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PUBLIC NOTICES. 


ot» 


SALVAGE VESSEL “ RINGDOVE” FOR SALE, 


| ‘ 
fie Admiralty have for Sale 
a VESSEL in course of fitting out as a 
Salvage Ship 
Particulars’ as follows 
Length between Th cinities, 167ft. 
Breadth extreme, 32ft. 
Tonnage register, 202 (about). 
Present mean draught, 8ft. Sin 
Composite construction engines, 
expansion. 
Indicated horse-power, 1200 (estimated). 
["™ Boilers, two cylindrical return tu 
Veasel is iying at Liverpool, and the present state of 
war would allow of her being converted for other 


services 
nspect, may be 





vertical triple- 





obtained from the DIRECTOR OF 
Branch 8, Room 79, West Block, Admiralty, 8.W. 
Friday, 8th August, 1919, 
® a5 * 
TRY OF MU 
New Cooking Plant, Electrical, 
GAS AND 
FOR SALE BY TENDER. 
TENDERS are INVITED for the PURCHASE of 
ELECTRIC COOKING APPLIANCES. 
Comprising Stock Pots, Fish Ranges, Tea Urns, Hot 
Pans, Boiling Pans, Hot Water Urns, Steaming Oven, 
and Combination Griller and Toaster. 
Comprising Double Oven Ranges, Soup Boilers, 
Water lers, Hot Closets, ato Steamers, 
* Ros 
STEAM COOKING APPLIANCES. 
Comprising Hot Closets, Vegetable Boiling Pans, 


Tender forms, with permission to ins 
CON TRACTS, 
Tenders wil! be received up to 12 o'clock noon 
40 
BY DIRECTION OF THE cree BOARD, 
MINIS NITIONS 
STEAM.. 
the following : 

Cupboards, Double Oven Ranges, Soup Boilers, Stew 
GAS COOKING APPLIANCES. 
trum *" Roasting Oven and “‘ Cito ”’ Griller. 
Steam Ovens, Water Boiler, Carving Table and Hot 


Closet, Boiling Pans, and various Steam ps, 
Valves, Cocks, &c. 

VARIOUS 2 shina APPLIANCES. 
pr 3 DE : 


) Refrigerating Plant, Haslam No. 1, suitable for 
* ps of 800 cubic feet capacity, to 40 deg. fresh 
meat and 25,deg. frozen meat. 

(b) Insulations for Cold Storage, comprising 1180 
sq. ft. cork = one insulated door and fittings, one 
barrel ‘of, mastic 

(c) Electric Knife Cleaner, with motor and starter 
1-3 H.P., 240 volts D.C., capacity 1000-1500 blades 
ver hour 
‘ (d) Electric Dish-washing Machine, 3-tank type, 
complete with motor, 220 — D.C 

Otfers single items will be considered and 
Tenders must my delivered by Ten o'clock a.m. on 
bie my tn 15th. 

her particulars, Tender fo forms and addresses 
sos! phn ng apply to the CONTROLLER, Furniture 
Section, isposal Board, 18, Queen Anne’s-gate, 
Westminster, 8.W. 1. 4039 





BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS 
TO ee | BUILDERS, BUILDERS’ MER- 


TS, METAL BUYERS AND IRON- 
MONGERS. 
FOR SALE BY TENDER 


Se 


Lying at 20, Earle-street, Maidstone, Kent. 

are INVITED for 4 Tons 3% cwt. 

SOLDER oe 2 ewt. Lots or more, : 

Full particulars, Tender forms and permits to view 

may be obtained from the DISPOSAL OFFICER, 

Eastern Area Disposal Board, iliery Mansions, 

Victoria-street, 8.W.1. Telegraph, Hutments, Vic. 
London. Telephone, Victoria 1281, Extension 6. 

4040 


of 


BY DIRECTION OF THE pronase BOARD, 
MINISTRY OF MUNITL 
FOR SALE BY PUBL Ic TENDER, 


i Plant, 
at Cleveland Steel Works, South Bank, York- 


‘ on TREE ed og PRESSES, up to 3600 tons. 
} FOUR HYDRAULIC ACC ULATORS. 


S$ for above. 
ELS, SHOCK ABSORBERS, high 


AIR VESS and 
low-pressure, PIPING, VALVES, HIGH-LIF£ TUR- 
BINE PUMP, «e. 

¥O H.P. 2409-volt three-phase 0-cycles 


105 ‘ 
on BP .m. oaks ring MOTORS and STARTERS. 
WITCHBOARD and HIGH - TENSION 
E Qo IPMENT ee. 


ONE 9} H.P. 449 volts three-phase 60-cycle 
Sauirrel Cage MOTOR and STARTER. 

Tenders close on 28th July, 1919. 

For detailed list, Tender forms and permit oe ziems 
apply to CONTROLLER, Plant — Mac 
Section, Charing Cross Embankment Buildings. W C3. 

970 





a DIRECTION OF THE DISPOSAL BOARD. 
MINISTRY OF MUNITIONS. tien 
Nore. —For Detailed List of all Surplus Government 
rene for Sale apply at the nearest Bookstall, or 
to the Director of Publicity, Ministry ot Munitions, 
Whitehall place, 8.W., for ‘‘ Surplus,”’ price 3d. 


};22 xe Runners and Excavator 
DRAG LINE +4 4 sole BY PUBLIC a 


EDGE RUNNERS, by Ward and Sons, Hind and 
Lund, T. Farwell, Brichtside Foundry Uo., Bradley 
and Craven, Ltd 

fl) Rollers, 32in. by ty Byes 23 r.p.m., Pans 
6ft. dia, by 9in. 

(12) Rollers 48in, by 12in- ‘tace, 58 r.p.m., Pans 

7ft. . by 10in. deep. 

(6) Rollers 42 42in. e 12in. face, 12 r.p.m., Pans 


(8) noe doin, by "igin, face, 86 r.p.m.. Pans 
7ft. dia. by 9in. deep. 

bn iy lying at No. 1 National Filling Factory, 

Bast ACE DRAG LINE, by Bucyrus, U.S.A., 

No. 776, 3 to 4 tons; boiler by ohms Bros., with 


gauge up to 200 tb.; engine, compound, 9in, stroke ; 
auxiliary oe ae for operating taretabie ; > Jib, length 


35ft, (appro. 
mot tater oe the 10 a.m., 
7 


Above lying at Manston 
must be pore ip 
pd Py CONTROLLER, Mac ekiomy ss 
R 
ng Cross Emtekkaent 


— 

obtained from 

Plant (Demo! 

Buildings, on, W.C, BS ee es TS 





PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES . 





hed Government of Malta 
FOR DISPOSAL the following 
LANT, yar TENDERS, for the POR- 
VITED CHASE of this MATERIAL are IN- 
(a) A Hatheorw, Davey PUMPING PLANT, consisting 
a Triple-expansion Inve rted Vertical 
Pumping Engine, fitted with Corliss valve 
gear. and. surface condenser, and capable of 
pumping 3,000,000 gallons of water per day 
of 24 hours to a height of 10090ft., including 
friction, the Loge 4 om 4 specially con- 
structed for salt wate 
(b) ree Babcock and Wilcox WATER-TUBE 
OILERS,’ each capable of evaporating 
fou lb. of water per hour at 60 deg, Fah., 
to t 200 lb. pressure and super 
heated 150 deg. Fah. 

The engine and boilers were sent out in 1909, but 
owing to modifications in the local scheme, they have 
not been erected nor put into service. 

Further particulars of the plant may be obtained 





from the CROWN AGENTS FOR THE COLONIES, 
4, Millbank, 8.W. 4169 
inistry of Pensions. 
HAYES (MIDDLESEX) AND 
BLACKPOOL TRAINING AND TREAT- 
MENT CENTRES 
INS TRUCTORS Pad ae Fee in the following 
SUBJECTS AT ON 
. ME BCHANICAL ° ENGINEERING 
Motor Enginee 


(including 


01 

Il. ELECTRICAL ENGINEERING (Telegraphy, 
Instrument-making, &c.). 

Ill, HANDICRAFT = MANUAL INSTRUCTION 
(Arts and Crafts 

IV. BULLDING TRADES (Geometry, Building 
Construction, &c.) 

V. CHEMISTRY y BOTANY (Chemical Trades, 
Dispensing, & 

Vi. PRELIMINARY  ’ROHNICAL COURSES 


(including Maths., Drawing and Mechanics). 
Preference will be given to ex- ovis 7 if wan 


'RELIMINARY NOTICE. 


P 
[astitute of Industrial A dminis- 


TRATION, 


Messrs, re and ELBOURNE 
have ing that they 
are INITIATING the ABOVE as an 
urge! 7A measure to MEET the immediate 
NEE ct RECONSTRUCTION within 
the Factory. 








The primary object is to provide a centre for 
manufacturing firms desirous of affording to their 
Managers, Foremen, Technical and Clerical Staff an 
opportunity to enlarge their cer ot ome ot Industria! 
Administration, covering in t 

TECHNICA 


IN 
The main programme is to establish Sager ome ged 

and couputtdtions on a confidential basis, adapted to 

each individual’s experience and requirements. 
Practical Lecture courses and Trade Conferences will 

be arranged in — and provincial centres to meet 

the needs of m 

Pare Advieccy' Gomintétes is contemplated for Research 


ork. 

Mr. Edward T. Elbourne, author of ‘“ Factory 
Administration and Accounts,” will act as Organising 
Secretary. 

Further particulars on application by post. to 
qilessrs. BRINDLEY and ELBOURNE, 
Consulting Engineers, 

110, VICTORIA STREET, WESTMINSTER, ys 1. 


Battersea Polytechnic, London, 





The Governing Body. INVITE APPLICATIONS for 
the Sontag: et erage! ENTS, dating from ist 





otherwise. The persons appointed wil 
give the whole of their time to the ides. and the 
salary in each case will be £350 to £450 per annum 
(according to qualifications aad catiesad. 
Applications, with not more than two recent testi- 
monials, should be sent not later pene July 15th, 
1919, to ale 
THE SECRETARY, 
MINISTRY OF PENSIONS. 
Treatment Training Branch, 
Thorney House, Smith-square, 
Westminster, 5.W. 1. 
3968 








Envelopes should be marked ‘‘ Instructor.’ 
[)raughtsman Required | ! 
for service Ve the Uganda Railway by 
the Governmen East Africa 

torate, for one oad fof 20 to 30 months, 
with possible extension. Single, not above 30 years of 
age. Salary £ to £320 per annum and a war bonus 
of £65. Q free of rent, es, and 
liberal leave in England on full salary. Candidates 
who have had experience in a civil engineer’s office and 
have a general knowledge mathematics and 
graphic statics, also of general engineering works, such 
as designing buildings, bridges, sheds, laying out of 
station yards, plotting railway locations, <&c., 
should apply by letter, stating age and experience, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M. 8670. 4063 
Required for the Service 
of e Government of India, an 
ASSISTANT ELECTRICAL . ENGINEER 

for the Cordite Factory, Aruvankadu. 
Candidates must be | ma fit for service in 
India. They should be between 25 and 30 years of 
aze: should be thoroughly capable engineers, com" 
yevent to work a «igh-tension tnree-phase installa- 
tion, the generaters working at 5000 volts; they 
must have had a thorough mechanical training in 
workshops. a err in winding of three-phase 


electrical plant A candidate with experience in 
bydro-electrical plant Will be be pref 
Terms: Engagement for five years with option of 


— if approved by .Government. Salary 

5. 280 per mensem, rising by annual increments of 
Rs. 10 to Rs. 320 per mensem plus bonus of 20 per 
eent. during war and for six months thereafter. 
Free quarters, medical attendance, and second-class 
passage out and home for successful candidate and 
his family. Further particulars. and forms of applica- 
tion from the Director-General of Stores, India Office, 
Whitehall, 5.W. 1, 

Last date for receipt of application 14th wee 

41 





Boa . 
[jondon Association of Foremen 
ENGINEERS. 

ESTABLISHED 1852. 

FOREMEN, MANAGERS, AND EMPLOYERS 
CONNECTED WITH THE 
ENGINEERING INDUSTRY. 

Maney meetings are held at the Cannon-street 
Hotel, F.C. ae is not confined to residents 


in Tokden. Secretary 
JAMES HARRINGTON, 
2019 85, Salisbury-road, Harrow, Middlesex. 


58), Same Foremen’s. Associa- 
TION 
Engineering and Allied Trades. 
Registered under the Trade Union Act. 


The SECOND ANNUAL DELEGATE MEETING 

of above will be HELD ‘in > 2 agg me ROOMS 

E TEL, hil ak 1-street 

Y and “SUNDA Y, JULY 12th 
th, commencing ASaturday at 2.30 p.m 

All communications should dressed to H. W, 

REID, General Secretary, 81, High Holborn, we: 1, 














urham County Council. 


CONSETT SECONDARY SCHOOL. 
bee A ct 
Headmaster: Mr. E. JONES, M.Sc. 

MASTER REQUIRED sad September for APPLIED 
MATHEMATICS, ELEMENTARY PHYSICS, and with 
good knowledge of ENGINEERING, to work partly 
sh sagged School and partly with the Tech- 
n 


<ostiabons must be received not later than first 
post on Monday, 14th July 

Salary, according to county scale, £180, by £10 to 
Peet then £15 to er nah (or £450). Full Bas neg for 


an 
eneiig directly or 





— 
rawing-o' &c., experien Canv 
indirectly; te is prohibited, at will disqualify. For 
forms of application apply, ‘tam 
addressed foolscap envelope, to the 75mm 
County Secretary for Higher Education. 
Shire Hall, Darhhn, 
30th July, 1919, 4081 


TWO agar wg? LECTURERS and DEMON- 
STRATORS in the MECHANICAL and CIVIL ENGL. 
NEERING DEPARTMENT. Technical College and 
practical experience essential. The commencing salary 
for each appointment will be £180 to £240, depending 
upon qualifications and ———. rising to £409 
in accordance with the L.C.C 

CHIEF ASSISTANT LECTURER. in ELECTRICAL 
ENGINEERING. Technical College, works, and 
teaching experience essential, and experienes in the 
design of electrical machinery desi 
er on: rising to £400 in Gaptance with the 


ca. 
ASSISTANT LECTURER and Letper ae onde g = ak in 
= STRICAL ENGINEERING anes College 


practical experience 

paleity Pyill be £180 to 240, Prem rv upon qualifica- 
tions and experience, rising to £400 in accordance with 
the L.C, a! Seng e. 

A tem war bonus of £39 per annum will also 
be paid, to poiders of the above appointments. 

For particulars send stamped addressed envelope 
to the SECRETARY. 4086 











Birmingham Municipal Technical 


SCHOOL. 

APPLICATIONS are INVITED for the following 
LECTURESHIPS. In addition to the salary indicated 
there is at the present time a war allowance of £78 
per annum 

RL MECHANICAL ENGINEERING, £250 


2. METALI URGY, salary £250 to £45 

The commencing salary will be Giomeaent upon the 
experience of the applicant. 

Full particulars may be obtained on application to 


salary 





the SECRETARY, Municipal Technical ool, 

Suffolx-street, Birmingham. 65 

(Jounty. Borough of Middles- 
BROUGH — ON COMMITT 


APPLICATIONS are INVITED for the POSITION 
of HEAD MASTER of the Committee’s Junior Tech- 
nical School. Applicants must possess the B.S 
degree in Engineering or some equivalent qualifica- 
tion, and have had experience in a Junior Technical 
School. Salary from £275 to £300 per annum, 
according to experience, together with war bonus at 
the rate of £26 per annum. Applicants should state 
in detail their educational qualifications and their 
educational experience in Technical School work. 
Form of application may be had on application to the 
undersigned. Last day for receiving applications 
18th July, 1919 

EMMERSON freer ogee 
Director and Secretary . 
Education Offices, Middlesbrough, 


ist July, 1919. 4195 





(Jounty Borough of Middles- 
BROUGH EDUCATION COMMITTEE. 
APPLICATIONS are INVITED. for the APPOINT- 

MENT of HANDICRAFT INSTRUCTOR at the Com- 

mittee’s Junior Technical School. Applicants must be 

qualified to give instruction in Woodwork and Metal 

Work, and it is desirable that applicants should have 

had trade experience. Salary from £180 to £200 per 

annum, according to experience, together with war 
bonus at the rate of £26 per annum. Form of applica- 
tion may be had on application to the undersigned. 

Last day for receiving applications 18th July, 1919. 

EMMERSON BECKWITH, 
Director and Secretary. 
Education Offices, << ~" _—emm 
Ist July, 1919 





4106 
Kent Education Committee. 


TECHNICAL INSTITUTE AND DAY 


peg ob lee —— DARTFORD. 
REQUIRED Septe: an ASSISTANT 
MASTER aualified, in PRCINEERING SUBJECTS 
Preference will be given to a candidate with works 
experience holding a degree or diploma in Engineering. 
Tnitial salary not less than £250. Maximum £350 to 
* and experience 
Forms of application may be Mea from’ Mr. 
D. F. Brow, Technical Institute, Dartford 
E. SALTER DAVIES, $ 
Director of ———, 
26th June, 1919. 








[cicestershire County Council. — 
The Education Committee invite APPLICA- 
TIONS for Se POSITION of ORGANISING _IN- 
STRUCTOR of MINING and TECHNICAL CLASSES 
A the Cauvitie district. Commencing salary £350 

annum. The Instructor will be the Principal of 
the Coalville Mining and Technical Institute when 
erected. Applications, stating full details of general 
education and experience, with twenty copies of three 
recent testimonials, anon. be sent before July 23rd 





to W. A. BROCKINGTON. — of Education, 33, 
Bowling Green-street, Leicester 4052 





Northampton Pol Pilvteckais Inbti- 


8ST. JOHN- STREET. 4 LONDON, F.C. 1. 
APPLICATIONS are INVITED for the following 
APPOINTMENTS, to date from early in September, 

1919, at the commencing salaries named : 
UCTOR in MATHEMATICS 


nnum 
A N and ASSISTANT LE 
TURER in MECHANICAL ENGINEERING, at @35 


per apnum. 

DRAWING-OFFICGCE INSTRUCTOR and  ASSIS- 
TANT LECTURER in MECHANICAL ENGINEERING, 
at £250 ner annu 

A DEMONSTRATOR | & the OPTICAL LABORA- 
TORY, £240 per ai 

DEMONSTR ATOR os “ASSISTANT LECTURER 
pone eee CHEMISTRY DF PARTMENT, at 

per an 

An INSTRUCTOR and DEMONSTRATOR in the 
ELECTRICAL and PHYSICAL LABORATORIES, at 
200. per annum. 

Applications, accompanied by complete records of 
training and of teaching and practical experience, 
should be'sent not later than 15th July, 1919, to the 
undersigned, from whom conditions of service and 
forms of application can be obtained by letter. 
Correspondents .are .requi to —, clearly th 
appointments for which they are candidates. 

aaces R. MULLINEUX WALMSL EY, D.Se.. 


Principal. 
Sunderland Education Com- 


MITTEE. 
THE TECHNICAL COLLEGE. 
The Committee invite beg i np recap for the 
following VACANCIES on the full-time sta 
ENGIN TMENT : 


and 





EERING DEPAR : ONE SE NIOR 
ASSISTANT and TWO ASSISTAN’ 
a DEPARTMENT : ONE ‘ASSIS- 


pplicants must possess a University degree or its 
caubvalent. *For the Engineering Department 
vacancies applicants must have had teaching and 
works experience, and for the Mathematics Depart- 
ment vacancy training in Mathematics and Experi- 
mental Mechanics, together with teaching experience 
in a Technical Institution. 
Further particulars, with copies of salary, scale, 
and regulations, and forms of application can be 
the Principal of the College. 


obtained from 
Salary for Senior Assistant, initial £259-£379, 
ding to experience and qualifications, and then 


accor 

by £15°to £400 and by £10 to £450. For Assistants, 
initial £200-£259, according = experience and qualifi- 
cations, and then by £10 to £350. 

Applicants must apply Bi letter, with cories of 
recent testimonials or rences, to the under- 
signed on or before Munder. 3 2ist July next. 
HERBERT REE 


Chief Education Officer. 
Education Offices, 
15, John-street, Sunderland, 


39th June, 1919. 4051 


Swansea Technical College. 


Principal: W. eisaaee VARLEY, M.A., D.Sc., 


ENGINEERING LECTURERS. 
teeta are INVITED for the following 
APPOINTMENT: 
(1) ASSISTANT. ~ LECTURER IN CIVIL ENGI- 
NEER. 


(2) ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING. 

The Lecturers will be required to Take notes of 
Day Courses up to the standard of B.Sc. Eng. 
(London), and of certain evening classes. 

Salary, according to qualifications ; minimum £259. 

Applications must reach the Principal at the 
College not later Em i July ~_, 

. REES, 
pirector of Education. 
Education Offices, 
Dynevor- place, Sw 
June 26th, 1919. 





[niversity of London. 


GOLDSMITHS’ COLLEGE, 
NEW CROSS, 8.E, 14. 
ENGINEERING AND BUILDING 
, DEPARTMENT. 
APPLICATIONS are INVITED for the POST 
aaa LECTURER -in ELECTRICAL ENGI- 
NEERIN Commencing salary £150 to £240 per 
annum, pinch, mg to experience and qualifications, 
rising by £15 increments to £300, and then by +10 
increments to £400. A war bonus of £39 per annum 
is at present paid in addition. Candidates snould 
possess a University degree or its equivalent, and 
must have had practical experience. 
Applications to be sent on or before July i7th to 
the ACTING WARDEN, from whom further par- 
ticulars may be obtained. 4084 


of 
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VICTORY WAR LOAN, 
Page II. 


SITUATIONS OPEN 
Pages IV. and VIII. 


SITUATIONS WANTED 
Page VIIli. 


MACHINERY, &c.. WANTED 
Page CV. 


FOR SALE, 
Pages CV. and CVI. 


AUCTIONS, Pages III. and CXIL 
PREMISES TO LET OR WANTET, 
Page IV. 
. ‘WORK WANTED, Page CVI. 
MISCELLANEOUS, Page CXII, &>. 
RECONSTRUCTION, Page CVI. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXI. 
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In the interests of 
your own Business 


Support the Victory Loin by every means in your power. Get Industry 
going! An overwhelming success now will invigorate national credit, 
unlock the gates of industry, and re-start the gigantic mechanism of 
production. It «will materially help British Traders and Manufacturers to 
make good the economic ravages of War. 





This renewed and more stable prosperity will be yours to share. Do 
your utmost to secure it. Before the lists close on July r2th Reserves 
and Bank Balances shéuld be invested. And all employers are urged to 
assist their Staffs to invest 


Every possible pound in | 
fe *¢ 
Victory aS 
Loan 


i ¥ - “Yi 








You can buy Vic'ory Loan at any Bank or 

Trustee Savings Bank, from your S ockbroker, oS a\ ; 
C or at any Money Order Post Office. Local War Za << 

Savings Committees will give any information. P : 
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JUNE. 


Peace. 


On Saturday. June 28th, between three and 
four o'clock in the afternoon, Peace was signed at 
Versailles, and a war which has convulsed the world 
and decimated Europe came to an end with the 
complete overthrow of that nation which, with the 
arrogant intention of dominating at least one hemi- 
sphere, precipitated the conflict and carried it forward 
with barbaric savagery. The whirligig of time has 
brought its revenge. Germany, the proud, now without 
a stable government, faced the last humiliation of see- 
ing her signatories to a treaty which, however humiliat- 
ing to one Power, is fraught with the dignity of all 
great deeds, two persons who are barely known within 
her own borders, are mere pawns in the Chancelleries of 
Europe, and are insignificant in the eyes of the world. 
We know of nothing that displays more convincingly 
the complete overthrow of our one-time great enemy. 
: It is fitting here to record the message that his 
Majesty the King sent to his people as soon as the 
completion of the Treaty was announced. He wrote 
thus: ‘* The signing of the Treaty of Peace will be 
received with deep thankfulness throughout the 
British Empire. This formal act brings to its con- 
cluding stages the terrible war which has devastated 
Europe and distracted the world. It manifests the 
victory of the ideals of freedom and liberty for which 
we have made untold sacrifices. I share my people’s 
joy and thanksgiving, and earnestly pray that the 
coming years of peace may bring to them ever- 
increasing happiness and prosperity.” 


The Sunken Fleet. 


‘ UnpeER the impression—so he has since 
stated—that the Armistice had been terminated, 
Rear-Admiral von Reuter gave orders on Saturday, 
June 21st, for all the German warships interned at 
Scapa Flow to be scuttled. His explanation is re- 
ported to be that, being under that impression, and 
hence deeming that a state of war existed, he con- 
sidered it his duty to sink the vessels, rather than 
to permit them to be taken over by the British Navy. 
His action was, it is explained, taken in pursuance 
of an order, given at the beginning of the war, that 
no German warship was to be surrendered to an 
enemy. It is understood that, before this act, which 
savours not a little of melodrama, was perpetrated 
the number of German vessels at our northern base 
was seventy-six. There were ten battleships, six 
battle - cruisers, eight light cruisers, and _ fifty 
destroyers. A report made by Vice-Admiral Sir 
Sidney Fremantle to the Admiralty, which was made 
public on the 25th, stated that with the exception of 
the Baden, which had been prevented from sinking, 
partly by her own pumps operated by a British 
salvage crew,and partly by the aid of the Alliance, 
which is fitted with salvage pumps, not a single one 
of the larger vessels remained afloat. Indeed, there 
were only three vessels afloat altogether—the Baden 
and two destroyers. Of the remainder, the Emden 
was beached in Smoogroo Bay, apparently but little 
damaged ;_ the- Frankfurt was also beached in the 
same bay, and had her upper deck awash at low 
water ; the Niirnberg was beached broadside on, on 
Cava Island, with a considerable list, but apparently 
little damaged ; while eighteen destroyers had also 


- been beached. The Baden was, we understand, sub- 


sequently. run aground. The report added that, ‘if 
suitable sal@age vessels could arrive before the 
advent of bad weather, there was every probability 
of salving in good condition the Baden and the Emden, 
and probably the Frankfurt and the Niirnberg as 
well; that many of the rest were sunk in more or 


less deep water—twenty fathoms is the highest! 





figure which we have seen mentioned—and._ that there 
was no prospect of refloating any of them without 
elaborate operations. We gather that the question 
of whether there is a possibility of floating all or any 
of the sunken ships is being investigated by salvage 
experts. Those which cannot be raised will, it seems 
most probable, be allowed to remain where they are, 
as their positions are such as not to interfere with 
navigation. 


The Ministry of Munitions. 


“ Tris,” said Mr. Kellaway, Deputy Minister 
of Munitions, in the House of Commons on the 24th 
of the month, “ is the first time that a Minister repre- 
senting the Department for which I am now speaking 
has been in a position to speak with complete frank- 
ness and without making statements which would, 
in earlier circumstances, have been prejudicial to the 
public interest.” From time to time during the war 
the public was given some idea of the enormous 


| increase in the output of war material, but always 


by comparison with an unknown basis, and never 
before have exact figures been presented to it. Mr. 
Kellaway was asking nominally for a small, but 
actually for a very large vote of money. The Ministry 
of Munitions was established by Act of Parliament 
in June, 1915, and it seems that when the whole 
bill is made out it will have expended about two 
thousand million pounds on the equipment of our 
armies. For a part of that huge sum, actually some 
£185,000,000, Mr. Kellaway asked approval. It will 
be of interest to print a few of the remarkable figures 
he gave. Between the outbreak of war and the date 
of the Armistice, 200 million shell were made and 
26,430 guns were constructed. The total production 
of machine guns was a quarter of a million, but the 
rate of production would have reached 4000 a week 
by the end of last year. Our losses in the great German 
offensive included 1000 guns, 70,000 tons of ammuni- 
tion, 4000 machine guns, and 200 tanks. Yet such 
were our resources that within a fortnight the whole 
loss had been made good. Then came our own 
offensive. In one week in August last 2,900,000 
rounds—nearly 80,000 tons—of ammunition were 
fired, whilst in the culminating week of October 
85,000 tons were expended, and in one day, breaking 
the Hindenburg line, 943,300 shells, weighing 40,000 
tons, were fired. As some indication of the direction 
in which these huge resources are now being employed, 
Mr. Kellaway stated that the National Shell Factory 
at Gateshead was making chucks, that at Liverpool 
would repair trams, and that at Bootle would repair 
lifeboats, whilst the Bootle Gun Factory would take 
up general engineering. Workington will make 
mechanical toys, Bacup will take up weaving, Traf- 
ford Park constructional engineering, and Bradford 
dyeing and finishing. Thus are the works of war 
being turned to the services of peace. 


The Chlorination of London Water. 


THE thirteenth annual report made by 
Sir Alexander C. Houston, Director of Water Exami- 
nation of the Metropolitan Water Board, was pub- 
lished during the month. It deals with the results 
of the chemical and bacteriological examination of 
the London waters for the twelve months ended 
March 31st, 1919. The question of the chlorination 
of Thames and New River waters, with the object 
of doing away with the necessity of storage, and in 
that way conserving the coal, which otherwise would 
have had to be used for pumping, is discussed at 
considerable length, and it is made amply evident 
that, from the point of view of safety, the process 
yielded quite dependable results during the period 
under review. . From the economic aspect, too, the 
success was very marked, and fully corroborated the 





achievements described in the twelfth report.. The 
estimated money value of the coal saved amounted 
to £13,547, while the cost of the chloride of lime used 
was only £3044. The net saving, taking these two 
items alone, was therefore in the neighbourhood of 
£10,500, a most welcome economy in these hard times. 
The actual amount of Thames water treated varied 
between 70 and 80 million gallons a day, and the 
total volume dealt with in the 286 days during which 
the process was in operation was 20,841 million 
gallons. Notwithstanding that this vast volume was 
supplied to consumers, there was not a single com- 
plaint as to taste; indeed, there never has been, 
apparently, with Thames water In the case of 
Hornsey, however, which is supplied with water 
from the New River, there were numerous well- 
grounded complaints, the taste being described as 
being of a “‘ vegetable, muddy or ‘ froggy’ nature.” 
Though not specifically put forward as an explana- 
tion of this unwelcome and unpleasant occurrence, 
it is pointed out that the Hornsey water had a very 
short period of settlement in a small reservoir, 
whereas New River water which had been treated 
exactly in the same way as that supplied to Hornsey, 
but which had had a longer period of settlement prior 
to filtration, gave no cause for complaint in the 
districts in which it was distributed. Nasty-tasting 
as it evidently was for a short time, Hornsey’s 
water during that period was nevertheless most satis- 
factorily pure from a bacteriological point of view. 


The Atlantic Flight. 


Art 4.28 p.m. Greenwich mean time on the 
14th Captain J. Alcock, R.A:F., and Lieut. A. W. 
Brown, R.A.F., left the Newfoundland coast on a 
Vickers ‘‘ Vimy’ twin-engined biplane fitted with 
Rolls-Royce motors, and at 8.40 a.m. on the 15th 
they landed at Clifden, on the west coast of Ireland. 
The weather conditions throughout this first successful 
attempt to fly direct between the New and the Old 
Worlds were far from propitious. The wind, though 
in a favourable direction, was strong at the start, and 
later dense fog and sleet were encountered, so that 
for long periods the navigator could not sight the sun 
orstars. However, at the end of the 1880-mile trip the 
machine was brought to the shores of Galway Bay at 
practically the precise spot planned. Unfortunately. 
a landing was made in a deceptive-looking bog, and 
as a result the machine was somewhat damaged. A 
brief description and an illustration of the aeroplane 
were given in our issue of June 6th. It is of interest 
to note that at the end of the journey there was still 
in hand unused about a third of the original stock of 
petrol. Five minutes after leaving St. John’s the 
small propeller driving the wireless generator was 
blown off, so that communication with passing ships 
was rendered impossible. The reception of wireless 
messages was also prevented by, it is said, the cén- 
stant jamming of the receiving apparatus by powerful 
signals not intended for the aeroplane. 


Paris as a Port. 


Waite the programme of improving the 


navigation facilities on the Seine and of deepening 


the northern canals to allow of coal barges of larger 
tonnage going up to Paris is being put in hand, the 
demolition of the fortifications is providing ample 
sites for the creation of basins and wharves which 
will make Paris one of the leading ports of France. 
Already preparations are being made for the con- 
struction of a basin at Pantin, which will be served 
by the Est Railway, and the Paris’ Chamber of 
Commerce is now urging ‘the Municipal Council to 
hasten forward.the work and to arrange for the laying 
out of other basins, notably between Aubervilliers 
and La Chapelle-Saint-Denis and at Bercy-Charenton. 
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The basins will be connected up with canals to put 
them into communication with the Seine and with 
the northern canals, and they will be equipped with 
large warehouses and modern plants. The scheme 
for making Paris an inland port has passed through 
the preliminary stage of discussion, which at one 
time threatened to become interminable. The war 
has shown the necessity of putting these works in 
hand without delay, and, moreover, Paris does not 
mean to lag behind Strasburg and other Rhine towns, 
where the completion of simi/ar undertakings has 
come as a legacy to the French. 


Reports of Coal Mining Commission. 


Four interim~reports were issued on the 
2ist. of the month by the Commissioners appointed 
to inquire into the organisation and control of the 
coal industry. That issued by Mr. Justice Sankey, 
the Chairman, advocates the immediate acquisition 
of coal royalties by the State, the acceptance of the 
principle of State ownership, and the establishment 
of a scheme for joint local administration. On his 
plan owners would receive fair and just compensa- 
tion. The miners’ representatives—Mr. Robert 
Smillie, Mr. Herbert Smith and Mr. Frank Hodge— 
with whom are associated Sir Leo Money, Mr. Sidney 
Webb, and Mr. R. H. Tawney, while agreeing with 
the main terms of the Chairman’s report, differ on 
questions of detail, and, as might have been anti- 
cipated, the miners’ representatives are opposed to 
the payment of compensation on nationalisation. 
A third report, to which is appended the signatures 
of Sir Adam Nimmo, Mr. R. W. Cooper, and Mr. 
Evan Williams—the mineowners’ representatives— 
and Mr. A. Balfour and Sir Allan Smith, while approv- 
ing the principle of the State ownership of coal, is 
opposed to the nationalisation of the industry in 
any form. Sir Arthur Duckham, who issues a separate 
report, is also an advocate of State ownership of 
mineral rights, but an opponent of national ownership 
of mines. He outlines a scheme for the amalgama- 
tion of colliery interests in the various coal-mining 
areas. The issue of these reports has been followed 
by a campaign in the country against the nationalisa- 
tion policy, and has led to the strengthening of the 
opposition to the Ways and Communications Bill, 
the underlying principle of which is held to be the 
nationalisation of the railways. 


National Control of Water Sources. 


THE case for the control of the sources of 
water supply being vested in the State has been 
often discussed, but it has remained for the present 
Government to decide on action being, taken. A 
deputation of the Welsh National Party which waited 
upon Sir Auckland Geddes, the President of the Board 
of Trade, on June 5th, asked that measures should be 
taken for the conservation of the sources of the water 
supply in Wales and Monmouthshire, which are threat- 
ened by the growing demands of the great centres of 
population. The deputation also urged upon the 
Government the need of taking action, not only in 
the defence of the particular sources mentioned, 
but so that public interest should take precedence 
of local demands. There is undoubtedly a growing 
public opinion in favour of State contrcl of sources 
of supply, and in view of the rivalry between the 
great Corporations to acquire rights over distant 
watersheds, it is desirable that action should not be 
delayed. The announcement by Sir Auckland Geddes 
of the intention of the Board of Trade to bring in a 
Bill to place water sources under Government control, 
leaving the construction of the work and distribu- 
tion of supplies to the existing authorities, has there- 
fore been favourably received. The defect of the 
present system under which distant areas are laid 
under tribute for the supply of large cities, is that 
the smaller centres of population are in danger of 
being left high and dry. State control—which is 
resented in the field of industry—could be usefully 
employed in such a case, and would go far to assure 
an equitable allocation of the sources of supply, 
which at present are too often disposed of to the 
highest bidder. 


Industrial Losses of Belgium. 


THe Central Industrial Committee of 
Belgium, to whose work reference was made in the 
letters of our Special Commissioner, issued, 


during the past month, an official statement of the 
losses sustained by Belgian industries during the 
war period. The Industrial Committee, it should be 
mentioned, is composed of delegates from the Co- 
operative trade associations, and the statistics on 
which the figures now issued are based have been 
supplied to the Committee by the manufacturers’ 





associations. The losses include expense of upkeep, 
those arising from lack of work, and help given to 
Belgian workmen, but not the losses arising from 
sequestration by the German military authorities, 
as the full figures for a compilation of the injury 
suffered under this head are not available. The fol- 
lowing is a summary of the statement now published : 
Machinery industry, including bridges, structural 
work and rolling stock, £65,080,000 ; textile industry, 
£87,940,000 ; iron and stecl, £44,300,000; mines, 
£26,320,000 ; leather and skins, £28,720,000; zinc 
and copper, £19,840,000; quarries, £13,400,000 ; 
chemicals, £9,180,000; tramways, water, gas and 
electricity, £11,460,000 ; timber, £5,780,000 ; pottery, 
£9,180,000 ; glass, £6,160,000 ; and works and con- 
struction, £4,040,000. The total given is £341,140,000, 
of which £230,000,000 represent the result of destruc- 
tion and requisitions. It is added that the smaller 
industries suffered a loss of £50,340,000, raising the 
grand total to £391,480,000 up to April, 1919. 


French Coal Strikes 


THE. strike in the French collieries which 
was settled early in the month by the application 
of an eight hours’ day and by the raising of wages 
broke out afresh over the way in which the eight 
hours should be interpreted. The Government fixed 
these hours from the time the last man descends to 
the time the last man comes to bank, and rejected 
an amendment in favour of the time being calculated 
from the first man deseending to the last man coming 
to bank, which would reduce the eight hours by 
something like twenty minutes. Deducting the mid- 
day break and the other time lost, the actual time 
at face would be about six hours and a-half. The 
Government refused to concede this arrangement, on 
the ground that the country’s interests would be 
jeopardised by a continued falling’ off in the coal 
production. At one moment there appeared to be 
a split in the miners’ camp, and the northern colliers 
accepted the Government arbitration which those 
in the south refused, and to everybody’s surprise 
the Government, without discussion, accepted the 
amendment on the plea that there had been a mis- 
understanding. The colliers have consequently 
returned to work. As a means of providing for the 
shorter coal supplies, the Government urges that 
steps should be taken to replace coal as much as 
possible with oil fuel and with current supplied by 
the hydro-electrical generating plants. For this 
reason, close attention is being given at the moment 
to the utilisation of the hydraulic power available 
from the Rhone. A congress, held at Grenoble during 
the month, settled upon the main lines of the scheme. 
The Permanent Section approved of the project for 
canalising the Rhone, providing irrigation works on 
both sides of the river and installing hydro-electric 
plants for the distribution of electrical energy, of 
which 200,000 kilowatts will be supplied to Paris. 
A quarter of the available energy will be reserved for 
the Department of the Rhone. The deepening of 
the river will allow of the navigation of boats of 
1200 tons, and a canal will be constructed between 
the Rhone and the Saéne. This important under- 
taking will put Marseilles into direct communica- 
tion with the Rhine and the vast waterway system 
of which that river is the main artery. 


The Royal Show. 


WHEN the last Royal Show was held in 
Manchester in 1916 it was generally recognised that 
no further exhibitions of the kind would be possible 
until the end of the war, and so it turned out that 
Cardiff, which had been selected for the 1917 Show, 
had to wait until last week. Both Cardiff and the 
Royal Agricultural Society may congratulate them- 
selves on the postponement. There was probably 
never a more successful function of the kind than 
that which came to an end on Saturday last, whether 
it be considered from a popular point of view or from 
the engineering standpoint. At one time it appeared 
as though all records for attendance would go by the 
board, and they very nearly did, but ultimately the 
record figures for attendance set up by Manchester 
in 1897 still held good. From a gate-money point 
ot view, however, the Society has no doubt an ample 
margin to spare over that received at Manchester, 
for the prices of admission were much higher last week 
than they were at previous Shows. With wages 
ever increasing and working hours shortening, 
agriculturists are face to face with the problem of 
displacing as much animal and manual labour as 
possible by the introduction of machinery. Judging 
from the amount of business which was done at 
Cardiff, farmers now fully recognise this fact, and the 
prevailing high prices of machinery could not deter 
them from placing orders. In fact, many of the 





implement exhibitors stated that they had more 
orders on their books than they knew how to complete 
under the conditions of shortened hours and the refusal 
of the trade unions to permit overtime to be worked. 
In view of the class of work which practically all engi- 
neering firms have been engaged upon during the last 
three or more years, it was hardly to be expected that 
the imp.ement yard would be as extensive as in pre- 
vious Shows, much less was it- anticipated that the 
number of novel appliances would come up to the 
usual standard. In both respects the Cardiff Show 
came out on top. The most striking feature of the 
implement section was the large number of exhibits 
of farm tractors, and in this class it is satisfactory 
to record that British makers were in the ascendant. 
In spite of the excellent work done in the war with the 
tanks and caterpillars, chain track vehicles do not 
appear to have “caught on” for agricultural opera- 
tions, but probably another year’s experience will 
result in a larger number of this type of machine being 
made. In some of the earlier machines trouble has 
no doubt been met with in connection with the chains, 
which in the light of recent events can be remedied. 
We would suggest to the Society that in future Shows 
it would meet with the approval of visitors if more 
attention were paid to grouping the exhibits in classes. 


French Imports. 


AN event of considerable importance during 
the month was the removal of the embargo upon 
French imports, but the conditions under which 
importation is allowed do not give unqualified satis- 
faction to French traders, whose experience of the 
past six months has induced them to look upon the 
question of foreign exchanges in a much more liberal 
spirit than formerly. If it be found that France 
cannot do without foreign products, and that any 
attempt at restricting their entrance is detrimental 
to the country’s interests, the Government is never- 
theless bound to a policy of encouraging home manu- 
factures and of increasing every source of revenue. 
The removal of the prohibition is therefore accom- 
panied by the imposition of a super-tax, representing 
a maximum of 20 per cent. ad valorem over and above 
the existing duty. As the super-tax on the minimum 
tariff is generally 10 per cent., the additional burden 
would not seem to be particularly heavy, but on 
taking certain specific cases, it is evident that the 
new arrangement imposes far greater charges than 
had been anticipated. The Minister of Industrial 
Reconstitution has been insisting, for instance, upon 
the necessity of employing liquid fuels in the place 
of coal, and yet the super-tax adds so considerably 
to the duty on oil engines, that their importation 
will become almost impossible. Under the minimum 
tariff the duty on a heavy oil engine weighing 
more than 1000 kilos. is 16f. per 100 kilos.; hence 
supposing an engine to weigh 7400 kilos., the 
amount of duty will be 1184f’ The super-tax has 
been imposed ostensibly with a view of adjusting 
the tariff to the increased prices of things generally. 
An engine which was sold for 40,000f. before the war 
would probably now cost 100,000f., and the super-tax 
being 15 per cent. ad valorem would represent 15,000f., 
making a total of 16,184f. In all cases where there 
is a considerable difference between pre-war prices 
and those now ruling, the new conditions are extremely 
onerous. Fortunately, the super-tax is a very elastic 
arrangement, and the Government has the right to 
modify it as may be necessary to suit new require- 
ments, and if it should mean a prohibition of certain 
goods which must be imported, there is reason for 
believing that the Government will be induced to 
make concessions. 


Coal Miners’ Output. 


A NOTEWORTHY report has been issued by 
the Coal Controller showing the output of coal per 
man in the various districts of the United Kingdom, 
and although this report should be primarily of interest 
to the politician, it has an incidental interest for the 
engineer. The outstanding feature of the report is the 
fact that the East Scotland coal miners win more coal 
per shift than any others in the country ; while, except- 
ing Ireland and some minor fields, the men of the Lan- 
cashire, Cheshire, and North Wales district are at the 
bottom of the list. This comparison refers, of course, 
to the condition of affairs as it has recently developed ; 
but it is noticeable even under the artificial conditions 
of the most strenuous days of the war, that the various 
coalfields stood in much the same relation. ‘At the 
commencement of last year the averagé output per 
miner per shift in East Scotland was 1.27 tons, while 
that in the Staffordshire district, where the thick 
seams would appear to favour high outputs per man, 
was but 0.91 tons, and the Lancashire miners only 
won 0,83 tons per shift. Some interesting com- 
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parisons are deducible from the report, such, for 
instance, a8 @ great spurt on the part of the Durham 
miners at the time when their brothers in Derby were 
idle about the begimning of this year ; but the general 
impression left after a study of the statistics is that 
none of the miners are working as well as they might, 
and that the declaration of the Armistice did not 
have nearly such a great effect on the output per man 
as would have been expected on the assumption that 
the men were working under the artificial stimulus 
of the war. In the case of Durham the district in 
which output per man-shift varied within the widest 
limits, the coal won was 0.986 ton per man in 1913, 
rose to a maximum of 1.025 in 1916, and at the date 
of the Armistice was 0.918—nearly as great as before 
the war. It will be interesting to note how the 
outputs compare since the new working hours have 
come into foree in the coal mines, 


The Paris Engineering Strike. 


AFTER nearly a month of striking, the 
operatives in the Paris engineering trades are no 
nearer to getting satisfaction, and as a last resource 
they have been trying to give a political character 
to their movement and agitating for a general strike 
throughout France in support of their claims. The 
Comité National de la Fédération des Métaux refused 
to countenance an extension of the strike on the 
ground that “further increases in wages merely had 
the effect of raising the cost of living.’’ This is the 
first time that a labour union has publicly proclaimed 
this sound economic truth, and it has been made in 
reply to the men’s claims that the increased cost of 
living should be accompanied by proportionately 
higher wages. Nevertheless, the Committee convened 
a meeting of the different unions, when it was decided 
that circumstances did not justify the calling out 
of men in other branches of industry. The Railway- 
men’s Union stated that a strike could not succeed 
unless if was supported by similar strikes in England 
and Italy. It is therefore difficult to see how the 
Paris operatives can hold out much longer. Many 
of them have already returned to work, and there 
are signs of a general breakdown of the strike. These 
failures are having a salutary effect upon the men, 
who are fast losing the uncompromising attitude 
they took up when the strikes began, and the effer- 
vescence all over the country is gradually dying down. 
The men have learned that it is impossible to obtain 
further concessions from manufacturers, some of 
whom have already shut down their works, and the 
operatives are fully aware that when the strike ceases 
many of them will be unable to find employment. 
They have done incalculable injury at a time when 
the conditions are so critical as to necessitate the 
closest co-operation between employers and men. 
The only satisfaction is that certain truths have 
been brought home to the operatives which may 
render them more circumspect in the future. 
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New Yarrow Destroyers. 





AmoneG the vessels which were under construction 
by Yarrow and Co., Limited, at Scotstoun, on the out- 
break of war were two torpedo-boat destroyers for 
the Imperial Japanese Navy, named respectively 
Urakase and Kawakase. Had it been possible to 
complete them as originally designed, these destroyers 
would have represented an exceedingly interesting 
type, since they were to embody one of the best and 
most promising solutions of a problem which turbine 
designers have always before them, viz., that of pro- 
viding a vessel such as a destroyer with turbine 
machinery which would be capable of developing 
the very high powers required for full speed, and at 
the same time to endow the vessel with a large radius 
of action at cruising speeds. Several attempts to 
solve this problem have already been described in 
THE ENGINEER. Sometimes cruising turbines have 
been fitted which could be coupled up at low speeds 
and uncoupled at high speeds. Alternatively, a 
small triple-expansion engine driving a separate 
propeller has been fitted for cruising speed; and, 
again, a small reciprocating engine has been arranged 
at the forward end of the main turbine shafts, to be 
coupled up at Jow speeds. The inherent difficulty 
in all these arrangements has been the coupling and 
uncoupling of the reciprocating engine or the cruising 
turbine. In the case of the Japanese destroyers 
Urakase and Kawakase, Yarrow and Co. proposed to 
overcome this difficulty by employing a direct 
driving turbine for full speed and oil engines for 
cruising speeds. The oil engines were to be coupled 
to the main shafts through a Féttinger transformer. 
Another advantage of this system, apart from the 
solution of the coupling difficulty, was that the oil 
engine could run continuously in one direction, the 
Féttinger transformer being used to stop and also 
to reverse the propeller shaft as required. Unfortu- 





nately, when hostilities broke out these F6éttinger 
transformers, which were being manufactured in 
Germany, were only just completed, and, in fact, the 
trials of the transformers were taking place at the 
end of July, 1914. Consequently the transformers 
could not be delivered, and the desired experiment 
was not carried out, as these boats were too valuable 
to be laid aside when destroyers were needed so 
urgently for the prosecution of the war. The oil 
engines were therefore abandoned, and in their place 
a temporary oil fuel tank was fitted in order to 
increase the radius of action. 

The Urakase, the first vessel to be finished, was 
delivered to the Japanese Government complete in 
every respect, after successful trials on the Clyde. 
The second vessel, Kawakase, was transferred by the 


- 


taking a part of the generating surface in a vessel and 
turning it into superheating surface—that is to say 

having the same total heating surface—the economy, 
due to the adoption of superheating is sueh that an 
additional knot in speed may be obtained in the same 
vessel for the same expenditure of fuel. There are 
other supplementary but at the same time important 


| advantages to be gained by superheating, ¢.g., it is 


possible to increase speed at a critical moment much 
more quickly with superheated than with saturated 
steam, because, no matter how rapidly the stop valve 
is opened, the steam supplied to the turbines is 
always dry. Another result, which might not be 
expected, is that the engine-room is cooler with super- 
heated steam because the heat of the engine-room 
is determined to a considerable degree by the small 




















THE JAPANESE DESTROYER URAKASE 


Japanese Government before completion to the 
Royal Italian Navy, and was completed by Yarrow 
and Co. Renamed the Audace, she rendered valuable 
service during the war. It is interesting to note that 
the Audace was the first war vessel to enter the 
harbour of Trieste after the Austrian capitulation, 
and later on this same destroyer had tke honour of 
conveying King Victor Emanuel from Venice to 
Trieste on the occasion of his Majesty’s entry into 
the latter city. ‘The dimensions and other particulars 
of- the Urakase and Kawakase are as follows :— 
Length, perpendiculars, 275ft.; length, overall, circa 
287ft.; beam, 27.5ft.; draught, 9.5ft.; displace- 
ment, 955 tons; designed speed, 28 knots. The 
general arrangement of the Urakase is shown in 
the plans we publish as a Supplement, that of the 


leaks at glands and other places. With saturated 
steam the leakage is generally in the form of highly 
heated water, which carries out into the engine-room 
a large quantity of heat. With superheated steam, 
steam alone escapes, and, though the temperature 
may be higher, the quantity of heat is less. There 
seems little doubt that in the future superheating 
will be as widely adopted for marine purposes as it 
already is for land installations. 

The main turbines in the Urakase and Audace 
type are two in number, and, as stated above, drive 
the propeller shaft direct, which has the advantage 
of simplifying the engine-room arrangements and 
also of keeping the propeller diameter small, so that 
the draught of the vessel is reduced to a minimum—an 
important point when operating in enemy waters. 























THE ITALIAN DESTROYER AUDACE 


Audace being similar. There are, it will be observed, 
six oil fuel tanks, of which two are wing and two 
midship tanks, with one tank forward and one aft. 
The maximum total capacity is 62,842 gallons. With 
reference to the main propelling machinery, steam is 
supplied by three Yarrow water-tube boilers fitted 
with the latest form of Yarrow patented superheater. 
Superheating, we understand, has been adopted by 
Yarrow and Co. in all their latest destroyer con- 
struction with marked success. It has been ascer- 
tained by experience that the life of the superheater 
tubes is longer than that of the ordinary generator 
tubes, so that what was supposed to be one of the 
prime drawbacks to superheating has disappeared. 
Yarrow and Co. consider the economy of superheating 
to be beyond all question. They estimate that by 


The auxiliary machinery calls for no special descrip- 
tion, the condenser being of the well-known Weir 
uniflux type. The forced draught fans are driven 
by Yarrow-Terry turbines. There are two dynamos, 
one driven by steam and the other by an internal 
combustion engine, both of which have given great 
satisfaction. The oil-driven dynamo is particularly 
useful, when no steam is available in harbour, for 
such purposes as heating, lighting, and working the 
various pumps in the vessel 

The armament is powerful for a destroyer of this 
size, consisting as it does of one 4.7in. and four 3in- 
quick-firing guns and four 2lin. torpedo tubes. The 
4.7in. gun is mounted as a bow-chaser on the fore- 
castle in such a position as to command a wide are 
of fire. The ammunition—of which 126 rounds are 
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carried—is supplied through a “‘ hand-up ” in rear of 
the gun_ position. One 3in. quick-firing gun is 
mounted at each side of the vessel between the 
funnels. A third 3in. gun is carried on a circular 
deck-house platform abaft the after funnel, and a 
fourth is placed on the centre-line well to the stern. 
The torpedo tubes are mounted in pairs, one pair 
between the forecastle and the forward funnel and 
the second pair further aft All four tubes may be 
trained on either beam. In addition to the torpedoes 
in the tubes, spare torpedoes can be carried in racks 
below the forecastle. The equipment includes a 
range-finder mounted on runners on the bridge and 
a 30in. searchlight projector above the chart-house. 
A peculiarity of these destroyers is that the officers’ 
quarters are situated at the forward end of the vessel. 
This system offers several advantages. As most of 
the duties connected with fighting and navigating 
the vessel are performed from the bridge, if the officers 
are berthed forward they are always close at hand, 
. and do not have to cover the whole length of the vessel 
to reach their living quarters from the bridge—a 
journey which in heavy weather may entail some 
discomfort, to say the least of it. _From the officers’ 
point of view another advantage ot berthing forward 
is that the height of the vessel is greater at the fore 
end than it is aft, and consequently the cabins and 
ward-room are loftier and more airy. Our engravings 
show the Urakase and the Audace as they were at 
the time of delivery to the Japanese and Italian 
authorities respectively. As will be seen, they are 
smart-looking vessels, in which the external charac- 
teristics of the destroyer type are well preserved, in 
spite of their embodiment of many ultra-modern 
improvements. War experience proved them to be 
valuable additions to the navies of two gallant allies. 








Report on London Water. 





THE thirteenth annual report made to the Metro- 
politan Water Board by Sir Alexander C. Houston on 
the results of the chemical and_ bacteriological 
examination of the London waters has just been 
published. It deals with the twelve months ended 
March 31st last, and though it discloses no strikingly 
novel discovery or departure, as has so often been 
the case with Sir Alexander’s reports in tho past, it 
is nevertheless full of interest, as, indeed, are all the 
publications of that most painstaking investigator. 
Following our usual custom, we review, in what 
follows, the leading. features of the document. 

It is explained at the outset that the year under 
consideration was particularly difficult owing to the 
unfavourable meteorological conditions which per- 
sisted. Not only was the rainfall heavy, but it fell 
in such a wey as to produce the most disturbing efiects 
on the rivers. Floods occurred in rapid succession, 
and whenever the turbidity of the water showed signs 
of diminishing fresh rain always seemed to fall and 
keep up the discoloured state of the water.. February, 
1919, will long be remembered as a particularly bad 
month from a waterworks point of view. Melting 
snow and heavy rain produced floods, which in the 
Lea Valley eclipsed those of last year, and in conse- 
quence some of the wells and even filtration works 
were seriously jeopardised. The severe cold augmented 
the difficulties, as, owing to burst pipes and waste 
of water, the consumption was greatly augmented, 
which led to largely increased rates of filtration with 
consequent deterioration of the supply. The quality 
of the water from nearly all the Board’s works both 
in the Thames and the Lea Valleys gave cause for 
coneern, and Sir Alexander remarks that, “‘ having 
regard to the phenomenal physical conditions pre- 
vailing during part of the month, it is a matter for 
thankfulness that the results were not actually worse.” 
Speaking of the whole period of the war, however, 
and excepting temporary spells of unusual stress, he 
is able to report that the average quality of London’s 
water had been wonderfully well maintained, especially 
in view of the extraordinary difficulties, often of a 
cumulative sort, which the engineering department 
had to face. 

The chlorination of Thames water was continued 
during the period under review. Between April Ist, 
1918, and March 31st, 1919, 20,841 million gallons 
were treated during 286 days for the West Middlesex 
supply and during 261 days for the rest of the Staines 
supply out of a total of 365 days. The intermissions 
were caused by floods when the water was too turbid 
for filtration purposes, and stored water had to be 
used instead. The proportions were 74.3 per cent. 
raw and 25.7 per cent. stored water during the year. 
The estimated saving of money due to a Jess amount 
of coal being required for pumping was £13,547. The 
cost of chloride of lime was about £3044, so that the 
net saving amounted approximately to £10,503. 
These calculations, it is explained, were based on 
figures given by the late Sir J. W. Restler in 1916, 
since which time the price of coal has risen, whereas 
the price of chloride of lime has fallen. The dose 
was varied according to circumstances, but, on the 
average, it was 1 in 2} millions, or 0.44 in one million, 
in terms of available chlorine. With bleaching 
powder—chloride of lime-—of 33 per cent. strength 
that proportion equals 13.33 1b. per million gallons. 


aimed at is to produce at least as good a result, judged 
by the B. coli test, by chlorination of raw river water, 
as if the river water had been stored in Staines reser- 
voirs instead of being chlorinated. The bacterio- 
logical results achieved by the treatment are set out 
in a table which is too extensive to reproduce in the 
present instance. It may be said, however, that 
they were actually better in winter than in summer, 
and the facts were established that chlorination 
succeeds considerably better than storage on the 
average and is practically three times superior during 
the winter months, when both the river water and the 
stored water give the /east satisfactory results. 

The foregoing remarks refer to unfiltered water only. 
As regards filtered water, B. coli tests showed that 
the 1918-19 results—-obtained by chlorination—were, 
as compared with the 1906-16 averages—i.e., in the 
pre-chlorination period—fractionally worse as con- 
cerned Kempton Park water, which in pre-chlorina- 


with East London—Sunbury—-and Grand Junction 
water; and exactly the same with West Middlesex 
water. 

Commenting on the results, Sir Alexander says :-— 
“The war is now over, and the time has perhaps 
come when, as the result of nearly three years’ expe- 
rience, an opinion should be given on this subject 
unequivocally and on a post-war basis. The writer 
considers that the chlorination treatment has been 
such a pronounced success that as long as there is a 
elear economic gain by its use, it is most desirable 
that it should be continued indefinitely as a post-war 
measure.” 

It is noteworthy that despite the magnitude of the 
treatment—from 70 to 80 million gallons of Thames 
water wéte treated daily—-no complaints had been 
received from consumers since it was first started in 
June, 1916. 

Turning to the question of the treatment of New 
River water, Sir Alexander remarks that the period 
under consideration would have afforded an excellent 
opportunity for testing the value of super-chlorination 
and de-chlorination, since it turned out to be a vear 
of phenomenal floods. Most unfortunately, however, 
it coincided with a time when it seemed almost 
impossible to get anything done, owing to the remark- 
able shortage of essential materials and the extreme 
difficulty of obtaining reliable labour. It was not 
until the beginning of March this vear that after many 
vexatious although unavoidable delays the plants 
at Highfield and Wood Green were in running order. 

At the former place there are two plants for super- 
chlorination. The bleaching powder—chloride of 
lime-—plent is designed broadly on the plan of those 
already in use in the Thames Valley which were 
described! in the twelfth report, except that, in addi- 
tion, there was a sludge settling tank from which the 
clear liquid can be pumped back into the mixing 
tanks. In the other plant liquid chlorine is employed. 
The chlorine gas is accurately measured, dissolved 
in water and discharged as a solution into the New 
River channel in such a way as to ensure thorough 
mixing. 

From March 3rd to 14th bleach solution was used, 
the dose being 1 in 2 millions—in terms of available 
chlorine—-from the 3rd to the 10th, and 1 in 1.3 
millions from the 11th to the 14th. Thereafter, till 
March 27th, when the treatment was stopped, 
chlorine gas solution was employed in the following 
strengths :— 

March 15th to 18th 

March 19th to 21st 

March 22nd to 27th 
At Wood Green there is a single dechlorinating 
plant, sulphurous acid being employed for the pur- 
pose. The sulphurous acid is measured, dissolved 
in water and delivered as a solution into the New River 
channel. The dechlorinating apparatus was at work 
during the same period as the super-chlorination was 
in progress. The dose was nominally based on the 
excess of chlorine still present in the New River 
water when it reached Wood Green after flowing a 
distance of between 24 and 3 miles, which it took about 
seven hours to do. As a matter of fact, it was found 
best, with a view to avoiding “ taste’ troubles, to 
add rather more of the sulphurous acid solution than 
was actually required for neutralising the free chlorine. 
The treatment lasted from March 3rd to March 27th 
inelusive, and during that time there were two floods 
and the weather was exceedingly cold. 
The water supplied to consumers had no appreciable 
taste until March 20th. From that date onwards, 
however, and until some days after the treatment 
had been stopped, “taste’’ troubles arose and a 
large number of complaints were received. The 
water from the Stoke Newington and Clerkenwell 
Works had so little taste throughout the period 
named that it could only be detected by persons 
with specially sensitive palates. The Hornsey water, 
however, had, beyond question, an unpleasant taste, 
but it was noteworthy that a chlorinous or “ iodo- 
form” flavour was seldom observed—as our readers 
will remember had been the case on former occasions— 
the taste being nearly always of “a vegetable, 
muddy, or ‘froggy’ nature.” It is put forward 
as bearing on this question that the Hornsey filters 
were fed with treated water which had undergone 
hardly any settlement in the small Hornsey reservoir, 
whereas the Stoke Newington and Clerkenwell filters 


l in 1 million 
1 in 2 millions 
Lin 1 million 


tion times was remarkably good; distinctly better | 


travelled subsequently a considerable distance down 
the New River and had received as well much more 
satisfactory settlement in Stoke Newington reser- 
voirs. Furthermore, a portion of the Stoke Newing- 
ton and Clerkenwell water was diluted with filtered 
Thames water. 

Apart from the matter of ‘“ taste,” the bacterio- 
logical results were, however, excellent. At High- 
field, just above the point where the water was treated, 
out of 250 cultures from twenty-five daily samples 
of raw New River water, 192—or 76.8 per cent.— 
contained B. coli in 1 ¢.c. At Wood Green after de- 
chlorination, out of 250 cultures from twenty-five daily 
samples, 247—or 98.8 per cent.—contained no B. coli 
in ten times as much water—l0c.c. The filtered 
water results—at Hornsey, Stoke Newington, and 
Clerkenwell alike—were equally remarkable, as is 
seen in the following table : 


Tereentage number of 
samples containing 
no B. coli in 100 e.c. 


Week ending 


February 22nd iy it's ioe Sa Cae 
March Ist 16.0 
March Sth 52.0 
March 15th 96.0 
March 22nd 92.0 > 
March 29th 88.0 


April Sth 


In considering these figures it should be borne in 
mind that the higher the figure the better the resulf, 
and that the treatment began on the 3rd and ended 
on the 27th. With regard to the high figure for the 
week ending April 5th—-after the treatment had been 
stopped—Sir Alexander remarks that the weter prob- 
ably benefited yreatly by the highly improved con- 
dition of the water in the Hornsey and Stoke Newing- 
ton reservoirs as the result of the previous chlorina- 
tion, although no doubt the improving condition of 
the raw New River water, owing to the decline of the 
flood, was a factor in the situation. 

As concerns the future, Sir Alexander considers 
that the outlook of chlorination treatment is, to say 
the least of it, promising. 

The series of investigations into the resistance to 
filtration of various waters, which was cliscussed in 
the twelfth report, was continued during the period 
under consideration with interesting results. In 
alluding to the matter yeneraliy, Sir Alexander 
remarks that four vears’ experience has shown that 
about April and May filtration results are not very 
satisfactory. This condition of affairs is not, he 
explains, due to floods, but to a seasonable develop- 
ment of diatoms, such, for example, as Synedra, and 
the effects, apparently, of brizht sunshine and 
increased temperature. At thet period of the year, 
he says, “ fermentative changes seem to occur in the 
bed of the river leading to masses of suspended matter, 
buoyed up with bubbles of gas, rising up and rendering 
the water turbid. Chiefly composed of amorphous 
matter, the accompanying diatoms give this material 
a viscid character, which exercises a considerable 
clogging action on filtration.” It is remarked upon 
as a curious circumstance that the growths noted in 
river water are not usually the same as those that 
develop most abundantly in storage reservoirs. 
After May, or at all events June, excellent filtration 
results may be expected until the late autumn or 
winter floods, during which the suspended matter is 
largely amorphous, while living growths are, relatively, 
absent, and there can be no doubt that the blocking 
effect on filters is almost entirely due to mud. As was 
the case in the twelfth report, numerous reproductions 
from photographs of samples of water are given in 
the present report. The photographs are taken at 
regular intervals as part of the general routine work, 
and they have been found to be of great value. By 
means of them Sir Alexander has been able to put the 
waterworks engineers on their guard for possible 
blocking of filter beds. Evidently he can occasionally 
give warning of impending trouble some considerable 
time ahead. In one instance which he quotes he 
informed the engineers specially interested that it 
was possible that there might be blocking in certain 
filters. It was actually eighteen days later that 
difficulty in filtration was experienced. 

The question of rapid filtration and chlorination 
is then dealt with. It is pointed out that the great 
pecuniary success of the Thames chlorination experi- 
ments has been due to the fact that it is much cheaper 
to chlorinate river water and allow it to gravitate 
directly or indirectly on to the filter beds than to 
pump it instead into reservoirs and, after storage, to 
use it for filtration purposes. Unfortunately, only 
from 70 to 80 million gallons per day out of the tota! 
supply from the Thames can be gravitated in this 
manner. 

The cost of slow sand filtration is usually stated to 
be 28s. per million gallons filtered, of which about 
203. represents interest on capital expenditure. The 
advocates of rapid mechanical filters contend that 
their methods of purification work out much more 
cheaply, ‘‘ and so they do,” comments Sir Alexander, 
“if the speed of filtration is increased to an extent 
enormously in excess of the older methods.’ 
** Obviously,” he adds, “‘ this cannot be done without 
serious loss of quality, and to overcome this difficulty 
the advocates of the newer methods use alum as a 
coagulant, and, especially with selected waters—e.y., 
moorland—-the results obtained are in most respects 
remarkably good. Nevertheless, the cautious observer 








were fed with the same treated water, which had 
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interest on capital expenditure in connection with the 
alum mixing and settling tanks, and the necessity of 
keeping the rate of filtration within reasonable limits 
to ensure the same degree of purification in the case of 
initially impure waters, may render the economic 
advantages of rapid filtration less apparent than would 
at first appear to be the truth. 

There is no doubt, however, Sir Alexander thinks, 
that if the use of alum could be obviated, the speed of 
filtration maintained at an exceedingly high rate, and 
some means found to purify finally the water at low 
cost, rapid mechanical filters would be far cheaper 
than the slow sand filtration system. Chlorination 
is, he says, very Cheap, and its use would render the 
employment of alum and slow filtration rates unneces- 
sary, subject to certain considerations. 

A large number of experiments in connection with 
this subject has alieady been carried out. Some of 
them were effected under laboratory and some under 
“field conditions.” For examplp, a very small 
mechanical filtration plant was tried at Hampton, 
the water dealt with being raw river water after four 
hours’ preliminary settlement—continuous flow. The 
rate of filtration was varied from 50 to 100 gallons 
per square foot per hour, and a fair degree of purifica- 
tion was obtained. The colour was usually reduced 
about 50 per cent. at the lower and 30 per cent. 
at the higher rate. In addition a large number of 
bacteriological experiments was made with Walton 
reservoir water-—before filtration—in order to deter- 
mine the dose of chlorine required for sterilisation 





on the margin of safety will not be seriously enter- 
tained by the writer. A great deal depends on 
whether a high speed of filtration can be maintained 
without the use of alum and yet satisfactory results 
obtained. The use of a coagulant means a consider- 
able increase of cost, partly due to the interest on 
capital expenditure on mixing and settling tanks, and 
also to the very considerable cost of the chemical 
even if employed in small doses.’ 

Sir Alexander’s laboratory experiments seem to 
show that at rates of filtration sufficiently rapid to 
compete economically with slow sand filters some of 
the suspended matters in stored water may pass 
through. It is curious, however, that even if the rate 
be enormously increased the results do not show any 
marked deterioration in that respect. 

It would be possible, Sir Alexander remarks, to be 
more explicit, but he is satisfied if he has made out a 
prima facie case for scientific investigation in relation 
to prospective new works. We could have wished 
that he had given a little more information regarding 
the results he has achieved up to the present time, and 
shall look forward with interest to his next pronounce- 
ment on the subject. 

In conclusion, Sir Alexander remarks that at cer- 
tain works of the Board it would appear to be prac- 
ticable to chlorinate after filtration. This cireum- 
stance, he remarks, opens up the question of whether 
in times of maximum consumption the rate of filtra- 
tion should not be greatly increased at those works 





—with subsequent chlorination—in order to keep the 


third furnace, all of which have since been maintained 
continuously in operation. 

In 1916 the Ministry of Munitions sent urgent 
instructions to Thwaites Brothers to iricrease their 
output, and the only way in which that demand 
could be complied with was by rebuilding the foundry, 
erecting a new core shop, and sand-mixing house, 
and building and equipping a [large new machine shop, 
in which female labour was chiefly employed. Here- 
with and on pages 6 and 12 we are enabled to present a 
number of views of the works, the output of which is 
now claimed to be the largest in this country. The 
steel furnaces are of the single-phase type, and each 
has a nominal capacity of 30 ewt. Between five and 
six heats can be obtained from each of these furnaces 
per day of twenty-four hours, which permits of 
a total weekly output of from 150 to 170 tons. The 
necessary energy is obtained from the. Bradford 
Corporation electricity mains. The supply pressure 
is 6400 volts, and it is transformed down on the site 
to about 150 volts to suit the required conditions. 
Some idea of the current consumed may be gathered 
from the fact that when the furnaces are in full work 
the energy required is about 2000 horse-power. 

During the war the material used for making the 
castings consisted of some 80 per cent. of steel turn- 
ings, the remainder being scrap. Before going into 
the furnaces the turnings are put through grinding 
mills to break them up and make them _more easy 
to handle. From the mills the ground-up turnings 
are carried by an aerial ropeway to a basement below 





ye 


SKIN DRYING A ROAD WHEEL MOULD 


purposes in five hours at low temperature—about 
3.5 deg. Cent. The experiments were carried out at 
a time when, owing to the winter floods, Walton reser- 
voir water was at its worst. The results, states 
Sir Alexander, appear to be quite conclusive and to 
point to an average dose of 1 in 2.5 millions, or 12 Ib. 
per million gallons, being effective, even whon dealing 
with unfiltered water. Taking chloride of lime of 
33 per cent. strength in available chlorine at the 
current price of £22 15s. per ton, the cost would work 
out at 2s. 54d. per million gallons. As regards the 
character of the machinery being employed in the 
investigations, we give the following passage in its 
entirety :—“‘ It was hoped to have an installation at 
Hampton working six months ago on a sufficiently 
large scale to allow of practical conclusions being 
drawn. Unfortunately, unavoidable delays were 
experienced, and it is only now—April—in working 
order, although not fully ‘ ma/‘ured,’ a circumstance 
of importance in relation to purification. It consists 
of a mechanical filter which will deal with Walton 
stored water, filtering, without the use of alum as a 
coagulant, at the rate of, say, from 50 to 100—or 
more—gallons per square foot per hour. The 
physical, chemical and bacteriological characters of 
the filtrate will be carefully observed. The filtrate 
will pass through a tank holding five hours’ flow and 
it will be sterilised with chlorine. The cost of ordinary 
slow sand filtration per million gallons is, as pre- 
viously stated, usually put« at 20s.—interest on 
capital expenditure—and 8s. for working expenses. 
The question is how far is it possible to reduce this 
cost—28:.—materially by the use of rapid filters 
followed by sterilisation in a five hours’ flow tank 
without logs of any of the really important attributes 
of quality and with equal or greater security from the 
epidemiological point of view. It goes without saying 
that any new or altered procedure which trespasses 
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speed of filtration at,some of the other interecommuni- 
cating works within reasonable bounds. 








The Manufacture of Cast Steel 
Road Wheels. 


British engineers have learned many valuable 
lessons from the war, not the least of which is the 
necessity for independence of foreign supplies of 
such commodities as steel castings. As most readers 
of THE ENGINEER are only too well aware, prior to 
1914 a very large proportion of such articles were 
imported from the Continent of Europe, Germany 
being the largest producer. Hence it was that when 
war broke out the output of steel castings in this 
country was totally inadequate to meet the require- 
ments. Especially does this remark apply to the 
supply of cast steel road wheels for motor wagons, 
which were wanted in such huge numbers for military 
transport purposes. One of the first firms to realise 
the seriousness of the situation was that of Thwaites 
Brothers, Limited, of Bradford, which at once com- 
menced to equip a steel foundry for the manufacture 
of road wheels, and had it in working order in October, 
or within three months of the outbreak of hostilities. 
It is true that the beginnings were of somewhat 
modest proportions, one 10 ewt. Stock oiJ-fired con- 
verter being installed to start with. It was, however, 
large enough to gain for the firm the necessary 
experience in this class of work, though, when it 
had acquired the knowledge of how to produce sound 
steel castings, the Stock converter soon became too 
small for the demands, and two electric furnaces 





were put down,. These were quickly followed by a 
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the furnaces, from which point the material is raised 
to the charging level by cranes and buckets. The 
furnaces are operated alternately so as to give a supply 
of metal every hour and a-quarter. We are informed 
that the average consumption of current by the 
furnaces is 720 units per ton of metal produced, and 
that 80 per cent. of the output appears as good fettled 
castings. 

In the foundry the major portion of the moulding 
is done on pneumatic rapping machines made by the 
Britannia Company, Coventry. There are twelve 
machines of that type, in addition to hand turnover 
machines, and all the moulders are men. Females 
are employed as core makers. This is a class of work 
in which women appear to excel. The output of 
cores is between four and five thousand per day. The 
moulds are of green sand, skin dried. 

One of the most important points in connection 
with the production of clean sand cestings is the 
quality of the sand employed, and in order to give a 
uniform quality a regular analysis is necessary. On 
this account a special laboratory has been established 
and put in the charge of an expert metallurgist. Metal 
patterns are used, and all the sand is dried by being 
passed through a revolving drum, which is heated by 
coke-fired furnaces and is caused to rotate by worm 
gearing operated by an electric motor. Great 
importance is also attached to heat treatment of the 
wheels after they come from the boxes. With this 
object they are placed in an annealing furnace for 
several hours, where they are heated up to 950 deg. 
Cent. The wheels are then sand-blasted, fettled, and 
inspected before being taken to the machine shop. 
In order to keep a complete record of each wheel, as 
soon after it is cast as possible, a metal dise bearing a 
reference number is attached to it. The dise is 
allowed to remain on the wheel until the latter enters 
the machine shop, when it is removed after the refer- 
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MACHINE SHOP—LATHE SECTION 


ence number has been stamped on the wheel. By 
this means the firm keeps a permanent record of the 
date on which each wheel was cast, the metal from 
which it was made, &c., and in case of subsequent 
trouble either due to material or workmanship, the 
cause may be traced. 

The machine shop measures 240ft. long by 80ft. 
wide. It has been laid out with a view to expeditious 
production. The almost total absence of belting will 
be noted in the illustrations. This has been brought 
about by the adoption of the individua’ electric drive 
for most of the tools. A large number of pewerful lathes 
are arranged in the middle of the shop. They have 
all been specially built for the firm by the Dickinson 
Machine Tool Company and Wilkinson and Sons. 
The lathes are arranged in echelon to give as much 
space as possible for the operators. They have 
capstan headstocks, all steel gear wheels, and are 
driven through chain gearing by variable-speed elec- 
tric motors supplied by Electromotors, Limited. All 
the roughing work is performed on the lathes. The 
finishing operations on the hubs and rims are carried 
out on vertical boring machines made by Webster 
and Bennett. From the boring machines the wheels 
pass to the drilling and slotting machines, and finally 
to the dispatch department. An interesting tool 
in this department is a broaching press for putting 
the finishing surface on the centre hole in the wheel 
hubs. This machine, as well as the broaches which 
are used in it, were made by Thwaites Brothers. As 
will be seen from one of the illustrations, it is of the 
vertical type operated hydraulically. It has a 
double-acting hydraulic ram, the pressure to operate 
which is furnished by a small three-throw horizontal 
pump fixed on the top of the frame. The pump is 
driven by means of an electric motor, and a pressure 
of 2000 lb. per square inch can be obtained. The 
broaching process is quickly carried out, and it 
produces a highly burnished finish which has proved 
very satisfactory. Round holes up to 5in. bore are 
dealt with. A well-equipped tool room forms part 





of this building, the whole of which is well served by 
overhead runways for handling the wheels. 

A very thorough system of inspection of the wheels 
is in vogue both between the various processes and 
finally before dispatch. During the war, when male 
labour was so searce, practically the whole of the 
producing machinery, except that which performed 
the first operation, was operated by women. In the 
latter operation the work was considered too heavy 
and necessitated the employment of men. 

Although all the wheels are of cast steel, they vary 
considerably in design and weight, according to the 
individual tastes of the firms for which they are 
made and to the power and weight of the wagons for 
which they are intended. The diameters vary 
between 771 mm. and 881mm. without tires, and 
the finished weights average from 9 to 10 ewt. per 
set. The steel from which the wheels are cast has a 
tensile strength of 28 to 30 tons per square inch, 
with an elongation of 15 to 20 per cent. in 2in. There 
is some difference of opinion as to the relative methods 
of casting the spokes, which are of two main varieties, 
namely, tubular and cruciform. For lateral strength 
probably a cruciform section would be the better, 
but for all-round qualities the hollow-spoke wheel has 
much to commend it. 

In view of the great interest which is now being 
taken in shortening the hours of labour in engineering 
works, the system adopted by Thwaites Brothers is 
worthy of special mention. When the forty-eight 
hours week became universal a conference was held 
between the employers and the men, at which it 
was unanimously decided to retain the two-break day 
and commence work at six o’clock, as before. Thus 
it is possible to complete the forty-eight hours in 
five days, leaving the whole of Saturday as a holiday. 
Although it may be contended by some that this 
early start tends to defeat the chief object of the 
forty-eight hours week, we are informed that Thwaites’ 
employees are quite satisfied with the arrangement, 
and would resist any change in the present working 














DRILLING MACHINES 


hours. The capacity of the works is from 700 to 800 
wheels per week, according to size and weight. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions ot our 
correspondents. ) 


BELT DRIVING. 


Sir,—Perhaps one or two worked examples may assist Mr. 
Parsons and others and render my letter in your issue of the 
27th clearer. 


H.P. = 40, belt speed = 2500, a® = 180, ¢ = 0.4. 
Then H.P. pull on belt 33,000 x 40 + 2500 = 528 Ib. 
0.4 > 528 
R = 2.7182 ° . * .. 3.512 and ¢ - ——- 210 Ib. 
3.512 
T = 528 + 210 = 738 lb. 


Let ult. tensile stress = 3000 Ib. per square inch. 
Taking factor of safety = 6, .working stress = 500 lh. per 


square inch. 


Area of belt cross section 738 + 500 = 1.46 square inch. 
Thickness = */,gin., width = 1.46 x 16 + 5 = 4.67, say, 
5in. 


Thickness = }in., width = 1.46 x 4 = 5.84, say, fin. 
Are of contact = 230 deg., 7.e., using a jockey pulley. 


( 230 ) 
0.4 xk x 180 


2.7182 = 4.973. 


t 528 — 3.973 = 132 lb. 
T = 528 + 132 = 660 lb. 


Cross section = 660 — 500 = 1.32. 

Belt thickness }in., width = 5.28, say, 5}in. 

It will be noted that in both the above examples the coefficient 
of strength of joint disappears, the belt being made endless and 
the strength of joint practically 100 per cent. of the belt. 

Should it be desired to use one or other of the wasteful joints 
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alluded to by Mr. Parsons and still maintain the same safety | the use of a portion of the fuel distilled. I suggest that the 


factor a wider belt would be needed. Thus at 40 per cent. joint 
efficiency the first example involves a belt 12in. or 14}in. wide, 
i.e., two and a-half times as wide as with the stronger jointing. 
In the second example a belt is called for 13in. wide. These 
may be taken as the two extremes, and unless we know what 
joint efficiency and factor of safety is allowed for by the designer 
a published table of belt powers is of little or no use. A friction 
coefficient of 0.3 is much below what I should usually expect 
to find, but taking this figure we have 

R = 2.564 at 180 deg. arc of contact, t = 337, T = 865, and 
belt widths 7in. and 17}in. respectively. 

The belt width, it-may be observed, has, at all events in 
theory, no influence on the power, or rather the force, trans- 
mitted, which depends solely on the ratio of tensions between the 
two parts of the belt and on the tension existing in the slack side. 
Both being governed by the coefficient of friction and the are 
of contact. The belt width is an independent part of the 
problem, being governed by the cross sectional area required 
to reduce the working stress to safe limits at the designed thick- 
ness, This thickness should be as small as possible. Small 
pulleys calling for thin and wide belts rather than thick and 
narrow. But, checked by the consideration that a wide belt 
must be straighter than a narrow one or it will fail to do equal 
duty all over, such a belt is more troublesome to make and costs 
more. 

A belt being more or less elastic, the extra load put on it when 
transmitting power causee stretching and a sag on the slack side, 
thus obviously taking tension off that side and tending to reduce 
the belt's driving capacity. This loss is, however, compensated 
in the case of a horizontal! drive by increased arc, and this con- 
sideration shows why a short centre drive requires a tighter belt 
than one working on longer centres. There is not sufficient scope 
of elastic extension in the case of short centres to provide this 
automatic compensation. The same consideration applies with 
greater force to a vertical drive. The extra initial tension put 
on originally must be sufficient in each case to allow for the loss 
of tension caused by stretching under load and will obviously 
be greater with a very elastic belt than one more nearly * killed.”’ 
It will also be proportionally larger in the case of large values 
of R, since this varying stretch is due to H.P. pull and is inde 
pendent of ¢. Large value of R requires proportionally small 
value of ¢ and stretch due to load is therefore proportionally 
larger. 

Mr. Parsons’ method of finding ¢ or uw is certainly wrong. 
His 80 — 80 + 60 + 60 = u would apply to a plane surface, 
but is not correct when applied to a belt or cord wrapped round a 
pulley. The friction acts in quite a different way. Each 
element of resistance helps to hold the load beyond, and the 
result is that for a given load the resistance to slip is much greater 
than on a plane surface. Thus, suppose we have with a contact 
are of 180 deg. R = 3, then 1 1b. on the tail will hold 3 Ib. on 
the head. Now wrap the cord a further 180deg.; on this 
second half R is the same as the first, but we start on it with a 
holding power of 3 ‘nstead of 1, and consequently the ratio of 
tensions becomes over the whole 360 deg. = 9. This is not a 
matter merely of mathematical deduction, but of experimental 
proof. 

T cannot understand the latter part of Mr. Sargeant’s letter. 
Obviously he is losing half his power in slip on his small pulleys. 
At a rough guess I should say that his belts are too thick and too 
narrow for his small pulleys. Finally, many of the published 
tables are ambiguous. They do not clearly show what is meant 
by the term ‘‘ working tension.” In some cases they appear to 
mean H.P. pull. I understand it to mean the actual load the 
belt takes when in full work, This is compounded of H.P. pull 
added to initial tension. Geo. T. Parpor. 

Angmering, June 30th. 


POWER ALCOHOL ON AIR ROUTES. 


Srr,—The connection between the report of the Inter-Depart- 
mental Committee on Alcohol Motor Fuel and the recent 
announcement of the appointment of a Standing Advisory Com- 
mittee to the Air Ministry is perhaps not obvious. I venture 
to think, however, that, in view of the fact that the Select 
Committee is particularly charged with the duty of advising 
on the organisation of Imperial Air Routes, the two subjects 
should be intimately connected. We know that if a distillery 
is suitably equipped it is possible, using appropriate vegetable 
matter as a raw material, to produce a fuel which is in fact a 
mixture of alcohol and ether. This fuel, on account of the 
presence of ether, is volatile and facilitates engines starting from 
the cold under all climatic conditions. The fuel is suitable for 
use in a motor or aero-engine of normal design, the only essential 
change being an alteration in the size of the carburetter jet. 

Now it stands to reason that, when aerodromes are established 
in connection with Imperial air routes, many of them must 
be situated in somewhat inaccessible places in undeveloped 
countries. I suggest that their positions should be selected with 
due regard to the suitability of the adjacent land for the growth 
of alcohol crops. The aleohol-ether fuel would then be distilled 
at the centre of the cultivated area and immediately adjacent 
to the aerodrome. The raw material would probably cost 
about 3d. a gallon and the distillation a further 3d. or 4d. A 
fuel of high quality would thus be available at an actual cost of 
about 7d.agallon. There would be no charges for transportation 
or distribution ; no necessity to provide pipe lines, tank steamers, 
tank wagons, barrels, cans, and the endless paraphernalia that 
is familiar to us in connection with the distribution of petrol. 
If we consider the route from England to, let us say, Cape Town 
or Melbourne, we shall see that the majority of the intermediate 
landing grounds as well as the final landing stations could without 
difficulty be supplied with locally produced alcohol fuel. In 
this country and in Western Europe it might be well worth while 
for Governments to subsidise the home production of alcohol 
from potatoes or other crops. Admittedly in temperate climates 
the cost would be somewhat high, but the average cost of supply- 
ing fuel all along the routes would still remain extremely low ; 
certainly far lower than that involved in supplying petrol to 
all the required points. : 

One of the great advantages of alcohol in this connection is 
that it could be produced by a standardised process: and could 
become a standard fuel at all points. This is where it would 
have an immense advantage over anything in the nature of 
benzol, the local production of which is dependent upon the 
availability of local coal supplies. In developing the territory 
around each aerodrome the local fuel supply would, of course, 
be utilised to drive agricultural tractors and motor transport 
vehicles. I imagine that every such district would rapidly 
become self-supporting as regards the necessaries of life, since 
the system of rotation of crops would be applied. Again, the 
power and light required in the district would be generated by 





proposition is one to which the attention of the Standing Advisory 
Committee should be directed in the hope that the Committee 
will not persist in taking the narrow view which has hitherto 
prevailed in official quarters and has prevented power alcohol 
from being developed to serve as an effective solution of the 
problem of supplying the world in general, and the British Empire 
in particular, with a good and cheap liquid fuel. 
London, 8.W., Horace Wyatt. 
June 30th. 


TRISECTION OF AN ANGLE. 


ya 


horse-power could be obtained. with a one-year reserve. It 
would seem therefore that the amount of power constantly 
available would be very large. 


July Ist. H. R. Kempe. 


» 


THE SALARIES OF ENGINEERS. 


Str,—In view of the fact that a very large number of ex- 
service men are now training for the engineering profession. may 
I be permitted to call attention to the very poor prospects offered 
at the present time to fully trained engineers? For instance, 
the borough engineer of a Jarge English town is advertising for an 
assistant engineer, and the salary offered is £150 per annum. 
Candidates for this post must possess a sound knowledge of 





Srr,—An exceedingly simple construction for the tri 
of an angle is as follows :— 

B A C—Fig. 1—is the given angle. At any point D in AB 
draw DE parallel to AC. With centre D and radius DA 
describe the circle AF. Choose any line passing through A 
and cutting the circle and DE in points F and E, such that 
EF=AD. Then 2 EAC equals one-third of BAC. 

Proor, AD=DFKF=FE by construction. .-. 2 DAF 
= £DFAand 2FDE= 4DEF= zEAC. .-.DEis 
parallelto AC. But 2 DFA= 4 FDE+ 4 DEF=twice 
Z'DEF. Therefore 4'DAF = twice 4 EAC. EA 
trisects BAC. 

This problem is not strictly Euclidean in that Euclid does 
not provide for the rotation of a line to such @ position that the 
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Fig. 1 


intercept on two other lines ix of a certain length, but as a 
practical problem it is exceedingly useful. 

As an addition to a set of 1 athematical instrument the 
gadget shown in Fig. 2 forms a useful adjunct. 

The pin Z is arranged to fit into leg of the compass such that 
the centre point of the compass and points X and Y all lie always 
in the same straight line. The distance A D is marked off so as 
to be equal to the distance between the points X Y, and the 
circle centre D and radius A D is drawn in accordance with the 
figure. The centre point of the compasses is then set to A and 
the compasses rotated and adjusted until X falls on point F and 
Y on point E. The straight line A F E can then be drawn in, 
and this will trisect the angle. : 

Hoping this will be of use to some readers of THE ENGINEER. 

L. B. W. Jouiey, B.A. (Cantab). 

London, June 28th. 


RAINFALL AND HORSE-POWER. 


Str,—To the lay mind certainly. and to the average engineer 
—myself included—probably the amount of horse-power which 
is obtainable from rainfall does not readily suggest itself. 
Feeling much interest in a scheme—not vet matured—for 
utilising the rainfall which takes place on the large Dartmoor 
tract of almost waste land in Devon, I have been making some 
numerical calculations with the idea of getting something more 
than an indefinite knowledge of what was the practical relation 
between rainfall and horse-power. As it is possible that these 
plain unvarnished calculations may be of some utility to those 
who have not closely studied the subject, I put them forward, 
though I do not claim that they possess any special featnres of 
novelty 

As a starting point let us take— 

1 horse-power for 10 hours; this equals 33,000 x 10 x 60 
= 19,800,000 foot-pounds per 10 hours. 

Now, lcubic foct of water = 62.28 Ib.; therefore 1 horse- 


, 800,000 - 
power for 10 hours = eee = 318,000 cubic fet 
of water falling lft. during 10 hours, or 318 cubic feet falling 


1000ft. during 10 hours. 
For one year this is 
318 x 365 x 24 
10 
Also 50in. of rainfall—which is much below the Dartmoor 
average—per year is equivalent to 


2,323,200 x 50 = 116,160,000 cubic feet per square mile of 
surface ; hence this would, with a fall of 1000ft. give 


116,160,000 
278,500 


That is to say, 50in. of rainfall per square mile for one year will, 
with a fall of 1000ft., give 400 horse-power (approximately) for 
10 hours per day for one year. 

Of this theoretical 400 horse-power it is probable that but 
about 200 horse-power could be practically utilised, owing to 
various losses. 

In the case of Dartmoor there is plenty of the area where a fall 
from a reservoir—of which there is room for many—to the 
lowlands of 1000ft. could be obtained. 

It should be noted that in the calculation a catchment area 
of 1 square mile only is assumed. This is but a very small 
portion of the Dartmoor area at a height of 1000ft., which is 
available, and on which the rainfall would much exceed 50in. 

A reservoir of 1 square mile area and 4}ft. deep would contain 
118,480,000 cubic feet of water, i,e., sufficient with a 1000ft. 
fall to give the 400 (or 200 practical) horse-power for 10 hours 
per day for one year; that is to say, would hold one year’s 
reserve. If the reservoir were, say, 5 ~ 4} = 21}ft. deep, with 
a total catchment area of 5 square miles, then 1000 practical 


= 278,500 cubic feet. 


= 417 horse-power. 





building construction, surveying, levelling, and drawing-office 
routine, and be able to prepare specifications, estimate=, and 
quantities for sewer and roadwork. The salary stated is no 
more than that paid to builders’ labourers in some districts, 
and is certainly less than that obtained by bricklayers, masons, 
carpenters, &c. Yet the advertisement says that preference 
will be given to candidates who are connected with the Institu- 
tion of Civil Engineers ! 

Is it any wonder that the Appointments Department of the 
Ministry of Labour is so helpless in obtaining suitable appoint - 
ments for ex-officers and others, wher the public sera ofthe 





country are setting such a low standard of sei for 
professional qualifications which take many years of hard’study 
and considerable expense to attain ? : 
Marrict W. Satmon, Capt., R.E. 


June 23rd. 





CHRONOLOGY OF STEAM LOCOMOTION. 


S1r,—To the interesting “‘ Chronology of Locomotion,” given 
on page 603, the following additions or corrections might be of 
value :— 

1803 First Act of Parliament for steam railway (Merthyr 
Tydvil). 

First steam locom>otive, by Trevithick and Jones, 
tried on it, February 12th, 1804.* 

First ‘‘ Brougham” carriage invented and made by 
John King, Top o’ London-—-now Portland-road 
Station—bought and adopted by Lord Brougham, 
whose name became attached to this type of vehiele. 
Driver John Nicholson invents truncated steam expan - 
sion locom»tive—sometimes called “* Samuel’s ’’—-the 
high-pressure steam at half-stroke being diverted into 
a second cylinder, both cylinders then exhausting 
direct to the atmosphere. System never reproduced. 
Erroneously said to have some relation to compound 
expansion. 


1804 


1834 


1852 


( 1875 Vide Mr. D. Marskall. 
- 1878 Vide President French Society of Civil Engineers. 
{ 1876 By correct date, first compound locomotive ever used 
(invented by M. Anatole Mallet). 
1877 And tested on P. and O. Railway with saving of 32 per 


cent. of the coal used by ordinary locomotives of 
same steam pressure. CHartes R. Kine. 
London, June 30th. 


* From paper by Mr. Theodore West, North-Eastern Railway, 
read at Cleveland Institution of Engineers, Session 1885-6, 
illustrated with large sheets of historical locomotives showing 
some of the Trevithick steam locomotives built from 1802 to 
1812; descriptive text mentioning Trevithick as inventor of 
the steam blast in locomotives and the first to use smooth tires 
on iron railways: “ Father of the steam locomotive ” and first 
originator of the U-pipe steam superheater in locomotives, as 
described by Smiles. 


Srr,—I am much obliged to Mr. Paley for his interesting 
notes, most of which, I admit, are improvements. 1801 is, as 
he says, correct for the Croydon Railway. The entry for 1836 
should read :—1836. Greenwich railway opened as far as 
Deptford ; the first in London. It was completed 1838. 

I am aware Nicholson’s engine was not exactly a compound 
in the present sense of the word ; it was rather a case of “ con- 
tinuous expansion.” With regard to the date. I have been 
unable to find any reference in an old book. Pettigrew gives 
1847; Bowen Cooke, 1852. 

C. F. Denpy MarsHatr. 

Guildford, June 28th. 








WE are informed that the Lord Roberts’ Memorial 
Committee paid out in wages during 1918 the sum of 
£44,199 to disabled men. Over 60 per cent. of the men 
employed are one-armed cases, with the result that the 
overhead charges are such as noordinary firm dares con- 
template. The men are trained in the use of tools and 
machinery, and, what is far-more important, provided with 
permanent employment in the workshops at good wages. 
Already 1643 men have entered the workshops, of which 
there are eleven in different parts of the country. 


THE present high coal prices are favourable for the exten- 
sion of hydro-electric power works, and the capital invested 
in such undertakings in Sweden has during the last year 
increased from £2,200,000 to £11,100,000, in spite of the 
many difficulties caused by the war. The three principal 
hydro-electric power stations belonging to the Govern- 
ment, Trolihatten, Alvkarleby, and Porjus, now containing 
plant capable of an output of 153,500 kilowatts, have 
supplied during the past year 692,000,000 kilowatt-hours. 
The Hemsjé Power Company, Limited. had increased its 
power installation to 7860 kilowatts in 1916, and generated 
dur'n the pst year 35,000,000 kilowatt-hours, the aver- 
age charge per unit being 0.533d. The actual charge 
depends upon the distance of transmission and the quantity 
taken. The present annual income per kilowatt is 
£9 17s. 6d. The power factor is 48.7. The Traffic Com- 
pany Grangesberg-Oxelésund has supplied the power used 
on the Gallivare Railway, where the section Kiruna- 
Nathavaara has been electrified. The company has dis- 
tributed 9,700,000 kilowatt-hours to the railway line, but 
almost the whole of this power has been received from the 
Government power station at Porjus. The output from 
the company’s own stations amounts to 65,300,000 
kilowatt-hours. 
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The Royal Agricultural Show. 


No. II.* 


To overcome the necessity for the employment of 
two men when ploughing with light tractors the 
ploughs have to be specially designed so that they 
can be dropped into and lifted out of the ground from 
the driver’s seat on the tractor. Ransomes, Sims 
and Jefferies, Limited, Ipswich, showed such a plough 
at Cardifi—see Fig. 11. The frame of the machine 
comprises two plain steel beams connected together 


by strong screwed stays capable of adjustment | 


according to the width of the furrow. Forged steel 


heads are bolted to the beams, to which the hake is | 


attached, and sufficient range is provided to cover the 
correct positions of draught for all types of small 


| the plough is in operation the draught of the hauling 
| rope and the resistance of the ploughs tend to throw 
| the pendulum over into the trailing position, and 
| thus it remains at the end of the furrow. When the 
| opposite engine begins to pull the anti-balance 
| pinions are drawn into the central position and the 
| plough ought to be in equipoise, but frequently is 
|not. By an arrangement of steel rope fastened at 
| one end to the lower part of the swing middle and 
| passing over a series of pulleys carried on the plough 
frame forward or rearward of the travelling wheels 





| 


and attached to the upper end of the middle frame, | 


| the axis on which the travelling wheels turn is caused 
| while the workmanship and design are decidedly 


to move to the same extent as the swing of the plough 
middle, thus throwing the plough into balance. In 


| the vertical position the centres on which it and the 
| travelling wheels respectively turn are in the same 


FIG. 1i—TRACTOR PLOUGH—RANSOMES, SIMS AND JEFFERIES 


tractors. The wheels are of wrought steel with half- 
round tires and are fitted with renewable dust-proof 
and oil-retaining bushes to ensure good lubrication. 
The depth regulating lever is arranged so that it can 
be conveniently used as a hand lever for raising the 
plough out of work when stationary, and a screw 
adjustment is provided for the depth regulation of the 
furrow wheel. The self-lifting arrangement is oper- 
ated from the land wheel and is positive in its action. 
It consists of a toothed rack which engages with a 
pinion fixed to the nave of the land wheel. When 
operated by means of a lever controlled by the driver 
from the seat of the tractor the forward motion causes 
the plough to climb gradually out of work, and it is 
securely held in that position until released. 

Anothe: improvement in this connection has been 
introduced by J. and H. McLaren, Limited, Leeds. 
It consists of a regulating gear for anti-balance ploughs 


transverse vertical plane and the two ends of the 
plough are in balance, so that very little power 
exercised by one man is required to swing the plough 
to the required position on the unploughed land. 
By means of a pull on the tail rope the application 
of its tractive force causes a movement of the centre 
on which the middle frame turns until the plough is 
brought into balance and is easily tipped. 

One of the simplest and most ingenious inventions 
at the Show was a new pumpshown on the stand of 
Fielding and Platt, Limited, Gloucester, and driven 
by one of that firm’s engines. This pump is the 
invention of Mr. E. Feuerheerd, Bath. By reference 
to the accompanying illustrations, with cover re- 
moved, it will be seen that the pump is of the pure 
rotary type and simple ir construction. In fact, 
there are only two moving parts, namely, an inner 
three-lobed disc, which is driven, and an outer ring, 





tipping the plough when the middle frame reaches | 
| versal’ type has the casting forming the base of the 


tion as that of Arthur Lyon and Wrench, Limited, 
Willesden Junction. This firm makes a speciality 
of small electric generating sets, of which a large 
number has been made for searchlight purposes during 
the war. The output of the smallest set shown is 
1 kilowatt. The set consists of a small petrol engine 
built by Brotherhoods, driving a dynamo direct, with 
switchboard, semi-automatic switch-gear, and accu- 
mulators, the whole being suitable for domestic pur- 
poses. The same firm exhibits the Lyon-Brotherhood 
power units, which comprise a semi-portable four- 
cycle internal combustion engine. This unit is made 
in two patterns and the arrangement is very neat, 


above the average. The ‘ Home” type is arranged 
with separate water and fuel tanks, and the “‘ Uni- 


| engine brought up to form a water tank and to carry 


| the fuel tank. This design is remarkably compact, 
| the machine being quite self-contained and capable 


‘of being mounted on a trolley. The outputs are 
3 to 5 horse-power and 6 to 8 horse-power at 1400 
revolutions per minute. These units are designed to 
provide a reliable self-contained power genorator for 


| driving all types of agricultural and other machinery 
| either by belt or by direct coupling. The units are 


designed under Ricardo’s patents. 

In the heavier branch of engineering, prominent 
amongst the exhibits were those of John Fowler and 
Co. (Leeds), Limited. This firm showed a steam 


| ploughing cable engine, anti-balance plough, and a 


double-crank compound road locomotive. This 
system of cultivation is well known to readers of THE 
ENGINEER, and there can be no room for doubt that 
tillage by this means, owing to the deeper loosening 
of the soil and the excellent preparation of the surface, 
gives protection against the injurious action of either 
drought or excessive rain. The land is not con- 


| solidated, but left open in the most favourable con- 


| whatever it may be, can.develop. 


| dition for effective aeration and drainage. 


In con- 
sequence of the speed at which the implements travel 
the land is well turned over and thoroughly pulverised : 
the result is that the roots, finding no obstgcles, 
spread freely and take nutrition, so that the plant, 
Another important 
advantage of cultivation by means of cable imple- 
ments is the destruction of weeds. Agriculturists 
know that the removal of weeds means increased 


| space and nutrition for the plant roots and conse- 


quent larger yield of crop. The plough is fitted with 
Fowler’s automatic anti-balance gear. The advan- 
tage of this gear is that increased weight is put on the 
end of the plough in work, whilst retaining all the 
advantages of the balanced plough during the opera- 
tion of reversing at the headlands. The speed of the 
plough can thus be increased and a larger acreage 
ploughed. The construction is such that the amount 
of anti-balance movement can be regulated, or the anti- 
balance gear can be put out of operation if necessary, 
and the plough worked as a balance plough. When 
desired, attachments can be fitted for pulling a land 
presser, harrow, or roller behind the plough, so that 
either pressing, harrowing, or rolling can be done at 
the same time as the ploughing. An ample range of 














such as are used in the steam and cable system. The 
object of the invention is to get over the difficulty of 
tipping the anti-balance plough at the end of the 
furrow and throwing it over on to new land. In 
soft ground when the plough middle is lying over in 
the wrong direction the plough is thrown out of 
balance and requires considerable effort to tip and 
swing it on to new ground. The implement hangs 
on the axle arms or trunnions on which the plough 
is balanced. So long as these arms coincide with the 
horizontal centres of gravity the plough is in equi- 
poise. But the axles are carried by a swing middle 
piece which operates as an inverted pendulum. On 
a perfectly flat surface with the arti-balance pinions 
in the centre the pendulum would hang vertically 
and the plough would be in balance. When, however, 





* No, I. appeared June 27th. 


FIG. 12—ROTARY PUMP—FIELDING AND PLATT, LIMITED 


with which the projections on the inner disc mesh. 
Both are contained in a casing provided with a 
cover and revolve together. The inlet and outlet 
ports in the pump shown are in the cover, but they 
may equally well be in the pump casing. The cycle 
of relative movement of the lobed disc and ring 
will be followed from the illustrations. It will be 


moving parts is very slight. These parts, although 
revolving together, are excentric to each other, and 
in revolving draw in the liquid at one side and deliver 
it on the other side. 
no valves are needed, and the inventor claims that 
the mechanism is equally applicable to meters, air 
compressors, motors, &c. It would, however, seem 
that as a pump for clean oil and liquids the invention 
will find its widest field. 





Few stands at the Show attracted as much atten- 


seen that the amount of friction between the two | 


The construction is such that | 


adjustment is provided for setting the plough,and the 
various details are designed so that any wearing part 
can be readily renewed. The compound road loco- 
motive has a boiler constructed for a working pressure 
of 180lb. per square inch. In emergencies high- 
pressure steam can be admitted into the low-pressure 
steam chest by means of a starting valve—which 
closes automatically—-the engine thus giving off its 
maximum power. The driving cranks are set at 
right angles, and a uniform speed of rotation is 
obtained. The engine can be readily started and 
reversed, and when hauling the load is steadily taken 
up. An improved third-speed road gear is fitted, 
with safety clutch gear. The engine is mounted on 
spring gear, wherein the revolving mechanism has 
only one loose part enclosed in a dustproof oil bath. 
There are no slippers to wear, bolts, pins or nuts to 
get loose, and the gear takes care of itself so long as 
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the bath is kept properly charged with oil. Wear 
and tear is reduced to a minimum owing to large 
sliding areas continually working in oil. The pitch 
circles of the driving gear never vary, eliminating 
sliding friction or wearing action on the teeth through 
the movement of the engine on its springs. The draw- 
bar pull does not pass through the springs, the engine 
being as free to ride when pulling a load es when 
running light. 

Other exhibitors of steam road locomotives and 
tractors were:— Aveling and Porter, Limited, 
Rochester; Richard Garrett and Sons, Limited, 
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Leiston ; Clayton and Shuttleworth, Limited, Lin- 
coln ; Ransomes, Sims and Jefferies, Limited, Ipswich; 
Ruston and Hornsby, Limited, Lincoln; Mann’s 
Patent Steam Cart and Wagon Company, Limited, 
Leeds; W. Tasker and Sons, Limited, Andover ; 
Charles Burrell and Sons, Limited, Thetford ; William 
Foster and Co.,. Limited, Lincoln ; Marshall, Sons and 
Co., Limited, Gainsborough; Wallis and Steevens, 
Limited, Basingstoke ; J. and H. McLaren, Leeds ; 
and Robey and Co., Limited, Lincoln. The com- 
pound tractor shown by William Foster and Co., 
Limited, has a special arrangement of outside spring 
mounting, of which an illustration is given in Fig. 13. 











The centre of attraction on Robey and Co.’s stand 
was the chassis of a new 5-ton steam wagon, which 
made its first public appearance at this show. The 
wagon is of the overtype pattern, é.e., a compound 
engine is mounted on top of a locomotive type boiler. 
The engine is of the compound horizontal type with 
side-by-side cylinders. The accessibility of all its 
working parts is ensured by the design adopted. 
The cylinders are 4in. diameter and 7}in. diameter 
by Tin. stroke, steam jacketed, and have piston 
valves. The crank shaft is made solid with its balance 
weights and excentries in one piece, and Stephenson 





to withstand the working stresses, being much deeper 
and stronger at the middle than at the ends. The 
steering gear, too, is an improvement on the old- 
fashioned chain type. It is of the worm and quadrant 
type with a spring to absorb shocks. The hind axle 
is of extra strength and so gesigned that the hind 
wheels can be quickly and easily removed. The axle 
bearings are of best cast steel bushed with phosphor 
bronze and are provided with oil bath lubrication. 
The hind and front wheels are of pressed steel. The 
front axle is provided with a strong laminated 
spring suspension. Internal brakes actuated by 























Swain Sc. 


MOUNTING FOR STEAM TRACTOR—WILLIAM FOSTER AND CO.. LIMITED 


link motion reversing gear is arranged to ensure the 
utmost economy in the use of steam. The crank 
shaft bearings are fully adjustable. The transmission 


gearing has machine-cut teeth. The sliding gear is | 


moved on the splined end of the crank shaft, the 
operation of changing speed being effected by the use 
of one handle, and the engagement of both change- 
speed gears at the same time is impossible. The 
boiler is of the locomotive type with round fire-box, 
no stays, large heating surface and grate area, and 
constructed of the best mild steel plates. It is 
designed for a working pressure of 200 lb. per square 
inch and is tested up to 4001b. The feed pump is 
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FIG. 14—COMPOUND STEAM WAGON—ROBEY AND CO., LIMITED 


The arrangement of springs permits of a low centre 
of gravity of the engine. .The mechanism is very 
simple and ties together the rear axle and the second 
motion shaft so as to give a constant depth of engage- 
ment of the teeth on the shafts for driving purposes. 
It consists of a connecting-rod and lever arrangement 
which, while keeping the large gear wheel in accurate 
mesh with the road wheel gear, enables the former to 
move to a limited extent radially round a fixed centre 
adjacent to the crank shaft of the engine on which is 
secured the driving pinion. No part of the weight of 
the vehicle is taken on any steam space. 





arranged so that it may be worked whilst the wagon 
is standing. It is driven at a reduced speed by gearing, 
and the accessibility of all parts is a leading feature. 
The pump delivers its water through a feed-water 
heater. An injector is also fitted as a duplicate feed. 
The water tank has a capacity sufficient for a journey 
of 20-25 miles and is supported rigidly from the frame- 
work. The fuel bunker is situated behind and under 
the driver’s seat. A steam water lifter, Ramsbottom 
safety valves, reflex water gauge, blow-off cock, and 
feed check valve are provided. The main frame 
of the chassis is of pressed steel and special design 


a foot pedal are fitted to “each hind wheel. Two 
speeds are provided for,and the transmission from 
the engine to the rear axle is by means of a roller chain. 
Rubber tires are fitted to the wheels so as to permit ox 
the maximum legal speed of eight miles an hour. 
This speed is in practice frequently exceeded under 
favourable conditions. The following are the !eading 
dimensions of the wagon which is illustrated by 


Fig. 14 :— 
Reeieis Gr OD 66 655 se ae) da oe, 
IO GUE Sin. 5: ek | Se, sale? vans 
SEO OUP Re 6c kc lk ee ce Se ee 
Height totop of body .. .. .. .. 5ft. 10in. 
Length of body inside .. .. .. .. 12ft. 
Width of body inside senda on 4a) a 
Depth of body inside Sah bate! Vee: > 5 eee 
Wheel-base ae 3 12ft. llin. 


Rear wheel gauge, centre to centre of tires 5ft. 9in. 


Back tires (twin), external diameter 3ft. 54in. 
Back tires (twin), width .. .. .. .. 6#in. 

Front tires, external diameter... .. .. 2ft. 10in. 
Front tires, width .. .. .. .. «+. 6jin. 

Tank capacity .. esi) de: ««-,««,, 060 gallons 
Bunker capacity or eg eee, 
Cylinders, diameter .. Terre. SS se. ® 
Stroke .. Tin. 


Crank shaft journals, diameter 2}in. and 2jin. 


Driving axle, diameter SS pel aes, Se ee 
Working pressure per square inch .. .. 2001b. 

Test pressure per square inch s+ oe) SOOM. 
Diameter of boiler tubes .. .. .. «. Ijin. 
Length of boilertubes .. .. .. .. 3Sft. 6jin. 
Number of boiler tubes ry space? ae 


78.14 square feet 
3.14 square feet 
4 and 8 miles 


Heating surface 

POEs Jee Sec 48. 

Road speeds per hour Pe a ice ote 

A list of the firms which exhibited engines of #e 
highest class for agricultural work includes the nsmes 
of Clayton and Shuttleworth, Limited, which makes 
a speciality of the so-called semi-Diesel engines ; 
the National Gas Engine Company, Limited, Ashton- 
under-Lyne ; Keighley Gas and Oil Engine Company, 


| Limited ; Walsh and Clark, Limited, Guiseley ; the 





Hamworthy Engineering Co., Limited, Poole, Dorset ; 
Fielding and Platt, Limited, Gloucester ; Petters, 
Limited, Queen Victoria-street, London; Crossley 
Brothers, Limited, Manchester ; Ruston and Hornsby, 
Limited, Lincoln; Blackstone and Co., Limited, 
Stamford; Arthur Lyon and Wrench, Limited, 
Willesden Junction; Corbett, Williams and Sons, 
Rhuddlan, Flintshire ; R. A. Lister and Co., Dursley, 
Gloucester ; and Robey and Co., Limited, Lincoln. 
Amongst oil engine tractors, mention should be made 
of two at least which have not hitherto been shown. 
The first is the Austin tractor, in which the best 
features of American and British practice-have been 
combined very successfully. In this tractor, a 25 
horse-power four-cylinder engine of very compact 
design is carried on a trunk chassis, the whole being 
suspended at three points, so as to allow the front 
wheels to adapt themselves to uneven ground. The 
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weight of the machine is only 26 ewt., the wheel-base 
5ft. 8in., and the track of the wheels 4ft. and 4ft. 3in. 
respectively. The length of the machine is 9ft. 2in., 
and it can be turned in 22ft. There are two forward 
speeds and a reverse, and the gear wheels are of 
forged steel case-hardened and running in oil, the 
shafts running in roller bearings. The vaporiser is 
exhaust heated, and the fuel is fed to it by gravity. 
The motor is started up on petrol, for which a small 
subsidiary tank is provided on the fuel tank. Ignition 
is by means of high-tension magneto, while lubrica- 
tion is effected by a gear pump, which feeds the main 
bearings and big-ends through the hollow crank 
shaft. The clutch consists of a steel cone engaging 
with detachable Ferodo segments. The first motion 
is by bevel gearing ; the change-speed gears and final 
drives by spur gearing. All gears are of forged steel, 
case-hardened and run in oil, and will therefore be 
found to stand exceptionally heavy working stresses. 
Steering is of the worm and sector type, the gearing 
being enclosed in the main casing. The draw-bar 
pull on low gear is given as being 3000lb. When 
fitted with rubber pads on the rear wheels the tractor 
will haul 4 tons on a gradient of 1 in 10 at a speed of 
five miles an hour. 
Another tractor new to the Show is that exhibited 
by Alldays and Onions, Limited, Birmingham. The 
machine is made in two designs, one being more power- 
ful than the other. The 20-25 horse-power machine 
is In many respects similar to the original model 
supplied during the war period, but has been re- 
designed with a view to providing a still more com- 
pact and accessible machine. The large water ballast 
tank is now dispensed with, and the driyer’s seat 
and controls are brought forward between the rear 
wheels in the position previously occupied by the 
tank. This allows of shorter controls being employed, 
and the arrangement of the change-speed mechanism 
being improved and rendered easier of manipulation. 
A very useful additional fitting readily accessible 
to the driver is a two-way fuel cock for switching over 
from petrol to paraffin whilst the machine is in motion. 
An improved type of vaporiser is also provided. The 
tractor is now offered with either 4ft. 6in. or 5ft. 
rear road wheels, and can also be fitted with rubber 
stud tires, at an extra charge, for road use. The 
other features for which this tractor is distinguished, 
namely, the spring suspension with locking action 
for putting this out of use when on the land, combina- 
tion of the Ackerman and barrel type of steering, 
belt pulley for driving threshers or other machinery, 
large and effective brakes, and the winding drum with 
50 yards of steel cable are all retained and improved 
in detail. The engine dimensions of the 20 horse- 
power model are 100 mm. by 130 mm., and the other 
principal dimensions are: wheel-base 7ft. 6in., width 
over all 6ft. 6in., length 12ft., turning circle 25ft. 
The machine is provided with three forward speeds 
of 13, 23 and 5 miles per hour, while the weight has 
been reduced to about 57 ewt. The second machine 
differs chiefly in the greater horse-power, the general 
design and special features being practically identical 
with the Mark I. model, the engine dimensions being 
110 mm. by 165 mm., developing 30 horse-power at 
750 revolutions per minute. ‘The cylinders are a 
monobloe casting, with the top half of the crank case 
combined. The valves are of the overhead type, and 
the lubrication is on the constant level splash trough 
system. 

In the tractor section Martin’s Cultivator Company, 
Limited, Stamford, exhibit a self-contained motor 
plough of the caterpillar type. The Omnitractor 
Syndicate, Limited, Great St. Helens, London, showed 
a more powerful machine of 35 brake horse-power, 
three-point suspension, and capable of ploughing four 
furrows. This machine is fitted with a patented safety 
starting gear by means of which any danger to the 
man from backfiring is obviated. The Saunderson 
Tractor Company, Limited, Bedford, was represented 
by the 23-25 brake horse-power machine, which has 
proved itself sound in construction and well up to its 
work. In addition to the above, American designs 
were well represented. 

in connection with the oil engine exhibits we 
should not omit to refer to the 5 horse-power oil engine 
A the two-stroke type shown by the Hamworthy 
“engineering Company, Limited, Poole, Dorset. This 
engike embraces two new features which might easily 
escape attention by the casual observer. One is a 
new form of gas-tight bearing, the patent of Mr. S. Z. 
Hall, in which a packing ring is arranged to fit closely 
to the crank shaft and also to a transverse surface 
in # slot or on the end of the bearing without being 
rigidly secured to either. In one form the invention 
consists of a one-piece bush lined with white metal. 
About the centre of the bush a deep annular recess 
is formed. In this recess a ring is fitted in such a 
manner that it bears gas-tight against the exposed 
edges of the white metal lining. The ring is a tight 
fit upon the shaft. To permit of its being put into 
position the bush is cut away locally. Since the ring 
does not quite fill the recess an annular chamber is 
left for the reception of oil. The other new feature 
of this engine is the governor. It is of the shaft 
type and regulates the stroke of the plunger of the 
fuel pumps and thus the amount of fuel, in accord- 
ance with the load on the engine. The device con- 
sists of an excentric which can slide in such a manner 
as to change its excentricity, the motion being effected 


screws or roofing nails using compressed asbestos 
or lead washers under the head. Washers should 
always be used on the outside, the holes being tight 
at the neck of the fastener. 
is done through the ridge of the tile, not in the valley, 
to prevent drainage water percolating through. 


very comprehensive collection of exhibits was 
arranged, showing how concrete can be utilised for 
the building of silos, tanks, cow stalls, cattle pens, 
gate posts, pipes, pit props, &c. 
section of a cottage built of concrete blocks showing 
cavity walls, concrete window and door frames and 
stairs. On this stand Winget Limited, Warwick, 
showed 
machine. 
is capable of producing sufficient concrete blocks 
and slabs in three and a-half days to build a two- 
storey cottage covering an area of 400 square feet 
and with a saving of one-third to one-half the cost of 
labour in building with the ordinary bricks. This 
machine has been on the market for a considerable 
time and has therefore more than justified its exist- 
ence. It ought to prove a veritable boon at the pre- 
sent time with the need for thousazids of dwellings 
so urgent. 


extensive display of machinery for weighing almost 


cause the partial rotation of a ring, the ring in turn 
imparting motion to the excentric through the medium 
of a pin. 

Flour milling machinery did not bulk largely in 
the implement section this year. Thomas Robinson 
and Son, Limited, Rochdale, had several of their 
better-known machines on view, and some of them 
were shown in motion, including an improved design 
of plansifter. The auto-balance crankless plansifter 
eliminates vibration entirely, the oscillation being 
effected by means of rotating balance weights which 
control the movement of the sieves. In this apparatus 
the number of wearing parts is reduced to a minimum 
and each sieve constitutes one complete unit, which is 
easily removable. An automatic brush is provided 
under each sieve and is guided by a slot in the centre. 
Its action is positive and the meshes of the sieve are 
kept quite open and free under all conditions. The 
throw of the machine can be varied to suit any kind 
of stock. This firm also exhibits a double diagonal 
roller mill, a cyclo-pneumatic wheat separator, and a 
cyclo-pneumatic dust collector. The other exhibitors 
of flour milling machinery were E. R. and F. Turner, 
Limited, Ipswich. Their flour milling machinery com- 
prised the following :—-A reduction roller mill with 
two pairs of 40in. by 10in. smooth rolls of the diagonal 
pattern fitted with ail the latest improvements, 
including a double roller feed. There was a centri- 
fugal dressing machine with a reel three sheets long 
by 30in. diameter in a wooden frame with doors, 
worm conveyor and ring oiling bearings. Finally, 
this plant included a plansifter as supplied for scalping 
the break stock, sifting out the flour, and making 
the necessary separations and classifications for a 
modern flour mill. ‘ This firm also made a feature of 
grinding and crushing mills for all kinds of corn. 
A new development in wire ropes was shown on 
the stand of George Cradock and Co., Limited, of 
Wakefield. This rope is of the locked coil type, in 
which deterioration caused by internal corrosion is 
avoided by a process in which each separate wire is 
protected by a metallic covering. It is claimed that 
it not only prevents corrosion, but also ensures 
accuracy of section and perfect locking. The rope 
is particularly applicable to winding shafts of mines 
where there is a risk of damage due to bad water, 
steam or vapour. 
In view of the urgent necessity for cheaper and more 
speedy methods of building construction special 
importance was attached to the exhibits of modern 
building materials, and in this connection two stands 
were very prominent. We refer to those of Turner 
Brothers Asbestos Company, Limited, Rochdale, and 
the Concrete Utilities Bureau, Lloyd’s-avenue, 
London, E.C.3. The object of Turner Brothers’ 
stand was to demonstrate the practical application of 
asbestos cement building materials to farm and estate 
work. New processes of manufacture have brought 
about a great improvement in the product, which 
is now made into tiles and sheeting. The corrugated 
sheeting differs from much corrugated iron in formation 
inasmuch as there is a flat surface between the centres 
of the corrugations, which are l3in. apart. These 
tiles and sheets are sufficiently elastic to allow for 
vibration, expansion and contraction of the surround- 
ing parts and pressure due to atmospheric and general 
climatic conditions without cracking or breaking. 
On account of the light weight of this covering the 
structure may be of much lighter construction than 
that designed to carry heavier materials, such as 
natural slates or ordinary tiles. This, of course, 
results in a very considerable saving. The tiles can 
be cut to fit round dormer windows, chimneys, 
ventilators, &c., without fear of breakage, and these 
openings may be flashed in the usual manner. Both 
the tiles and sheets are designed to lay with one 
corrugation side lap, and they are applied in a similar 
manner to corrugated iron. On steel structures they 
are fixed directly to the purlins and rails, and fastened 
by means of either hook bolts or straps. On timber 
framings they may be fixed with galvanised driving 


The nailing or bolting 


On the stand of the Concrete Utilities Bureau a 
There was also a 


its well-known concrete block making 
The makers claim that this simple machine 


W. and-T. Avery, Limited, Birmingham, had an 





by two weighted and spring-controlled arms, which 


everything from railway trucks and cattle to sweets, 


but engineers would be chiefly interested in the group 
of testing machines, which included an electrically 
operated tensile testing machine, an Izod impact, 
tester, 2 Brinell hardness tester of the lever type, and 
a concrete testing machine. All these machines are 
familiar to readers of THE ENGINEER, and we need 
not describe them in detail. Mechanical hammers of 
various types were shown by the firm of Blacker, 
Ltd., Stalybridge. 'The exhibits included a belt-driven 
striking machine for all kinds of general smiths’ 
work up to 3in. square without the assistance of a 
striker, and a belt-driven Oliver specially adaptable 
to the manufacture of small spindle forgings, tube 
sockets, bolts and nuts. 

It required a wide stretch of the imagination to 
visualise the connection of some of the exhibits with 
agriculture. As an instance we would refer to the 
Uskside Engineering Company’s stand, on which 
were to be seen such objects as heavy steel forgings 
for propeller shafts and rudders, electric haulage 
gear for mines, and steam hauling engines. The 
exhibits were perhaps the more interesting because 
they were so totally unexpected and, being shown in 
a colliery district, they proved a great attraction to 
large numbers of persons interested in mining. 








A Circle Dividing Machine. 





Tre following description of the processes adopted in 
graduating the master circle of a machine for engraving 
theodolite circles is taken from the “* Proceedings ”’ of the 
Junior Institution of Engineers, and concerns one of the 
most important items in the equipment of the shops of 
E. R. Watts and Son, Camberwell-road, London. 

The dividing “ engine,” specially designed and con- 
structed by the proprietors, was housed in a special apart- 
ment, and is claimed to be the most perfect instrument of 
its type at present in existence. As at present arranged, 
an ordinary theodolite circle can, in about seventy minutes 
of time, be graduated by it to read by vernier to twenty 
seconds of arc, the actual divisions being separated from 
one another by twenty minutes of arc. it would be 
practical with the machine as it stands to cut any circle of 
54in. or less diameter with divisions as close as one minute 
apart. The circle to be graduated is exactly centred 
and clamped upon a horizontal revolving disc. This disc, 
or revolving table, has automatically to be rotated through 
successive small equal increments of arc. At the com- 
pletion of each such increment the rotation ceases and 
automatically a small engraving chisel at this instant of 
rest moves forward across the silver surface. of the ring 
at the point, scratches a mark there and then recedes. 
There are various devices for getting the machine to the 
required width of graduation, and there is also an automatic 
arrangement for stopping the machine when the last 
scratch has been cut. The, main frame, in which the 
revolving table moves, is of cast iron ; the revolving table 
and its spindle are of phosphor bronze and weigh about 
5ecwt. The whole engine weighs about two tons. The 
accurate fittings of the spindle into the oil-hardened steel 
collars is the only part of the work not carried out by 
Messrs. Watts themselves. It was accomplished by Sir W. G. 
Armstrong, Whitworth and Co., Lim .ed, and so truly did 
they set it that, when evenly lubricated, the revolving table 
was found to reverse accurately 180 deg. to within 0. 15 sec. 

of arc. After the main frame and revolving table were 
fitted the machine was securely bolted down on to an inde- 
pendent foundation. A light cut was then taken off the 
top face, edge and centre recess of the revolving table in 
situ. Three rings of solid silver were then inlaid on the 
top face near its outer edge to receive the original gradua- 
tions, which are the control divisions for all the work and 
determine the success or failure of the machine. The 

original graduations were-tested by means of seven micro- 

meters and were re-cut from tables of errors many times, 

until the maximum error of any one division did not 

exceed 0.6 0fasecond. There were 4320 of these divisions, 

and the work of adjusting them occupied five months. 

From these graduations the teeth on the edge of the 

revolving table, which engage the endless screw of the 

rotating gear, were cut one by one. To avoid undue stress 

of the metal and to maintain the keen edge of the “ V ” 

cutter several cuts were taken, and the accuracy was 

checked by taking the mean of seven micrometer readings 

before any one of the teeth were cut. It may be taken, 

therefore, that the errors in the teeth are negligible. The 


process of cutting these teeth occupied five weeks. The 
edge of the cutter, whilst cutting the metal, was well 
washed with turpentine. Care had to be taken to keep 
the temperature constant and uniform throughout the 
specially constructed room. Possibly, if invar metal had 
been better known when this engine was designed some 
trouble on account of thermal changes might have been 
avoided. When the machine is set to calibrate the finest 
division. possible it is not stopped until the job is completed, 
nor is the room in which it works ente! i 
observed through an aperture in the wall. 


» progress being 








On the instructions of the Home Secretary, Sir Arthur 


Whinney has investigated the accounts of the London 
General Omnibus Company to see if the increases in fares 
have been justified. He finds that the expenses per mile 
during the six years 1913-1918 were as follows :—7.1d., 
7.44d., 8.58d., 9.26d., 11.58d., and 14.05d. respectively, 
and his conclusion, in a report published on the 20th 
ult., is that the increase in fares was fully justified by 
the increased working costs. There is, however, the 
question as to the amounts, varying from £265,000 to 
£285,000 annually, put to reserve and totalling at the 
end of 1918 to £1,904,868. On this point ‘ the conclusion 
remains that the reserves made in the past are not more 
than what is necessary to meet the company’s require- 
ments.” It is added that the further raising of fares in 








1919 will not completely cover the additional working 
costs. 
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Railway Matters. 





A FIVE-MINUTE mid-day service is now provided by the 
Metropolitan Railway between Baker-street and Willesden 
Green, and many trains hitherto terminating at Neasden 
now run to Harrow. 

THE engine sheds of the North British Railway Company 
at Cowlairs, Glasgow, caught fire on Saturday last, and 
of 44 locomotives in the shed only 28 could be withdrawn. 
The damage is estimated at £100,000. 

THE announcement. is made that Mr Raymond 
Carpmael, M. Inst, C.E., has returned to Shrewsbury, 
where he was chief assistant from 1909 to 1916, to succeed 
Mr. Sikes as divisional engineer on the Great Western 
Railway. 

THE running tunnel of the Post Office (London) Railway 
has been completed, but until further progress has been 
made with the remainder of the work, including the elec- 
trical plant, it cannot be said when the railway will be 
opened for traffic. 

Tut Director-General of the United States Railroad 
Administration has issued an appeal to all railway servants 
to economise in the use of fuel, materials, and stores, as 
the transport of such things cost the Administration 
12,000,000 dols. a month during the first four months of 
this year. 

AL the omnibuses, trams, and trains owned by the 
London Electric Railways Company and its allied com- 
panies were beflagged on Monday last to commemorate 
the return of the employees who joined the colours. Of 
the total of 15,979 who joined just over 9000 have been 
demobilised. 

THE receipts of the Railway Benevolent Institution last 
year were £115,500; which was a record. This sum 
included £31,452, the result of the ‘* flag day ”’ collection 
made last year in honour of the then President, the Prince 
of Wales. Independently of this day, the receipts would 
have been higher than in 1917-18, which was itself a record 
year. ; . 

In a written answer given last week Mr. Bridgeman, 
the Parliamentary Secretary to the Board of Trade, said 
that he had no reason to believe that the railway com- 
panies were not doing their best to give effect to the adop- 
tion of the principle of an eight-hour day, but regard 
must be had to the difficulties at present in the way of 
giving full force to that principle. 

Tue directors of the North-Eastern Railway Company 
have appointed Mr. R. L. Wedgwood to be deputy manager 
in place of Sir Eric Geddes, Minister-designate of Ways 
and Communications. Mr. Wedgwood was a major in the 
railway transport department of the B.E.F., then an 
assistant director in the Ministry of Munitions, and after- 
wards as Director of Docks in France. 

Tue President of the Board of Trade was asked on the 
24th ult.°as to the estimated revenue from goods and 
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passenger traffic for the year ending March 31st, 1920, to | 


which Mr. Bridgeman replied that the President was 
communicating with the Railway Executive Committee 
to see if it were possible to frame a satisfactory estimate, 
but he was not very sanguine that any useful result would 
be obtained. 

THE question of converting from steam to electrical 
operation the railways of Jamaica is under serious con- 
sideration. It is proposed that hydro-electric plants be 
provided and use be made of the waste water power. A 
statement recently submitted to the Legislative Council 
stated that the Crown Agents to the Colonies had been 
asked to obtain information about motor tractors, loco- 
motive tractors, and gyroscopic railways with a view to 
their introduction into Jamaica for the transport of 
market produee. 

MENTION was made in this column of our issue of June 
27th that 1,215,552 passengers were carried on the under- 
ground lines of London on Whit Monday. The size of 
the task presented may be judged by the following figures 
as to the record of the railways of New York, where there 
is a greater mileage and greater facilities exist. On March 
24th 1,824,735 passengers were carried on the subways 
of Manhattan Borough, and 1,332,607 passengers on the 
elevated lines of the same borough, making a total of 
3,157,342. On March 25th the corresponding figures were 
1,753,772, 1,122,894, and 2,876,666. The latter figure is 
in excess of any previous record up to the day before. 

Tue Board of Trade returns show the value of the 
railway material exported during the first five months of 
the present year to be as follows ; the corresponding figures 
for 1918 are added in brackets :—-Locomotives, £365,496 
(£691,813) ; rails, £601,876 (£263,719) ; carriages, £129,806 
(£382,180); wagons, £389,271 (£128,545); wheels and 
axles, £162,162 (£173,518); tires and axles, £372,249 
(£247,279) ; chairs and metal sleepers, £87,033 (£26,604) ; 
miscellaneous permanent way, £318,046 (£269,389) ; total 
permanent way, £1,026,142 (£565,727). The weight of 
rails exported was 36,884 tons (13,875 tons), and of the 
chairs and metal sleepers 5254 tons (1832 tons). The 
increase in rails, chairs, &c., occurred during May, when 
22,888 tons of rails and 3243 tons of chairs and sleepers 
were exported, as compared with 1512 tons and 334 tons 
respectively in May, 1918. Of the rails India had in May 
to the value of £158,583, the Straits Settlements £22,155, 
and New Zealand £51,951. 

In this column a@ couple of years or so ago several 
references were made to the administration of the Leiter- 
kenny and Burtonport Railway—a Government railway 
worked by the Londonderry and Lough Swilly Company. 
An Order of the Irish Privy Council, dated July 4th, 1917, 
appointed Mr. Henry Hunt as manager under the super- 
vision of Mr. Joseph Tatlow, a“director of the Midland 
Great Western. The Lough Swilly Company was also to 
set aside £10,000 to be spent in putting the line in order. 
The two years for which the Order was made having 
expired, it has been renewed for a further two years, or 

‘until such time as the Irish Board of Works certifies that 
the line is in good and satisfactory condition. Mr. Tatlow 
reported that great improvements had taken place, that 
reasonable punctuality was the rule, and great credit was 
due to Mr. Hunt for what, in circumstances of much 
difficulty, he had succeeded in accomplishing. There 
being no opposition, the Order was made. 





Notes and Memoranda. | 


THE value of the agricultural implements imported into 
India during last year was £92,000. 


AccorDING to Mr. R. Fleming, of-the American Bridge 
Company, New York, the birthplace of the “ skyscraper ” 
was Edinburgh, where, as long ago as 1698, regulations 
had to be made to limit the height of buildings. 


A census of the European population of the Union of 
outh Africa was taken on May Sth, 1918. Final returns 
are not yet complete, but provisionally the following totals 
are given :—-Cape, 620,044; Natal, 122,008; Transvaal, 
500,632 ; Orange Free State, 182,722. 

THE lumber production of the United States in 1918, 
according to tables recently published by the Forest 
Service, represented a total of 32,760,000,000ft. The 
production for 1917 was 36,000,000,000ft. The decrease 
was most marked in the southern and eastern States. 


OnE of the United States airships blew up near Balti- 
more on July Ist. She had just been anchored, , and, 
according to the commander, the heat of the sun caused 
such a rapid expansion of the gas in the envelope that it 
burst. ‘Lhe gas caught fire, and the resulting explosion 
caused considerable damage. 

ACCORDING to the HKevue générale de Il’ Electricité the 
surfaces of two pieces of aluminium,if they are to besoldered 
together, should be rubbed down with emery paper with a 
small quantity of vaseline. The flux may be made up as 
follows, according to a prescription given by the Soldering 
Association :—-Lithium chloride, 15 per cent.; potassium 
chloride, 45 per cent.; sodium chloride, 30 per cent.; 
potassium fluoride, 7 per cent., bisulphate of soda, 3 per 
cent. The joint should be carefully brushed and washed 
in hot water to remove all traces of the flux. 


A RECENT issue of the Engineering News Record described 
a novel moving job at Portland, Ore. A gas container 
70ft. in diameter and 75ft. high, weighing 300 tons, was 
moved a distance of three miles. First, it was raised 15ft. 
and loaded on rollers. Then it was moved four blocks 
through the city streets and lowered 28ft. to a dock, 
whence it was moved upon a pair of barges. The barges 
were towed three miles to a shipbuilding plant, where the 
tank was unloaded and raised 26ft., moved across newly 
filled ground for a distance of 2000ft., crossing a railway 
line, and placed on its new foundation. It took 71 days 
to complete the work. 

At a recent meeting of motorists at York, Captain 
Montgomery, of the Jomnt Fuels Committee of the Koyal 
Automobile Club, the Automobile Association, and the 
Motor Union, said that our total consumption of motor 
spirit was somewhere about 200 million gallons per annum. 


Miscellanea. 





THE proposed suspension bridge across the North River 
at Philadelphia would require a gpan of 3400ft. 


Tue State of Gwalior, India, is contemplating a yreat 
system of inland waterways for connecting up that district 
with Calcutta. 

THE new wharves which it is proposed to build at 
Ellesmere Port, Cheshire, will enable ocean-goiny steamers 
to come right alongside. 


THE announcement is made that Lord Weir of Kastwood 
will open. the Shipping, Engineering and Machinery 
Exhibition at Olympia on September 25th. The exhibition 
will reman open for three weeks. 


A Scorrisn Spitzbergen syndicate has been floated to 
exploit the Spitzbergen coal deposits. For prospecting 
coal mining this syndicate applied for miners to the Bridge- 
ness Company, Bo’ness, and thirteen men have volunteered. 
They will proceed to Spitzbergen largely as a sporting 
venture and for the sake of the experience. 

On July Ist all the powers and duties of the Local 
Government Board passed to the Ministry of Health, the 
question of the transfer to other Government Departments 
of any existing powers or duties not relating to matters 
affecting or incidental to the health of the people being 
reserved for consideration and decision at an early date. 


At the Council meeting last month Mr. Burnard Geen, 
senior vice-president of the Society of Engineers, showed 
his interest in the new scheme for the Association of Engi- 
neering Societies with the Society by offering to provide 
funds for the annual award of a premium of the value of 
five guineas for a period of four years. The Geen Premium 
will be open to competition among the members of engi- 
neering societies associated with the Society of Engineers 
under the new scheme. 

WE are informed that a new association is being formed 
by patent owners and manufacturers with the object of 
protecting their interests, and will probably be known as 
the Imperial Institute of Patentees (Inc.), licence from the 
Board of Trade having been applied for. A preliminary 
meeting will take in the Pillar Hall, Cannon-street 
Hotel, on Thursday, July 10th, at 2.30 p.m. Mr. Godfrey 
| Cheesman, the general secretary of the National Union of 
| Manufacturers (Inc.), has been asked to act as organising 
secretary to the new association. Temporary offices have 
been secured at 6, Holborn-viaduct, London, E.C. 4. 


Tue latest official figures of the sale of surplus. Govern- 
ment property show that during the week ended June 14th 
the following amounts were realised :—Mechanical trans- 
port, £189,547 ; textiles, leather, and equipment, £77,190 ; 
non-ferrous metals, £665,798 ; and chemicals and explo- 








but we had two potential native sources of supply— 
commercial alcohol aud benzole. Alcohol had not been 
found convenient for use in present-day internal combus- 
tion engines, but a mixture of 75 per cent. of alcohol and 
25 per cent. of benzole had worked admirably. Before the 
war, benzole was produced in very small quantities, 
amounting to about eighteen million gallons per annum, 
but the war had shown what that industry could develop 
into. ‘The eighteen million gallons of pre-war production 
had increased to forty-four million gallons per annum on 
Armistice Day. Yet this enormous iucrease in the output 
of benzole was a mere “ drop in the ocean ”’ in the possible 
production. If the natural resources were used properly 
the output could be made equal to every single gallon of 
petrol imported into this country. 

Some boilers for generating steam by means of heat 
produced electrically are described in the Schweizerische 
iilektrutechnische Zeitschrift, and are applicable to causes 
where coal is scarce but water power is cheap ; such, for 
instance, as in some wood pulp and paper factories of the 
far North... The heating 1s effected by the passage of 
electric currents through the water. For this purpose 
narrow tubes of insulating material are provided. These 
contain water, and are vertically arranged so as to com- 
municate with the interior of the boiler.at the upper and 
lower ends of the tubes. Current is sent through the 
water columns contained in the tubes, and, as the resist- 
ance is great, considerable voltages are required. Alter- 
nating current must be used, and, in the case of three- 
phase currents, the tubes are connected in groups of three. 
The strength of the current is regulated by moving the 
electrodes in the tubes. The efficiency of the boilers is 
95 per cent. and over, and | unit of electricity produces 
about 1.25 kilogramme of steam at 6 to 8 atmospheres. 
Up to the present electric steam boilers have been built in 
units up to a capacity of 1500 kilowatts, with voltages of 
supply up to 10,000 volts. 

THE chief results of the investigations carried out under 
the auspices of the Iron Ore Committee of the Conjoint 
Board of Scientific Societies on magnetic surveys at 
Irthlingborough and Melton Mowbray may be sum- 
marised as follows :—(1) It has been proved that the 
relatively small magnetic disturbances at Irthlingborough 
may be correlated with the presence there of the bed of 
Northampton iron ore. (2) The Melton Mowbray dis- 
turbances, however, cannot be attributed either to Jurassic 
ironstone or to any sedimentary deposits which may under- 
lie the area. Any deposits of the ordinary iron ores— 
ferrous carbonate or red or brown hematite—had they 
existed, must have lain so near the surface in order to 
produce the observed effects, that they could scarcely 
have escaped detection by ordinary geological examina- 
tion. These disturbances, on the other hand, appear to 
be connected with the tectonics of the deep-seated forma- 
tions. The more important features in the structure are 
flexures which have brought the older rocks near the sur- 
face, and faults which appear to be closely connected with 
the folding. The investigation has thus led to two 
important conclusions :—(1) With a suitable modification 
of the instruments the small magnetic disturbances caused 
by the Jurassic ironstones are capable of detection, and 
may be of use in determining the boundaries of concealed 


| sives, £102,920. At sales of mechanical transport 94 
| lorries and lorry chassis went for £54,415, and 375 motor 
| cycles realised £18,414. A large quantity of agricultural 

machinery was also disposed of at good prices, while rail- 
| way material has likewise been sold on advantageous 
| terms. It is noteworthy that for 25 tank wagons £1085 in 

advance of their original prices were obtained. There 
have also been other sales at good figures of locomotives 
of both standard and light gauge. 


| Tue general secretary of the Association of Engineering 

and Shipbuilding Draughtsmen informed us on June 23rd 
that a dispute between Kerr, Stuart and Co., Limited, of 
Stoke-on-Trent, and their technical -staff. had culminated 
in a strike in which the staff was supported by the Associa- 
tion. The dispute turns on questions of remuneration, 
but the staff lays special stress on the salaries being paid 
to returned soldiers, which, it is alleged, are very low. 
The firm claims that the salaries are reasonable, because 
they were agreed to by the men concerned before they 
were engaged. The A.E.S.D. states that many employers 
are attempting to induce demobilised soldiers to accept 
positions at salaries which are little in advance of pre-war 
rates, and do not take proper cognisance of the changed 
conditions. 

THE Mechanical Transport Department of the Ministry 
of Munitions, under the direction of Lieut.-Col. Holbrook. 
has just accomplisked a smart piece of work at Kempton 
Park, and it is now in a position to state that with the 
exception of a few cars which are under cover, and which 
can be removed at a few minutes’ notice, the grounds 
have been absolutely cleared of motor vehicles. When 
the park was taken over by the Ministry of Munitions on 
May 28th there were about 20,000 vehicles of different 
kinds lodged there. The work of clearance was at once 
taken in hand, and 120 men were at first engaged. That 
number had to be considerably increased in order to cope 
with the heavy task involved. It is estimated that from 
30 to 50 per cent. of the vehicles were untowable, and 
many of them had to be dug out and lifted up with cranes. 
Fortunately, the weather was very favourable, but, even 
taking that into account, the fact that as many as 600 
vehicles were got out in a day must be regarded as a good 
performance. 

Tue German Union of Technical Societies has recently 
presented to the National Assembly and to various 
university libraries, &c., a petition appealing for the pro- 
vision of a Central Technical Library which will be of real 
use to German technical men. At present there exists 
no library of the kind where the technical public may 
borrow a book to take away and . The existing 
technical college libraries are too restricted, and permission 
to borrow from other libraries is difficult to obtain. The 
suggestion is that the proposed library should be run 
entirely for the benefit of the technical world, readers being 
able to have books sent to them at a distance. Further- 
more, a proper reference department should be run in 
conjunction with the library, and if possible an information 
bureau and a‘photostat establishment where copies of 
important official documents, patents, &c., could be pre- 
pared at cost price. A sufficient number of copies of each 
publication, periodical, &c., should be provided for the 
needs of subscribers. As the cost of such an institution 





fields of these ores in areas not affected by larger dis- 
turbances due to other causes. (2) It promises to throw 
light upon the tectonics of the older rocks where overlain 
by more recent formations, and thus to afford assistance | 
in solving problems of great practical importance, such as | 
the determination of the limits of concealed coalfields. 


would: be many million marks, it is suggested that the 
German Patent-office Library should be reorganised and 
made the nucleus of the new establishment. This library 
already contains a million specifications and 200,000 


| volumes, all on technical subjects. 
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The End and the Beginning. 


THE great drama is ended; the last word of the 
tedious epilogue has been said, and the audience is 
streaming out of the house and reverting to its 
“lawful occasions.” It is the end and the beginning. 
The end of a war that has set in turbulence the whole 
world ; the beginning of a new era. Now that the 
hot passions of war are cooled and the personal 
bitterness abated we may look with something 
approaching philosophic calmness on the past and 
admit, perhaps, that after all man is not. wholly 
responsible for the making of wars. Just as the 
molecules in a fermenting liquor jostle and scramble, 
so men, mere molecules in the vastness of the universe, 
are set in turmoil by some “ Power outside them- 
selves,” and seemingly by their own will, but really 
under the pressure of an unenviable law, wrangle 
and fight for supremacy. We see in the great 
struggle that has just ended the seething of forces 
which step by step through half a century had been 
approaching a position of unstable equilibrium. For 
five years these unbalanced forces have been seeking 
a position of rest. They have at length found it ; 
equilibrium is re-established and the world is once 
more at peace. But let us not deceive ourselves. 
From the date of the signing of the Treaty, from the 
moment of the Armistice, nay, during the war itself, 
new growth proceeded, and growth tends to inequali- 
ties, and inequalities to disturbing forces, and dis- 
turbing forces to war. Man may, through the League 
of Nations, become in some measure the ruler of his 
own destinies. But the probability is that the great 
Law is inevitable, eternal, and that no act of men, 
debate they never so wisely, can avert for ever that 
readjustment of human molecules on our little globe, 
can prevent the calamity of war. 

But it is not with the future nor with the past that 
men would now concern themselves, but with the 
living present. They are engaged now in seeking a 
return to civil peace and the restoration of those 
industries upon which their welfare and contentment 
depend. They recognise that the thing most needful 
is the complete restoration of trade, for by trade 
alone, and by all that is signified by it, can we hope 
to make good the wastage and deficiencies of five 
years of war. To that end should we be guiding 
ourselves, to that end directing all our endeavours. 
There is no market in the world that is not crying out 
for the work of men’s hands, no market that the 
British Isles cannot in some part supply. There 
ought to be, and we believe there is, a greater need 
for our products than ever existed, and yet trade is 
not flourishing and the decrease of unemployment 
takes place with surprising slowness. We hear even 
of engineers discharging men and of some contemplat- 
ing the complete closing of their works. That such 
things can be at a time when for her own salvation 
the United Kingdom should be taking every advantage 
of the openings that present themselves seems well 
nigh incredible. Yet the cause is not far to seek. 
With amazing ineptness labour has seized upon the 
present moment to press forward claims that could 
not have been granted even at the summit of a trade 
boom without some dislocation, some loss. During 
the war, fearful that it would lose some of its cherished 
rights, it clamoured for redoubled assurances that 
nothing should be changed. Now that the war is 
over it is not content with the restoration of the 
status quo ante bellum, but demands concessions of a 
revolutionary character. It has driven wages up to 
an excessive level, it has reduced not only the hours 
of work, but the hourly rate of output ; it has asserted 
the right of unions to use their power for political 
purposes; it has fostered the nationalisation of coal 
mines and thrown trade after trade and service after 
service into disorder by strikes and threats of strikes. 
We say without one particle of hesitation that had 


labour taken a different course, had it followed the 
advice of its wisest instead of its rashest leaders, such 
a prosperity could now be ir sight as the country has 
never seen, and that reforms which it is now seeking 
by violent or unconstitutional methods would have 
been effected with rapidity in the natural processes 
of industrial development, which, say what labour 
leaders will, has ever been and will ever be the surest 
means of improving the condition of the artizan. 
The opposite policy—the policy which is guiding the 
more violent spirits in the labour world—is, we are 
convinced, rather the outcome of envy than of any 
sincere belief that the reforms sought will bring lasting 
benefit to the people of the country. Rather than 
tolerate that one man should become rich, even 
though the effect of his wealth were to improve the 
condition of their employment by the enlargement 
and reform of factories, the increase of trade and 
hence of occupation, and the building of better houses, 
they would obliterate his profits or parcel them out 
amongst themselves in small and ineffective units. 
They—we speak of violent leaders only, for we know, 
we thank heaven, many labour leaders that hold 
wiser views—are ignorant of or defiant of all economic 
laws. Pressing for ever increasing wages, they fail 
to see that the price of all the commodities they seek 
is thereby exalted; demanding new houses at 
uneconomic rents, they are too blind to see that the 
money drawn from rates and taxes to pay the differ- 
ence is so much the more taken from the industries 
that support them; reducing their rate of output, 
they deliberately shut their eyes to the fact that the 
rate of profit is too small to entice capital and the 
cost of the product too high to secure a market ; 
seeking for the nationalisation of mines and railways, 
they close their ears to the dictates of experience ; 
and finally, by the most arrogant of all actions, in 
deciding to defy Parliament and hold up the country 
by the general strike, they undermine the constitu- 
tion upon the stability of which the power and 
influence of their country depend. Not until the 
madness which can inspire actions such as these at 
a juncture like this has been replaced by saner counsels 
can we dare to hope that the industries of the country. 
will reap advantage from the great opportunities 
which lie open before them. It was said once, long 
before the war, that the first country to escape from 
industrial troubles would drive all others off the 
markets of the world. It may be said now with 
redoubled force that the nation which can first open 
the eyes of its industrials to the real economic position 
and can first induce them to recognise that the surest 
way of helping themselves is to help their own trade, 
will be the first to rise to that position of welfare and 
contentment that is within the grasp of all. 

We have spoken with some directness to labour, 
both because it grieves us to the heart to see the vast 
opportunities of the moment wasted in futile bicker- 
ings and because labour, petted, pampered, and feared 
during the war, has alienated the last of our sympa- 
thies by its late intolerable decision and must be 
shown its real position in the comity of the nation. 
It must learn that it is no more than, at most, an 
equal partner in the State. Put it at the highest 
figure and all that we can include in labour by num- 
bers alone does not represent one-half the population, 
probably not more than fifteen or sixteen millions out 
of forty-five or more. Measured by intellect the dis- 
parity is far greater. By organisation, by unification, 
this tyrannical minority has arrogated to itself power 
over the whole realm. That it will find that power 
wither in its hand if it drives matters to a real issue 
with the kingdom as a whole we are convinced. The 
common sense of Great Britain, whilst it leads the 
people to desire profoundly the amelioration of the 
meanest among them, will not brook for long that 
the welfare of all should be sacrificed to the ill-con- 
sidered, illogical, illegitimate desires of some. All 
might now flourish, all might now benefit by the wave 
of trade that is ready to sweep through the country. 
It is unbelievable that the nation will allow its pro- 
gress to be arrested by the suicidal demands of a 
minority of its population. 


Power Alcohol. 


ALCOHOL, produced by the distillation of vegetable 
growths, differs from all other liquid fuels in one very 
important respect. Mineral oil, coal, peat, lignite, 
and other natural fuels were, as far as we know, all 
** manufactured ” thousands, in some cases millions, 
of years ago by cosmical forces. They cannot be 
renewed by the will and action of man. Alcohol, on 
the other hand, is derived from a source which must 
remain inexhaustible as long as the earth sustains 
plant life, for it may be derived in greater or lesser 
quantities from practically all vegetable matter. 





For this reason it makes a claim to the highest con- 
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sideration. But it suffers from two serious drawbacks. 
In the first place, unlike coal or wood, or raw oil, it 
does not exist as a ready-made fuel; it has to be 
manufactured by the art of man. In the second place, 
it has the unfortunate quality that it leads to intoxi- 
cation. How much it has suffered from the second 
defect it is impossible to estimate, but, possessing as 
it unquestionably does the highest merits as a liquid 
fuel, we can scarcely doubt that, had it not been 
gifted with this unfortunate quality, had it not been 
the basis of all the potable liquors which fall under 
the control of the Board of Customs and Excise, it 
would long ago have won a position in the industrial 
world, from which it has been debarred partly by 
the natural failings of weak humanity, partly by the 
over-zeal of temperance advocates, and partly by 
the advantage that accrues to the State from its 
taxation. If only alcohol were as inconceivable as 
a beverage as Russian oil, it would have enjoyed that 
position in the world of industry to which by its 
merits it is entitled. 
For many years those, and we are proud to count 
ourselves amongst them, who recognised the ad- 
vantages of alcohol for,the generation of power 
fought an unequal battle. On the one hand, it 
could not compete in price with imported petroleum 
spirits, and on the other the Government of this 
country has never been induced to give it more than 
a very grudging recognition. Hampered thus by 
market competition and hindered by the indifference 
and restrictions of the State, it could make no head- 
way. But the progress of time and, particularly, the 
Great War, have effected a marked change. Petrol 
spirit is now no longer available at a price which 
places it beyond competition, and the demand for a 
fuel suitable for the carburation of air by simple 
aspiration has increased enormously. Moreover, 
a new factor has been introduced by the rapid develop- 
ment of flying and by the probability that within a 
few years transport by air will become a not incon- 
siderable industry. For these reasons, and for other 
reasons cognate to them, the claims of power alcohol 
have so augmented that they can no longer be lightly 
disregarded, and we cannot doubt that the report for 
which Mr. Walter Long called last October, and which 
has just been presented by a committee of experts, 
will deeply impress both the public and its representa- 
tives in Parliament. The report is reprinted in full 
in this issue, and we commend it to the close attention 
of our readers. At the same time we invite their 
consideration of a letter by Mr. Horace Wyatt, him- 
self a member of the committee and an indefatigable 
worker in the cause of power alcohol, which will be 
found on page 7. Mr. Wyatt opens up a question 
of the highest importance, and reveals a quality of 
alcohol that is likely enough to escape the casual 
thinker. Of fuels suitable for aeronautical purposes it 
is the only one that can with certainty be procured in 
all parts of the world over which flight is likely to 
take place, and because of this quality he advances 
the suggestion that it should be regarded as the 
standard fuel on the Imperial air routes. With this 
brief reference to a letter which will repay examination 
we return to the Report. In it two points stand out 
with exceptional clearness. The first is that after 
a careful examination of the possibilities the Com- 
mittee is forced to the conclusion that power alcohol 
cannot be produced at an economical price in the 
British Isles. We admit at once that this finding 
causes us disappointment. We had hoped that closer 
investigation of the whole problem would have 
revealed means of manufacturing the spirit at a 
reasonable cost, if not in England at least in Ireland, 
and even now we hesitate to accept the conclusion of 
the Committee as final. It may well be that potatoes, 
artichokes, and beet are not the only crops from which 
alcohol is derivable which can be cultivated in the 
British Isles, and, though it may be too much to hope 
that tropical vegetation can ever be grown on a large 
scale in our variable climate, yet in view of the great 
advances of horticulture, we adhere to the hope that 
some plant rich in alcohol and suitable for cultivation 
in our latitude may be discovered. We are thus 
brought to the second noteworthy ‘tem in the report. 
In Hyderabad and the Central Provinces of India 
there flourishes a tree called the mahua, or mahwa, 
well known as a source of arrack. Evidence put 
before the Committee shows that the flowers of this 
tree yield the surprising amount of 90 gallons of 
95 per cent. aleohol per ton. When we contrast this 
figure with the twenty gallons or so that are derivable 
from a ton of potatoes or artichokes, we are struck by 
the superiority of the mahua tree. The report gives 
us all-too-little information about this wonderful 
yield, but we assume that the Committee has satis- 
fied itself that the figures given to it are substantially 
correct. Provided that they are, and that we put the 
cost of collecting and distilling one ton of the leaves 
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early prospect of their being replenished prices rose 
to an unparalleled level. 


unsaleable. 


French makers to produce them under sufficiently 
economical conditions, and as, on the other hand, the 
country’s credit has fallen partly as the result of its 
commercial isolation, the various Chambers of Com- 
merce and other bodies have been urging the Govern- 
ment to remove the present restrictions and return 
to normal trade conditions. Even under the policy 
of restrictions it was impossible for the country to 
exist without importing foodstuffs and raw material. 
Not only are the liberated districts unable to produce 
anything before the coming harvest, but the yield 
of crops everywhere promises to be much below the 
average. 
the value of imports into France was estimated at 
8,015,614,000f., representing an increase on the 
similar period of 1918 of 1,622,111,000f. 
during the same period totalled 1,352,633,000f., a 
diminution of 19,827,000f. 
the situation is serious, but it would be infinitely 
worse if the restrictions were continued with increased 
stringency, as they have been during the past month, 
and as there appeared to be no salvation except by 
throwing the French market open to foreign trade the 
Government published a decree removing the embargo 
upon imports. 


tions as the only means of preventing a scarcity of 
products and a continued inflation of prices and, in 
the other, as a means of preparing the way for the 
placing of French loans in allied countries, is not 
without causing some embarrassment to the Govern- 
ment, which has to conciliate at the same time the 


eightpence per gallon in the Deccan. It remains, we 
suggest, for the Government to ascertain if the mahua 
can be cultivated in other districts, and if its excep- 
tional yield of alcohol can be even further developed 
by scientific methods. 

There are a great many other points to 
which we might refer, but the report itself is 
so short that we may hope it will be read in full 
and carefully considered. Those who give the 
matter the attention it deserves will, we have no 
doubt, agree with the Committee in its recommenda- 
tion that “an organisation should be established by 
the Government to initiate and supervise experimental 
and practical development work at home and over- 
seas on the production and use of power alcohol, and 
to report from time to time for public information 
on all scientific, technical, and economic problems 
connected therewith. This organisation should be 
permanent, have at its disposal the funds necessary 
for its investigations, be in close relation with the 
various Governments of the Empire, and be so con- 
stituted as to be able to deal with alcohol in conjunc- 
tion with other fuels which are or may become avail- 
able as a source of power.” Successive Governments 
have cold-shouldered power alcohol. It remains for 
the one that is in power at a time when the industrial 
development of the country and of the Empire is a 
paramount consideration to take a wider view and, 
instead of raising up obstacles to the development of 
a fuel which has many exceptionable qualities, to 
foster it in all the ways in its power. 


Reopening of French Trade. 


Upon the principle that a country’s wealth is to be 
measured by. the difference between the values of 
imports and exports the French have always aimed 
at restricting as much as possible the purchases of 
foreign goods. If the “ balance of trade ” is favour- 
able in the sense that the exports exceed the imports 
in value they consider that the difference represents 
so much addition to the national wealth. Before 
the war France was to a certain extent self-support - 
ing, and even then the attempts at restricting foreign 
purchase adversely affected home industries, prin- 
cipally in the sales of essentially French products 
which foreign consumers would not buy when France 
would take little or nothing in exchange. It is only 
by a system of fair exchange that it is possible to 
build up an active international trade. If the prin- 
ciple of suppressing the purchases of foreign goods 
failed at a time when France was at the height of her 
productive activity it was hardly to be expected that 
it would meet with better success in times like the 
present, when the scarcity of raw material, transport 
difficulties, and labour troubles have enormously 
restricted production. ‘The stocks of everything are 
being rapidly depleted, and so long as there was no 


In many cases articles of 
luxury have attained to prices which render them 


Therefore, as the prices of everything 
have risen to a ruinous level through the inability of 


During the first four months of the year 


The exports 


It cannot be denied that 


This concession to the commercial and financial 
nterests which, in che one case, demand free importa- 


nterests of home industries. Many of these industries 


they would be adequately protected. Consequently, 
the removal of restrictions on the importation of 
foreign goods is accompanied by the exclusion of 
certain articles and by the imposition of a super-tax 
on manufactures, which, however, cannot exceed 
20 per cent. ad valorem on the minimum tariff. 
Amongst the few goods excluded are coal and textiles, 
which are to be the subject of a special arrangement 
with the allied countries. Textiles are tempoyarily 
eliminated for the reason that the weaving industry 
is centred mainly in the liberated districts where 
protection is necessary for its reconstruction, and this 
will be accomplished the more easily now that 
facilities are provided for the importation of the 
necessary machinery. For most classes of machinery 
the super-tax on the minimum tariff is 10 per cent., 
but on steam engines of all kinds it is 15 per cent. 
and on agricultural tractors 20 per cent. This super- 
tax is regarded as a temporary expedient, and the 
Government will be able to modify it at any moment. 
Evidently the abandonment of the policy of exclusive- 
ness has given satisfaction in France, where a revival 
of business and a gradual return to normal conditions 
is anticipated ; but it is not equally well received by 
makers, who nevertheless will benefit from improved 
conditions of manufacture and from the removal of 
the more serious elements of trouble between 
employers and men. 








Obituary. 





LORD RAYLEIGH. 


THE world of science loses one of its most distin- 
guished representatives by the death of Lord 
Rayleigh, who, we learn with deep regret, died on 
Tuesday last after a short illness at his Essex home. 
The great British scientist was in his seventy-seventh 
year. 

John William Strutt, O.M., D.C.L., LL.D., F.R.S., 
third Baron Rayleigh, was born at Langford Green, 
Essex, on November 12th, 1842. He entered Trinity 
College, Cambridge, in October, 1861, and after 
‘little more than three years’ study, when only,twenty- 
two years of age, he headed the Tripos of January, 
1865. Not only was he Senior Wrangler—being the 
only member of the Upper House to attain that 
honour—but also First Smith’s Prizeman, a distinction 
which he shared with the late Lord Kelvin. Twelve 
months later he was elected to a Fellowship at Trinity, 
which he retained for four years. In 1873, on the 
death of his father, he succeeded to the title, and in 
the same year was chosen a Fellow of,the Royal 
Society. He succeeded Professor Clerk Maxwell as 
Cavendish Professor of Physies in 1879. It was no 
small honour to become the successor of Clerk Maxwell 
at the Cavendish Laboratory. Maxwell had given it 
a world-wide reputation by his electrical researches, 
culminating in the electro-magnetic theory of light. 
Lord Rayleigh remained at the famous laboratory 
until 1884, and, as his papers show, they were years 
fruitful in research and in the organisation of practical 
work. Among the researches of that period were the 
valuable investigations which he carried out as a 
member of the Committee of the British Association, 
which was reappointed in 1881 to improve the con- 
struction of the practical standards for electrical 
measurement. Lord Rayleigh, assisted by Professor 
Schuster and Dr. Glazebrook, practically established 
the ratio between the resistance of the B.A. standard 
coil and the ohm to within a few parts in ten 
thousand. Lord Rayleigh also continued the 
experiments of Dr. Joule, and measured current 
in absolute units with the aid of a specially designed 
current balance. His further investigations as a 
member of the Committee related to the standards 
of electromotive foree and mercury standards of 
resistance. In 1884 he served as President of the 
British Association at Montreal, when, for the first 
time in its history, it met outside the confines of the 
British Isles, and soon after his return from Canada 
he was elected one of the Secretaries of the Royal 
Society, a position he held until 1896. In 1887 he 
became Professor of Natural Philosophy at the Royal 
Institution in succession to Tyndall, and held this 
position until 1905, when he received the highest 
honour open to a British man of science, the Presid- 
ency of the Royal Society. Three years later the 
University of Cambridge also bestowed on him the 
highest honour she can confer on her sons by electing 
him her Chancellor in place of the late Duke of Devon- 
shire. Lord Rayleigh’s best-known and most remark- 
able achievement was, of course, the discovery of 


argon in the atmosphere, which was announced in 


1894. By a most refined chemical investigation, in 


the latter stages of which he was associated with the 
late Sir William Ramsay, he demonstrated the exist- 
ence of this inner and most elusive gas, thereby open- 
ing up a new chapter in chemistry. In recognition 
of the value of his discoveries in what may perhaps 
be called the higher chemistry, Lord Rayleigh’s name 
was included in the original list of the twelve really 
great men upon whom King Edward VIL., in 1902, 
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Lord Rayleigh’s scientific papers cover a wide range 
of subjects. The Cambridge University Press has 
issued four volumes of his memoirs, embracing work 
in chemical physics, capillary attraction and viscosity, 
the theory of gases, the flow of liquids, optics, colour 
vision, photography, the wave theory, electric and 
magnetic problems, and hydrodynamics. In addi- 
tion, there is his classical treatise on the theory of 
sound, which was first published in 1877-78. If he 
lacked the faculty so extraordinarily developed in Lord 
Kelvin of translating theoretical conceptions into 
practical inventions, his work was by no means with- 
out influence in the-practical sphere. The part he took 
in settling the standards of electrical measurement has 
already been alluded to. He was Chairman of the 
Treasury Committee which recommended the estab- 
lishment of the National Physical Laboratory, and 
after that institution had been founded he contributed 
to its suecess by presiding over its Executive Com- 
mittee. He acted as Chief Gas Examiner under the 
Metropolitan Gas Acts, and he sat on the Board of 
Trade Committee which reported on the methods of 
testing gas. 

Lord Rayleigh’s honours were numerous. 
He held honorary degrees from Oxford, Cambridge, 
and Dublin, from Glasgow and Edinburgh, from 
Toronto and the MeGill University, and from Heidel- 
berg. The Royal Society bestowed on him its Royal 
Medal in 1882 and its Copley Medal in 1899, and in 
1904 he received the Nobel Prize for physics. He 
married in 1871 Evelyn Georgiana Mary, second 
daughter of the late James Maitland Balfour, of 
Whittingehame, Berwickshire. He was therefore the 
brother-in-law of the Right Hon. A. J. Balfour and 
Mrs. Henry Sidgwick, the latter of whom assisted 
him in a number of his scientific investigations. He 
is succeeded in the barony by his eldest son, the Hon. 
Robert John Strutt, who was born in 1875, and who 
has made a name for himself in the scientific world 
by his researches on radio-activity and other subjects. 
His younger son, Captain Arthur Charles Strutt, R.N., 
fought in the Battle of Jutland. 


SIR J. T. BRUNNER. 


THE death of SirZJohn Tomlinson Brunner, chair- 
man of Brunner, Mond and Co., the alkali manufac- 
turers, occurred suddenly, from heart failure, on 
July Ist. John Brunner was the son of a Zurich 
schoolmaster, but was born, in 1842, in England, very 
close, in fact, to the scene of his later activities, and 
obtained most of his early schooling from his father, 
concerning whom Sir John has said ‘ to live with my 
father was to study at the best university in the 
world.” Brunner started his business career at the 
age of fifteen in the office of a Liverpool firm of ship- 
owners, and it was not until ten years later, when 
resident at Widnes, that he made the acquaintance 
of Dr. Ludwig Mond, and thus laid the foundations 
on which the partnership, that grew into the huge 
business, was raised. Dr. Mond had as his friend 
M. Ernest Solvay, of Brussels, the inventor of the 
process for the manufacture of soda bearing his 
name, and in 1873 Brunner and Mond joined interests 
to purchase the English patent rights for the process, 
while the business was converted into a limited 
liability company in 1881. The first works of the 
company were built in the park of Lord Stanley, at 
Winnington, the work being started on Midsummer 
Day of 1873, but the business soon grew and exten- 
sions were made, additional buildings being acquired 
at Sandbach, Middlewich, Lostock, Silvertown, and 
elsewhere. Zinc mines were purchased in Wales and 
an interest obtained in kindred enterprises in America. 
An innovation was made in the works by the intro- 
duction of the eight-hours’ day long before other manu- 
facturers thought such a thing practicable, and the 
welfare of the workers received great consideration 
from Sir John. 

During a large part of his life, Sir John Brunner 
lived at Winnington Old Hall, and took an active 
interest in local politics, while he was a strong sup- 
porter of the Liberal Party, and for his services in that 
direction received a baronetcy in 1895, while in 1907 
he was made a Privy Councillor. Sir John had three 
sons and three daughters, and the title now devolves 
on the eldest son, Mr. J. F. L. Brunner. 


. JAMES HENRY LYNDE. 


Iv is with regret that we have to announce the death 
of Mr. James Henry Lynde, M. Inst. C.E., at his home 
at Macclesfield. Mr. Lynde came of an old family 
of engineers. He was born in 1843 in Great George- 
street, Westminster, his father being James Gascoigne 
Lynde, who became an associate member of fhe 
Institution of Civil Engineers in 1833, and was for 
some years city engineer to the Manchester Corpora- 
tion. James Henry Lynde served an apprenticeship 
with Cochrane’s, Stourbridge, and while he was with 
that firm assisted in the construction of Cannon- 
street Station, London. The formation of the pro- 
vincial associations of students of the Institution of 
Civil Engineers can be said to have been originated 
by him when he was resident engineer on the Wolver- 
hampton and Walsall Railway, about 1868. While 
engaged on this work, he encouraged his assistants to 
meet weekly to discuss engineering questions and write 


and read papers on engineering subjects. A further 
step towards the formation of these useful branches 
of junior civil engineers was taken in 1884, when 
periodical meetings were held at his Manchester office 
of his assistants, articled pupils, together with other 
engineers who cared to join them. Mr. Lynde was 
elected a full member of the Institution of Civil 
Engineers in 1877, and was the first President of the 
Manchester Association of Civil Engineer Students. 
While practising as a consulting engineer in Man- 
chester, in the late seventies and early eighties, he 
was responsible for the laying of the tramways in 
that city. At that time the tramway system, although 
owned by the Corporation, was leased to a private 
firm, and the motive power was supplied by horses. 
Later, the tramways were taken over and operated 
by: the Manchester Corporation as at present. Mr. 
Lynde’s principal work, however, was connected with 
parliamentary and legal proceedings. He retired 
over thirty years ago, and leaves a son, Mr. G. G. 
Lynde, M. Inst. C.E., to follow up the profession, 
which so many members of his family adopted. 


W. A. IRONSIDE. 


ALTHOUGH Mr. W. A. Ironside, whose death in middle 
age is deeply deplored, was not quite, strictly speaking, 
an engineer, he was at one time destined for the pro- 
fession, and we like to think that his early training in 
scientific methods and in the practice of engineering 
workshops did something to form the character which 
raised him to the high position he held in Indian 
commercial circles. It cannot be said that he showed 
any particular ability for the profession to which his 
youth was devoted. His career at the Leonard- 
street College of the City and Guilds of London was 
undistinguished, and we have never heard that during 
his apprenticeship he left an abiding impression on 
Aberdeen, where he served his indentures. But if 
he did not effect Aberdeen, Aberdeen certainly effected 
him. The hard Scottish school helped to fix those 
characteristics of firmness of purpose and fixity of 
resolution on which his success was built. 

His career as an engineer ended in 1892, when for 
family reasons he had to take an active interest in his 
father’s business, and to start on his own account. 
His work took him to India, where in 1902 he joined 
Bird and Co., and represented them in the United 
Provinces for nearly five years. He was then called 
to Calcutta, and was soon made chief of the Coal 
Department of the firm. From that moment his 
progress was uninterrupted, and only last year he 
became senior resident partner of Bird and Co. and 
a director of the Bank of Bengal. His career is a 
glowing example of the value of strength of character 
and energy of purpose. He had at a moment’s notice 
to give up a career upon which he had entered, but 
he not only succeeded in achieving the work which 
came immediately to his hand, strange as it was to 
him, but so mastered the principles of commercial 
life that he rose to a position of great honour. 








Literature. 


SHORT NOTICES 


The Principles Underlying Radio Communication. 
Radio Pamphlet No. 40. Signal Corps, United States 
Army. Price 55 cents.—This book has been prepared by 
the Bureau of Standards, Department of Commerce, 
Washington, for the use of the United States Signal Corps 
in the rapid training of radio-electricians. It is the work 
of Dr. J. H. Dellinger, assisted by Dr. F. W. Grover, 
Professor C. M. Smith, Professor G. F. Wittig, Dr. A. D. 
Cole, Dr. L. P. Wheeler, and Professor H. M. Royal. The 
subject is very carefully introduced, two chapters—about 
one-half of the book—being devoted to the elementary 
principles of electricity and magnetism, the properties 
of the electric circuit for direct and alternating currents, 
and dynamo electric machinery. The prime subject of 
the book is then taken up, two chapters dealing with 
radio circuits and electro-magnetic waves, and the last 
two chapters, which should prove of value even to the 
more technical reader, are devoted to apparatus for 
damped and undamped wave transmission and reception 
and vacuum tubes in radio communication. The latter 
portions of the book, although non-mathematical, are 
thoroughly up to date in this rapidly changing subject, 
while, viewed as a whole, the book appears admirably 
adapted for its purpose. It is published in convenient 
size by the Government Printing-office, Washington, and 
contains 355 pages of matter, with numerous diagrams and 
a number of photographs of the various pieces of apparatus 
described in the text. 


Slide Valves and Valve Gearing. By Peter Youngson. 
Glasgow: James Munro and Co. 15s. net.—This is the 
third edition of a book written with the object of assisting 
marine engineers studying for the Board of Trade examina- 
tions, and combining general information on the subject 
of valve gears with the more circumscribed answers to 
the questions set by the examiners. The author is at his 
best where he is concerned purely with the functions of a 
slide valve in distributing steam. Mr. Youngson is very 
lucid, and has prepared some excellent drawings to illus- 
trate the descriptions. The Zeuner diagram is naturally 
dealt with at some length, and so also is the Reuleaux 
diagram. In the chapter on indicator diagrams some good 
hints are given as to the causes of bad cards and the 
adjustments which they indicate as being necessary. 
Taken altogether, the book should be of considerable 


The Use of Pulverised Coal. 
No. I. 


UnpER the auspices of the Fuel Research Board of 
the Department of Scientific and Industrial Research, 
Mr. Leonard C. Harvey, in the middle of last year, 
made a journey to the United States, in order to 
study the applications of pulverised coal to various 
uses in that country. On his return he made a report 
to the Board, which came to the conclusion that the 
information contained in that document would be of 
substantial value to the consumers of coal in British 
industries. It therefore published it as “ Special 
Report No. 1,” which is purchasable from agents for 
Government publications for the sum of 2s. 6d. net. 
Subsequently Mr. Harvey read before the annual 
meeting in May last of the Iron and Steel Institute a 
paper entitled “ Use of Pulverised Coal, with Special 
Reference to its Application in Metallurgy,” which 
was intended to form a supplement to the information 
contained in the report. Feeling sure that the matter 
will prove of interest to our readers, we propose to 
give in the following articles a summary of and 
extracts from these two documents. We may say 
before proceedin: to do so, that both the report and 
the paper contain bibliographies of the subject, that 
in the former being the more comprehensive of the two. 

At the outset it may be explained that Mr. Harvey 
visited twenty-three installations in which powdered 
coal was used commercially for, amongst other things, 
billet heating, puddling, ingot heating, tin-plating, 
annealing, steel, rivet heating, and reverberating 
melting furnaces, as well as for steam boilers, cement 
kilns, &c. He also investigated the following 
systems :—-The Quigley, Fuller, Holbeck, Muhlfeld, 
Pruden, Covert, Bergman, Aero, Kinyon, and Stroud. 

The report is divided into seven chapters, and has 
fcur appendices. : 

In Chapter I. Mr. Harvey, after quoting an article 
which appeared in the Engineering Supplement of 
The Times, in February of last year, and which dis- 
cussed the principles underlying the use of fuel ing» 
pulverised form, first of all reviews in outline the 
several operations necessary in order to obtain 4 
sufficient degree of pulverisation of the fuel. He 
then considers the range of fuels suitable for use im 
pulverised form, referring in succession to coke, pitch, 
anthracite, bituminous coals, lignite, and peat. : 

In Chapter II. there is, first of all, a table which 
shows the original cost of pulverising plants of varying 
sizes. It was compiled from figures furnished by the 
Fuller Engineering Company, of Church-street, New 
York, and gives in parallel columns the pre-war and 
estimated present-day costs of plants having outputs 
of from 10 to 250 tons per day. For our present 
purpose we need only concern ourselves with the 
prices now ruling. It appears that a plant, with a 
capacity of from 10 to 40 tons per day, is estimated 
to cost £9687, and will necessitate the use of one 
33in. mill. A plant capable of turning out from 50 
to 90 tons per day will cost £11,562 and will require 
one 42in. mill. A 100 to 130-ton plant will cost 
£14,062, and will need three 33in. mills ; a 140 to 180- 
ton plant, having two 42in. mills, will cost £15,625 ; 
while a 190 to 250-ton plant with three 42in. mills, will 
necessitate an outlay of £19,375. 

As regards the cost of pulverising the coal Mr. 
Harvey quotes the experience of three separate 
works. In the first case the possible output of the 
works was 80 tons and about 30 tons were actually 
produced. In the second case the capacity was the 
same—80 tons—and the output from 30 to 35 tons, 
while in the third the full capacity was 50 tons, and 
about 30 tons were produced. In case No. 1 the out- 
goings taken into account were for oil and grease, 
waste, stores and fuel for drying, labour, current at 
*0.02 cent.’’—evidently a mistake for dollars—or 
about 1d. per kilowatt-hour, machine shop charges, 
interest and taxes. The total cost, taken over a 
period of one month, worked out at 2.21 dols., or, say, 
9s. 24d. per ton. In case No. 2 the operating costs 
given include labour and labour insurance, stores, 
electric repairs, machinery repairs, engineering repairs, 
and electric power at 0.018 dols. No allowance was 
therefore made for interest and depreciation. The 
cost averaged over a period of six months 1.48 dols., 
say, 6s. 2d. per ton. If, however, interest and 
depreciation at 14 per cent. on £11,562—the average 
cost of a plant to produce from 50 to 90 tons per day— 
be added, the total cost works out at 2.34 dols., or 
9s. 9d. per ton. In case No. 3 the items taken 
included direct labour; repairs, labour; repairs, 
material ; supplies, waste, &c.; insurance; and on- 
charges, and the total arrived at, as the average taken 
over a month’s working, was 2.25 dols., or, say, 
9s. 44d. per ton. As a matter of fact, this total was 
higher than it would ordinarily be because during the 
month there was an unusual expenditure on repairs, 
&e., and the normal cost is given as being more 


nearly 1.489 dols., or, say, 6s. 24d. per ton. Taking * 


this lower cost the average for the first three plants 
works out at 2.013 dols., or just over 8s. 43d. per ton 
of pulverised coal delivered to the furnaces. 

The foregoing figures relate to present-day costs. 
For purposes of comparison Mr. Harvey gives the 
cost during the year 1913, and therefore before 
prices were influenced by the war, of a considerably 
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day, and the output of which was 140 tons per day. 
The costs for fuel for drying, operating, power— 
steam and electric—repairs to machinery, and repairs 
to buildings, came out at 0.602 dols., or just over 
2s. 6d. per ton. Dividing 14 per cent. on the capital 
outlay of £10,417 by the total yearly production— 
42,000 tons—and adding the result to the 2s. 6d., the 
figure of just over 3s. 24d. per ton is arrived at. This 
figure is not strictly comparable with those of the 
first three plants, since, whereas two of them were 
working very considerably below their full capacity, 
and the third at only 60 per cent. of its full capacity, 
plant No. 4 was producing over 93 per cent. of the 
quantity for which it was designed. However, the 
items of cost, which in all cases are given in detail, 
will doubtless prove to be useful guides as to past and 
present costs in the United States under the specific 
conditions mentioned. 

The report then goes on to outline the various pro- 
cesses through which the coal passes in standard mill- 
house practice in American installations before it 
becomes pulverised fuel. The run of mine, lump coal 
or screenings, are delivered alongside the pulverising 
mill in railway trucks, fitted preferably with bottom 
dumping doors, so that the coal may be discharged 
into track hoppers. From the latter the coal passes 
first of all to a crusher, in order that it may be broken 
down so as to pass through a screen of jin. 
mesh, and is taken thence to the crushed coal 
bin, past a magnetic separator. From the crushed 
coal bin the coal descends by gravity to the dryers, 
which are thus referred to by Mr. Harvey :—“ Dryers 
of several efficient types are in use. They are heated 
by means of hand-fired grates, mechanical stokers, or 
pulverised coal burners. The hot gases from the 
furnaces are sometimes passed directly over and in 
contact with the coal, or through a central tube to the 
end of the coal-drying cylinder, and thereafter 
returned along the outer space in contact with the 
coal, or again, a compromise is made between these 
two systems. For the latter case, the hot gases first 
come in contact with the outer shell of the dryer to 
about half-way along its length; they are then 
collected and transferred to the end of the cylinder 
where they enter into direct contact with the coal as 
the gases pass back through the cylinder to the furnace 
end, where they escape to the dryerchimney. As a 
rule the dryers are rated to comply closely with the 
maximum capacity of mills operating. Crushers are 
generally started up in advance of the pulverising 
mill, and are run for a short time after the mills are 
closed down. In this way a sufficient amount of dry 
coal is available when the mills are started up. Coal 
should be dried to within one per cent. moisture, 
about 10 per cent. moisture being extracted at each 
passage of the coal through the dryer. When fuel 
contains a heavy percentage of water the coal can be 
passed through the dryer a second time.”’ From the 
dryers the coal is taken to the top of the building by 
an elevator and delivered into the dry coal bins. 

In addition to the several types of grinding mills 
used in cement works, the mills generally installed in 
American steel works are the “ Fuller,” the “‘ Ray- 
mond,” and the “ Bonnot.’”” The two last mentioned 
are ordinarily run with air separator fans. The 
Fuller mills have only been equipped with them 
comparatively recently. When they are not fixed the 
pulverised coal as it comes from the discharge spouts 
is taken up to the top of the mill-house by means of 
bucket elevators. The advantage of air-separation 
exhaust from the mills lies in the direct delivery of the 
coal dust to the bins without having to employ 
elevators. Moreover, there are the additional advan- 
tages of simplicity of plant, absence of dust leakage 
through crevices in the mills, and absence of dust 
from the elevator casing, because the elevator is non- 
existent, while, as a consequence, there are no repairs 
of the elevator to pay for. On the other hand, the 
total power for grinding and delivering the coal by air- 
separation is somewhat greater than that required to 
run screen mills and bucket elevators. Further than 
that, the coal dust must pass through the suction fan 
at high speed, with the result that the blades are 
rapidly worn, and it is necessary, moreover, to install 
cyclone separators to deposit the coal dust from the 
air current. Summing up, Mr. Harvey remarks :— 
‘** With the exception of power absorbed, the advan- 
tages of one method seem almost to balance those of 
the other.”’ 

The standard of fineness that has been adopted 
throughout the United States for industrial coal dust 
plants is 85 per cent. through a 200 mesh screen— 
40,000 holes to the square inch—and 95 per cent. 
through a 100 mesh screen—10,000 holes to the square 
inch. - The coal as it leaves the dryer before grinding 
should not contain more than 1 per cent. of moisture. 

In Chapter IV. Mr. Harvey discusses the various 
methods of transporting the coal dust to the burner 
under the following headings :— 


(a) By screw conveyors. 

(6) By the air pressure system. 

(c) By the air mixture system. 

(d) By the enclosed pipe cable system. 

With regard to (6) it is explained that it was 
patented in 1916 by Messrs. Magarvey, Salton and 
Heisler, and that the process, which has been of late 
quite extensively adopted, is controlled by the 
Quigley Furnace Specialities Company, of 26, 
Courtland-street, New York City. In it what are 








called “‘ Blowing Tanks” are installed in the mill- 
house. Compressed air is applied to these tanks for 
the purpose of forcing any given quantity of coal 
through small supply pipes to bins at the furnaces. 
The tanks are arranged on weighing platforms, so 
that the weight of coal delivered into them can be 
read off on scale dials. The coal dust travels through 
ordinary 3in. or 4in. screwed piping to the bins at the 
furnaces. In view of stoppage caused by moisture 
in the coal, or due to condensation within the con- 
veying pipes, a small companion pipe with tappings 
into the coal delivery pipe is provided. From it com- 
pressed air can at any time be supplied through the 
tappings or “ bleeders,’’ as the makers have termed 
them, and any stoppage of coal broken up and 
cleared. Mr. Harvey remarks, concerning the system, 
that the advantages pertaining to it are considerable. 
By it the coal dust can be transported through 
relatively small pipes and normal bends, which can 
be led overhead or underground with just the same 
convenience as can water or gas pipes. An ingenious 


throughout the works, is also discussed. 

The “ air mixture ” method is that employed in the 
Holbeck patented system, which is controlled by the 
Bonnot Company of Canton, Ohio. In it the coal 
dust is mixed at the mill-house with approximately 
half the quantity of air required for its complete 
combustion. Supply is effected at a pressure of 


second through the main supply pipes to the branch 
service at the furnaces is reached. The main supply 
pipe makes a complete loop from and to the mill- 
house, at which point the returning coal is extracted in 
a cyclone separator and re-delivered to the pulverised 
storage bin. In cases in which long lengths of main 
supply piping have to be used—say, in a loop of 


employed. 

The “enclosed pipe cable system” consists of a 
complete circuit of delivery pipe inside which is run 
a central cable fitted with discs for the conveyance 
of the coal dust along the supply circuit. Side out- 
let discharge openings controlled by shut-off valves 
are provided at the points where the fuel is to be used. 
The system, Mr. Harvey explains, is only in the 
experimental stage, and will probably be confined 
to relatively short delivery distances. 








A Petrol Shunting Engine. 





Twice within comparatively recent times we have had 
occasion to refer to the petrol railway vehicles manufac- 
tured by the Motor Rail and Tramcar Company, of Bed- 
ford, and now again this company has just brought out 
another novel machine. It takes the form of a shunting 
engine for handling full-sized railway rolling stock, and 





accessory to the system, designed for the semi- | 
automatic feeding of coal dust to any number of bins | 


10-12 ounces per square inch, and a speed of 90ft. per | 


3000ft.—probably one or two booster fans would be | 





being despatched to the purchasers in Scotland, in the 
yard of Messrs. J. and F. Howard, the agricultural imple- 
ment makers, of Bedford, where it was handling the usual 
traffic of the sidings under the charge of the normal shunt- 
ing staff. It is noteworthy, specially in view of the fact 
that the petrol engine only requires one attendant, as 
against a driver and a fireman on a steam locomotive— 
which might be an excuse for antagonism on the score of a 
reduction of labour—that the siding men spoke very 
favourably on the behaviour of the new machine. 

It might be expected that when the clutch was engaged 
the petrol locomotive would start off with a jerk and 
snatch badly at its load. Such behaviour, however, seems 
to have been entirely eliminated, for we watched the engine 
for some time, and its starting compared as favourably 
with that of the usual type of tank engine as the starting 
of one of the old broad-gauge Great Westerns with that of 
an American express. As to capacity, the engine started 
| from rest a load of 120 tons, and on another occasion 
| took a load of six trucks, and while it was drawing them 
| over a short turn-out met and pushed ahead another set 
| of trucks of about equal weight. We had no opportunity 
| for testing the engine on a gradient, but the makers inform 
| us that it will haul 7 tons up 1 in 40 at 12 miles per hour, 
or 17 tons up | in 20 at about 4 miles per hour. A charac- 
teristic in which the petrol engine showed up to great 
| advantage as compared with its steam-driven competitor, 
which was working in the adjacent railway sidings, was 
in the absence of smoke. The exhaust from the petrol 
engine was hardly visible, while most works managers 
know what an insufferable nuisance a carelessly handled 
| steam shunting locomotive can be in that direction. 

There is only one feature of this petrol engine in which 
it appears to us that any important improvement could 
be made, and that is in connection with the clutch, 
although, as we have already said, it picks up the load 
| very smoothly. If the locomotive were pushing a heavy 
load and met with an obstruction, such as a stop block or 
long stationary train, the engine might be accidentally 
stopped and the driver would have to get down to “ wind 
it up” again. If some device such as a slipping clutch could 
be introduced, or possibly a self-starter added to the 
engine, it would, we think, add greatly to its convenience. 

Some idea of the general appearance of the new locomo- 
tive will be gathered from the accompanying engraving, 
from which it will be seen that it is of a good solid construc- 
tion, and obviously intended for hard service. The engine 
and transmission are arranged on the same general lines 
as those of the armoured locomotives which were described 
in our issue of August 9th, 1918—that is to say, the engine 
crank shaft runs thwartships, as also does the gear box. 
A pair of roller chains transmits the drive from the gear 
| box to the axles of the driving wheels. The engine is of the 

four-cylinder type manufactured by Dorman’s, of Stafford, 
and develops 40 brake horse-power when running at 
1000 revolutions per minute. It is carried by channel 
cross-bearers between the side frames, which bring it to 
such a height that the cylinders come just above the floor 
plates. By swinging down the cover, which can be seen 
standing above the floor line in the centre of the frame, 
the engine is exposed and the cover is substantial enough 
to act as a foot-plate while the engine is being inspected 
or adjusted. The gear box is below the floor plates, and 
thus leaves a good clear space for the driver. It is of the 
Dixon-Abbott patented design, which we have already 
described, and is manufactured by David Brown and Sons, 
of Huddersfield. In the case of the new locomotives an 
additional outboard ball bearing has been added to support 











is consequently much heavier than either the inspection 
cars or small locomotives which we have described in 
previous issues. The management of the Bedford firm 
came to the conclusion not long ago that there should be 
a demand for a petrol engine to take the place of the 
ordinary shunting locomotive used in the private sidings 
of many large works. Very soon it received orders for 
several such engines, and it was the first example to be 
put into service which we inspected last week at Bedford. 
The locomotive, which is equipped with a petrol engine 





of 40 brake horse-power, was at work, preparatory to 











PETROL SHUNTING ENGINE 


| the end of the shaft carrying the chain sprockets. The 


general arrangement of the clutch pedal, change-speed 
lever, throttle, &c., all of which can easily be reached by 
the driver from his seat, is similar to that adopted for the 
earlier and lighter locomotives, the system having proved 
to be so satisfactory that no alteration was called for. 
The driver, as he sits square in his seat, faces one side 
of the locomotive, and so has a good view in either direction 
ahead or astern by merely turning his head. 

In order to take up the slack which must develop in the 
driving chains as they wear, the main driving axles can 
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be moved in the horn plates a distance far enough to per- 
mit the removal of a link from the chain. The axle boxes 
have fore and aft movement in the horn plates, which take 
only the side thrust. The end play is controlled by adjust- 
able spring tension rods attached to brackets on the main 
frame, as can be seen in the engraving. 

The side frames are built up of jin. plating reinforced 
with heavy channel and angle sections, and the proportions 
generally conform to standard railway practice. There is, 
of course, ample opportunity to indulge in a substantial 
structure, as the propelling machinery does not provide 
nearly enough weight to give the adhesion necessary for 
the development of its tractive effort. It has, in fact, 
been necessary to add the two heavy cast iron end shields 
which form such a prominent feature in the engraving, to 
bring the weight up to the requisite amount of 8 tons. 

The overall length of the locomotive is 13ft. 4in., and 
its maximum width 7ft. 6in. The height to the foot-plates 
from rail level is 4ft., and to the buffers 3ft. 4jin. The 
wheel base is 5ft. 6in., which enables the engine to pass 
easily round the sharpest curve likely to be met on 4 siding, 
while the wheels are 3ft. lin. in diameter, with journals 
6in. by 2jin. The petrol tank holds 20 gallons, or enough 
to keep the engine running on ordinary shunting work for 
a day. 








Alcohol Motor Fuel. 


In October, 1918, Mr. Walter Long appointed an Inter- 
Departmental Committee to consider and report upon : 
(1) The various available sources of supply of alcohol, the 
methods of manufacture, and the cost of the product ; 
(2) the suitability of alcohol, either alone or in admixture 
with solid, liquid or gaseous combustible substances, for 
use in internal combustion engines, and the modifications 
of the existing types of such engines which may be neces- 
sary to the attainment of efficiency ; (3) the question of 
denaturing the alcohol, and the alterations to be made 
in the present excise arrangements. 

This Committee consisted of :—Sir Boverton Redwood, 
Bart., Chairman (since deceased), nominated by the Petro- 
leum Executive ; Major Aston McNeill Cooper-Key, C.B., 
nominated by the Home Secretary ; Mr. Arnold Philip, 
Admiralty Chemist, nominated by the Admiralty; Mr. 
H. F. Carlill, Industrial Power and Transport Depart- 
ment, nominated by the Board of Trade; Professor 
Charles Crowther, nominated by the Board of Agriculture 
and Fisheries; Dr. J. H. Hinchcliff; Department of 
Agriculture and Technical Instruction, Ireland, nominated 
by the Irish-office; Colonel Sir Frederic L. Nathan, 
K.B.E., nominated by the Ministry of Munitions ; 
Mr. Ralph Walter, nominated by the Ministry of Recon- 
struction; Sir H. Frank Heath, K.C.B., nominated by 
the Scientific and Industrial Research Department ; Mr. 
Horace Wyatt, nominated by the Imperial Motor Trans- 

rt Council; Sir Frederick W. Black, K.C.B.; Professor 

arold B. Dixon, C.B.E., F.R.S.; Brig.-General Sir 
H. Capel L. Holden, K.C.B., F.R.S.; Dr. W. R. Ormandy ; 
Mr. E. 8S. Shrapnell-Smith, C.B.E., Secretary, nominated 
by the Petroleum Executive; and Sir James Johnston 
Dobbie, F.R.S., nominated by the Chancellor of the 
Exchequer. 

The report of this Committee was published by his 
Majesty’s Stationery-office on Monday evening. It runs 
as follows :— . 

1. The cessation of hostilities shortly after our appoint- 
ment made it desirable that we should so order the course 
of our proceedings as to enable us to carry the work as 
rapidly as might be to the point at which it would become 
possible to present a progress report covering generally 
the terms of reference. That point has now been reached, 
and we accordingly record our conclusions and recom- 
mendations, the adoption of which we consider to be 
necessary if alcohol and mixtures of alcohol with ether or 
with hydrocarbons, are to be brought into use for power 
and traction purposes as fuels alternative to petrol. 





CouRsE OF PROCEEDINGS. 


2. We decided, for the reasons stated above, to divide 
the work entrusted to us between two sections, each to 
report to the Committee on the specified matters remitted 
to it. One of these sections studied the subject of “ pro- 
duction,” whilst the other dealt with that of “utilisation.” 

Colonel Sir Frederic L. Nathan was Chairman of the 
Production Section, which was asked to report on the 
following matters :—(a) Waste lyes from sulphite wood- 
pulp factories; (b) wood, including sawdust and other 
wood-waste ; (c) peat ; (d) bracken and other veg tation ; 
(e) the mahua and other trees; (f) potatoes, maize, beet 
molasses and: other alimentary substances { (g) seaweeds ; 
(h) synthesis ; (i) ferments ; (7) denaturants ; (4) residuals 

Brig.-General Sir H. Capel L. Holden was Chairman oi 
the Utilisation Section, which was asked to report on any 
necessary action under the following sub-headings :— 
(a) Admixture of alcohol with other fuels in order to permit 
efficient use in existing internal combustion engines ; 
(6) devices and fittings, such as special primers and car- 
buretters ; (c) adaptation of existing engines by structural 
alteration ; (d) determination of rate of propagation of 
flame in alcohol and alcohol mixtures, as compared with 
petrol ; (e) comparative bench tests; (f) designs for and 
tests of ‘‘ all alcohol”? engines; (y) determination of 
effect, if any, of the products of combustion of alcohol upon 
engine parts; (h) initiation and supervision of the com- 
mercial scale, experimental use of alcohol under service 
conditions on the highway; (7) formulation of schemes 
for the marketing and distribution of alcohol and alcohol 
mixtures ; (j) propaganda directed to educate potential 
consumers, and to ensure the creation of correlated and 
complementary interest and support. 

Preliminary reports from the sections have been received 
and discussed by us. 

3. Apart from our work in sectional meetings and sub- 
committees, we have held six meetings of the full Com- 
mittee and examined ten witnesses, including one witness 
each from Canada, India and South Africa. Four of the 
witnesses spoke from personal experience of the production, 
adaptation and successful utilisation of alcohol motor 
fuel, as a substitute for petrol, for traction or other power 


purposés. 





We have also addressed certain inquiries to: (a) the 
Munitions Board of India; (b) the Honorary Advisory 
Council for Scientific and Industrial Research, Ottawa ; 
(c) the Advisory Council for Science and Industry, Mel- 
bourne; (d) the South African Scientific and Technical 
Committee, Pretoria. 

4. We have studied the report and recommendations 
of the Departmental Committee on “‘ Industrial Alcohol ”’ 
appointed by the Chancellor of the Exchequer in the 
year 1904, and we direct attention to the unanimous 
opinion expressed by that Committee in para. 30 of the 
report presented to both Houses of Parliament in February, 
1905, as follows :—‘* Any question, therefore, of the use 
of spirit for motor vehicles will be one of price, and as at 
present the price of petrol is about half the price of methy- 
lated spirit, we think that close investigation of the matter 
may be delayed until such time as there may be an approxi- 
mation between the prices of petrol and spirit sufficient 
to create a practical alternative of choice between the two.” 

It is clear to us that conditions fulfilling the anticipa- 
tions of the Departmental Committee of 1904 are in sight. 

5. We have received reports to the effect that some 
sections of the community believe that the words “ indus- 
trial alcohol’ refer to an inferior spirit for drinking 
purposes. We recommend, therefore, that all alcohol 
for power or traction purposes should be described as 
‘** power aleohol,” and we invite all interested traders to 
adopt that course, subject to the later detailed provisions 
which we suggest in para. 13 of our report. This descrip- 
tion has already been adopted in Australia. 

6. To the enormous growth of road motoring during 
recent years, especially in the United States of America, 
there will now be added the requirements of high-grade 
petrol for aeroplanes and airships, to which no limits 
can be assigned.* We have also had evidence that the 
sale price of petrol to the public in America rose 200 per 
cent. between 1914 and 1918. Whilst it is impossible 
for us to forecast the development of total petrol con- 
sumption for all countries and all purposes, facts are not 
wanting to indicate the likelihood in the not distant future 
of so great a pressure of demand as to cause at any rate 
a very high level of prices, and we are satisfied that close 
investigation should now proceed with the object of pro- 
viding alternative supplies of motor fuels derived from 
new or supplementary raw materials. 

We are satisfied that the time has come for Government 
action, which should pay due heed t» both current and 
prospective prices for petrol, or other petroleum products, 
benzol and alcohol motor fuel or its admixtures. 


RESEARCH AND EXPERIMENTS. 


7. Professor H. B. Dixon has undertaken at our request 
the direction in an honorary capacity of a scheme of 
experimental research in the Chemical Laboratories of 
Manchester University. The completion of this research, 
the object of which is to provide accurate data concerning 
the behaviour of alcohol, alcohol-benzol, alcohol-ether, 
and other alcoho] mixture vapours on their combustion 
with different volumes of air and with varying percentages 
of water and denaturants, is estimated to occupy a further 
period of at least six months. 

The necessary expenditure on apparatus, staff and 
sundries for this work was generously met by the Royal 
Automobile Club and the Commercial Motor Users’ 
Association jointly. 

8. We carried through, with the concurrence of Professor 
Sir John Cadman, Director of H.M. Petroleum Executive, 
the necessary arrangements with the Lords Commissioners 
of H.M. Treasury, the Board of Customs and Excise, 
and the board of directors of the London General 
Omnibus Company, Limited, for a practical trial over a 
period of about twenty-six weeks of alcohol-benzol and 
alcohol-benzol-petrol mixtures in one complete fleet of 
motor omnibuses. The company has undertaken to 
make various incidental bench and other tests for our 
information, and to place its full records, including 
comparative r sults with oth r fucls, at the disposal of 
th Stat. The diffrne in pric’ betw n_ the 
actual cost under war conditions of the alcohol used for 
this experiment and the price which the company would 
have paid for equivalent petrol, was borne by the funds 
of H.M. Petroleum Executive. 

The directors of the London Genera] Omnibus Company, 
Limited, in acceding to our request to afford facilities for 
a large-scale trial in London under daily-service conditions, 
and under our supervision, have afforded us an unequalled 
opportunity of acquiring for public use records of great 
importance in their bearing upon future transport develop- 
ments, and we desire to take this opportunity of recording 
our appreciation of their public-spirited action. 

This commercial scale trial is now proce.ding. 


Future SyNTHETIC PRODUCTION. 


9. We have received exhaustive technical evidence 
from representatives of the Ministry of Munitions con- 
cerning the investigations made by them during the war 
in respect of the extraction of ethylene from coal and coke- 
oven gases, and concerning quantitative results so obtained. 
Lord Moulton, in his capacity as Director-General of the 
Explosives Department of the Ministry, sat with us at 
one of our meetings when this subject was specially 
considered in relation to future output, the synthetic 
conversion of the ethylene into ethyl alcohol, and the 
estimated costs of the processes involved. 

The testimony of witnesses and records of work done 
indicate that there is thus available in Great Britain a 
large potential source of power alcohol, but further 
investigations are necessary in this connection, particularly 





+ The petrol consumption: and annual increases in the United 
States of America aloue have, for all purposes, been as under :— 


Total Increase over 

Year. consumption. previous year. 
Imp. gals, Im. gals. 

1914 .. 1,200,000,000 — 
BOE <. -. 1,400,000,000 200,000,000 
1916 .. - 1,680,000,000 280,°00,006 
I9i7 - 2,320,C00,000 640,000,000 
1918 .. + 2,680,000,006 360,000,000 


The reduction in rate of inercase during the year 1918 was oa 
account of civilian economies to make provision for war require- 
ments. The 19]9 increment promises to exceed that for 1917. 





as regards the conversion of the ethylene into alcohol 
before definite figures as to quantities and price can be 
given. 


VEGETABLE SOURCES. 


10. The outstanding and fundamental attraction of 
alcohol motor fuel as a substitute for any fuel necessarily 
derived from coal or oil deposits lies in the fact that, on 
account of its chief sources being found in the vegetable 
world, supplies of raw material for its manufacture are 
being continuously renewed and are susceptible of great 
expansion without encroachment upon food supplies. 

We are of opinion that steps should be taken to ensure 
increased production of power alcohol by the extended use 
of the vegetable matters from which it may be obtained. 
Important materials of this nature are :—-(1) Sugar- 
containing products, such as molasses, mahua flowers, 
sugar beet and mangolds ; (2) starch or inulin-containing 
products, such as maize and other cereals, potatoes and 
artichokes; and (3) cellulose-containing products, such 
as peat, sulphite wood-pulp lyes and wood. 

We have been unable to obtain comprehensive estimates 
of the world’s production of molasses, although we have 
been furnished with statistics concerning the total quan- 
tities shipped from various countries, but there is evidence 
that large quantities produced in numerous sugar-growing 
areas are allowed to run to waste. 

We have received interesting evidence frora the Director 
of Commerce and Industries to H.E.H. the Nizam of 
Hyderabad (Deccan) concerning achieved production 
costs and yields of power alcchol from the flowers of the 
mahua tree (Bassia latifolia), which flourishes in the Central 
Provinces as well as in Hyderabad. The witness stated 
that the sun-dried flowers of this tree contain on the 
average 60 per cent. by weight of fermentable sugar, that 
they can be collected and delivered to the factory in the 
zone of growth at £1 10s. per ton, and that the yield on 
proper fermentation and distillation is found to be about 
90 gallons of aleohol—95 per cent. by volume absolute— 
per ton. He further stated that the flowers can be pressed, 
packed, exported and stored for long periods without 
deterioration. We also understand that cultivation of the 
mahua tree has not as yet been attempted, and that there 
may, therefore, be possibilities of increased production of 
flowers by cultural treatment. 

The large-scale cultivation of maize and other cereals 
as raw material for the manufacture of power alcohol 
has admitted possibilities, as to the full extent of which 
we have been unable to complete our inquiries, but: it 
would appear that prospective production of aleohol from 
these sources in the overseas Dominions and other parts 
of the Empire is encouraging both as regards quantities 
and cost. 

Seeing that one ton of potatoes yields only 20 gallons 
of 95 per cent. alcohol, while the yield from artichokes is 
only very slightly higher, we are of opinion that having 
regard even to the pre-war prices of potatoes and arti- 
chokes in the United Kingdom, power alcohol cannot 
be produced in this country from these sources on a com- 
mercial basis except under some system of State sub- 
vention. Similar considerations apply also to the sugar- 
beet and mangold crops. 

No satisfactory method for the utilisation of peat as 
an economic source of power a cohol has been brought to 
our notice. We are, however, of opinion that in connec- 
tion with researches into the use of peat for various pur- 
poses, its potential value as raw material for the manu- 
facture of such alcohol should not be overlooked. : 

We are of opinion that, so far as vegetable sources of 
raw material for the manufacture of power alcohol are 
concerned, we must rely mainly, if indeed not entirely, 
on increased production in tropical and sub-tropical 
countries. 


DENATURANTS AND DENATURING. 


11. We have received a valuable report from the Govern- 
ment Chemist, Sir James J. Dobbie, upon practices usual 
in all countries to effect the denaturing of alcohol, so that 
it shall be unfit for human consumption and proof against 
illicit purification to render it potable. It appears to us, 
however, that as regards the United Kingdom new con- 
ditions would arise if the market price of petrol were to 
remain permanently as high as that of denatured power 
alcohol, or approximately as high. 

The use of alcohol as a fuel for power or traction pur- 

in the United Kingdom has not been commercially 
practicable hitherto, by reason of the high price com- 
pared with that of petrol. Since the denaturing process 
now in use admittedly increases the cost, sometimes by 
as much as 6d. per gallon, the increase should be restricted 
as much as possible by reducing the proportion of the 
principal denaturant, wood-naphtha. In all cases of 
approved use for power or traction purposes, where the 
user gives bond, the proportion of wood-naphtha in the 
power alcohol might be substantially diminished, the 
difference being made up, wholly or partially, by petrol, 
benzol or other nauseous substance, supplemented by a 
small quantity of methyl violet as colouring, but, in our 
opinion, a further deterrent can be provided by the im- 
position of much heavier penalties than those now sanc- 
tioned by law for evasion of the spirits duty in any case 
of illicit purification of power alcohol to render it potable. 

The lowest attainable cost for denaturing power alcohol 
should be officially recognised as an important considera- 
tion, in addition to the necessity of securing a non-potable 
spirit and protecting the revenue against fraudulent 
practices. 

We recommend that every effort should be made by 
research and practical trial to provide a denaturant or 
alternative denaturants—e.g., formaldehyde, pyridine and 
tobacco oil—the employment of which will be effective 
in the smallest possible quantities and at the lowest 
possible cost per gallon of power alcohol. 

We are of opinion that when denaturing operations are 
carried out at any transport depét or yard, the existing 
regulations of the Board of Customs and Excise should 
be relaxed to permit the necessary volumetric mixings 
to be made in any suitable tank or other storage vessel, 
notwithstanding the fact that such vessel may still con- 
tain power alcohol previously denatured, provided that 
no re-filling supplies for vehicles are drawn during the 
operations nor until after the new mixing is completed 
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to the satisfaction of any officer of the Board in attend 
ance. 


Facruitres FOR IMPORTATION AND DISTRIBUTION. 


12. Our attention has been directed to the possibility 
at no distant date of the importation from Canada, India 
and South Africa into this country of power alcohol 
shipped in tank steamers. This proposal is obviously in 
part dependent upon the provision of adequate storage 
facilities at the ports of arrival, and it is our opinion that 
no impediment should be placed in the way of manu- 
facturers or importers who seek to promote such new 
developments of fuel supply. If power alcohol is denatured 
to an approved specification before landing in this country, 
it appears to us to be superfluous to impose the usual 
bonded warehouse rules and regulations upon those who 
store and handle it after landing, although we are agreed 
that special rules will have to be observed. 

Other witnesses have pointed out the advantages of 
the transportation of power alcohol by rail or road in 
tank wagons instead of drums, barrels or other small 
containers. This proposal is one of more immediate 
interest. The London motor omnibus trial has already 
produced an application for permission to convey power 
alcohol by road in tank wagons, although the London 
General Omnibus Company, Limited, at the suggestion 
of the Board of Customs and Excise, did not press the 
request. We are of opinion that the use of rail or road 
tank wagons of the usual construction, or of any other 
type approved by the Board of Customs and Excise, 
should be allowed for the in question, under 
seal if the aleohol be undenatured, and that the extension 
of such methods of conveyance should be facilitated by 
all concerned. 

We recommend that, having regard to the exemption 
of home-produced benzol and shale motor spirit from the 
motor spirit tax—excise—power alcohol when produced 
in the United Kingdom be correspondingly exempted, 
and that, having regard to the scope for earlier large 
production in the Empire overseas, importation of power 
alcohol be permitted free of duty. 


13. All sales and deliveries of power alcohol should be 
made on the basis of a certified percentage by volume of 


absolute ethyl alcohol, with a minimum of 90 per cent. 
at a temperature of 62 deg. Fah. 


We are of the opinion that in denatured alcohol, or in 


admixtures of alcohol, benzol, ether, petrol or the like, 


sold as power alcohol, the ratio of water to alcohol after 


admixture should not exceed one part by volume of water 
to nine parts by volume of alcohol measured at ordinary 
temperatures. 

We further consider that when benzol, ether, petrol 
or the like are mixed with alcohol in quantities in excess 
of those which may be legally required as partial de- 
naturants, the nature and amounts per cent. by volume 
of such components should be plainly stated on the 
containers of such mixtures and on the contracts sales- 
notes and invoices dealing therewith. 


Forure State Action To DEVELOP PRODUCTION 


Foster UTILISATION. 


AND 


14. We have, in a preceding paragraph—No. 10— 
referred to the basic difference between alcohol on the one 
hand and benzol, petrol or other petroleum products on 
the other—a difference which has not as yet been properly 
appreciated—.e., the fact that the chief raw materials 
for the production of the former can be renewed and are 
susceptible of great expansion, whilst those from which 
the latter are derived are limited to deposits, definite in 
extent, that cannot be renewed. Furthermore, as power 
alcohol is miscible with water in all proportions, its use 
affords greater safety from fire than does the employment 
of benzol, petrol or other petroleum products. We 
consider that these two factors should be regarded as 
sufficient grounds in themselves to justify State action in 
fostering the production and utilisation of alcohol for 
power purposes. 

The work of the sections, so far as it has been carried, 
has been sufficient to show the complex and far-reaching 
character of the problem, and has convinced us that it 
can only be handled adequately by concerted Government 
action. 

We think that the development of the alcohol industry 
cannot be left entirely to the chances of private enterprise, 
individual research and the ordinary play of economic 
forces. No doubt in the long run, after a tedious process 
of trial and error, aleohol would find its proper place as a 
power fuel, but only with the maximum of friction, great 
fluctuations in price and serious waste of time, money 
and energy. The situation needs to be watched continu- 
ously, and measures taken from time to time to ensure a 
smooth and rapid adjustment of supply to demand. 

15. We are of opinion that the question of State action 
to educate the public concerning the merits of power 
alcohol and mixtures of that fuel, by demonstrating 
through the agency of series of lectures and exhibitions 
or other appropriate means, the manner in which these 
alternative fuels can be best applied as sources of power 
in motor vehicle and stationary engines, should be seriously 
considered. 

16. It is amply evident that any further investigations 
concerning the production of power alcohol should include 
an examination into the necessity for revision of the 
statutory regulation that the specific gravity of distillers’ 
wort before fermentation must be ascertained by means 
of the saccharometer. 

It is equally essential that the necessity to allow fer- 
mentation and distillation to proceed simultaneously in 
the same building, and to allow continuous distillation, 
should receive early consideration. 


GENERAL RECOMMENDATIONS. 


17. We are of opinion that the time has come for action 
by the Government to ensure close investigation of the 
questions of production and utilisation in all their branches 
of aleohol for power and traction purposes. 

In the British Empire there are vast existing and 
prospective sources of alcohol in the vegetable world, 
although in the United Kingdom itself production from 
these sources is now and is likely to remain small, but 


promising 
As the 


price of alcohol for power and traction purposes, 
to which we propose the name of “* power alcohol ” should 
be given, must be such as to enable it to compete with 
petrol, it is essential that all restrictions concerning its 
manufacture, storage, transport and distribution should 
be removed so far as possible, corsistent with saf i 
the revenue and preventing improper use, and that cheap 
denaturing should be facilitated. 
We recommend that an organisation should be esta- 
blished by the Government to initiate and supervise 
experimental and practical development work, at home 
and overseas, on the production and utilisation of power 
alcohol, and to report from time to time for public infor- 
mation on all scientific, technical and economic problems 
connected therewith. This organisation should be per- 
manent, have at its disposal the funds necessary for its 
investigations, be in close relation with the various 
Governments of the Empire, and be so constituted as to 
be able to deal with alcohol in conjunction with other 
fuels which are or may become available as a source of 
power 
18. Finally, we are of opinion that steps to facilitate 
the production and utilisation of power alcohol in the 
United Kingdom can in no circumstances be taken, nor 
ts for such development carried into effect, 

unless provisions and alterations of the kind we recommend 
in our report are made in advance of the time when an 
acute recurrence of high prices for motor fuels may other- 
wise call for action too late for it to be effective. 











The Voyage of the R 34. 





Tue R 34, the British airship which as we go to press 
is on the first serious attempt made by an 
airship since the ill-fated Wellman-Vanniman expedi- 
tion to cross the Atlantic, is practically a sister ship 
of the R 33, an illustration of which ap 
of March 14th last, and was built by Messrs. Beardmore 
at their works at Inchinnan, near Greenock. She is 643ft. 


capacity of some two million cubic feet. Her gross 
buoyancy, over and above the weight of the ship herself, 
is about 29 tons. On the occasion of a long voyage such 
as that across the Atlantic, the greater part of this lifting 
force is absorbed by the large amount of fuel necessary 
—about 5000 gallons—together with the correspondiug 
amount of lubricating oil, water ballast, stores, &c., but 
leaves a margin sufficient to carry a crew of 30 hands and 
a small amount of luggage, such as mails. 
The gas-containing hull of the airship comprises a 
skeleton stream-line framework of polygonal cross-section, 
built of duralumin girders. This framework is divided 
into chambers in which drum-shaped gas bags are enclosed. 
The whole is covered with sheets of doped linen stretched 
tightly over the framework. Each section contains a gas 
bag, which is fitted with automatic and hand-worked 
valves to release the gas. A number of bags have hand- 
worked valves, in addition, for trimming. At the after 
end of the hull are sets of planes, two for lateral and two 
for height control. Each plane is in two parts, a fixed 
portion, to give stability to the ship, and a movable 
portion, with which the ship’s movements are controlled. 
Along the lower centre line of the ship is a keel, which 
serves two distinct p First, it is a girder structure 
which supports and distributes the varying load, such as 
fuel, water, ballast, &c., throughout the ship; and, 
secondly, it provides a gangway, allowing the crew to 
move freely about the ship to attend to their various 
duties. The keel space is triangular, its size altering 
throughout the length of the ship. At its largest it is 
about 12ft. wide and 9ft. high. Cross bracings and girders 
reduce the over-all height to about 6ft. Down the centre 
is @ girder, covered with plywood, about lft. wide, which 
forms a walking way. On either side and at the level of 
the outer edge of the girders is the fabric outer cover of 
the ship. Frame 3 at the bow is known as the mooring 
frame, being specially strengthened to take the stresses 
and jars of mooring and handling. 
The propelling machinery comprises five engines of the 
Sunbeam “ Maori” type, each capable of developing 
275 horse-power when running at 2100 revolutions per 
minute. One engine is arranged in the forward gondola, 
and drives a single-screw propeller through a clutch. 
Approximately amidships there are two small gondolas, 
side by side, each containing another engine. These 
engines are fitted with reversing gears, and can be used 
for going at slow speeds for manceuvring or landing. Aft 
there is a fourth gondola containing two more engines 
geared together to drive a single large screw. All the 
propellers are of the pusher type. With all the five engines 
running at full power the R 34 can attain a speed in still 
air of 55 knots, while with the engines running at 1600 
revolutions per minute, which may be described as a com- 
fortable full speed, the ship will make 42 knots. At this 
speed the petrol consumption is nearly 51 gallons per hour, 
and the length of voyage may be over 4000 miles ; that is 
to say, with 5000 gallons of fuel on board. By reducing 
the speed of the engines to 1400 revolutions per minute 
the speed of the ship is brought down to 36 knots and the 
petrol consumption to 47.4 gallons per hour. 
Several tons of water ballast have to be carried to pro- 
vide against loss of buoyancy caused by intentional or 
accidental escape of gas. This ballast is accommodated 
in bags, disposed at various places along the keel, and con- 
taining from } to 1 ton each. Some of these bags are 
fitted with emergency controls leading to the forward car, 
so that they can be emptied instantaneously if necessary. 
The petrol is stored in tanks arranged along the length of 
the keel in such a way that by drawing on them appro- 
priately the trim of the ship may be adjusted. The 
lubricating oil and spare water for the radiators are kept in 
tanks fitted in the hull above each engine. 
Besides housing one of the engines, the forward gondola 
has to find accommodation for the control and navigating 
gear. This compartment constitutes the “‘ bridge” of 
the ship. From here the elevators and rudders are worked, 
and here there is a chart table on which the navigation is 
carried out. The sides of the car are covered with the 





synthetic production in this country in considerable 


quantities, especially from coal and coke-oven gases, is 


in our issue 


long by 78ft. 9in. maximum diameter, and has a gas 


and the instruments necessary for flying and navigating 
the ship. At the after end of the compartment is a small 
eabin in which the wireless telegraph instruments are 
fitted and where the operator on duty sits. On the top of 
the main envelope and towards the forward end there is a 
platform originally intended for carrying a gun, but now 
equipped with a compass. This position was chosen to 
give an all-round view for celestial observation and to be 
away from all magnetic influence. Access to the platform 
is obtained by a climbing tube, which opens into the keel 
behind one of the water ballast bags. The tube merely 
consists of a light girder work shaft in which a rope ladder 
is fitted. The crew space is arranged between frames 11 and 
12,-and here the keel space is floored in for its entire width. 
A mess table is arranged along one side, and racks are pro- 
vided for the personal belongings of the men. The hot 
exhaust gases from the engines are used for cooking pur- 


poses. 

The crew for the Transatlantic trip comprises thirty 
persons in all, viz.:—Captain, first lieutenant, third officer- 
engineer officer, six riggers, twelve engineers, and two wire, 
less telegraphists, besides, as special officers for the occa- 
sion, a navigator, a meteorological officer, a wireless 
telegraphy officer, two representatives of the Airship 
Department, and a representative from the United States. 

In navigating an airship on a voyage which extends 
over twenty-four hours or more one of the chief difficulties 
to be overcome arises from variations in the density of the 
gas contained in the envelope caused by differences in 
atmospheric temperature and in the heat of the sun. 
At starting the gas bags are naturally filled to the utmost 
with gas, and by charging them in the cool of the evening 
the maximum possible amount of gas is got into the 
envelope. Starting on the voyage forthwith a low alti- 
tude is maintained during the night in order to avoid the 
loss of gas by expansion under the reduced atmospheric 
pressure of high levels. At dawn the airship will be full 
of gas, and the rising sun will cause the temperature of the 
gas and that of the surrounding air to rise. This increase 
of temperature will naturally be accompanied by expan 
sion of the gas, and a certain amount will escape through 
the automatic gas valves. The gas temperature, how- 
ever, often rises several degrees above the air temperature, 
and this phenomenon, known as superheating, causes, 
apart from an additional loss of gas, a “ false lift,” and 
the airship tends to rise. If the ship is allowed to rise 
further loss of gas will ensue. There are two methods of 
keeping the airship from rising without liberating gas. 
One is to use the movable planes, and the other to trim 
the ship down by the bows, so that the propellers are 
constantly tending to drive her downwards. This trim- 
ming can be effected by means of the ballast, the petrol, 
or the weight of the crew, and can be employed, of course, 
to counteract loss of buoyancy in the event of the abnormal 
escape of gas. The airship can be kept at a steady level 
by these means when the out-of-balance weight is not 
greater than 2 tons. As the voyage proceeds the loss of 
weight due to the consumption of fuel necessitates the 
release of a corresponding amount of gas, but the capacity 
of the bags is such that at the end of the voyage a height 
of 10,000ft. could be attained without the expansion of the 
gas being so great as to be more than the will contain. 
It will thus be seen that even after crossing the Atlantic 
it will only be necessary to “ top up” the gas bags and 
replenish with fuel and stores to be ready for a return 
voyage. 








RETIREMENT OF MR. SYDNEY WHITE. 





AFTER an association of many years with Taz ENGINEER, 
Mr. Sydney White has expressed a wish to retire. It will 
please many old friends of THe ENGINEER to know that 
Mr. White is not relinquishing all interest in the paper, 
and that it is hoped his health will permit of his taking 
a small but influential part in its management for some 
years to come. He was succeeded by Mr. R. B. Slacke, 
M.1.E.E., as from July Ist. 








H.M. CRUISER CAPETOWN. 


H.M. cruiser Capetown was launched by Cammell 
Laird and Co., Limited, at Birkenhead on Saturday, June 
28th, the naming ceremony being performed by the Hon. 
Mrs. Walter Long, daughter-in-law of the First Lord of the 
Admiralty. 

This vessel is the last of a series of light cruisers built 
by Cammell, Laird and Co. to Admiralty designs. She is 
of the “‘ Arethusa” and “ Calliope” type, but is larger 
and more powerful than either of them, having a displace- 
ment of 4190 tons, a horse-power of about 40,000, and a 
speed of about 30 knots. The armament consists of five 
6in. guns, all arranged on the centre line, two 3in. anti- 
aircraft guns, and also eight torpedo tubes. The vessel 
is 450ft. long, and has a beam of 43ft., and her sides are 
protected with 3in. armour, while the latest appliances 
are fitted for gun control and sighting, torpedo firing, and 
navigation. 

The first of this class to be turned out from the Birken- 

head yard was H.M.S. Caroline, which was fully completed 

in ten months from the laying of the keel—a remarkable 
achievement, in recognition of which the firm received a 
special letter of thanks from the Admiralty. Further 
vessels of the type followed, viz., Castor and Constance and 

the Cairo, while the heavier cruisers Birkenhead and 

Chester, which were being built for the Greek Govern- 

ment, were finished at express speed for the British Navy. 

The machinery of the Capetown is of the twin-screw 

single-geared turbine type, each engine being composed of 

one set of Parsons compound turbines driving the propeller 

shaft through the main gearing. A cruising turbine is 

also fitted on one side of the vessel and geared on to the 

high-pressure turbine shaft for running at low speeds. 

The boilers are of the Cammell Laird water-tube type, and 

are fitted for burning oil fuel. The whole of the machinery. 


with the exception of the auxiliaries, was manufactured at 
the works at Birkenhead, and all the turbine forgings and 
shafting were made at the firm’s works at Sheffield. The 
machinery is fitted with Michell thrust blocks, which have 
proved extremely reliable in vessels of the type previously 





engine-room telegraphs, gas and water ballast controls, 





constructed at Birkenhead. 
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Provincial Letters. 


MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


THE 


Anticipations of Quarter Day 


In a week's time the important July quarterly 
meeting of the Midland iron trade will be held in Birming- 
ham. JIronmasters and iron buyers are anticipating with 
keen interest the probabilities of this significant trade 
gathering. A week ago it seeméd likely that finished iron 
would be advanced upon this occasion 10s. per ton. The 
interval has made the probabilities less definite. The 
question is still under discussion, but to a large extent the 
problem has been solved by individual increases to 
customers and a formal declared advance seems now less 
certain. An important meeting of bar iron makers has 
been held to consider the course that shall be taken on 
quarter day, but opinions were divided and no general 
decision has yet been arrived at. As I have previously 
intimated in this letter, and last week in particular, the 
conditions which urgently dictate a rise are the extreme 
prices which are now being demanded for pig iron and the 
large increase which has just had to be paid in ironworkers’ 
wages. It is most difficult to believe, yet it is none the 
less a fact, that the Northampton pig iron makers are 
quoting 10s. to 12s. 6d. per ton above the prices recently 
fixed on the removal of the Government control. In 
this respect the Northampton makers are imitating the 
Derbyshire people, who are responsible for having set the 
fashion of the present enormous after-war prices. £7 10s. 
to £7 15s. for Derbyshire grey forge iron and £8 for foundry 
iron, both net at makers’ works, certainly are enormous 
figures. Manufactured ironmasters are not their own 
masters just now in determining whether or not they will 
further advance finished iron prices. As these weekly 
letters have shown for some time past, they are sharply 
up against the event of American competition. American 
bar iron makers are threatening to carry off certain of their 
customers. And in addition, Midland finished iron makers 
are anxious, with quarter day immediately ahead, not 
to be found playing the smelters’ game or doing anything 
to encourage further advances by the pig iron makers if 
it can be possibly avoided. 


Iron Demand and Prices. 


The demand for all kinds of finished iron is enor- 
mous, but the inability to get supplies is very persistent. 
The cooler weather has assisted production, enabling most 
of the works to turn out more material than lately, but 
deliveries continue very much below buyers’ necessities. 
While fuel is in restricted supply the works are fortunately 
able to keep in operation by means of small and frequent 
deliveries. Consumers of iron rounds are able to obtain 
supplies with a little less difficulty than formerly, but 
business is still cramped. Galvanised sheets, yielding to 
the influence of a better inquiry, are hardening, the quota- 
tions given this week being from £28 to £28 10s. Other 
prices are :—Staffordshire marked bars, £23; unmarked 
bars, £20 10s. and upwards ; strip iron, £22 10s.; and black 
corrugated sheets, £21 10s. Puddled bars are quoted 
£16 5s. It appears.that considerable quantities of gas 
tube strip—the raw material for tube making—are still 
coming over from America. There is plenty of business 
waiting to be done in all departments of the district iron 
trade if only conditions were once placed on a stable and 
reasonable basis. An idea is prevalent that the signing 
of Peace will give a stimulus to trade, and in view of next 
week’s quarterly meeting in Birmingham this anticipation 
is the more important. 


Inadequate American Iron Supplies. 


American deliveries of iron bars have not come 
up to Staffordshire consumers’ expectation. Only small 
lots have, it is understood here, so far reached London 
warehouses. The quality is said to be satisfactory, but 
the quantity is considered absurdly small. One Birming- 
ham merchant alone has placed orders for nearly 2000 tons 
of iron and steel bars. The inability to get deliveries 
has given rise to the explanation that the Government is 
not favouring this American competition. The necessary 
shipping facilities are therefore not being provided for its 
transport. In these circumstances the declaration of 
eed on the question of tariffs which, it is understood, will 

be made shortly in the House of Commons is awaited with 
keen interest here. The latest quotation for imported 
iron bars is £18 15s. delivered at Liverpool. After paying 
carriage to this district there is a margin of over £1 per ton 
in favour of the American material. The latest reports 
from the United States speak of inquiries for steel rails 
from India and Japan, Europe and South America, running 
into hundreds of thousands of tons; but many British 
steel makers are unable to handle this business. The 
position is, in fact, analogous to that which lately led to 
the placing of the order in America for the tram rails 
required by the Birmingham Corporation. 


Belgian Iron on Offer. 


Importing merchants are receiving offers of 
material, and among the quotations from abroad is one 
from a well-known Belgian exporter, who did a good deal 
of business with this district before the war. The offer is 
not taken very seriously in view of the disabled condition 
of the principal Belgian works and the enormous demand 
for material in that country. A well-known ironmaster 
just returned from Brussels, states that a number of the 
Belgian works have now re-started and the restoration of 
others is being pushed forward ‘as rapidly as possible. 
There is a great desire to make the country self-supporting 
in this matter. Belgium, like Great Britain, is finding 
American deliveries very slow, but the authority I am now 
quoting met with numerous reports of steel competition 
from America in Northern Europe. 


Great Advance in Pig Iron. 


- Consumers are willing to pay extravagant 
for pig iron if quick delivery can be assured, an 
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transactions are reported at which are largely in 
excess of the regular market level. The shortage of sup- 
=~ has, however, gradually pushed up values generally. 

rbyshire houses are still quoting 160s. f.o.t. for No. 3 
foundry, and business is done at that figure; 155s. for 
forge is not so readily conceded, as, owing to the relative 
inactivity of the forges, the shortage is not so acutely felt 
as in the foundries. Latterly Northamptonshire and 
Staffordshire irons have been following the lead of Derby- 
shire. Some Northamptonshire smelters are quoting 
12s. 6d. above the prices fixed on the removal of the 
control. South Staffordshire houses which have hitherto 
limited their advances to about half-a-crown now want a 
further 10s. Few people believe in the reality of these 
prices. Meanwhile the position of the market is viewed 
with a good deal of misgiving. Current quotations for 
Northampton No. 4 forge iron is 145s. per ton, No. 4 
foundry 148s., and No. 3 foundry 149s., net at furnaces. 
Staffordshire forge pig iron is quoted 150s. and upwards, 
and foundry sorts 155s. to 165s. at the furnaces. The 
demand for foundry material is such that some furnaces 
could dispose of their present output several times over 
if they could only supply the iron. 


Advance in Heavy Steel Prices 


Steel tank plates and sections have been advanced 
15s. for July and August sales. A corresponding advance 
is being made in Scottish prices, which are 10s. ahead of 
those ruling here on account of the heavy cost of pig iron 
across the border. Steel boiler plates are to be advanced 
to £21. Joists are being put up 10s. and small steel bars 
15s. Soft billets go up 10s. and carbon qualities £1. 


Iron and Steel Serap. 


Steel scrap has weakened further, being quoted 
£6 10s. Wrought iron scrap is steady. Light iron scrap 
is the firmest description on the market at date. 


Wages Troubles at the Ironworks 


Supplies of small bars are specially difficult to 
get at date in the Midlands. This is attributed in part to 
dissatisfaction with the wages rates paid to the ironworkers 
for extras for rolling these small sizes at the ironworks. 
Rates have had to be rearranged under the new sliding 
scale now being formulated by the Wages Board Com- 
mittee, necessitated by the eight hours’ system. The 
men prefer to work the larger sizes wherever they have any 
choice in the matter. Wages questions generally are 
slightly less troublesome. The workmen are gradually 
adjusting their difficulties. At one of the largest district 
ironworks, where a strike was threatened, the men have 
now agreed to accept the authority of the Wages Board. 
A compromise acceptable to both parties has happily 
been arrived at, averting a stoppage. 


New Labour Demands. 


The operative wrought iron tube makers in the 
Walsall and Wednesbury district have applied for a flat 
advance on their present piecework prices to compensate 
for the shorter working week. The Walsall operatives 
have received an offer from the employers but are dis- 
satisfied with it, and are to be granted a further conference 
to try and avoid the handing in of notices. Thirteen of 
the twenty fire-brick firms comprising the Wages Con- 
ciliation Board for the Stourbridge fire-brick district have 
adopted the system of three shifts of eight hours for 
burners. Of the remaining seven firms, the burners of 
four firms are on strike. The other three are firms not 
in a large way of trade, and burners are continuing at 
work. In the absence of an early settlement numerous 
employees in other departments of the industry will have 
to cease work. 


Government Concessions to Labour. 


A strong protest against the present Government 
concessions to labour was made by the retiring president 
of the Wolverhampton Chamber of Commerce at its annual 
meeting this week. This gentleman—NMr. J. Amos Lloyd, 
J.P.—declared that ‘‘ Labour unrest would not be cured 
by resorting to financial expedients contrary to economic 
laws, and Governments which sought to placate labour at 
the expense of the rest of the community was surely tread- 
ing on the edge of a precipice.” Referring to trade, Mr. 
Lloyd said serious consideration would have to be given 
by Parliament to how much longer imports from other 
countrigs should come into Britain free. His company, 
which manufactured wrought iron tubes, was to-day 
buying American raw material at about £6 per ton cheaper 
than was asked by Staffordshire strip makers. The French 
Government had recently put a duty on wrought iron and 
steel tubes of £8 per ton, plus 10 per cent. on net value. 
A much greater co-operation was needed between manu- 
facturers to meet successfully the trade position we were 
now confronted with. 


Sankey Coal Commission and Staffordshire’s Mines. 


The extreme dissatisfaction which I indicated 
last week is felt in this district with the Sankey Coal Com- 
mission Report continues. In addition to the opposition 
by the iron and steel and coal masters the Birmingham 
Chamber of Commerce has now entered the lists against 
it. This body has expressed itself strongly opposed to 
nationalisation. The grounds for its opposition, accord- 
ing to the resolution passed, are that it would result in 
less efficient exploitation of our coal resources, that the 
lack of initiative and enterprise in a State Department 
would delay the adoption of better methods of coal win- 
ning, that the cost of production would be “ greatly 
increased,” that the export trade would be seriously 
affected, and that the coal miner would be no better, 
“and probably much worse off,” especially as State owner- 
ship could not eliminate industrial unrest. While on this 
subject I may say that a good deal of alarm has been 
occasioned amongst Staffordshire coalowners at what is 
understood to be the decision of the Coal Controller to 
abandon the Tipton district and other Black Country 
mines which have lately become water-logged through the 
breaking down of the South Staffordshire Mines Drainage 
Commissione s’ pumping engines, and consent to their final 
drowning out. In a report just prepared by three of 





the Staffordshire mining engineers on the position it is 
argued that over 100,000,600 tons of mineral remain below 
ground. This estimate is, however, generally considered 
excessive, some calculations only putting the quantity 
at half the named, while Coal Controller is 
informed that in 1914 there remained only 30,000,000 tons, 
and that it would cost more than £250,000 to redeem this 
mineral. What the mineowners now demand is that a 
more detailed inquiry should be held before the Govern- 
ment’s decision is confirmed, and they complain that they 
had no representation on the Committee of three which 
the Controller appointed to investigate and report to him 
upon the conditions. The report of the local mining engi- 
neers referred to above has this week been considered by 
the coalmasters, and a deputation was elected to wait 
upon the Mines Drainage Commissioners to see if nothing 
further can be done. 


Brazilian Delegates in the Midlands. 


This week Birmingham has had the pleasure of 
entertaining the Brazilian commercial delegates now visit- 
ing this country, this being the first provincial visit paid. 
At their reception by the Lord Mayor, his Worship con- 
gratulated Brazil on the part which she had taken in the 
late war, ‘‘ which had made her entitled to be regarded 
as one of the progressive nations.’”’” Before the war Ger- 
many occupied the third place on the list of exporters to 
Brazil, but there was no reason why that condition should 
continue. Great Britain had a particular reputation for 
fair dealing with its customers, and British manufacturers 
would be glad to get into closer touch with the repre- 
sentative men now visiting us from Brazil to open up 
new avenues of trade. He was the local representative 
of the Federation of British Industries, which had 
organised the tour, and his Worship thought they were to 
be congratulated on their initiative. The Federation 
represented a very large and powerful body of manu- 
facturers, who were desirous of doing everything possible 
tofinecrease the trade of Great Britain abroad. The 
delegates have.inspected some of the leading factories of the 
city. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE has been no very definite change in the 
iron market here, but there are certain indications that a 
serious attack on the foreign section of the trade is in 
course of preparation, and it is this which should now 
attract much more attention than it does. The British 
iron trade is not self-contained in the sense that the 
American iron trade was self-contained up to very recently, 
and it is quite useless to pretend that the conditions which 
brought expansion and prosperity to the latter can ever 
be suitable for the former ; although there are a good many 
people who try to persuade themselves that this is the case. 
It is possible to have for a time a smaller and gradually 
diminishing trade bearing very high profits and paying 
very high wages, and this seems to be the prospect before 
us at present. 


Metals 


The upward movement in copper has not yet 
quite come to an end, but the buying, which was stimu- 
lated by the conviction that the price was too low, is now 
slackening, and people are beginning to pay more attention 
to the fact that there is a good deal of copper available. 
Of course, it may be argued that refined copper at £90—£92 
or even at £100 per ton is cheap when £100 is not worth 
more than half its value in 1914, and relatively it is true 
that copper is one of the cheaper metals ; but values in 
all markets are thoroughly disorganised, and comparisons, 
if not more odious than usual, are at least more unreliable. 
This much, however, may be said that the copper market 
does not offer the dangers which are apparent in some 
other markets. Reports from America have been rather 
variable, some people believing that the troubles of pro- 
ducers are now. over and that they will be able to secure 
a good working profit, while others maintain that the con- 
sumption of copper must increase by 100 per cent. before 
the market can be relieved of the surplus. It is probable 
that domestic consumption in the States will increase, 
but this will be partly at the expense of the consuming 
trades here, and hence the export figures may begin to 
suffer. Now that Peace is actually signed there may 
soon be an opportunity of testing the possibilities of the 
German and Austrian markets and of ascertaining whether 
those countries can buy any large quantity of American 
copper. It is reported that the United States Government 
will facilitate the rehabilitation of German finances so as 
to enable German consumers to pay for the raw material 
needed to set the industries going. The prices for manu- 
factured copper and brass have been advanced and in 
some cases one looks upon these advances as unnecessary 
and as very hurtful to the interests of the British engineer- 
ing trade. Thus strong sheets are now at £121 per ton, 
or about £30 more than tough ingot. Copper tubes are 
quoted at Is. 43d. (£156 6s. 8d. per ton), and brass tubes 
at ls. 3d. (£140). For solid drawn brass condenser tubes 
ls. 5d. per pound is asked, or £158 13s. 4d. per ton. It 
seems to be of no use to ask why these prices are insisted 
upon and what it is that necessitates a charge of about 
£80 per ton for drawing or extruding brass tubes. The 
Russian peasant is probably asking why a pair of boots 
should cost 1500 roubles, and the answer in each case is 
the same ; because the buyer cannot help himself, and the 
helpless man is a fit subject for exploitation. There has 
not yet been so much movement in old copper and in gun- 
metal, but, of course, the prices are higher. Tin has been 
moving lately within smaller limits, and may be called 
steady for that rather volatile metal. It is reported 
that fair quantities are now near to arrival in our 
ports, which may perhaps increase the supply in sight. 
The South Wales tin-plate trade is said to be ready to 
take more metal, but one is nervous about the develop- 
ment of this trade while America can command cheaper 
material and is no longer handicapped to the same extent 
as formerly in the matter of wages. Spelter has been a 
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fairly firm market and the prices;keep very steady. In 
this case also the depreciation in currency must be taken 
into account when prices are compared with the old normal 
rates. We used to consider spelter as below the normal 
when the price fell below £20 or £19 per ton, and the 
question is whether £38 is any higher than £19 was then. 
The Government price has been now raised to £39, and for 
forward delivery rather higher prices are asked than for 
spot. Zinc sheets and boiler plates have not been altered. 
Lead has continued to be a steady market, but without any 
serious change in the position. Probably this market 
would begin to rise now if the burden of the enormous stock 
eould be lightened, but there does not seem to be very 
much prospect of this for the present. 


Pig Iron. 


Although there is no very definite change in the 
pig iron market, there is certainly a tendency on the part 
of sellers of Midland pig iron to bring their prices in Man- 
chester nearer to the cost of Cleveland iron. For some 
time Cleveland iron has been sold here at £8 12s. 6d. lowest 
and £8 lds. highest, while Derbyshire has been offered at 
£8 5s. It was difficult to find any seller of Derbyshire at 
this price on the Tuesday Exchange, although a little 
might have been bought at £8 6s. 9d. to £8 7s. 6d. Many 
sellers asked for £8 10s. and some wanted as much as 
£8 12s. 6d. Probably before these lines are printed 
£8 10s. will be the regular price. Scotch iron was dearer 
and the better brands were quoted at £10 per ton delivered. 
Hematite was scarce and uncertain in price, some people 
quoting up to £10 15s. delivered in Manchester. 


Finished Iron. 


The demand seems at present good enough to 
keep the Lancashire mills going, and the steel works also 
have plenty of orders to deal with ; but there are indica- 
tions of American competition, and when freights are more 
plentiful this promises to be a serious matter even for the 
home trade, for both merchants and consumers are pre- 
paring to welcome American offers. 


Serap 


Wrought serap is firmly held for £9 10s., and in 
some cases for £10 per ton. Consumers now offer £8 10s., 
but one does not hear of any business. In cast scrap the 
position is much less strong, and there are a good many 
weak holders about who are compelled to sell their scrap 
for what they can get, and as consumers are not open for 
much at present this means selling scrap which should be 
worth as much as pig iron at £7 to £7 5s. per ton, or at 
25s. to 30s. per ton below the price of common pig. In 
steel scrap the situation is not much better, and fully £1 
per ton less than the price of basic pig iron has to be taken 
for heavy melting scrap. 


BaRROwW-IN-FuRNEss, Thursday. 
Hematiies 


There is no material change to note this week in 
the general condition of the hematite pig iron trade. 
In all there are twenty-five furnaces in blast, as compared 
with thirty-one some months ago, but in Cumberland 
four furnaces which were damped down a little while ago 
are being prepared for re-lighting. The demand for iron 
is steady and at present makers are full up with orders, 
with their output sold for a while ; at the same time there 
is no inclination to accept business for long deliveries 
ahead. Prices have been increased and now parcels of 
mixed numbers of Bessemer iron are at 192s. 6d. per ton 
and special brands are at 212s. 6d. per ton, both f.o.t. 
Charcoal iron is higher than the latter rate. Local require- 
ments are heavy and most of the output of the Barrow 
Ironworks is going into prompt use in the company’s own 
steel works, and the same is the case at Workington. 


iron Ore. 


The demand for iron ore is brisk and the trade is 
still confined mostly to local users, who in some cases are 
still wanting fuller deliveries. More men are now employed 
at the mines. and an adjustment having been made in a 
labour trouble in Cumberland a better output is looked for. 
Prices are steady, with native sorts at 45s. to 50s. per ton 
net at mines. Spanish ores are in steady demand at 
43s. 6d. per ton c.i.f. 


Steel. 

In the steel trade there is activity in the Bessemer 
departments and also in the rail and merchant mills, with 
quietness in the plate branches of the trade. The demand 
for rails is steady, with heavy sections at £16 to £16 10s. 
per ton, and light rails are at £17 15s. to £20 10s. per ton. 
Billets are a quiet trade at £15 per ton, and there is nothing 
doing in ship or boiler plates, which are quoted at £17 15s. 
and £19 10s. per ton for the two sorts. The wire works 
are busy and there is also activity in the speciality trades, 
such as chilled iron and steel. 


Shipbuilding and Engineering. 


These trades are fairly well employed only. The 
fitting-out berths are pretty busy. Vickers Limited, 
besides other work, are engaged in refitting out steam 
trawlers that have been doing war work. 


Fuel. 

There is a keen demand for steam coal, which is 
quoted at 34s. 6d. per ton delivered, and house coal is at 
34s. 6d. to 42s. 4d. per ton delivered. Coke is in full 
demand, with East Coast qualities at 45s. to 47s. 9d. per 
ton, and Lancashire qualities are at 44s. per ton. Cumber- 
land coke is being largely used in that county. 








SHEFFIELD. 
(Prom our own Correspondent.) 
High-speed Steel. 





stock may develop at Nottingham. These things are 
already being made in Sheffield—at Cravens—whence 
some of the finest passenger saloons have been dispatched 
to the order of the British systems, Pullmans, and colonial 
and South American undertakings, as well as to the Far 
East. 





short note to The Times, correcting the statement of Mr. 
Kellaway in the Commons last week to the effect that 
high-speed steel was included in the list of things which 
this country had to purchase from Germany prior to 
August, 1914. As Mr. Woodward says, Sheffield has 
always been the principal supplier of high-speed steel, 
not only to Germany, but to every other country. The 
people on the other side of the North Sea have never 
excelled in the manufacture of this class of steel. Perhaps 
it was just a slip on the part of Mr. Kellaway, who may 
have meant to say that prior to the outbreak of war we 
were practically dependent upon Germany for the chief 
alloy of high-speed steel, viz., tungsten powder. Plenty 
of ferro-tungsten, with a content of about 75 per cent., 
was made here even in those days, but its use in high-speed 
steel making involved two processes instead of one, and 
was never satisfactory. It is, of course, an old enough 
story now, but we had within the Empire limitless resources 
of wolfram ore for tungsten powder manufacture, yet never 
seemed to realise that Germany had turned that splendid 
advantage to her own account by securing concessions 
covering the ore deposits, shipping the concentrates to 
Germany, manufacturing the tungsten powder there and 
then marketing it chiefly in England. And until the war 
suddenly opened our eyes to facts, we were content to 
go on buying from our greatest rival the very essential 
of high-speed steel. Once an English concern which had 
learnt the German formula commenced a tungsten powder- 
making factory and produced an excellent alloy, the per- 
centage of which fully equalled that of the Germans. 
This British article was offered to Sheffield high-speed 
steel makers on quite favourable terms, but when the 
Germans got wind of it they began a price-cutting cam- 
paign until tungsten powder fell to as low as Is. 9d. per lb., 
at which point the heart of the English concern was 
broken, and it ceased to manufacture, convinced that the 
high-speed steel makers would buy in the cheapest market 
under any possible circumstances. When the war broke 
out, however, the firm recommenced manufacturing 
tungsten powder, and was followed by one or two other 
firms, but the most important move was when the whole 
of the high-speed steel makers, with one or two exceptions, 
formed a combine for the production of tungsten powder, 
and established works at Widnes. These works, which 
were some two years ago described in THE ENGINEER, 
are now capable of supplying the world with the essential 
alloy of high-speed steel making, so that Britain has the 
situation well in hand, and Germany need never again 
be in the picture. In the meantime, there has been intro- 
duced, of course by a Sheffield firm, a high-speed steel in 
which cobalt is used, but no tungsten. Tools are cast from 
this steel which, however, cannot be used for as many 
purposes, I believe, as the tungsten steel. 


Cammells’ Development. 


Some time ago, when I was over the National 
Ordnance Factory at Nottingham, built and managed 
for the Ministry of Munitions by Cammell, Laird and Co., 
there was a great deal of discussion about the future of 
these fine works in view of the prospect of the signing of 
Peace. The idea most favoured was that the place should 
be converted into an engineering works for the production 
of lace and hosiery-making machines for the Nottingham 
district. Cammells, however, kept silent on the point, 
except for admitting that they had certain plans in their 
mind, should circumstances favour the carrying of them 
out. Once or twice when national factories were sold, 
rumour connected the negotiations with Nottingham, 
this being particularly the case when a sum of £133,000 
was mentioned in the Commons as the figure accepted 
for a factory. But had the Nottingham place been sold 
for such a sum, J should imagine Mr. Kellaway, or any 
other responsible representative of the Ministry, would 
have considered the least said about the matter the better. 
It is a very fine building, erected on a site of 10 or 11 acres, 
in a series of bays, the ends of which all abut upon an 
ample railway siding, with a special siding for coal bunker- 
ing. The presence of water made the work of laying the 
foundations a rather difficult one, but all obstacles were 
overcome, though when the factory was converted from 
projectile making to ordnance work, the concrete flooring 
had to be replaced by a heavier one. Whilst not revealing 
secrets, Cammell’s people told me back in the winter 
that should their project be carried into effect it would 
mean almost the entire re-equipment of the building 
with new machinery, though some of the plant could be 
utilised. They also intimated that the work would not 
be of a kind suitable for the employment of women and 
that about 2000 or 2500 male employees would be required. 
Now the firm has issued an official statement explaining 
that the factory has been, or is about to be, acquired for 
conversion into a works for the building of all-steel railway 
wagons, and I understand they are to be chiefly for export. 
How the project will be affected by the rising prices of 
steel and the general attitude of labour are questions 
which only the future can decide. If this is not actually a 
new industry in the country, it certainly will be for 
Nottingham, which is rather badly in need of such 
enterprise. 


How Sheffield will Gain. 


The long steel wagons in the United States, with 
their capacity of anything up to 50 tons, could not now 
be dispensed with, and if they could be introduced on 
any large scale in this country it would very materially 
help to solve some of our problems of transport. Cammell’s 
project is of special interest, of course, to Sheffield. During 
the war the Nottingham factory received most of its gun 
forgings and castings in the rough from Sheffield, and 
now, when the transition from guns to railway wagons 
has been completed, Sheffield will still be iooked to, 
presumably, for the supply of wheels, tires, axles, springs, 
buffers and many other parts of the wagon, and should 
do very well if the new enterprise succeeds. Cammells, 
I notice, anticipate that the building of passenger rolling 


There are built at Sheffield, too, all-steel railway 


including refrigerator vans, besides locomotives, while 
large quantities of steel rails, points and crossings in 
manganese steel and other special trackwork are regularly 
turned out. So that the latest development of Cammells 
is quite in keeping with the character of one section of 
Sheffield’s industry. It seems at most a pity that Cammells 
were not responsible for the factory at Templeborough, 
so that this extension of railway construction might have 
been carried out in Sheffield itself, and a considerable 
saving thus effected in the transport of material. 


The Thorneliffe Projectile Plant Sold. 


Whilst on the subject of national factories, I 
may mention that since my previous letter the plant at the 
projectile factory at Thorncliffe, on the outskirts of Shef- 
field, by Newton, Chambers and Co., has been 
sold by auction. This factory did excellent work in the 
production of shells during the war, turning out several 
millions. In addition, Newton, Chambers were responsible 
for many of the huge oil tanks placed at different positions 
on the coast for the convenience of warships and for the 
erection of immense water tanks and the steel structures 
upon which they were elevated, at various military camps. 
The firm produced iron and steel castings for tilting 
platforms for heavy guns, amongst other things, and 
completed their erection. Nearly 450 lots came under 
the hammer last Thursday and Friday, and in almost 
all cases there were buyers, some of the lots exciting keen 
competition. Engineering firms from all parts of the 
country sent representatives. Generally speaking, good 
prices were realised; several electric motors, ranging 
from 12 to 50 horse-power, fetched from £76 to £140 each, 
a couple cf hydraulic accumulators sold for £425 and 
£450, and a round thousand each was paid for four sets of 
horizontal three-throw hydraulic pumps with automatic 
starting gear—only about £200 below schedule price. At 
£5500 Newton, Chambers were the purchasers of a three- 
crank six-cylinder tandem vertical gas engine. The 
last-named was not the only bargain of the sale, a quantity 
of overhead power transmission line and cable changing 
hands at £600, a rotary pressure blower with a 35 horse- 
power motor and pillar starter at £210, and a 6-ton tensile 
testing machine at £58. The two days’ operations yielded 
the Ministry about £25,000 or more, and a few items had 
to be withdrawn. Included in them were sixteen 150-ton 
vertical hydraulic forging presses, used for 18-pounders 
and now a glut on the market. Perhaps the bargain of the 
sale was when the hammer fell on £360 for a massive 
horizontal double-ended beam straightening and billet- 
breaking machine, almost new and worth originally nearly 
six times the figure. 


General Conditions. 


With the signing of the Peace Treaty it is hoped 
there will come a more settled feeling in industrial circles. 
There is certainly room for it. Something requires to be 
done to put more backbone into trade generally. There 
is lacking that buoyancy which one had a right to expect 
by now, and some people are expressing the view that no 
real bound forward will occur until after the turn of the 
year. m-hearth furnaces are feeling this sense of 
indecision rather badly, and the crucible holes are only 
kept going on an average four days a week. Automobile 
steel is a good line, orders being quite abundant and 
railway and tramway material is toning up nicely. Small 
tools continue in strong demand and steel forgings and 
castings are required in large quantities for the shipyards. 
It seems as if the removal of the prohibition upon imports 
into France is to be preterit by stiff tariffs. On the 
whole, Sheffield is having the offer of a very fair volume 
of business of one kind and another, but it still leaves 
pretty wide gaps here and there. The impression one 
receives is that the whole trade wants bracing up. How 
that can be brought about with rising steel prices is a 
problem ; but a far more serious question is the growing 
indifference of Labour. Two important company meetings 
were held here on Monday, and at each that was the burden 
of the speeches. The workers are heading for disaster to 
themselves and their interests. The time has come, and 
the very limit of that time too, when they must bring 
themselves to realise that the game they are playing is 
an extremely dangerous one for everyone concerned and 
for industry generally. If they must slow time, they 
might at least induce their fellows in Europe and America 
to do the same thing. But the position is that whilst the 
foreign workman is speeding up output, the reverse is 
taking place here. No wonder steel melters are only half 
employed, and that Sheffield manufacturing firms are 
buying steel billets from the States. I learn that Ger- 
many and Austria are looking up some of their old cus- 
tomers here. It is a good time now since I was assured 
by a merchant that large quantities of steel and steel 
goods were waiting across the North Sea for shipment by 
way of neutrals as soon as hostilities ceased; and the 
same thing was told me regarding Austrian glassware. 
Now it is stated that scissors of German make have already 
reached Sheffield, and that the representatives of an 
Austrian firm of glassmakers are soliciting orders for cruet 
bottle sets and similar ware. How long will it be before 
the thin end is followed by the thick end of the wedge ? 
Labour needs to wake up to such facts, or its very bread 
will be lost. 


Iron, Steel, and Coal. 


It is fully expected that this week will see an 
advance in iron and steel prices, and should the new 
fi be obtained in time they will be found amongst 
the ‘* Latest News from the Provinces.’’ Apart from that, 
the tendency of the market is distinctly in an upward 
direction. Fuels remain for the moment in much the same 


position as previously reported, on all hands efforts being 
made to get as much in reserve as possible in view of the 
uncertainty of the future. Railway dum 


and stocks at 


the gasworks have been largely in of late, though 


such supplies are not quite so free since the new order 
giving permission for the export from the Humber of a 
certain quantity of coal to neutrals without restriction. 
France and Italy continue to receive a fair tonnage and 
the Admiralty requirements at the coast are still large. 
The next export order affects Yorkshire, Derbyshire and 
Nottinghamshire. 


Slacks, especially seconds, are not 
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demand at-42s. per ton on rail at ovens. Best South 
Yorkshire steam hards are 23s. to 23s. 6d,; best Derby- 
shire, 22s. 6d. to 23s.; seconds and cobbles, 21s. 6d. to 
22s.; nuts, 21s. to 22s.; best hard slacks, 18s. 3d. to 
183. 9d.; seconds, 17s, 9d. to 18s. 3d.; soft nutty, 17s. 6d. 
to 18s.; peas, 16s. to 16s, 6d.; and small slacks, 13s. to 14s., 
all per ton at pit. The house coal branch is 27s. to 27s. 6d., 
and best Silkstone 23s. 6d. to 24s. 6d. An all-round 
advance should be expected before many weeks are over, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Iron and Steel Export Trade. 


THE high hopes which were entertained at the 
commencement of the year that there would rapidly ensue 
a considerable expansion in our export trade of iron and 
steel have not been realised. On the contrary, the great 
shortage of ore and the consequent limitation of production 
has prevented freedom of action regarding the resumption 
of our very large and valuable trading relations with the 
neutral countries of Europe, and even yet the shortage of 
supplies, particularly of pig iron, is such that exports are 
greatly restricted. The figures for the export trade of the 
Cleveland district over the first half of the year are now 
available, and the most arresting fact about them is that 
whilst pig iron exports have dwindled there has been a sub- 
stantial increase in the volume of shipments of steel, and 
this notwithstanding very considerable increases in the 
scale of prices. There is, of course, an enormous leeway 
to make up before we reach the pre-war standard of 
1,967,617 tons of manufactured iron and steel shipped 
during the year 1913, and the very wide difference between 
British and American quotations at the present moment 
suggests that when the competitive test is ruthlessly 
applied British makers will of necessity have to reduce 
working costs or lose their hold upon the markets abroad 
which have long been theirs. But for the moment the whole 
demand for steel and manufactured iron goods exceeds 
the supply, and thus it happens that whereas during the 
whole of 1914 the shipments of manufactured iron and 
steel aggregated 134,463 tons, that figure has already been 
exceeded this year, the exports for the first six months 
aggregating 137,745 tons, as compared with 71,610 tons 
in the first half of 1918, and 62,853 tons in the latter half. 


The decline in the export of pig iron, which was continuous 
during the war, has not been arrested since the Armistice, 
as will be seen from the following fizures relating to the 


Cleveland district :— 1918, first half, 194,960 tons; 1918, 


second half, 215,957 tons ; 1919, first half, 117,206 tons. 
The fall has been in no sense due to any lack of demand 
from abroad, but entirely owing to the inability of the 
makers to produce sufficient iron to meet the pressing 
needs of home and foreign consumers. Home needs 


necessarily come first, and as some neutrals have been pre- 
pared to pay almost any price to get supplies it has been 
found necessary when removing control of prices to retain 
the system of export licences whereby the authorities 
were able to regulate the amount of iron which is shipped 


abroad. An analysis of the returns shows that whilst 
shipments of pig iron to Italy each month have been well 
maintained, those to France, it is interesting to observe, 


have been steadily declining. and last month only 460 tons 
were sent to that country. The latest news is that France 
is offering to supply Belgium with 10,000 tons weekly at 
a price well below the British figure. One effect of the 
transfer of Lorraine will undoubtedly be to make France 
a competitor with Britain in the iron and steel trade. 
There has been a steady demand for iron from Japan 
throughout the year, and over 12,000 tons have been 
shipped to Japanese ports alone, whilst Belgium, in the 
last three months, has taken 13,625 tons. India has been 
the best customer for finished iron and steel, and in June 
alone took 9252 tons, whilst the shipment for May was 
13,256 tons. 


Cleveland Iron Trade. 


The Cleveland pig iron market continues steady 
and firm, but with business quiet, owing to the marked 
scarcity of the standard quality. Consumers are reported 
to be rather eager to make forward contracts at current 
rates, and in many cases would be willing to do business 
to the end of the year. The future is, however, full of 
uncertainties as to ore, fuel, and labour costs, and the 
makers consequently pursue a cautious policy in regard 
to future commitments. Prices were again under review 
at a meeting of the ironmasters this week, but they have 
resolved not to alter current rates for the present month 
at all events. Thus No. 3 Cleveland and No. 4 foundry 
are 160s., and No. | 164s., with a premium of 5s. per ton 
if the iron is needed for export. In the case of forge 
iron arid mottled and white iron a reduction of 2s. to 3s. 
per ton will be conceded by the makers who have fairly 
large stocks of the lower qualities. The export trade is 
practically at a standstill owing to the continued with- 
holding of licences. There are countless inquiries from 
abroad, but all these have to be turned down, as it is prac- 
tically impossible to get either licences or iron for ship- 
ment. In the home trade, too, the difficulties of distribu- 
tion are unrelieved and complaints are again rife about the 
truck shortage. 


Hematite Pig Iron. 


An advance of 10s. per ton has been made this 
week in the price of East Coast hematite pig iron. This 
has occasioned little surprise. It is generally recognised 
that the rapid rise in the price of foreign ore affords ample 
justification for an advance, and when Scottish hematite 
went up to 203s. and the West Coast makers also raised 
prices to 192s, 6d. it was fully expected that the North- 
Kast Coast makers would follow suit. The demand is 
quite unabated and buyers are readily paying the higher 
figure—so readily, in fact, as to warrant the belief that 
an even higher rate would be paid to ensure supplies. The 
new quotation for mixed numbers in the home trade is 
200s. For export the price is 205s. 


Iron-making Materials. 
The dearth of tonnage is still the dominant 





feature of the foreign ore trade, and there is keen com- 
petition for boats. With a freight of 29s. best Bilbao 
Rubio ore is costing about 58s. per ton ex-ship Tees. Coke 
prices are very firm, but no advance has yet taken place, 
good medium furnace qualities still selling at 39s. per ton 
at the ovens, 


Manufactured Iron and Steel. - 


Continued good home and foreign inquiries are 
reported for manufactured iron and steel. 
requisites, particularly plates and railway material, are 
in most demand on home account. Lighter material is 
not in such heavy request. Notwithstanding the con- 
tinuance of the engineers’ strike the employers, with the 
aid of apprentice labour, are able to keep the works going 
on Teesside, although ree large mills are idle. Diffi- 
culties, of course, arise, but the employers seem indisposed 
to make any further advances for a settlement. It is 
hoped, however, that the intervention of the Ministry of 
Labour will ere long result in some advance towards a 
settlement. The recent advances of price have been well 
maintained, The principal quotations governing the home 
trade are as follows :—Steel angles, £17 5s.; steel joists, 
£17, delivered in 4-ton lots net cash; steel ship, bridge 
and tank plates, £17 15s.; steel rounds and squares, under 
3in. down to gin., £19 15s.; steel flats, 5in. down to 1 }in., 
£19 15s. net cash, delivered in 4-ton lots ; heavy steel rails, 
60 lb. and upwards, £16 net on trucks; common iron 
bars, £20 10s.; marked bars, £23; strip iron, £21 15s.; 
steel hoops, £23 5s.; galvanised sheets, £27 to £27 10s. 
In the export trade prices vary, but are generally somewhat 
above the minimum figure quoted for home sales. 


The Coal Trade. 


The general situation in the Northern coal trade 
shows little alteration. The market, however, may be 
materially stiffened at an early date. The output has 
not been satisfactory for some time past, and it may be 
further curtailed when the shorter hours come into force. 
Of course, there are some people who affect to think that 
it will not; indeed some Utopian dreamers suggest even 
that the quantity of coal got may increase. It need hardly 
be said, however, that those who know best about coals 
and output do not expect to see any miracle of that kind. 
The general opinion is that there will be at least no increase, 
and more likely a lessened tonnage. Particulars are to 
hand regarding the placing of the order for the Norwegian 
Government—railways, &c.—in America, for which tenders 
were sent in from the Northern coalfield. It appears that 
20,000 tons were bought on a c.i.f. basis, which works out 
at fully 20 kroners less than the equivalent British prices. 
In other words, the American coal was from 25s. to 30s. 
per ton cheaper for doubled screened than best Northumber- 
lands, while at the same time 4000 tons of Welsh coal 
were purchased at 75s. for best Welsh and 72s. for Cardiff 
screened, being about 15s. cheaper than fuels in the 
Northern district. There is no doubt that a great deal of 
coaling stations business is being diverted from this dis- 
trict to Cardiff and elsewhere, largely owing to the possi- 
bility of being able to purchase cheaper coal. Under the 
Peace celebrations several groups of collieries are idle and 
are expected to remain so for two or three days, thus reduc- 
ing output for the week considerably. Tonnage for early 
loading is scarce, and as many stemmed boats are falling 
behind time owing to delays in other ports odd prompt 
cargoes are thrown on the market. They, however, meet a 
ready demand. Forward the position is not so favourable as 
boats stemmed with collieries now idle will accumulate, 
and altogether the congestion forward is likely to be more 
accentuated. Prices for shipment are firm at 90s. for 
best Northumberland steams for neutrals and 70s. for 
Allies ; seconds, 85s. and 65s.; best unscreened for neutrals, 
83s. 4d. Gas coals of all kinds are in urgent demand. 
Wear specials for neutrals command 75s.; bests, 72s. 6d.; 
seconds, 70s.; for the Allies the prices range from 55s. to 
60s. The bunker coal position is firm and early supplies 
scarce. Good ordinary unscreened for neutral vessels are 
steadily held at 70s. and for British boats at 60s., or occa- 
sionally slightly lower prices could be effected. The coke 
market is quiet for prompt on account of tonnage scarcity 
and prices might be discounted, but the forward demand 
is heavy and considerable bookings have been effected. 
Foundry for neutrals is 70s. and for Allies 65s. Gas-house 
make is 67s. 6d. to 72s. 6d., with large stocks in hand. 


Shipbuilding and Engineering. 


The activity in the shipbuilding trade on the 
North-East Coast continues unabated. There are no 
idle berths nor any prospect of any for years to come, 
and with a more settled labour market there would be a 
prosperous outlook for shipbuilding for an indefinite 
period. There is, unfortunately, a great deal of absenteeism, 
particularly among members of the “black squad.” 
The engineering trades are also briskly employed. 








SCOTLAND. 
(From our own Correspondent.) 


Labour Affairs. 


THE miners employed by the Midlothian Lime- 
stone Company at West Calder have come out on strike 
for the Sankey award of 2s. per day advance. The mine- 
owners state that the price obtained for limestone will not 
permit of the advance, and they have given notice that 
the mines will be closed down. In terms of the arrange- 
ment made some time ago between iron moulders in the 
Clyde area and their employers, the men will now be 
allowed to smoke at their work. The privilege will of 
course not be extended to men working in premises in 
which there is inflammable material. 


Shipbuilding Output. 


The output of vessels from the Clyde during the 
month of June amounted to:'35 vessels of 85,868 tons, com- 
pared with 18 vessels of 17,481 tons in May. The output 
for the six months to date amounted to 270,906 tons, 
compared with 275,128 tons~in 1914. The output has 
shown steady progress with the exception of May, when 


Shipbuilding* 





operations were hindered by a strike of tugboat men. 
This, however, had the effect of swelling the June returns. 
At present there seems to be some inclination on the part 
of owners to delay placing contracts for new steamers 
owing to high costs and the general uncertainty of markets. 
With the signing of Peace, however, a new state of affairs 
may obtain. Fresh contracts include ten carzo steamers 
for Port-Glasgow shipyards—five to be built by Messrs. 
Murdoch and Murray and five by Messrs. Ferguson 
Brothers. 


First Vessel from Burntisland. 


The first vessel built at the new yard of the 
Burntisland Shipbuilding Company, Limited, at Burnt- 
island, has just been launched. The steamer, named the 
Sunbank, was originally built to the order of the Shipping 
Controller and similar to the Standard C design, and has 
since been taken over by the Sun Shipping Company, 
Limited, of London. The yard at Burntisland, extending 
to fully 6} acres, was acquired only thirteen months ago, 
and within that period has been completely transformed. 
Berths, workshops, and offices have been erected, and five 
months only have elapsed since the keel plates of the first 
vessel were laid. 


Pig Iron. 

There has been little alteration in the Seotch pig 
iron trade. The demand for hematite and foundry quali- 
ties is very keen, and supplies are difficult to arrange. 
Hematite is particularly scarce, and consumers are prac- 
tically on a ration allowance. Foundry also is scarce, and 
is dealt out sparingly, and shipment has again been prac- 
tically stopped in the meantime. No. 3 quality is par- 
ticularly difficult to obtain, and smelters have plenty to 
do to satisfy home requirements. Prices are very high, 
and there is still a strong upward tendency. 


Finished Iron and Steel. 


Trade conditions show little alteration. A good 
quantity of home orders is still being placed, and works 
generally are fairly busy, but the situation created thereby 
is a false one. The overseas business, which was a feature 
in pre-war days, is conspicuous by its absence, and this is 
bound to have its effect on trade when the present burst of 
local business falls off. Other countries are expanding 
their efforts to include markets formerly the strongholds 
of British enterprise, and are even encroaching to a large 
extent on actual home preserves. The range of higher 
prices now quoted for home and export material can 
hardly do otherwise than have a detrimental effect on all- 
round business. At present the steel works have no lack 
of orders for ship plates, the demand being abnormal, and 
many of the works cannot now do better than name 
September for their earliest delivery. Sectional material is 
searce. Owing to the high cost of freight on imported ore, 
Scotch ironmasters have been compelled to advance their 
prices for hematite pig iron by 20s. per ton, and conse- 
quently steel makers have also been compelled to advance 
their prices as from July Ist. Boiler plates are now 
quoted £21, ship plates £18 5s., and angles £17 15s. net per 
ton for delivery in the Clyde area. Makers are asking 
higher prices than these for export, and in the case of ship 
plates have no difficulty in securing a better price. Supplies 
of scrap and fuel are plentiful. Sheet makers have a fair 
volume of business on hand, but evidently are now under 
the necessity of canvassing for orders. ere is now more 
inquiry for galvanised material, with more business result- 
ing. Malleable ironworks are still pretty well occupied with 
home orders. Outputs are not increasing much, and the 
working of the eight hours’ day has not meant any increase 
in this respect. Further, with the high costs of wages 
and materials producers are faced with a difficult problem 
to solve. Agricultural and engineering sections are busy, 
and horseshoe bars are in good request. A large business 
is being done in nails, despite the influx of the American 
article. Shipyards have no lack of repair work, while 
mercantile orders are receiving more attention, and the 
various yards are fairly well stocked. 


Coal. 

No change of importance has occurred in the 
Scotch coal trade. The easier tendency is still noticeable, 
but with outputs restricted collieries have little difficulty 
in disposing of their stocks, with the possible exception of 
drosses. Local orders are not now quite so insistent, and 
more attention can be given to exports. West of Scotland 
collieries continue to ship fair quantities to Irish destina- 
tions, and also to Allied and neutral consumers. The East 
of Scotland ports have a fair number of steamers on turn, 
and best qualities of Fifeshire and Lothian steams are 
doing a good export trade, with second-class qualities 
also coming in for their share of the business. The aggre- 
gate shipments from Scottish ports during the past week 
amounted to 177,706 tons, against 174,495 tons in the 
P ing week and 159,997 tons in the same week last 
year. Ell coal is quoted, f.o.b. at Glasgow, 33s. 6d. to 
35s.; splint, 35s. to 37s.; steam, 33s. 6d. to 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; first-class screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Commission Report. 


TxE report of the chairman of the Coal Com- 
mission continues to absorb a great deal of interest, more 
particularly as its contents have by now been well digested. 
A certain feeling of relief is experienced in the fact that the 
members of the Cabinet are not committed to the policy 
of nationalisation and that Mr. Bonar Law is personally 
antagonistic to it. At the same time, although steps are 
being taken by coalowners to resist effect being given to 
Mr. Justice Sankey’s report, the feeling prevails that 
sufficient energy is not being infused into the movement, 
and it is contended that a very strong deputation repre- 
sentative of every industry of note, directly and indirectly 
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concerned, should be 6rganised to obtain an interview 
with the Government leaders. A sound warning from such 
an influential body would not be lost upon members of 
the Government. The miners are moving in the matter 
of securing a definite declaration from the Government 
as to their intentions with respect to the report of Mr. 
Justice Sankey. They are striking while the subject is 
hot, and opponents to nationalisation should be equally 
active, if not more so, Opinion is certainly becoming 
more pronounced that Mr. Justice Sankey’s report is 
unconvincing. Labour unrest, and that alone, is his sole 
reason for the nationalisation of mines. All other reasons 
against such a proposal are ignored. Competition for 
the markets abroad, notably with America, is not men- 
tioned, and while services of coal exporters are recognised 
as necessary, still they are to be divested of any spirit of 
enterprise and reduced to the position of mere agents, as 
the Mining Council is to fix coal prices, and there is to be 
no advantage given to one buyer as against another. 
Furthermore, Mr. Justice Sankey recommends that 
expenditure on developments incurred after a date to be 
tixed and with the consent of the Coal Controller, should be 
repaid with interest at the rate of 6 per cent. from the 
date of expenditure, provided that if such expenditure has 
become remunerative before the date of the purchase of 
the colliery by the State, the amount of the sum payable 
by way of interest should be reduced by the amount of the 
profits earned on the capital expended. It will be remem- 
bered that Mr. Justice Sankey’s report was presented on 
June 20th, but it is interesting to note that a few days 
later colliery companies received a circular setting forth 
the provisions approved by the Government for inclusion 
in pending legislation as to coal mines, and these provisions 
are on identical lines with Mr. Justice Sankey’s recom- 
mendation as to expenditure on developments. 


American Competition. 


The fact that the chairman of the Coal Com- 
mission does not refer in his report to foreign competition 
in the coal trade is regarded rather as a disbelief on his 
part that serious competition is to be feared. It is to be 
noticed also that Mr. Bridgeman—Board of Trade— 
stated in the House of Commons that the cost of American 
coal delivered at European ports was at present higher 
than that at which British coal could be supplied. This 
may be ~o, but it does not remove the menace of American 
competition, which is looked upon as very grave by those 
who are engaged in the coal export business. Only within 
the past few days a well-known Cardiff firm of coal exporters 
received a communication from its agent in Norway 
in which he says the Norwegian gasworks have received a 
circular from the Norwegian Statens Skibsfarts-direcktorat 
inquiring whether they would be interested in importing 
American gas coal. In such case they have every prospect 
of being able to secure some cargoes for prompt ship- 
ment and would be assured that the price c.i.f. Bergen 
should not exceed that for English gas coal. The agent 
adds that if the gasworks should actualiy decide to go in 
for American gas coal it is most likely that the various 
importers will follow. 


Idle Steel Works. 


A serious situation has arisen in the steel trade 
of South Wales, 12,000 skilled men at Ebbw Vale, Dowlais 
and Cyfarthfa and Tredegar having come out on strike 
on Monday and Tuesday last. Notices were tendered 
@ month before and all negotiations to avoid a stoppage 
were abortive. These men are governed by the sliding 
scale agreement, and they claimed an advance in wages 
which would bring them up to a minimum of £5 per week. 
The masters offered a flat rate of £3 18s. 3d., which carried 
with it the withdrawal of the privilege of the men securing 
their coal at a cheap rate. The masters turned down the 
men’s demands and the workmen refused the employers’ 
counter offer. There was a conference of ‘the two parties 
last Saturday, when the masters asked the men to continue 
working under the old sliding scale for a week or two, as 
they had hopes that the audit would show a substantial 
increase and they could afterwards discuss a new wage 
basis. The men, however, contended that Clause 9 in 
the sliding scale agreement prevented any change in the 
wage basis, and if they went to arbitration it would go 
against them so long as that clause stood. The men’s 
representatives passed a resolution accepting the offer of 
the principle of a flat rate and agreed to recommend the 
men to continue at work after June 30th, provided the 
associated employers agreed to a payment of £5 per week 
to each man affected, this to remain a pro tem. arrangement 
pending negotiations for the establishment of a system of 
payment of wages in future. The employers, however, 
declined to grant a flat rate of £5 a week, and therefore the 
men struck work on the expiration of their notices. 


Co-ordination and Coal Exports. 


Twelve months ago the Bristol Channel Shipping 
and Coal Co-ordinating Committee was appointed, its 
duties being to decide all questions of priority as to destina- 
tion and generally to facilitate shipments, but there is 
good reason to state that very shortly an official announce- 
ment will be made to the effect that the Committee has 
been dissolved. The work, however, is to go on, as Mr. 
L. Reginald Lewis, who has been secretary to the Com- 
mittee, has been appointed by the Board of Trade to act 
as the direct representative of the Coal Controller and to 
superintend and control coal exports from South Wales 
and Monmouthshire. Exporters are naturally concerned 
about the proposal to cut down coal exports from South 
Wales by 600,000 tons per month, equal to 7,000,000 tons 
per annum, owing to the reduced output and the expected 
further reduction in production when the shorter hours 
of working are introduced the middle of this month. An 
official announcement on the question is likely to be made 
soon, but inquiries show that while foreign coal exports 
may befcurtailed to something like the extent above 
mentioned, such @ heavy loss in actual shipments will not 
be sustained. The Coal Controller is preparing a scheme 
whereby a considerably increased quantity of coals will 
be shipped to certain United Kingdom coast ports, and 
provision will be made for the supply of tonnage to lift 
these coals by releasing tonnage up to 2000 tons capacity. 


the strain upon the railways, which are very congested 
with coal traffic. 


Winter Pitwood Supplies. 


The Coal Controller is very anxious to avoid 
during the coming winter a repetition of the conditions 
which prevailed last winter arising out of the shortage of 
pitwood, and therefore colliery companies have received 
a circular stating that in order that all pitwood suitable 
for colliery use shall be taken up, collieries in the South 
Wales and Monmouthshire districts are instructed as from 
the Ist inst. to accept such delivery of pitwood as the 
South Wales Pitwood Allocation Committee may from time 
to time determine until each colliery shall have accumu- 
lated a stock equal to at least eight weeks’ normal con- 
sumption. Further, that additiéll stocking ground shall, 
if necessary, be taken up for such purpose. It is to be 
understood that such allocation shall be made on an equit- 
able basis of home-grown and imported timber, having 
regard to the pitwood consumption at the colliery and the 
total supplies available. If for good cause colliery com- 
panies are unable to comply with these instructions they 
are to give immediate notice to the Pitwood Allocation 
Committee and ask for an appointment and explain the 
reason for their inability to comply. 


Dock Workers Idle. 


The dock pilots, boatmen, and riggers at Barry 
struck work on Friday last in support of their demand for 
a 20 per cent. increase on their total earnings, and on Satur- 
day the dock gatemen at the Bute Docks, Cardiff, and at 
Penarth withdrew their labour because of no satisfactory 
settlement of their claim to come within the railwaymen’s 
agreement respecting the forty-eight-hour working week. 
The result was that at Barry vessels could not be moved 
in or out of berth, while at Cardiff and Penarth steamers 
could not enter or leave. On Tuesday, however, as the 
result of conferences it was agreed, subject to confirmation 
by the Railway Executive, that the dock gatemen should 
participate in the railwaymen’s agreement, and the men 
subsequently resumed work, while in the case of the dock 
pilots, boatmen, and riggers, although no basis for arbitra- 
tion could be arrived at between the negotiating parties, 
the suggestion was agreed to that a Conciliation Board 
should be set up to discuss the whole question of these 
men’s demands. The representatives of the Shipping 
Federation made it understood that they must lay the 
matter before a general meeting of their members for 
ratification, and hopes are entertained that an end of this 
strike has been reached. 


Current Business. 


The coal market has been in a very dislocated 
state as the result of dock workers’ strikes, and loading 
operations have been very restricted owing to tonnage 
not being available. The result has been that some 
collieries have had to stop work owing to the shortage of 
empties and others have been in great difficulties. Some 
salesmen have been ready to cut their prices and take 
schedule figures in cases where buyers could load imme- 
diately and clear empties, but the majority of salesmen 
are fairly confident that the strikes would not be of long 
duration and, recognising that as soon as work was resumed 
there would be extreme pressure for coals, declined to 
modify their prices, which have ruled from 15s. to 21s. 6d. 
above Schedule A for large and from 10s. to 12s. 6d. for 
ordinary small coals. Best bunker smalls have been very 
searce and salesmen are quoting up to 50s., which is 
21s. 6d. above the top Schedule A price. Patent fuel is 
fairly firm, and coke values are maintained at 65s. for 
Allies and 70s. for neutrals. Pitwood market conditions 
are featureless, supplies being fairly good. 


Newport. 


Work has proceeded without interruption at 
Newport Docks and there has been fairly strong pressure 
for coals. At the same time, however, the market has 
been rather erratic, some collieries being in difficulties 
ewing to not having tonnage in berth. Up to 55s. is 
quoted for large coals for Ailies, although some salesmen 
were prepared to take less to secure a prompt outlet for 
coals to enable wagons to be cleared 


Swansea. 


Anthracite coals have been in fair demand, 
more particularly for machine-made descriptions. Rubbly 
culm has ruled steady, but duff is weak. Steam coals are 
well booked up and coals for works ruled scarce. 





Latest News from the Provinces. 





LANCASHIRE. 


Labour Troubles in the Cotton Trade. 


In spite of all the efforts which have been made 
to reconcile the differences which exist between the 
employers and workpeople in the Lancashire cotton 
industry and the concessions of the former. the work- 
people refuse to come to anything like a reasonable frame 
of mind, the spinners having repudiated the settlement 
arrived at by the employers and leaders of all sections 
of the operatives a week or more ago. The members of 
the amalgamation have only resumed work at mills where 
the 46} hours’ week instead of 48 hours as agreed is 
accepted. When the different sections—the spinners and 
carders—of the operatives made an alliance with the 
weavers, forming a combination called the United Textile 
Workers, it was said that they would henceforth work 
unanimously together to achieve their common objects. 
What has happened? When a straight fight with the 
Employers’ Federation was engaged upon the sections 
have broken away from each other. The spinners have 
thrown over the other sections, with the result that turmoil 


binding to give the new arrangement a trial for eighteen 
months. This in spite of the immense concessions which 
have been made by the employers—concessions which 
are generally considered to place a very unfair handicap 
on the British manufacturer in the world's markets. It 
is truly high time that some determined step was taken to 
make binding, agreements which have been arrived at 
by these factions. Cannot public opinion assert itself ? 
In the meantime the employers cannot be blamed if they 
close down their mills entirely. 


SHEFFIELD. 


Iron and Steel Prices. 


As anticipated, the turn of the month has seen 
a further definite advance in iron and steel prices, though 
the market is rather irregular. It is possible, however, 
to arrive at a fairly good average, on which basis Lincoln. 
shire forge is quoted £7 12s. 6d. and basic from £8 10s. to 
£8 15s. Lincolnshire foundry is not offering. Derbyshire 
forge is now £7 10s., foundry £8 2s. 6d., and basic £8 12s. 6d. 
East Coast hematite is £10, and West Coast £10 2s. 6d., 
though one hears of a higher figure. For acid billets 
£17 17s. 6d. is now asked for Bessemer, and £18 7s. 6d. 
for Siemens, and for basic quality hard is £16 and soft 
£15 10s. Other raw materials are not yet altered, appar- 
ently, except steel bars, which are up by 15s, 








The London County Council 
Tramways. 


THE annual estimates for the working of the London 
County Council’s tramways for the year 1919-20 were 
published on the last day of June. It appears that the 
Highways Committee of the Council anticipates that there 
will be a car-mileage of 53,000,000, and that on the basis 
of the revised fares recently introduced, and on the 
assumption that sufficient cars will be in service to allow 
of that number of car-miles being run during the year, the 
gross receipts from all sources will amount to £4,475,000, 
In arriving at that figure it has been assumed, too, that 
the average receipts per car-mile will be 19.88d., as com- 
pared with 17.87d. for the year 1918-19 and with an 
average of 11.24d. for the preceding six years. The 
working expenses are estimated at 15.59d. per car-mile, 
and the total on the debit side, including war service allow - 
ances and a provision of £10,000 for contingencies, is put 
at £3,531,925. It is anticipated, therefore, that there 
will be a surplus on working of £943,075, and that sum is 
increased to £962,461 by the addition of £19,386 for 
interest on bank balances, sundry rents, &c. From it 
have to be deducted £426,833 for the repayment of capital, 
£252,840 for interest on capital expenditure, and £70,221 
for income tax. These three items amount to £749,894, 
which, subtracted from the £962,461 mentioned above, 
yield the sum of £212,567. That sum, it is estimated, 
will be available to transfer to the renewals fund. Un- 
happily, faith in the Highways Committee’s estimates has 
been so frequently shaken that one hesitates to accept 
this figure with any degree of confidence. If this year’s 
figures alone be taken it will be observed how far the 
Committee’s prognostications may be from being correct. 
In March last it was estimated that the amount which 
would be available for transfer to the renewals fund at 
the termination of the financial year 1918-1919 would be 
£50,321; as @ matter of fact, it was only £8069. The 
balance of the fund itself at the end of March this year was 
to have been, it was calculated, £315,584. As a matter 
of fact, it turned out actually to amount to only £261, dp 
or £54,171 short of the estimate. If matters pr 
the Highways Committee expects they will, the fund will 
stand at an even less figure at the same time next year. 
Taking the £261,413 and adding to it the estimated amount 
v\ ailable for transfer, i.e., £212,567, the figure of £473,980 
is arrived at, and it has to be increased by £9102 for 
miscellaneous réceipts to £483,082. The estimated expendi- 
ture on renewals is £371,480, which, subtracted from 
£483,082, leaves a sum of only £111,602 to represent the 
renewals fund. That figure, it will be remarked, is 
£149,811 less than the fund stood at the end of last 
March, and it is only an estimate based on assumptions 
which may or may not prove to be correct. It may be 
remarked that in the fortunate event of the anticipations 
of the Highways Committee proving to be accurate, the 
sum available for transfer to the renewals fund will be 
much more nearly at the rate of 1d. per mile than at that 
of the two-thirds of a penny per car-mile which the Council 
decided some years ago to lay by, without, however, 
meeting with any success as regards tangible results, 








BDUCATIONAL INTELLIGENCE. 





Tur Educational Committee of the Russo-British (1917) - 
Bratstvo (Fraternity), 26, Chester--quare, 8.W. 1, proposes 
to inaugurate a course of Commercial Emergency Lectures, to 
be delivered by British and Russian experts during the 
months of July, August, and September, on the various 
branches of Russian export and import trade and the techni- 
ealities of Russian business operations. These lectures will be 
delivered in English, and are designed to afford those intending 
to start as commercial travellers and agents the means of 
acquiring an indispensable elementary knowledge of the con- 
ditions and particulars of business operations in Russia. 








THE cinematograph has now been adopted by the 
Automobile Association and Motor Union to further its 
campaign for the increased use of benzole. The film 
illustrates by a series of pictures, first, the waste from coal 
by consuming the by-products, and secondly, the services 





prevails. The difference between them is such as to be 
almost negligible. It is a matter of a quarter of an hour 





One very iraportant effect of this scheme will be to relieve 





difference in the time of starting in the morning. and the | 





that are rendored to the community if the coal is coked 
| scientifically and all the by-products are conserved for 
separate use, 
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Books of Reference. 


Tar ‘“ Empire Municipal Directory and Year Book, 
1919-1920,’ which is the thirty-seventh annual’ issue of 
this useful book of reference and diary, appears this year 
rather later than usual, the delay having been caused by 
difficulties connected with printing due to shortage of 
labour. Even though it be late, however, it is none the 
less welcome, as it is a volume of which there is not an 
exact counterpart. For those of our readers who have 
yet to make its acquaintance we may explain that it is 
divided into sixteen sections. The first contains lists of 
local authorities and their officials in England and Wales, 
Scotland, Ireland, the Isle of Man and Channel Islands, and 
the Overseas Dominions. Section II. deals with road- 
making ; Section III. with engineering and building con- 
struction ; Section IV. with plain and reinforced concrete 
and cement ; Section V. with lighting, heating and ventila- 
tion ; Section VI. with municipalities and motors ; Section 
VII. with water supply, purification and softening ; 
Section VIII. with sewerage and sewage disposal ; Section 
1X. with health officials and sanitation ; Section X. with 
municipal war legislation ; Section XI. with disinfection 
and sanitation ; Section XII. with waste utilisation, refuse 
destruction and food production ; Section XIII. with fire 
prevention ; Section XIV. with town planning ; Section 
XV. with munieipal engineering, public health, and 
scientific societies, sanitary examining bodies, and Govern- 
ment Departments, and Section XVI. with a municipal 
engineers and sanitary trades directory. There is also a 
three day to the page diary. The book is issued by the 
Sanitary Publishing Company, Limited, of 8, Breams- 
buildings, E.C., price 5s. net. 

WE have just received a copy of the “‘ Directory of Mer- 
chants, Manufacturers, and Shippers of the World "’ for 
1919 from Kelly's Directories, Limited, 182, High Holborn, 
London, W.C.1. The book is now in its thirty-third 
annual edition and continues to prove an excellent volume 
of reference. It is impossible to give all the details of the 
work, for there are some 2700 pages, and each page con- 
tains nearly 400 names ; but we may say that the informa- 
tion embodied has been brought right up to date of goinu 
to press, with a few exceptions, particularly as regards 
Germany, Austria, and ‘Turkey, where the conditions have 
made it impossible for the revisers to work with any hope 
of assuring accuracy. The headings throughout are given 
in English and French and also in the commercial language 
of the country to which any particular section refers. 
Some 20,000 foreign cities and towns are coverer|, and there 
are a quarter of a million trade classification entries under 
them. The index alone covers 300 pages. It contains 
something like 150,000 references, and is as complete as it 
has been possible to make it. The ‘ Directory" can be 
thoroughly recommended to all who require information 
about trade, and is this year published at 45s. net. 

We have now received the 1919 edition of ‘ Sell’s 
Directory of Registered Telegraphic Addresses."’ This 
very useful reference book is now in its thirty-fourth vear 
of issue and comprises about 2550 pages. Section I. is 
devoted to a list of firms, giving trades, names, addresses, 
telephone numbers, and telegraphic addresses, and the 
fact that some 90,000 entries appear will show the scope 
of the book. Section II. may be said to be the index 
to the telegraphic addresses. Section III. contains a 
classified list of trades, and close upon 100,000 names of 
firms in the United Kingdom are included, whilst the British 
Empire overseas jis provided for in Section IV. Matter 
received up to the time of going to press, though too late 
for classification, is included at the end of the book. A few 
pages of illustrated trade marks have also been inserted. 
The volame is published at 30s. net by the Business Direc- 
tories, Limited, of 166, Fleet-strect, E.C. 4. 








THE 1919 issue of ‘“* The Year-book of Wireless Tele- 
graphy and Telephony ”’ brings this book of reference to 
its seventh year of publication. We find in the 1270 pages 
or so which it contains a recora of wireless development 
from its inception to the present day ; the laws and regu- 
lations affecting wireless telegraphy and telephony exist- 
ing in different countries, which cover no less than 475 
pages: a section devoted to land and ship stations con- 
tains the call letters and general particulars of wireless 
installations all over the world ; and special articles from 
eminent men. Amongst the latter Dr. Fleming deals 
with ‘‘ Maxwell’s Electromagnetic Theory of Light,” 
Mr. P. R. Coursey with ‘“ The Methods and Progress of 
Radio-telephony,”’ whilst “The Electrical and Acoustic 
Characteristics of Telephone Receivers *’ are discussed by 
Dr. L. V. King. ‘‘ Radio Frequency Phenomena ”’ is the 
title of a contribution by Dr. N. W. McLachlan, and Mr. 
J. Shoenborg continues his notes on valve patents during 
1918; this technical analysis has been supplemented by 
a complete list of British and American applications and 
patents during the same period. Dr. W. H. Eccles deals 
with ‘‘ Cartography from the Point of View of Wireless 
and Aeronautics.” Probably the most consulted section 
of the book will be that given up to “ International Time 
and Weather Signals,”’ for through this section navigation, 
both by sea and air, is facilitated. A feature introduced 
into this issue is certainly novel, and as far as we know 
appears in no other book of reference. It is a list of 
“* Official Holidays in Different Countries of the World.” 
A wireless map of the world in duplicated mercator- 
projection form is included, and the biographical section 
is rapidly becoming a regular wireless ‘‘ Who's Who.” 
The book is published by the Wireless Press, Limited, 
Marconi House, Strand, W.C. 2, at 7s. 6d. net. 








AccorDING to Paragraph xli. of Mr. Justice Sankey’s 
Report on the Nationalisation of Coal Mines, ‘ the Civil 
servant has not been trained to run an industry, but the 
war has demonstrated the potentiality of the existence of 
a new class of men—whethor already in the service of the 
State or not—who are just as keen to serve the State as 
they are to serve a private employer, and who have been 
shown to possess the qualities of courage in taking initiative 
necessary for the running of an industry.” 





British Patent Specifications. 





When an invention is communicated trom abroad the name and 
dd; of the icator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of —— may be obtained at the Patent-office 
Rn. h, 5, <j sh pt hosdi dé. 8, 7 





Sale Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








DYNAMOS AND MOTORS. 


127,088. May 17th, 1918.—Portaste Dynamo Execrric 
MACHINERY, the Portable Electric Motors, Limited, manu- 
facturers, and G. Fryer, all of 121, Victoria-street, London, 
8.W. 1. 

Tut object of this invention is to provide a machine costing 
little to manufacture, and combining lightness and simplicity 
with robustness of construction, features specially valuable in 
small portable electric motors. The frame A of the motor, of 
aluminiun, and of plain cylindrical form in order to facilitate the 
carrying of the machine in a simple sling, is bored to one diameter 
only, namely, the outside diameter of the machined surtaces 
B of the ribs and flanges of the frame. Besides this boring, the 
only necessary machining of the frame is the facing of its two 
ends. Inthe bore fits an aluminium brush rocker C, of which the 
exterral projection D forms a register for the commutator end 
bracket E. The bore B also registers the pulley end bracket F. 
This constrnetior gives the great advantage that the commutat« fF 
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end bracket can be removed as easily as the pulley end bracket, 
without disturbing a single connect'on. ‘To effect. this removal 
it is necessary to remove the three or four retaining screws G, 
when the whole of the interior of the motor can be thrown open 
for inspection and cleaning. The two end hearing brackets ean 
be identical in fori, which conduces both to simplicity and to 
cheapness of production. The stator H is laminated, being 
composed of circular punchings with internal slots, the punchings 
being held together independently of the frame by means of 
small longitudinal rivets—not shown. The brush gear is carried 
on a substantial fibre ring K fastened to the rocker by screws, 
small insulators or springs being entirely dispensed with. The 
brushes L slide in substantial rectangular casings, being pressed 
upon the commutator by two independent springs.—-May 19th, 
1919. 


TELEGRAPHS AND TELEPHONES. 


127,008. January 29th, 1917.—WiRE Less TELEPHONY, Société 
Frangaise Radio-Electrique, 10, rue Auber, Paris. 

This specification relates more particularly to the micro- 
phonie arrangements used in wireless telephony. Referring to 
Fig. 1 the cathode generator comprises as usual! a plate A, a grid 
B, and a filament C, fed by a source of electric current. The 
antenna is earthed through the coil D. To this coil is coupled a 
second coil E which is branched between the grid and the fila- 
ment, and which serves for the excitation of the generator. The 
electromotive force F is applied to the plate of the cathode 
generator. An impedance consisting of an inductance G 
and a capacity H, branched in parallel and _ sensitively 
tuned to the frequency of the generator, is arranged between 
the grating and the filament. This impedance can easily 
be made very great, and of the order of magnitude of the resist- 
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ance of the generator between the grating and the filament 
The microphone K is placed, in series with the inductance. 
Under these conditions the impedance is proportional to the 
resistance of the microphone, and the variations of resistance of 
the microphone produce corresponding variations of the im- 
pedance. It may be said that the results are the same as if a 
microphone of very great resistance—of the order of magnitude 
of the resistance of the generator between the grating and the 
filament—-which is found to be more suitable for shunting the 
grating filament maintenance circuit of the generator, had been 
substituted for the microphone of ordinary resistance. In the 
arrangement described above the microphone K can alternatively 
be placed in series with the capacity H in order to obtain the same 





results. A three-phase alternator L is employed as the generat- 
ing suurce in Fig. 2.—-May 29th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


127,117. June 3rd, 1918.—ApnsustaBLE Nuts For Heap 
Screws, &c., the Churnet Valiey Engineering Ccmpany, 
Limited, Leck, Stafis, and C. Barrance. , 

Instead of using screws, wedges, or other kinds of moving 
parts to adjust the relative positions of the two halves of nuts, 
with the object of taking up slack between the compound nut 
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and the screw, the inventor employs.a section of soft metal. 

When the threads of the nut wear, this soft metal, A in the 

drawing, is hammered, or squeezed, and the two parts of the nut 

thus forced apart, with the result that the slack is eliminated.— 

May 29th, 1919. 

127,149. July 19th, 1918.—A Tarer-saw Wence Cuvcx, J. 
Allen, 112, Ladypool-road, Sparkbrook, Birmingham. 

The most novel feature in this chuck is the arrangement for 
interchanging sets of jaws to suit different shapes of work. 
On to the nose of the chuck body A there is screwed a ring B 
which carries a set of jaws C. The jaws are pivoted at D, and act 
as short levers. The outer ends engage with the work, such as 
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W, while the inner ends bear against the cone-shaped ring E. 
The ring E is moved forward, and the jaws thus pressed into 
engagement with the work, by means of the hand wheel F, which 
works on a screw cut on the body A. A ball thrust G is inter- 
posed between the hand wheel F and the cone ring E. A coiled 
spring H is used to keep the jaws in ergagement with the ring E. 
By taking out the pins D jaws of various shapes suited to the 
work in hand, can be inserted.— May 29th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


127,135. June 27th, 1918.—A-PERIopIC MaGNeTIc Compass, 

E. F. Campbell, Killymain Rectory, Moy, county Tyrone, 

§ Ireland, representative of the late G. R. Colin Campbell, 

R.N., and G. T. Bennett, Admiralty Compass Observatory, 
Slough, Buckinghamshire. 

The object of this invention is to provide an effective means 

of quickly damping out the oscillations in a magnetic compass 
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which has been disturbed. The amount of damping requisite 
to produce a-periodie motion is obtained by attaching to the 
needles a radial filament or filaments made of glass, wire, or 
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other suitable material ; in contradistinction from ribs or wings 
attached to the needle system and moving broadside through the 
liquid as previously employed in such compasses. These 
filaments may be straight, or may have the ends turned up or 
down, or curved, as expedient, and may be provided with vanes 
or other filaments depending from them. In all cases the aim 
is to produce a high damping resistance as the filament or 
filaments move through the fluid inside the bowl, while at the 
same time the smallest possible addition is made to the moment 
of inertia of the revolving mass of the needle system. The 
needle system of an a-periodic magnetic compass suitable for an 
seroplane is illustrated in the accompanying drawing. A 
skeleton hemispherical dome is constructed of ribs A carrying 
the pivot at the summit and girdled by the ring B. To the ring 
are attached two carriers C which hold each three magnets D. 
The damping filaments E, here eight in number, are attached 
to the dome and project in the direction of the cardinal and 
quadrantal points. Letters N, E, 8, W, abbreviations of the 
names of the cardinal points, are attached to the filaments which 
point in those directions respectively.— May 29th, 1919. 


TRAMWAYS AND RAILWAYS. 


127,102. May 23rd, 1918.—Troruey Heaps ror ELEctrRic 
Tramways, Wadkin, Mills and Co., Lim:ted, Castle Boule- 
vard, Nottingham, A. G. Hendy Thatcher, 39, Musters- 
road, West Bridgford, Nottingham, and. J, G. Small, 
Woodthorpe Grange, Nottingham. 

This specification describes a trolley head fitted with a guide 
plate to facilitate fixing the trolley wheel in position on the over- 
head conductor. The trolley wheel head, comprising a bowl- 
shaped holder A with the trolley wheel suitably mounted, is 
so made as to be capable of a limited rotation about a 
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vertical axis by having a spindle B at the lower end arranged in 
a bearing formed in the trolley arm socket. A guide plate C 
is adapted normally to lie wholly within the head of the trolley 
wheel, as shown in Fig. 1. A bell crank lever D which operates 
the guide plate is connected to the hand rope E. The arrange- 
ment is such that when the trolley arm is lowered by pulling 
the hand rope, the guide plate is raised into its upper position 
—Fig. 2—but it returns to its former position when the rope is 
released.— May 23rd, 1919. 


MINES AND METALS. 


127,134. June 25th, 1918.—Dr1amMonp Jia CONCENTRATORs, 
R. A. Blake, 14-15, Southampton-buildings, Chancery- 
Jane, London, W.C.2. A communication from Dr. Carl 
Krause, Box 141, Ludiritzbucht, South-West Protectorate of 
‘Africa. 

The present invention is based on the discovery that when 
the jig screen is curved or inclined the concentrate tends to 
rise to the highest point of the screen, instead of passing to the 
lowest point,as has hitherto been thought. This phenomenon 
can be explained by the fact that the shape of the sieve causes 
the jig bed gradually to decrease in thickness at the higher part 
of the screen. The water acting upwardly on the bed finds 
least resistance towards such thin part of the bed. The stream 
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of water, which is originally perfectly vertical, is thus diverted 
towards the highest point of the screen, and the concentrates 
—being the heaviest particles, and therefore lying immediately 
on the screen—are pushed forward in the direction of the highest 
point. The screen is shown at A, and is mounted near the water 
level in the chamber B. Pulsations in the water are prodrced 


by means of air pressure in the space C. The material to be 
concentrated is fed down the spout D, and the tailings flow over 
the edge of the screen into the annulus E and out of the machine 
by the opening F. The concentrates rise up the dome of the 
screen, under the action of the pulsating flow of water, and, 
ae the holes GG, fai into the hopper H.—May 


MISCELLANEOUS. 


127,137. June 29th, 1918.—FasTentnes For BALE BANDING, 
H. W. Rowing, Bryn-y-mor, Brockley-grove, Brockley, 
and V. W. Riley. : 

This is a modification of the pin and buckle type of fastening 
for the hooping of cotton or other bales, which is claimed to be 
more efficient and to enable the hooping to be released without 

destroying the bands. The style of fastening is shown in Figs. 1 

and 2, from which it will be seen that the two ends of the band 

are bent together to form a shallow U. A rectangular link of 
flat metal is slipped over this U, and a key A, with sharp corners, 
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driven in between the top of the U and the link. The hooping 
ean he released by forcing out the key A. Figs. 3 and 4 illus- 
trate one of the tools used to make the bend in the ends of the 
band. The dies for forming the bend are marked Band C. B is 
fixed to the handle D, while C slides in a slot cut in the enlarged 
end of the handle. The lever E is pivoted on D at F, and 
provided with a cam-shaped boss, which is used to force the 

two dies together and thus form the bend in the aes. A 

small link G is used to draw the dies apart again.—May 29th, 

1919, 

127,177. October Ist, 1918.—ELecrro-PLATING STEEL ARTICLES, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C., and the General Electric 
Company, Schenectady, New York, U.S.A. 

It has been found to be impracticable to oe plate steel 
springs to decrease corrosion, because the tensile strength of 
the springs is very greatly reduced by the plating. Similarly, 
pickling steel springs in acid to clean the surface greatly reduces 
the tensile strength. This deleterious effect, connected in some 
way with the generation of hydrogen at the surface of the 
ferrous metal, may be obviated, according to this specification, 
by providing steel under strain with a coating of material, which 
is substantially impervious to nascent hydrogen. The metal 
thus coated may subsequently be electro-plated without any 
deleterious effects upon its mechanical properties. The steel 
to be coated is preferably first cleaned by sand blasting, and is 
then dip , in the presence of a suitable flux, into a coating 
metal. When thus treating steel which has been given a temper 
or set under strain, it is necessary that a coating metal should be 
chosen wh‘ch has a melting point below the temperature at 
which the steel has been tempered. In the case of spring steel, 
the tempering temperature is somewhere about 300 deg. Cent. 
As tin has a melting point of 232 deg., and as it can readily 
adhere to a clean surface of steel, it is particularly well suited 
for the present purpose. The following experiments were 
carried out to test the process. Two steel springs were selected 
from a lot of springs, samples of which upon test had broken on 
the testing machine with a pull varying between 3101b. and 
439lb. The selected test springs were made cathode for one 
half-hour in a copper cyanide solution, and when tested were 
found to break at 69lb. and 1371b. pull respectively. The 
copper-plated samples stretched very little before they broke, 
while those untreated stretched one or two times their original 
length. Two more test springs were pickled respectively for 
three minutes and one hour in a 20 per cent. sulphuric acid 
solution. The sample pickled for three minutes broke at 198 Ib., 
and the second sample, pickled for one hour, broke at 29 lb. 
The latter sample had only been reduced by one-thousandth of 
an inch in diameter by the action of the acid, which clearly 
shows that diminution of size does not account for the weaken- 
ing of the metal. Additional samples of steel springs were first 
sand-blasted, dipped into Iten resin and then into molten 
tin heated to a temperature of about 260 deg. to 300 deg. Cent. 
After having been tinned, the samples were copper plated in 
the same solution used for copper-plating the test samples 
above described. These tin-plated samples showed a breaking 
strength ranging from 318 lb. to 417 Ib., all being well within 
the range of the tensile strength values obtained for the un- 
treated springs. It is claimed that the process is also applicable 
to other forms of strain-hardened steel, for example, steel 
articles of various sorts which have been formed by cold pressing. 
—May 29th, 1919. 











THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


On Wednesday evening, the 25th of last month, the Institu- 
tion of Electrical Engineers held a conversazione in the halls 
of the Natural History Museum, Kensington, to weleome 
those members who had returned from military service. Over 
2000 of the members of the Institution served in the war, of 
whom 160 lost their lives. The principal guests present included : 
—Sir Charles Bright, F.R.8.E., Lieut. Sir A. Whitten Brown, 
K.B.E., Sir Thomas O. Callender, J.P., Coionel Sir T. H. Holdich, 
Sir H. E. Howard, K.T., Rear-Admiral Gi--seppe de Lorenzo, 
Sir Henry Fenson, Sir Francis T. Piggott, Sir R. Henry Rew, 
the Right Hon. Lord Shandon and Lady Shandon, Major- 
General Sir A. W. Stuart, C.B., Sir Harry Wilson. 

The President, Mr. C. H. Wordingham, C.B.E., in a speech of 





welcome to the guests, recalled the fact nat it was five yaars 
since the last conversazione, and continued, ‘‘ few of us have 


escaped bitter loss in that time, and the thoughts of many of 
us will be with those no longer with us. We shall not diminish 
the heartiness of our welcome to those among us to-night 
because we do not forget those who have not returned. t 
those who are bereaved join heartily with the othors in welcom- 
ing home the men who have been spared to those who love them. 
To ene and at', whether they come from land or sea or air, I 
extend the warmest, heartiest antl sincerest welcome from every 
member of this Institution.’”” The arrangements included an 
excellent prog of music by the Royal Artillery band and 
by a number of well-known artistes. 

It was some disappointment to the members of the Institu. 
tion who attended the annual dinner held at the Connaught 
Rooms the following evening that the principal guest, Colonel! 
Sir Hamar Greenwood, Parliamentary Under-Secretary, Home - 
office, was unable to attend owing to parliamentary duties. In 
his-absence the toast of the Institution was undertaken by Dr. 
C. O. Mailloux, a past-president of the American Institute of 
Electrical Engineers and a long-standing member of this 
Institution. The chair was occupied by the Prosident, and 
amongst those at the head table were Sir George H. Makins, 
President of the Roysl College of Surgeons; Rear-Admiral 
Giuseppe de Lorenzo, of the Italian Navy; Lieut.-General 
Sir W. T. Furse, Master-General of Ordnance, War-office ; Sir 
Evan Jones, Controller, Coal Mines Department, Board of 
Trade; Colonel Sir Thomas Holdich, President of the Royal 

ap..ical Society ; and Sir Robert Hadfield, President of 
the Faraday Society. 

In responding to Dr. Mailloux’s toast, the President, dealing 
with the work of the Institution, referred to a committee which 
hoped very soon to present a considered opinion, prepared after 
consultation with other associations concerned, on the epech- 
making Electricity Bili. Another committee, he stated, had 
been investigating the subject of underground transmission 
cables, and hoped to be able to put. before the Electricity Com- 
missioners a great deal of opinion which would assist them in 
considoring the tremendous problems involved in providing « 
supply of electrical energy over the whole country as cheaply as 
possible. A third committee had prepared a report which was 
accepted at a conference, setting out views as to the lines on 
which future legislation regarding patents should proceed. A 
scheme had been pre’ » which it was belicved would be 
quite workable, for providing an Empire patent, which would 
be of inestimable benefit to the inventor. 

As the result of a happy sugg«stion, fraternal g~ etings were 
sent to the corresponding institutions in America, France, Italy 
and Japan. 











LAUNCHES AND TRIAL TRIPS. 


Homayon, steel screw steamer; built by William Gray and 
Co., Limited; to the order of Turner and Co., Liverpool ; 
dimensions, length 376ft.; to carry 7000 tons deadweight ; 
engines constructed by the builders ; launch, Friday, June 27th. 


Srris, standard type cargo ship ; built by Harland and Wolff, 
Limited ; to the order of Royal Mail Steam Packet Company ; 
dimensions, length 400ft., beam 52ft.; to carry 5350 tons groes ; 
engines, triple-expansion ; three large cylindrical boilers work- 
ing under forced draught ; constructed by the builders ; launch, 
Thursday, June 26th. 


PHILADELPHIAN, standard cargo ship, ‘‘N” type; built by 
Harland and Wolff, Limited ; to the order of Leyland Line, of 
Liverpool ; dimensions, length 412ft., width 55ft.; to carry 6500 
tons gross; engines, triple-expansion ; three large cylindrical 
boilers working under forced draught; constructed by the 
builders ; launch, Thursday, June 26th. 

Gropno, “H” t standard ship; built by William Gray 
and Co. (1918), Limited ; to the order of Shipping Controller, 
transferred to Ellerman’s Wilson Line, Limited ; dimensions, 
length over 300ft.; to carry 4000 tons ; engines, triple-expansion, 
22in., 36in., 59in. by 39in. stroke ; two boilers, pressure 180 lb.; 
—— by the builders; maiden voyage, Thursday, June 

6th. 

Typr ‘“‘C”’ standard ship; built by Sir Raylton Dixon and 
Co., Limited ; to the order of the Shipping Controller, acquired 
by Sir J. R. Ellerman, Bart.; dimensions, length 331ft., width 
46ft. 6in., depth moulded 25ft. 6in.; engines, triple-expansion, 
25in., 4lin. and 68in. diameter by 45in. stroke, pressure 180 lb.; 
constructed by Richardsons, Westgarth and Co., Limited ; 
launch, Thursday, June 26th. 


BEresy, standard ‘“‘B;” built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited; to the order of British and 
African Steam Navigation Company, Limited; dimensions, 
length 400ft., beam extreme 52ft. 3in., depth moulded 31ft.; to 
carry 8200 tons deadweight ; engines, 27in., 44in. and 73in. by 
48in. stroke, pressure 180]b., fitted with Howden’s forced 
draught ; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, Friday, June 27th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue A.C. Cutting and Welding Company, Limited, of 25 and 
27, Theobald’s-road, Holborn, London, W.C. 1, has engaged Mr. 
W. H. Flood as the chief engineer to its head office, to act as 
electrical expert and welder in connection with its special system 
of A.C. welding. Prior to his present appointment Mr. Flood 
was chief electrical engineer to the late Thames Ironworks. 


Tue firm of Payne Gallwey, Brown and Co., of Albert Build- 
ings, 49, Queen Victoria-street, London, E.C. 4, which was formed 
just prior to the wer, has again been formed on more extensive 
lines, the directors being J. Payne Gallwey, late Brevet Lieut.- 
Colonel, R.E., and Mr. C. L. Brown, A.M.I.E.E., Lieutenant, 
R.E. The compazy proposes to act as manufacturers’ agent for 
colliery, factory, shipyard, and general engineering supplies, 
machinery and plant, mechanical and electrical, for home and 
export. 








CATALOGUES. 


Jonn Brron anv Co., Limited, of 2, London-wall Buildings, 
E.C, 2, have sent us twowell gow up booklets, entitledrespectively. 
‘* Indian Trade Statist.cs ” and ‘‘ Forty Years of Railway Work.” 
The former is issued by Turner, Hoare and Co., engineers and 
contractors, of Bombay, and the latter, which is tastefully 
——” by Light Railways, Limited, London-wall Buildings, 

g.C. 2. 








INSTITUTION OF Navat ARCHITE:TS.—Two senolerships of 
the value of £150 per annum each, and tenable for three years, 
will be d this » Viz.:—The Cammell Laird Scholar- 
ship in Naval Architecture and the Parsens Scholarship in 
Marine Engineering. Candidates must be British apprentices 
in — or marine engine works, between the ages of 19 and 
25. tries close on August llth. Full particulars may be 








ebtained from the Secretery, Institution of Naval Architects, 
5, Adelphi-terrace, London, W.C. 2. 
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PUBLIC NOTICES. 


PUBLIC NOTICES 


PUBLIC NOTICES: 


PUBLIC NOTICES 
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SALVAGE VESSEL “ RINGDOVE”’ FOR SALE. 


‘he Admiralty have for Sale 

a VESSEL in course of fitting out as a 

ag nt i as follows :— 

ig ae between perpendiculars, 167ft. 

Breadth extreme, 32ft. 

‘Tonnage register, 202 (about), 

Present mean draught, 8ft. 

Composite construction a. vertical triple- 


xpansion. 
Tadieated ho pews 1200 (estimated). 
Boilers, two roar drical return tube. 


1 is lying at Liverpool, and the present state of 

“ak would allow of her being converted for other 
services 

fender forms, with permissio inne may be 

Rete the DIRECTOR OF CONTRACTS. 

Branch 8, Room 79, West Block, Parniralty. 8.W. 1. 


Tenders will be received up to 12 o’clock noon on 
Friday, 8th August, 1919, 4014 








— PUBLIC WORKS AND STATE RAILWAY 
DEPARTMENTS. 


| ee Secretary of State 


monks we ¥ in — a. in 1919, 
Euro} 3 Indians 
s ASSISTANT. ENGINEERS. in Hin the indian Public 
Works and State Railway os. if so. many 
suitable candidates present t 
very candidate must be a British subject or a 
ruler or subject of any State In India in respect of 
whom the Governor- ances of India in Council has 
made a declaration that he is to be considered aise. 
fhe appointments for Europeans will 
for candidates who have served in His Majesty's 
Forces during the war for at least one year or who 
have been prevented on adequate grounds from so 
serving. European candidates must have been born 
on or after 2nd August, 1891. and on or before Ist 
Aucust. 1897. 
Indian candidates must have attained the age of 21 
and not attained the ave of 24 years on Ist July 1919. 
Every candidate must either (1) have obtained one 


o. ABR > 


BY pea OF tin DISPOSAL BOARD, 
FOR SALE BY PUBLIC TENDER, 


LT pegs Plant, 


at Cleveland Steel Works, South Bank, York- 


o THREE HYDRAULIC FRECORS “op to 300 tons. 

FOUR HYDRAULIC ACCUMULA A 

FOUR THREE-THROW hd tad for above. 

1LS, SHOCK ABSORBERS, ,high and 

low- PPUMe, PIPING, VALVES, HIGH-LIFT TUR- 
$., 


008 in Siping SURO tet 
r.p.m, an 
ONE Bipering BOARD and HIGH - TENSION 

yd oupoles. 

INE 9 H.P. volts _three- vere 60-cycle 

Squirrel ne & MOTOR» and STARTER 

Tenders 28th July, 1919. 

For ‘ictasiog list, Tender forms and fr ee to Mensaly 
apply to ore OLLER, Plan Mach: 
Section, Charing Cross Sepa Buildings. ):4 x 2. 








BY eae SS OF THE oe BOARD. 
MINISTRY OF MUNITIC¢ 
NOTICE.—For detailed list of all ies Govern- 
ment Property for C3 epply at the nearest bookstall 
r 


of 
Whitehall place, 8.W., for *‘ SURPLUS,” price 34. 


: [Pjorman ” Engines for Sale by 
PUBLIC TENDER. 
At the works of Messrs. W.'H. Dorman and Co., 
Stafford 


TENDERS are INVITED for the. PURCHASE, 
either as a whole or in ee — number ot 40.H.P., 
type 4 J.0., mark 4 MAN’ ” ENGINES, bore 
120 mm., od 140 mm 

» be lodged not later than 10 a.m. on the 


Tenders 
80th = ys ‘1919. 
der forms and permis to view can be obtained 
on application to the .CONTROLLER, D.B.1 
Charing Cross Sebbendansie Buildings, London, Ww: Or 
232 





of certain recognised University degrees or other 
distinctions in . wee or (2) have | passed 
Sections A and B of A 
Examination of the Institution of Civil Engineers, 
been exemp' a Institution from such 
examination, or the d . evidence 
that he is aarein eligible under the Regulations, 
Applications from European candidates must reach 
the India Office by 3ist March, 30th June, and 30th 
September for the three sittings respectively of the 
Selection Committee, which will be held in April or 
May. July or August, and ber ber. 
Applications from Indians must reach = India 
Office not later than 30th June. Printed forms, 
together with information regarding the conditions of 
appointment, may now be tained from t 
SECRETARY, Public Works "Department, India 
Office, Whitehall, London, 8.W. 
india Office, London, le 
February, 1919. 2027 











Re- 
oo ssistant 4 He 


Lae for 


Department 

States for three years’ mS age citk Sa of per- 
manency. Salary £360-£15-£480, duty allowance of 
£75 a year and a war bonus of £100 a year. rst- 
class passages. Liberal leave in England on full 
salary. Pros of promotion, if remaining in the 
service, to higher posts with salaries ranging between 
£480 and £1200 a year. 

Candidates, 23-35 years of age, preferably single, 
who have received a good = theoretical training, pre- 
ferably at a Univeraity Engineering College recog- 
nised by the Institution at Civil Engineers, or have 
completed their articles with civil engineers of 
standing, and passed the A.M. Inst. C.E. Examination, 
= apply at once y+ tee seine brief detai 


and e WN AGENTS FO 
THE. COLONIES, 4, Millbank, “aw. 1, 
M/F. M.S 
Works by the 


abt A ze 
ent of eg — for by 


Selon? fesideutiat voervien with possible permanenc 
Salary £360-£10-£450. with a duty teenaged 2 of “egy oa 
annum ee. a war bonus of 10 per Free 
didat single, age 25-30, oy ‘belong 
to the institution of Civil Engineers, who have had 
considerable training as Engineering Assistants in 
the Waterworks Engineer's Office of a large town, and 
who are capable of supervising the installation, 
tunning, and repairs of a modern steam pumping 
plant, should apply at once, by letter, giving brief 
details of age and experience, to the CROWN 
FOR . ae” 


quoting 
4226 





Assistant Engineer Re- 


QUIRED in Bh oa te Office, 





AGENTS THE COLONIES, 4, 


London, 8.W. 1, quoting M/Hong Kong 8967 
sha Department of German Fast Africa, for 
one tour of 12-30 months, with possible 
Permanency. Salary £300-£15-£400 per annum, and 
& temporary allowance of 5s. per day. Quarters free 
of rent and first-c! passages. Liberal leave in 
England on full salary. Candidates, 25-40, pre- 
practical experience 


ferably single, 
and” Roadmaking, and 





Assistant Engineer Re- 


QUIRED for the_ Public Works 


having had 
in Public orks, Buildifigs, 
preferably A.M. Inst. C.E., should apply at —_ (by 
Istter), giving brief details of age and_experien to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/G.E.A. 8949. 

4225 

the Public Works Departm 


Grade DISTRICT. geen 


TWO 2n 
NEERS, Salary £350 per annum, rising to £400 pe 
annum, Age not over $2 years. Qualifications | 
Shouid be a  trsined Civil Engineer, with at least five 
years general professional and administrative experi- 
ence, and be either a Corporate Member of the Insti- 
tution of Civil Engineers or hold some equal 


cuaiitving diploma. 
DISTRICT ee ee? = 





Reauired by the Govern- 


MENT of nidad ee Service In 


SSISTAN’ 
pir. annum, rising to £300 1» Agen ver 
30 years, Me qualifeati ions: Should 
be # competent Clerk of Works, with experience in the 
Construction ‘and Maintenance of Roads, Bridges, 
Prlidings and a wpe i in ag age Steel and 


Free provi each case.— 
Candidates should ap ont at once ‘by letter), ote 
brief details of age and experience to: the CRO 
i ae THE — aries 4, eae, 
. + qu . 
respectively, re ti rt 








BY DIRECTION OF THE DISPOSAL. BOARD, 


MLNISTRY OF MUN. 

NOTICE.—For detailed list of r! Surpias Govern- 
ment Property for oe. a at the penton bookstall 
or to the Director of Pu Peay ity, Bed a 
erro ” pace, 8.W.. ** SURP. et - 

‘OR SALE ‘ey "PUBLIC TENDER , 


Machinery and Plant, 


he Lancashire and Yorkshire Co.’s Loco 
motive oe: Horwich, - Lancs. 


Comprist 
AUTOMATIC SHELL- WEIGHING MACHINES, 

¥y 100 1b.. by Pooley 

HYDRAULIC PRESSES, Seton 1 pressure 1000 per 
square 
Double-headed HORIZONTAL DRILLING MA- 
CHINES, by Holroyd, - of spindle lin 

ELECTRO-PLATING P . combisting of ra volt 
dynamo, shunt regulator, Avith voltmeter, &c. &c. 

Together with :— 

SHELL BORING, RECESSING and ROUGH 
TURNING LATHES, THREAD G MA- 
by Oldfield, Schofield DUFFING -MA- 
CHINES, poco atti sae or 
TAPPING MACHINE HAFTING (2in. diam 
LEAD-LINED TANKS. * LACQUERING OVENS, re 





&c. 

Tenders are invited for the purchase as a whole or 
in part. Tenders close on the _ July, =. 

it to view and Tender forms to be obtained 

from the CONTROLLER, Machinery and _ Plant 
(Demobilisation).. Ministry of Munitions, Charing 
Cross Embankment Buildings, London, W.C. 2 on 

4 





BY pea i OF Fe A BOARD, 
NOTE. Be me Aetatied list of all Surplus Govern- 
ment Property for sale, apply at the nearest Bookstall 
or to the Director of Publicity, Ministry of Munitions 
Whitehall-place, 8.W., for ‘‘ SURPLUS,”’ price 3d. 


Fer Sale. 


ee a those items marked with a ‘star may 
be D.B.5.a., Engineers’. Store (Gallery), 
Aaviontvarel Hall, Islington, and also at — 9, 
37-41, Old Queen-street, Westminster. S.W. 

Farther particulars and Tender forms mae ‘be had 
on application to the CONTROLLER, Factory Con- 
sumable Stores fon, Government Disposal Board, 
37-41, Old Queen-street, Westminster, 8.W. 1. 

*SHOVELS— 


Square nove, 14in. by 1l}in, 
Ditto, 12in. by 10in 

Ditto 12tin. by 15in. 

Stoking Square, 13in. by 15in. 
Round Nose. 





Coal-heavers. 
Crafting Tools. 
G/Gsqun/S26. 


Ref. 
The above are lying at michboro. Kent 
NAILS— 
New, but slightly rusty. 
Iron 4 5in., 6in., 7in., Sin., 9in., 10in., Hin. 


Steel Guteltosebend Tin. 
ef. D:D. 8/Group/481. 


R 
The above bn] Ising at Newhaven. 
CROSS-CUT SA 
4ft., 4ft. 6in., vortas 5ft. 6in., 6ft., 6ft. 6in. 
Ref. D.D. 8/Group/585. 
The above are lying at Sheffield. 
es CHESTS— 


neers’, 
Blackemiths’ and Fitters’. 
Ref. pte &8/Group/534. 
The above are lying in London. 
Boome ony ge long, D.D: 8/Group/534. 


n London 
“HACK: SAW "BLADES, POWER—18in. by 1in., fine. 
D.D. 8/Group/534. 
Lving in London. 


*TOOLS, as ws — 
Combination. Pliers, 6in. and Tin. 
= Pliers, Zin, and 9in, 
und Nose Black Pliers, 34in., 4in., o~ and 5in 
Flot Nose Black Pliers, 4in. 4}in. an 5din, 
Fiat Nose Brizht, 4in. and 4}in. 
Screw Drivers, -_. overall. in, blade, 
Parallel 1 Bench V ices, Slin. jaw 
Hand Vices. 4in. 


File Handles. 
Hammers, Ball- beariue, 1Ib., ie Ib, 
Hammers, Cross blade. ¢ Ib, and 1 Ib. 


Hammers, Copper. b. 

Eis aie See Se 
: ve Spring 

V_ Blocks. - 
- Micrometers, 

in large quantities, 

Lying in London. Ref. D.D. 8/Group/478. 
Please quote references, 4198 





BY DIRECTION OF THE DISPOSAL BOARD, 
< MINISTR ‘ONS. 


Y OF 
Nore. — Detailed List of all Surplus 2 grea 
Property for sale apply at the uearest kstall or to 
the Director of Publicity. Ministry of a 
Whitehall-place, 8.W. 1, for ** Surplus,’’ price 3d 


Magnetos ° for Sale by Tender. 
are INVITED for the PURCHASE, 
as a whole or in part, of the under-noted;:MAGNETOS : 
p Remy, with coils, 4-cylinder, xr P4, 
200 Berling, single cylinder, ae Nil, 
100 Dixie,.6-cy: ype 60 
100 Dixie, 4-cylinder, are 80, Acro. 
20 Swiss, 4-cylinder, L hg d 
Tenders to be made on Tyheiat f and lodged not 
aaten than 10 a.m. on 18th ca. "1919. Samples of 
above can - seen at the Agricultural Hall, 
Ialington, N.; also at 200e, SS aT House, 
Tothill- street. Westminster. London, S.W. 
Applications for A ore forms to be made to the 
CONTRO 4 od D.B.3.a, Caxton House, an 
minster, 8.W. 4271 


BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITION 
NOTE.—For detailéd list of all Saretes Govern- 
ment Property Sale, apply at the nearest bookstall 


for 
or’to the Director of Publicity, Ministry’ of Munitions, 
Whitehall-place, 8.W.1, for ** SURPLUS- **. price 3d. 


- | fome-grown: and Imported 


TIMBER. 
FOR SALE BY TENDER. 
Lying at H.M. Factory, ~ S 


pool) 
(a) HOME-GROWN (FIR)— 
mor =e * Standards of lin., ljin. 


d 2 
(b) a 
ELLOW PINE, 64 Standards of lin., 
ltin. and 2in. from Sin. to 24in. wide. 
PITCH PINE, 13 Stardards (sawn), 
2in. and 4in., from 6in. to 14in. wide. 
DITTO, 2 Standards (7 legs). 


DEAL— 
SUVARDS, T. and G., - Stds., tin. to 1fin. 


se WEATHER, 6 Stds., 2in./tin. by 





(near West 


l}in., 
itin. ’ 


7in. and 8in. w 
BOARDS, UNPLANED, 183 rage lin., 1}in. 
. 1 -1-8in. by —y to 9in. le. 
DEALS and BATTENS, 1063 Stds., 2in., 2tin., 


3in. and 4in. by aia. wide. 

Railway siding into factory. 

The above quantities are approximate only, and 
stocks can viewed where lying 

Detailed parttoulars can be jer g ‘on application. 

Offers .are invited for the whole parcel or for 
a eng Lots as and where lying, and should be 

sent - or -before- 26th July, 1919, to the CON- 
TROLLER (Timber Section), Surplus - Government 
Pro. y Disposal ae 80, Newman-street, Oxford- 
street, London, W. 
: Envelopes - aah. 
Billingham.”’ 


BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY ‘aMUN: NS. 
NOTE.—For detailed list of all aoe Govern 


“* Tender for Surplus Timber 
4355 





ational Foremen’s RTE, 
™- TION. 
Engineering and Allied Trades. 
Registered under the Trade Union Act. 


’ The SECOND ANNUAL DELEGATE MEETING 
of above‘ will be HELD in ie — LESEX ROOMS 
at the GREAT EASTERN HOTEL, Liverpool-street 
8 TURDAY and “SUNDAY, JULY 12th 
and 13th, commencing Saturday at 2.30 p.m. 

All. communications should be addressed to H. W. 

ID, General Secretary, ” ich Holborn, esi S. 











- pe THE 
niversity of Liverpool. 
SESSION 1918-19 


AUTUMN TERM BEGINS 77H OCTOBER. 


“FACULTY ‘OF ENGINEERING. 
paints Professor J. WEMYSS ANDE RSON _ 
M. Inst. C.E. 

viaekediet AND es RERS. 

ENGINEERING. 
Harrison Professor—W. 6 Watkinson, M. Enc., 

M. Inst. CE. M.I.. Mee E:. M.LE.E. 
oy a eens: Mason. Dae, Assoc, M. Inst. C.E.; 


G. MLS 
ELFCTRICAL, UNGINEERING. 
David: Jardine Professor—E. W. Marcuant, D.Sc. 


DEAN «: 


Lecturer ag eae Electrical ens age - 
Associa’ - ofessor A. Bromuzy Hormes, M.En 
M. Inst. C Cr ELE. 
CIVIL ENGINEERING, 
Professor 8. W.-Perrotr, M.A.I., M. Tieok C.E. 
Lecturer in Railway Engineering— Associate Pro-) 
° x weg Sir J. A. ue ASPINALL, M.Eng., M. Inst. 
M.I. Mech: 
mE in Municipal eae ee eg 
tessor J. ~ Bropiz, M.Eng., M. Inst. C. . 


M.I. Meck. 
Sectenee in shock and Harbour  Engineering--- 
Associa Professor A. G. LysTrer, M.Eng.. 


P. Inst. C.K. 
Professor of Geology—P. G..H. Bosweit, D.Sc. 
Leeturer in Dock and. Harbour Construction—T. R. 
WILTON, M.A.,. Assoc. M. Inst.:C.E. 

NAVAL ARCHITECTURE—Alexander Eider eo 
a eee — . ABELL, M.Eng., B.C 
‘Ret. M. Inst. : 

MARINE ENGINEERING. Professors and Lecturers 


in Naval Architecture and. Engineerine 
DESIGN AND DRAWING AND REFRIGERATION. 


i 2 Professor—.J.-- Wemyss - ANDERSON, - 
M.Eng Inst. C.E., M.I..Mech. E. - 
MATHEMA: tics .—Professor F. 8, Carry, M.A. 
PH yale ——Lyon Jones. Professor—L. 2. Witrer- 


M. , 
CHEMISTRY. Grant bs 1s a Cc. Cc. Baty., 
C.B.E., M.Se., F.R.S., F.1C. 
The Prospectus of the’ Faculty: may be obtained on 
application to the undersigned. “ 
EDWARD CAREY, ; 
__ 2435 - Registrar. 





ment Property for Sale, apply at. the neares 
or to the Director of Publicity, Ministry of Munitions, 
Whitehall-place, 8.W.1, for ‘‘ SURPLUS,”’ price 3d 


CEMENT. 
For Sale by Tender, 


About 100 TONS CEMENT, lying at Lan- 
caster Projectile Factory, Lancaster. 
Offers are arian 3 ~- quantities of the above. 
Tender forms be obtained from “the. AREA 
DISPOSAL OFFICER, Raven rabary. 
< 





Battersea Polytechnic, oe) 


The Governing Body. INVITE APPEICATIONS for 
the following APP OINTMENTS, dating from 1st 


September, 191 

TW ASSISTANT LECTURERS and DEMON 
STRATORS in the MECHANICAL and *CIV IL ENGI 
G DEPARTM ENT. oe Ciliates and 
practical experience , g salary 
for each appointment will oA £180 to £240, depending : 
— oe fons and. oe rising to £400 








PATENTS AND DESIGNS ACT, 1907. 


otice is Hereby ~ Given that 


CHARLES seonateen. SMITH, of Short 
Hills, poe: County, New Jersey, U.S.A:, SEEKS 
LEAVE AMEND the SPECIFICATION of 
LETTERS ‘PATENT No. 111,285, granted to him for 

*‘ Improvements in Briquets and Method, of Making 
the Same.’ rticulars of the proposed amendment 

were set forth in the flustrated Official Journal 
ee issued on the 2nd July. 1919. 

person or persons may give notice _ oppo- 
ne to the amendment by leaving Pa Form 
No. 18 at_ the -Patent om. 25, ewe Ani 
buildings, London, W.C.2, within one calendar 
month from the ‘date of the said Journal. 

W. TEMPLE FRAN 


Ss, 
_ 4229 # Comptrolier- General._-_ 
7 


PATENTS AND DESIGNS ACTS, 1907-1914. 
INTERNAL COMBUSTION ENGINES. 


[he Proprietors of British Letters 


0. 102,378 are PREPARED to SELL 





the L.C.C. ‘ 
CHIEF AASISTANT LECTURER in ELECTRICAL 
ENGINEERING. . Technical College, works, an 


experience essential, and experience in the — 
design of electrical machinery desirable. Commencing 
salary £240, rising to £400 in accordance with the 


L.C.C; Scale. 

ASS: ANT LECTURER and DEMONSTRATOR in 
EL ecrem AL gt omg G._- Technical College 
and, tical perience essential, 

salary il be £180 - £240, depending upon qualifica- 
rovif and experience, rising to £400 in accordance with 
the 7 cele. 

A tem y war bonus of £39 per annum will also 
be paid: to ponders of the above appointments. : 
For particulars send stamped addressed envelope 

to the SECRETARY. 4086 


= | County: Borough of Croydon. 


aoutanar COMMITTEE 

The Committee. INVITE te Sgn for (a) 
EVENING TEACHES, of MACHINE CONSTRUC. . 
TION, - Mechanical - Department ; Moby EV YENING 
ZEACHER of "ENGINEERING CALCULATIONS. 


Commencing 














the PATENT or to LICENSE British ¥ turers 
to work under it.” It relates to V-arranged internal 
combustion engines and refers to the angular spacing 
ot Yr cranks 
dress : BOULT® WADE and TENNANT, 
111 and 112, Hatton-gurden, 
4247 H London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1907-1914. 
FILTER MEDIUMS. 


[he Prop rietors of British Letters 
Patent . “7469/15. are PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it It relates to filter mediums for use 
in filter ooo _—_ Tha woven of bundles of 


aggregated filamental 
Address : BOULE. WADE and TENNANT, 
1 and 112 Hatton garden, 
_ 4248 # London, E.C. 1. 
PATENTS. AND. DESIGNS ACTS, 1907-1914. 
GRINDING BEVEL WHEEL TEETH. 


The oak mas of British Letters 

fo. 101,020 are PREPARED to SELL 
the PATENT or to LICENSE -British Manufacturers 
to work under it. te relates to a method of grinding 
the teeth of bevel wheels according to the “* generating 
process,’” whereby Sve tooth sides are ground in one 
travel of the 


machin 
ddress : BOULT. “WADE ‘and TENNANT, 
: : 111 and 112, Hatton-garden, 
4284 : London, E.C. 1. 
PATENTS AND DESIGNS ACTS, 1907-1914. 
CARBURETTORS FOR EXPLOSION 
.. ENGINES. 











TheP Proprietor of British Letters | 


Nos. 100,644 and 101,545, is PRE- 
PARED to. oSELL the PATE or to LICENSE 
British manufacturers to wi under them. They 
relate ™ a single-jet double. ber carburettor with 
adjustable extra air inlet and pilot jet. 
Address : weer WADE and TENNANT,, - 
1 and 112, Hatton-garden, ; 
4305. ' London. E.C, 1, 





Specifications and Quantities, . 
with: coated experience. . In each case the preset 
required for one evening per week from 7.15 p.1 
til 9.45 p.m., commencing seme September, 1919. 
Salary 22s. 6d. .per..evening. 
Applications, stating age, ” particulars of certifi 
cates, He BE in workshop,  drawing-office and 
‘hin, oo! sent to the undersigned on or before ~ 
26th daly. 1919 , 
JAMES SMYTH, 
Clerk to the Committee. 





Education Office 


Katharine-street, Croydon. 417L A 





‘PUBLIC NOTICES (continued) ,. 
Page II. 





SITUATIONS OPEN i 
‘Pages IL, ILI, and IV.” : 


SITUATIONS WANTED xe 
Pages IV. and CIX, 
MACHINERY, &c., WANTED 
Page CX. - 


FOR SALE,’ 
Pages CiX. and CX. 


AUCTIONS, Pages VIII. and CXVI 


PREMISES To LET OR» ‘WANTED, 
Page VIII.- 


WORK WANTED, Pare Cx. 
MISCELLANEOUS, Page CXVI., éc. | 
RECONSTRUCTION, Page CX. 





NUMERICAL INDEX TO ADVEB-. 
TISGM ENTS, Page CXV, 














THE ENGINEER 





Jur 11, 1 1919 











PUBLIC NOTICES PUBLIC NOTICES PUBLIC NOTICES PUBLIC NOTICES 
ounty Borough of Middles- ead Technical Callege. | ke of London. hinese overniient Railwa 
‘n : Ys. 
C ppRouGH EDUOATION aah w i VaRL@Y, Miki. D-Bcu Cede Gounty Gouncil invites TENDERS C Line. Posiriox 


HEAD MASTER of of the 3 ahs fech- 

meal School. Applicants must possess thé B.Sc, 

degree in Engineering or Ca, fi 

tion, and have had ex @ Junior hical 

School. SS from rae to a per annum, 
€ 














—— cr Lica iron 7 lea > ths 
Fou plica on may On, ap) 0! the 
dersighea. may, re yons 
18th July, 1919. 
EMMERSON BECKWITH, 
Director and Secretary. 
Education 0: . Middlesbrough, 
_ ist. tly, 1919, 4105 





ounty Borough. of of ‘on uddles- 


BROUGH EDUGA' 


APPLICATIONS are INVITED: fer the Ske REPOINT. 

mittee ur Bee sey hy ot the ig 4 
) ania pare. pp! tous 

e instruction Woodwork and Metal 


Work. cay it 7“  deairab that applicants should have 
—_ | ane experience. from £180 to £200 per 


bonne 1 at cording 9 per anium. applica- 
a oc podersigned 
July, 1919. 


Diree’ id Secretar 
een: Omen. Middlesbrough, = " 
st July, 1919. 





eres 108 


Coiitmose of Durban, Natal. 
peneseen ny ea red CABLES. 
The poration & ef Dutban, Natal, ts prepared t 
me NDERS - the SUPPLY and DELIVERY 
if. pave. of ANTITY 6f TELEPHONE 
UNDE GROUND CABLES. 
; — tiens may be ebtained from the under- 
sign 
and endorsed Tenders, in duplicate, te be 
a—ewel to the undersigned on or before Ist August, 
The lowest or any Tender will not necessarily be 
accepted. 


By Order, 
WEBSTER, STREL and CO., 
Agents to the Durban ‘Corporation. 


5 East India- avenue 
hall s _E <. 3. 4256 fF 


Fast Londen. Coll 


es OF LO ois 
e End-read, E: 1. 
CIVIL AND MECHANICAL ENGINEER. 
ING DEPARTMENT. 

(1) APPLICA are yA peal Fe: the POST 
of a SENIOR DEMONSTRATOR and LECTURER 
Applicants should hold a First-class Honeuts Degree 

» Engineering of a British University or an equivalent 
aualifeation. and should — — good practical ex- 
perience. Salary £400 J x 

(2) Pot the POST of JUNIOR. DEMONSTRATOR, 
applicants. for whieh should hold a_ First-class 
Honours Degree in Engineering, and should iove 
cnet at least two years in advanced eourses and 

work or in practiéal engineering work. 
Salary £250 per annum. 


references, 
should reach the REGISTRAR of the College not 
later than 24th July. 4838 


Ket, Education Committee. 
REQUIRED, ~- sersban Mes 
qualified in ‘Machine e brving an u 
aey £14 £220, 
according to qualifications, with an aflowence for 
5 training and éxperience. Maximum £260 
£: 
Forms of 5 may be obtained from the 
— —— Mr. SS. So, oa to ae We 
shou wn Head 
Master, Jonior oF "rection! Schoel, Gravesend, as soen 
as possible. 
E. SALTER a. 


reetor of Education. 
5th July, 1919. 4285 


Leicestershire ose ye oa 


















Bowling’ G 3 

Northampton goes ooh Insti- 
J -STRE. 

AGE 2 ae por om peas ‘titowins tet 4 


be comnbencise 
aduea Ee ee oi. “Sony ane 


PHYSIOS, at § oy =. 
J REMORSTEA ASSISTANT LEC. 
TURER in GINEERENG, at £250 
RAWING-OFFE EC oF itive. 
TANt ee — SAL ENGINEER EING, 
at Fes! ee ORET EET 
DEMONSTRATOR fe the OPTICAL LABORA- 


TORY a FOR auf assiers 
-— » the 7 Ginpainkaideaies at 


ay UCTOR 034 DEMONSTRA the 
rc PHYSICAL PABORATO S, at 


Eto per anni 
‘Applications. “secomparited By complete récords o} 
rai and of teaching 


practical e¢: experiance, 
should Lod sent not later than 15th July, 1919, to the 








undersign: from whom conditions of service and 
forms of sapplication can be by letter. 
clearly th 


Corrésponden: reques' to 
sopolatenents 3 ir wi which they are candida’ 
R. MULLINEUX WALMSLEY, D.&c., 
4100 Principal. 
S underland Education Com- 


THE TECHNICAL: COLLEGE. 
The Commnitten it invite frees .. for the 














so oE Nae TMENE ONE ‘SENIOR 

INE : 

ASS. ane Pe 4 ARN ENT ISTANTS. 
MATEES ATICS ARTMENT: ONE ASSIS 








T. 
Applicants must possess . University degree or its 
equivalent. For the ss Department 


‘? hi 





Educa 


College not lates than July Jul 


(1) ASSISTANT LECTURER IN CIVHL ENGI 
(2) aaa ‘LECTURER IN MECHANICAL Darment to. be returfable only if the tenderer shall ma ‘= 
will be requ to e of umen 

1 B.Be, Eng; . id z ent of : ae 


sats Paths 


TT Se 


tion Offices, 
Dynevor-place, Swansea, 


wee BN of Education. 4308 


Dies, Vous att NGS SERA ce 
EN a , 
appuicagtons wet fe for the fllowiig fils cof OR form | of preadleod? fire 30 to 


ender te. nay Be abtalned from the he Chiet Eng ngineer, Salary 85. £26, £27 Pionth 


have sent in a bona fide Tender, and shall not have 


8.W., 
ig 4 Cashier = rik ot of £3. This traini 






above Railw: 

pocesane experionce ot 

Ae Arried man 
ree years’ agreement, 


ly. 
Avply y letter, giving full particulars of pre 
7 tha service; age, and whether married 


* SEEDER RG. 


70 Victoria-street, a mag 8, ve. 4199 





0 der 4 n. Zit Say ot of 
hise vie. sail be ena br Pane 
Ciefk of the ssi am County P Usecil. 





he Metropolitan Asylums 





HibP ASSISTANT we top he FORT of ~y —_ ine Ole of of the the Beata’ not later than 10 pre 


olf of MECHANICAL BNGINRENING at 


form, must "he delivered 


ity of Wakefield. Moniek 


APPLICATIONS hee INV ast tiie POST of 


po OR ENGINEERING ASSISTANT in connection 


with waterworks extensions which* are expected (5 


J ith, 1919. 4 eee eight y for eepleies. 
a aon = BOARD INVITE TENDERS fof the DOCKING’ | _ Preference will be et applicanté having hag 
REPAIRING and UNDERDOCKING of the AMBU- | experience with A lh tis Demme and Reinforced Con. 
he Re Téehnical Coll LANCE STEAMER “ MALTESE CROSS ** in accord. | ¢rete. 
CBE, | ance with by Mr. Thomas | Salary £800 per snnuri 
GLASGOW. nll i, uk, ~ L, - ine: Chiet to ithe : Applications, ata sta! fing oe q teint and expe 
DEPARTMENT OF MECHANICAL ENGT. | Bosrd.. , Specifcations. et gy my by sademinnad bat late ioe. as, 
: om et ee, Office of the e unders' ee ee SS oe aay. 
NEERING x Tetsadihe” a Loe eae ©. 1H, M. That. C2. 
I neer, 


Town Hail, Wakefiéld. 4243 


_— 4 





Monday, 2 21st July, 1919. 


——y 











H. 


WAN 


eations. 


SCHOFIELD, nr ae ARC... 
AMEC.E.; Tyo ae 


TED.— ENGINE alreet‘coupiet GENERATOR, 
ot aE ae vee ated Pein “WakiM, EXHAUST sod’ DRAB 
" @uanto SHOP. 


GENERAL MACHINE SHOP. 
CAPSTAN ANI) AUTOMATIC MACHINE SHOP. 


Applications, giving 


should be wing fa} perticulars na as R.. — 


PRO AL ENG. 
lege, ¥ fons SITUATIONS OPEN 
itr then Jay Sa sais meng got F°,§ Sale by Tender. . 
am ENERATING PLANT of Sub- WaANZED: wey Ton iG WAC Byun DR. 
8 on, or 
The Technigal College, Lough see ee cna WAT RG ROUUNNG, aS] h deena Bik it 
4-spindle oF ae va bares and Combina 





“THRE B Se EED PL with ion Turre' to 4298, 1 
nih BO K pa Bellies COMPS RD E i rOMice. thes 8 Uhlaty endited and prsrtow 
2850. therlente. 4298 








hole 
PIPES and VALVES 
em OVERHEAD TRAVELLING CRANE, 33ft. 


*PThe above peat | is ready for immediate pment, 





‘ak ‘J Mek IS ot APPREN’ TICES 
ae Bo employing about 

mutst young, 

it irae nd respect and 


of "eae: Metbinto hiss + should have 


“ ‘ 
and can be seen as left off work, and will be sold | bad sound general engineering training and ex jeri. 


. and be Chg i in a general way with the 














The 


University of Sheffield. 


FACULTY OF ENGINEERING. 


a ww ee 


TOOL ROOM. in ne or Bis it in OF 10 a.m., July om. ; tie ee eee is pam gege A Lys moana whem 
The commenci larv offered h ease is £225 Further particulars order Ww, apply re ress, age, ralary 
per rey ‘ADplicants shoul ny a education —— HUBBARD . BON and EVE, | xpected; 4208. The Engineer Office. 4203 a 
and address, and_it is essential that sey shall have * Soltcitats. - 
served a full werkshop apprenticeship 7. Queen-street, E.C. 4. 4346 Wa Step, an an BNGTXE Take Entire Charge 
of Outside FE: t of @ large Firm 


tring Electric Oeeial cad Btee Works Plant, 


Battersea Borotigh —Couiicil. | "ppheausn wy reacts fegperience and ‘airy 
4033 


WANTED, a REPAIRS Foam. tequired, to 4033; 





Station. ler@nce will = oe to those 





good 
raining and experi im the sponte Werk of a 
€entral WANTED. ASSISTANT to WORKS MANAGER 


district, with good experience in 





having a knew the Renning of L.T. Three- 
he etonom production of Cranes and Lifti 
wire D.C. and Ht. Free pi Plant, with Rotary Eokee , Nt. tamat be tocngetio and well us 
Salar = 
H part 

















APPLICATIONS _ 





U™ 


fising by £15 ioe £15 i 
eee FP 
at presen on. 
ugust Ist, 1019. 
trast have bal Senettent Copteitnes wn ers. ane HAROLD s. K. FELTHAM, 


versity of London. 


GOLDSMITHS' COLLEGE, 
W CROSS, 8.E. 14. 


ENGINEERING AND BUILDING 
ARTMENT. 


APPLICATIONS 
panera sa fe BS 


env 
lications. ‘s own writing, . 
EE ey Age A ear panied by copies < not more than three recent air W 


: 


The Corporation from 
orks Inspection, bart ot ari Saige | Saat 


Ww 
ce gal ie ee rae 
experience fn W Waste on sith De -! ‘s 





AEH ae 


and ROBINSON, Ltd., 
aa ks, Rugby. 4207 A 





LECTURER in E wiht, ENGINEERING = 
REQUIRED. Salary, £350, per. “annum. ineluding a yay oe agente eer =: workshop tion.” stat 
evening ork. Cand show ual ora x perience, confidence, 
— Onivelsity. and have had ex in Works foto take up seine saul th pote P| salary. n Atarees , 4204. The Taghocer Umice, = 4244 
feetimoninls, be sent to ict Engineer, Elee- 
DEMONS ‘OR and ISTANT R Y 7 
in MECHANICAL ENG HROUIRED: | icity Works, “Lombard: ieee eae, ANTED, First-class FOUNDRY aiacrs, 
Salary £300 per per anpam i evening work. Town Clerk. 3 ~ © say a “~~ cote ols and 
Spplicetions. tating of + works oth July, 1919 4302 sectional or! good salary e na 
and teac! experience socempentiod by three testi : ‘ » The Engineer Office. ra 
moniais, pool Papel ng sthe'patoes 3 aS! 
odd "the Tena ot the Iter” chan of ied ing, Bereush of Crewe. — Waterworks | yr for a “OUs Jromfou ee foe Be Worth hern 
The U ‘ ARTMENT. beat : 
sivetty W. M. GIBBONS. APPOINTMENT OF CHIEF WATERWORKS a mets. oulding be thorouehl ieont eran 
aren otenr seit D and_ light repetitive 


Tak 
ry Sdjoiming — poly, giving age, 
pesticniare penrious exper and salary 











be 
#4 and work pS. ayed by the Department. 


ae 3, ice = sd from the son eC 
faz = Gp kk. &. @, Wilk 
nici i we, receipt 


\ - for Matiné Engine Works on the 
01 t, & fully @ fied ASSISTANT 
8 AGER, re alte. and . ~ 


Ww 
Address, 4287, The Engineer 





to me; endorsed ‘‘ Chief 


to 
Cette ene aspes SRRUM | Waterworks Inepector,” not later than Noon on pects — Address Be Yai details to 480, “The as 
fice. 


. Live Young ENGINEER, eestenes™ 
be gy ane an a. Rg Crushing’ 
excellent pros; 


wi A 





Applications to on or before July fae, 7h to : ‘own Clerk. 
the ACTING W4£ from whom Municipat Bulldipes. Crewe. : 
ticulars may be | 3 1 July, 1919. 4310 po 





i [Jniversity. College, 
DEPARTMENT "ENGINEERING. 
LAEPCAMONg (ore Ixy INEERING. 
¥i Particulars and ad forme of spotication which should Comety Engineers, Ss wey ge 4 an 


be returned Inter July 22nd, may 
Seled hes 


| Notting- B h of Se dang ato — cb, 


A 


Cee ov ntrte is REQUIRED by 4 Large 
Fe a dertaking in the West of 
aaa to Study the dqueation of Fuél Consumption. 
ert knowledge of carb se is essential — 
4220, The Engineer 4220 4 





Se SUR 


A ries 
D 


®t! crit “Bugtabers, the fustivubion of Mu 


Gg. SUG:  BNGES and 
of BER BURVEYOR. apd salary réqnired, to 
Candidates to members of the Institution of Gi es training, experience 49114 


SSISTANT ELECTRICAL ENG ER, Experi- 


enced in t of t D.C. Dynamos, Motors 
Blect ectrieal Accessories rite, giving particulars 





person appoi 
” the Whole of his time tthe Gatien of his 
of determination by three 





we 

able, bu 
Pret 

Ase 


4 


prc by 11 am. on Poth 
isqualifies. 


Wanted carage yee School trie & 








} ba vee envelope ° 

Dy it acm ~- nh g ay "perm re "aire Dated this 8th day of July, 1 PrrtaL “ 

qualifies. Town -~ . 
6 eke Municipal Offices. Plymouth. 





VISITING TEACHERS. 


and 
" eee Kallway” Ws fenuiat 
GPS Ea of ate ae | ara Be 


and Main 
rege! ting System, wthoueh the 1 vou 2 Bite not 
The ere ane 


Only 
Previous teaching experience 
t not Seta. 


envelo; 


oo notices, he Committee 
Canvassing, direct or indirect, jot) prohibited. 


reierence be given to persons who have 
—- or attempted to serve with the Forces of the 


ee vc Eats 


SR, 1919. Cuvee” 





pee to tae 


SSpeTANT ae WANTED by Seed 


don. Young energetic wan, 


pleasure near 
od “= with 80 ~e B. — Bay (B.Sc. standard or éequivatent), 
as well as i and e i 


L engi- 





¢ 
Acting Registrar, | Council, and le ¥ 
ths ti either side at any time. orkshop 
mothe duties of the office will be those ordinarily peér- neering "exper ‘onan, Ylowe “Must also be good sa 
formed by a Deputy Borough Engineer and Surveyor, alty re Lt > quan pave ae See, gt einer < Gti 





er Sypdate-reat. €Mpham, - salar: annem, rising by annual 

“SS TeacHBR of STRUCTURAL STEEL. WORK increments of 825 2400 pe = aelsT. sUP TENDENT for Marine. Klec- 

r one ev lance a week at a fee of 20s. an A stating qualifications, age and d per. A sical eTARE 6c QUIRED by large Steamship 

tos, idates must ae practical know present and past appointments, ay going = we candidate must have 

pdat ot the desicn and “- classes Of | panied by copies of three recent testimoniate, must wast. be hanical Training aad Experi. 

Wil be considered = Buildings. Shop experience 0 the undersign ed. endorsed “ Depaty Bos h ence, used to takis vehaire 2S men an ¥..-, pos ay hy wus 
sterence will be ai Bcincer eo 7 Se | Write, Box K306, Lee and Nightingale, Advertising 


ine Fore who have served 
ee petert ef the Crown, Twenty copies of application Fh taotinanion: omy Offices, Livmpool. 





sent to the undersigned for 





ana srament Wor REQUIRED fot 
I Vane OO" cara about 


a a exper’ simila™ 
K essential. weg atte” tall Geta practica 
of pone A cay ph. lh and state 


expen peone .—Address, 4150, The was ers Office. 


4150 A 





n L ounty | Doval Siamese | 
a ted at the ondon C ony Reva! Siamese State Railways. a ASSISTANT OMIRE ENGIRERE 
Wri eUlaies Pear, © Ary ArmraoMTIONN waren, r, ie Nogrton| Ea Hotere haat eat anaes 
attendance. must have Pree Candidates thoul have good all-rou PeeSel fades 4 ishmient ; must ben ne Hy paved 
ledge . tt) en 





Yaad « | experjenced in th 
telred = past ck. Pas Bactneee Ore ata 





~ 2s & A ranonth gh for thé 





| ginBel eee ee 


BERG, 70, and exe street, 








vacancies applicants must and 
works experience, ge for the 3 Mathematics pupert- 


ae voey trainin 5 eee and Experi- 
men ec wi teaching experience 
mental Mechanic, togst 


Further porticwar, with copies of salary, scales, 
and regulatio: avd forms of lication cam be 

obtained fromt “the Prinei ot the College 
Salary for Senior Assistant, initial” " £250-£870. 
en 





according to experience t: le 
by £15 ag and by £10 to . For Assistants 
initial £200-£: ding to experi and qualifi- 


cations, ana inert by £10 to £350. 
= must opply by AR. w copies of 


under 
aa =a “  beton ore Mongar. dist d wes t duly next. 


Rauestt Chief Education Officer. 
ucation 


Cor 





Offices, 
15, John-street, Sunderland, 
20th June, 1919. 4061 


— 





poration of Durban, Natal. 


CAST TRON TELEPHONE PIPES, 


The Corporation 

receive TENDERS for the SUPPLY and 
Srefeasbly CIF. 
80 2in: 


bene DRS Gicae 


5, E 
Lorton, F.C. 3, 
iy 10th, 1919. 4358 1 


eyal Siamese State mean 


ANTED as ASSISTANT to SALES 
"ja, | ES Oetor wm i technical and 


ersity oF equivalent 
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: aa neal wil T bare direct. charge of cus- 
tan | sai technica t problems and experimental 
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we —Apply. 
@ an@ salary re- 


work a. vg ligity must be capable of 

a a i Smeets ‘aod. bare bet, Somammarciat 
AND ae € onsible 
experience, g. for an policy and MA resp she 


: ANS RNOLD, Dita” iiraees a ot 





ail 


ny Eauipment 














iG . E JUNIOR, WANTED 
oy ts types. Draw- 
tial. 


Py ht ig 


APPLICA’ 
to'| 6f CHIEF CERNE MANE go's vs oe oar ¥8. 
i yer gy BR -y- J served altts eeu order. Commencing salary £350£ mum. 
On TELEPHONE PEPES, Engineers, and had subsequent, experience in Good prospects for goat on iia. Weite "Ay ar 0.0. 
ve pipes in rein- Design pga. han aa "8, 805 7 B.C. 3 





















Continued on next page 
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Notes on Drop Valves for Steam 


Engines. 
By H. W. MORLEY. 


Tue following notes are obtained from experience 
gained mainly in the construction of slow-speed 
engines for Jand service. Whilst the information 
given will perhaps be useful to students of that type 
of engine particularly, it may also he of help to 
those who have the design of other types of engines 
under their care. 

Superheated or dried steam is now in general use 
for land engines, it having been proved that economy 
is obtained by its use. Where cylinder clearance 
areas and volumes are the greatest, there, also, is the 
greatest economy obtained by superheating. But 
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FIGS. 1 AND 2 


there are other practical advantages in the use of 
superheated steam ; hence its general use, even when 
the engine is of the best design. Consequently, the 
valves must be suitable for use with superheated 
steam. F 

The Cornish double-beat valve is perhaps the 
oldest type of valve used in steam engine practice. 
It is generally constructed as shown in Fig. 1, with an 
independent seat let into the cylinder and made a 
ground fit. This type of valve is usually opened by 
a detent or trip gear on the steam inlet and by cam 
gear on the exhaust, and in both cases closed by 
springs. Now, when in work, the inlet valves are 
subject to more or less hammer action on the seats. 
Whilst this hammer action is not found materially 
deleterious when the engine is working under fairly 
constant loads, it was discovered soon after its 
introduction that it was a serious disadvantage 
when used with variable loads, such as_ those 
experienced in the early days of electrical genera- 
tion. Many forms of dashpots and complicated 
forms of valve mechanism were tried in the endeavour 
to overcome the difficulty, but none were really 
satisfactory. The valves could not be maintained 
reasonably steam-tight, even at very low speeds. 
Later, a cam form of mechanism was developed for 
the steam valves, of which the Lentz gear—illus- 
trated in Fig. 3—is a good example. In this form of 
gear the valve is kept closed by a spring and opened 
by a cam. In closing the spring keeps the roller in 
contact with the cam, thus avoiding serious hammer 
action. - The result of this improvement is that the 
valves can be kept reasonably steam-tight with 
saturated steam, and can be allowed to seat them- 





selves on the cylinder casting, thus reducing the 
cylinder clearance volumes and areas. 

Now, all steam cylinders become distorted with heat, 
and whilst this distortion was small and could be ad- 
justed or allowed for with saturated steam, it is found 
that with superheated steam the changes of form 
are greater and cannot be satisfactorily allowed for. 
This disadvantage is increased in work by the prac- 
tical impossibility of keeping the superheat tempera- 
ture nearly constant, especially in factory work, 
where it is usual to shut: down three times per day. 
Furthermore, the valve being at a temperature closely 
corresponding to the temperature of the steam, whilst 
the seat temperature is more nearly that of the 
cylinder, it is practically impossible to keep 
poppet valves reasonably steam.tight, no matter 
what shape the seats may be. To overcome 
this difficulty, various devices have been tried, 
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FIG. 3 


more or less successful in work, although expen- 
sive to manufacture. One method is to make 
one face of the valve or seat flexible. This method 
demands a wrought steel construction, and is con- 
sequently expensive. Moreover, in nearly all instal- 
lations foreign matter in the shape of boiler scale 
from priming, from pipes, and—not by any means 
rare—stray pieces of jointing material, finds its way 
into the cylinders, with disastrous results to the 
flexible part. 

It must not be overlooked that one-thousandth of 
an inch is large when considering valve leakages, 
and that consequently distortions of this small 
dimension are important. 

Another method is to make the bottom face of 
the valve seat on a piston—as illustrated in Fig. 2. 
With this design most of the difficulties have been 
overcome, and for temperatures up to 600 deg. Fah. 
valves can be maintained reasonably steam-tight. 
But it will be obvious that the rings of the seating 
piston, as well as the valve seatings, must be a ground 
fit. I have found that flat faces to the valves 1/,,in. 
to }in. wide, according to the diameter of the valve, 
give the best result, and with good close-grained 
cast iron it is seldom necessary to exceed 5/,,in. 
thickness of metal in the valve. 

In my opinion, no form of main working engine 
valve can be maintained absolutely steam-tight in 
work. Most kinds can be made steam-tight for 
testing in a stationary condition. The Cornish double- 
beat valve operated positively by cam gear, as 
explained, is one of the best. It can be worked 
without lubrication, except in so far as it is 





necessary in order to avoid the bad effects of rust. 


The power to work them is low. Being balanced and 
light, their speed of operation is only limited by the 
speed at which a cam gear can be satisfactorily 
worked. Springs are, however, always necessary. 

The piston valve used as a drop valve is a com- 
paratively modern development. In its older form, 
where one valve fulfilled the duty of admitting and 
exhausting the steam, it has a bad character for steam 
leakage, but when used so that its only function is 
to admit or exhaust the steam, it is much easier to 
overcome its inherent defects. Fig. 4 illustrates 
a steam admission valve, the constructional and 
manufacturing points of which may not be at once 
obvious. The valve works in a separate liner forced 
into the cylinder, the seatings being machined and, 
if necessary, scraped, so as to be circular when cold, 
The result of pressing the liner in is that where it 
touches the cylinder it is contracted. Hence, where 
the rings seat the bore of the liner becomes less 
than on either side of that seating. If the ports 
be cast in, the liner has a tendency to crack, and 
they are therefore cut from the solid. Now, the 
rings are restrained by a return flange on the faces, 
In the steam valve shown they are on the inner 
faces, but in the exhaust valves they are on the 
opposite faces. On those faces between the restrain- 
ing flange and the liner, the rings are a ground fit 
to the valve, hence steam-tight. The ring is not a 
tight fit in the grove, but is kept up to its face by a 
wave spring iv the recess A, shown. Further, the 
rings are steam packed, in the case of the inlet valve, 
by the incoming steam, and of the exhaust valve by 
the cylinder steam, or from the side on which there 
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FIG. 4 


is the greatest pressure. The joints in the rings are 
not lapped, but usually just radial, and the joint is 
pegged opposite one of the grids in the liner. The 
valve body is clear of the liner, and does not touch 
in work. It is pegged, so that it cannot turn on the 
spindle, and all is so arranged that once set the valve 
commences and ends its life without circular move- 
ment. But it is necessary that the gland should not 
prevent the spindle from making slight movements 
at right angles to the axis of the liner. In work, then, 
the cylinder will distort the valve liner more in some 
design of cylinders than others, but the rings being 
flexible to the necessary slight amount, follow at 
first the irregularities and later wear tothem. At 
first sight the restraining flange may appear to pre- 
vent this automatic adjustment, and it was at first 
only used to prevent parts of the rings getting into 
the ports in case of breakage, but piston rings in 
work, whether in the piston or valve, expand more 
than the cylinder or liner—at least, all the writer’s 
experiments have proved this—and, again, the rings 
are made a fit to the liner before it is forced in. 
Hence, when the valve is on the seating part of the 
liner, the rings are off their restraint. With care, 
then, these valves can be maintained reasonably 





steam-tight. The wear is very small, Seven years’ 
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wear on night and day running, or about 300 million 
revolutions of the engine, showed that the joints of 
the rings were *4/\99) wider apart than when they left 
the shops, or a diametrical wear of rings and liner of 
about */in., and this with 160 1b. boiler pressure | 
and temperatures up to 630 deg. Fah. 

The piston valve has lap, hence can be worked | 
by positive gear without springs, and it is suitable for | 
variable load when operated with the simplest of 
detent gear and lightest of dash-pot springs. 

The cost of engines fitted with either of the above 


forms of valves has not been found greater than with | 
If they be carefully examined and the | 


Corliss gear. 
whole design of engine adapted thereto, it will be 
discovered that all the operating gear parts lend 


themselves to easy standardisation, and that even | 


in the pattern-shop and foundry the elasticity of 
the valve casing patterns helps. The power required 
to operate these two types of valves is less than for 
many others, as being balanced and light the mecha- 


nical efficiency is higher; the wear and tear is also | 
Perhaps the most important, from a salesman | 
point of view, is that the gear can easily be designed, | 
even if trip or detent gear, to work almost noiselessly. | 

When these valves are placed in the cylinder bodies, | 


less. 


the clearance volume is perhaps greater than with 
the Corliss valve, but when in the cylinder heads 
there is no practical difference. The lowest steam con- 


sumptions and the highest steam efficiencies have | 


‘ been obtained on engines fitted with these forms of 
valves, and it seems as though those results would 
be maintained better with them than with any other 
form. 








The Use of Pulverised Coal. 


No. .II.* 

WE continue below our review of the report on the 
use of Pulverised Coal, made by Mr. Leonard C. 
Harvey to the Fuel Research Board of the Depart- 
ment of Scientific and Industrial Research. 


On the question of spontaneous combustion Mr. | 


Harvey observes that it is sound practice not to store 
more than forty-eight hours’ supply of dried coal. 
Spontaneous combustion is not likely to oceur in 
that time providing that the coal as delivered from 
the drier is not overheated. The temperature at 





How ever, he continues, “‘ the existence of such con- 
ditions in the mill-house for years without mishap | 
should reassure those who are excessively fearful of 
coal-dust explosions.” At new plants apparently 
greater attention is being given to keeping the mills | 
}and mill-house clean, and Mr. Harvey adds, * 
| fact, the new types of mills and the care now given to 
design of plant makes for a dust-tight equipment.” 


In storing powdered coal the following precautions | 
(1) Limit the height of the coal | 


are recommended : 
pile to 10ft. or 12ft. ; and (2) isolate the coal from all 








‘In | 


| the intimate mixing of the fuel and air for combustion. 

From the combination feeder-mixer a number of 
burner tubes can be supplied. 
With regard to other burners, Mr. Harvey states 
that the Heyl and Patterson Company, of Pittsburg, 
which controls the ‘ Covert” system, has several 
types of burners or mixers, one of them being of special 
interest. Into it the coal dust falls in the usual manner 
by gravity and descends on to diaphragm shelves 
projecting one below the other and fitted horizontally 
across the air inlet pipe or burner tube. Air is sup- 
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FIG. 3-THE FULLER BURNER 


sources of heat such as steam pipes, flues, reflecting 
surfaces, and direct sunlight. 

In Chapter-V: illustrations—which we reproduce— 
are given of the Quigley, Lopulco, Bergman, and 
Fuller and Pruden burners. It is explained that the 
present tendency is to use low-pressure air supply for 
mixing with and introducing the coal dust into the 
combustion chamber or furnace, thus allowing the 
particles of ash to settle out before reaching the work 
to be heated or the boiler tubes and surfaces. Burners | 
are therefore, says Mr. Harvey, not as a rule of a 
complicated nature, and more often than not the coal 


plied at 2 oz. or 3 oz. pressure and picks up the coal 
dust on passing between the shelves. All the feeders 
hitherto referred to, with the exception of those of the 
Quigley type, operate with variable-speed motors 
| for the control of the supply of coal dust to the burners. 
|The Quigley feeder is fitted with adjustable jaws, 
| through which the coal dust is passed to the burner. 
|The feed screw can therefore rotate at a constant 
speed. 

Finally, reference is made to the “ Pruden”’ car- 
buriser or mixer supplied by the Powdered Coal 
' Equipment and Engineering Company, of Chicago. 
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FIG. 1—ONE FORM OF QUIGLEY BURNER 


which it leaves that apparatus should ordinarily not 
exceed 200 deg. Fah., but the permissible tempera- 
ture depends upon the nature of the coal and its ash. 
Not more than a twenty-four hours’ supply of 
pulverised coal should be stored on the mill-house, and 
it is considered advisable to store only sufficient coal 
in the furnace bin to last for one shift—eight hours 
or so. It would not appear, however, that much 
difficulty has been experienced in America from 
spontaneous combustion in the mill-house. Mr. 
Harvey mentions cases in which as large a bulk as 
from 30 to 40 tons of pulverised coal had been stored 
for three or four weeks without any sign of spontaneous 
combustion. In the neighbourhood of the furnace, 
too, bins holding 10 to 15 tons of pulverised coal have 
been known to remain charged for three or four 
weeks without ignition. On the other hand, fires 
have occasionally occurred overnight. The only 
effect of spontaneous combustion is, apparently, to 
produce a slight caking in the centre of the bulk. 
The actual fire is ultimately self-extinguished in the 
absence of sufficient oxygen to support combustion 
and by the generation of carbon dioxide gas. 

As regards explosions, Mr. Harvey states that at 
none of the works that he visited was it found that 
any special precautions had been taken against 
explosion of the coal dust other than those dictated 
by common sense. “‘ Installations,’ he, remarks, 
** had been in use without any explosion having taken 
place for so many years that the danger of explosion 
had almost been forgotten.’ In some of the older 
plants mills, bins, girders, stairs, elevators, &c., 
were thickly coated with coal dust, and, remarks 
Mr. Harvey, “‘ an unnecessary risk of fire, if not of 
actual explosion, is being courted in several plants.” 

* No. I. appeared July 4th. 
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dust is simply allowed to fall by gravity from the feed 
screw into a single pipe, which carries the air for the 
combustion of the fuel. The pressures used vary 
from 2 oz. up to 6 oz. per square inch, but the lower 
the pressure the better. One form of Quigley 
burner—see Fig. 1—has a double air supply, provided 
from one source. The primary air has an ejector 
action upea the supply of powdered coal. The 
initial mixture of coal dust and air is then introduced 
into the main air supply just prior to its entry into 
the furnace. The pressure of the air supply at the 
point of entry of the fuel is about 2 oz. to 3 oz. 

The Fuller burner—see Fig. 3—-usually consists of 
a single air pipe or burner tube into which the coal 
dust falls by gravity from the screw feeder. The 
pressure of the air supply is generally 2 oz. per square 
inch. 

The Bergman burner—see Fig. 5—is fitted with an 
internal cone arranged concentrically within the air 
supply pipe, and the coal dust is fed in by gravity 
in such @ manner that it forms a complete film or 
coating to the air jet, the purpose being to introduce 
the air into the furnace in the centre of a covering 
of fuel. It is contended, says Mr. Harvey, that when 
coal dust is fed into the centre of the air jet the latter 
expands away from the pulverised fuel and an imper- 
fect mixing of the air and fuel in the furnace results. 

The ‘“‘ Lopulco’’—see Fig. 2—or Locomotive 
Pulverised Fuel Company’s mixer, is combined with 
the screw feeder. The burner consists only of the 
pipe through which the mixed coal and air is con- 
ducted to the furnace. In practice, air is supplied 
at 60z. to 8 cz. pressure and enters the jacket sur- 
rounding the delivery end of the screw feed. At 
that point the mixed coal and air is given a whirling 
motion by means of the paddle blades, which assists 
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FIG. 2—THE LOPULCO BURNER 


The apparatus effects, according to Mr. Harvey, 
perhaps the most perfect mixture of coal dust with 
air. The powdered coal, as it is withdrawn by a 
screw feeder from the bunker, is mixed with a primary 
supply of air and the mixture is then conveyed to a 
second chamber, in which the balance of air required 
for combustion is introduced into the primary mix- 
ture. The apparatus as applied to reverberatory 
furnaces is shown in Fig. 4. 

Chapter VI., which contains the opinions of 
numerous users of powdered coal fuel, applications 
of the system, working results, &c., is already in so 
condensed a form that it is practically impossible to 
compress it further. It is full of valuable and 
instructive matter, however, and those interested in 
the question of powdered coal fuel will be well repaid 
by obtaining a copy of the report and reading it in 
extenso. 

Chapter VII., which deals with Mr. Harvey’s con- 
clusions, we reproduce in its entirety as follows :— 

(1) The advantages of burning coal in pulverised 
form have been definitely proved in actual practice, 

(2) The heat values of coals can be utilised to a far 
higher degree by this means of firing than by any 
other process. 

(3) In certain circumstances initial costs for pulver- 
ised coal plants are considerably less than the costs 
for installing producer gas plants. 

(4) Economy in fuel consumption of from 20 per 
cent. to 50 per cent. can in many cases be effected 
by the use of coal in pulverised form. 

Of the 513,500,000 tons of coal used in America in 
1914 for all purposes, of which, say, 205,400,000 tons 
were used in the metallurgical and steel industries 
and for railway locomotives, some 41 million tons 
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would have been saved if pulverised coal had been 
used exclusively for these purposes. 

(5) There is little or no.economy. to be effected by 
the introduction of pulverised coal burning apparatus 
in substitution for existing efficient mechanical stoker 
installations, but for initial installations the latter 
plant can be installed at a lower cost and will show 
increased overall:economies over mechanical stokers. 

(6) Almost any grade or quality of fuel—anthra- 
cite, bituminous, lignite, or peat—can be used 
efficiently in certain circumstances in pulverised 
form. 
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(15) In view of the smokeless combustion of 
pulverised coal in metallurgical furnaces, and espe- 
cially in the steel industries, for boiler’ firing and for 
locomotives, the abatement of smoke nuisances in 
large cities by this means can be accomplished to an 
appreciable extent. 


Appendix I. gives a list of the systems investigated 
in the United States by Mr. Harvey, with the addresses 
of their proprietors. Appendix II. is devoted to a 
list of installations visited, with brief details in each 
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FIG. 4—-THE PRUDEN SYSTEM APPLIED TO REVERBERATORY FURNACES 


(7) High ash fuels, containing 30 per cent. or 40 per 
cent. ash, can in some cases be used. 

(8) Large quantities of what is considered waste 
coal can be used to good purpose, and culm and 
slack heaps at mines can be at once turned to profitable 
account. 

(9) In suitably designed plants there is practically 
no danger whatever of the possible explosion of coal 
dust. 

(10) With the precautions as to limited storage 
recommended, spontaneous combustion introduces 
no apparent difficulties. 

(11) That the slag or dust resulting from the ash 
in coals can be conveniently and effectively handled 
and removed from all classes of melting and heat 
treatment furnaces, stationary boilers and locomo- 
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FIG. 5—THE BERGMAN BURNER 


tives, small furnaces such as rivet-heating furnaces 
being an exception. 

(12) A very important start has been made in 
connection with the firing of large power-house boiler 
plants by this means, and its extension in this 
direction is likely to develop rapidly. 

(13) In view of the attention now being given to 
marine boiler firing by this means, useful and impor- 
tant results are to be expected. 

(14) Owing to the very considerably reduced 
amount of labour incidental to a pulverised coal 
plant as compared with hand firing and, in certain 
cases, stoker firing, the labour saving is a most import- 
ant feature introduced by this system of burning coal. 

Saving in labour is particularly marked in con- 


case of the particular direction in which the powdered 
fuel is applied. Appendix III. contains a fairly 
extensive list of powdered fuel users, while Appendix 
IV. embodies the Bibliography. 








A Huddersfield Crane Works. 


ALTHOUGH the name of Huddersfield is chiefly 
associated with woollen goods and their manufacture 
and dyes, that Yorkshire town has in recent years 
achieved considerable fame as a centre of the engi- 
neering industry which is by no means to be despised. 
One of the oldest firms in the town is that of Thomas 
Broadbent and Sons, Limited, makers of electric 
eranes and centrifugal machines. This business dates 
back as far as 1865, when Mr. Thomas Broadbent 
occupied a small workshop and carried on as an 
engineer and millwright with about twelve work- 
people, including apprentices. The textile mills at 
first found Mr. Broadbent most of his work, but it 
was not long before experiments were being carried 
out with a centrifugal machine for extracting moisture 
from textile materials after dyeing, &c. How success- 
ful this method of drying goods has become is well 
known to readers of THE ENGINEER. The next stage 
of development of this small concern was the building 
of steam engines, and the premises had to be increased 
by the erection of a small ironfoundry. Mr. Broad- 
bent’s death occurred in 1880, and the business was 
left to be carried on by Messrs. William and Horace 
Broadbent, two sons who had been connected with 
the firm for some years, and who still continue to 
direct its business policy. Under.their guidance the 
concern made rapid progress, and in 1892, finding the 
necessity for some means of lifting and moving a 
large steam engine, it was decided to build an electric 
crane. This crane was capable of lifting a load of 
15 tons, and was driven by a single motor and belt. 
It was subsequently converted into a three-motor 
crane, and in that form is still working in the shops. 
The crane proved a complete success, and its con- 
struction may be said to have revolutionised the 
business, for inquiries came in freely for similar cranes, 
and numerous extensions of the factory had to be 
carried out to cope with the demands. 

In order to be independent, in a large measure, of 
outside assistance in the crane-building branch, some 
sixteen years ago an electrical department was 
started to manufacture controllers and motors, and 
has since been extended to nearly three times its 
original size. In 1895 the business was formed into 
@ private limited liability company, the first directors 


| being the two gentlemen above mentioned. Since 
| that date the building of steam engines and mill- 


nection with the firing of railway locomotives by this | wright work have been abandoned to facilitate con- 


means, 


centration on centrifuges and cranes. The first 





large extension was made in 1914, when a lofty three- 
bay building, 145ft. long, was erected for smiths’ 
and constructional steel work. This extension covered 
all the ground then available, and further land had 
to be acquired on the opposite side of the road, where 
a large ironfoundry was built. Further enlirgement 
quickly followed... A workpeople’s canteen, a steel 
foundry and pattern shop were all built and opened 
during the war, and have enabled the firm to cope 
with the great pressure of work which this period 
brought about in the engineering world. It is fre- 
quently found in engineering works which have been 
erected in stages, as this has been, that it is difficult 
to lay out the whole plant to the best advantage 
from a productive point of view, but in this case 
overlapping and unnecessary handling of materials 
have been largely avoided. 

From the views in the Supplement and on pages 29 
and 36, it wilke observed that the buildings are 
substantial, being chiefly of stone, and have a pleasing 


appearance. Of six acres of ground, over four acres 


are covered. Lighting, ventilation and - warming 
have all been well thought out. The roofs are glazed 
on the Heywood system, and the shops are warmed 
on the ‘‘ Nuvacuumette ”’ system, so as to have a 
constant temperature of 55 deg. Fah. in the winter. 
The floors are all of wood blocks, except where other- 
wise necessary. Ventilation is carried out by electric 
fans. 

With regard to the method of operating the machine 
tools, we noted that the larger machines are inde- 
pendently driven by electric motors, but the smaller 
tools are group-driven. All the motors are of Broad- 
bents’ manufacture, and each is fitted with the firm’s 
centrifugal driving clutch, which enables the motor 
to attain its full speed before the load comes on. It 
is claimed that by this arrangement a saving is 
effected in current, complicated switchgear is dis- 
pensed with, while sudden loads and shock on the 
motor are, of course, prevented. Three-phase current 
for driving the machinery in the works is obtained 
from the Corporation mains, and is supplied at 400 
volts pressure ; but as the work carried out frequently 
necessitates the use and testing of motors differing 
in voltage, a converting plant has been put down to 
provide either direct current or alternating current 
of any phase, voltage or periodicity. 

There are two main blocks of buildings, the older 
portion being used entirely for machine shops and 
constructional departments, and the newer portion 
for the iron and steel foundries, pattern shop and 
laboratory. The original workshop first oecupied 
by Mr. Thomas Broadbent is now utilised asa black 
stores where all the rough castings and forgings are 
received, tabulated, and stored away in racks. From 
it we pass to the heavy turning shop and the heavy 
machine shop, in which are to be seen vertical boring 
machines, gear-cutting machines, heavy lathes and 
drilling machines. These shops have a common tool- 
room, toolsmiths’ and tempering shops and stores. 
Above is a light turning shop, and above this again 
a large shop which was used during the war for the 
production of bombs, but is now to be deveted to 
storing centrifugal machinery. These floors are 
provided with an electric lift. Next we pass through 
the gear-cutting department, which is equipped with 
machines of excellent construction, to the finished 
stores. Here the different parts from the machine 
shops are grouped, catalogued and filed away by 
the progress department. When every detail has 
been completed the whole of the parts are transferred 
to the erecting shop for assembling. In this manner 
delay in erection is prevented. 

The No. 1 erecting shop shown in the Supplement 
measures 190ft. by 48ft. It deals with al! the heavy 
cranes up to 100 tons, charging machines, &c., and 
enables them to be tested before they leave the works. 
Electric cranes are, of course, provided in all depart- 
ments. In the No. 1 erecting shop there are two 
20-ton three-motor travelling cranes. Along one 
side of the shop are serving hatches by which the 
materials can be obtained from the stores. These 
parts and items are obtained in exchange for order 
slips specifying the order for which they are to be used, 
and signed by the foreman. Passing the power 
station in which the current from the Corporation 
mains is transformed down for use in the works by 
means of rotary transformers, the works’ super- 
intendent’s and progress offices, we arrive at ~ the 
‘““hydro”’ or centrifuge shop, 150ft. by 30ft., in 
which a large number of machines varying in size from 
9in. diameter.to 72in., are in course of erection and 
testing. These machines are made to be driven 
either by steam engine direct, by belt, by water, or 
by electric motor. Special attention has to be devoted 
to the balancing of the revolving parts, owing to the 
high speeds at which they have to run to fulfil their 
functions. 

We now enter the large three-bay building which 
was previously mentioned. The first bay—145ft. 
by 45ft.—is used for erecting light cranes, capstans 
and winches ; the second, of similar dimensions, is 
devoted to constructional work, and the third is 
occupied by the angle smiths and blacksmiths. Each 
of these bays is served by an overhead travelling 
crane, and the entire floor is paved with wood blocks. 
This shop contains all the machinery necessary for 
the complete construction of cranos, and includes 
hydraulic riveters, batteries of large drilling machines 
and multiple drills, shearing and punching machines, 
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cold horizontal band saws, horizontal and vertical 
bending rolls, horizontal and vertical band saws, 
electric hammers, _power driven — blacksmiths’ 
hammers, goliath hammers, hydraulic angle and 
plate presses, gas-heated plate furnace, hydraulic 
pumps, and oxy-acetylené and electric welding appa- 
ratus. 
Separating the works from the offices is a large 
covered-in dispatch yard, in which all goods before 
leaving are packed and labelled and in which all 
incoming material is checked before being distributed 
tothe various stores. The offices are all contained in one 
four-fioor building. On ‘the ground floor are the com- 
missionaire’s office and waiting room, dispatch and 
transport office, time office, purchasing office, adver- 
tisingandarchitect’s office, hydro experimental depart- 
ment, ambulance room and staff lavatories. On the 
first floor are the secretary’s and accountant’s room, 
interviewing rooms, counting-house*letter-filing and 
telephone exchange, typists’ office, correspondents’ 
room and directors’ rooms. On the second floor-is the 
drawing-office with pedestal drawing boards arranged 
along each side, and the tracing department. Adjoin- 
ing it is the blue printing room and drawing filing 
department, and at the extreme end is the costing 
department; in which the most up-to-date methods 
are adopted. This department finds employment for 
ten female clerks under the charge of a superintendent. 
On the third floor are the record filing rooms, 
stationery stores, catalogue and photographic rooms. 
All the offices in this building are well co-ordinated, 
and are lofty and well lighted. 
Crossing the road, we reach the steel and iron 
foundries, which are of recent erection. They form a 
complete block of buildings, comprising five bays with 
glazed roofs and covering a floor space of about 
45,000 square feet. In the first bay are the iron- 
foundry core making and sand mixing departments, 
with four large core stoves each fired independently 
from the outside. This bay also contains the com- 
pressing plant which supplies air under pressure to the 
‘various machines and tools employed in the steel and 
iron foundries. It also contains the transformor 
and switchgear rooms. Extending a distance of 
120ft. along one side of the foundry is a coke and 
metal platform nearly levei with the charging doors of 
the two cupolas. This platform is carried on rolled 
steel joists, supported on cast iron columns, and is 
designed to carry 1000 tons of metal and coke, or a 
load of 10 cwt. per square foot. The materials are 
conveyed to this platform by means of an electric 
hoist. In an adjacent two-storey building with fire - 
proof floors the patterns are kept. They are con- 
veniently arranged for reference, being numbered and 
stored in racks. At right angles to this store is 
another large pattern store room and light casting 
department, with a separate cupola for the produc- 
tion of small electrical castings. 
In the next bay—240ft. long by 50ft. span—is the 
lofty ironfoundry, which is provided with two 
electrical overhead travelling cranes and numerous 
wall, jib and air-lift cranes. This department is also 
equipped with pneumatic moulding machines, bump- 
ing machines and wheel moulding machines. There 
is also an electric capstan for drawing out the large 
trucks from the core stoves, while at the top end of the 
foundry is the dressing shop fitted with the necessary 
fettling equipment. Passing thence, we arrive at the 
steel foundry fettling shop, which extends the whole 
length of the steel foundry. This shop has a sand- 
blast plant complete with separate air compressor, 
band saws, swing grinders, emery grinders, lathes, 
pneumatic hammers, oxy-acetylene cutting tools, and 
electric welding plant, a separate generator being 
provided to convert the alternating current supply to 
direct current. The castings are “‘ handled” by an 
eleetric crane and bogies. Above is the pattern 
shop, 200ft. long by 30ft. wide, with a reinforced 
concrete floor. One side of this shop is taken up with 
the most modern wood-working machinery, while the 
other half is occupied by benches. The shop is 
lighted from the roof with patent glazing. Ventilators 
are provided, and the shop is warmed by a low- 
pressure hot water system. An electric jib crane 
provides communication with the timber yard below. 
The steel foundry is the most recent addition to 
the premises. It. consists of one bay—200ft. by 40ft. 
—supported on brick piers down each side, the entire 
roof being patent glazed and fitted with louvre ven- 
tilators. This foundry is served by a 30-cwt. two- 
phase electric furnace made by Electro-Metals, 
Limited. Primary current is delivered at 6600 volts 
three-phase, and by means of a Scott wound trans- 
former connection is converted to two-phase current 
at 85 volts. Alternative tappings are provided at 
75 and 65 volts respectively. The graphite electrodes 
are 8in. diameter, and are raised and lowered by hand 
controlled motors. The tilting gear is also operated 
electrically. The furnace is worked on the basic 
process, and is capable of eight heats of 30 cwt. each 
per twenty-four hours.’ The metal is first purified by 
means of an oxidising slag. This slag is removed 
and a highly basic finishing slag is put in which 
refines and further purifies the metal. By this 
means the phosphorus and sulphur in the steel 
are reduced to less than’ .02 per cent.,. giving a 
metal free from flaws and blow-holes. Numer- 
© is pneumatic moulding machines are provided here, 
and are served by compressed air wall jib cranes. 





former has been fitted up in the most approved manner 
and contains all the appliances and equipment re- 
quired for the treatment of accidents. 


remaining bay of this building are the sand-mixing 
and grinding rooms, -with grinding mill, mixing 
machine and sand dryer. The different grades of 
sand are stored in separate bunkers, each with its 
own doors, by which the sand is introduced from the 
outside. Two large annealing ovens, built entirely 
of silica and having underground flues, are capable 
of being heated up to 1000 deg. Cent. in seven hours. 
The temperatures are registered by wall pyrometers 
near the ovens, and also on a recording pyrometer 
in the laboratory. Near to the annealing ovens are 
two mould drying stoves and one core drying stove, 
all of which discharge their products of combustion 
into one central underground flue leading to the 
chimney stack. Each stove is provided with a 
damper, and is independently fired from the outside, 
the whole forming a battery of five fires in a pit 
below the yard level. Next to the core stove is a 
core-making shop, scrap metal, refractory material 
and lime stores. 

In a separate building is the laboratory, comprising 
two rooms, the first being fitted with all the usual 
benches and fume chambers, and the second being 
used as a balance, microscopic and pyrometric room 
for research work. All raw material is tested there 
on entering the works, and there also the systematic 
control of every metallurgical process and the 
testing of the finished products are carried out. 
The work of the laboratory covers even a wider 
ground than is indicated above. It includes 
examinations of refractory materials and foundry 
sands, the corrosion of metals, heat treatment, 
lubrication, fuels, &c. Besides the usual chemical 
paraphernalia, there is a certain amount of physical 
and photo-micrographic apparatus for metal!- 
lurgical examination. The pyrometry equipment com- 
prises ‘a wall pyrometer for the annealing furnaces, 
a double-thread recording thermo-couple pyrometer 
and a portable optical pyrometer. By correlating 
the results of chemical, pyrometrical and micro- 
graphical investigations, a permanent record of each 
batch of material as it leaves the works is obtained. 
Passing through the stock-yard for girders, steel 
sections and heavy castings, we observed a 10-ton 
electric Goliath crane running on a track the full span 
of the yard, 300ft. long. It is one of the first cranes 
of its class built by the firm, and is still doing good 
service. 
Another recent addition to the firm’s premises 
is a well-equipped canteen, which was built in 1917, 
and has seating accommodation for 500 people. 
This is a very pleasing building. It is constructed of 
stone in two spans, with Belfast roofs and glazed 
dormers, and has a polished maple floor. The interior 
is lofty and well lighted, and consists of one large 
room for the workpeople and a separate, smaller 
room for the staff. Communicating with both these 
rooms through a series of serving hatches is the large 
kitchen, fully equipped with gas cooking equipment, 
including a range of cooking ovens, pudding steamers, 
hot closets, hot-water boilers, &c., also a large kitchen 
fire range with ovens on each side and hot-plates. 
Down one side are the washing-up sinks, slop hopper, 
and pot drainers, &c. Near the kitchen on the same 
floor are the larder and stores, manageress’s office, 
&c., and in the basement is a keeping cellar and 
boiler-house. The building is warmed by hot-water 
radiators and is provided with well-appointed lava- 
tory accommodation in three sections. 
The welfare of the workers receives a good deal of 
consideration by the firm, and especially Mr. William 
and Mr. F. J. Broadbent. A welfare superintendent, 
whose sole duty is to study the recreation and educa- 
tion of the apprentices, both during working hours 
and in the evenings, has been appointed. Every 
facility is offered to the apprentices for study. The 
firm provides free of cost any technical books that 
may be required, and a scheme has been prepared 
and adopted for the benefit of the apprentices. The 
general idea of the scheme is to provide, by means of 
prizes and higher rates of wages, inducements for 
apprentices to attend classes, keep good time in the 
works and to excel in workmanship. Senior appren- 
tices are allowed one afternoon off each week to 
attend the technical college, the wages and college 
fees being paid by the firm. Medals and certificates 
are also given to the best students of the year, and 
these boys are promoted to more responsible positions. 
In addition to the above, Messrs. Broadbent offer 
a special scholarship tenable at the Leeds University 
to the most promising boy, and pay all his expenses 
and wages during his course of study. The canteen 
previously mentioned forms part of the welfare 
scheme, and is the home of a gymnasium club ior 
the young men. The works alsoruna Junior Fraterr al 
Institute and a Musical Society, and during the winier 
months concerts and dances are held in the large 
dining-room of the canteen. Included in the 
Institute are football, cricket, tennis and swimming 
clubs, which are entirely self-supporting. In con- 
nection with this society is a sick and benefit society, 
and members who are away from work on account of 
illness receive periodical allowances. Attached to the 
works are also a well-appointed ambulance-room and 
rest-room in charge of a fully trained nurse. The 
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comprise electric cranes of all descriptions, capstans, 
wincbes, friction clutches, centrifugal machines for 
all purposes and steel works plant. It will come as 
@ surprise to many to learn that as many as thirty- 
three different types of centrifugal machines are made 
in a variety of sizes. The latest development in this 
section is the Pelton wheel-driven centrifuge, and it 
is expected that there may be a considerable demand 
for this class of machine in the future. 

The continued and rapid progress of the firm has 

been due entirely to the ability and enterprise of Mr. 
William and Mr. Horace Broadbent, who still continue 
to direct the whole of its business policy. Mr. Horace 
Broadbent for a number of years has been a member 
of the Huddersfield Chamber of Commerce, is the 
chairman of the Huddersfield branch of the Engi- 
neers Employers’ Federation, and is also the repre- 
sentative of the above Federation in the West Riding 
Joint Standing Committee. During the war he was 
the chairman of the board of control of the Hudders- 
field National Shell Factory, and was also the 
employers’. representative on the local military 
tribunal, besides serving on numerous local com- 
mittees. It is of interest to note that throughout the 
war not a single strike or dislocation of business in 
engineering circles took place in Huddersfield, and 
the relations between masters and men were always of 
the happiest kind. 
Associated with the two directors mentioned, 
and sitting with them on the board, are Mr. F. J. 
Broadbent, B.Se. (London), M.Se. (Bristol), A.M. 
Inst. C.E., and Mr. A. H. Weir, who are jointly respon- 
sible for the management of the works. 








National Industrial Council for 
Waterworks Undertakings. 


By A. B. PILLING, Clerk of the Metropolitan Water Board.* 


Tue National Industrial Council for Waterworks Under- 
takings was inaugurated at a meeting held in London on 
April 3rd, 1919, and some observations upon what has 
been accomplished and upon the problems to be faced 
may be of interest to the members of the British Water- 
works Association. 

The Council was established under the auspices of the 
Ministry of Lab ur. It is constituted on the lines advo- 
cated ‘by the Committee on the Relations between 
Employers and Employed, which was set up by the Ministry 
of Reconstruction. This Committee sat under the chair- 
manship of the Right Hon. J. H. Whitley; its reports 
are known as the Whitley Reports, and the Councils are 
sometimes called Whitley Councils. It is unnecessary 
for the purpose of this paper to review the Whitley 
Reports. It may be sufficient to state that the first 
Report proposed the establishment for each organised 
trade of an Industrial Council composed of members 
appointed by representative associations of employers 
and workpeople. The scheme was adopted by H.M. 
Government and the Industrial Councils are being esta- 
blished by its desire. 

The National Council for the Waterworks Industry was 
the first to be established for municipal trading under- 
takings. Other Councils have since been formed for the 
gas, electricity, and non-trading services, and one for 
tramways undertakings is in course of formation. 

This paper is mainly concerned with the National Council 
for Waterworks Undertakings, and in the first place I 
propose to examine the work which has been accomplished. 
Prominence must be given to the decision of the Council 
for fixed hours per week for day and shift workers. For 
the day worker the week consists of forty-seven hours. 
This in effect is a forty-eight-hour week, terminating at 
twelve o’clock on Saturday instead of one o’clock. The 
working period of forty-seven hours is exclusive of meat 
times. The question as to whether it is to be on the one 
break system or two break system is left for local settle- 
ment, but the agreement as to reduced hours is not to 
involve a reduction of existing wages or an increase on 
existing hours. For the shift workers a week of forty- 
eight hours has been agreed. That is, not more than six 
eight-hour shifts. In this case meal times are included in 
the working week. If the working week now consists of 
seven shifts or six shifts the total weekly wages, exclusive 
of overtime pay, are to be divided by seven or by six, as 
the case may be, and the resulting figure will be the new 
shift rate per day. This standardising of hours has its 
financial aspect. Each undertaking can work out its 
own figures, but I may state that in the case of the Metro- 
politan Water Board the change involves an increased 
cost of £75,000 per annum. 

The normal working hours having been settled, the 
question of overtime presented itself for consideration. 
Here marked progress has been made. Under the old 
conditions Jabour often advanced the argument that each 
day should stand by itself and that overtime on a particular 
day should be paid for without reference to the hours 
worked on other days. The trades unions conceded that 
no overtime is to be paid for until the allotted week of 
forty-seven hours or forty-eight hours, as the case may be, 
has been worked. This, to my mind, is a great incentive 
to steady labour, and a strong discouragement of improvi- 
dent time losing. The future of industry depends to a 
large extent upon the observance of prescribed hours of 
employment, and I, for one, welcome this discouragement 
by the trades unions of broken and irregular timekeeping. 
The principle of regular timekeeping having thus been 
established, the next question to be solved was as to the 
rates of pay for overtime worked on the new basis. As 
stated above, the overtime on each day is calculated and 
paid for in many industries without regard to the time 
worked on other days, the first three hours’ overtime on 


any day being paid at time and a-quarter and the overplus 
at time and a-half. 


It has now been agreed for water- 
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works undertakings that when the prescribed number of 
hours per week have been worked, the total overtime for 
the week will be computed, and the first two hours of the 
total will be paid at time and a-quarter and the remainder 
at time and a-half. The last named rate is also to be paid 
for all Sunday work reckoned according to local practice. 
These rates are without prejudice to higher rates where 
prevailing at the present time. Thus, for instance, under- 
takings paying double time on Sundays under normal 
conditions must continue to do so. Recognised national 
holidays are placed on the same footing as Sundays. If 
a man be called upon to start work before the usual time, 
or if he be recalled after having left work, he is to be paid 
time and a-half for each hour worked. 

The innovation that the lower rate for overtime should 
be confined to the first two hours of the week’s overtime 
may not command universal approval. No doubt there 
is something to be said on each side of the question. The 
new arrangement may be regarded, perhaps, as a reason- 
able exchange for the stipulation that there shall be no 
overtime until the full week has been worked. It also 
discourages the working of overtime, and thereby tends 
to give employment to a larger number of regular workers. 
It is also an incentive to good timekeeping. Where pro- 
ductive labour is concerned these influences may have a 
beneficial effect on output. 

The question of a minimum wage for waterworks under- 
takings has been raised by the trades unions side of the 
Council. Their suggestion is that the present total pay- 
ment of wages, war bonus, and the like shall be consoli- 
dated ; that there shall be a minimum wage of 63s. for 
male adults; that women shall be paid on the basis of 
equal pay for equal work; and that labour not on the 
lowest rates of pay shall be graded, with 63s. as the basic 
rate. It is understood that the Government contemplate 
legislation on the subject for industry as a whole, and it 
seems advisable to await developments before dealing 
with the matter. 

If one may be allowed to use the expression, the Whitley 
Councils contemplate a systém of industrial jurisprudence 
consisting of three tribunals, namely, National, District, 
and Works Councils. In the every-day experience of 


practical administration the most familiar of these tri-' 


bunals will be the Works Council, at which from time to 
time the workmen in each undertaking are to meet their 
employers for the purpose of discussing questions of mutual 
interest. Any questions which cannot be adjusted by 
this domestic Works Council, or which may be of more 
than domestic importance, are to stand referred to a Dis- 
trict Council to be established for a given area. In much 
the same way an appeal will lie from the District Council 
to the National Council. 

it is perhaps typical of British methods of procedure 
that in the new industrial system the ultimate court of 
appeal has been established before the courtof first instance. 
The setting up of the District Councils and Works Councils 
calls for attention. The time of the National Council is 
already taken up to an unnecessary extent by questions 
which would gain from previous consideration by the 
subordinate bodies. 

So far as District Councils are concerned, a scheme has 
been provisionally approved by the National Council, 
under which England and Wales would be divided into 
; eleven districts ; but further consideration of this district 
‘ scheme is deferred pending the submission of statistical 
information as to the number of water undertakings com- 
prised in each proposed district and the relationship of 
the water areas to those of the districts. 

In considering this question of district areas it is of 
primary importance that regard should be had to the areas 
contemplated by District Councils for other public under- 
takings. It would be disadvantageous, for instance, if 
a district area for waterworks purposes differed materially 
from that for gas, electricity and tramways. Whilst the 
needs of one locality may differ from those of another, yet 
many industrial questions are common to all these public 
undertakings, and I venture to think that if the areas of 
the District Councils are made to approximate as nearly 
as may be, there will be valuable opportunities for con- 
sultation and co-ordination between the Councils, and the 
avoidance of conflicting and irreconcilable decisions. 
Otherwise we may find one set of regulations as to hours 
and conditions of labour being established in the water- 
works industry and quite another code in the case of gas, 
electricity, tramways, and so forth. It is unnecessary 
to enlarge upon the grave inconvenience and discontent 
which would result from this if the case be considered 
with reference to any great city owning the vital public 
undertakings. Take, for instance, the city of Leeds, in 
which we are assembled. Amongst its various branches 
of public work are included—water, gas, electricity, 
tramways, education, public baths, cemeteries, hospitals, 
free libraries, art galleries, and other undertakings, and the 
administrative and technical departments under the town 
elerk and the chief officers. Some of these will fall under 
one National Council and some under another. In fact, 
I suppose that no less than six National Councils, with 
their appropriate district organisations, may be covering 
the ground of this city of Leeds alone. It needs no words 
to show what mischief might ensue if each of these Councils 
proceeded upon its own independent lines, without con- 
sultation with the others or attempt to arrange more or 
less uniform rates and conditions. 

I now come to the question of the Works Council to be 
established for each undertaking, be it gas, electricity, 
tramways, water, or otherwise. To my mind we shall 
find here the great contrast between the old and the new 
order of things. Henceforth employers have to accept 
the position that within due limits many questions affect- 
ing the industry with which they are concerned must be 
discussed across the table with representatives of the work- 
men. The fundamental basis of the Whitley Reports is 
the recognitien of duly constituted associations of 
employers on the one hand and workmen on the other hand, 
and the trade unions are accepted by the Government 
as being the official representatives of the men. In prac- 
tice the negotiations will take place with the accredited 
representatives of the unions, sitting at the Council table, 
Works, District or National, as the case may be. I enter- 
tain the confident hope that in this will be found the 
solution of difficulties which have beset us in the past. I 
express my personal opinion only in suggesting that a 
large number of industrial disputes are attributable to the 
circumstance that requests put forward by the working 





classes have been evaded or postponed from time to time 
until their patience has been exhausted and their tempers 
spoiled. In the end strikes have occurred, embittering 
the relations between the two classes, or the disputes 
have been referred to some court of arbitration, with results 
frequently advantageous to the men. In this way the 
men have learned the power of organisation as a weapon 
against employers, and may at times have been tempted 
perhaps to seek more than could be justified, and even on 
occasion to disregard the advice of their trades unions. In 
my experience the average British workman is nevertheless 
@ conscientious and tractable person with an inborn 
inclination to do what is right, so long as he feels that he 
and his aspirations are being fairly dealt with. I look 
forward, therefore, to a solution of many difficulties 
through the medium of these new Councils, at which 
labour will have the vested right to formulate its claims 
on an equal footing with employers. 

This success, however, can be accomplished only by 
mutual forbearance and consideration. Those who employ 
capital in an industry and provide the brains to organise 
and develop it and to market its products are entitled to 
@ proper return on their enterprise. On the other hand, 
the workmen whose labour, skilled or otherwise, is essential 
to the prosperity ‘of the enterprise, are entitled to be 
regarded as an integral part of it and to participate in its 
profits and advantages. The day has, in fact, arrived when 
labour has established its claim to a due share in the 
privileges and amenities of life, and a special function of 
the new industrial jurisprudence will be to see that effect 
is given to the rights and reasonable aspirations of the 
men, without undue detriment to those of the employers. 

At this stage I should like to draw attention to the 
announcement of the Government that the Industrial 
Councils will be recognised as the official consultative 
committees to the Government on all questions affecting 
the industries they represent, and that they will be the 
normal channel through which the opinion and experience 
of the industry will be sought upon all questions with 
which the industry is concerned. It will be seen, there- 
fore, that the Industrial Councils are intended to take a 
permanent and definite part in the economic life of the 
country, and the Government states that it can rely on 
both employers and workmen to co-operate in order to 
make that part a worthy one. 

A feature of the National Councils is the number of 
trade unions which have to be dealt with in each industry 
The question will occur to many minds as to whether the 
public interest might not be served by an amalgamation 
of some of these unions. No doubt there is much to be 
said on each side. On the one hand, for instance, the 
artisan may argue that the particular interests of his 
craft should be looked after by a union whose sole business 
it is to deal with that particular interest. On the other 
hand, it may be said that a multiplicity.of unions makes 
it difficult to adjust matters which otherwise would be 
capable of easy settlement. Many other aspects of the 
question are familiar to those who have studied it. The 
subject, however, affects the controversy which is agitating 
trade union circles as to the comparative merits of craft 
unionism and industrial unionism, and it would be unwise 
to pursue the matter on the present occasion. 

The question of financing National and District Councils 
must not be lost sight of. The Whitley Reports are silent 
on the subject, but it is obvious that each Council must 
have its secretariat, and it cannot be expected that the 
responsible duties of the secretary should be discharged 
without remuneration. The secretary, in turn, must be 
furnished with offices, clerks, and the necessary equip- 
ment. All-this means money. In the case of the Water- 
works National Council the expenditure is to be borne 
by each side in equal proportions, and a precept for £500 
has been issued. Of this sum £300 is to be expended on 
salaries to the joint secretaries. There is scarcely sufficient 
data in our short experience upon which to estimate the 
total annual cost. Moreover, in our own case the cost is 
reduced by the courtesy of the Metropolitan Water Board 
in providing rooms for meetings and offices and permitting 
their statistical officer to act as joint secretary. The 
employers’ share of the levy of £500 is being allocated on 
the basis of the population supplied by each undertaking 
represented on the British Waterworks Association and 
the Provincial Water Companies Association, which 
between them represent nearly seven-eighths of the popu- 
lation ef Great Britain. It is computed that a levy of 
£500 represents a call of 4d. per 1000 of population. 

The question of finance is more particularly interesting 
to the municipalities, many of whom will be called upon 
to contribute to the expenses of a number of National 
Councils, including gas, water, electricity, tramways, non- 
trading undertakings and the technical, clerical, profes- 
sional and administrative staffs. Assuming that each of 
these National Councils spent £1000 per annum and that 
£500 represents 4d. per thousand of population, the cost 
of the National Councils to a city of a quarter of a million 
inhabitants and owning all the public services would be the 
small sum of £50 per annum. To this must be added the 
contribution to the cost of the District Councils and the 
expenses of delegates to the National and District Meetings. 
The bulk of the cost may be found in the last-named item, 
but it seems to be unavoidable. 

So far the National Councils are dealing only with the 
wage-earning classes, including those employed in non- 
trading undertakings. The question of technical, clerical, 
professional and administrative staffs will probably have 
to be faced also, as proposals are under consideration for 
a separate Nationai Council for these. 

The point has arisen as to how far the decisions of the 
National Councils are binding upon individual under- 
takings. The first report of the Whitley Committee con- 
templated that agreements reached by ‘the Councils, 
whilst not possessing the binding force of law, should 
carry with them the same obligation of observances as 
exists in the case of other agreements between employers’ 
associations and trade unions. This leaves the matter in 
the region of good faith. It assumes also that the pro- 
prietors of the undertakings have individually approved 
the setting up of the Council, an assumption that may not 
be free from question in the municipalities. I would throw 
out the suggestion that if an undertaking refuses to accept 
the decision of a National Council it may find itself in 
considerable difficulty if the resulting dispute be sent to an 
Arbitration Court or other tribunal. Some people avow 
that these tribunals display an altogether unnecessary 





and ineradicable solicitude for the employers’ spiritual 
welfare, as they so frequently make their awards on the 
basis that it is more blessed to give than to receive. It 
may be that at some later stage the State will give the 
sanction of law to the decisions of the Councils. Such a 
step is foreshadowed inthe same report ofthe Whitley 
Committee, who, however, state that the initiative in 
the matter should come from the Councils themselves. It 
may be useful to bear in mind that under the Trade Board 
Acts the decision of a Trade Board as to minimum wages 
is enforceable by legal proceedings, and officers are 
appointed to ensure its observance. 

On the trades union side of the National Councils one 
finds a body of representatives who are experts and trained 
controversialists in the matters which come up for dis- 
cussion. It is important, therefore, that the water under- 
takings should exercise a careful discrimination in selecting 
delegates to meet these able gentlemen, and that their 
choice should fall upon those who possess an adequate 
practical knowledge of the questions involved, and the 
ability to debate them with tact and address. Two- 
thirds of the employers’ delegates are appointed by the 
British Waterworks Association, and, having regard to 
the importance of the matters dealt with by the National 
Council, it is desirable that members of the Association 
should understand clearly the process by which their dele- 
gates are selected. At the present time the appointment 
is in the hands of the Executive Committee, and there are, 
in my judgment, good reasons for leaving it there. 

In the preceding paragraphs I have confined myself to 
the Industrial Councils, national and otherwise, contem- 
plated by the Whitley Reports. In quite recent times, 
however, another body has come into existence under the 
name of the National Industrial Conference. This body 
is in consultation with the Government with a view to the 
enactment of maximum hours of labour and minimum 
rates of wages for the different industries, and it suggests 
the establishment without delay of some form of permanent 
representative National Industrial Council consisting of 
400 members. It would appear that this new Council is 
intended to deal with industry in general as distinct from 
the separate industries dealt with by the Councils under 
the Whitley scheme. 

The important question, therefore, arises as to the rela- 
tionship between the proposed general Council for all 
industries and our own National Council for Waterworks. 
Little information is at present available, but so far as I 
am able to ascertain the idea is that representatives to this 
suggested body of 400 members shall be elected not from 
the Whitley Councils, but from individual employers’ 
associations and trade unions. It is not to have a power of 
veto on the work of the Whitley Councils, but its province 
will be to advise the Government on general national 
questions as apart from matters affecting a particular 
industry. Further information as to the proposed powers 
and functions of this new body would be useful, for, 
notwithstanding the dictum of Solomon, wisdom may 
not be found in a multiplicity of Councils and, indeed, too 
many cooks may spoil the broth. 








Engineering Opportunities in 
Greece. 


THE return to power in the spring of 1912, by an over- 
whelming majority, of the Venizelos party in the Greek 
Chamber of Deputies, was to have been distinguished by a 
strong economic movement destined to place Greece in 
the advanced ranks of the Near-Eastern countries, but 
before the elaborate plans could be carried into effect, 
the war broke out.and put an end to all enterprises of 
this character. Now that peace is assured, and the position 
of Greece is rendered secure, there has been a revival of 
the interest taken in the question of economic expansion, 
with the result that a strong movement is about to take 
place in which it is hoped British co-operation will be 
forthcoming. Among the public works that have either 
been commenced or are about to be undertaken is a com- 
pletely new system of water supply for Athens and the 
Pireus, in addition to road constructions and the drainage 
of numerous swamps in .various parts of the country, 
which at present are injurious to the health of the people. 
In these particular enterprises French and Italian, as 
well as local, capital was to have been employed ; but a 
change in these arrangements may ensue as a consequence 
of the war, while the contemplated services of certain 
Austrian and German engineers will assuredly be dispensed 
with. 

At the time that. the Athens water project was decided 
upon, the municipality of Athens called for some expert 
advice by an hydraulic engineer on the spot, so that the 
various schemes might be submitted to his judgment. 
Herr Ertsmerg, the -well-known Berlin expert, was 
selected. He made a survey of the whole district, and 
after some delay isent from Berlin a full report and state- 
ment as to the best means,of supplying Athens and the 
Pireus with an abundant supply of water. It is hardly 
necessary to say that certain English schemes that were 
submitted met with scant consideration at the hands of 
Herr Ertsmerg. One suggestion was a project for bringing 
water from Lake Stymphalia to Athens, a distance of 
about 88 miles, by iron pipes s:t ina covering of cement. 
The German expert. pronounced this plan neither practical 
nor safe, while he also declared that the source of Kionion, 
in Stymphalia, which the English scheme proposed to 
employ, had not sufficient water for the needs of the two 
towns. Another project. was that put forward by the 
National Bank of Greece. It, like that of the English 
syndicate, was also discarded by Herr Ertsmerg. although 
it had been endorsed by a. well-known Austrian hydraulic 
engineer, Herr Kitshener, the cost being quoted at 
£10,000. The English and Austrian engineers, in fact, 
had proposed the same source, Kionion in Stymphalia : 
but, although Herr Ertsmerg praised the scheme as tech- 
nically and scientifically correct, he advised the munici- 
pality not to adopt it because of the insufficiency of the 
water. On the other hand, he approved the scheme for 
bringing water from the river Mellanos, which is nearer to 
Athens, and from which the required quantity of water 
could have been taken. The original estimate for this 
work was £800,000, but Herr Ertsmerg considered that 
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another £80,000 should be added. The English syndicate 
scheme would have cost £1,250,000, and that of the 
National Bank of Greece about £1,500,000. 

Another great project about to be undertaken in Greece 
is the entire rebuilding of Salonica, which, as will be 
remembered, was burnt almost to the ground some short 
while ago. This scheme comprises a comprehensive water 
supply for the city; a complete drainage scheme and 
outfall works; large dock extensions, for which plans 
were prepared by a German firm before the war; two 
union terminal railway stations and goods yards, with 
the necessary railway trackage, required for dock exten- 
sions and the necessary Yolling stock ; a new underground 
railway, about fiv» miles in length, connecting the two 
railway stations; a complete system of suburban tram- 
ways; and a minimum of 100 miles of new streets, 
boulevards and avenues. It is hoped that in connection 
with this great work British co-operation will be secured. 

An excellent opportunity for consolidating Anglo- 
Greek trade relations will be afforded in the autumn, 
when an important exhibition will be opened in Athens, 
consisting exclusively of British manufactures. The 
project has been organised by the Federation of British 
Industries, and for some time past preparations have 
been proceeding in Athens, where a large building, known 
as the Zappeion, has been secured. It is a particularly 
appropriate structure for the purpose, having been origin- 
ally designed by the Greek philanthropists, the Brothers 
Zappas, as a perpetual exhibition of Greek trade and 
manufactures. The structure is situated in the heart of 
the city, in the centre of some beautiful gardens which 
are largely patronised by the people of Athens. It is 
lofty, well-proportioned and exceptionally well lighted. 
The ground floor has a superficial area of about 35,000 
square feet for stall space, while a further 20,000 square 
feet are available in the annexe, which is destined to 
accommodate the agricultural and heavy machinery 
section of the Exhibition. It will be one of five sections, 
and undoubtedly the most important. There being 
insufficient room in the Zappeion building for the exhibits 
which require a large amount of space for adequate dis- 
play and facilities for open-air demonsiration, it has been 
decided to place all the heavy machinery and machinery 
in motion in the mobile machinery extension, a connecting 
series of temporary buildings of ample width and length, 
having direct access to the demonstration grounds and 
the main roads. The mobile machinery extension will 

ain be divided into four sub-sections—motors, agri- 
cultural machinery, miscellaneous machinery and aircraft. 
The motors will be able to run direct on to the neighbour- 
ing main roads, and the farm tractors, ploughs, &c., will 
be able to run straight from their stalls to the trial ground, 
several acres in extent, where they will be shown actually 
at work. There will be room for several lengths of light 
railway track, for aerial cableways and other machinery 
which it may be desired to demonstrate in the open. In 
the main entrance hall of the Zappeion building a pro- 
minent sign will call attention to the mobile machinery 
extension, while ample wall space will be available in the 
immediate neighbourhood for advertisements, and of this 
space, each exhibitor in the extension will be entitled to a 
share, approximately 4ft. by 4ft. in size. In that space 
he may display photographs, posters, &c., or call atten- 
tion to his main exhibit in.any manner that he may wish. 
Everyone attending the Zappeion Exhibition will be 
induced to visit the mobile machinery extension. 

The aircraft sub-section will also form one of the more 
attractive features of the undertaking. It has been decided 
that the most suitable method of displaying aircraft 
at the Exhibition will be, as far as possible, under actual 
“ service’ conditions. Instead of having “ dead” 
exhibits, they will be shown in actual hangars ready for 
flight, with an aerodrome in which their capabilities can 
be demonstrated. This method, it is considered, will 
possess the additional merit of being somewhat cheaper 
than if a large space for the display of an aeroplane had 
to be provided elsewhere. The exact type of hangar to 
be provided has not as yet been definitely decided upon, 
but probably it will be the Bessenneau type, measuring 
66ft. by 8O0ft. 

It is understood that a large number of prominent 
British engineering and manufacturing firms have already 
signified their intention of taking part in the Athens 
Exhibition, and the sum of £10,000 has been devoted to 
the preparation of the buildings and grounds, which are 
steadily approaching an advanced state of equipment. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





OIL ENGINE NOMENCLATURE OR SO-CALLED 
“ SEMI-DIESEL ” CYCLE. 


Sir,—Now war fighting is over may I ask the courtesy if you 
will fulfil your promise to readers of Taz ENGINEER, i.e., that 
you would welcome a better title than ‘‘ semi-Diesel ” to denote 
that type of oil engine ? 

}#The subject was opefed up by your good self and so far has 
never been closed. You stated in Taz ENGINEER of October 27th, 
1916, page 374, under ‘‘ Random Reflections,” extract as under : 
—‘‘ Certainly nothing could be worse than “ semi-Diesel.” It 
is unfortunate that no single inventor’s claim to have originated 
the design can be substantiated, otherwise we should have a 
ready-made title ;”’ and again, under ‘‘ Random Reflection-,”’ 
February 2nd, 1917, page 113 :—‘t We print with pleasure in 
our correspondence col a letter from Mr. Akroyd Stuart, 
in which the writer complains that we do not do him full justice 
when we said some time ago in these ‘ Reflections ’ that no single 
inventor’s claim to be the originator to the so-called ‘ semi- 
Diesel’ cycle could be substantiated. Mr. Akroyd Stuart asks 
for the honour for himself. We recall, too, that one of the 
earliest semi-Diesel engines made in America by a firm whose 
name for the moment has slipped our memory was defined, if we 
recollect rightly, as a Hornsby-Diesel, a fact which tends cer- 
tainly to support Mr. Akroyd Stuart’s contention. Under all 
the circumstances, however, we think we may be fairly excused 
for not yet having given the credit to our correspondent, and we 








submit his claim to the attention of our readers. If it can be 
substantiated we shall be the first to weleome a better title for 
the cycle than the present very bad one.” 

From this latter ‘“‘ Reflection ” I take it that if further testi- 
mony could be submitted additionally to substantiate my claim 
as the inventor of the cycle, you would forthwith publish recog- 
nition of same, so that the hitherto descriptive names used by 
British manufacturers to denote this engine cycle could be 
abandoned. However, British manufacturers of this type of 
oil engine have not replied to your appeal made in that “ Reflec- 
tion,” but I notice they have discarded the word ‘‘ semi-Diesel ” 
from their trade advertisements and substituted ‘“ solid injec- 
tion.” Again, this descriptive name solid injection is wrong, 
because the fuel injected is a liquid. 

I must again remind British manufacturers of the so-called 
““ semi-Diesel,” “‘ solid injection,” &c. &c., type of oil engines, 
that they still work on the Akroyd cycle, Patent 7146, May 8th, 
1890: timed atomised “‘ oil jet ” injection into compressed pure 
air with automatic ignition, and challenge contradiction. 

May I take the opportunity in this letter to ask British manu- 
facturers—pi gi s with myself—to recall to their 
mind the period 1886 and, say, to 1894, when we were all battling 
with one aim in view, viz., eventually to make a workable and 
reliable oil engine, and also to the good fellowship that existed 
amongst inventors in those early days of experiments when we 
respected the claims in each other’s patents. For proof of this 
one has only to look back to the many engines—with their 
attached descriptions ‘* Mode of Working ”—entered by manu- 
facturers for the oil engine trials at the Royal Agricultural 
Society’s Show at Cambridge, 1894. 

Claremont, W.A., HERBERT AkROYD STUART. 

April 25th. ¥ 








BELT DRIVING. 


Srr,—I am sorry the figures in my letter published in your 
issue of June 27th were not clear to Mr. Pardoe. 

I will put it another way. If a belt lin. wide travelling at 
1000ft. per minute will transmit 1 horse-power on a 12in. pulley 
it will be found that this same belt if used on a 4in. pulley will 
only transmit 4 horse-power. There are two ways of over- 
coming the difficulty—to make the belt 2in. wide for the 4in. 
pulley or to run the speed up to 2000ft. per minute if possible, 
the latter being the most economical method as far as cost of 
belting is concerned. 

The amount of speeding up of belts on small pulleys such as 
4in. to 6in. diameter is, however, quite limited, as after a speed 
of about 2500ft. is reached very little gain is obtained, as the 
belt loses are of contact rapidly, and unless very perfect in make 
surges heavily. 

The arc of contact is much affected by a stiff belt and by the 
“ eurve of approach.” as indicated by Mr. Pardoe in his letter 
of June 27th, and also mentioned by myself. 

In order to look at this point a little more clearly, I enclose 
a sketch which I think will help. Anyone who has watched a 
high-speed belt running on a small pulley will have noticed that 
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the belt on approaching the pulley takes a permanent curve, 
which raises it off the pulley anything from 15 deg. upwards 
beyond the point of true tangential contact—see sketch. This 
may in some measure be due to the stiffness of the belt, but 1 
would venture to suggest the following additional reason :— 

A belt on the tight side must stretch, and is approximately 
a straight line; on the loose side there is no, or very little, 
tension, and the belt falls in a curve. This being so, does it not 
follow that the belt on the loose side is travelling relatively faster 
than on the tight side, as it has to travel all along the curved 
line in the same time that a point is travelling from pulley to 
pulley in a straight line on the tight side ? If this were not so, 
it would appear that the stretch would be cumulative and some- 
thing would happen. 

Assuming the above view of unequal speeds is correct, it 
seems that the “ curve of approach *’ is caused partly in this 
way: When the loose side of abelt reaches the actual point of 
contact on the driven pulley it finds this portion of the belt, so 
to speak, attached to the pulley and travelling at a slightiy lower 
speed, and the oncoming loose belt by its momentum heaps itself 
up into a curve and raises itself off the pulley. 

One reason I have for thinking this assumption correct is that 
if the belt happens to be running on fast and loose pulleys, and it 
is thrown off on to the loose one, so that there is no work being 
done, and consequently nearly all stretch taken out of the belt 
on the tight side, the curve of approach i liately flattens out. 

My excuse for writing so much about small pulleys is that 
when they have to be used for high speed one is apt to te let 
down rather badly if the usual tables of belts ara takenasa guide, 
and if Mr. Parsons is interested much in this direction he will do 
well to have a good margin over widths and speeds usually 
quoted, and also make due allowance for a low figure for arc 
of contact. 

Mr. Pardoe’s statement that width of belt has no influence 
on the power transmitted, I presume we must take as purely 
academical, as it is certainly not usual to have to put an initial 
strain of 50 per cent, of the actual transmitted power tension 
to cause a belt to do its work; his figures are 528 +- 210 Ib. 
If this had to be done in all belts the life of the user of a new 
leather belt would not be a happy one. He would probably 
have to take it up every day or two for months until the stretch 





had gone. A belt that will not do its duty in a fairly slack con- 
dition is generally voted a nuisance. 
. Pa E. W. Saxceant. 
Minchinhampton, Gloucestershire, 
July 5th. 


THE PEACE TREATY AND PATENTS. 


Srr,—Too close attention cannot be given to the very im- 
portant provisions contained in the Peace Treaty now signed 
under which all the Powers concerned undertake on terms to 
restore patents that have not expired by having completed 
their full course, but are suspended or practically dead, due to the 
failure to pay taxes or comply with other formalities, to the 
condition in which these patents stood on August Ist, 1914. 
Under the provisions that have now been agreed to by Germany 
and the Allied and Associated Powers it will be possible for a 
British patent or patent application that has become void or 
forfeited since August, 1914, due to the non-payment of any 
fee or the failure to effect any official requirement in respect 
thereto, to be re-established or restored and the patent reinstated 
without the imposition of fines or penalties, provided application 
for such restoration be made within one year from the date of 
the ratification or ing into force of the present Treaty. 

The procedure that has been adopted of granting licences to 
British subjects to manufacture under the patents that were 
owned by Germans or Austrians during the war will be continued 
without interruption, so that it will be open to any British 
subject to apply for a li to facture any article or to 
carry out any process covered by any existing British patent 
that was enemy-owned on August Ist, 1914, or that is still under 
enemy control, notwithstanding the end of the war. 

It should be noted, however, that no general or international 
agreement has been embodied in the Treaty to extend the life of 
patents owing to the losses resulting thereto from the war: but 
the British Government are about to introduce new Patents 
and Trade Mark Bills dealing with the presént anomalies, 
although it is probable that patents which have actually expired 
and have run their full term during the war will not be thereby 
reinstated, as very serious legal, commercial, and manufacturing 
difficulties would then arise, affecting materially the public rights 
that had been acquired in such expired patents. 

It is very d®irable that all firms and all patentees interested 
in the reinstatement of their patents should at once communicate 
with their representatives in Parliament suggesting that it is 
extremely important to our national industries that the new 
Patents Bill should be passed forthwith before the House rises 
for the autumn recess. 

July 8th. 











Geo. Croypon Marks. 


Re “ ETHER.” 


Srm,—The admirable and very kindly letter of your corre- 
spondent ‘“‘ Piscator ” encourages me to think that I am neither 
a transcendentalist nor insane. If I had the honour of knowing 
him, I think he would acknowledge that I am one of the most 
prosaic and humdrum persons who ever lived. Clearing the 
ground in this way, I may say that the very bulky correspond- 
ence which I have had falls into two categories—that from (1) 
people who are ignorant and will not acknowledge their ignor- 
ance, and (2) those who are equally ignorant, and pretend they 
know something. One of the latter pointed out to me that 
there was a huge stress on the ether, and argued by some process 
of ratiocination entirely his own that stress was the same as 
energy. Of course, such a form of argument is nonsense, and in 
mercy I withhold my correspondent’s name. The question 
remains just asI stated it. Is it or is it not possible to put such 
a stress on the ether as will deflect the sun’s energy in what 
direction we please ? 

May I add that I greatly appreciate the interest which 
‘* Piseator’’ has taken in my mild attempt to obtain the best 
current information on a subject of colossal importance. 

London, July 8th. Bertram Brount. 








REGULATIONS REGARDING PETROLEUM 
SPIRIT FOR LOCOMOTIVES. 


Tue following regulation, dated June 21st, 1919, has 
been made by the Secretary of State, amending regulations. 
under Section 5 of the Locomotives on Highways Act, 
1896 (59 and 60 Vict., c. 36) as to the keeping of petroleum 
for the purposes of light locomotives :— 

‘“* Notwithstanding anything in No 10 of the regulations 
dated July 31st, 1907, petroleum spirit may be kept for 
the purposes of light locomotives in iron or steel drums or 
barrels of a capacity not exceeding 50 gallons, provided 
the following conditions are observed :— 

“‘(a) The storehouse must be situated at a distance 
of at least 20ft. from any other building or any high- 
way or public footpath. 

‘**(4) Provision must be made by excavation or by 
the erection of retaining walls to prevent outflow of 
the spirit in the event of fire if such outflow would 
be likely to endanger life or cause damage to the 
property of others. 

**(¢) Notice shall be given to the local authority, 
and the duly authorised. ofticer of such authority shall 
be allowed to inspect the spirit in the same manner 
as is provided in No. 7 of the said regulations.”’ 

This regulation is to remain in force until December 31st, 
1923, unless sooner revoked. 





THE engineer, says Indian Industries and Power, is a too 
willing horse. He has the great qualities of patience, 
persistence, and devotion to duty for the love of doing it 
well. If a particular job appeals to him he is inclined to 
offer himself for it at a figure that incenses other engineers 
who do not happen to cere for that particular job and who 
view it simply from a market point of view. Unfortunately, 
the whole business of engineering is made up of ‘* jobs ”’ 
which some people like and others do not, and therefore 
the profession is composed mainly of men who are doing 
work to which they are “ver-devoted for pay that is over- 
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A New Development in Motor 
Starters. 


THE last few years have witnessed important develop- 
ments in motor control gear, together with and largely 
as the result of the continually extending application of 
the electrical drive to industrial machinery. An example 
which may be cited is the continuous-current motor starter. 
In the early days of the direct-current motor, the simple 
duties for which these motors were installed required only 
an elementary form of switchgear. This usually con- 


to the starting arm where a slow-motion worm and worm | the right direction, but is also always concentrated in 
sector starting arm is fitted, the intermittent motion being | the place where it is needed. 

secured by a special design of the worm thread. In the, The resistances employed in the starter are of the 
starter, however, which is being described, the starting | company’s standard construction, consisting of enamelled 
steel tubes wound with Eureka or German-silver wire, 
and it is claimed that they are non-hygroscopic and non. 


corrodible. The overload trip shown in Fig. 1 is of the 


arm fingers spring automatically into position between 
each pair of adjacent contacts as the arm is moved from 
the off to the on position. This arrangement assists the 
operator to feel when the arm is passing from one contact | clapper type, similar to those employed on many forms 
to the next and performs one of the functions of the | of breakers. It possesses a large even scale abcat lin. 
notched disc and spring-operated catch fitted to most | in length, and the action is not dependent on gravity. 
controllers. For this reason, and because of the type of | It operates either by short circuiting the no-volt coils, 
contact, an inspection window is unnecessary. or by breaking their circuit, depending on whether 
The starting arm is also shown in Fig. 1, with four fingers the coils are connected in series with the motor field or 
as previously stated, but in the smaller sizes of starter | in shunt across the supply. 
only two fingers are fitted. There are two no-volt or hold-| The construction of the shunt regulators is very 











sisted of a face plate type of starter without automatic | 

















FIG. 1—NAaWY TYPE ELECTRIC MOTOR STARTER 


features, a double-pole switch and fuses, and possibly a, on coils, one of which surrounds the hub of the switch 
shunt regulator. is was a fairly satisfactory arrange- and the other, as in the ordinary starter, is mounted on a 


ment in the hands of a properly trained attendant, but | pillar attached to the base casting, which also forms the | 


as the use of electric motors extended, it was found that stop in the full-on direction. When the arm butts against 
these equipments were frequently mishandled. The, the pillar, the magnetic circuit is completed through both 
motor could be started up too rapidly or on a weak field ;_ coils, arm and base, and a very powerful hold is the result, 
the starter could be used as a controller ; the double-pole allowing an exceptionally strong pull-off spring to be 
switch could be closed without first putting the starter fitted. The energy of this spring when the starter arm 
handle to the off position. The need therefore became | flies to the off position is absorbed in a coppered steel 
urgent for a more discriminating form of protection— spring buffer. The centre coil, however, also possesses 
both for the motor and starter—than that provided by the valuable feature previously referred to, that it acts 
fuses. This led to the introduction of no-volt and over- | as a magnetic blow-out coil, since a magnetic field exists 
load devices, followed by the adoption in many cases of between the arm and the base at right angles to any arc 


the slow motion worm and worm sector starting handle, 
and various interlocks between the starter, shunt regulator 
and double-pole switch. Finally, an arrangement of the 
switchgear was developed, self-contained in a sheet-steel 
pillar, which protected the gear and facilitated the arrange- 
ment of the interlocks. Many private firms and most 
Government and municipal departments have considered 
it worth while for some time past to pay the extra cost for 
these pillars to secure their fool-proof reliability of opera- 
tion. Progress, however, continues in machine tool 
practice, in the increase in the size of the machines, and 
the use of the individual drive without change-speed 
gears, pulleys or clutches, &c., and is resulting, owing 
to the more and more arduous demands on the switch- 
gear, in further elaboration—an undesirable state of affairs 
in the opinion of many engineers. Part of this elaboration, 
however, is due to certain inherent defects in the sliding 
brush and surface contact type of starter, and for this 
reason the introduction of a design which does not possess 
these defects, and which is therefore conducive to sim- 
plicity, will be welcomed. 

This design of starter, which we will now proceed to 
describe, was originally introduced by Bray, Markham and 
Reiss, Limited, to meet the special requirements of the 
British Admiralty, and for that reason it is appropriately 
known as the “‘ Navy” type starter. It was designed in 
the first instance for submarine work, where simplicity 
and space occupied are important considerations. The 
design is @ compromise between the ordinary face plate 
starter and the controller, and appears to embody a 
number of the good points of both types. It will be seen 
from Fig. 1 that in the general arrangement the starter 
resembles the face-plate type, and it therefore retains the | 
advantages of this design in compactness, and in the 
simple arrangement of the no-volt release. But instead 
of the ordinary brush and surface contacts, the contacts 
of this starter are somewhat similar to those used in a 
controller with the special feature of a magnetic blow-out 
action at each contact. For this reason and on account of 
the metal-to-mica construction—of the British Admiralty 
standard—the starter the robust features of 
the controller with its facility for repair or replacement of 
worn parts. The contacts consist of hard drawn copper 
tubes mounted on pillars. The starting resistance 
contacts are free to revolve on these pillars and are pre- 
vented from coming off by means of split pins. The full 
on contact tube is fixed tightly to the pillar by making a 
saw cut in the latter and expanding the two halves by 
means of a coned head screw. The line segment consists 
of a gun-metal casting. Contact between the line segment 
and the resistance contacts is made by four controller 
type fingers fitted with renewable semi-circular tips of 
hard drawn copper, two bearing on the segment and two 
on the copper tubes, so that there is no danger at any time 
of breaking contact. The fingers are pivoted on steel studs 
insulated from the arm by mica bushes and helical springs 
between each pair of fingers provide the necessary pressure. 

One of the objects in providing an inspection window 
with the ordinary sliding brush and surface contact 
starter is to enable the operator to view the motion of 
the starting arm, as it is desirable on starting (1) that 
@ pause should be made at each contact, (2) that the arm 
should be moved quickly to the full-on position of the 
brush for each contact. This is recognised by some manu- 
facturers to the extent that the same motion is imparted 


which might be formed between two current-carrying 
contacts. This blow-out is, in fact, more effectually and 
scientifically designed than the form fitted on many drum 


| similar to that of the starters. That is to say, the 
| contacts are vertical pillars, against which are presse: 
controller type fingers provided with similar semi-circular 
tips. The shunt regulator arm makes a continuous and 
reliable contact with the pillars, and for the reason ex- 
plained when discussing the starter, a glass ‘inspection 
window is unnecessary. Copper tubes are not provided for 
the contacts in this case, as the wear is infinitesimal. 
The starters and shunt regulators are totally enclosed, 
and the covers are fitted with a brass dial plate and bush 
carrying the operating lever or handle. The cover and 
base of the starter are steel stampings, holding between 
them a steel casing. If necessary, by putting suitable 
packing in the grooves of the covers, the cases can be made 
water-tight. It will be noted the starter can be assem. 
bled with scarcely any of the fitting work required with 
the sliding lamineted brush starter. 
With the older type of sterter there is the further dis- 
advantage that it is necessary as far as possible to transfer 
any sparking which mey occur during starting from the 
surface contacts to carbon buttons or rollers. This device 
_ is therefore fitted in all heavy-duty starters of this pattern. 
It must also be fitted at least to the first contact of the 
starter, if the starter arm is to be used for opening circuit 
on load. It has, however, never gained the complete 
confidence of either the manufacturer or user of electrical 
switchgear for this latter purpose. Even in the smaller 
sizes of starter fuses are usually adopted as a further 
automatic safeguard, and when a double-pole switch is 
also supplied close to the starter to comply with the Home- 
office regulations concerning isolation, the operator is 
usually advised to open the circuit on this switch. With 
such an equipment, however, there is no alternative for 
automatically stopping the motor on overload or in 
emergency to the arrangement, which, by short circuiting 
or open circuiting the hold-on coil of the starting arm, 
releases that arm and throws the onus of breaking the 
circuit on the starting contacts. The lack of confidence 
in this arrangement is not due to the overload trip or 
emergency push-button switch, as when these same devices 
are employed with contactor circuit breakers, the additional 
safeguards are rarely considered necessary. 

From the preceding remarks, it will be seen that one of 
the valuable features of the “ Navy” type starter lies 
in its capacity to break as well as make circuit on load at 
each contact similarly to a controller. If this starter, 
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FIGS. 2 AND 8—CONNECTIONS OF DOUBLE-POLE STARTER AND STARTER COMBINED WITH CONTACTORS 


type controllers. In this type of controller an elongated 
blow-out coil is provided which produces a magnetic field 
at right angles to the barrel. The arc, instead of moving 
clear of the apparatus, is, owing to the direction of the field, 
blown out sideways and impinges up or down against the 
arc shield in a very limited space. The shields must, 
therefore, be of a very special material if they are suc- 
cessfully to withstand the local and intense heat of the 
arc. There is also a difficulty when using only one blow- 
out coil in obtaining a satisfactory magnetic field forall 
controller fingers. In this respect the “ Navy” starter 
is exceptional, as, owing to the construction, the magnetic | 
field produced by the blow-out coi] moves with the arm 
from contact to contact, and it is therefore not only in 





therefore, fulfils its promise, its adoption should lead to 
a simplification in motor control gear. The diagram of 
connections shown in Fig. 2 relates to a double-pole starter 
designed with this object in view. This starter, which was 
evolved for service on board ship, is made with a double- 
ended arm with a magnetic blow-out action at each end. 
With the starter in the off position, the motor is completely 
isolated on both poles, and with the addition of one or 
possibly two overload trips, the arrangement should ensure 
complete protection to the motor. The provision of an 
isolating switch for the switchgear may be necessary in 
certain circumstances, but its need would be determined by 
local conditions, as the requirements of the Home-office 
for isolation are met by the switch or fuses at the dis- 
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tributing centre from which the motor is supplied, provided | position, and, as previously stated, an economy resistance 


they are readily accessible. 


is introduced directly after the arm of the starter leaves 


The starter can be made more fool-proof by fitting a | the first contact. The type of contact employed is similar 
slow-speed starting handle, but if still further protection | to that fitted to the starter, namely, a copper tip of semi- 


is required, the company recommends the arrangement, 


circular-section, easily renewable. These tips are identical 


of which the diagram of connections is reproduced in | both for the moving and fixed contacts. In addition, there 


Fig. 3. 
and base shown in Fig. 4. The lower set of fingers and 
contacts are connected to the coils of a pair of contactors, 
so that as soon as the arm is moved to the first contact 
the contactors are closed. This is the only position in 
which they can be closed, as an economy resistance is 
inserted in the operating circuit of the contactors 


The starter is made with the double-ended arm | is a sparking contact and blow-out coil. The latter is of 
| the shunted type, which gives a powerful blow-out without 


requiring a coil of large cross section. It will be seen that 


| the spring pressure of the sparking contact is utilised 
| to increase that between the main contacts. The two are 
| also so disposed that while a rubbing action is given to 
| the main contacts, the pressure of the sparking contact 

















FIG. 4—DOUBLE-ENDED 


directly after the arm of the starter leaves the first 
contact. The control is carried out by one handle, 
and the contactors protect the starter and motor during 
starting as well as on load. In practice it is found that 
when the starting arm is moved too quickly past the first 
contact, the contactors have not time to close. If, there- 
fore, the operator does not pause on the first contact, 
but pulls the lever right over, he cannot do any damage 
as the circuit is not closed. This certainly constitutes an 
additional safeguard. 

A control pillar of this type is shown in Figs. 5 and 6, 
and the design of the ‘“‘ Navy” contactors fitted in these 
equipments is given in Fig. 7. The magnet and the arma- 














FIG. 5—CONTROL PILLAR IN CASE 


ture of the contactor are made of mild steel in preference 
to cast iron, with the result that it is very narrow and 
suitable for mounting in rows for ‘contactor starters or 
other purposes—a valuable feature where space is limited. 
With regard to the operating coil, it has been found in 
practice that except with contactors of large size, it is 
not possible to design a magnet which will be sufficiently 
powerful to close the contacts while imparting adequate 
pressure if the coil is to carry the switch-on current per- 
manently. The coil of the contactor is therefore designed 


to take a switch-on current of about four times that | 


which is necessary to hold the armature in the closed 


ARM MOTOR STARTER 


directly assists in releasing the armature when the coil 
circuit is broken, and prevents any danger of sticking 
which might occur with a rubbing contact. The sparking 
tip and roller can be renewed without the necessity of 
hinging the blow-out poles. The whole contactor is 
mounted on mica-insulated steel rods. 

It is claimed that the ‘‘ Navy” type starter can be 
used for inching purposes by working direct on the start- 
ing contacts. The contacts and fingers are suitable for 
repeatedly breaking the arc, and in any case are easily 




















FIG. 6—CONTROL PILLAR—CASE REMOVED 


renewable without the necessity of any bedding. There 
is the further advantage that the inching speed can 
be adjusted without the aid and additional complication 
of any auxiliary device. The largest sizes of the starter 
| 80 far developed are those of 50 horse-power at 460 volts 
and 220 volts, and one of 25 horse-power at 100 volts. 
The special features of the starter have been described 
more particularly with reference to motor control, where 





the face-plate type of starter is usually adopted, but it 
will be seen from the description that there are possi- 
bilities of this starter competing with the ordinary drum 
controller in a field in which the latter has hitherto re- 
mained practically unchallenged, namely, in the control of 
the series motor. The heavy intermittent services which 
these motors successfully undertake require an equally 
robust type of switchgear. The ordinary face-plate starter 
falls short of these requirements for reasons which have 
already been discussed, but the position appears to be 
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FIG. 7—NAVY TYPE CONTACTOR 


modified with the advent of the “* Navy” type starter, 
and it is quite possible that this starter may succeed in 
ousting the controller from certain classes of service. 








Permanent Moulds. 
(By a Correspondent.) 


TuE use of permanent metal moulds for the pro- 
duction of castings in both ferrous and non-ferrous 
metals has made rapid strides during recent years. 
In the latter class of metals, particularly in the light 
aluminium alloys, the use of permanent moulds or 
dies has now developed into a distinct and separate 
business, and there are many firms specialising 
solely in the production of aluminium alloy die 
castings. 

Die castines are produced in non-ferrous metals by 
two - distinct processes:—First those processes in 
which the material is simply cast in a stationary 
metal mould of the required form, and, secondly, 
those processes in which the molten metal is forced 
under pressure into metal moulds by means of 
specially designed machines. It is important that 
these two processes should be distinguished, and it is 
suggested that the product of the latter processes 
should. be termed “pressure die castings.”’ For 
aluminium alloys, and the lower melting point alloys, 
such as white anti-friction metals, the latter processes 
are eminently suitable and widely used; but up 
to the present no great commercial success has been 
obtained by the application of such processes to the 
vellow metals and the higher melting point alloys. 
This is largely due to the difficulty of making 
machinery, and obtaining metal moulds to withstand 
the higher temperatures. These latter types of 
alloys can be cast in stationary permanent moulds or 
dies of metal. Considerable success was obtained in 
the pre-war: days in the casting of yellow metals in 
permanent moulds in Germany, and the use of such 
moulds was not unknown in this country. Die 
castings in aluminium bronze have been successfully 
produced quite recently in this country—see Rix and 
Whittaker, Jour. Inst. of Metals, 1918. 

The application of both pressure machinery and 
stationary permanent moulds to the production of 
castings is largely resorted to with the following 
objects in view :—(@) For the production of castings 
to finished dimensions, and the consequent elimination 
of machining; (6) for the production of castings 
having good surfaces ; (c) for the production of per- 
fectly sound castings; (d) for the production of 
castings having a higher tensile strength ; (ec) for the 
cheapening of the cost of the production of castings. 

There are many limitations in the use of permanent 
moulds efor the production of castings to finished 
dimensions, and only the more or less unimportant 
parts are produced with this particular object in view. 
Familiar examples of such parts are domestic and 
ornamental fittings, whilst white anti-friction metal 
bushes or liners are frequently produced to finished 
external dimensions by these processes. As a general 
rule, owing to the use of metal moulds, the rate of 
cooling of permanent mould castings is considerably 
quicker than that of similar sand castings, and in all 
cases, as a direct result, there is always a considerable 
closening of the grain in the former types of castings. 
Arising therefrom is another, and in many ways 
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The use of die casting and permanent moulds 


cheapens the cost of production. Obviously this is 
only the case with repetition castings. The initial cost 
of the die or mould, in the majority of instances, is 
considerable, and is only justifiable on a long series of 
the same type of castings. The rate of production is 
thereby considerably increased, and the labour costs 
are cgnsiderably reduced. In addition the more 
extended use of permanent moulds from the point of 
view of foundry esthetics is highly desirable. 
ia Phe use of permanent moulds for the production of 
eastings in grey cast iron has developed rapidly 
during the past few years. The effect of the use of 
permanent metal moulds for this purpose, from a 
metallurgical point of view, is somewhat different 
from that of their application to non-ferrous alloys. 
The rapid rate of cooling induced by the metal mould 
on cast iron, in addition to increasing the closeness of 
the grain, modifies, in a remarkable manner, the struc- 
tural arrangement and distribution of the free carbon, 
in addition to effecting a modification in the ratio of 
combined to free carbon. This fact is of great 
importance, as the mechanical properties of grey cast 
iron of any given composition depend entirely on the 
structural arrangement and distribution of the free 
carbon. 

The origin of the use can be traced as a 
development of the use of metal chills or denseners, a 
very old foundry practice. The use of chills or 
denseners is resorted to in the foundry for two distinct 
purposes—(a) for the purpose of overcoming shrink- 
age or “ drawing ”’ troubles ; (6) for the production of 
harder and closer grained material. 

For the purpose of overcoming shrinkage troubles 
chills are utilised in the moulds of castings having 
wide divergencies in thickness. The chills are used 
in such a manner as to equalise the rate of cooling of 
the various sections’of such castings. Examples of 
the use of chills for the latter purpose are to be found 
in the chilling of the internal wearing surfaces of 
internal combustion and other engine cylinders. A 
curious phenomenon has been met with frequently in 
the application of chills for the purpose of hardening 
and closing the grain on the internal surfaces of steam 
locomotive cylinders. The result of the chemical 
analyses of different portions of the chilled cylinder 
are given in Table I. 

It will be seen from these analyses that the chilled 
portion, in spite of the cooling effect of the }in. cast 
iron chills which were attached to the cylinder barrel 
core, contains less combined carbon than the other 
portions of the casting. This effect must be attributed 
to the failure of the iron chills to remove the heat at a 
sufficiently quick rate. It will be remembered that 
the iron chills are pinned on to a sand core. After 
the primary chilling effect of the cold chills they 
become hot as a result of the slow rate of heat trans- 

mission through the sand portion of the core. The 
rate of cooling subsequent to the rise of tem- 
perature of the chills becomes sufficiently slow to 
allow of the decomposition of the'combined carbon. 








TaBLe I 
Sample. 
ike 2. : 
Per cent. Per cent. Per cert. 
i — 0.18 0.30 
oe ss 3.32 2.98 3.00 
Tot C 3.33 3.16 3.30 
Si 1.68 1.72 .70 
Mn 0.92 0.79 0.82 
Ss 979 -077 -O8 
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AB eis A fas 
(2) Chilled. (3) Flange not chilled. 


perhaps a more, important advantage, which is that, 
in any given form of casting, the actual rate of cooling 
in die casting practice can be kept very nearly con- 
The tensile strength of die castings, as a 
general rule, is somewhat increased over that of 
similar sand castings; the extent of the increase 
varying according to the particular alloy being dealt 


sive. and the“manufacturer frequently hesitates at 
the high initial experimental costs. The use of sand 
cores in such cases reduces the cost considerably. 

Cast iron is almost universally used as the material 
for the manufacture of permanent moulds. Steel is 
sometimes substituted, but as far as the author 
can gather it is the universal opinion that cast iron 
is the more suitable, in that castings produced in such 
moulds possess the best surface appearance, and the 
least trouble is experienced in extracting them from 
the mould. No satisfactory explanation, to the 
ruthor’s knowledge, has ever been given to account 
for this advantage of cast iron over other materials. 
The author advances the following explanation of 
this phenomenon. It is well known that all cast iron 
possess in a varying degree a cellular structure, and 
the harder constituents, chiefly the phosphide eutectic, 
are distributed in such a manner as to form the cell 
walls. As a result of this distribution the surface of 
the die or mould, after machining and tooling, is 
really of irregular contour, and consists of little 
depressions. When the mould is filled with molten 
metal a thin film of air or gas is retained between the 
mould surface and the casting as a result of the 
presence of these small cavities. The presence of this 
gas film effectually prevents actual contact of the hot 
metal with the mould surface, resulting in the pro- 
duction of castings having a better surface appearance, 
and capable of being more easily detached from the 
mould. Dressings are frequently used on the mould 
surfaces. They. for the most part, consist of plum- 
bago and other carbonaceous compounds, which on 
becoming heated, evolve a certain amount of gaseous 
products which assist in the formation of the gaseous 
film. Obviously the use of such dressings must not 
be carried to excess. 
After being in use for some time permanent moulds 
commence to fail through the development of a 





EDGE OF PERMANENT MOULD 


Unetched. 50 Diams. 

peculiar surface disintegration which gradually in- 
creases in extent with prolonged use of the mould 
until the mould ultimately develops cracks throughout 
the whole material. Many moulds crack very early 
in their life, and frequently before the formation of 


the fact that the surface temperature attained is 
considerably higher in the case of thin than in the case 
of thick moulds. The greater mass of metal in the 
latter results in a more rapid transmission and 
dissipation of the heat from the surfaces in contact 
with the molten metal. The ‘ growth ’’ phenomenon 
commences at a temperature of about 650 deg. Cent., 
and the repeated attainment of this temperature at 
the surface of the mould is responsible for it. 

Another source of trouble with cast iron permanent 
moulds is that of distortion. To a large extent this 
trouble can be obviated. In actual- practice per- 
manent moulds are maintained at a temperature of 
from 500 to 600 deg. Cent. Prolonged heating of grey 
cast iron to this range of temperature results in the 
dissociation of the combined carbon existing in the 
pearlite constituent with the consequent production 
of free carbon. The change in volume, as a result of 
th production of this free carbon—the more bulk) 
phase—-is, in the author’s opinion largely responsible 
for the distortion at these low temperatures. As a 
result of his experiments it would appear that the 
dissociation of the combined carbon varies with the 
silicon content of the iron. With silicon in the neigh- 
bourhood of 2 per cent. the decomposition takes place 
fairly easily on prolonged exposure to the above- 
mentioned ranges of temperature. With lower silicon 
contents the combined carbon is only decomposed 
with considerable difficulty and with | per cent. of 
silicon it is only decomposed with considerable 
difficulty and on very prolonged exposure. The use 
of cast iron containing a maximum of from 1.0 to 
1.25 per cent. of silicon for permanent moulds will, to 
a large extent, obviate this difficulty, and in the case 
of the majority of moulds which are of considerable 
thickness there is no difficulty in obtaining them 
quite grey and easily workable even with lower silicon 
contents. 

With the exception of those cases where the use of 
chill moulds is resorted to for the purpose of inten- 
tionally producing a chilled skin of white iron, the 
greatest difficulty encountered in the production of 
castings in permanent moulds is the prevention of the 
formation of this skin. With a proper adjustment of 
the silicon content, and correct control of the tem- 
perature of the mould, this trouble can be entirely 
obviated. There is no doubt that the Si content 
required to produce the correct result, the temperature 
of the mould being constant, varies slightly according 
to the character of the pig irons constituting the 
cupola mixture. Obviously care must be exercised in 
the proper control of the sulphur contents and other 
elements known to assist in the production of chilled 
castings. 

The effect of the rapid rate of cooling which occurs, 
particularly in the earlier stages of the cooling of all 
permanent mould castings, is to produce castings 
having a very close grain. The free carbon in these 
castings is always present in a very finely divided 
condition, and is frequently distributed in separate 
and distinct colonies. As a result the mechanical 
strength of the actual casting is considerably increased, 
and for the most part the strength of such castings is 
quite equal, if not in excess, of the strength shown by 
exceptionally good sand cast test bars. It is also 
important to note that the resistance to wear of 
permanent mould castings is much greater than that of 
sand castings, a fact which may be attributed to the 
extreme closeness of the grain. 

One of the most interesting possibilities of perma- 
nent mould castings is that of the production of high 
silicon castings having an extremely low combined 
carbon content, and possessing at the same time an 
extremely close grain having a high tensile strerigth 
and high resistance to wear. Similar castings pro- 
duced by sand casting processes, whilst having a low 
combined carbon content, would have a very open 


grain, and contain large sized graphite. Such castings 


would be of considerable value in internal combustion 






(1) Cylinder barrel. 

Permanent moulds for the production of iron 
castings have long been used in all foundries for the 
production of such more or less unimportant castings 
as fire-bars, &c. Castings of massive section in which 
a high degree of soundness is required, such as gear 
blanks, are also frequently produced in permanent 
moulds. In such castings the massive section is 
usually sufficient to prevent the formation of a chilled 
skin. In other cases the use of permanent moulds 
with the direct object of the production of castings 
having a chilled surface is resorted to. Examples of 
this practice are to be found in the manufacture of 
chilled car wheels, &c. 

The use of permanent moulds for cast iron provides 
a means of cheapening the cost of production, and 
obtaining a considerably improved product, and there 
is no doubt that future years will see it greatly ex- 
tended. Permanent moulds for use with c&st iron 
can be divided into two classes, viz.:—(1) Those 
which are made throughout of metal; (2) those in 
which the external form only is obtained by the use 
of a metal mould, the internal form being obtained by 
using sand cores, as in the ordinary practice. 

In all castings having plain cylindrical cores it is 
always possible to use metal moulds throughout. In 
castings of more intricate form it is usual to use sand 
cores, but in many intricate castings it is possible to 
use metal cores. Their employment is entirely a 
matter of skill and ingenuity on the part of the mould 
designer. Intricate moulds are always very expen- 





the surface disintegration. Such cases of cracking 
for the most part can be attributed to faulty design, 
resulting in the devélopment of internal stresses when 
the mould becomes heated. In all existing cast iron 
moulds the former defect always ultimately occurs. 
This surface disintegration takes the form of a 
“swelling of the surface” and the development of 
cracks which are usually distributed in a sort of 
polygonal formation. In those cases which have been 
examined by the author it has been found that the 
swelling and cracking is entirely the result of 
“growth”? or internal oxidation. After a time, 
particularly when the surface cracks begin to develop, 
trouble is experienced with the extraction of the 
castings from the mould, and surface defects, such as 
pinholes and small laps, are frequently found on the 
castings. 

A micro-photograph of the surface of such a defective 
mouldis reproduced above. It will be seen in this 
particular case the growth is confined to the surface 
only and extends into the mould for a depth of about 
fin., the actual thickness of the mould being about 
3in. It is advisable to scrap moulds when this stage 
is reached, although further development of the 
growth is extremely slow. It is impossible to elimi- 
nate surface defects in the castings when the mould 
has reached this stage. The life of this particular 
mould was 3000 castings. The castings produced 
from it had an average thickness of in. 

The life of thick moulds is considerably greater than 





engine work, as they would be practically free from 
distortion troubles due to the dissociation of the 
pearlite carbide after prolonged exposure to the com- 
paratively low temperature conditions. 
There is no doubt that the- more extended 
development of the use of permanent moulds for 
the production of castings in cast iron will take 
place in the near future, and will do much towards 
the improvement of the general mechanical properties 
of cast iron. Apart from castings required for special 
work, there is.a considerable field for the development 
of the use of permanent moulds on less important 
classes of work ; for example, the production of cast 
iron valves where resistance to porosity is required, 
and which are usually manufactured in such large 
quantities that the use of such methods would con- 
siderably cheapen the cost of production. 








At an important sale under the direction of the Disposal 
Board, Ministry of Munitions, r.cently held at the works of 
W. Asquith, Limited, Halifax, exceptionally good prices 
were secured for modern machine tools. The sum of 
£1050 was paid—£300 over the cost price (£750)—for a 
6-ton Sentinel steam wagon, and a Churchill grinding 
machine, which cost £368, sold for £500. A horizontal 
milling machine that cost £236 was sold for £270, and £180 
were paid for a 20in. stroke shaping machine, the original 
price of which was £130. A Brown and Sharpe type sur- 





that of thin moulds. This is in all probability due to 


face grinding machine, which cost £120, was sold for £130. 
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Railway Matters. 





ORDERS have been received by the American Locomotive | 
Company -for 150 ‘‘ Consolidation ’’ type locomotives for | 
the Italian State Railways. 

THE American technical papers say that a party of 
thirteen French railway officials has been in the United 
States studying the electrification of railroads. 


ENGINEMEN are in future to be supplied, free of cost, 
with two suits of jean overalls, one serge jacket, and one 
cap annually, and one reefer jacket or one overcoat every 
two years, 

OrvErS for about 1,000,000 Douglas fir sleepers for 
British and French railways are in the hands of Oregon 
and Washington saw-mills. ‘These mills have orders also 
from the United States Railroad Administration for 
4,000,000 sleepers. 

A Recrer’s telegram from Simla states that on the | 
evening of the 19th ultimo a collision occurred at Tundla, | 
on the East Indian Railway, between a passenger and a | 
goods train, in which eight passengers, both drivers, and | 
three firemen were killed. 

Tue Illinois Central Railroad Company has agreed with | 
the city authorities of Chicago that within five years the | 
suburban services shall be electrified; within the next | 
five years the freight service north of Twelfth-street, and | 
within the next tive years the freight service south of 
Twelfth-street. An ordinance to this effect will now pro- 
bably be issued. 

A year ago the Director-General of the United States | 
Railroad Administration gave instructions that the Penn- | 
sylvania Company’s twenty-hour ‘‘ Broadway Limited ”’ | 
between Chicago and New York was to be withdrawn, as | 
the New York Central’s ‘‘ '{'wentieth Century Limited ” | 
was considered sufficient for tratlic ot that character. ‘The 
** Broadway Limited ” has now been restored. 


Ir has been agreed between the companies and the men’s 
unions that if a driver or fireman is taken off a footplate 
owing to failing eyesight the company shall do the best it 
can to find him employment, and if he is put into a lower | 
rated position he shall receive the mean between the | 
position he vacates and the position he assumes, provided | 
that in no case where employment is found shall a driver 
be rated at less than 40s. per week or a fireman at less 
than 35s. per week. 

AN important change has recently been made in the 
administration of the Baldwin Locomotive Works. Mr. 
Alba B. Johnson has retired from the presidency and Mr. 
Samuel M. Vauclain, the senior vice-president, has been 
made president. Mr. Johnson's father was with Matthias 
W. Baidwin trom 1863 to 1892, and he joined in 1877. Mr. 
Vauciain has been there since 1853. When the United 
States eatered the war the latter was appointed to the 
war industries board and made chairman of the ordnance 
committee. 

Tue President of the Board of Trade announced on 
Monday evening last that a committee consisting of Sir 
Fortescue Flannery—who will be the chairman—NSir 
John Aspinall, Mr. F. T. Hopkinson, General Sir Philip 
Nash, and a representative of Labour had been appointed 
** to investigate Mr. A. W. Gattie’s proposals for improving 
the methods of handling goods and trathe, and to con- 
sider the practicability of the introduction of any of the 
suggested improvements into the existing transport 
system.” 

THE announcement is made that the Brighton Railway 
Company will resume a day passenger service between 
London and Paris from Tuesday, July 15th. The servico 
will run tri-weekly from July 15th to the 25th, and daily | 
(Sundays included) from Monday, July 28th. During the | 
tri-weekly period the service will leave London on Tuesdays, | 
Thursdays, and Saturdays, and Paris on Mondays, Wednes- | 
days, and Fridays. The trains will be first and second 
class only, leaving Victoria 9 a.m. and arrive Paris, St. 
Lazare, at 6.45 p.m. The return train will leave Paris, 
St. Lazare, at 10 a.m. and arrive at Victoria 7.35 p.m. 


In some comments on post-war conditions the Great | 
Western Railway Magazine, in its current issue, says that 
consignments from manufacturers and wholesale dealers 
are much smaller and more frequent than they ever were | 
before. This state of affairs is due largely to firms being 
reluctant to maintain large ‘stocks, owing to market | 
fluctuations, and preferring to conduct their businesses 
on the hand-to-mouth principle. The effect, in additional 
handling of goods, may be judged from a representative | 
instance in which, at a certain ‘station, for a period there | 
was a decrease of 5000 tons of traffic, whilst the number of 
consignments showed an increase of 46,000. 


Tuer Chicago Railway Review stated recently that an 
inquiry had been sent out— it is not said whether by the 
Railroad Administration or by locomotive builders—- 
asking the number and type of additional locomotives of | 
the Administration's standard that will be required. The | 
inquiry continues, it is said, “‘1f the corporations are not | 
willing to purchase. the United States standard types, | 
please advise number and types they would be willing to | 
purchase of their own standards.’’ Our contemporary 
suggests that this inquiry means that the arguments against 
widespread standardisation of locomotives has made its | 
impression on administration officials, or they would not | 
be concerned with the possible market for locomotives | 
built in accordance with designs other than their own. 


Tur Chicago, Milwaukee and St. Paul Railroad has | 
four pontoon swing bridges. One is on the Mississippi | 
between Prairie du Chien, Wis., and North McGregor, | 
Iowa. It has to be adjusted as the river rises and falls so | 
as to keep the railway track level. There are nineteen | 
columns of blocks which rest om the lower floor of the | 
pontoon and support the track floor, and the height | 
of the latter is adjusted by the withdrawal and insertion | 
of blocks, the track being raised by electrically operated 
cables when this operation has to be effected. The pon- 
toon is 9in. higher than the approaches thereto, so as to | 
provide for the weight of the train, and at each end of the 
pontoon there are hinged girders leading to the approaches, 
the outer ends of which are locked to the approach. The 
man in charge of the bridge has held his present position 
for forty-five years. | 








Notes and Memoranda. 





Tux Committee on Legislation of the American Associa- 
tion of Engineers, appointed in 1918 to obtain information 
concerning Bills, proposed and passed upon, for the 
licensing of engineers in the various States, and to draw 
up a standard license law, has recently presented a pre- 
liminary report on the subject. In this report the Com- 
mittee reviews the existing and proposed Bills and outlines 
the essentials for a new law. 


A process for developing gum-bichromate prints, when 
it is desired to emphasise certain features, which over- 
comes the liability to damage associated with the use of a 
camel-hair brush, has been evolved by Mr. C. 8. Ferguson, 
of the’ General. Electric Company. The print is first 


| soaked in warm water. It is then supported against a piece 


of stout cardboard, as an easel, and sprayed with warm 
water from an atomiser. By having an ordinary photo- 
graph as a guide, the development of the image can be so 
controlled as to meet any standard of art. 


EXPERIENCE in sinking concrete caissons for bridge 
foundations, says Mr. F. W. Sweeney in the Journal of 
the Western Society of Engineers, has shown that building 
the walls with a batter is not only of no particular advan- 
tage in reducing the sinking friction, but it is positively 
detrimental to the proper guiding of the caisson. It is 
considered the best practice to have a perfectly plumb 
wall. When the depth of water will permit, it is generally 
cheaper to build up a river caisson on shore in the form of 


| a wooden shell, launch it, tow it into position between guide 


piles, and sink it by filling with concrete. 
Patin’ rights have been taken out in France by P. L. 


Weston (No. 487,380) to cover the use of thin steel or iron |. 


belts on magnetised pulleys to transmit power. The 
magnetisation of the pulleys is eftected by windings lying 
in helicoidal slots on the surface of the pulleys. The 


| thickness of the belt should not exceed about 0.06 times 


the diameter of the smallest pulley. With a steel belt of 
tin. thickness making contact over an are of 145 deg. on a 
pulley of 10in. diameter running at 4000 revolutions per 
minute, it is possible to transmit more thin 200 hoise- 
pewer per inch width of beli. With a puliey of 50in. 
diameter 1unning at 800 revolutioas per minute 
a belt of lin. width will transmit 1000 horse-power. 
Steel belts may be ruu at speeds of 18,000ft. per minute 
so that this method of transmission is suitable for speed 
reduction with turbines. 


WHERE lead-zinc-iron ores are as finely disseminated 
as the ores found in the mines of the Pine Creek, Nine 
Mile, and other districts of the Coeur d’Alene region of 
Idaho, to make clean products of lead and zine by gravity 
methods is next to impossible. It has been found in 
examining material finer than 200 mesh under the micro- 
scope that some of the lead and zinc particles were still 
mechanically combined. Although at most mills a large 
percentage of both the lead and the zinc content is re- 
covered in the concentrates from the jigs, fine grinding is 
essential to liberate the minerals and make a clean separa- 
tion with finely disseminated ores of this character. 
Possible improvements in methods and equipment to 


| effect a closer concentration comprise finer grinding, larger 


flotation plants, fine grinding and differential fiotation 
combined, preliminary roasting followed by flotation, or 
some hydrometallurgical process. 


In concluding a paper to be read before the American 


Institute of Mining and Metallurgical Engineers, Messrs. 
P. D. Merica, R. G. Waltenberg, and H. Scott say that 


| in the heat treatment of alloys of the type of duralumin 


the temperature of quenching should not be above that of 
the CuAl,—aluminum eutectic, which is usually about 
520 deg. Cent., but should be as near to this as possible 
without danger of eutectic melting. The pieces should 
be held at this temperature from 10 to 20 min., and 
quenched preferably. in boiling water. The hardening for 
most purposes may best be produced by aging for about 
five days at 100 deg. Cent. The hardening of duralumin 


| during aging or tempering after quenching presents a very 


close analogy to that of steel, and the evidence in support 
of the theory is of the same nature and of approximately 
the same competence as that in support of the prevailing 
theory of the hardening of steel. 


ACCORDING to a report of the New Zealand Department 


of Lands, Waipoua Kauri forest covers 29,530 acres, and | 


contains a large number of old and giant trees of Kauri, 
Agathis australis, an endemic conifer yielding a very 
valuable timber. The forest is in a wild state, bringing in 
no revenue at present. The report is compiled by Mr. 
Hutchins, who recommends a system of management by 


| which the old trees would be speedily felled, and a young, 


regular growth established, which in course of time would 
yield an enormous revenue. The Government owns five 
other Kauri forests, each averaging 12,000 to 15,000 acres. 
As there are estimated to be about 500,000 acres of restor- 
able Kauri forest altogether, it is desirable perhaps, in the 
interests of science and of scenic beauty, that one of the 
five Government forests, or a portion of one, should be left 
in its natural state, with a fair number of the oldest trees 
untouched, in spite of the temptation to realise the money 
worth of all the finest timber. 


A SIMPLE device for improving the shearing strength of 
bolted joints in wooden structures has been brought out 


| by Professor C. Forssell, of Stockholm. It takes the form 


of @ corrugated washer, which is threaded on the bolt 
between the two pieces to be joined. The bolt is tightened 
against a pair of plain washers on the outside with suffi- 
cient pressure to force the corrugations into the wood. 
The strength of the joint is thus unaffected by the bolt hole, 
and depends on the friction between the two surfaces 
which are proportionate to the size of the washer and the 
depth of the corrugations. The strength of the joint is 
increased, according to Ingenioren, about twofold. The 
washers are known as “ Bufo” washers, and made in 
various sizes, but all ‘/,,in. thick, with corrugations about 
®/,:in. high. In order to permit sinking into the wood, it 
is necessary to remove all knots at the joints to a depth of 
3/,,in. to jin. The bolt is screwed up with spanners not 
less than 2ft. to 2}ft. long, and it is necessary to repeat the 
process after the first 48 hours and a further 72 hours. 


Miscellanea. 


Tue Governmént of Bombay proposes to establish a 
State-aided institution for training Indians in the art of 
scientific navigation. 

A 8TEAM wagon and trailer are being used to convey the 
miners to and from their work at the Edlington pit, Don- 
easter. Over 100 men can be taken each trip. 


AN engineer who has recently returned from China says 
that at the time of his departure as much as £140 a ton 
was being paid in the Yangtze Valley for steel boiler plates. 

Tue Japanese are said to be exploiting on a large 
scale the ores discovered in Korea, and to be making 
extensions in their industries to handle this new source of 
supply. 

AmonG the new companies which are being organised 
in Bombay are a woollen mill with a capital of about 
£700,000 and a steamship company with a capital of 
£3,300,000. s 

Overarions have been begun at the Ferreira Deep 
Mine, Johannesburg, on the treatment of phosphatic 
rock, quarried at Saldanha Bay, with the object of manu- 
facturing a fertiliser. 

Onty the batteries of the twenty-five electric dust 
carts, which Birmingham is purchasing from an American 
firm, will be manufactured in America. The vehicles and 
equipment will be built in Birmingham. 

Ir is announced that the Board of Trade has issued a 
general licence authorising the payment of fees in respect 
of the grant and renewal of patents and of the registration 
and renewal of the registration of trade marks and designs 
in enemy countries or on behalf of enemies. 


We are_informed that a of Famous War 
Models has been the means of raising over £11,000, which 
have been handed to the War Seal Foundation without 
deduction, the whole of the expenses connected with the 
Exhibition having been generously defrayed by Thos. 
Parsons and Sons, who lent their premises. 


TxE total amount of payable gold ore reserves of the 
| Rand amounts, according to statistics gathered by the 
| South African Mining and Engineering Journal, to 
| 89,905,000 tons, which is approximately six million tons 
| less than it was a year ago. The largest holding is repre- 
|} sented by the Government areas, with 9,445,000 tons, 
| while the New Modder comes next with 9,000,000 tons. 


AssuMING that 10 per cent. of the total power represented 
by the Victoria Fails, Rhodesia, can be usefully developed, 
the water powers of that country are capable of generating 

| about 220,000 electrical horse-power. Uf this amount some 

95,000 horse-power would come from the Victoria Falls 
and the following rapids at Kariba Gorge and Mapata, 
while the Sabi River system would supply about 91,000 
horse-power. 

ArT a recent meeting of the Machine Tool Trades Asso- 
ciation it was decided to recommend to the British Engi- 
neering Standards Association that it should ask the 
American Institution of Mechanical Engineers to adopt 
the same standards for T slot cutters as those which may 
be ultimately decided upon for this country, and also to 

|ask the British Engineering Standards Association to 
| make a preliminary investigation into the standardisation 
| of gears. 

| A scHEME for working the dolomite deposits in the Peak 
| district of Derbyshire is, according to the Iron and Coal 
| Trades Review, in process of formation, and will open up 
| practically a new industry there. Not only the quarrying, 
| but also the calcining, of the dolomite will be undertaken. 
| At present the chief source of the supply of dolomite is 
| Streetly, near Worksop, with lesser supplies from White- 
| haven, Shropshire, and Durham. A capital of half a million 
sterling is stated to be involved in the new venture. 

A sErtiss of kinematograph films of scientific and tech- 
nical interest will be shown in connection with the British 
Scientific Products Exhibition at the Central Hall, West- 
minster, in the Great Hall—up the main staircase on the 
first floor—from 3.30 to 5.30 p.m. on the following dates :— 
Tuesday, July 15th, Thursday, July 17th, Saturday, 
July 19th, Tuesday, July 22nd, Thursday, July 24th, 
Saturday, July 26th; Tuesday, July 29th, Thursday, 
July 3lst. The films will illustrate (1) aircraft construc- 
tion and utilisation ; (2) the making of a big gun ; (3) the 
water powers of Canada and their industrial utilisation ; 
| (4) wireless telegraphy and telephony; (5) magneto 
construction. : 

THE official report on the explosion which occurred in 
May last in a barge moored alongside the Scotswood 
Works of Sir W. G. Armstrong, Whitworth and Co. 
attributes the mishap to the dumping of some concrete 
rubble on to the top of other rubbish in the barge, which 
was being used to carry away waste picrate of sodium. 
The assumption is that the picrate had been absorbed into 
the rubbish and become dry during the night. The 
dropping of large masses of concrete on the dry picrate 
was the cause of the detonation. Major Coningham esti- 
| mates that only about 350 Ib. of picrate exploded, but this 
| quantity was suflicient to project a portion of the iron 

plating of the barge a distance of a quarter of a mile. 
There were no fatalities on account of the explosion. 


| Wrrx the concurrence of the Society of Merchant Ventu- 
| rers, the Council of the University of Bristol has appointed 
Major Andrew Robertson, D.Sc., to the vacant Chair of 
Mechanical Engineering. Professor Robertson was educated 
at the University of Manchester ; he served his engineering 
apprenticeship in works at Fleetwood ; in 1905 he gradu- 
ated as B.Sc. with first-class honours in engineering ; 
in 1909 he was awarded the M.Sc. degree, and in 1915 the 
D.Se. degree. He has done a considerable amount of 
research work, some of which, however, has not yet been 
published, being connected with war engineering problems. 
He was a demonstrator in engineering in the University 
of Manchester and resident tutor of Dalton Hall from 1908 
to 1912; Vulcan Research Fellow, 1912-15; Lieutenant 
in the R.N.V.R., 1915; and for some time has been Head 
of the Mechanical Testing Laboratory 1or the R.A.F. at 
Farnborough. The present occupant of the Chair, Pro- 
fessor John Munro, has been granted the title of Emeritus 
Professor in Mechanical Engineering. ~ 














AMGNNOA NOI ZSVIS VIOdND AUGNAOT NOU! 





Jony 11, 1919 














AMGNHOA THALES dOHS NUALIVd 








= 
= 
= 
a 
Lan! 
as) 
Z 
& 
= 
= 
H 


é, on 

A} ON 

S fi BAC. * 
Nt x 4 / 








(1% 96nd v08 uowdssovop so) 


GQTAIASUAACAGOAH ‘GALIWIT ‘SNOS GNV LNEUAACVOUNR SVWOHL AO SYHNOM AHL 











Juy 11, 1919 


THE ENGINEER 


37 








Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES,—Mrrceeu’s Boo Strors, 576, Congal o 
CHINA.—Kri.y anp Watss. Lure, Shanghal and Hone ese. 
EGYPI —Caiso Express Aarycy, near Shepheard'’s Hotel 
FRANCE.—Borvrao s80 Curvitiet, itue de la Bannue, Paris. 


CuHaPELoT axp Cik., 136, bid. St. 2, : 
INDIA.—A. J. Compripag anv Co,, Bombay; THACKER AND Co., 


ITALY .—Maaut yas Bo my, rg Poses mt Tey VES 
— ONT AND 1 A . 
Corso Um Tin, Gone FRatkiti Bocca ; 
Uxnerco Hozpeut, tian 
APAN —Maruzen Co,, Tokyo ‘and Yokohama. 
APRIOA. —Wm. — amp Sons, Liurrmp, 7, Sea-street (Box 489), 
J, 0, "yU8s anp Co,, Johannesburg, East London and 
Grahamstown. 
AUSTRALIA, —Geesen Lusrrep, Melbourne, Sydney and 
ul . &. 
MELVILLE iep MuLien, Melbourne. 
ATAINSON 4ND Co., Gresham-street, Adelaide. 
emealiin ~~ Ataf , asp Sons, Limrrep, Manning-ehambcre, 
Torcnto. 
GoRDON AND |. Limrrzp, 182, Bay-street, Toronto. 
poucanat News Co., 386-388, ®t. James-street, Montreal. 
NTO N ‘42, Yonge-street, Toron 
CEYLON. oe 2... anv Go., Colombo, 


JAMAICA.—EpucaTiovaL Supr.y Co., Kingston. 
NEW ZEALAND.—Gorpon anp Gorcs, Laurea. Wellington and 
Christchurct ; Upron a Auekland 
ca. WILson  aaees Amp CO, N Napier, 
SETTLEME AnD WALLS, , Singapore. 
SNITED STATES OF ERICA ae NT RRRATIONAL ‘ews Co., 83 and 
8s anee treet, New York; Svusscriprion Nuws Co., 


ADVERTISEMENTS 
Sole 














Representatives. for the U.8.A.: Tue Brrrish amp CoLontaL 
Press, Inc, 1104, Cunard Building, Chiesgo and 160, 
Nassau street iw York. 

SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newzagent in town or 
couvtry, at the various railway stations: or it can, if preferred, be 
supplied direct from the. office on the following terms (paid in 
advance) :— 

Halt-yearly (including doubie number) £1 3s. 6d. 

Yearly (including two double numbers) .. £2 7s. Od. 

If credit a an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign subscribers paying in advance at these rates 
will receive THR ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 

THIN PAPER COPrEs. THICK PAPER COPIES, 
Hal!-yearly £1 4s. Od. Half-yearly £1 7s. Od. 
Yearly £2 9s. 6d. Yearly oo Se The, OG. 

(The difference to ¢ -ver extra postage.) 

Canadian Subscripti 


Thin paper Poditice £2 «6s. Od. perannum. 
Thtek a+ pare; te * 
ADVERTISEMENTS. 


Be The cha-ge for Situations Open and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. hen an advertisement 
measures av inch or more the charge is twelve shillings per inch. 
The rates for all other classes of Advertisements, other than those 
mentioned above, are included in.‘ THz ENGINEER Directory,’ 
which is sent post free on application. Ali single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate Advertiseinents will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. n except 
weekly advertisements are taken suLject to this condition. 


Advertisements cannot be inserted unless delivered before TWO o'clock 
on Thursday afternoon, and in consequence of the necessity for going 
to press early with a portion of the edition. ALTERATIONS to STAND- 
ING ADVERTISEMENTS must arrive not later than ELEVEN o’clock 
on the SATURDAY previous to the day of publication. 

Letters relating to Advertisements and the Publishing Department o/ the 
Paper are to be addressed to the Manager. ali other letters to be 
addressed to the Editor of THE ENGINEER 

Postal Address, 23, Nortolk-street, Strand, W.C. 2. 
Tolez. Address, ** Engineer Newspaper, Estrand, London.”’ 
Telephone No. 13352 Central. 














PUBLISHER'S NOTICES. 


*,* With this week's number are issued as a Supplement two pages oj 
*engrac ings iulnstrating the Works of Thomas Broadbent and Sons, 
Limited, Huddersfield... Each copy as issued by the Publisher includes 
a copy oj this Supplemert, and Subscribers are requested to notify the 
fact should they not receive it. 





*,* If any Subscriber abroad should receive THE ENGINEER in an 
"imperfect or mutilated condition, he will oblige by giving prompt in- 
formation of the fact to the Publisher, with the name of the Ayent 
through whom the paper is obtained. Such inconrenience, if suffered, 

can be remedied by obtaining the paper direct from this office. 














eS aan 


CONTENTS. 

THE ENGINEER, July Lith. 1919. ra 

NOTES ON Drov VALVES FOR STEAM ENGINES. (illustrated, ) 2s 
THE Use OF PULVERISED COAL. No. Il. (illustraved.) .. ‘ 26 
A HUDDERSFIELD CRANE WorKS. (lllusirated.) 


27 


NATIONAL -iahganr ar. COUNCIL FOR WATERWORKS UNDER- 
TAKINGs .. ak “sm 

ENGINE ¥RING OPPORTUNITIES IN GREECE 30 
LETTERS TO THE EDITOR— 

Oil Engine Nomene _— or So-called ** Scmi-Diesel”’ Cycle.. 31 

Belt Driving ae P Bidet fein nell wie ha 2) WRT 

Re ** Kther ’ a¥ 31 
— LATIONS REGARDING Parsouiv M SPIRIT FOR ie COMOTIVES 31 

\ NEW DEVELOPMENT IN MOTOR STARTERS. ae aa ee yi é 32 
PERMANENT MOULDS.’ (Illustrated. ; as ove ae 
yt er ae, 
OEE EIS eg eT OS 8 eh eet ed BE 
MISCELLANEA. Se ee 4 és: ae 
LEADING Aumonae— 

By air and 3ea AE eee Se ee Sr 

Charges tor London W: Rae Bo oe eatin ee 
THE BRITISH SCIENTIFIC PRODUCTS Remar, i gee 
THE NORTH-EAST COAST INSTITUTION VICTORY Sit pe dees 30 


No. I, 


PROPOSED NATIONALISATION OF MINES .. 
STOCKS OF NON-FERROUS METALS .. .. ©... 30 
A BrRiITIsH Ligut Car. (lllustrated.) . 40 
THE ini of THERMAL EFFICIENCY IN INTERNAL COMBUSTION 
ENGIN . 40 
sestalaane ana 
The — and I Staffordshire 43 
Lancashire . ; fa eet oe Ses ee Re vat ae 
Sheffield Se eo Le ana te tee see Pere ees epee, 
North of England 8 ES oe OE or SP me ea eee, 
Scotland . RP ee. ae wh Wie ce, ae 
Wales and Adjoining Counties 45 
LATEST NEWS FROM THE PROVINCES. 46 
THE WALRAND CONVERTER. (Illustrated. ). 46 
LAUNCHES AND TRIAL TRIPS .. 46 
SALVING THE RIVER CLYDE... ay 47 
DEMOBILISED MEN AND THE TRADE Unions 47 
BRITISH PATENT SPECIFICATIONS. “illustrated. ) 47 
SOCIETY OF CHEMICAL INDYSTRY . 48 
EDUCATIONAL INTELLIGENCE: .. me 48 
PERSONAL AND BUSINESS ANNOUNCEMENTS .. 48 
PARAGRAPH—National Factories for Sale 46 


TWO-PAGE SUPPLEMENT—THE WORKS OF THOMAS BROADRENT AND 
Sons, LIMITED, HUDDERSFIELD. 


TO CORRESPONDENTS. 





BaP In order to avoid foctle and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the public and 
intended for insertion in this column, must in all cases be accompanied by 
alarae envelope, legibly directed by the writer to himself, and stamped. in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 

We All letters intended for a in THE ENGINEER or containing 

should be name and address of the writer, 
not necessarily for ication. bul as a proof of yood faith. No notice 
whatever can be. taken of anonymous communications. 

Ber We cannot undertake to return drawings or manuscripts 

therefore request correspondents lo keep copies. 





we must 





THE ENGINEER. 











JULY il, 1919. 





By Air and Sea. 


THE improvement of the links that connect the Old 
World with the New have always excited popular 
interest to a high degree ; partly because of the sport- 
ing nature of a contest with the Atlantic and partly 
because of the material benefits that accrue from a 
closer association of the English-speaking nations. 
The average man thinks more of the former than the 
latter. and is far more impressed by the fact that a 
vast stretch of water has been spanned by a steam- 
ship, an electric cable, by etheric telegraphy or tele- 
phony, and finally by craft of the air, than by the more 
solid fact that new means of carrying on commerce or 
conducting great enterprises have been introduced. 
But in course of time the sense of achievement is 
obliterated by routine performance. The wonderful 
becomes the ordinary. Men now cross the Atlantic 
by steamer with as much indifference as a commercial 
traveller takes the packet to France or Holland, and 
dispatch a cablegram or marconigram with no more 
consideration than would be given to posting a picture 
card. It is important to note this apparently 
trivial fact, for it is the sign and symbol of com- 
plete success. As long as means of communication 
retain something wonderful about them, they have 
not achieved success. As long as it was an event 
fraught with some danger, some natural anxiety to 
travel by steamship or railway, steamships and rail- 
ways had not fulfilled their destinies. We all remem- 
ber the days when a motor car drive was an event, 
when we found ourselves after-dinner heroes if we had 
made one, when there was never complete certainty 
that the car would not have to be towed home 
ignominiously by the horse that it was trying to drive 
from the road. All that is changed. We would as 
soon doubt our own legs as doubt the motor car, and 
we hire one—with the driver’s condescension—even 
with less misgiving, with less sense of excitement, than 
we did the hansom of old. The steamship, the railway 
train, the motor car, have “found themselves ; ” 
they have achieved complete success; they have 
descended to the commonplace. 

What, then. of the new means of transport ? Is 
that destined, too, in the course of a few years to 
prove also its worth by being commonplace? The 
critics of transport have been so invariably wrong 
that not even the boldest spirit dare say that the 
conquest of the Atlantic first by an aeroplane and now 
by an airship does not open a new era of transport, 
just as the voyage of the Savannah from New York 
to Liverpool in 1819, or the triumph of the Rocket at 
Rainhill ten years later did. Yet we must not be 
carried off our feet by the great achievements of the 
Vickers-Vimy aeroplane and the R 34 airship... We 
must recognise that there is a vast difference between 
vessels that are supported by natural forces, the 
resistance of the earth or the water, and those which 
have to bear their own weight. A new factor comes 
in of which as yet we scarcely know the effect. All 
we know is that in the case of an airship an enormous 
cubic capacity of gas has to be employed to carry the 
load, and that in the case of the aeroplane the weight 
has to be supported by the consumption of fuel. It 
is worth observing that in the former instance the 
conditions are immutable. By no conceivable im- 
provement or invention can the size of the airship per 
ton of deadweight be reduced ; it is fixed just as 
rigidly as the displacement of ships of the sea. On the 
other hand, in the case of the aeroplane we may yet 
discover better means of disposing or forming the 
supporting surfaces, or, alternatively, we may find 
something more efficient, more economical than the 
air propeller, and so be able, by increasing the speed, 
to derive greater lift per unit of wing area. The air- 
ship, like the sea-ship, is limited by strict conditions. 
We may, and doubtless shall, get greater useful lift 





per cubic foot of capacity than we do now, but we 





shall always have to face the fact that as far as the 
lift of the airship is concerned the inventor has little 
ornochance. He may dispose it to better advantage, 
but he cannot overcome the fact that at certain alti- 
tudes his gasbag must displace so much air. It niay 
be said that the aeroplane is in a somewhat similar 
position, inasmuch as its wings must drive a definite 
weight of air downwards in order to give it an upward 
reaction. But there is this difference, that whereas 
the principles of floating bodies are quite well under- 
stood and, if we may-so put it, quite inelastic, the 
principles of air propulsion are less completely known. 
Hence an inventor may come along some day with 
much better means of throwing air backwards than 
the propeller, and much better ways of throwing it 
downwards than the aeroplane wing. Furthermore, 
we must not forget that there are mysteries about 
flight which have never been solved ; most seductive 
mysteries ; mysteries which open up vast fields for 
research, vast scope for development. Until the 
riddle of the sailing and soaring birds is answered we 
shall be unable to say that the aeroplane presents 
no further scope for invention. 

But when we have made all reasonable allowance 
for the surprises of the future, the fact still remains 
that since craft of the air have to derive support from 
a very light medium they lose enormously in weight- 
carrying. power. - The weight of a cubic foot of air 
at ground level and 60 deg. Fah. is .0761b.; of a 
cubic foot of water in the same condition it is 62.3 lb., 
or over eight hundred times as great. As the weight- 
carrying power is proportional to the density of the 
medium we can see at once how greatly aircraft are 
hampered in this respect. On the other hand, they 
gain by the reduction of resistance, and as a conse- 
quence relatively high speed is attainable. It is 
wisest, therefore, to think of the future of air transport 
as an express means of carrying relatively light loads, 
and not to be lured by fallacious comparisons with the 
development of railways and ships and the overthrow 
of their early critics into expecting more than they are 
likely to fulfil. The nervous investor who is thinking 
of withdrawing his money from a shipping line may be 
confidently recommended to leave it where it is. A 
great deal.of water must flow under the bridges 
before commercial or passenger traffic by air attains 
the commonplace. 


Charges for London Water. 


THERE are very many inhabitants of Water London, 
possibly, who are not aware that in addition to the 
ordinary water rates they have, for a number of years 
now, been paying additional sums for their water 
each half year when paying their municipal rates. 
Yet it is true that they have been doing so. That 
they have not known it may, perhaps, be attributed 


‘to the fact that a comparatively small proportion 


of ratepayers takes the trouble to look through the 
items on the rates demand forms; the majority 
simply grumbles and pays up. When first they were 
levied the additional water rates were of such in- 
significant size that, even had the ratepayer taken 
cognisance of the matter, he would have dismissed 
it from his mind as something not worth troubling 
about. The amount involved for the average house- 
holder was so small. A shilling or two each half year 
was not enough seriously to affect his financial 
position or to attract sufficient attention to the pro- 
gress of events. We long ago—even before the con- 
stitution of the Metropolitan Water Board—foretold 
the probable trend of affairs, and we have on many 
occasions dealt with the question in our columns. 
We have pointed out that, even before the Bill con- 
stituting the Metropolitan Water Board had reached 


‘its final stages in the Houses of Parliament, it was 


known that a deficit on each year's working was to 
be anticipated as soon as the time came to make a 
flat rate charge throughout the area under the Board’s 
control. The old Water Companies’ charges varied 
according to district, from some 3} to 11 per cent. on 
the rateable value. The flat charge was made 5 per 
cent. for all ratepayers consuming water supplied 
by the Board, no matter where they lived. Some 
rejoiced at the change when it came, while some were, 


‘not unnaturally, greatly incensed. _When the flat 


rate of 5 per cent. was originally decided upon, it 
was calculated that it would very nearly strike a 


‘balance between receipts and expenditure. The idea 


was not to make surplus revenue; at any rate, at 
first.. It was intended to make the two ends meet, as 
the saying is, at the ontset, and later on to start 
collecting money to pay off the enormous sum which 
had to be paid in acquiring the undertakings of the 
Water Companies. 

Let us now consider what actually happened. 
Until the flat rate was levied the accounts of the 
Board showed a surplus on working. For the years 
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1904-5 and 1905-6 there were £2288 to the good. 
The year 1906-7 showed a credit balance of £26,504, 
while in 1907-8 there were only £933 on the right side. 
The flat rate of charges came into operation on 
April Ist, 1908, and since that time there has always 
been a deficiency in the accounts. There was a 
phenomenal drop to £15,385 in 1913-14, brought 
about by drastic economies in various directions, but 
otherwise the deficit showed an almost unbroken 
tendency to increase year by year. At the end of the 
financial year 1915-16 the financial result of the 
Board’s operations to date, allowing for the surplus 
earned in the first four years, was a total net deficiency 
of £572,297. Of that amount, the year 1915-16 
alone was responsible for no less than £218,545. 
Since that time things have got steadily worse. For 
the financial year ended March 31st last, the approxi- 
mate deficiency was £511,250, while the estimated 
deficiency for the current financial year is £681,000. 
Nor is that the whole tale, for to that figure must, 
according to a recent report of the Board’s Finance 
Committee, be added the additional expenditure 
arising from a decision of the National Joint Indus- 
trial Council for Waterworks Undertakings, under 
which hours of labour are reduced. That additional 
expenditure is estimated to amount to £75,000 per 
annum. It would appear, therefore, that the total 
deficit for the year 1919-20 will amount to £756,000, 
just over three-quarters of a million pounds sterling. 
Judging from past experience, it does not seem the 
least likely that the financial result of the year follow- 
ing will be a whit better than that of 1919-20; 
indeed, the probability is that it will be even worse, 
unless there is a drastic lowering of wages and costs, 
which at the moment looks far from probable. 
Furthermore, in another four years the Board will 
have to begin to build up an Acquisition Sinking Fund, 
to which, on the annuity basis, the annual contri- 
bution will have to be £144,000. Even supposing 
that the annual deficit on working will be no more 
four years hence than the estimated figure for the 
current year, a yearly deficiency of some £900,000 
is to be anticipated for the year 1922-23. Under 
these circumstances, it is not to be wondered at that 
the London County Council and other local autho- 
rities should be getting apprehensive. It is, it will 
be remembered, the local authorities which have 
to collect the money to make good the deficiencies. 
The Hammersmith Borough Council has communi- 
cated with the Local Government Board asking that 
the Government should appoint a special Commission 
or make a departmental inquiry into the finances and 
method of working of the Water Board. The London 
County Council and the Metropolitan, City and Urban 
Councils and other constituent authorities within 
the area served by the Water Board have been asked 
to support the request. Some of those authorities 
have accepted the invitation and communicated with 
the Local Government Board accordingly. As long 
ago as May, 1915, representatives of the London 
County Council had a conference with representatives 
of the Water Board, with the object of pressing on the 
Board the necessity for promoting in the then forth- 
coming session of Parliament a Bill to provide for the 
establishment of a more equitable system of dealing 
with the deficiencies in the water fund. As a result 
of that conference, the Board later in the same year 
expressed the opinion that the conference had not 
shown that any circumstances had arisen which 
(a) were not contemplated at the time when the 
methods of meeting the deficiency in the water fund 
were prescribed by Parliament, or (b) would justify 
the Board at that juncture in promoting a Bill which 
could not fail to involve prolonged and expensive 
proceedings in Parliament arising out of the con- 
flicting opinions and resulting opposition of the local 
_ authorities in the Board’s area. The Council cod- 
curred that the time was not ripe to promote legisla- 
tion on the subject, but hoped that the matter would 
be carefully considered by the Board with a view to 
the introduction of a Bill into Parliament after the 
conclusion of the war. In May of this year the Council 
again approached the Board on the subject, and its 
action, combined with that taken by the various local 
authorities in appealing to the Local Government 
Board, is likely to have some effect. The Water 
Board has intimated to the Local Government Board 
that in view of the extent of the deficiency in the 
water fund and of the large items of annual expendi- 
ture which are beyond its—the Board’s—control, 
it is expedient that the Government should direct it 
as to the policy to be followed in liquidating the 
deficiency, and that it would not be averse to an inquiry 
by a competent and impartial tribunal into the pro- 
visions and effect of the Metropolis Water Act of 1902. 

There, at the moment, the matter rests. It does 
not seem to us to be the least probable that the result 
of any steps taken by the Local Government Board 
will have the effect of materially reducing the cost of 





> 


London water.- Things have gone too far for that. 
We have always maintained that the result of abolish- 
ing the Water Companies would be, not, as the advo- 
cates of the change predicted, that the water would 
cost less and the service be better, but that the 
service would not be improved and the cost most 
probably increase. The whole matter is a striking 
commentary on the unwisdom of not letting well 
alone, and of taking the management out of the hands 


of private enterprise to put it under the control of; 


an impersonal body. The old London Companies 
were run on business lines, by business men, and 
carried out their obligations in excellent fashion. 
They could not, without Act of Parliament, charge 
more for water than certain specified amounts. It 
was the shareholders who stood to lose when the 
prices of commodities advanced. The Companies 
were flourishing undertakings conducted by experts 
who were fully alive to their responsibilities, and 
capable of looking far ahead, so as to make provision 
for the future needs of Water London. It is to be 
regretted for may reasons that the control was ever 
taken from them. 








The British Scientific Products 
Exhibition. 


No. I. 


As compared with its predecessor at King’s College, 
the British Scientific Products Exhibition at West- 
minster is disappointing. It was opened on the 3rd 
inst. by the Marquis of Crewe, in the Central Hall at 
Westminster—an admirable situation—and at a time 
when no other important engagements might be liable 
to distract attention. Yet the attendance of both 
the public and the exhibitors themselves has, so far, 
not been good. It is, of course, quite possible that 
manufacturers are so distracted by the political and 
industrial conditions prevalent that they have little 
time to devote to the proper staging of their products 
at an exhibition, but that is no excuse, having decided 
to be represented among the exhibitors, for leaving 
their samples to speak for themselves, without any 
attendant to tell the “why and the wherefore’ of 
them. A glass case full of models or samples bearing 
labels giving the briefest descriptions may produce 
a fleeting interest in the visitor; but unless this 
interest is fostered by something more personai than 
the description in the official catalogue—price half-a- 
crown—-the impression left is of very little value. 
There seems to be a general atmosphere about the 
Exhibition that the particulars given in the cata- 
logue should largely obviate the necessity for personal 
attendance on the part of the exhibitors. Within 
the limited space available, it is impossible for the 
Exhibition to be really representative of the “ scien- 
tific ’’ industries of the country, but it may be doubted 
if it goes even as far as it might have gone. For the 
honour of the country it is desirable to enforce this 
point. The Exhibition cannot by a long way be 
described as representative of British industrial pro- 
gress during the past few years. For instance, we 
could find no stand having any connection with the 
construction of “fabricated ’’ ships, and the only 
exhibit showing geared marine turbines was un- 
attended at the time of our visits. Iron alloys and 
special steels certainly are represented, but here 
again the visitor is left to draw his own deductions 
from the exhibits. High-voltage insulators for elec- 
trical work, a class of product in which British manu- 
facturers have made great advances during the past 
few years and have already gone a long way towards 
combating American competition, are not repre- 
sented. The manufacture of glass for optical purposes 
is one of the few really outstanding features, and it 
was shown that considerable progress has been made 
is this direction during the twelve months which 
have elapsed since the last Exhibition. In the aero- 
nautical department there are many exhibits of great 
interest, but here the visitor rather feels that he is 
investigating ideas which are already, or likely very 
shortly to be, obsolete. There are, for instance, 
several examples of wing structures which have been 
tested to destruction, while alongside there are some 
specimens of complete wing frames of totally different 
design ; and yet there is no hint as to which is the 
more recent practice. The dye industry, in which 
British ingenuity and tenacity of purpose has perhaps 
shown its strength most within recent years, is rele- 
gated to the basement and to an atmosphere in which 
the odour of chemicals and mildew is a fair excuse 
for leaving the glass cases to tell their own story, 
In fact, as we have already said, the Exhibition as 
a whole is disappointing, and whether its weakness is 
attributable to the fact that the organisers were handi- 
capped in procuring a hall or to the apathy of manu- 
facturing firms, it should not be put forward as 
representing the progress of British industry allied 
with science. : 

One of the firms which has perhaps better earned 
the gratitude of the British Tommy than any other, 
Hadfields, Limited, the producers of the manganese 
steel helmet, has an extensive exhibit, which possesses 
the doubtful advantage of being outside the turn- 


stiles. The exhibits comprise all the well-known 
products of the Hecla Works, from tramway crossings 
to high-explosive shells. Immediately inside the 
entrance and in the centre of the hall, Vickers Limited 
show some of their manufactures on a stand dominated 
by rows of sparking plugs in action. As an indication 
of the wide range of this firm’s products and its 
adaptability to war or peace conditions, it is note- 
worthy that the exhibits include a new type of sewing 
machine, while Vickers is, of course, a name naturally 
associated with warships and guns. W. H. Allen, 
Son and Co., of Bedford, have a stand on which there 
is one of the two-cylinder 6in. petrol-driven salvage 
pumps which we recently described, and next door 
there is an electric pulley block shown by the Vaughan 
Crane Company, of Openshaw, Manchester. The 
principal feature about this hoisting gear is an arrange- 
ment whereby the guide for the lifting rope is traversed 
by a tongue engaging in the groove in the drum, and 
in traversing to either extreme operates a knock-out 
gear. The knock-out can be adjusted to prevent 
overwinding and to stop lowering at any predeter- 
mined level. Variable Pumps and Motors, Limited, 
of 222, Great Dover-street, London, 8.E. 1, have a 
model showing the action of the Carey system of 
hydraulic transmission, in which a series of radial 
cylinders, fitted with globular pistons, is rotated 
within a track, the excentricity of which, with respect 
to the centre of rotation of the cylinders, can be varied. 
The variable discharge thus obtained is utilised to 
operate a hydraulic motor, which consequently has a 
correspondingly variable speed. The inventor claims 
that the arrangement is peculiarly free from friction 
and leakage losses. Sanders, Rehders and Co., 
Limited, of 108, Fenchurch-street, London, E.C. 3, 
have an interesting collection of instruments con- 
nected with boiler-house operation, such as CO, 
recorders, draught gauges, gas calorimeters and steam 
meters. The steam meter is the outcome of experi- 
ments which this firm embarked upon some years ago, 
but which were put aside on account of more urgent 
munitions work. The instrument has several novel 
features, to which we hope to revert on some future 
occasion. Another CO, recorder is exhibited by 
“ W-R” Patents, Limited, of 2, Old Jewry, London, 
E.C. 2, and is claimed to be a “* war-time invention ”’ 
possessing unusual characteristics, but like many others 
on the occasions of our visits, the exhibit was 
unattended, and thus we cannot comment further 
on the utility of the instrument. 

A machine which appeared to us to be a novelty is 
a portable furnace for sterilising soil, exhibited by 
August’s Muffie Furnaces, Limited, of Thorn Tree 
Works, King’s Cross, Halifax. It is an inclined 
rotary furnace, heated by means of an oil burner, 
and propelled by a petrol engine. The soil is thrown 
into the front upper end of the furnace, and after 
sterilisation falls back again into place in the rear. 

A material named ‘“‘ Ceratherm,” which is said to 
be acid and flame-proof, is shown by Guthrie and Co., 
of Accrington. Its principal use is for lining pumps 
employed in handling acids and for similar services. 

The cotton-seed defibrating machine invented by 
Mr. Segundo, which we recently described, was 
exhibited by Cotton By-Products, Limited, of Dash- 
wood House, New Broad-street, London, E.C. 2, 
together with samples of paper, artificial silk, &c., 
produced from the residual cotton fibres. 

Among the laboratories represented in the base- 
ment, the most noteworthy are the National Physical 
Laboratory, with some models showing the variations 
in the physical characteristics of alloys, and the 
Brown-Firth Research Laboratories, Sheffield. The 
exhibits on the latter stand include a piece of a 
German shell fired into Lowestoft, together with its 
analysis, and samples of special magnet and stainless 
steels. 

The electrical exhibits are disappointing, but that, 
as previously stated, appears due to the general nature 
of the Exhibition and the restricted space available 
for any one section. The B.E.A.M.A., representing 
such well-known firms as the Cambridge Scientific 
Instrument Company, Crompton and Co., Elliott 
Brothers, Evershed and Vignoles and Mr. R. W. Paul, 
have only been granted one stand, on which it is 
obviously impossible to do justice to the firms in 
question. An exhibit on this stand which attracts 
most attention is a gyroscope, running at 20,000 
revolutions per minute, manufactured by Elliott 
Brothers. A series of models illustrating the method 
of manufacture of the various parts is shown. 
The rotor carrying the fly-wheel is external to the 
stator, and consists of stampings riveted together, 
with aluminium end rings and conductors, die cast 
through the rotor slots in one piece. The exhibit also 
includes string galvanometers and electrical thermo- 
meters, by the Cambridge Scientific Instrument Com- 
pany; printing telegraphs, by Creed and Co., Croy- 
don ; potentiometers and accessories, by Crompton and 
Co.; portable testing sets, by Evershed and Vignoles, 
Limited; pyrometers, by Foster Instrument Com- 
pany, Limited ; electrical laboratory instruments, by 
R. W. Paul; and a length comparator, by Reid 
Brothers (Engineers), Limited, London. 

Everett, Edgecumbe and Co. are also represented 
near this stand by a case containing their various 
instruments, relays, the Brazil earthing resistance, 
and a special speed indicator. Manufacturers of 





switchgear are represented by the Watford Electrical 
and Manufacturing Company and the Igranic Elec- 
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tric Company. The former company’s most interest- 
ing exhibit is an automatic direct-current motor 
starter, which varies the speed of starting the motor 
in accordance with the load in the motor circuit. 

The Igranic Electric Company exhibit a number of 
automatic starting panels, an electrical coil-testing 
set and a number of types of lifting magnet. This 
company is also the agent in the United Kingdom 
and the British Colonies for the patent electric winding 
coil machines manufactured by the Universal Wind- 
ing Company. It is claimed that the process produces 
a coil of increased strength in both the mechanical 
and electricalsense. Coils wound on the machines 
may be seen in a special case at this stand. Isenthal 
and Co., Limited, should possibly be grouped with 
these exhibitors. This company shows a number of 
adjustable rheostats. Electric lighting accessories 
are not very prominent, apart from the exhibits of 
A. Lyon and Wrench, Limited, of Victoria-street, 
Westminster, and the Benjamin Electric, Limited. 
The first firm named exhibits domestic electric 
lighting sets, and Benjamin Electric, Limited, show 
a number of reflector fittings and half-watt lanterns. 
Various types of electric radiator are shown by 
Benham and Sons, Limited, Wigmore-street, the 
British Electric Transformer Company, and the 
Dowsing Radiant Heat Company, and the latter two 
firms also exhibit electrically heated clothing used 
by airman. 

The Benham “ electric vapour ” radiator resembles 
the ordinary hot-water or steam radiator used in 
central heating installations. A smali quantity of 
water is continuously vaporised by an electric heating 
element and the steam condenses as the latent heat 
is transmitted through the radiator to the surround- 
ings. Recharging with water is seldom required, and 
with this type of radiator there is no risk or danger 
of fire. With regard to other applications of electric 
heating, a hand automatic electric welding machine 
is shown by the Electric Welding Company, Limited, 
of Basinghall-street, and various types of electric 
furnace for laboratory purposes are on view at the 
stand of the Automatic and Electric Furnaces, 
@imited, of Gray’s Inn-road. This firm has also 
developed a special apparatus, known as the magnetic 
sclerometer, which compares the hardness of ferrous 
metals by inserting samples in a standard magnetic 
field and measuring the permanent magnetism pro- 
duced. Electric batteries may be seen at the stands 
of the Chloride Electrical Storage Company and 
Fuller’s United Electric Works, Limited. The former 
company exhibit the ‘‘ Exide” unspillable accumu- 
lator and the “‘ Ironclad-Exide ” battery for electric 
lorries and trucks. The latter company show among 
other exhibits of special types of carbons, their 
circular construction of secondary cell assembled in 
six sectors. An interesting collection of wireless 
apparatus may he seen at the stand of the Marconi 
Wireless Telegraph Company, Limited. Among 
other exhibits there is a short-range wireless telephone 
set, a low-power telegraph set for aircraft, and a 
continuous wave transmitting set. With this stand 
may be grouped the exhibit of the Fullerphone, which 
proved of such unique service to the Allies during 
the war. Manufacturers of electrical varnishes and 
imsulators are represented by the Micanite and 
Insuwiators Compary, Limited, Walthamstow, and by 
the Damard Lacquer Company, Limited, Birming- 
ham. A special construction of mica condenser can be 
seen at the stand of the Dubilier Condenser Company, 
Shepherd’s Bush. One piece of apparatus worthy of 
special mention is a new type of thermo-electric conduc- 
tor, which behaves as a thermo-couple. The voltage per 
conductor is stated to be 30-50 micro-volts per degree 
Centigrade. This conductor is exhibited by Mr. W. H. 
Wilson, Bank-broadway, Kingston-hill, Surrey. It 
should be especially valuable in spectrum analysis 
on account of the small space it occupies, 60 conductors 
combined forming a line not exceeding 0.005in. in 
thickness. Among the exhibits in the Physics Section, 
the optophone of Barr and Stroud, Limited, Glasgow, 
is worthy of special attention. This remarkable 
instrument utilises the electrical properties of the 
selenium cell and enables the blind to read ordinary 
printed type. This company also exhibits a number 
of its well-known rangefinders. 


Although the foregoing notes are not intended to 
be an exhaustive description of the exhibits at the 
Central Hall, they give some idea as to the general 
character of the Exhibition, and may serve as a 
guide to intending visitors. The programme of the 
Exhibition, which will remain open until August 5th, 
includes a series of lectures, of which the following 
have still to be delivered :—Friday, July 11th, at 
5.30 p.m., “‘ Coal Conservation,’ by Professor H. E. 
Armstrong, F.R.8.; Monday, July 14th, at 5.30 p.m., 
“* Progress in Rangefinders,’ by Professor Archibald 
Barr ; Friday, July 18th, at 5.30 p.m., ‘“‘ Explosives,” 
by Mr. J. Young, of the Royal Military Academy ; 
Monday, July 21st, at 5.30 p.m., “‘ Progress in Avia- 
tion during the War Period,’ by Mr. L. Bairstow, 
F.R.S.; Wednesday, July 23rd, at 5.30 p.m., ‘‘ How 
the Cotton Plant Feeds as well as Clothes Us,” by 
Mr. 8. E. de Segundo; Friday, July 25th, at 6 p.m., 
““A Few Thoughts on the Development of London,” 
by Mr. Raymond Unwin, F.R.1.B.A.; Monday, 
July 28th, at 5.30 p.m., “Scientific Lighting and 
Industrial .Efficiency,” by Mr. L. Gaster; Friday, 
August Ist, at 5.30 p.m., ‘‘ Applications of Science 





to Military Mining,” by Mr. H. Standish Ball, O.B.E., 
M.Sc.; Wednesday, July 30th, at 5.30 p.m., ‘ Recent 
—— in Bee-keeping,” by Mr. W. Herrod Hemp- 
sall. 








The North-East Coast Institution 
Victory Meeting. 
No. I. 


THE meeting of the North-East Coast Institution 
which is now in progress is in many respects a remark- 
able gathering. Its objects are threefold—-to honour 
some of those who helped to win the war, to record 
the work done on the North-East Coast which assisted 
to make victory possible, and to commemorate 
those members of the Institution who fell in battle. 
The occasion is made the more memorable by the 
presence, in addition to many distinguished members 
of the shipbuilding and marine engineering and air- 
craft industries, of the men who during the crucial 
periods of the war led our land and sea forces. It was 
hoped that Marshal Foch would also have been present 
to receive the tribute of the city and the great indus- 
tries for which it stands, but the Commander-in-Chief 
of the Allied Armies found it impossible to attend. 

Although the meetings for the reading and dis- 
cussion of papers only began on Wednesday morning, 
the Conference opened on Tuesday afternoon, when 
in the Palace Theatre the Honorary Freedom of the 
City was conferred upon Sir Douglas Haig and Sir 
David Beatty. In the evening the new Freemen were 
the guests of honour of the North-East Coast Institu- 
tion at a banquet held in the King’s Hall of the Arm- 
strong College. The keynotes of the speeches was 
the part played by the engineering industries in 
making victory possible for our arms, and the need, 
now that the stress of war is over, of attacking the 
problems of Peace in a resolute spirit. Stress was 
also laid on the more important work which would 
have to be performed by scientific and technical 
institutions and the need to bridge the gulf between 
the profession and the workers. 

The first part of Wednesday’s proceedings was to 
pay honour to the dead, and with this end members 
of the Institution and many others associated with 
the industrial life of the city attended the com- 
memoration service at St. Nicholas Cathedral Church. 
For an hour before the beginning of the service 
muffled peals were rung, and at the close of the brief, 
but impressive ceremony, the Last Post, followed by 
the Réveillé, was sounded. 

The meeting proper subsequently opened in the 
King’s Hall of the Armstrong College, when the 
Honorary Fellowship of the Institute was presented 
to Lady Parsons, Sir David Beatty, Sir Douglas Haig, 
Lord Weir, and Sir Joseph Maclay. 

Lady Parsons, having inscribed her name on the 
roll of the Institution, said that she regarded it as 
a recognition of the work of the women, particularly 
those on the North-East Coast, who had given their 
services so freely to assist the output of munitions. 
Brief responses were made by the other recipients. 

The Conference then proceeded with the reading 
and discussion of papers. Pride of place was accorded 
to Lady Parsons, the first woman to present a paper 
to the North-East Coast Institution, and her clear 
reading of an interesting contribution on “‘ Women’s 
Work in Engineering and Shipbuilding’’ was an 
object lesson to those inaudible authors who are not 
infrequently to be found at meetings of technical 
institutions. The paper raises economic as well as 
engineering questions, but there was cordial agree- 
ment with the authoress’s indictment of the Labour 
Party, which, while demanding full political equality 
for women, the right to sit in Parliament and to 
practise at. the Bar, would deny them industrial 
equality. 

There was no discussion on the paper, which is 
mainly a record of achievement, but Lord Weir 
moved a vote of thanks to the authoress. In doing so 
he commented on the fact that the entry of women 
into the industrial arena marked the beginning of 
changes in the social structure the significance of 
which was only at present dimly understood. From 
his own experience Lord Weir agreed with the state- 
ment in the paper that for the higher classes of work 
in engineering shops capable of being undertaken by 
women they could be trained in a shorter time than 
men. 

The paper by Mr. A. H. J. Cochrane which followed 
is, as its title indicated, a record of the work of North- 
East Coast industries during the war period, and the 
value of this contribution to the ‘“‘ Transactions ”’ is 
enhanced by the very full tables of output of the 
various firms which are incorporated. Details of 
the work done during the four year 1914-18 have 
been supplied by nearly fifty firms, and the figures 
given point to a very great achievement standing 
to the credit of this area. : 

Sir Joseph Maclay expressed a very general 
opinion in stating that the statistics included in the 
paper were a revelation of the manufacturing capacity 
of the North-East Coast. It was not generally known 
how serious our position was in regard to merchant 
ships, as to the output of which the paper gavo par- 
ticulars. Up to December, 1916, owing to the con- 


centration on warship construction, not a single 
merchant shipfhad been laid down by the Govern- 
ment. It must never be forgotten that, however 
important the naval work was, it was not more 
important than that of the mercantile marine. 

A somewhat different note was sounded by Mr. 
A. E. Doxford, the President-elect of the Institution, 
who remarked that the wave of unrest among the 
workers, set up, he feared, by large profits made by 
shipowners in the early period of the war, had affected 
the output of ships to a material extent. 








PROPOSED NATIONALISATION OF MINES. 


THE following resolution was passed by the Committee 
of the Birmingham Exchange at a special meeting held on 
Thursday, July 3rd, 1919. Subsequently it was submitted 
by the President of the Exchange, Mr. F, C. Ryland, to the 
whole body of members and subscribers assembled at the 
weekly market on the Exchange, and unanimously con- 
firmed. The Exchange is thoroughly representative of 
the iron, steel, and coal industries of the Midland counties. 

The Committee of the Birmingham Exchange, having 
considered the reports of the Coal Industry Commission 
on royalties and state ownership, has come to the follow- 
ing conclusions :— 

1. The proceedings of the Commission were not such 
as to inspire confidence in the reports. The‘ atmosphere ” 
was frequently bad, at times witnesses were brow-beaten, 
and the whole p' i were far too hurried for the 
evidence to be properly digested and well-balanced 
judicial reports to result. 

2. Nationalisation of royalties, and iater of -mines, is 
proposed by the Chairman as the means of overcoming 
existing difficulties and defects which are of comparatively 
minor importance and can be overcome by simpler and 
more efficient remedies than nationalisation. 

3. In effect the Chairman of the Commission admits that 
this is so—Paras. X XIX. and XXX.—but he recommends 
nationalisation as a means of placating the extreme 
malcontents who are believed to be in the minority. 

4. It is a wrong principle to permit engineered discontent 
in one industry to force the State into a policy which is 
opposed to the wishes and the best interests of the re- 
mainder of the community. 

5. State management is invariably inefficient and more 
costly. .Mr. Justice Sankey admits—Para. XLI.—that 
“ the Civil servant has not been trained to run an in- 
dustry.” 

6. The Chairman’s hope that the State may be able to 
command the services of ‘‘ a new class of men” capable 
of conducting a nationali mining industry is not 
destined to be realised. Experience of the Ministry of 
Munitions supports this view. In its early days that 
Ministry was managed by volunteer business men, who 
carried it on with a freedom unknown in the Civil Service, 
but in the end even these men succumbed to the sterilising 
influences of red tape, minutes, and reports, &c. 

7. The scheme of management through local councils 
and district councils reporting to each other, and to the 
Minister of Mines, suggested by the Chairman, foreshadows 
the introduction of the same sterilising influences in the 
management of nationalised mines. 

8. In view of these considerations, nationalisation of 
mines would not be in the best interests of the community 
as a whole. It would involve great risk to all manufac- 
turers and consumers, and would result in the killing of 
private enterprise, not only in the coal trade, but also in 
other industries. 

The Committee of the Exchange therefore requests his 
Majesty’s Government not to accept or in any way act 
upon the report until all the varied interests involved have 
had an opportunity of placing their views before the 
country, either by means of a Commission or other bodies, 
such as Chambers of Commerce, representing not merely 
coal owners and coal miners, but the interests of the whole 
nation as consumers of coal. 











STOCKS OF NON-FERROUS MATERIALS. 





Tue following particulars of the stocks (exclusive of old 
metal and scrap) in this country in possession of the 
Minister of Munitions on July Ist, 1919, were published 
on July 7th as Notice No. 56 :—Copper, 44,298 tons: 
spelter G.O.B., 26,059 tons ; spelter refined, 13,356 tons ; 
aluminium, 10,662 tons; soft pig lead, 121,135 tons; 
nickel, 2452 tons ; antimony regulus, 4368 tons. [No.e.— 
The quantity of nickel in stock on June Ist, 1919, was 
2552 tons. The figure 3552 tons was published im error. } 








One of the matters disposed of in the recent further 
agreement between the Kailway Executive Committee, 
acting for the Government, and the representatives of tho 
men relates to payment for Sunday duty. lt has been 
determined that double time shall be paid on Sundays 
for the following special duties :—(1) Relaying, ballasting, 
alterations of lines and contingent work: (2) earthworks 
and repairs of slips ; (3) lifting the line and general repairs 
following mineral and other subsidence ; (4) watching and 
flagging performed by men taken from a squad working 
on the line ; (5) attendance in the case of accidents to 
works or trains; (6) bridge work; (7) assisting in con- 
nection with gas or water mains, drains, &c.; (8) removal 
of snow, excepting in connection with “ length examina- 
tion ’’ as defined in the rule book; (9) assisting artisans 
or other tradesmen; (10) cleaning coal from jetties ; 
(11) cleaning tanks and cisterns ; (12) loading and unlvad- 
ing locomotive ashes. This extra payment, it is agreed, is 
made on account of the arduous nature of these duties on 
Sundays and is to apply only to permanent way men, 
signal linemen, telegraph linemen, and grades connected 





therewith. 
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A British Light Car. 


AN interesting and unconventional light car design has 
been adopted by one of the oldest motor manufacturing 
firms in Great Britain, Enfield—Allday Motors, Limited, 


Inlet Valve 











FIG. 1—VALVES 


Birmingham, and will be standardised by it as one of two 
models for 1920. The outstanding feature of this chassis 
is its five-cylinder radial air-cooled engine, but several 





The carburetter is bolted to a flange having a port leading 
to an annular space surrounding the front end of the crank 
shaft bearing housing; thence the mixture is conveyed 
through pipes radiating to each cylinder. Carburation 
has been one of the great difficulties to be overcome by 
the designers, but they claim to have succeeded in obtain- 
ing quite uniform distribution to each cylinder. 

The engine as a whole is mounted so that it can be 
rotated on its support to bring the lower cylinders upper- 
most, if need be, after the ignition and throttle rods and 
oil pipes have been disconnected. 

One of the five pistons, which are of the aluminium 
slipper type, is secured to a master connecting-rod with a 
white metal lined big-end bearing, the other four pistons 
being coffpled to short rods articulated to the master rod. 
The main lubrication system is on the dry sump principle, 
two pumps being provided, one of which draws the lubri- 
cant from the oil tank and discharges it under pressure into 
the drilled crank shaft ; the other draws the surplus oil 
from the bottom of the crank case and returns it to the 
tank. Flooding of the lower cylinders is prevented by their 
ends projecting slightly into the crank chamber. Follow- 
ing aero-engine practice, the crank shaft is built up of 
two sections. It is supported by one ball and three roller 
bearings, the former at the fly-wheel end. 

The temperature of the cylinders at full load is main- 
tained at approximately 250 deg. Fah. by means of an 
air draught drawn through cowling almost surrounding each 
cylinder—see Fig. 5 opposite—and through trunks leading 
to the enclosed fly-wheel which has vanes on its periphery. 
The fly-wheel therefore forms.an exhauster fan and dis- 
charges hot air in front of a bulkhead, which also serves 
as the sloping dashboard of the body. 

The engine is bolted to the large diameter flange of the 
aluminium casting which encloses the fly-wheel and clutch 

















FIG. 2—CHASSIS OF ENFIELD-ALLDAY RADIAL CYLINDER MOTOR CAR 


important details of the chassis also exhibit striking 
departures from standard practice. 

Although the chassis is only intended for a light three- 
seated body, it will be realised that the principles embodied 
in its design are quite capable of being utilised in much 
larger types should the advantages be proved. The com- 
plete chassis weighs but 7 cwt., while the five-cylinder 
engine, 62 mm. by 80 mm.—1250 c.c.—weighs only 123 lb. 
with its crank case and magneto, but without the aluminium 
unit, which supports it and constitutes, in its prolongation, 
the housing of a multiple plate clutch. The power deve- 
loped is in the neighbourhood of 32 brake horse-power at 
2300 revolutions per minute, so that the weight per horse- 
power of the engine unit comes out at approximately 
4 1b. per horse-power. 

Apart from its five radial cylinders of cast iron with 
integral heads, a feature of the engine is the design of the 
valves, which are short concentric sleeves—see Fig. 1. 
The outer one, the exhaust valve, has a seating in the 
cylinder head, while the inner one, the inlet, is provided 
with a seating within the outer sleeve. The latter has a 
ring of ports through which the fresh mixture is admitted 
when the inlet valve is raised. On the exhaust stroke both 
valves are lifted together, and the gases pass out beneath 
them to an annular passage formed in the cylinder head 
and thence through an exhaust elbow to a ring pipe con- 
nected to the main pipe leading to the silencer. Two 
overhead rockers take effect upon the valves of each 
cylinder and are operated by light rods under tension when 
the valves are raised. A single horizontal spring serves 
to close both valves, being coupled at each end to an 
upstanding lever on each rocker. An aluminium cover 
or false head encloses the valve rockers and has a cylindrical 
projection passing down to form an inner bearing for the 
valves, leakage of gas being prevented by three compression 
rings arranged round it. The sparking plug is screwed 
into the bottom of this same projection and therefore 
occupies a central position in the combustion space. The 
concentric arrangement of the valves obviates, it is claimed, 
distortion ; in fact, an important feature of this engine is 
the uniform cooling which obtains at all points. Lubri- 
cation of the valves is on the petroil system, a certain pro- 
portion of oil being mixed with the fuel, as with two- 
stroke motor cycle engines. 

The cams are formed on a dual disc, two for the exhaust, 
two for inlet, and two extra ones which serve to assist 
in raising the inlet valve when both valves are raised 
together on the exhaust stroke. The cam dise runs at 
quarter engine speed, being driven by the crank shaft, 
with which it is concentric, through internal reduction 
gearing. 





The weight is taken by two almost vertical tubular mem- 
bers—see Fig. 4—but the engine is additionally supported 
by the fact that it forms a unit with the three-speed gear- 
box, being connected thereto by a tubular member rigidly 


by the two tubular columns seen in Figs. 2 and 4. 

The selector mechanism of the transmission is 
in a compartment at the front end of the box. As the 
latter is mounted very high in relation to the seats, quite 
a short lever is needed ; it, projects centrally above the 
seat level, but, although it is short, ample leverage is pro- 
vided and changing is remarkably easy. A rear- 
ward continuation of the gear-box forms the casing of a 
cone type transmission brake, the stationary member of 
which is secured to this casing, while the rotating member 
is moved axially when the brake pedal is applied. Between 
the gear-box and the enclosed propeller shaft is the only 
universal joint in the chassis. It is of the roller bearing 
type and is completely enclosed. The final drive is by 
means of helical gears to the semi-floating rear axle, 
which runs on ball bearings. 

Full cantilever springs are used back and front; they 
are set at an angle and shackled at each end. Ball-ended 
radius rods are used for the front axle. 

The steering gear—Fig. 2—is of the worm and worm- 
wheel type, the wheel shaft being arranged almost vertic- 
ally in a tubular casing which supports the gear housing. 
At the lower end of the shaft is a horizontally arranged 
steering arm connected with a push-and-pull rod having 
the same type of ball joint as is used for the radius rods. 

The body is supported at six points, four at the ends 
of two tubular cross members and two at the summit 
of tubular stanchions corresponding with the pair at the 
front which take the weight of the engine unit. 

The wheels are of a type which is becoming quite popular. 
The rims are supported by single discs in place of spokes, 
but the discs are pressed out to give a corrugated effect 
with greater lateral stability. Tires of 810 mm. by 90 mm. 
are fitted and the wheels are detachable by the removal 
of six nuts projecting from the hub boss. The wheel- 
base of the chassis is 8ft. 6in. and the track is 3ft. 1Qin. 








The Limits of Thermal Efficiency 
in Internal Combustion Engines. 
By Sir DUGALD CLERK, F.R.S.* 


ConsIDERING the rapidly growing importance of gas and 
liquid fuel in our country for stationary engines, driving 
factories, and generating electricity, it is desirable to dis- 
cuss the present position and the future possibilities @f 
obtaining motive power by such fuel in the most effective 
manner. That is, in such manner as to transform the 
largest proportion of the heat value of the fuel into brake 
or to electrical horse-power. 

The relative position of steam engines and internal 
combustion engines was fully considered in the year 1882 
in'a paper by me on “ The Theory of the Gas Engine,’’+ 
and by others in the discussion which followed. At that 
time the highest thermal efficiency given by a steam engine 
was found in the account of an engine trial at Blackburn 
published by Mr. Michael Longridge, M. Inst C.E. The 
thermal efficiency of this steam engine was 12.7 per cent. 
of the total heat of the steam used. Assuming a boiler 
efficiency of 80 per cent., this gave an indicated efficiency 
of 10.2 per cent. referred to the total heat of the coal 
consumed in the boiler furnace, and at 90 per cent. 
mechanical efficiency it gave 9.2 per cent. brake thermal 
efficiency. At the same time a test by Messrs. Bryan, 
Donkin and Co. was given as 9.2 per cent. heat of steam 
to indicated work, or 6.6 per cent. from coal to brake 
power of the engine. 

At this date the brake thermal efficiency of the com- 
pression gas engines referred to the total heat of the gas 
used was 14 per cent., as shown in trials by Dr. Slaby, 
Professor Thurston, and Mr. Garrett for the four-stroke 
engines of Otto type and the Clerk two-stroke engines. 
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FIG. 3—ENGINE, 


secured at each end—see Fig. 2. The gear-box is carried 
on two trunnion bearings at the apexes of the triangular 
pressed steel main frame members. The latter are but 

the petroljtank between their 





GEAR-BOX, 





AND STEERING GEAR 


In 1882 it was very generally assumed by engineers 





* N.E. Coast Inst. of Engineers and Shipbuilders. Abridged. 
+‘‘ The Theory of the Gas Engine,” b ald Olerk. ‘‘ Proc.’: 


8fin. apart and support 
; Phe rear end of the body is supported = Inst. C.E., Vol. Ixix., Session 1881-82, Part ifi. 


horizontal members. 
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THE ENFIELD-ALLDAY LIGHT CAR. 








FIG. 4—REAR VIEW OF CHASSIS 





(For desoription see opposite page. ) 
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FIG. 5—FRONT VIEW OF CHASSIS 








that the steam engine had reached its highest develop- 
ment so far as thermal economy was concerned. This 
position was accepted by me, and, indeed, Professor 
Kennedy (now Sir Alexander) stated in the discussion :— 
“The theoretical efficiency of a steam engine could not 
be greatly increased because of the rapid rise of pressure 
with temperature in the fluid used, while the gas engine 


had the great advantage that a very high temperature | 
could be obtained in it with only comparatively moderate | 


pressures. The theoretical maximum of such engines as 
the Otto (silent) or Mr. Clerk’s was about 80 or 85 per 
cent., i.e., a perfect gas engine working between the same 
temperatures would convert into work that proportion 
of its whole heat of combustion.” 

We were mistaken. The steam engine by the use of 
triple expansion in cylinder engines and the steam turbine 
by the use of numerous expansions and intensified vacuum, 
utilised the available temperature range to such an extent 
that about the year 1914 the large steam turbine gave the 
indicated equivalent of 23°per cent. thermal efficiency 
referred to steam heat and 19.5 per cent. referred to brake 
horse-power. This is about 16.6 per cent. brake thermal 
efficiency calculated on the fuel fed to the boiler furnace. 

Meantime the internal combustion engine efficiencies 
had been raised to 35 and 37 per cent indicated, and about 
30 and 33.per cent. brake efficiency. 

Considering both steam and internal combustion 
engines as apart from the boiler or the means of gas 
production, as mechanisms converting the heat in the 
working fluid into indicated work, gives the steam effi- 
cieney as 23 per cent. and the gas efficiency as 35 to 37 per 
cent. But when the boiler is included the steam indicated 
efficiency falls to 19.6,and when the gas producer effi- 
ciency of 85 per cent. is included the gas engine indicated 
efficiency falls to between 29.8 and 31.4 per cent. aud the 
brake efficiencies to between 26.8 and 28.4 per cent. 

The table in the next column shows the comparison. 

Thus the brake thermal efficiency obtained from coal 
burned in the steam boiler furnace in the best steam engine 
test up to the year 1882 was 9.7 per cent., while the best 
internal combustion engines of that period gave a brake 
thermal efficiency of 11.9 calculated from the heat of 
the coal used in the gas producer. 

By the genius and perseverance of the Hon. Sir Charles 
Parsons the steam turbine was so developed from 1884 to 
1914 that in the latter year the best steam turbine effi- 
ciencies referred to coal consumed in the furnace had risen 
to 16.6 per cent. Meantime the corresponding value of 
gas engine efficiency had risen to 28.4 per cent. All engi- 
neers were surprised at the success of the steam turbine 
in following the rising thermal efficiencies of the internal 
combustion engine. Not only did the steam turbine 
improve on reciprocating steam engines in fuel economy, 
but it surpassed them ‘to an extraordinary extent in the 
magnitude of its practicable units, so ‘that the enormous 
power of 50,000 brake horse-power can now be developed 
on a single rotating shaft. 
either steam or internal combustion, have been able so 


No reciprocating engines, | 


| far to produce power units of such magnitude ; hence in 
| the generation of electricity and the propulsion of high- 
| speed naval and other steam vessels the turbine has dis- 
| placed the reciprocating steam engine on land and sea. 
| The beautiful single-acting central valve steam engine of 
Willans and double-acting high-speed steam engines such 
as that of Belliss and Morcom have ceased to compete 
| with the turbine. 
The large unit internal combustion engine has, however, 
| made considerabie progress since the idea of relatively 
| small and numerous cylinders was adopted by the West- 
| inghouse and National companies, and over 200,000 
| brake horse-power of those types is now at work in this 
country in units up to the six-crank vertical tandem gas 
engine with twelve cylinders rated 1500, but developing 


Steam and Internal Combustion Engine Thermal Efficiencies in 
1882 and 1914. 





Internal combustion 


Steam engines. 
engines. 





Thermal efficiency to heat | Thermal efficiency to heat 
of steam supplied to of gas supplied to 














engines. engines. 
Year. | Indicated. | Brake Indicated. Brake 
| M.E. 90%. M.E. 90%. 
1882 12.7% | 11.4% 16.0% 14.0% 
1914 23.0% | 19.5% 37.0% 33.4% 
Thermal efficiency to heat | Thermal efficiency to heat 
‘of coal supplied to of fuel supplied to gas 
boiler. producer. 
Boiler efficiency 85%. Gas producer efficiency 
85%. 
| 1882 10.8 9.7 13.6 |. 19 
| 
1914 | 19.6 16.6 31.4 | 28.4 
| be | 


2000 brake horse-power with ease at 200 revolutions per 


minute. 
The law of similar structures and the experience of 


| high-speed petrol engines for flight all point to ultimate | 
| suecess in the construction of large gas engine units com- | 


| posed of many cylinders geared to acommon shaft. Ihave 
| discussed the principles of such engines with Sir Charles 


of 10,000 brake horse-power on a single shaft are quite 
capable of practical construction on these lines. It only 
requires the design and development of a unit cylinder of 
about 250 brake horse-power capacity at 250 revolutions 

r minute, and four twelve-cylinder engines of this type 
| could readily produce the required power in one shaft. 


Large-cylinder engines such as had been developed in | 


Germany before the war do not permit of very large 
| unit powers, except at an extravagant weight and cost. 


Parsons, and we are agreed that multiple-cylinder units | 


| Such large-cylinder engines have no chance of competing 
' with the steam turbine in the production of large units. 

At present the reciprocating gas engine is superior in 
fuel economy to the steam turbine, but it is probable that 
the large steam turbine may still improve in thermal effi- 

'eiency. It is much to the benefit of both steam and 
| internal combustion industries that this rivalry should 
| continue to exist, the steam turbine engineers attempting 
| to increase thermal efficiency and the internal combustion 
| engineers power magnitude of unit and thermal efficiency 
| simultaneously. 
| [Sir Dugald Clerk then presented a general outline of the 
| thermodynamics of heat engines.] Continuing, he said :—- 
| The use of the air standard thus shows the lines upon 
which to design engines of practicable proportions, and 
had the working fluid of the internal combustion engine 
really consisted of pure air, and had it been possible to 
avoid all heat losses, then mean pressures, maximum 
pressures, expansion lines, compression lines, and thermal 
| efficiencies could have been calculated for every engine. It 
| has always been known, of course, that in all internal 
| combustion engines there are considerable heat losses to 
the enclosing walls of the cylinder and piston, and it has 
also been known that the mixture of nitrogen, carbon- 
dioxide, steam and oxygen which constitutes the real 
working fluid of these engines, has properties which are 
materially different from those of air. Until a few years 
ago, however, these properties were only approximately 
| known, and, accordingly, in the earlier tests for determin- 
ing the limits of thermal efficiency it was considered best 
| to deal first with the air standard only. 

In the year 1903 a Committee of the Institution of Civil 
Engineers was formed to report on the standards of effi- 
ciency of internal combustion engines,'‘and that Com- 
mittee conducted an investigation at the works of the 
National Gas Engine Company, Limited, upon three 
gas engines having cylinders respectively 54:n., 9in., and 

| 14in. diameter, the brake power ranging from that of the 
| small engine giving 5 horse to the large engine giving 
| over 50 horse. All three engines were adjusted to have 
| the same compression ratio. Its value was 5.5. 
| One of the objects of the work of the Committee was 
to discover the relationship between the efficiencies calcu- 
| lated by the air cycle and those actually obtained in the 
| working engine. 

In the early part of 1907 a paper* was read by me to the 
Institution of Civil Engineers on the limits of thermal 
| efficiency of internal combustion motors in which the work 
of the Committee and further work of my own were fully 
discussed. 

In the three engines referred to it was found that the 
| actual indicated power obtained was respectively 0.61, 
| 0.65, and 0.69 of the efficiency value calculated from the 
air standard. In the small engine obviously the heat 
| losses to the cylinder were greater than in the intermediate 





* “* The Limits of Thermal Efficier.cy in Internal Combustion 
| Motors,” by Dugald Clerk. ‘‘ Proceedirgs,’’ Institution of 
| Civil Engineers, Vol, clxix., Session 1906—1907, Part iii. 
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and large engine, but the variation between .61 and .69 
tive indi- 
Further observations showed 
that in engines of 14in. cylinder and above, working under 
best experimental conditions, the indicated power which 
could be obtained was 0.7 of that given by the air standard. 
It was proved that in a l4in. cylinder gas engine 35 per 
cent. of the heat given the engine was transformed into 
As this is only 70 per cent. of what. 
would have been given by an ideal air engine following 
the same heat cycle, it followed that if the working fluid 


was unexpectedly small comparing the 
cated powers of 6 and 60. 


indicated work. 


really had the same properties as air, there was a 


of 30 per cent. for possible improvement, that is, if all 
heat losses were suppressed the efficiency would rise to 


0.50 instead of the figure actually obtained, 0.35. 


In order to determine the true margin remaining for 
improvement, it was necessary to know the specific heat 
of the actual working fluid. This had been determined 
by several methods, but I was not satisfied with the results 

esired 


of experiments of the earlier investigators. 


particularly to investigte the heat loss within the engine 
cylinder during the working stroke, and I desired to 
determine also the specific heat of the flame within the 
By 
means of a new type of indicator diagram I was able to 
determine both heat loss and specific heat of flame. From 
these experiments I calculated the mean apparent specific 
heat in foot-pounds per cubic foot of working fluid at 
The results of this determina- 


cylinder during the actual operation of the engine. 


0 deg. Cent. and 760 mm. 
tion are given in the table herewith :— 


Apparent Specific Heats (Instantaneous) in Foot-pounds per Cubic 


Foot of Working Fluid at 0 deg. Cent. and 760mm. (Clerk.) 
Specific heat Specific heat 
Temperature. atconstant Temperature. at constant 
‘volume. volume. 
Deg. Cent. Foot-pounds. Deg. Cent. Foot-pounds. 
ee eee Ne 
100 20.9 900 26.6 
200 22.0 1000 26.8 
300 23.0 1100 27.0 
400 23.9 1200 27.2 
500 24.8 1300 27.3 
600 25.2 1400 27.35 
700 25.7 1500 27.45 
Mean Apparent Specific Heats in Foot-pounds per Cubic Foot of 
Working Fluid at 0 deg. Cent. and 760 mm. (Clerk.) 
Specific heat Specific heat 
Temperature. atconstant Temperature. at constant 
volume. volume. 
Deg. Cent. Foot-pounds. Deg. Cent. Foot-pounds. 
ee ee SS a, ae 5 
0-200 .. 20.9 0-1000 . 24.1 
0-300 .. 21.4 0-1100 .. 24.4 
0-400 .. 21.9 0-1200 . 24.6 
0-500 .. 22.4 0-1300 .. 24.8 
0-600 .. 22.8 0-1400 .. 25.0 
0-700 .. 23.2 0-1500 .. 25.2 
0-800 23.6 —_ —_ 


Having made these determinations, it was possible to 
calculate a diagram similar to the air standard di: ‘ 
using, however, the true and varying specific heat of the 
actual working fluid operating within the cylinders. 

As the result of this work, it was proved that in this 
particular I4in. cylinder engine the indicated thermal 
efficiency was 0.88 of that which would have been obtained 
with that particular working fluid had there been no heat 
losses—that is, in this particular engine the indicated 
power was 88 per cent. of what it could have been in that 
particular cycle of operations had all heat losses been 
successfully suppressed. The real margin for improve- 
ment was thus, not 30 per cent., but 12 per cent. 

The following table shows the ideal efficiencies of the 
actual working fluid of this particular engine as compared 
to the air;standard :— 


Ideal Thermal Efficiencies with the Real Working Fluid Com. 
pared with the Air Standard Values. 


Suction temperature = 0 deg. Cent. 
For compression line 1.37. 


Maximum Maximum 
l/r temperature temperature Air standard. 
1600 deg. Cent. 1000 deg. Cent. 
1/2 Jo) BROS cs RROD i. 0.246 
1/3 0.286 0.293 0.360 
1/4 0.354 0.356 0.430 
1/5 0.384 0.394 0.480 
AfF <s 0.439 0.443 0.550 


In this case the thermal efficiency varies with the maxi- 
mum temperature because of the increase of specific heat 
of the working fluid as the temperature rises. For a 
maximum temperature of 1600 deg. Cent. the real ideal 
efficiency is about 20 per cent. less than that shown in 
accordance with the air standard. 

An engine with similar trip gear to that used for this 
investigation was adopted to determine the effect of 
turbulence on the rate of ignition. This is important 
in the working of all internal combustion engines. This 
particular 14in. engine tested ran at 160 revolutions per 
minute. 

In comparing all steam engines to determine the limit 
of improvement still open, steam engineers use the well- 
known Rankine cycle. It is a cycle of operations closely 
following the actual operations of a steam engine, assum- 
ing, however, that the whole operations can be performed 
without heat loss. I understand from Sir Charles Parsons 
that the relative efficiency of the large Chicago turbine 
giving 40,000 horse upon one shaft is 76 per cent.—that is, 
this turbine gives 76 per cent. of the work which would be 
given by a Rankine cycle engine using the same tempera- 
tures and vacuum. According to this, even the very 
highly efficient large turbine has a margin of 24 per cent. 
improvement if all heat losses could be avoided. It is 
rather remarkable that a small 60 horse-power internal 
combustion engine should so nearly attain perfection of 
action as regards heat loss and other matters that only 
12 per cent. remains between theoretical perfection and 
practical work. It is difficult to see how the thermo. 
_ dynamics of that particular type of engine can be im- 
proved. 

There is a very usual error among some engineers as to 
the enormous heat loss made in the cylinder especially 
of a slow-running gas engine. The actual heat losses are 
much smaller than is generally supposed. 


low. ‘The balance-sheet 1s as follows :— 


Mean Balance-sheet.—Cards Nos. 22, 23, and 24. 





Per cent. 
Heat flow during explosion and exp 16.1 
Heat contained in gases at end of expansion .. 49.3 
ee _, e ea eam tee eam © = tS 34.6 
100.0 


engine. 
From the values it is evident that no great improve- 


whole 16 per cent. heat loss of explosion and expansion 
entirely suppressed. Then 16 per cent. at 0.37 indicated 
efficiency would only give an addition of 5.9 per cent.— 
that is, the 37 per cent. would be raised at most to 43 per 
cent. This total suppression of heat loss is obviously 
impossible; but considerable improvement may be 
obtained by raising the compression ratio to 10. Here 
the air standard efficiency becomes 0.6, and assuming 
similar heat losses 0.6 x 0.7 = 0.42—that is, 42 per 
cent. indicated thermal efficiency is practicable without 
reducing the heat loss to the piston and enclosing metal 
walls. In a multiple-cylinder engi the hanical 
efficiency may be taken as 90 per cent., so that the greatest 
probable brake efficiency would be 43 x 0.9 = 38.7 per 
cent. 
From the results of prolonged experience of internal 
combustion engines during many years it may be taken 
that for explosion gas engines of the four and two-stroke 
types the extreme practicable compression ratio l/r is 1/10 
and the maximum probable brake thermal efficiency is 
39 per cent. At this value the engine will give in power 
about 88 per cent. of the maximum possible assuming 
all explosion and expansion heat losses to be avoided. 
The indicator diagram of the air standard engine under 
these conditions is shown. 
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“The Excmcen” 


DIAGRAM OF AIR ENGINE 


It will be seen that the pressure of compression is high, 
369 lb. per square inch absolute, and the maximum or 
explosion pressure 997 Ib. per square inch absolute. The 
terminal pressure of exhaust is low, under 40 lb. absolute. 
A small addition to the work area might be made by dis- 
charging the gases through an expanding jet and actuating 
an impulse gas turbine, but not more than 5 per cent. addi- 
tion to the brake power could be obtained in this way. 
At the extreme the brake efficiency might be so raised by 
2 per cent., it might become 41 per cent. instead of 39 per 
cent. 

Compounding in cylinders has been attempted many 
times, but the increased heat loss of transfer from high- 
pressure to low-pressure cylinder has rendered the gain in 
efficiency too small to be worth the additional weight and 
complication of the engine. 

There appears to be only one method open to further 
increase of heat economy in a practicable way, and that 
is by using regeneration of heat in some form. The 
utilisation of the waste heat of the water jacket and the 
heat of the exhaust gases to raise steam has become con- 
siderable. About 2.5 1b. of steam per brake horse-power 
have been obtained from the exhaust gas heat of large 
gas engines. Many installations of this kind have been at 
work for about fifteen years back. The steam generated 
has not been used for producing motive power, but for 
boiling and heating operations in chemical factories. If 
in such large installations the steam had been used in a 
high-efficiency Parsons steam turbine requiring 10 lb. 
of steam per brake horse-power, then 25 per cent. could 
have been added by steam expansion to the brake power 
obtained by internal combustion. 

In an engine giving 39 per cent. brake thermal efficiency 
there remains 61 per cent. of the original heat of the engine 
part of which could be used to raise steam. Of these 61 

heat units, 4 are partly lost by engine friction and about 10 
by radiation, so that the heat remaining for use is 61 — 14 
= 57, that is, 57 per cent. of the original heat. In a boiler of 
80 per cent. efficiency this would enable 45. per cent. of 
the original heat of the gas to be delivered to a steam 

engine. Used in a Parsons steam turbine of 18 per cent. 

thermal efficiency, brake power to steam heat would give 

an addition of 57 x 0.18 = 10.2—that is, with the brake 

efficiency of one regenerative gas and steam engine would 

rise from 39 per cent. to slightly over 49 per cent. It may 

be taken then that high-compression engines in large units 

with steam turbine addition might raise the brake effi- 

ciency to 49 per cent. 

No such efficiencies have yet been obtained, although 

many attempts have been made to utilise waste heat in 

this way. As early as 1850 Du Trembley, a French engi- 

neer, attempted to increase the economy of a marine 





The following mean balance-sheet of three separate 
indicator cards taken by this method for determining 





steam engine by using the waste heat from the steam 


heat loss and specific heat show quite clearly that the 
heat flow during explosion and expansion is relatively 


As here shown, the larger part of the heat loss is that 
discharged in the exhaust gases from the cylinder of the 


ment in thermal efficiency would be obtained were the 


and so get a further supply of vapour under pressure to 

actuate an additional piston in a cylinder. An account 

~ this engine is given in Rankine’s* book on “ The Steam 
ngine.”” 

An account of a combined internal combustion and 
steam engine was given by me, written in 1885, in a book 
on “‘ The Gas Engine,”’ first published by Longman and 
Co. in 1886. There I state :—‘‘ Messrs. Simon, of Notting- 
ham, introduced a Brayton engine to England in a slightly 
altered torm as a gas engine. In addition to the ordinary 
arrangement of the engine,: they attempted to gain 
increased economy by causing the waste heat passing into 
the water jacket and the heat of the exhaust gases to be 
utilised in raising steam. They would undoubtedly have 
increased the economy of the engine in this manner had 
they not turned the steam so raised into the motor 
cylinder along with the flame.” 

And, further, I say :—‘‘ With a suitable arrangement 
using steam in a separate cylinder, doubtless 6 per cent. 
might be added to the indicated efficiency of the engine, 
but it is very questionable whether the increased com- 
plexity does not entirely destroy any advantage gained. 
It certainly does so in small engines, but when very large 
engines come to be constructed the complexity will not 
be so great, and.it would be worth while to use the waste 
heat in steam raising.” 

The Simon engineswas exhibited in operation at the 
Royal Agricultural Show in Bristol in 1878. 

This same question of regeneration by steam was dis- 
cussed by me in the new edition of my book, “‘ The Gas, 
Petrol, and Oil Engine,” published in 1913, the chapter 
being written by me in 1912. 

There I stated that the brake thermal efficiency of a 
combined gas and steam engine (steam turbine) would be 
about 43 per cent. 8 

Of late years Mr. Still and Capt. Acland have taken up 
this subject, and they have built a number of explosion and 
constant pressure gas, petrol, and heavy oil engines from 
which very interesting results have been obtained. They 
have read an interesting paper upon the subject at the 
Royal Society of Arte, and the best result claimed by them 
was obtained with a two-stroke engine of the opposed 
piston type working on the constant pressure principle 
Diesel modification, combustion space between the pistons 
and steam on the other side of each piston. This engine 
gave a brake thermal efficiency (combined) of 41 per cent. 
The engine cylinder was 13.5in diameter, the combine1 
stroke 22in., and it comprised two pistons, two piston- 
rods with packing glands, two crossheads, three connecting- 
rods, and three cranks. The pistons over-run exhaust and 
air or charge inlet in the same way as the old Oechelhauser 
gas engine and the later Junker modification. These 
engines operate on a modified Clerk ‘two-stroke cycle. 
The work necessary to operate the auxiliaries, air scaveng- 
ing and supply, &c., is not allowed for in the efficiency 
figure of 41 per cent., and it could not well require less 
than 10 per cent. of the brake power, that is, 4 per cent. 
deduction. And 41 — 4 = 37 percent. The addition of 
steam in this case has not increased the net brake efficiency 
to as high a value as could have been obtained without 
steam addition by high compression as already discussed. 
Indeed, in Mr. Still’s paper the highest Diesel brake effi- 
ciency as determined by Mathot is given as 36 per cent. 
From this it would appear that even Acland’s and Still’s 
experiments do not prove any material advantage to have 
been obtained in the Still engine. There is considerable 
advantage to be gained from steam regeneration, as I have 
already pointed out, but it appears necessary to bring in 
the Parsons high-efficiency separate turbine in order to 
obtain it. 

It only remains to discuss shortly the efficiencies of the 
Diesel and the petrol engines. 

Mr. Ricardo, in his excellent paper, to which I have 
already referred, has fully discussed the conditions of 
petrol engine efficiency, and because of the low ignition 
temperature of petrol vapour and air he limits the prac- 
ticable compression ratio to 1/5 with an air standard 
efficiency of 47.5 per cent. Multiplying by the factor 0.7, 
which gives the actual results from air cycle to the prac- 
tical engine, we get 47.5 x 0.7 = 33.2 per cent. indicated 
thermal efficiency, and this in a multiple-cylinder engine 
with a mechanical efficiency of 90 per cent. will give a 
brake thermal efficiency of nearly 29.9 per cent. This, 
however, is rarely attained in petrol engines. In such 
engines 25 per cent. may be considered a good working 
efficiency. 

The greater the waste heat, the better the proportional 
improvement to be expected from the additional steam, 
so that considerable improvement could be so made in 
petrol engines. But at present, when for aircraft weight 
per brake horse-power is the controlling factor, the com- 
plications and additions could not be allowed. The objec- 
tion also applies to motor car engines, wherein it would not 
be advantageous in practice to increase complexity and 
weight by the addition of steam generating apparatus. 
Petrol engines need not be further considered from this 
point of view. Compression ratios, however, may be 
increased by adding cold exhaust gases to the mixture by 
super compression or without it, and by this higher com- 
pressions and efficiencies are quite possible. 

We now pass to the Diesel type. It has been considered 
already to some extent. Undoubtedly much further study 
and experiment are desirable. Little study has been given 
to the Diesel indicator diagram, and less to the conditions 
of heat flow and exhaust loss. These should be very 
fully determined. Optical indicators should be used, and 
zigzag diagrams should be taken to determine specific 
heat and heat loss in the cylinder. 

Diesel efficiency is undoubtedly high, but by no means 
higher than can be obtained from constant volume or 
explosion gas engines when designed and built for high 
explosion pressure. The great problem in all Diesel 
engines is that of the formation and projection of all 
spray; the spraying at present dominates the efficiency 
values obtainable. 

The air standard efficiency shown on the Diesel type of 
diagram is 0.56. Assuming heat losses similar to those 
of the explosion gas engine, the indicated thermal effi- 
ciency to be expected in the working engine would be 
0.56 x 0.7 = 39.2, and, assuming as before a mechanical 





* Rankine. ‘The Steam Engine.”’ Page 444, 12th Edition, 





cylinder exhaust to evaporate either in a separate boiler, 
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efficiency of 90 per cent., in a multiple-cylinder engine the 
brake thermal efficiency would be 39.2 x .9 = 35.3 per 
cent. With a compression ratio of 15, however, which is 
quite practicable in a Diesel engine, the air standard effi- 
ciency would be 0.62, and the indicated efficiency using 
the factor 0.7 would be 43.4 per cent. given at 90 per cent. 
M.E. a brake thermal efficiency of 39 per cent. It is 
probable that in the case of Diesel engines the conversion 
factor will prove to be higher than 0.7, as the conditions 
of heat flow from fluid to cylinder are more favourable 
than in the explosion engine. Accordingly, it is to be 
expected that a combined high-compression and regenera- 
tive steam cycle will give brake efficiencies approximating 
to 50 per cent., as in the case of the explosion engine. 

Mr. Still’s combined brake efficiency of 41 per cent. can 
undoubtedly be improved upon by the use of the steam 
turbine as the steam part of the combination. It is of 
considerable importance to study the Diesel heavy oil 
engine much more closely than has yet been attempted, 
with the view of getting maximum brake efficiencies. 
There are many purposes for which the Diesel is indis- 
pensable. The cost and scarcity of oil, however, will in 
the end limit its e ion compared with gas engines 
using anthracite or bituminous coal. 

Much greater attention should be paid to large gas pro- 
ducers using anthracite and steam coal in order to apply 
the more plentiful fuel coal to all high-power engines, 
whether used on land or sea. The efficiency of these gas 
producers could be raised to about 95 per cent., and so the 
high efficiency of the gas engine, gas heat to brake horse- 
power, would be more fully realised than at present when 
the efficiency is from 80 to 85 per cent. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


July Quarterly Meeting. 


THE Ironmasters’ Midsummer Quarterly Meeting 
has been held this week, and it provoked a very repre- 
sentative attendance. Merchants and sellers were present 
from numerous other districts, who helped to swell the 
local congregation. The market on the whole has been 
a strong one, but conditions generally did not permit of 
expansion of business. Makers of finished iron are over- 
whelmed with orders. The concerns specialising on cable 
iron and high-class shipbuilding material are booked 
forward in some cases for six months. The very general 
complaint, however, is that they are handicapped for 
supplies of puddled iron mainly through the shortage 
of puddlers. The continuous inflation of prices is a dis- 
quieting feature. Derbyshire and Northampton pig iron 
to-day (Thursday) in Birmingham was in the main 10s. 
to 12s. 6d. per ton dearer than it was five weeks ago. 
The advances are resisted more, however, as a matter of 
form than anything better. Sellers find consumers in 
considerable numbers who cannot afford to adopt an un- 
compromising attitude. They are bound to have material 
to cover their commitments, and there is nothing to do 
but to concede sellers’ terms. A great deal of business is 
being withheld because customers will not submit to the 
pig iron advances till circumstances compel them to do so. 
Staffordshire pig iron prices are on a somewhat new foot- 
ing. Advances proportionate to the Derbyshire and 
Northampton districts arc taken for granted, and some 
sellers of foundry iron are already obtaining advances of 
about £1 per ton on May quotations. Best material of 
all kinds is very scarce, and nothing like equal to the 
demand. Great interest centred to-day in the new con- 
ditions attaching to the bar iron trade. These are very 
important, and open up a new trade vista. A scheme has 
been formulated for mapping out the country into zones, 
within which agreed minimum prices shall apply. The 
Staffordshire prices for unmarked bars is to be £21 delivered 
in the home zone, an allowance of half-a-crown being made 
to customers who do their own carting or boating. This 
practically amounts to an official confirmation of the 
current market price, though some second-class bars are 
still quoted as high as £22 delivered to works. Marked 
bars, as the result of the quarterly meeting, remain 
unaltered at £23 per ton net at makers’ works, an advance 
of £3 per ton on the figure of the April quarterly meeting. 
Puddled iron remains at £16 5s. per ton, but makers are 
considering an early advance. A most striking difference 
between to-day’s meeting in Birmingham and the corre- 
sponding April gathering was presented in the circumstance 
that three months ago the market was operating under 
control conditions. ._To-day every man was free to sell at 
whatever price he liked, and consumers had some oppor- 
tunity, where they might, of ‘‘ driving a bargain” with 
sellers, a thing absolutely unknown three months ago. 


Manufactured Iron Trade. 


The comparison between present prices and those 
of the April quarterly meeting is interesting, showing as 
it does a t advance brought about, of course, by the 
withdrawal of the subsidies which existed during the latter 
part of the war. Staffordshire second-class bars, which 
three months ago were £17 15s. at makers’ works, have 
appreciated on the interval £3 to £4 per ton. Puddled 
bars have also increased £3 per ton, the April figure having 
been only £13 15s. It is a somewhat remarkable situation, 
and is evidence of the quietude of demand that galvanised 
and merchant sheet prices show no increase—-indeed, if 
anything, are rather easier than last April. In this 
connection it must, however, of Course, be remembered 
that the sheet makers were not assisted by the voting of 
subsidies while the war was on. The slight expansion 
in the sheet trade has not been sufficient to bring more 
mills into operation, and probably one-half of them in this 
district are idle, though in condition to resume as soon as 
business develops sufficiently. The current quotation is 
£27 to £28 for ordinary qualities of galvanised sheets. The 
home trade is fairly well maintained. A moderate trade 
only is passing in black sheets, mostly corrugated, at 
£21 10s. per ton. The difficulty of obtaining iron supplies, 





particularly bar iron, has been increased by the strike of 
ironworkers in South Wales. Earnest hopes are expressed 
by consumers that it will not be a prolonged dispute. 
The trouble in South Wales is the more regrettable since 
the Midland Wages Board has always succeeded in prevent- 
ing strikes by the ironworkers. 


Labour Handicaps Trade Prosperity 


There is much talk in employer circles this week 
that any expansion of trade prospects depends primarily 
upon the readiness of Labour to avail itself of the oppor- 
tunities of trade expansion which offer in almost every 
overseas market. A most half-hearted production by 
the workers has prevented in any sense due use being made 
of the time which has elapsed since hostilities closed. 
To waste any more time in wages’ struggles and unrest 
must be disastrous. Orders are to be had in abundance 
from all quarters overseas. It may be that current high 
prices discourage some buying, but that point notwith- 
standing, demand runs far ahead of supply. In almost 
all the Birmingham and Staffordshire industries a much 
greater output than is now being made could be disposed 
of would labour allow. Export merchants complain this 
week that their inquiries are repeatedly met with the 
reply from manufacturers that they are still so handi- 
capped by serious unreasonable labour demands and new 
restrictions that it is next to impossible to quote forward. 
Hence local trade seriously suffers, and the foreigner steps 
in and carries off the prizes. 


Active American Iron and Steel Competition 


Active American competition—a condition which 
has entirely developed since last April, and which has 
followed the removal of control—was prominently in 
evidence at this week’s quarterly meeting. Staffordshire 
ironmasters dare not ignore the American challenge nor 
advance prices independently of the new and dangerous 
situation which the international competition has created. 
American bar iron is now arriving in rather more sub- 
stantial quantities than recently, and is being stored in 
Birmingham merchants’ warehouses. One quotation 
received this week from an American shipper was £16 15s. 
at Liverpool or Manchester. Other prices range up to 
about £19 at ports. Some scepticism was expressed to-day 
as to the real origin of bar iron which is being offered at 
low rates ostensibly from Belgian mills at about £18 per 
ton delivered in this district. Should the place of manu- 
facture turn out to be Germany, as is rather suspected 
in some circles, the shipment is not likely to be made to 
Birmingham orders at any rate. A good deal of heavy 
steel strip is coming from America at prices from £2 to £3 
below those quoted at home, but for light strip, such as is 
used for gas tubes, the Americans do not seem able to 
compete. Mills devoted to the production of iron strip 
are not quite so busy, as the tube mills are running to a 
greater extent than formerly on steel, which is cheaper. 


Strong Raw Iron Market. 


THE raw iron market is very strong all rounds 
Foundry pig remains very scarce. Smelters say they can 
readily obtain the advanced prices lately announced for 
Derbyshire brands. There is not the same urgency for 
forge qualities, and the disparity between the ideas of 
producers and consumers is rather wide. The Derbyshire 
smelters, who have firmly insisted on the clause in their 
contracts requiring customers to pay for any rise in wages 
or materials, have now added a further clause. This pro- 
vides that in case of disagreement between buyer and 
seller as to the precise addition to the contract price the 
correct amount shall be arrived at by an independent 
examination by an accountant of the seller's books. 
Whiie coke is fairly plentiful, some furnaces have found it 
impossible, through a shortage of wagons, to maintain 
adequate fuel supplies. Principal pig iron quotations 
this week are :—-South Staffordshire forge, 150s. and 
upwards; foundry, 155s. to 165s.; Northamptonshire 
No. 4 forge, 145s.; No. 4 foundry, 148s.; No. 3 foundry, 
149s.; Derbyshire grey forge, 150s. to 155s.; foundry, 
160s. net at makers’ works. Compared with quarter day 
prices three months ago, existing values, following the 
removal of Government control, have, it should be 
recorded, advanced here no less than 60s. to 65s. per ton on 
Derbyshire forge sorts and 67s. 6d. on foundry sorts. 
Northampton qualities have advanced in equal proportion, 
and more or less the same conditions are reflected in 
current Staffordshire prices. 


Steel Trade Values. 


Native steel prices are rather easier in actual 
business this week, though nominally, at any rate, the 
advances for July and August delivery are supposed for 
the most part to have superseded the old rates. With 
regard to the recent addition of 15s. on small steel bars, 
it is qualified by a considerable amount of underselling. 
The basis 1s £22, with extras for smaller sizes, and, though 
a fortnight ago the advance just indicated was announced, 
it has not materialised in all cases. Similarly, billets are 
still being sold at 14s., despite the 10s. rise. As a matter 
of fact, there is plenty of steel about, and it may be taken 
for granted that the re-rollers of steel bars are pressing 
steel makers for more favourable -quotations for steei 
billets, in view of the keenness of American competition in 
finished material and the offers of supplies of billets from 
the same quarter. For certain classes of semi-finished 
material supplies are .still unsatisfactory, some sheet 
makers being unable to get the requisite steel bars. 
Nominal current prices may be named at :—Soft billets, 
£14 10s. to £15; carbon, £16; hoops, £23; angles, 
£17 5s.; tees, £18 5s.; joists, £17; ship, bridge, and tank 
plates, £17 15s.; and boiler plates, £21 net delivered. 


Coal Trade. 


Colliery owners are almost in despair at the 
prospective further decrease of output, as the result of 
the reduction of hours expected to take place on the 
15th inst. 


Black Country Canal Transport. 


The reply of the railway companies to the 
Coventry Chamber of Commerce, which had recently 





desired improved traffic facilities to London, 
has created much disappointment. Meanwhile it is 
noted that the official reply lays stress on the increase of 
eanal charges as one cause of the railway congestion. It 
is an undeniable fact that the general volume of water- 
borne traffic has greatly shrunk to-day from what it was 
before the war. Over half the traffic on the Birmingham 
Canal consists of coal and slack, much of it coming.from 
the celebrated Cannock Chase house coal collieries. The 
railway rate into Birmi plus wagon hire, might work 
out at about 2s. 3d. per ton, To send a boat empty to 
the colliery and bring it back full means an addition to the 
pithead cost of the coal of about 6s. A big part of the 
tonnage is discharged at works on the canal banks. Iron- 
masters who have these facilities can set against the 
increased cost the considerable amount saved in cartage. 
But where there is no such countervailing advantage the 
disparity in the cost is keenly felt. The drought of the 
early summer, combjned with the interruption of the 
South Staffordshire mines drainage scheme, has created 
a very anxious situation for the canal authorities. They 
depend largely for their supply of water on the operation 
of the Commissioners’ pumps in the inundated coal mines. 
These have been inactive to a great extent, and to avert 
serious consequences to the canal navigation it has been 
decided by the canal company to erect a big pump at 
Bradley, near Bilston, to accentuate on its own account 
the available water supply. ‘ 


Exeess Profits Duty. 


A Government concession which is of much 
importance for many of the Birmingham metal-working 
industries is that concerning the valuation of what are 
called ‘base stocks’’ for excess profits duty. The 
Government has given its consent to the practice of leading 
metal rollers to value base stocks in their balance-sheets 
at a low flat rate, while all stocks in excess of the minimum 
quantity regularly required are put in at cost or the market 
price. But it is being pointed out locally that the principle 
and the application of the principle are two very different 
things. The establishment of a trade practice is often a 
very nice problem. Beyond this there are many fine 
points as to the character of the stocks to which the 
principle should be applied. Uniform treatment ofall 
members of an industry is an ideal very hard of attainnient. 
There is really no finality to an exercise of that sort. 
Fortunately for ironmasters, the excess profits duty cannot 
last for ever. It is assumed that the reduction of the 
duty to 40 per cent. will apply to the current year, January 
to December, or in proportion as the annual accounts of 
firms liable fall within that period. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


So far as iron and steel are concerned the markets 
remain fairly steady, but with ne indication of any serious 
change in the prices. There seems to be a very general 
belief that if any alteration comes it will be forced in the 
direction of higher prices by the rising costs of production, 
so that there is supposed to be no probability of any relief 
to the consumer. What makes the onlooker doubtful 
as to the validity of this way of looking at things is that in 
the past prices have often tallen long before it was possible 
to reduce the cost of production, and to an extent which 
was never justified by any possible reduction of such costs. 
The older members of the trade, for instance, can remember 
when Cleveland pig iron—which is now at 160s. per ton— 
had to be sold at less than 30s. per ton, and no one believed 
that it could ever have been produced at a profit then. 
Nevertheless, the price remained between 30s. and 35s. 
for a long time. The causes which bring about collapses 
in market prices are not nearly so easy to understand as 
many people imagine. 


Metals 


The upward movement in copper continued after 
my last report was written, and there has been quite a large 
amount of speculative buying. As much as 650 tons of 
standard copper has changed hands in a single morning. 
How far the business was speculative and how far it was 
on account of consumers is doubtful. but it seems probable 
that there is now a good deal of metal in the hands of those 
who will eventually desire to liquidate their profits. It 
is not easy to say whether the prices now reached are the 
top prices for the present movement, although one meets 
a good many people who think that the rise has gone far 
enough. At the same time £95 for standard and £100 for 
refined ingots are not high rates when the present value of 
money is taken into consideration, and the excess above 
@ normal pre-war value for copper is a mere trifle compared 
with the excesses in tin and spelter and iron. In spite of 
slight reductions the Government stock of copper is still 
very large, and the total stocks in the world are amply 
sufficient to provide for quite a large demand. The pre- 
sent movement is no doubt connected with the belief that 
so soon as the Peace Treaty is ratified Germany and Austria 
will be in the market for large quantities, and the recent 
indications to the effect that America is preparing to finance 
the rehabilitation of trade in the Central Empires give 
some support to the theory that these countries will be 
able, as well as willing, to buy copper. The American 
production of copper is stil] being reduced, but American 
prices are not yet high enough to allow of the European 
Governments getting rid quickly of their stocks. The 
price for strong copper sheets was put up last week to 
£124, and that was before the highest prices for standard 
and refined ingots were reached. It seems possible that 
both sheets and tubes may be further advanced in spite of 
the fact that they have always been proportionately too 
high. The market for tin has not yet shown any decided 
movement, for fluctuations of £2 or £3 per ton in this metal 
are almost ignoréd at the present range of prices. For- 
ward metal remains cheaper than spot, and it is reported 
that the actual demand from the consuming interests is 
not particularly active. Last month the shipments from 
the East were fairly good, but it is noticeable that only a 
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very small quantity was shipped to America. Japan, on 
the other hand, is believed to have bought a fair quantity. 
As regards spelter there appears to be a general increase 
so far as interest in the market is concerned. The upward 
movement is attracting attention, and it seéms likely to 
go further. Japan has taken a considerable quantity 
and is now in the market for more, and it is believed that 
the galvanised sheet trade is at last improving, although 
some time must elapse before that trade in Great Britain 
can recover its old position. The Government price for 
good ordinary brands was raised to £41, and it was difficult 
to find any spelter on the market at less than £41. The 
demand for lead keeps steady in spite of the enormous 
stocks, and the very fair quantities which continue to 
arrive. The market price has been slightly better, but 
this improvement may perhaps be attributed more to the 
advances in copper and spelter than to any fear that lead 
will become much dearer. 


Pig Iron. 


The demand for foundry iron continues here and 
is not checked by the tendency to ask for higher prices. 
Almost, if not quite, all those sellers on the Manchester 
Exchange who were accepting orders at £8 5s. delivered 
have now disappeared, and probably it would be difticult 
to find any Midland foundry iron at less than £8 10s. 
delivered. As our readers know, the merchant price for 
Cleveland has been at least £8 12s. 6d. delivered for several 
weeks and most merchants here now ask £8 15s., although 
nominally the price of Cleveland on trucks, plus the carriage 
to Manchester, is under £8 9s. Now and then a few trucks 
of Lincolnshire foundry iron have been offered here, but 
recently the prices asked have been £8 15s. and oven 
£8 17s. 6d. delivered. This is, of course, because there is 
so little, and not because the iron—used as foundry iron— 
is better than Derbyshire. Of course, the Lincolnshire 
furnaces can earn lerger profits by keeping to basic iron 
so long as they can get £9 per ton for it. The demand for 
steel seems to be equal to the capacity of the works, and 
while it lasts steel making irons will probably keep up. 
Hematite on the East Coast is now £10 per ton, equal, say, 
to £10 10s. delivered here. Derbyshire foundry iron is 
quoted from £8 10s. to £8 12s. 6d. in Manchester. 


Scrap. 


Business in heavy wrought scrap iron is still in 
abeyance, and one does not hear that consumers are raising 
their limit of £8 10s. delivered, or that dealers are willing 
to reduce their price to £10. In all probability dealers 
can hold what they have in wrought scrap, but the position 
is different in cast scrap and steel scrap. The Government 
has been and is still offering large quantities, and dealers 
have often to accept offers in order to clear off accumula- 
tions. Hence one hears of heavy melting steel scrap being 
sold at £7 5s. and even at £7 per ton, while basic pig iron 
stands at £4 ancl cast machinery scrap at t7 5:., while 
good pig iron costs £8 12s. fd. It is reported, however, 
that ironfounders are now using larger quantities of cast 
scrap, and it is only natural that they should do so when 
the material can be bought at a relatively low price. 
The question is whether the increase in the consumption 
of cast scrap will be great enough to clear the market of 
the very large accumulations of this material before we 
have the collapse which must eventually come in pig iron 
prices. 


Barrow-tn-Furness, Thursday. 
Hematites. 


In North Lancashire there is a very busy state of 
affairs in the hematite pig iron trade and a good volume of 
iron is being produced. In West Cumberland things have 
been a little unsettled, but there is reason to believe that 
very shortly an improvement will be noted and that there 
will be a fuller production of metal. The demand is brisk 
all round, but trade is still confined to home users, there 
being no iron export. trade at present. Orders are well 
held and the whole of the metal produced is going into 
prompt use, local steel makers being pressing in their 
demands. Special iron is being made in good tonnages. 
Prices are again higher and parcels of mixed numbers of 
Bessemer iron are at £10 0s. 6d. per ton, with special 
brands at £11 0s. 6d. per ton, both f.o.t. 


Iran Ore. 


The demand for iron ore is brisk all round. In 
some parts of the district much fuller deliveries are wanted, 
not only to keep existing plant in motién, but to enable 
smelters to increase their output of iron. At the mines 
there is activity and more men are expected to be employed 
in the immediate future. Native sorts of ore are at 45s. 
to 50s. per ton net at mines. Spanish ores are in steady 
demand at 46s. per ton c.i.f. 


Steel. 

There are no new features to report this week in 
the steel trade. There is steady activity at both steel 
producing centres, Barrow and Workington. The chief 
attention continues to be given to the rolling of rails. 
Heavy sections are at £16 to £16 10s. per ton, with light 
rails at £17 15s. to £20 10s. per ton. Billets are quiet at 
£15 per ton. There is no activity in ship or boiler 
plates, the former being at £17 15s. per ton and the latter 
at £21 perton. The foundries are well employed and there 
is a fair amount of movement in some of the smaller 
branches, 


Fuel. 

The demand for coal is brisk and steam sorts are at 
34s. 6d. per ton, with house coal at 36s. to 42s. 4d. per ton 
delivered. Coke is in strong request, with East Coast 
qualities quoted at 45s. to 47s. 9d. per ton, and Lancashire 
cokes at 44s. per ton delivered. 


Shi, building and Engineering. 


On Monday H.M.S. Calcutta, a light cruiser, 
was handed over by Vickers Limited to the British Navy. 
She makes the sixty-seventh war vessel built for the Royal 
Navy since the outbreak of war.. The types include 


Dreadnoughts, monitors, cruisers, and submarines, and 


in the statement that, so far as the Siemens open-hearth 
furnaces were concerned, probably 40 per cent. of such 
furnaces were at the moment out of commission, and that 
the sheet mill trade was very much depressed. Why this idle- 
ness of existing open-hearth furnaces and the suspension of 
the building of new ones ? 
wanted ? 
only terms could be arranged every furnace in this and 
all other steel districts would be running at the utmost 


have Vickers’ design of heavy oil engine. During the war 
close upon sixteen million shells were produced at the 
Naval Construction Works at Barrow, besides nearly 
seventeen thousand field guns and carriages, apart from 
anything produced at Vickers’ other establishments. 





SHEFFIELD. 
(From our own Correspondent.) 


The Colliery Outlook. 


THE South Yorkshire and the Derbyshire districts 
adjacent to Shetfield are numbered amongst those mos 
concerned about the Sankey Report proposals. Indeed, 
the Doncaster area of the South Yorkshire coalfields was 
probably more promising in the matter of development 
than most of the colliery interests of the country. But 
now, of course, all such thoughts have been temporarily 
abandoned, and colliery development has experienced a 
serious set-back. One can understand the suggestion of 
a leading steel director here, Mr. A. J. Hobson, in his 
evidence before the Commission, viz., the nationalisation 
of royalties and wayleaves ; but why industrialists who 
have put capital and hrains into the winning of coal 
should be made the victims of a Bolshevik craze for 
nationalisation is past understanding. Recently, I have 
had an opportunity of chatting with men who have had 
the closest possible relations with the Coal Commission, 
and they have made no concealment of their belief that 
Mr. Justice Sankey, however good his intentions, has been 
overawed entirely by the Smillie group Lord Aberconway, 
the chairman of John Brown and Co., Limited, which has 
large colliery interests, speaks of the Commission as being 
“* grotesque in its proceedings, grotesque in its personnel, 
and certainly grotesque in its report ’’—and the last- 
named, he adds, was to a large extent decided before the 
Commission heard any individual at all. Very strong 
views are being expressed on the subject in this part of 
the country, and even amongst the miners themselves, 
who, it is to be supposed, would stand to be the principal 
beneficiaries, there is no enthusiasm for the scheme, 
which some of their leaders are trying, by menace, to force 
upon the country. It is not believed here that Mr. Smillie 
and his friends actually have the support behind them 
that they boast of, and I have heard the opinion expressed 
that if employers addressed their workpeople in the 
manner adopted by some of the miners’ leaders toward 
deputations from various parts of the country—they 
have no wish to do so, of course—-there would always be 
trouble between capital and labour. 


Exceedingly Distu-bing 


But the trouble does not end with the mines. 
It only begins there. Many of the large steel companies 
have their own collieries and their own iron ore fields, 
which presumably would be included in any nationalisa- 
tion of mines that might possibly result from the present 
agitation. Will they have the free right to their own 
sources of raw material confiscated ? It is not believed 
here that Parliament will sanction such a revolutionary 
scheme as the nationalisation of collieries ; but the pros- 
pect of a six-hour day on the eight-hour wages rate is 
regarded with grave anxiety by the steel trade, in view of 
the fact that the reduction in hours and increase in wages 
will mean 6s. a ton advance on coal. If the steel industry is 
finding it a difficult matter to compete even now with the 
foreign steel trade, what is to happen when the present 
high prices of the material are further advanced ? The 
outlook is exceedingly disturbing, and the only possible 
hope seems to !ie in a return of the rank and file of the 
miners to a sane point of view. To a very large extent, 
the blame for the prevailing conditions rests with the 
labour policy of the Government during the war. What 
was then sown is now being reaped, and a pretty pass it 
is bringing the steel industry to. 1 am simply expressing the 
views strongly held by leading employers here. who see 
that instead of reconstruction of trade we are heading 
for its destruction. Unless reasonable spirits in labour 
circles will take a broader view and refuse to sanction the 
revolutionary plottings of some of their leaders, our 
opportunities of industrial development will be entirely 
lost. An open quarrel at this juncture between capital 
and labour would be the death-knell of the hopes of trade 
expansion. What is required is a great joint effort to 
restore and enlarge the industrial position of the country, 
and when that has been done will be the time to talk of 
reducing working hours below forty-seven a week. I 
have devoted a little space to this matter because it is 
the ali-absorbing thought of the moment. Those who 
very naturally feel that the dangerous and arduous work 
of the mines should be restricted to as few hours per shift 
as possible must remember that neither seven hours nor 
even six represent the length of shift in the mind of Mr. 
Smillie and his friends, who make no secret of the fact 
that their goal is a four-hour day, the absurdity of which 
may best be gauged by imagining it applied to all other 
sections of industry. We should not then be a “ nation 
of shopkeepers,”’ but a country of paupers. 


Tribute to Employers’ Courtesy. 


Listen to this. At the half-yearly conference of 
the No. 2 Division of the Iron and Steel Trades Con- 
federation held here on Saturday last and attended by 
delegates from the Midlands génerally, the chairman 
admitted that the trade was entering a critical period, 
and the Divisional Officer said he believed he was correct 


Is it because steel is not 


No; the world is clamouring for it, and if 


capacity, and every electric and crucible furnace would 
be employed full time instead of only half the week. 
The reason terms cannot be arranged is that the demands 
of labour, from the coal mines onward, are “absolutely 


small slacks, 13s. to 14s. 


price of the British material to a point far above that of 
our foreign competitors. And another admission made 
at the conference is worth commenting upon. In spite 
of all the humbug and worry caused to employers by 
tpi conditions, the Divisional Officer observed that 
e would like to say that in the conferences they had had 
to bring about the eight-hour day agreement, the Sheffield 
employers had treated the delegates and himself with the 
utmost courtesy. I wonder if some of the miners’ dele- 
gates could truthfully say that of their own officials ? 


What the Japanese Want to Learn. 


But at the conference there were one or two 
other points of rather wider interest. Mr. John Hodge 
had come specially from London with an urgent message 
to the effect that steps should be taken to bring about a 
close approximation of standards of wages, hours of 
labour, and other conditions of employment within the 
Empire. Capitalists of this country, he said, were trans- 
ferring their works to other countries—no wonder !— 
and in some instances were anxious to start steel works in 
India. There were also proposals for exploiting the iron 
ore mines of South Africa. He maintained that within 
the Empire there ought to be the same wages and con- 
ditions, so that capital in this country would have no 
need to go from England to exploit cheap labour. 1 may 
be wrong, but that seems to me precisely what our foreign 
competitors would most wish to be done. Handicap the 
whole Empire in the race for new markets! Mr. Hodge 
was troubled at the fact that Japan is anxious to he 
taught ‘‘ puddling.’* A deputation, he said, went to a firm 
in the Sheffield district for the purpore of getting Japanese 
into the works to learn the trade. The firm wondered if 
the Iron and Steel Trades Confederation would object 
to such an arrangement, and, as it did, the plan apparently 
fell through. Mr. Hodge could not see the wisdom of 
teaching Japanese workmen here so that they could convey 
the knowledge to their own country in the interests of 
foreign goods produced by cheap labour. But you might 
as well try to sweep the tide back with a broom. The 
little Japanese are everywhere. At any open demon- 
stration of a new furnace or engine or machinery they are 
there, ready to be the first purchasers, obviously in order 
that the novelty may be sent home for copying and 
reproduction. Not long ago I was present at an electric 
furnace demonstration, and an excellent light was thrown 
upon the proceedings by an electric Jamp with a switch 
arrangement. It looked precisely like one of the pre-war 
German patterns, but a man at my side declared it was 
Japanese, though very difficult to distinguish from the 
German article. ‘‘ They copy anything and everything,” 
my friend added, and as if to emphasise the truth of his 
sentiment, there in the front row of the crowd, with a 
face which it was absolutely impossible to read, but with 
a pair of eyes that were missing nothing, was a gentleman 
from Japan. They may not learn iron puddling in Sheffield, 
since Mr. Hodge has such a strong objection to such a 
course, but they will learn it. 


General Cor d:tions. 


Regarding the general trade situation here, it 
seems rather too early yet to judge of the efiect of the 
signing of Peace. What is expected—hoped for—is a 
more settled feeling, enabling trade to develop upon 
something like normal lines ; but in view of the uncertain 
temper of labour and other things, it does not do to be too 
sanguine. It will not be until after the official Peace Day 
has been kept that industrial matters will become more 
stabilised. A good deal of business is being done on the 
whole, ironworks and engineering works particularly 
being active. Conditions at the rolling mills have greatly 
improved. Overseas trade appears to be picking up, 
but only “gradually, and large contracts are not the rule. 
Railway steel is comparatively quiet, though fairly good 
overseas business of this character is being booked. Trade 
with certain parts of Russia is reviving, France and 
Scandinavia are moderately good buyers, and Finland 
and Poland are placing orders here, the last-named chiefly 
for files. The Italian inquiry is only poor. A firm making 
refrigerating plant has transferred its works from Shef- 
field across the Rotherham border to a much large site. 
Sheffield was specially interested in the R 34, as it was 
in the machine flown across the Atlantic by Sir John 
Alcock, for both contained Sheffield steel. In the case 
of the latter, Vickers, beside being the builders of the 
machine, supplied the forgings from which the crank 
shafts, propeller shafts and propeller hubs of the ‘* Eagle ”’ 
engines were machined, and another Sheffield firm— 
Brown, Bayleys—supplied the steel from which some of 
the valves were made. The cutlery trade keeps exceedingly 
busy, many oversea inquiries having to be ignored. 


Iron, Steel, and Coal. 


The week has not, so far, produced any great 
changes in the prices of iron and steel, though the tendency 
of both markets is still in an upward direction, and fresh 
quotations in bar iron and hematite pig are << p00 fom 
Should they come to hand in time, they will be found under 
‘“* Latest News.’’ Otherwise, quotations remain sub- 
stantially as given a week ago, though they are inclined 
to be irregular. Billet makers are not well employed, 
but pig iron supplies generally are below demand. There 
is plenty of scrap material if holders could obtain the 
prices they require. The fuel market is stiffening, and 
inland works are not finding it so easy to put stocks in 
reserve. Gasworks have about a month’s winter supply 
on the ground, and railways are fairly well off in that 
respect. Slacks are under selling pressure, and export 
business at. the Humber ports is considerably brisker. So 
far, values are Rerecesteal. pp though an advance is expected 
very shortly. Best South Yorkshire steam hards are 23s. 
to 23s. 6d.; best Derbyshire, 22s. 6d. to 23s.; seconds 
and cobbles, 21s. 6d. to 22s.; nuts, 21s. to 22s.; best 
hard slacks, 18s. 3d. to 18s. 9d.; seconds, 17s. 9d. to 18s. 3d.; 
soft nutty, 17s. 6d. to 18s.; peas, 16s. to 16s. 6d.; and 
In house sorts branch is still 
quoted 27s. to 27s. 6d., and best Silkstone 2%s. 6d. to 
24s. 6d., all per ton at pit. 














it is worthy of note that the whole of the submarines built 





crippling the steel industry by running up_ the, market 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE strength of the Cleveland pig iron market 
is well maintained, and the whole of the output is readily 
taken up. New business, however, is relatively quiet, 
not because of any substantial slackening in the demand, 
but rather owing to an all-round shortage of supplies. 
Only forge mottled and white iron is freely offered for 
either prompt or forward delivery, the production of these 
inferior qualities, owing to the unsatisfactory working of 
the furnaces, being in excess of the demand. For foundry 
iron the home demand is perhaps scarcely so urgent, and 
the recent embargo on exports having enabled consumers 
to replenish their stocks, and the holiday season is, more- 
over, at hand, when there will be a good deal of broken 
time at the foundries and reduced output. Thus the 
stringency is not quite so acute, but nevertheless all the 
foundry iron available is readily taken up either for the 
home trade or for export. More iron for export would be 
welcomed. It is highly desirable that this trade should 
not be starved. The authorities no doubt are fully alive 
to the necessity of a prompt restoration of our, export 
trade as a means of strengthening British credit and 
improving the international exchange, but the great 
searcity of foundry iron in the home market had necessi- 
tated a temporary ban on exports. There has now been a 
modification in that attitude and limited quantities are 
being licensed for export. Deliveries by rail to home con- 
sumers are also reported to be on a better scale, and from 
some of the works this week big quantities have been got 
away. Prices of Cleveland iron are entirely unchanged, 
No. 1 being quoted 164s. for home consumption ; No. 3 
Cleveland and No. 4 foundry, 160s. ; and No. 4 forge, 158s. 
per ton; whilst for export No. 1 is 169s.; No. 3 and No. 4 
foundry, 165s.; and No. 4 forge, 163s. 


Hematite Pig Iron. 


Consumers of East Coast hematite have raised 
no difficulty about the 10s. per ton advance in price, and 
the demand shows no perceptible slackening. But makers 
are already fairly well sold, and in view of the uncertainties 
of the position and a possible further rise in the cost of 
production are in no hurry to commit themselves very far 
ahead. Still sales have been put through for home deli- 
veries at the enhanced price and some of the iron unsuit- 
able for home purposes, and which is stocked at makers’ 
yards, is reported to have been sold abroad and arrange- 
ments made for shipment. Mixed numbers are quoted 
at 200s. for home use and 205s. for export. 


Iron-making Materials. 


In the foreign ore trade the position has improved 
considerably. There are now, happily, a good many more 
steamers available, and works which were urgently in need 
of supplies have been able to cover their requirements. 
That having been accomplished, the tendency now appears 
to be to hold off the market until freights are on amore 
moderate basis. There igs still room for a big drop before the 
levels are reached which prevailed a couple of months ago. 
The latest fixture reported from Bilbao is 27s. 6d., on which 
basis best Rubio ore will cost about 56s. 6d. per ton, 
ex ship Tees. The coke trade shows no change. There 
is a strong demand, but sales are subject to revision of 
price should the price of fuel be advanced. Meanwhile 
average blast-furnace coke is quoted 39s, per ton at the 
ovens and qualities low in phosphorus 41s. 6d. 


Manufactured Iron and Steel. 


Increasing alarm is evinced at the growing 
strength of American competition in the finished iron and 
steel trades, and with costs of production here still moving 
upwards the outlook is certainly disturbing. There is 
by no means a heavy demand at present, but one conse- 
quence of receht stoppages is that makers are more or less 
heavily in arrears with deliveries, and this no doubt tends 
to restrict new business. Producers in the ‘leesside area 
appear to be overcoming the difficulties created by the 
engineers’ strike, and the rolling. mills at Cargo Fleet, 
which have really worked intermittently ever since the 
Armistice, are again in operation. Apparently a few of 
the strikers have seceded, but the majority still remain 
obdurate and there seems no immediate prospect of a 
settlement. Quotations are firm at the following figures : 
—Steel angles, £17 5s.; steel joists, £17, delivered in 4-ton 
lots net cash ; steel ship, bridge and tank plates, £17 15s.; 
steel rounds and squares, under 3in. down to l4in., £19 15s. 
net cash, delivered in 4-ton lots; heavy steel rails, 60 Ib. 
and upwards, £16 net on trucks; common iron bars, 
£20 10s.; marked bars, £23; gas strip iron, £21 15s.; 
steel hoops, £23 5s.; galvanised sheets, £22. In the export 
trade prices vary, but are generally somewhat above the 
minimum figure quoted for home sales. 


The Coal Trade. 


The position in the northern coal trade has not 
changed to any appreciable extent. There is perhaps a 
little easier tone owing to the fact that contractors are not 
able to get sufficient tonnage to fulfil their commitments. 
Consequently more prompt cargoes are being offered on the 
open market, and while late prices are asked for any grade 
spot buyers with tonnage and licences could no doubt 
secure discounts. The forward position is strong with most 
of the collieries well booked up to the end of this month 
and weil into August, but for further ahead there is little 
chance of contracts being fixed up except in special cases. 
The demands are fully equal to any possible output. 
There is an extensive and varied inquiry from France, 
Italy, Spain, Norway, Sweden, and Denmark, and tho 
tendency is to even higher prices than the records aready 
reached. For shipment best Northumberland steams are 
90s. for neutrals and 70s. for Allies ; seconds, 80s. to 85s. 
for neutrals and about 50s. for Allies. The position in 
the gas coal trade is one of extreme difficulty, as in conse- 
quence of the need for the protection of the home gasworks’ 
requirements the Coal Mines Department is issuing licences 
for export very sparingly. For the neutral trade Wear 





specials are quoted at 75s., bests at 72s. 6d., and seconds 
67s. 6d. to 70s. To the Aliies the prices range from 55s. 
to 60s. The coking coal trade is irregular. Prompt 
supplies are barely steady for neutral sale and easy for 
British and French requirements. ‘The bunker coal trade, 
through the scarcity of vessels, is dull, and for British craft 
good qualities are obtainable at 80s., but for neutral 
vessels from 65s. to 70s, is asked. The coke position for 
export is a little firmer, although there are signs that the 
demand will not be so strong from Scandinavia owing to 
the reports of competition from German coke in these 
countries. The demand for gas coke is very much stronger, 
and prices have considerably advanced during the last 
week or so. Best beehive qualities are 70s. for neutrals 
and 65s. for Allies ; patent oven, 60s. for Allies and 65s. 
for neutrals ; gas coke, 65s. to 70s. f.0.b. 


New Shipyard on ths Tyne. 


Another new shipyard is to be laid down at 
Hebburn-on-Tyne. The new yard is on the west side 
of Hawthorn, Leslie and Co.’s shipyard and dry docks. 
The site covers about 18 acres, and it is at present occupied 
by a small slipway and boat repairing yard, a cement works 
and a football field. The river frontage is 1600ft. and the 
extreme depth 980ft. It will be possible to lay down ten 
berths, and it is understood that a start will be made with 
the construction of three vessels, each of 2000 tons. A dry 
dock is also in contemplation. A company of Tyneside 
business men is being formed to carry on the undertaking. 


Blast-furnacemen’s Wages Advanced. 


_ Another substantial advance has been conceded 
to blast-furnacemen on the~ North-East Coast. -‘The 
ascertainment issued this week by the lronmasters’ Asso- 
ciation certifies that the average net selling price of No. 3 
Cleveland pig-iron—including subsidy and adiustment of 
subsidy for the previous quarter—tor the quarter ended 
June was 141s. 11.74d. per ton. Under the sliding scale 
arrangement there will be an advance in blast-furnacemen’s 
wages of 22,25 per cent., which raises the wages to 137 25 
per cent. above the standard. 


Important Ironworks Deal. 


The controlling interest in the Teesside under- 
takings of William Whitwell and Co., Limited, Thornaby 
Ironworks, has passed into the hands of the Amalgamated 
Industries, Limited This purchase is a link of a scheme 
by which the Amalgamated Industries, Limited, have 
recently acquired controlling interests in other firms in 
different parts of the country. The change of control at 
Whitwell’s will not affect the present management, of which 
Alderman W. F. Whitwell, Mayor of Thornaby, and his 
brother, Mr. J. F. Whitwell, are the principals. The 
Thornaby Ironworks were recently extended by the 
installation of a new battery of seventy-five coke ovens, 
and the production of finished bar iron has advanced to 
such an extent that the firm now occupies a leading position 
on the North-East Coast for output. 


Consett Steel Workers’ Wages. 


As the result of the ascertainment of the average 
net selling prices of steel plates at Consett for the past 
quarter the wages to be paid to the steel milimen during 
July, August, and September will be 100 per cent. above 
the s andard, or, in other words, 12} per cent. above 
the wages prevailing during the preceding two months. 
The wages at Consett stood at 12} per cent. above the 
standard when the war broke out, and since then they have 
been increased—with special bonus—87} per cent. The 
previous highest point wages attained at Consett was 
27} per cent. above the standard in the good times ending 
December, 1900. 


Engineers’ Strike Deadlock. 


A deadlock still continues in the dispute between 
the Teesside engineers employed in the iron and steel 
works and the employers on the question of a forty-four- 
hour week. The efforts of the Ministry of Labour to 
induce the men to meet the employers in conference have 
proved unsuccessful. By a large majority the men have 
decided not to resume work until all matters in dispute are 
settled. Un the other hand, the employers stipulate that 
the men should resume work pending the settlement of the 
points in dispute. 








SCOTLAND. 
(From our own Correspondent.) 


Trade Outloek. 


Ir cannot be said that under present conditions 
the outlook for trade has become more encouraging. Iron 
and steel works are busy enough, but the larger proportion 
of the work on hand is for home consumption, and consists 
to a large extent of orders held up during the war. Con- 
sequently the present activity gives the impression of a 
false prosperity. In the meantime makers are paying 
little attention to overseas markets, and, in fact, have 
little opportunity of doing so, as everything produced 
is almost entirely absorbed locally. As a result, manufac- 
turers have had little chance of testing the effect of the 
prevailing high prices in a competitive market, and 
without such a demonstration there seems to be little 
hope of an alteration in values. Home users are prac- 
tically forced to pay the prices asked, and so long as this 
source of business is productive it appears unlikely that 
prices will recede. Certainly freights on inward ore are 
driving up the price of hematite pig iron, and thereby 
contributing largely to the appreciation of steel prices, 
but wages costs have also their significance in this respect. 
Looking ahead, it seems inevitable that when the present 
burst of home business passes off that makers will have 
cause to regret the loss of a large proportion of the export 
turnover, which in former days was a very prominent 
feature. With output and costs on the present lines it is 
next to hopeless to expect much in the way of overseas 
business to come the way of British manufacturers. Even 
home works are now looking towards other markets for 





increasing supplies of semi-finished materials which could 
easily be supplied by home works if conditions underwent 
a much-needed alteration. Other countries are not stand- 
ing idle. 


Higher Values. 


Boiler plates are now. on the high minimum level 
of £21 per ton, and the future is bound to be uncertain 
with material so dear. Ship plates are £18 5s., angles 
£17 5s., and small flats, rounds and squares are £20 5s. 
perton. Steel sheets jin. thick are quoted £20 for export. 
Increasing quantities of American billets are now being 
received into this country. 


Pig Iron. 


Conditions in the Scotch pig iron trade continue 
very firm. Makers have no difficulty in disposing of their 
output with home demands so heavy. The cost of No. 1 
foundry is now in the region of £10 per ton compared with 
& pre-war price of between 75s. and 80s. per ton. Steamers 
are being delayed, and others are taking small cargoes, 
and altogether the export trade is exceedingly restricted. 


Finished Iron and Steel. 


The steel works continue to do a big turnover in 
ship plates, the call for which is incessant. The inquiry 
for sheets, too, is broadening out, and makers seem more 
inclined to accommodate customers. Business in sectional 
material is rather scarce. Galvanised sheets are doing a 
little more business, but there is still plenty of room for 
improvement in this department. Makers of light cast- 
ings are busy, and tube makers have plenty of business on 
hand. In spite of the influx of foreign goods, nail makers 
manage to hold their own. Structural engineers also are 
busy. In the malleable bar iron trade makers have a 
large number of home orders on hand. The output is not 
expanding under the new working conditions, and makers 
are being compelled to reject orders owing to their inability 
to name early delivery. Many re-rollers are receiving 
larger supplies of American billets at a cost round about 
£12 per ton at works. Export tonnage is now more 
plentiful, but cargoes for the most part are small. 


Coal. 
There has been no change of importance in the 
Scotch coal trade. Shipping, however, shows a little 
increase. Good cargoes are still going to Irish markets, 
and better supplies to Allied and neutral countries. Most 
qualities of coal are being cleared, but drosses are difficult 
to get rid of. Fifeshire and Lothian collieries are dis- 
posing of good quantities of steams for shipment, and 
anything left over from local requirements is disposed of 
thus. The aggregate shipments from Scottish ports during 
the past week amounted to 211,986 tons, compared with 
177,706 tons in the preceding week and 171,154 tons in the 
same week last year. Ell coal, f.o.b. at Glasgow, 33s. 6d. 
to 35s.; splint, 35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; first-class 
screened navigations, at Methil or Burntisland, 36s. to 
38s.; first-class steams, 35s.; third-class steams, 31s.; best 
steams, at Leith, 33s. 6d.; secondary qualities, 32s. 6d. 

per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correapondent.) 


Miners’ Hours. 


SoutH Wales coalowners and miners’ leaders 
have been engaged during the past week upon the dis- 
cussion of the shorter hours which are to come into opera- 
tion on the 16th, and, judging from the progress made, the 
date fixed wili arrive before complete agreement is reached. 
The Council of the South Wales Miners’ Federation con- 
sidered the matter as it affects the different shifts, and 
made recommendations which came before a conference of 
coalfield delegates, which came to a decision not on all fours 
with the proposals of the Executive, and on Tuesday the 
conference proposals were submitted to the Conciliation 
Joint Board. With regard to the morning shift, the work- 
men’s representatives put forward the following hours :— 
Monday to Friday, 7 a.m. till 2 p.m.; Saturday, 7 a.m. 
till 2 p.m. or 6 a.m. till 1 p.m. The owners accepted 
this in principle, but stated that it must be optional to 
any colliery company to arrange with its own workmen, 
if it desires, that the hours on Friday shall be from 7 till 3, 
and consequently on Saturday from 7 till 1. As regards 
the afternoon shift, no arrangement was made fixing 
the hours for commencing and finishing this shift, as the 
workmen’s representatives have to submit the matter to a 
further delegate conference. They have stated that in the 
meantime the hours shall be settled locally between the 
colliery companies and the miners’ agents. The matter 
will be discussed by the Joint Board after the delegates’ 
conference, and a similar arrangement applies as regards 
the hours for the night shift. With regard to the surface- 
men, the owners’ representatives proposed that their 
hours shall be Monday to Friday 6.30 a.m. to 1.20 p.m., 
inclusive of 20 minutes meal times, this being in accord- 
ance with the recommendations of the Sankey Report 
adopted by the Government. The men’s leaders inti- 
mated that the delegates’ conference decided it would 
not agree to the proposal that the surfacemen’s hours 
are to be 46}, and they claimed that these men should be 
put in the same relative position as regards hours as under- 
ground men. The owners, however, refused to entertain 
any working time less than 46} hours, exclusive of meal 
times. As regards continuous shift men, the owners 
intimated that the hours of men whose working week is 
one of seven shifts will be dealt with and settled nationally. 


Piece-workers’ Rates. 


One of the knotty problems relates to the ques- 
tion of the addition to be made to piece-workers’ rates in 
consequence of the prospective reduced hours. The 
miners’ representatives reported that the Miners’ Federa- 
tion of Great Britain had met the Government on the 
subject of the Controller’s instructions that only 10 per 
cent. is to be added to the piece-workers’ rates. The 








46 





THE ENGINEER 


Joxy 11, 1919 





= 


— 





workmen’s representatives pointed out that they under- 
stood a communication would be addressed to the colliery 
owners informing them that they might enter into negotia- 
tions on the subject, but the owners’ representatives stated 
that they had received no instructions from the Controller 
beyond those which stated that piece-workers” rates are 
to be increased by not niore than 10 per cent., and therefore 
they could not enter into any negotiations for any other 
amount. There for the moment the matter ends, but 
the demand of the men is for a 15 per cent. advance. 


Tin-plate Unrest. 


The conditions prevailing in the tin-plate in- 
dustry leave much to be desired, particularly as regards 
the labour aspect, which at one time was so favourable. 
Conciliation was a success, but during the past few months 
there has been evidence of serious trouble brewing. The 
recent decisions of the Joint Industrial Council have been 
received with considerable dissatisfaction, and reports of 
stoppage of work being imminent are current. The 
engineers’ section is persistent in its demand for a 30 per 
cent. increase in wages, as against the masters’ decision to 
give an advance all round of 12} per cent. for three months, 
&@ joint delegation in the meantime to go to America to 
report on the conditions there. The men are not con- 
vinced yet of the reality of American competition, and 
regard it as a “ bogey.” Delegates representing 30,000 
workers in the South Wales and Monmouthshire steel, 
sheet, and tin-plate trade, who are members of the Iron 
and Steel Trades Confederation, met in conference on 
Saturday at Newport, and a resolution was passed giving 
notice to withdraw from membership of the Tin-plate 
Industrial Council. It was pointed out that Welsh tin- 
plate workers were in six different associations, with the 
result that chaos prevailed and there was no uniformity 
in policy. It was urged that efforts should be made to 
embrace all tin-plate workers in one union. The con- 
ference decided to make application that the Confedera- 
tion become affiliated with the Triple Alliance. 


Steel Workers’ Strike. 


Skilled steel workers connected with the South 
Wales and Monmouthshire Sliding Scale Agreement are 
still on strike, although it was hoped that as a result of 
conferences a decision would have been come to on Monday 
last which would have enabled the men to resume work. 
Representatives of the Ministry of Labour endeavoured 
to persuade the men to join a conference with the em- 
ployers in order to discuss the whole position, but on 
hearing that the employers would not depart from their 
offer of £3 18s. 3d. per week the men declined to entertain 
the proposal, and the conference broke up without any 
decision. The men’s demand is for a £5 standard rate 
per week. At the quarterly meeting of the South Wales 
and Monmouthshire Iron and Steel Workers’ Sliding Scale 
Conciliation Board on Saturday last the audit for the three 
months ending May 31st last yielded to the men an advance 
in the scale of 15} per cent. This brings the scale up to 
1214 per cent. above the standard for men not in receipt 
of the Is. 3d. or Is. per day bonus. In their case the 
scale will be 106} per cent. above the standard. This 
increase operates from the Ist inst. The South Wales 
Siemens Steel Association has had its adjourned con- 
ference with the representatives of the Steel Trades Con- 
federation, and it was agreed that all employees, numbering 
about 15,000 should receive a 12} per cent. increased 
bonus as trom June 3Uth to September 27th. A number 
of special claims was referred to committee. 


Docks Work Dislocated. 


The coal trade of this district is suffering to some 
extent from the hampering effects of a strike of dock pilots, 
boatmen, and riggers at Cardiff, Penarth, and Barry. 
These men. who are already earning round about £20 per 
week, are out for a 20 per cent. increase on their total 
earnings and a 44-hour week. The position is that their 
work depends largely on the tides, and the difficulty of 
fixing a 44-hour week is very great. There is naturally 
not much sympathy on the part of other dock workers 
with these strikers in view of their already high earnings. 
Conferences took place recently with the shipowners, who 
offered arbitration, but the men’s leaders made demands 
which rathered savoured of asking the employers to plead 
guilty before the case was heard, and therefore nothing 
came of the arbitration proposal. The men’s leaders 
then suggested the setting up of a Conciliation Committee, 
to which the shipowners subsequently agreed provisionally 
upon the men resuming work. The General Secretary 
ot the Transport Workers’ Federation thereupon recom- 
mended the men to restart work, but they declined, and 
evidently are not in favour of the Conciliation Board 
scheme. At another meeting the Secretary of the men’s 
union urged the men to go back to work and adopt a 
stay-in strike, viz., work the forty-four hours only, but 
this pro 1 the men turned down, so that they are still 
idle. But the strike is not a great success so far. It was 
feared that collieries would te held up wholesale, but it 
is nothing like as bad asthat. Collieries are experiencing 
difficulty in maintaining continuous operations, and 
stoppages are occurring here and there, but on the whole 
the position is not so bad as was expected. Every effort 
is being made to do without the services of these dock 
pilots, boatmen, and riggers. 


Current Business. 


There has not been very much business done on 
the coal market during the past week, and quotations 
have ruled very erratic. The strike of dock pilots, boat- 
men, and riggers at Cardiff, Penarth, and Barry has 
affected the position. Those collieries which are meeting 
with extreme difficulty owing to the shortage of empty 
wagons are prepared to make concessions in prices, and 
towards the end of last week some salesmen were glad to 
get business for spot shipment at schedule prices, but 
since then buyers have not found it so easy to get supplies 
at those prices, and most collieries are asking premiums. 
Salesmen whose coals are not dependent upon Cardiff, 
Penarth, and Barry for shipment are very firm in their 
ideas, and are asking 15s. to 2Us. above Schedule A for 
large and from 10s. to 15s. premium for ordinary smalls. 
Best steam smalls are firm, and are 50s. to 55s. per ton, 








as against the schedule price of 28s. 6d. per ton. Com- 
paratively little forward business is being done, for colliery 
owners look for strong conditions with the prospect of 
reduced output as the result of shorter working hours. 
There will also be a whole-day holiday on the 1th inst. 
and three days in August. The patent fuel market is 
very steady, and makers are well off for orders. The 
inquiry for coke is fairly active, and 65s. per ton is asked 
for Allied countries and 7Us. for neutrals. The pitwood 
trade is quiet, and, owing to the scarcity of empty wagons 
collieries cannot accept delivery of supplies. 


Newport. 


Monmouthshire coals are firm, and shipments are 
proceeding actively, there being no trouble at the Newport 
docks, as is the case at Cardiff and Barry. Collieries are 
very fully stemmed, and it is very difficult to arrange for 
supplies. 


Swansea. 

There has been quite a good inquiry for anthracite 
descriptions, and salesmen are fairly well booked up for 
early loading. Practically all the best anthracite coals 
are finding a ready outlet, and lower grades are slightly 
steadier. 








Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE. 


Hollow-ware Trade Board Female Wages. 


Tue Hollow-ware Trade Board of Great Britain, 
with its headquarters in the Birmingham and East 
Worcestershire district, has resolved to issue a proposal to 
all employers to change the minimum time rate for female 
workers of the age of eighteen years and upwards from 
18s. per week of fifty-four hours to 30s. 9d. per week of 
forty-seven hours, and to alter the minimum time rates 
for younger temale workers in a similar proportion. 


SHEFFIELD. 


Further Advanee in Iron. 


it is reported here that West Coast and East 
Coast hematite pig iron are to be advanted by 10s., which 
would make the former £10 12s. 6d. and the latter £10 10s. 
delivered Sheffield. The South Yorkshire Bar Iron Asso- 
ciation has just announced that its prices have been 
advanced by 20s. per ton, making the net delivered price 
of Crown bars £21 10s. basis. The new quotation operates 
as from Monday last. 








WALES AND ADJOINING COUNTIES. 


Steel Mills Idle. 


The Blaenavon Company’s steel mills have been 
shut down for an indefinite period, the consequence being 
that several hundred workmen are idle. 


Dock Strike Collapses. 


The strike of dock pilots, boatmen, and riggers 
at Cardiff, Penarth, and Barry, which has been in opera- 
tion just over a week, terminated on Wednesday. The 
men resumed work on Thursday morning on the old 
terms, and the points in dispute will come before the 
Conciliation Committee which is to be set up. The striko 
was a failuro, and was against the recommendations of 
the leaders, while other sections of labour showed no 
sympathy with the men. The strikers found that coal 
shipments were ible without their services, and con- 
sequently they decided that it was better to get back to 
work. Collieries were inconvenienced a good deal owing 
to the irregular and often inadequate supply of empty 
wagons, but on the whole managed to get over their 
difficulties very well. 








The Walrand Converter 
(By a Correspondent.) 


SmaLt converters of the bottom blown type are noi 
widely used in this country for the manufacture of smali 
steel castings, and as far as the writer is aware a Walrand 
converter now being operated in the North of England is 
the only one in the country. 

The converter—see sketch—is similar to the usual type, 
@ plain cylindrical vessel built in one piece, except for 
the removable bottom and wind box. The mouth is 
tapered. The wind box and bottom are easily removed 
for ramming, and are, as said, in one piece. A circular 
plate bolted to a flange contains six 6in. diameter holes 
to admit silica tuyeres. These tuyeres are 2ft. long, and 
each is perforated with six 4in. holes, through which the 
air passes. The bottom containing them is rammed up 
with fairly dry ganister, the ramming being continued 
up to the level of the tuyeres. Large bricks may be used, 
the spaces being hard rammed. The finished bottom is 
then thoroughly dried before being put in position on the 
converter. The joint is rammed with ganister, an operation 
which may be successfully carried out from the outside 
while the vessel is still hot from the previous day’s run. 
By varying the number of tuyeres or the size of the holes, 
it is possible to vary working conditions to suit either 
rapid or slow blowing, and also the temperature of the 
finished steel. The blast pressure may also be governed 
to attain this result. The air pressure varies from 15 lb. 
to 40 lb. per square inch. 

The bottoms last from sixteen to twenty-six heats, and 
can be changed quickly, there being no necessity to cool 
down the vessel for the operation. The ramming of the 
joint being done from the outside, it is pogsible to obtain 
steel each day. This is a decided advantage for small 
steel foundries, which as a rule work a single converter on 
alternate days to allow the vessel to cool down snifficiently 











for the admission of a man to carry out extensive patch- 
ing. In the Walrand vessel the principal wear occurs 
upon the bottoms. The blowing occupies from ten to 
fifteen minutes, which is less than in the case of side- 
blown converters. The flame sequence is similar to that 
of the side-blown vessel, but there is very little slopping 
and the ‘throwing out of large amounts of metal and slag, 
and the blowing losses are from 4 to 6 per cent. smaller. 
The carbon flame is quite distinct, but the final drop of the 
flame is not so rapid. ; 

The physics, ferro-manganese, and ferro-silicon are 
added in a molten condition, either to the ladle or, if 
pouring small castings, preferable. to the converter. No 
difficulty is found in running very small castings with 
steel of. .20 per cent. carbon, especially if the manganese 
is kept up to 1.20 per cent. 

The life of the lining runs up to 500 heats or more, but 
both it, and especially the life of the bottom, depend upon 
the composition of the charges. A low manganese and 
high silicon charge causes a thick silicious slag, which 
hardly attacks the lining. On the other hand, a high 
manganese and lower silicon charge causes a thick cutting 
slag rich in oxide of manganese, which attacks the re- 
fractory linings severely. 

The charge composition found most suitable to obtain 
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THE WALRAND CONVERTER 


hot steel for running smail castings should contain 1.7 to 
2.0 per cent. silicon and from .40 to .80 per cent. of man- 
ganese. This mixture tapped hot from the cupola works 
very uniformly. The first blowing period lasts from three 
to five minutes, with practically no flame showing from 
the converter mouth—sparks are emitted with the escap- 
ing nitrogen. The blowing engine is also slowed down, 
with an increase of pressure. With the appearance of 
the carbon flame, the molten metal offers less resistance 
to the air, and is accompanied by a considerable increase 
in engine speed and a drop in pressure. The carbon flame 
gradually rises to about 10ft. At this period a few pounds 
of high-grade silicon are added if extra heat is required. 
Several small additions of silicon may be added without 
fear of the iron becoming oxidised. 

Generally, the outstanding features of the Walrand 
converter are the comparative low blowing losses, especially 
if worked in conjunction with a low air pressure cupola, 
With careful ‘working a loss of from 10 to 16 per cent. can 
be averaged, calculating from the metals charged into the 
cupola and the final weight of steel obtained. This is 
much lower than 1s experienced with the usual type of 
small converters operated in this country. 

This system of bottom blowing oxidises the iron imme- 
diately in contact with the incoming air, but the F.O. 
gives up its oxygen to the carbon, which escapes and burns 
at the converter mouth as CO. Unlike the side-blown 
vessel, very little iron remains oxidised. 

Charges varying from 14 to 30 ewt. may be blown, 
according to the varying foundry requirements. The 
blows are very regular and easily controlled. ‘“* Boils” 
and slopping rarely occur. It is also possible to cast 
several heats into one large ladle for obtaining castings 
up to 4 and 5 tons, owing to the short time necessary for 
blowing. 





LAUNCHES AND TRIAL TRIPS. 





” 


TREGENNA, “ ype standard ship ; built by William Gray 
and Co. (1918), Limited ; to the order of the Shipping Controller, 
transferred to the Ham St hi pany, Limited ; dimen- 
sions, length 400ft., breadth 52ft.. moulded depth 3lft.;: to 
carry $200 tons deadweight: engines, triple-expansion, 27in., 
44in., 73in. by 48in. stroke, pressure 186 Ib., fitted with Howden’s 
forced draught; constructed by the builders; three boilers 
15ft. 6in. by 11 ft. 6in.; trial trip, Sunday, July 6th. 











NationaL Factories ror SALE.—The Disposal Board of the 
Ministry of Munitions are offering several National Factories, 
all well-equipped, in various parts of the country. Among 
them are three wood distillation buildings at Bideford, Devon, 
Longparish, Hants, and Coleford, Forest of Dean, Gloucester- 
shire. They are constructed mainly of steel framing with 
corrugated iron walls and roof and concrete floors, and have been 
used for the production of grey. of lime, tar, 
po ante charcoal, and other by-products. There is. ample 
office and mess-room accommodation, the lighting is electric, 
generated on the property, and there are private sidings con- 
nected with railways. h of the factories will be sold by 
private treaty in one lot, on application to the Controller, Land 
and Factories Section, Disposal Board, Charing Cross Buildings, 
Embankment, W.C. 2. 
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SALVING THE RIVER CLYDE. 





Tue salvage of the steamship River Clyde—the vessel 
which figured so prominently in the hercic landing opera- 
tions at Gallipoli in 1915—has recently been accomplished 
by the Ocean Salvage Company. For four years the 
River Clyde had been lying ashore at Cape Hellas, but an 
examination having shown that her injuries were not of a 
nature to justify her abandonment, it was decided io 
refloat and restore her to service. With that purpose 
in view the salvage steamer La Valette left Malta on May 
26th, 1919, and proceeded via Tenedos, where divers were 
taken on board, to the scene of the wreck. The pre- 
liminary soundings were made on June 2nd, and on the 
same day two 6in. pumps were rigged and “ standard ” 
patches prepared. Salvage work began in earnest on the 
following day, when the ’tween-deck bulkhead in No. 4 
hold of the River Clyde was pierced to allow a pump to 
be taken forward, funnel guys were rigged, and pumping 
began in No. 4 hold. On June 4th the pumps resumed 
work and divers were sent down to examine the ship’s 
bottom and fix patches. On the 5th and 6th pumping 
operations continued, and the wreck was lightened by the 
removal of her sand ballast. During this work a number 
of small leaks were discovered and stopped. ‘Towards 
evening on the 6th the ship was sufficiently sound and 
clear of water to enable the first attempt at refloating to 
be’made, which was done by passing hawsers to La Vaiette 
and to the tug John Payne. At 6 p.m. on June 7th, after 
another spell of pumping and of discharging ballast, the 
River Clyde was floated off and anchored in the stream. 
Early on the following day the vessel was made ready for 
sea, and at 7 a.m. started in tow for Mudros, which harbour 
was reached at 7.40 p.m. without incident. The sulvage 
work had proceeded, from start to finish, with no hitch, 
notwithstanding a brief period of bad weather encountered 
on June 5th and 6th, which at times compelled the salvage 
steamer to cast off from the wreck. 








DEMOBILISED MEN AND THE TRADES 
UNIONS. 


THE trade union attitude of hostility towards the young 
ex-soldier who seeks a training in one or other of the skilled 
crafts is illustrated by the strike which is at present in 
progress amongst the members of the Amalgamated Society 
of Engineers employed at the Hartlepool Engine Works 
of Richardsons, Westgarth and Co. 

At the request of the Appointments Department of the 
Ministry of Labour that firm agreed to take half-a-dozen 
young ex-Army men and give them a training in engineer- 
ing. One was an ex-second-lieutenant, four had been 
non-commissioned officers, and the sixth a private in his 
Majesty’s Forces. They were young men who, as far as 
could be judged, seemed likely to “* make good” in the 
career which they had chosen and which the Government 
—in recognition of their war services—had undertaken to 
assist them to follow. They had, however, not been at 
work at Hartlepool more than a few weeks before members 
of the Amalgamated Society of Engineers in the employ- 
ment of the firm that had ventured to co-operate with the 
Minister of Labour by engaging his protéyés assumed a 
hostile attitude, began to ‘* down tools,” and finally called 
out every man in the place who was a member of the 
Society. Consequently at the present moment some 400 
men are on strike—and that despite the fact that the young 
men about whom the trouble began had in the meantime 
withdrawn pending a settlement of the dispute. 

What makes the hostility of the Amalgamated Society 
of Engineers all the more marked in this case is that the 
young men were to undergo the apprenticeship required 
by the Board of Trade in such cases ; they were not, as in 
the instance of the disabled ex-soldier cited by Sir Douglas 
Haig the other day, seeking employment in a skilled trade 
after merely a short training at a technical school. Thus 
the Amalgamated Society of Engineers actually comes 
into conflict with the regulations of a Government Depart- 
ment. The fact that a private firm is made to suffer in 
the conflict is immaterial to them. Nor apparently is 
the additional fact that the building of so many steamship 
engines is stopped regarded as of any particular account. 

The question raised by this strike at Hartlepool is a 
national one. Wasteful local strikes will not settle it ; 
it can only be settled by a definite national policy to which 
the Ministry of Labour, the employers, and the trade 
unions all subscribe, and in which they all co-operate. 








Durine the discussion of Mr. N. T. Williams’ paper on 
“* The Preservation of Mine Timber,” at a meeting of the 
Manchester Geological and Mining Society, Mr. Siddall 
said that a scheme which he had found of great service in 
preventing the decay of timber was to limewash it well 
with fresh newly-burnt lime made into whitewash. Timber 
so treated lasted twice to two and a-half times as long as 
untreated wood. 


In some remarks contributed to the discussion on Sir 
Alfred Herbert’s paper on ‘‘ Machine Tools,”’ read before 
the North-East Coast Institution of Engineers and Ship- 
builders, Professor W. M. Flinders Petrie said that, regard- 
ing priority in the use of some machine tools, Whitworth, 
with his accurate facing plates, was not the father of 
mechanical accuracy. The Egyptians in 4700 B.c. 
habitually used great facing plates several feet wide, 
smeared with red ochre, to test the truth of large rock 
foundations and all fine joint surfaces of stone. They 
required the stone face to catch the ochre at spots not 
more than an inch apart all over. Later on, about 
3400 B.c., there was a granite sarcophagus nearly 9ft. long, 
with errors from true planes averaging 5-thousandths of an 
inch. Coming to the drawing-office, the Egyptians used 
large sheets of squared papyrus ruled in red for scale 
drawings of work, showing joints and details of construc- 
tion. For drilling hard rocks tubular drills were commonly 
used armed with cutting points which could slice through 
quartz crystal. The regularity of the cores commanded 
the admiration of the modern engineer. Copper saws 
over 8ft. long were similarly armed for slicing granite. 





British Patent Specifications. 


When an invention is icated from abroad the name and 
address of the communicator are printed in italics. 

When''an abridgment ia not illustrated the Specificntion is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each. . 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 











INTERNAL COMBUSTION ENGINES. 


127,326. April 19th, 1917.—A TanpEemM AERO-ENGINE, Sir H. 
Fowler, Royal Aircraft Factory, Farnborough, and P. 
Salmon. 

In this engine an effort has been “made to overcome the 
stresses set up by the inertia of the parts during the idle strokes, 
by combining several cylinders in tandem. Two single-acting 
explosion cylinders are arranged in combination with a double- 
acting cylinder, the three cylinders being arranged in a line 
and causeti to operate in such a manner that each stroke shall 
be a power pe The piston operating in the double-acting 
oythaier is preferably made hollow, and is connected with the 
pistons of the single-acting cylinders by means of a hollow piston- 
rod. The engine is provided with rotary inlet and exhaust 








valves, one common inlet and exhaust valve being provided for 
each two adjacent explosion cylinders. The inner piston D, 
i.e., the piston nearest the crank, is single-acting and is arranged 
to act as a crosshead to take the side thrust of the connecting- 
rod H. The middle piston E ic double-acting and is made hollow 
to allow a cooling fluid to be circulated through it and through the 
hollow rod G. The outer piston F is single-acting with regard 
to power strokes, but the reverse side is used as a pump for 
circulating cooling fluid through the hollow rod G and hollow 
piston E. KK are two rotary inlet valves, the upper one 
being common to the adjacent cylinders B and C, and the lower 
valve being common to the cylinders A and B. LL are two 
rotary exhaust valves.—June 5th, 1919. 


TURBINE MACHINERY. 


127,394. May 28th 1918——INTERMEDIATE SUPERHEATERS 
For STeEaM TuRBINES, T. R. Wollaston, 26, Corporation- 
street, Manchester. 

This invention relates to improvements in steam turbines 
and has for its object to provide means whereby the high thermal 
efficiencies arising out of the employment.of superheated steam 
may be obtained in a simple manner, while avoiding the effects 
of extremes in the variation of —oo at different stages 
or portions of the apparatus. This object is attained by arrang- 
ing part of the pipe conveying highly superheated steam from 


N°127, 394 





the superheater to the turbine starting valve in the turbine casing 
between two sets of blades. This arrangement is illustrated by 
the drawing, which represents a portion of a Parsons type 
steam turbine. Steam at, say, 700 deg. temperature passing 
from the superheater in the direction shown ie the arrow A 
traverses the pipe coil B, which passes round a belt C formed in 
the turbine casing, and finds exit at D to a continuation pipe, 
and 80 on to the stop valve of the turbine. Meanwhile working 


passing from the high-pressure blading E to the low- 

blading F will pass pt reer the external surface of the 
coil B, and being at a-lower temperature, and in some cirevm- 
stances carrying entrained water, will pick up therefrom scme 

rtion of the superheat. lt should observed that, apart 
seein incidental leakage or condensation, the weights of steam 
passing within and without the coil B are substantially alike 
under all conditions of load, therefore temperatures within the 
turbine casing tend to equalise under all conditions.—May 28th, 
1919. 


DYNAMOS AND MOTORS. 


124,733. March 17th, 1919.—Brusn Hortpers ror Dynamo. . 
ELECTRIC Macuines, A. Collet, 41, Rue Cardinet, Paris. 
The improvements claimed for the brush holder described in 
this specification are principally for the purpose of rendering 
the construction of the brush holder simple and strong, to 
ensure an elastic pressure on the brush in a direction normal to 
the collector and to effect this pressure by the action of an 
enclosed spring, which is completely adjustable. The body A 
contains a longitudinal seating enclosing a helical spring B 
com) between a screw plug C and a plunger D, this latter 
bearing against one of the arms of an elbow lever E, which rocks 
on & spindle mounted at a suitable distance above the exis 
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of the plunger. The long arm of the lever terminates in a fork 
F, which bears upon the carbon brush G. When the brush is 
withdrawn from its seating, the pressure of the spring can be 
adjusted at will by screwing the plug C more or less in or out by 
means of a screwdriver inserted in the opening H, which is 
made for this purpose in the brush end of the body. With this 
arrangement the spring is completely closed in and protected 
from damage or deterioration. On the other hand, the amount 
of space occupied by the brush holder is reduced to a minimum, 
its shape is simple, its upkeep is convenient, and the forces 
to which the lever and the brush are subjected are exerted 
mney the plane of symmetry of the brush holder.—June 


AERONAUTICS. 


127,373. May Ist, 1918—Wnerts ror AEROPLANE UNDER- 
CARRIAGES, The Dunlop. Rubber Com » 14, Regent- 
street, London, W., C. Macbeth, and W. H. Paull. 

This invention relates to wheels for vehicles, particularly 
aircraft. Some aircraft wheels are provided with pneumatic 
tires which are so large as to be difficult to manufacture on a 
commercial scale. The chief object of the present invention is 
to avoid the necessity of using large tires, and to provide an 
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improved wheel and tire which will not be rendered entirely 

useless in the case of a puncture, and which will effectively 

support the load under all conditions. Fig. 1 is self-explanatory. 

The modification shown in Fig. 2 employs the wheels in pairs, 

each pair being mounted on a spring-controlled frame in such a 

bn that the load is always distributed between a pair of wheels. 
‘une 2nd, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


127,412. June Ist, 1918—A Harpness Testinc Macusrne, 
B. W. Winder and W. Burgan, Continental and Novo Steel 
Works, Sheffield. 

The object of this invention is to provide a machine for testing 
the hardness of metals by means of the indentation produced 
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by a loaded ball, in which the parts are so arranged that the 
tests can be carried out as expeditiousl ible. The test 








. - : 2 Boge - ; 
specimen is mounted on the adjustable table A, while the ball 
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is fixed in the attachment B. The system of levers and link 
C, D, E brings the load represented by the weight F to bear on 
the bail. A cam G is operated by any convenient form of gear- 
ing in such a way that it will raise or lower the lever E and 
thus release the load on the ball or permit it to bear on the test 
specimen.—June 2nd, 1919. 


SWITCHGEAR. 


127,313. April 13th, 1917.—Vartasre Inpuctanors, A. H. 
Bagnold, C.B., Warren Wood, Shooters Hill, Woolwich, 
S.E. 18; 8S. Johnson, 88, Kinveachy-gardens, Charlton, 
a 7; and F. G. Goldstone, 66. Dallin-road, P‘umstead, 
S.E, 18. 

This specification describes an improved construction of 
variable inductance in which the part disconnected from the 
circuit is not left overhanging, that is to say, metallically con- 
nected with the part of the inductance inserted in the circuit. 
The inductance is subdivided into a series of sections, the 
beginning points of all the sections being connected to & series 
of corresponding contact studs A, arranged in a circular path, 
and the end points to a series of corresponding contact studs B, 
Arranged in another circular path which is concentric with the 
first circular path. A switch arm C, electrically connected to 
one point of the circuit, the other point of which is connected 
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to the contact 0, is pivoted in the axis of the cireular paths and 
is arranged to make successively contact with the contact studs 
B, without, however, making contact with the contact studs A, 
corresponding to the beginning points of the various sections. 
The switch arm is attached to a spindle D, which carries a disc 
E, on which are mounted a series of conductors F arranged to 
establish a metallic connection between the beginning point of 
each of the sections to be included in the circuit and the end point 
of the preceding section, and also between the inning point 
of the first section and the point 0 of the electric circuit. It 
will thus be seen that when the switch arm is, for example, in 
the position shown in the figure, the induct included in 
the circuit will comprise the two first sections, whilst all the other 
sections will be metallically disconnected therefrom and from 
each other.—June 5th, 1919. 


127,426. June 17th, 1918—Execrric Locx-our SwircHes, 
Igranie Electric Company, Limited, 147, Queen Victoria- 
street, London, E.C. 4. (Communicated by T. E. Barnum, 
The Cutler Hammer Manufacturing Company, Milwaukee, 
ee and W. E. Date, 50, Church-street, New York, 

J.8.A.) 

With lock-out switches comprising a closing magnet tending 
to close the switch and a holding magnet tending to prevent 
closing movement of the switch arm there is @ possibility of the 
switch closing at the first rush of current, even though the current 
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is high enough in value normally to hold the switch open, because 
the current does not rise to its high value instantaneously, but 
ses through the low values at which the switch will close. 
The object of this invention is to provide means fon causing the 
switch to remeim open during this transient period. The m eseig | 
magnet A and holding magnet B operate on the armature 
of the switch arm pivoted at D. The invention consists broadly 
in providing the switch arm with sufficient inertia to delay the 
response of the armature to the closing force of the operating 
magnets. The switch arm may be so constructed that its 
weight will be sufficient to provide the required inertia to cause 
the above-mentioned time lag in the movement of the armature. 
Alternatively the required mass of material for providing the 
additional weight may take the form of a frame E connected to 
the switch arm. As the frame is properly balanced about-the 
pivot pin D the inertia of the armature will be increased, but 
the. pull required to actuate the switch arm will be neither 


i d nor d d. The normal operating characteristics 
of the switch without the weight are therefore not affected by 
the addition of the weight.—June 5th, 1919. 





TRAMWAYS AND RAILWAYS. 


127,493. November 6th, 1918.—Braxe Snogs, F. P. Wilson 
and D. G. Pennington, Tees Ironworks, Middlesbrough. 

Tt is claimed for this design of brake shoe that the reinforcing 
back plate is lighter, and thus cheaper, than those usually 
employed, and that the amount of metal which has to be scra 
when the shoe is worn is reduced to a minimum. As will be 
seen from the illustrations, the back takes the form of a piece of 
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expanded metal, which, together with the lug used to fix the 
shoe to the brake, is placed in a mould and the shoe cast around 
them. It is also claimed that the small mass of the back ts 
a relatively small cooling effect to the molten metal run into the 
mould, and therefore prevents or reduces the chance of physical 
or chemical action of a deleterious nature on the casting, due to 
local chilling of the latter.—June 5th, 1919. 


127,458. August 10th, 1918.—Etecrric Furnaces, T. Ron- 
delli, 9, Piazzo San Carlo, Turin, Italy. 

It is known that in electric furnaces employing a resistance, 
and in which the chief resistance element is usually of carbon or 
graphite, to which the parts for the supply of current are con- 
nected directly, heat is uniformly developed throughout the 
whole extent of the resistance element. These supply parts are 
consequently strongly heated, and if it is desired to prevent their 
expansion from leading to the formation of imperfect contacts in 
the support zones, with the consequent overheating in these 
zones, it is necessary to provide m with cooling devices. 
It follows that part of the heat developed, instead of being 
utilised in the furnace, is dissipated. According to this inven- 
tion, the current is supplied to at least one of the poles of the 
element through a recessed part of low electric resistance in 
the recess of which refractory material is placed. The crucible 
A of carbon graphite rests on a base B of similar material of 
comparatively large dimensions, with the interposition of a layer 
C of a material of a higher resistance—for instance, by graphite 
of lamellar structure. The current is supplied to the crucible 
through connections D, the bottom connection being in contact 
with the base B at a = farthest away from the high resistance 
layer C. The base B has at the bottom a recess in which is 
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placed a block E of refractory material, preferably with the 
interposition of a layer of a reducing material F, such as, for 
instance, us graphite powder, and into the mouth of the 
crucible is introduced a plug G, also made of refractory material. 
Finally, the space left in the interior of the refractory casing H 
is filled with a reducing mass K of low conductivity, such as 
amorphous graphite powder. When the current is passing, 
heating of the zone of the crucible which is in contact with the 
layer C first takes place, on account of the higher resistance of 
‘the layer in question, and the heat developed is transmitted 
entirely to the charge to be treated, as heat cannot dissipate 
owing to the parts E and G of refractory material. The resist- 
ance element A becomes heated, this being augmented by the 
Joule effect, and the temperature decreases gradually from the 
layer C. Heating by the Joule effect is, on the contrary, neg- 
ligible in the part B on t of the di ions of the latter. 
For this reason the cold elements close to the bottom connections 
D absorb a minimum of heat. The amorphous graphite coating 
K forms round the resistance el t A“f reducing dium, 
which prevents that element from being burnt, and also pre- 
vents its reaction with the refractory material. Layer C can 
be readily replaced, and offers the further advantage of enabling 
the difference of potential at the poles of the furnace to be regu- 
lated. A number of alternative designs are described in the 











specification.—June 5th, 1919. 


Society of Chemical Industry. 





THE annual meeting of the Society of Chemical Industry 
will be held in London on July 15th to 18th inclusive. 
The headquarters will be the Salters’ Company Hall, and 
the meetings will take place on Tuesday, July 15th, at 
the Mansion House, on Wednesday at Clothworkers’ Hall 
and Salters’ Hall, and on Thursday at Salters’ Hall and 
Goldsmiths’ Hall. 

The annual general meeting will be held at 11 a.m. on 
July 15th. After a welcome by the Lord Mayor the presi- 
dent, Professor Henry Louis, will address the meeting. 
Previously, at 10 a.m., there will be a Council meeting. 
Luncheon will take place at the Connaught Rooms, Great 
Queen-street, at 1.30 p.m. 

A conference will be held at 3.30 p.m., when the subjects 
discussed will be ‘‘ Inter-allied Chemical Federation,” by 
Sir Wm. J. Pope, K.B.E., F.R.S.; and “Sir William 
Ramsey,’’ by Professor C. Moureu. 

At 8.30 p.m. a reception will be held at the Imperial 
College of Science and Technology, South Kensington. 

At 10.30 a.m. on Wednesday a conferonce on ‘* The Pro- 
duction and Consumption of Sugar within the British 
Empire’ will take place in the Clothworkers’ Hall, 
Mincing-lane. 

At Salters’ Hall a conference will be held on ‘‘ Power 
Plant in Chemical Works.”” The following papers will be 
submitted to the meeting :—‘' Waste Heat Boilers and 
Pulverised Fuel in Chemical Factories,"’ by Captain C. J. 
Goodwin; ‘‘Modern Gas Producer Practice for Power 
Purposes,’ by Mr. A. H. Lymn: ‘“ Differential Pressure 
Meters for Measuring Gas, Steam, and Air Flow,” by Mr. 
J. L. Hodgson ; ‘‘ Recent Developments in Surface Com. 
bustion Boilers,” by Professor W. A Bone, F.R.S., and 
Mr. P. St. G. Kirke ; ‘“‘ A Modern Chemical Works Power 
Plant and the Production of Steam from Low-grade Fuel,” 
by Mr. P. Parrish ; ‘‘ Notes on the Operation of a Chemical 
Works Power Plant.’’ by Professor J. W. Hinchley ; 
“Electrical Supply in a Chemical Works,”’ by Mr. H. 
Martin. 

At 7.15 p.m. for 7.30 p.m. the annual dinner will be held 
at the Savoy Hotel, Strand. 

On Thursday, at Salters’ Hall, the following papers will 
be submitted to a conference on “ Dye Stuffs, Synthetic 
Drugs, and Associated Products ” :—‘‘ Progress in the 
British Dyestuff Industry,"” by Mr. Herbert Levinstein ; 
‘* Dyestufts and British Textiles," by Mr James Morton : 
“Certain Colour-producing Intermediates,’ by Professor 
G. T. Morgan, F.R.S.; ‘“‘The Manufacture of Inter- 
mediates,” by Mr. E. V. Evans, M.B.E.: “ The Manu- 
facture of Synthetic Drugs,” by Mr. F. H. Carr ; ‘* Photo- 
graphic Chemicals,” by Mr. W. R. Innes ; “ The Organised 
Preparation of Laboratory Chemicals,” by Mr. M. 0. 
Forster, F.R.S. 

At the Goldsmiths’ Hall a conference on ‘“* The Chrome 
Tanning Industry ” takes place, and the following papers 
will be discussed :—‘* The Development of the Chrome 
Tanning Industry in the Umted States of America,”’ by 
Professor D. McCanclish ; ‘‘' The Progress ot the Chrome 
Tanning Industry in Great Britain,” by Mr. M. C. Lamb : 
“The War Services of the Chrome Tanning Industry,’ by 
Mr. Gordon Parker. 

At the Goldsmiths’ Hall, at 3 p.m., a conference on 
“* Recent Developments in the Fermentation Industries "’ 
will be held. The following papers will be discussed :— 
“The Manufacture of Acetone,’ by Colonel Sir Frederick 
Nathan, K.B.E.; ‘‘ The Acetone Fermentation Process and 
its Technical Applications,” by Mr. Amos Gill: “ The 
Employment of Micro-organisms in the Service of Chemical 
Industry: A Plea for a National Institute of Micro- 
biology,”” by Mr. A. Chaston Chapman. 

A reception will be held at 8.30 p.m. at the Central Hall, 
Westminster, 8.W., where the British Scientific Products 
Exhibition is being held. 

On Friday there will be an excursion to Windsor and 
Taplow, leaving Paddington at 10 a.m. 








EDUCATIONAL INTELLIGENCE. 





Tae Merchant Venturers’ Secondary School, which has been 
conducted for many years as a part of their Technical College 
by the Society of Merchant Venturers, an ancient Bristol Guild, 
will, at the end of the present term, be transferred to the Bristol 
Education Committee and will become a municipal school. The 
Merchant Venturers conduct in their College the Faculty of 
Engineering of the University of Bristol, and the urgent need for 
additional space for this rapidly growing Faculty has made it 
impossible for them to continue to house the Secondary School, 
which, during the present session, has provided for more than 400 
boys and would have numbered over 600 had it been possible 
to accept all the applicants for admission. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. James RapcuiFrE, since his release from his appointment 
at the Ministry of Munitions, has opened an office at 11, Tothill- 
street, Westminster, S.W. 1 

Tue Staffordshire Education Committee has appointed Mr. 
R. C. Watson, B.Eng., as assistant to Dr. Fisher in the Engineer- 
ing Department of the Institute. 

Joun Brrcu anv Co., Limited, export engineers, of 2, London- 
wall Buildings, E.C. 2, announce that they have undertaken tle 
overseas agency of William Beardmore and Co., Limited, of 
Glasgow. 

THe Skefko Ball Bearing Company, Limited, of Luton, informs 
us that it is opening a branch office at 14, Temple-street, Bir- 
mingham. Mr. G. I. Francis, who has been connected with tle 
firm since 1910, has been appointed district manager. 

WE are asked to state that Mr. G. W. Cosby, the northern dis- 
trict representative of the Westinghouse Brake Company, 
Limited, for the sale of’ Westinghouse-Morse ‘* Rocker-joint ”’ 
chains, has now been demobilised and has reopened his office at 
Standard Buildings, City-square, Leeds—the same address as 
before the war. . 
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BY DIRESTION OF THE PaRDOOAL a. 


MINISTRY OF MUNIT. 
( TICE.—For detailed L = all ‘Surbits Govern- 
pe Property for sa) ale, spel t bookstall 


» (« the Director of Pu elt. itinstty ot of Munitions, 
w) tehall-place, 8. — id. 


. Dorman E eee for Sale ie 
UBLIC NDER. 
At the works of a. H. Dorman and Co., 


TENDERS are INVITED. for te FURCH ASE. 
either as a whole or in part, of a number o 
type 4 J.O., npr A Tied “po ORMAN ” ENGINES, bore 
120 mm., stroke 1 

Tenders to be lodged not later than 10 a.m, on the 


permit view can be obtained 
on application to the CONTROLLER, D.B.1.E., 
Charing Cross Embankment Buildings, London, pf c* 





BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 
NOTE.—For detailed list of all Surplus Govern- 
ment Property for Sale, apply at the nearest bookstall 
or to the Director of Publicity, Ministry of Munitions, 
Whiteball- place, 8.W. 1, for *‘ SURPLUS,’’ price 3d. 


k or Sale by Public Tender : 


BRICK AND PIPE-MAKING 
MACHINERY, 


is follows:—ONE PLASTER BRICK-MAKING 
MACHINE, 22in. dia., in pug barrel, capable of pro- 
ducing 12,000 bricks per day of 10 hours ; fitted with 
pair of horizontal crushing rollers, 20in. dia. by 
24in. wide on face; driven by strong spur gearing 
with F. and L, pulleys ae friction clutch, as a pre- 
ventative against should machines become 
clogged ; complete with one plain brick die for 
ordinary bricks and improved cutting table. 
HAND-POWER PIPE-MAKING MACHINE, barrel 
24iu. long by 10in. dia., to suit plunger operated by 
rack and pinion, 4in. face, and double purchase spur 
gearing, Sin. face and hand wheels; table 23in. dia.; 
complete with two socketing dies and apparatus for 
cutting spigota and pipes to the length required 
Above lying at Accrington. 


LOCOMOTIVES, NARROW GAUGE, 


by Manning, Wardle and Co. (two), W G. Bagnall 
and Co, (3), type, saddle and side tank; gauge 
ift. 6in., working pressures 120 to 140 lb. » 
inch, wheelbases 3ft. 6in. and 3ft. 3in.; all these are 
in running er; a number of spares are available. 


HYDRAULIC GANTRY CRANES (T WO) 


Makers, Tannett, Walker and Co., Leeds; capacity 
6 tons, working pressure 750 lb. per square inch, 
radius approximate 30ft., lift 18ft., height overall 
48ft.. gauge rails 13tt. jin., wheelbase 13ft. 3in.; 
ample room in gantry to take standard gauge wagons 
Above lying at Royal Ordnance Factory, Woolwich. 
Tenders must be submitted not later than 10 a.m., 
vg Sist. 
urther particulars, Tender forms and permits to 
einer ean be obtained on application to the CON- 
TROLLER, Plant and Machinery Seer Charing 
Cross Embankment Building, London, W.C 4406 





BY DIRECTION OF THE tse BOARD, 
MINISTRY OF MUNITILO 
NOTE.—For detailed list py all Surplus Govern- 
ment Property for sale, apply at the n it bookstal! 
or to the Director. of Publicity, Meter of of Munitions 
Whitehall-place, 8 W.1, for ** SURPLUS,” price 3d 


TWO MARINE SETS OF LJUNGSTROM 
TURBO-ELECTRIC ALTERNATORS, 


Output 1000 K.W. each, ata gteath pressure of 170 Ib. 
aad square inch (above a osphere) and 615 deg. 


For Sale by Public Tender. 


Each set comprises :— 

ONE Ljungstrom TURBINE of radial flow double- 
rotation type, with two — dises running in 
opposite Soesene at 3000 r 

TWO THREE-PHASE ALTERNATORS, with a 
line voltage of 600 volts, and a frequency ‘ot 50 per 
second, direct coupled to the discs. 

ONE EXCITER, direct coupled to one Disc 

ONE SURFACE CONDENSER, with, “1900 aq. ft. 
of cooling surface, a vacuum 
of 2N¢in, bar 30in. -» with 70 pte yen: inlet water ; 
condenser supports the. turbine set; electrically 
driven circulating oa and feed- aotias ah speed 
«overnor and hand rated regulatin 

TWO Rem|-enclosed Reg gag tndwetfon MOTORS, 
each 640 B.H.P three. . 600 volts. 

TWO SETS wert: ical GEARING, .Y ‘reduce 6.0 
r.p.m, to 110 r 

ONE FEED- WATER HEATER, utilising exhaust 


steam 
Auxi'iary Compound STEAM SET, 





ONE 125 K.W. 
with 300 volts, 25-cycle alternator and exciter, for 
magnetising the main turbo-alternators and supplyng 
current to the main motors for half s 

ONE 55 K.W., 600 to 300 volts MOTOR GENE 
—_ at 25 cycles for operating auxiliaries as a 

andby 

ONE 10 K.W. MOTOR GENFRATOR, for lighting, 
600 volta to 110 volts D.« 

Tenders to be lodged not later than Ten a. m., 2ist 
Auzust, 1919. 

‘Tender ine and further particulars to be obtained 
fron the CONTROLLER, Plant and Machinery 
Se-tion, reg Cross ’ Embankment Buildinys, 
London, W.C, 4387 





BY ey fe OF a poe BOARD, 
ISTRY OF MUNITION 

NOTE, + .. yn list “a all Sarnia Govern- 

ment Property for sale, apply at the nearest bookstall 

or to the Director of Publicity, Ministry of Munitions, 

Whitehall-place, 8.W. 1, for ‘* SURPLUS,’ price 3d. 


MISCELLANEOUS PLANT 
I or Sale by Tender, 


as of the following :— 

Pr Ora men-chinsing ng and Marmalade-making Machines ; 
I otato and Milling Machines ; Water Tanks ; Dipping 
Tanks 5 ; Oil and Petrol Tanks; Fans, belt and elec. 
trical driven up to 75,000 cu. ft. per m imate : Screw 
Jacks up to 16 tons ; Grinding Roller Mills and parts ; 
Electric Cranes, as’ follows, Overhead 2-ton girders, 
teh 8in., ane . 5-tons ; iction hoist, drum 15én. 
y 4tin.; eparators ; ‘Thermom and Pyro- 
forges, ntti Fg Spt ae 

ls % ng re extinguishers ; 
Fire Hose Car, Pumps, &c.;, Stoves, ‘Tinman’s, with 
ee Stoves, Heating Stoves, 

gas heated; Furnaces 


ie namelling: Sto gas gS. delet heated ; Cisterns 
and closed types, galvanised, suitable for nw: WwW; 


@NTINUED IN NEXT COLUMY, 


CONTINUED FROM PREVIOUS COLUMN. 


Photo Printing Machines; Drying Kilns ; 
blast Apparatus; Spraying Machines. 
Dust-exhausting Plant ; Paint and Varnish 
Sprayers; Gas Meters; ~Semi-rotary Pumps, and 
other engineering accessories, including piping, «c. 
State items for —_— particulars are required. 
Particulars of a together with Tender forms, 
can be obtained on cpplication to the CONTROLLER, 
D.B.1.e.,_ Charing Cross Embankment Buildings, 
London, W.C, 2 77 


BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS 
NOTE —For detailed ~~ of all Surplus Govern- 
iment Property for sale, apply at the nearest bookstall 
or to the Director of Publicity, Ministry of Munitions, 
Whitehall place, 8.W. 1, for *‘ SURPLUS,’ price xd. 


* LEATHER BELTING. 
pe Sale by Tender. 


TENDERS y, INVITED for 55,000ft. NEW 
LEATHER BELTING, Single, Double and Round. 
ey iin. to 7in. wide, lying at Woolwich, London, 


Sand- 





8.K 

Tender forms and full particulars may be obtained 
from the CONTROLLER, Factory Consumable Stores 
Section, 37/41, Old Queen street, Westminster, 8.W 





one will be ‘received up to Noon on August 5th. 
Telerraphie address, Dispostor, Vie., Lonton. 4453 
2e8 Assistant Engineer . Re- 
ae peg Capital Works for two 
of twelve months’ service with 
bonus of £120 a year, which will be continued until 
six months after the eager me of peace _ will then 
passages. Liberal leave in England on full salary. 
Candidates, aged 23-35, wbu have Sapeuenes as 


erence C.29 to be quoted on all_cyriespondence. 
QUIRED for the Nicerian Govern- 

tou 
possible extension. Salary £300-£10-£350 and a war 
he reconsi narters and first-class 
assistant engineers on ‘railway maintenance and con- 


struction, should apply at once Or setae giving 
brier details of age and experience togthe CROWN 
AGENTS FOR THE Nh ag vg 4, “Millbank, 





ssistant Engineers Re- 


London, 8.W. 1, quoting M/Ni¢. 
Se QUIRED for the Pnblic Works 

Department by the Government of the 

vanda Mrotectorate tor one tour of 
“0-80 months’ service with possimu€ permanenry. 
Salary £700-£15-£100, with a house allowance of £69 
per annum and a war bonus of £8¢ per annum. Free 
first-Jass passages and liberal leave in England on 
tall salary. Candidates, aged about 23, who must 
Le single, with a good theoretical training. or who 





ses Borough of Croydon. 

bate COMMITTE 
Committee _— APPLICATION for (a) 
EVENING TEACHER MACHINE NSTRUC. 
EVENING 


TION, Mechanical FREI oe (b) 
TEACHER of ENGINEERING CALCULATIONS, 
Specifications and Quantities, 
with practical experience. each case the Saal 

is required for one evening per week from 7 
till 9.45 p.m., commencing 22nd ae a Lang T0189. 
Salary 22s. 6d. per evening. 
Applications, stating age, particulars of certifi 
cates, ey oy in workshop, drawing-office and 
teaching, to be — to the undersigned on or before 
26th Taly, 1919 
JAMES SMYTH. 


Clerk to the Committee. 
Education Office, 
Katharine-street, Croydon, 2 


(Younty Borough of Hudders- 


BLD. 
TECHNICAL soe targa 
Principal : J. F. HUDSON, B.Sc. 

An INSTRUCTOR in MACHINE MORAWING, &e., 
will be REQUIRED in September, to assist with 
ciasses for ex service men. Salary £250. Applications, 
giving age, qualifi and experi with copies 
of recent testimonials, abould be addressed to the 
Principal, Technical Colleze, Huddersfield, as soon as 


possible, 
T. THORP, 
4429 Secretary. 














Ministry of Education, Egypt. 


DEPARTMENT OF TECHNICAL, INDUS- 
TRIAL AND COMMERCIAL EDUCA- 
TION. 


APPLICATIONS are INVITED for the following 
APF OINTMENTS, to date from the beginning of 
October next 

CHIEF ASSISTANT for ng agama CLASSES 
at the Bulae Technical School, eo} 

Grade of salary from £k. “to £E. 

— Applicants should be ‘well a int ou the 





ordina: in al and Elec- 
trical, Engineering. A knowledge of Building Work 
would also an advanta 


tage 
ASSISTANT LECTURER in ARCHITECTURE and 
MUNICIPAL ENGINEERING at the School of Engi- 
neering, Giza, Cairo. 
+Grade of salary from £E.420 to £K.540 per 
annum. Applicants must be qualified to conduct 
classes in Bailding Construction generally and also 
in allied subjects in “a Architectural and Municipal 
Sections of the Schoo 
« Candidates for the “above appointments shone be 
preferably between the ages of 25 and 35. 

No board or lodging is provided. 

An allowance equal to one month’s salary will bs 
paid after arrival in Egypt in lieu of passage 
expenses, 

Before making a formal application intending can- 
didates should apply in writing to the DIRECTOR 
Egyptian Educational Mission, 28, Victoria-street 
Ww 1, for a copy of the Note givins 





(jounty Borough of West Ham. 


MUNICIPAL TECHNICAL IN aay 
ROMFORD-ROAD, STRATFORD, E. 15 
APPLIC sATIONS are INVITED for the foliowing 


POS 
CHIEF. LECTURER in ELECTRICAL ENGI- 
NEERING. Salary £250 per annum, rising 
by annual tacrements of £10 to a maximum 


of £400 per annum. 

ASSISTANT LECTURER in ENGINEERING. 
Salary £200 per annum, rising by aunual 
increments of £10 to a maximum of £200 


per annum. 
DEMONSTRATOR in ENGINEERING. _ Salary 
£150 per annum, rising by annual incre- 
ments of £10 to a maximum of £1™0 per 
annum. 
Application forms and further particulars may be 
obtained from the Principal on receipt of 


sean ae of the post for which they wish to apply 
and of instructions for making applications. 4357 





Teschers — Wanted atthe L.C.C. 


Lo of Engineering and Navigation, High 
E.,.a part time TEACHER capable ot 
taking ae of classes for Boilermaker Apprentices 
on two mornings per week. Subjects of instruction :— 
Elementary Science, Mathematics, Practica! Geometry 
as required by boilermakers, and English Subjects. 
Good disciplinarian essentia' Some acquaintance 
with engineering work desi rable. 

Also VISITING TEACHER of “ELECTRICAL ENGI 
NEERING for three evenings a week. Teaching 
experience combined with a practical knowledge of 
electricai engineering necessary. 

Duties to in 
attendance. 

Preference = be given to persons who have served, 
or at d to serve, with the Forces of the Crown. 


ber. Fee 15s. an 








addressed foolscap envelope. 

Applications, with copies of recent testimonials, 
should be sent to the Principal, Municipal ‘echnical 
Institute, Stratford, M.15, not later than 24th 


August, 1919. 
GEORGE E. seo a 


a Clerk. 
_—— Dearie, 
95, The Grove, E. 

14th ‘suis. 1919, 4482 





[Porset Education Committee. 


WEYMOUTH ENGINEERING AND 
JUNIOR TECHNICAL SCHOOL. 
APPLICATIONS are INVITED for the POST of 
HEADMASTER of the oe ere School. 

~~ to commence next term. if possible 
sundidates must hold a good, oe equivalent, Degree 
in. ‘Mathematics or ~cience. 








ing salary £400, rising by annual incre- 

spate ot £75, to £¢0 per annum. 
Application forms and terms of appointment may 
be rom the undersigned, by whom applica- 

















bave curpleted articles with a civil engineer of good 
s:anding..and possessing a & knowledge of sur 
cially road work, and prefcrably of building con- 
struction, should aprly at fog a letter), giving 
to the Ow. 
AGENTS THE COL ONIES, 4. 
London, 8.W. 1. queting M/8745. 
— for the Vublic Works 
a of the East Africa Pro- 
service alla’ pace te of permanency Salary £400, 
rising by £20 to £500 per annum, with a war — 
ree 
quarters and first-class passages. Liberal leave in 
England on full salary. Candidates, u under 35, ne 
the Institution of Civil Engineers or have passed some 
examination «qualifying for adinission as such and 
vorks, should apply of once (by letter), giving brief 
details of ave and experience, to the CR WN AGENTS 
quoting M/8959 
oy A ssistant Engineers, 2nd 
Niaeriap Government Public Works 
Department for two tours each of twelve 
£500-£10 £400 and a war bonus of 4120 per annum, 
which will be continued until six months after the 
Free quarters and “rst-class passanes. Liberal leave 
in England on full salary. 
a publics vorks, building and roadnaking, should 
apply at once (by leteer), giving brief detail? of aye 
COLONIES, 4, Millbank, London, S.W.1, quoting 
M/Nig. 8555. 43 
QUIRED for service on the German 
— Africa Government Railway for one 
our 
extension. Salary £400-£20-£500, with a duty allow- 
ance of £40 per annum and a temporary local allow- 
first-class passages. Liberal leave in England on full 
salary 
have had good railway construction and maintenance 
experience, should apply at once, by letter, \ nae 
AGENTS FOR ‘THE COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/G.K.A. 8985. 4428 
Engineering Designs Brancn 
minster, the a ee a LOCOMO- 


veying and construction of engineering works, espe- 
briet det ge 3 ave and expe } aiittank 
co 3 As ssistant Engineer Re- 
rate for one tour of 20 to 30 months’ 

of £55 for single men and £105 for married men, F 

ferably single, who should be A 

possess some practical experience on civil ing 
FOR THE COL MONIES. x Millbank, London, 7 ng 
GRADE, REQUIRED _ for_ the 
months’ service wiih possible permanency. ‘Salary 
restoration ot weace and will then be reconsidered. 
4.M.1.U.K., who have had eoud Soatienl experience 
and experience, to the CROWN AGENTS ra THE 
3 Assistant Engineer Re- 
of twelve montnos with possible 
ance of 10s. per diem, Quarters free of rent and free 
Candidates, preferably single, age 2-49, who must 
brief details ot age and ae te to the OWN 
i he Crown Agents for 
the COLONIES REQUIRE a st 
TIVE DRAUG 3HTSMAN d experience of 


locomotive Design, either in’ Great Eritain or the 
Colonies. Commencing salary £150 to £200 per 
annum, according to experience, plus war bonus on the 
Civil Service scale (at present 20 per cent. on salary 
plus £60). The appointment is non-pensionable, and 
the selected candidate will require to contribute to the 
Provident Fund.—Candidates should apply by wre 
to the CROWN AGENSS FOR THE COLONIES, 
Millbank, Westminster, S.W.1, not later than "the 
2éta July, giving full particulars of their training, 
experience, technical qualifications, age, &c. 
Applicants must auote the following reference on the 
top left-hand corner of application : M/Mise, 1468. " 
44 





A berdeen : Robert Gordon’s 
TRCHNICAL COLLEGE. 
ENGINEERING DEPARTMENT. 


The Governors invite APPLICATIONS for the POST 

of ASSISTANT LECLURER and DEMONSTRATOR 

_ Sash bar aes Rc =e and = Electrical). 
£250 per Full iculars and forms 

of application, which | should be lodged not later than 

30th July, may be had 

JAMES MCKENZIE, 





4415 Secretary and Registrar. 


tions must be received not a than 28th Jaly 
LEMENT G. BON E. 
_ County Offces, ensiiialae- 55 


Kent Education Committee. 


JUNIOR TECHNICAL SCHOOL AND 
TECHNICAL INSTITUTE, SHEER- 
N 





APPLI CATIONS. _are INVITED for 
APPOINTMEN 
(1) HEAD a “ENGINEERING DEPARTMENT. 
Candidates should hoid a University Degree 
in Engineering or equivalent — 
and have had workshop experience 
vious experience in teaching and in lehare: 
tory practice essent 
Initial salary £180 to £290 per annum 
necording to qualifications, together witb an 
allowance for approved experience and 
training’ up to £115, and rising — to 
satisfactory service, by £15 to £450 
(2) A GPADUATE to TEACH PHYSICS and 


the following 


MATHEMATICS. ae successful candi- 
date will be expected to begin duties early 
in September. 


Initial salary £140 to £220 according to 
qualifications, together with an allowance for 
appraved experience and training up to £115, 
and rising to a maximum of not less than 
£250 and not more than £420 in accordance 
with the Committee’s scale. 

Forms of application may be obtained from Mr. 
H. Bell, Technical Institute. Sheerness, to whom 
they should be returned before 22nd July, 1919. 
E. SALTER DAVIES, 
Director of Education. 
lith July, 1919. 4368 


Sunderland Education Com- 
THE TECHNICAL COLLEGE. 





The Committee invite APPLICATIONS © for the 
following. VACANCIES on the full-time 
{NEERING eee eac hasi ONE ‘SENIOR 





ASSISTANT - 
mai Saga DEPARTMENT: ONE ASSIS. 


Applicants must possess a University degree or its 
equivalent. For the Engineering Department 


works eX, an 

ment vacancy training in Mathematics iano Experi- 
mental Mechanics, with teaching experience 

in a Technical institution. 

Further particulars, with copies of salary, scales, 

lorms of application can be 


according experience and quali 
fe we yp en Bgl by £10 to £450. 
initial £200-£250, pees and qualifi- 
cations, and then bys 
Applicants must "apvly. a letter, with copies of 
testimonials the under 


recent 
signed on or before ‘Monday. 2ist July next. 
HERBERT RB. 


Chiet Education Officer. 
Education Offices, 


15, John-street, arn, 





doth June, 1919, - 4051 





aeetenthen forms may be obtained from the 
Education Officer (1.1), Bice ge Otfices, Victoria 
Embankment, W.C. (3 dressed foolscay 
envelope , necessary). } eos must be returned by 
11 a.m. 6n 23rd a. [= disqualifies 


4401 Clerk of the London County Council. 





The Royal Technical College, 
GLASGOW. 


DEPARTMENT OF eae ENGI 
NEERING. 
APPLICATIONS are errr for the POST of 
F ASSISTANT ae oe 
Further particulars gy obtained the 
PROFESSOK of MECHANICAL INGINEERING at 


the College, to whom applications should be sent not 
later than July 3ist. 4209 





The University of Sheffield. 


FACULTY OF ENGINEERING. 
*LECTURER in ELECTRICAL ENGINEERING 
REQUIRED. Salary £350 per annum, including 
evening. work. Candidates should be Graduates of a 
— University, and have had experience in Works 


in Teaching 

“DEMONSTRATOR and saat LECTURER 
in CHANICAL ENGINEERING REQUIRED. 
Salary, £500 per ——_ isclading evening work. 

A ting particul: of training, works 
and teaching pire emer accompanied by three testi 
tmonials, and giving the names of three Referees, 
suould received not later than August 2nd, 
ad the Dean of the Facuity of Kngineering 
Tne Oniversity, Soeuield. 

W. M. GIBBONS, 


43ng Registrar. 








[Jniversity College, Notting- 


HAM. 
DEPARTMENT OF ENGINEERING. 
LECTURER IN MECHANICAL ENGINEERING. 
APPLICATIONS are INVITED for the POST of 
LECrURER in MECHANICAL — 9 aon at 
a commencing salary of £300 per 
Particulars and forms of sgotetitm, which should 
be returned not later than July 22nd, may be 


obtained from 
v. E. SHIMELD,] 
4162 Acting Registrar. 





PUBLIC NOTICES (continued) 
Page II.; 





SITUATIONS OPEN 
Pages Il..and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, i&c., WANTED 
Page VIII. 


FOR 
Pages VIII. and CIII. 


AUCTIONS, Pages III. and CX. 


PREMISES TO LET OR WANTED 
Page VIII. 


WORK WANTED, Page CiV 
MISCELLANEOUS, Page CIV., &:. 
RECONSTRUCTION, Pase CIV. 





WUMERICAL INDEX TO ADVEB- 
TASGMENTS. Paws CIX. 





THE ENGINEER 

















PUBLIC NOTICES 











PUBLIC NOTICES SITUATIONS OPEN (wentinwed) 





Jury 18, 1919 
SITUATIONS OPEN seem) 





niversity of Birmingham. 


APPOINTMENT OF ASSISTANT LECTURER 
IN MACHINE DESIGN. 
APPLICATIONS are INVITED for this APPOINT- 
MENT. Stipend £250 per annum. 
The candidate. selected, will be required to enter 
on his duties on the Ist of October next 
Furtber particulars may be obtained from the 
undersigned, to whom applications, accompanied by 
testimonials, should he sent pot late? than thé 16th of 


August. 
GEO, B. wag 0 
4415 retary. 


U sivutibter € Leeda 
MECHANICAL ENGINEERING DEPART- 
M 








The University Council will shortly proceed t 
APPOINTMENT of an ASSISTANT LECTURER 
(salary £400 a year) and FOUR DEMONSTR ATORS 
(salaries moa from £250 to £300 a year) in_ the 
Engi artment. Further particulars from 
the SECRETA RY, University, Leeds, who witl 
receive applications up to the 31st July, 1919. 4420 





\ sania Riese Com. | 
, MITTEE. 


VICTORIA INSTITUTE SCIENCE AND 
TECHNICAL SCHOOL. 


Headmaster : J. NEWTON bg nay D.Se. 
APPLICATIONS are INVITED for the POST of 
LECTURER to take charge of thre suaeeiotae: at the 
&bdeve Institute. Salary £300-£25-£350 Applica 
iions, with nega ag —— reach the under- 


on OF th Jul 
a < DUCKWORTH, 
retary for Higher Education. 
Victoria Institute, ~ Woreest ter. 4435 





(Jounty Borough of Grimaby. |! 


ELECTRICITY Pepuchteicr. 
The Corporation are prevared to receive TENDERS 


Hektor, Pract ea RGU 


Berexsh of Crewe. — Waterworks 
t man. Reply, stating age, 


F WATERWORKS 
iavite 2 APPLICA TI 


we. na? be “ynlery, &e., Box No. 12°89, ¢ 
is Leds i TF ihastOeecas 


yes. gto N on DESIGNER WANTED 
et. Works. Must have thorough 
Clr Chass 


is.—Wri ite, stating 


ey 


and ©o,, Ltd., 154, Cherkusci road, 





SUPERINTENDENT 
Motor Components Wor' 
permanent, progressive situation for first’ 
class man :  Addrens, stating age, experience, salary 
rejuired, P860, The Engineer Office. Ps60 


Os NT DRAUGHTSMAN WANTED 


experience in Waste Detection wi 
and must be capable of control 
Inspectors and workmen employed by¥ the Depa 








fon Office for Works Lay-outs ; vod a 


rience in structural ae essential. Applicant 
should state ave, salary, when at liberty. r 
$13, care Deacon's Léeadenhit it street, fe 


1393" 4 3 





Salary £4 per week and uniform. 

obtained from t 
L. St. G. Wilkinson, " 
on receipt of a stamped 








ANAGER or TOuEMEN ry Fe grey District | 


of a modern plant 0} 
ui, faateding “devine hilns for bh 
stating experience, 

and salary required, to P4811, The Engi 


E 
pt. 
Monictpat I Buildings, Crewe, 
addressed en loolsca, 
Applications 7 * candidate's * own ene ee accom. 
ree 





RAUGHTSMAN, ENGINEERING ek OUIRDD 


in London office, accustomed to steel Structural 


work and detailing drawings for shops ; age 25 tu jy. 
Salary £4 108, per week,—state fully esperience and 





to be forwarded to me 
Waterworks Inspeetor,”’ 


“HAROLD 8S, K. FELTHAM, 





LANT ENGINEER WANTED to Take Charge o 
large Bo pnd Bot Works and all Machinery 


when could comme to e F. 849, care Deacon's, 
Leadenthall-street, F.C. 3 4449 4 
RAUGHTSMAN, — FIRST-CLASS DETAIL ER R. 
experienced in Structural Work and Conveying 
Vlant, REQUIRED for Engineer's London Ottice 
Address, 4452, e Engineer Office. 4452 4 





Municipal Buildings, Crewe. 
1 Ltd., Works, Dariasion. stating cae s required 
and giving necessary references as to ability. 


SUPERINTENDENT RE- 

ont iRED in the Midlands to take control of the 

tion ot a large ae station equipped — 
3-phase generating 

wager tube boilers, ot $0,000 pact 

have Lad first-Class experience, 


grades A 
including salary fequtred.- 








nical Detniling.— Address, P¥69, Toe Engineer lites, 
Ps 


(Jhinese Gove Government eptints 


i LINE. 
irs ONS ae en Par 
broad. Married man 


Full 
ree years’ agreement. -Addtess, 4407, The. Enui- 


RAUGHTSMAN for Evenings Work in West 


London distri¢t. must be @atable ot Mecha. 


A 


RAUCH TEMAN, ‘Preferably with, Fxpetionce of 
eroplane Work, but nit essential, REQUIRED 
MEDIA ELY.—Apply, stating age, ex perience, 
et salary aired, to the AUSTIN MOTOR co! 


sLongbric ge Wotks, Northfield, Bltminaban. 
A 





oaiy by Tethers giving 


TED in somnenien with large Bastion 


experiencé in similar educational capacity. — Address, 
of —e and . ee 
4*9 


Messts. 
_70 V Victoria-s street, London § 5.W. | Ww. 





RAUGHTSMAN REQUIRED in Heating and 


Ventilating Engineer's Office. One with pre. 


vioas experience of the business preferfed.— Adress 
Le aS of potercpees and stating salary required 
Ps 


The Engiteer Office. Boo Ad 





SITUATIONS OPEN required. 4469, The Engineer Office 








yROGRESS. —ENGINE ER 


. bee to THANK fhe numerous APPLI 


to their advertisement “experience covential.- 


RAUGHTSMAN REQUIRED, with | 5 Seeinastonce on 
Light Struetural Work, Chemical or Gasworks 


State age, experience and salaty required— 


ddress. 4295, The ) Engineer Ofte. 4295 a 





man ; previc 
The appointment has now been giving fuli fot sat of — and salary rec! red. 








Large agingering Firm in } 


anee # SU vot Wire Ma = YORK? Sag gt lands, a well educated MAN to Fill a responsible 





for the following :— 
SPECIFICATION No. 139. 
SEcTION t. HIGH-PRESSURE STEAM PIPES. | 
+» 2. BOILER FEED and_other PIPES. } 
. CIRCULATING WATER PIPES. } 
4 tg DRIVEN CENTRI. | 
FUGAL PUMP. | 
ae WATER boyy TANK, 
Sections I, 2, and 3 mvst be tendered for alto 
gether ; "Sections 4 and 5 may be tendered for 
separate! 

Specifications and drawings may be obtained from 
the undersigned on payment of a deposit of One 
——, which will be returned on receipt of a Dona 
tide 1 

Tenders are to be received by first poat, Monday, | 
August 1lith. | 

W. A. VIGNOLES, Lt.-Col, 
Borough Electrical ‘Engineer. 

‘Corporation Electricity Works, 

Grimsby, July, 1919. 4441 


[London County Council.—The | 


a" b pet J TENDERS fer 


” Cone 








AIRS TO PAVEMENTS, 
Rial! ard Rotherhithe Tunnels. 

GPersons desiring to submit Tenders may chtain the 
specitications, bil's of quantities. form of Tender, &c., 
en application to the Chief Fnzineer, at the County 
Hall. Spring cardens, 5.W., vporn peyment to the 
Cashier of the Cowneil of the sum of £3. This amount 
will be returnable only it the tenderer shall have sent 
in @ bona tide Tender and shall net have withdrawn 
the same. Fnill particulars ot the work may be 
obtamed on personal application, and the drawines, 
specification and other contract documents may be 
tbe Sen. = at the County Nal! before the payment of 
the fee. 

No Tender received at the County Ire after 4 p.m.. 
Friday, ee August, 191°, will te considered. 
JAMES RIRD. 


4422" Clerk of the London County Council. 


Fes Sale by Tender. 
LECTRIC GENERATING PLANT of Sub- 
pay consist: 





E Hornsby  WATER- TUBE BOILERS, rated salary’ rea 
8 


10,000 ib. steam per hour; insured for 160 Ib. pres- 
sure; only worked four years. 
THREE BOILER FEED PUMPS, with fittings. 
250 K.W. Belliss and a COMPOUND 


The whole of 5 en EXHAUST and DRAIN 


Commercial Position. Must possess good commercial 


experience, be smart, 


DRsvenrsnan y WANTED, Accustotned to Con- 


ensing Plant Arrangements and Details; pe- 


meoeney and good prospects for suitable man.— Write, 


experience and salary expected, to Box one ® 


Willtmes. 125, Strand, London, W.C. 2. 4242 





rea: a to control staff, Know: 
edge of Agricultural wnchiates and Steam Wagons 


; aa Teawestes Manch Reo 
- desirable, but not a oe 


Good opening fer the 





1a ey to Take Entire Charge 
rection Department of ini 
inane Cranes and Steel 





RAUGHTSMAN,—W ANTED by _Bigincering Firm 
in the West Ridity of Yorkshire, DRA CiitTs 


having general engineering Saberlence. - 


Address, stating age and experience, also salary 
expected, $471, Thé Engineer Office. 4471 4 





agin. Fully Qualified MINING 
— expert knowledge Quarrying, 


{Application by letter, aa ex 
to 4083, The Eng 
Address, stating age, experience, 
4222 a 








W . ee First-class FOUNDRY on ge 
‘0 
ree Pgs dart a a by Tates 


RAUGHTSMAN WANTED hoy Glasgow. with 
experience in the latest design of Water (ia 
pipes FR also accustomed to Boilerwurk. State aute 


try retrofred, with references 


and sal 
Gddress, sa P8a6. The Enéinest Ottice. P16 4 





for 
Wo she salary "offered. ~xdaress, 
3966, The Engineer Office. 





fj ATR for ARG pee tor y Rate eA 
UR JUNIOR CIVIL 


mACORYSMAN WANTED, London; Experienced 

in Bofler Honse Plant. Stafe ave, salary, expe. 

nae and when freo.—Address 4150. The Engineer 
ce. 


440 a 





positions need 
p and | statittg experiencé, firms bse whom positions 
to 24 Years. with raitway ont 5 salary requited.—Address, 423 
experience, Cai tamencityt Salaries 
FOUR GOOD LOCOMOTIVE aad ¢ CARRIAGE. and 
he AGON DRAUGHTSMEN 





— = perience Nn cHANICAL ES Fully 


| Di Stem Wace WANTED, with Rspertence in 


Steam Wagons, Tractors or Steaia Engines and 


Rotlera.— Address, stating Gualificativns, ave and 
salary reanited, 4479, The Eneineer Office. 4479 4 





referred. Commencing ee, 


£300 pe 
TIVE ENGINEERED ddress by letter ont. 


running experience. Poa ~f stating aze, md CO., 
phum, Vickers and Co., Ltd., 5, Nicholas-fane, gC 4. 
ONE MACHINE SHOP FOREMAN. aft 


ern machine om op practice essential. 
ONE BOILER SHOP. FOREMAN. 


h MAN ¢ CARPENTER, accustomed to 
carriage and wagon work and able to fix piecework 
prices. Salary £350 per annum 

cases passage will be provided and agree- 
ments entered into for three years. 





poe asec WANTED for Large Kngineer- 
Wo t have experience in Manu- 
aovees nat Commercial Chassis. mg 


No. 1 é 
Ss, "Clerkenwell I-Pod E. e. A. 





RAUGHTSMAN, with Experience in ‘Prostgniné 

Tools, Fixtures, as » for Gridley and Potter and 
Johnson Antomaties, REQUIRED in Works Draw ing- 
office of large London i of Motor Manufacturers.— 
Address, statifg age, experience, and salary required, 


The Engineer Ofte. #475 A 


RAUGHTSMEN,.—A Eng ineering Firm i is 

in need of TWO NIOR DEAUGHTSMEN for 

Lay-outs of Power Station Plants; applicants should 

preferably have eee experience 2 of running or repairs 
a 


y but General 





ANTED. — DRAUGHTSMAN, with Con- 

siderable experience in _ Tank Installations. 
Permanency it sultable. xperfence and 
salary —Address, 4201 The Engineer Office. 


will receive preference. 
Applications, giving details of experience, to be 
to 7.B., care of Messrs. G. 5 x 





by copies of testimonials. 


in 

Engineering Experience aa thal in any case; per- 
manent ponttions. State full partioutars including 
ome sod salary required.—Address, 4239, The Engineer 


4239 A 











TANTED, MACHINE TOOL EXPERT, Capable of ANTED, met General 


Advising on Equipment and Pe mg to 
Erection and Output of High-class 


required for oes. ‘Address, P3863, The Sapeaesr Office. 


yp 2 haggy = 9 —A Number of Capable MECHA- 


RAUGHTSMEN WANTED, with 


sound, whe pecining and poeteaahty with experi- 





positio:s 
its bi men.—-Address, with pa:- 








‘ANTED, DRAUGHTSMAN, by First-class Firm 


lars of ine. —- and salary —, — 


The Engineer O 





of Heatin: d Ventilating E 
must ‘he accustomed. to. fot 








SSISTANT ELECTRICAL Lg Ha Experi 
ced Testing of smal! . Dynamos, Motors 


ONE 
ENGINE, direct-coupled GENERATOR, 2850-3000 | and Electrical Accessories mn rites giving en te 
volts, 50 periods. 5 of age, training, ¢ and 
THREE 200 K.W. DIFTO. ONE 125 K.W. DITTO. | 4911, The Engineer 


Ste Instal perma: 
Address, 4249, The | Engineer Office. 





with Experience in 
Structearal Stee?, and Reinforced 
, Newcastie-on-Tyne.— Address, ‘emg 


ag 8 DRAUGHTSMAN 





PIPES and VALV 
5-Ton OV. ERHEAD. TRAVELLING CRANE, 33ft. 


and can De seen fixed as left off work, and will be sold 
in one or more 


yh as oa -class MEN REQUIRED oy 
Midland firm; must be capable of 

ng with original problems, desizn, 

nt work. Only well-trained accurate workers 


need apply. State fully particulars of training, 
qualifications, experience, age, salary required.— 
Address, 4442, The Ex Engineer Office. 4442 4 





MANAGER WANTED 
gn Railway, with good working knowledge 


space. 
of Electric and Steam Traction.—Apply by ria 
Sho Gove sings. B sikty Sie Semmaiets alent, ot Z. A. 844, care Deacon’s, Leadenhall- ot, ES. S 


pcianes. "and wage expected, 4392, The 5 





wae DRAUGHTSMEN, ed pig oem and 





Lots 
Tenders to be in by 10 a.m., July 29th. 
Further particulars and order to view, apply, 
HUBBARD, SON and a EVE 
jolicitors. 
7, Quéen-street, E.C. 4, 





Re THE RUBEL BRONZE _ METAL £O., Etd., 


Knowled; 
to ROBT. DEM Pete 


Pa A gy geo fog | Yer gs for Jig and Tool 


Engiaeering Factory. 


Must re ‘had experience on this class of work, 
; age, experience, and salary required.—Address, 
. The Engineer Uitce. 43,5 A 





SSISTANT WORKS MANAGER RE 
Scientific Instrument Works empl 


Pa in 
ind of techates! qualifications ax 
q@ ons 
Shey eopectod-“Addrese, 4150. the Engineer 











200 6 
work essential. to Lay-out Machinery and General 
stating ex perience and 


ace 
Plant.—Apply by letter, 
-» 76, Queen’s-road, W. 2 


Di ster Works. tn WANTED for Large Tron and 


Works in North Lincolnshire.—Apply. 


BoUReN itt salary pea: to the RED 


IRON and COAL CO.. Ltd4., Scun 
ee A 





Small Heath Metal Works, 
O BE SOLD BY TEND DER. 
THE SMALL HEATH METAL WORKS. 


Si Harry S. Foster, Knight, | he % 


of Grosvenor Mansions, 82, Victoria-street, yy in 
be giv 
l‘reierence will be pF 
in boiler efficiency tests. 
July 1919, OFFERS by TENDER for the PUR- | or single, and salary required.—A 
CHASE of ove or beth of the vere ~ being | Engineer Office. 


fi = BUYING DEPARTMENT REQUIRED by 

of ENGINEERS emptoying about 1500 
i ene salary £400 to £500 per annum. 
Must have had prev 
small Heath, Birmingham, and containing approxi ea en a aah, calary 
mately 8633 sq. yards, with access to the Great required, and when at liberty.—Address, 5 ‘he 


Westminster (the receiver appointed by the Debenture 
Holders of the above-named company) is prepared to 
receive on or before THURSDAY. the 31st day of 


the poenente of the above-named com 

LOT 1.—(a) Capital PREEHOLD 1 LAND, BUILD- 
INGS and PREMISES, known as the Smal! Health 
Metal Works, used as a manufactory for non-ferrous 
alloys, in the form of castings, pressings, forgings and 
extruded rods and sections, situate im Allon-road, 


Western Railway and Birmingham Canal. 
(b) PLANT and MACHINERY, fixtures and fittings 
foundry and loose tools, foundry moulds, spare parts, 


electric and other équipment, motor lorry and car, & 


and office and mess-rooms farniture and accessories. 


2.—The ITISH, COLONIAL and FOREIGN Apply, stating age, pint vais ‘and salary expected, 


oi Pe pe gt Heo of the business of the company. | laboratory. 
PATENTS ~+y PATE NT RIGHTS and TRAD to CHEMIST, Wm. P 
MARK. Agents, Glasgow. 


The Receiver reserves the right to sell (a) and (b) 
and (c) of Lot 1 or both or either of the Lots 
together or separately as circumstances may demand. 


The Receiver also does not bind himself to accept the | pave had ex 
highest or any Tender. power-house work 
Particulars and conditions of sale and forms ed cant with knowledge of Mpanish. Apply. 


Tender _and contract may be obtained from the 


RECEIVER, or from Mr. David Davis, Solicitor to Street” 8, 30, Corntill, -E 


the Receiver, 117, Colmore-row, Birming 
Orders to view may be obtained from Mr. A. C. 
Allday, General Manager, at the works. 44401 





TER INSPECTOR.—ENGINEER RFCUIRED 
= paserweee Tns ioaeen and Repair of Water 
+e gp ry yg el on the North- experiemee in Design and 


artme! 
East Lay out of Mactinery an advantace: 


Pam ry ot gg LADY TRACER WANTED a ee 


DL: — for Kngineet’s Drawiug-office. Wa 
—Apply, GILLETT, a and 


508 
co. Pita. "Bo Bookham, Surrey. 





experience 
‘Sddews. “75. The Enzineer Office. 
. NEAT DRAUGM ISS ES »* ine ¢ Work 


exper 
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XPERIENCED STRUCTURAL DRAUGHTSMAN 
REQUIRED for London Office.—Addreas, giving 


re salary required, and when at liberty, 
46, Enzineer Office. 4246 A 





Permanency it baitanie.— — 
, 4386, The Engineer Office 4386 A 


Wi 





hands. CE, 
accustomed to Portable and 


buying. nes.— Write, giving be par- 


Pitrnavine JIG and TOOL DRAUGHTSMAN 


UIRED by Midland Engineering Firm, 
lay-out of operations and to undertake 


paretion of shop drawings for new gn 


be accurate and quick worker. Stat 
5 ny salary required.—Address, 4322, “The 


Haoiness Office. 4322 a 











ee ore for Eastern ents. 
GHTS: com 


HEMIST’S ASSISTANT Babi a for 
WORKS, o an. v3 age, experience and salary required.— 
Address, Office, 





‘00D DETAILING DRAUGHTSMAN REQUIRED 
for Constructional Steel Work in North London 

ottice.—Address, stating age, experience, and salary 

expected, 4323, The Engineer Office. 4323 a 








jANTED, Good DETAIL yg with 


‘perience, 
estminster «write, qos ex 
age and salary required, 4208, The Engineer 





XLECTRICAL ENGINEER WANTED for aaree 6 of 
‘4 Electric Power Plant abroad. 
— in a, men and of 


Ray c 70cr DESIGNER WANTED. A mar 
held a similar position in a Motor Car 


Works. ° The position offered is & permanency and 





toa designer 
e. -3 a gauging ability, Address, 4235, The 
Office. 4235 A 
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| i eee Pes Pogs "Machines 8) faily Brown and 
Address, 4168, The Engineer 0 
ANTED, JUNIOR i eee | DRAUGHTS- 

r Contractors’ and General Engi- 


Ww eoem faater firm. peg 7 Fano 











NGINEER REQUIRED for 
Straits Settlements. abou 

—. - ——— sole a : 

° . . nitial agreement, good salary, view 

ity of Wakefield.—Senior position.— Address, P861, The Engineer Office. 





ENGINEERING pr Aws. 
' APPLICATIONS ute INVITED for the POST of 
SENIOR ENGINEERING ASSISTANT z connection 
to 


good practical 
with waterworks extensions Rian are expected cae working of such chi 
utch le. Rept 


require eight years for conrplet 


Preference will be given to applicants having had caginaan v 
a with Masonry Dams and Reinforced Con E.T.R.. c/o May and pe none oO Tedilly, 


neering. 
salary required, and experience, 4464, The Engineer 
GINEER to Represent in nes a Pritish Firm of | Office. ' 4464 A 





ANTED, TWO_PRACGHTSMEN, ag Know- 
ge of General eresnn 





ond Co., Gaines, 1 


1G and TOOF, DRAUGHTSMAN, Used to Modern 
*3 Machine Shop and Electric Cranes, Only really 
competent men need apply.-—-Full particulars to 
RUBERY, OWEN and CO., Engineers, Darlaston. 


4424 A 





and TOOL agg pts fgg? WANTED for 


progressive Motor Vehicle Manufacturers in the 
span. gg —— of Mac 


hine Tool Design 


advantage. and wages required.— 
Adaress, 4350, he Es Enginece Office. 4350 4. 


Mca TOOL pues. sot 





ae = Ord 


WANTED. tol ouitionians at peices 
jr salary ombud: —Address, 4069, 








cre’ 
Saiaty £300 per annum. 
Applications, — age, qualifications, and expe- 
Fience, together with two recent testimonials, to reach 


vhe ae not later than 2ist July, 1919. Concrete _Structures, 
. CLEMESHA SMITH, M. Inst. C.E., PE LIND end 


Waterworss Engineer. 








Parliam 
Town Hall, Wakefield, 4243 writing. stating experience, &c. 
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Regulating Storage Reservoir on 
the Upper Murray River. 


WE have just received from Australia the following 
particulars regarding the reservoir which it is pro- 
osed to form by constructing a dam on the Murray 
River at Mitta Mitta. The work, which had just 
been commenced at the time the information we 
publish bélow was dispatched, is being carried out as 
the result of what is known as the River Murray 





the Government of New South Wales notified the 
State Rivers and Water Supply Commission of 
Victoria that a site immediately below the confluence 
of the Mitta Mitta River with the Murray was con- 
sidered the best available, and sought the concurrence 
of the Commission and the Victorian Government in 
the selection of that site. The Victorian Government 
concurred on December 4th, 1918, and the River 
Murray Waters Commission were notified of the 
decision of the States on December 5th. 

The Mitta Mitta dam site—see Fig. 1—is situated 
on the Murray River immediately below the con- 








~ SCALE 
19 


eas | 





eae ¢ f 
os a 5 
th H % 
rt) f = — 
ae oe a ~~ 
alr 
anne NEW 
Mh, 
| ) tay 
/ % 
{ Ye,  —_Bungowannah 


Barnawartha 











LBURY f 
\ eral q. 


| 
1 | 
| 


| 
| | 

| 
| 


| 


! 
| 
} 
Cooyatong 
| 





ITTA MITTA DAM SITE 
w 9 GY 
| he J 3 Bondgiila iY fo 
% w oa g ‘ ena RL 602 ‘ Tallangatta es Rea | 
ae A wy A iL ty Mitta 
\% wr x SI; ix Mitty , 
te , oh Je 4 tm_, C a 
si 4 Huong oe lige . 1 
} Ry \2 Kz ie ’ He 
< 
| : wv , {VICTORIA Pie 1 | 
av ues, S \ 








"The EnGiveer” 


FIG. 1—MAP SHOWING POSITION 


Water Agreement. The latter was entered into by 
the States of New South Wales, Victoria and South 
Australia and the Commonwealth, and it provides 
for a total expenditure of some 4} million pounds on 
the construction of a regulating storage on the 
Upper Murray and a series of locks and weirs from 
Echuea in Victoria to Blanchtown in South Australia. 

An inter-State engineers’ report, which was made 
in 1913, suggested the construction of a storage 
reservoir to contain 1,000,000 acre-feet of water 
at Cumberoona on the river Murray above Albury, 
or at such other site as further investigation should 
prove to be more desirable. The objective of the 


ST Cpenioge BONIS cheer: 95,4 ataszed far 100000 Cuseee 


Swain Sc. 


OF THE MITTA MITTA DAM 


It is not desirable that the impounded water should 
rise above the full supply level, for reasons connected 
with the submergence of lands which would result. 
The highest flood of which accurate records exist 
occurred in October, 1917, and the gaugings recorded 
of that flood at Corowa have been adopted. These 
gaugings taken by meter indicate a maximum flow 
of 125,240 cusees, and if this be reduced back to 
Albury in the ratio of the area of the catchments 
and a deduction made in respect of the flow of the 
Kiewa, 90,000 cubic feet per second is arrived at 
as the flood volume at the site of the proposed dam 
at the Mitta. As showing how exceptional this flood 


| was, it may be mentioned that the estimated dis- 


charge at Albury has only exceeded 29,500 cusecs 
twice during the past thirty-three years. It being, 
| however, considered desirable to provide against 
| every contingency, no matter how remote, the flood 
| discharge of 100,000 cusecs has been adopted in 
designing the Mitta Mitta Dam. It has been already 


| pointed out that it is not desirable that the level of 
| the impounded water in the reservoir should rise 


above the full supply level, as if the crest of the spill- 
ways be fixed at that level, the discharge of any 
flood water over such spillways would result in the 
| raising of the surface level of the reservoir. To avoid 


| such rise in level the crest of the spillway, which will 


| form portion of the dam, has been fixed 15ft. below 
| full supply level, and movable shutters 15ft. in height 
| are provided on the top of the spillway, the lowering 
| of which will permit of the discharge of flood waters 
| up to the volume of 100,000 cusecs without any rise 
in the surface of the reservoir above the full supply 
| level. 

The dam—see Fig. 2—will be curved in plan in 
| order to take advantage of the most favourable rock 
| levels as disclosed by the borings. The total length 
will be 3601ft., divided into three sections :—(1) 
| Earthen dam, 2700ft. long; (2) concrete spillway, 
| 740ft. long, including turbine wells ; (3) outlet works, 


| 161ft. long; total, 3601ft. “s 


The earthenwork section of the dam is situated 


| on the Victorian side of the river, and extends across 


| the alluvial flats, the crest of the dam being on an 


fluence of the Mitta Mitta River, between the counties 
of Goulburn in New South Wales and Bogong in| 
Victoria. It is six miles east of Albury in a direct 
line. At this point the river Murray flows close to 
the New South Wales bank, a considerable alluvial | 
flat, subject to flood, existing on the Victorian side. | 
The formation at the site is alluvial overlying beds | 
of sand and gravel, below which there. is a layer of | 
decomposed granite of varying thickness. The bed- | 
rock, which consists of grey granite, is reached at an 
average depth of 34ft. below the surface of the flat, 
and similar rock obtrudes in the hills on both sides | 
of the river. One hundred and fifty-eight bores have 





average 85ft. above the surface level of the flat. The 
‘level of the crest of the dam is such as to give a 
clearance of 12ft. above full supply level. This 
portion of the dam will be 32ft. in width on the crest, 
on which a roadway will be provided. The alope 
| on the up-stream side will be 3 to 1, hardening to 
2 to 1 for the top 12ft. The slope on the down-stream 
side will be 23 to 1, hardening to 2 to 1 for the top 
12ft. A core wall of concrete, carried down so far 


|as is necessary into the decomposed granite, or if 
| necessary into the bedrock, will be provided. Selected 


material specially consolidated will be packed on 


/ each side of the core wall. , The up-stream slope of 


























































































































a“  Siyloge Turbine Well noe 
+ 161-0% j-\“Bpillway 710-0" long : Earthwork with reinforced ——————— ~iniescaacoonaill 
iL 614 Top of Flood Gates Ri 602: Top of Roadway f.1. cotani ‘siitian) 
eeererereserereerreer ery egy ||| } 
1) ~— peProx| sine of Granite. itt GTS L.A = = a on | 
——— ae Ree oot LMM tte 2. — oe tpg gee ——— 
8 - 6.0'Dia. Bisiece torr BL. 5200 capable of diccharpiog Sie 1, st constrvetion po vison only oth _ a ae S800 $500 5000 5500 
980,000 Ao. ft. per Month or 8000 Cusece under a headof 29 ft. permanent Sivice openings as required. 
TABLE OF CAPACITIES & SUBMERGED AREAS 
&.L. of Contour Acre Feet | Area Submerged) 
Acres 
532° (flat) 
542’ 28,100 4,100 
552 78,120 8,000 
562" 181,900 13,300 1,044,900 Ao. Fe, 
Hy | HN 572 335,000 17,400 1,000,000 Ac. FR. 
TM I 582 529,100 21,700 900,000 ». 1 
r } 692 766,300 26,200 
peat semua ponowied senenaion 800,000 1 vs 
612' 1,367,500 34,800 y, 700,000 ., 
-_ 1,737,600 39,800 600,000 ., 
2,100,100 44,700 820,100 Ae. Ft 500,000 , 
NOTE:- yaar FIGURES ARE APPROXIMATE PENDING 
COMPLETION OF SURVEY 400,000 4 v0 
$35,000 Ac. 
300,008 
181, ger i 200,000 ,, 
18,120 Ae. Ft. 
as requ 28,1004 Fe” | TA oe 
Reduced level ss2 542 552—=—«i«SG2sC«ST?CBZCSZSCGOD = 
SCALE 
160 80 8 100 200 300 400 800 600 700 800 FEET 
ee ee ir thet 
° wrap - 
igi >. 
Pr 
} 
it 
THe Encineer’’ Swain Sc. 


FIG. 2—ELEVATION AND PLAN 


storage is to supply, in conjunction with the natural 
flow of the Kiewa River, a regulated flow at Albury 
of 240,000 acre-feet per month fér the irrigation 
season, ranging from eight to nine months per annum, 
subject to some diminution in such abnormal dry 
seasons as 1902-3. 

Following on the engineer’s report of 1913, exhaus- 
tive surveys and borings were. undertaken on the 
River Murray from Albury to the head waters of the 
river, with a view to ascertaining the most suitable 
site for the construction of a reservoir of the capacity 
called for in the engineers’ report. Twenty-eight 
sites were investigated, and on October 15th, 1918, 





OF PROPOSED MITTA MITTA DAM ON THE 


been sunk by diamond drill at the site. The cores 
of the decomposed granite rock obtained show 
generally that it increases in density as the bed- 
rock is approached. 

The objective is a storage of 1,000,000 acre-feet 
—equivalent to 43,560 million cubic feet, or 272,250 
million gallons. Surveys not as yet quite completed, 
show that a dam having a height of about 94ft. from | 
the bed of the river to the full supply level will be 
required. With the reservoir full the submerged 
area on the Murray would be approximately 16,820 
acres and on the Mitta Mitta 13,480 acres, making a 
tota! surface area of the full reservoir 30,300 acres. 





RIVER MURRAY 


the dam will be protected by a layer of rock packed 
in place, rubble grouted in with cement, or reinforced 
concrete, as may be found most desirable, having 
regard to the nature and cost of material obtaining 
during construction of the work. The toe of the 
embankment, both up-stream and down-stream, will 
be strengthened by rock tipped in place. A small 
length of earthen dam, similar in design to that 
described above, will be constructed at the New 
South Wales end of the outlet works, while a low 
embankment approximately 2000ft. in length will 
be constructed on the Victorian bank. 

The spillways portion of the dam, which is 710ft. 
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in length, will be situated in the existing river bed, 
and thence towards. the New South Wales bank. 
It will be constructed of concrete in which the largest 
obtainable stones will be embedded. A gravity 
section, suitably curved to act as a spillway, will 
be adopted, and the maximum stress in this portion of 
the structure, except where reinforcement is used, 
will not exceed 12 tons on the square foot. From 
the crest level of this portion of the dam will rise 
thirty piers carrying the roadway, and serving as 
abutments for the movable shutters of the spillway. 

The shutters will be thirty-one in number, each 
having a clear opening of 20ft. and a rise of 15ft, 
so that when raised above the crest of the spillway 
the top of the shutters will be 15ft. higher, which is 
the full supply level of the reservoir. The shutters 
will be designed to travel on sliding guides, and will 
be lowered on the up-stream face of the dam, the 
lifting and lowering being performed by suitable 
mechanical appliances operated from the level of 
the roadway, the necessary power being supplied by 
turbines situated in a special chamber in the dam. 
The roadway level across this portion of the dam will 
be the same as on the earthen embankment, but the 
width will be contracted to 20ft. 

For the purpose of dealing with the flow of the 
river during the construction of the work, one, or 
if considered necessary two tunnels, each 20ft. by 
20ft. or thereabouts, will be provided in the lower 
portion of the dam, which tunnel or tunnels on the 
completion of the work will be closed by means of 
a reinforced concrete bulkhead. Should it be con- 
sidered desirable to provide means of drawing water 
from the reservoir to a lower level than that provided 
for by the outlet pipes, for the purpose of inspecting 
the foundations of the dam, special valves will be 
provided in the tunnel bulkheads. 

As already stated, it is estimated that when the 
whole of the spillway shutters are lowered, and 
assuming the depth of the water over the crest of the 
spillway to be 15ft., that is, full supply level, the 
discharge will amount to 100,000 cusees, and while 
it is not desired nor anticipated that the water level 
should ever rise above that full supply level, there 
is nothing in the design of the structure to prevent 
the discharge of a greater volume, should such an 
abnormal rise take place. Further, it is to be noted 
that the discharge of 100,000 cusecs provided for by 
the spillway is entirely independent of the volume 
which may be discharged through the outlet pipes. 

At each end of the spillway section a portion of the 
dam about 15ft. in length, constructed of concrete, 
will contain the wells in which the turbines for pro- 
viding power for operating the spillway sluices will 
be situated. From that point the outlet works will 
extend for a distance of 161ft. This portion of the 
dam will be built of concrete in similar manner to the 
spillway section, and will also carry piers supporting 
the roadway, but as no water will pass over this 
portion of the dam, it will not be curved in cross- 
section, as is proposed in the case of the spillway. 
In the lower portion of the dam will be situated the 
draw-off pipes, eight in number and about 6ft. in 
diameter. These valves, with valve chambers, gear, 
&e., controlling the discharge through the outlets, 
will be designed in accordance with the latest experi- 
ence acquired in discharging volumes of water under 
similar conditions, so as to minimise vibration and 
attrition. 

The down-stream end of each discharge pipe will 
be suitably designed to admit of connections necessary 
for the extension of the pipes in connection with 
the development of power for the generation of 
electricity or other purposes. 

The site of this outlet section of the dam has been 
selected on the New South Wales bank of the river 
on account of the solid rock existing at that place, 
and the level of the outlet pipes is such that they 
will be fed from, and discharge into, a channel cut 
in the rock, which will be suitably protected by 
concrete as necessary. The eight 6ft. diameter outlet 
pipes, when open, will discharge under a head of 
29ft., 8000 cubic feet per second. This volume is 
equivalent to 480,000 acre-feet per month, or double 
the volume of 240,000 acre-feet per month, the 
regulated flow called for at Albury in the engineers’ 
report of 1913. With the water in the reservoir at 
the above-mentioned level, the volume of water 
remaining in the reservoir would be only 80,000 acre- 
feet, and as from the above figures it will be seen that 
four of the outlet pipes would be capable of dis- 
charging, under a head of 29ft., 240,000 acre-feet, 
it is clear that four of the pipes might be closed for 
repair or any other reason without reducing the 
required flow. Or, again, the whole or any of the 
pipes might be more or less throttled by use in con- 
nection with power development and yet the dis- 
charge estimated for irrigation purposes maintained. 
It will be seen further that these requirements £3 to 
the discharge are met by the outlet works provided 
in the dam independently of the flow of the Kiewa 
River. For all levels of water in the dam above the 
height of 29ft. before-mentioned, the discharge frora 
these outlet pipes is in excess of estimated re- 
quirements. 

The total contents of the reservoir being 1,000,000 
acre-feet, 405,000 acre-feet will be contained between 
the level of the top of the spillway and the full supply 
level with the shutters raised 15ft. It will therefore 
be seen that four-tenths of the water in the reservoir 





can be discharged by the operation of the spillway 
shutters without having recourse to the outlet pipes. 
Further, that a flood flow, estimated at 100,000 
cusecs, can be dealt with by lowering the whole of 
the spillway shutters, independently of any assistance 
from the outlet pipes. With the water at the level 
of the spillway crest, the spillway shutters become 
ineffective for the purposes of discharge, but under 
that head the outlet pipes will be capable of dis- 
charging 11,800 cubic feet a second, or 708,000 acre- 
feet a month, the discharge decreasing with a lessen- 
ing head down to 29ft. above the outlet pipes, which 
will then discharge at the rate of 480,000 acre-feet 
per month. 

It is proposed during the construction of the dam 
to deal with the flow of the river and flood waters, 
either through the tunnels already referred to or over 
the top of the concrete portion, as arranged during 
construction, relieving the alluvial flats—on which 
the earthen portion of the dam is to be constructed— 
of flood water as far as possible. 

The estimated cost of the work, subject to revision 
on completion of surveys of land to be resumed and of 
diversion of traffic routes, is approximately £1,600,000, 
which cost will be shared by New South Wales, 
Victoria, South Australia and the Commonwealth. 
The River Murray Waters Commission, representing 
the contracting Governments, has approved of the 
plans, subject to further consideration of certain 
details. 

Mr. E. M. de Burgh, chief engineer for New South 
Wales for works under the River Murray Agreement, 
representing the Hon. R. T. Ball, Minister for Public 
Works and Railways, constructing authority for 
New South Wales, is responsible for the design of the 
works, acting in conjunction with Mr. J. 8S. Dethridge, 
State Rivers Commissioner, Victoria, who represents 
the Victorian constructing authority. 





The Use of Pulverised Coal. 
No. 1I1.* 


In our first two articles on this subject we discussed 
the report on * Pulverised Coal Systems in America ” 


In introducing his subject, the author remarks 
that, in view of the many and varied valuable by. 
products derivable from coal which can only be 
reclaimed by means of distillation, it might be sug. 
gested on first consideration that any progress in 
the direction of economising fuel resources should 
take the form of preventing consumption of coal in 
the raw state. His reply is that whenever it becomes 
an accomplished fact that all industries requiring 
power or heat can be supplied with cheap electric 
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FIG. 8—-BERGMAN SYSTEM APPLIED TO A BRICK KILN 


energy or gas from the super-power stations now pro- 
posed, in which the coal used will be subjected to 
distillation, it will be time enough to prohibit the 
direct combustion of coal. It is possible, he thinks, 
that pulverised fuel may itself play an important 
part in promoting the universal distillation of coal 





by providing a ready means for the disposal of the 
| resulting by-product coke. Providing, he adds, that 
| 12 to 15 per cent. of volatile matter be left in the coke, 
| such fuel can be efficiently burnt in pulverised form. 
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FIG. 6—QUIGLEY PLANT WITH RAYMOND AIR SEPARATOR MILL 


made by Mr. Leonard C. Harvey to the Fuel Research 
Board of the Department of Scientific and Industrial 
Research. We now proceed to give a résumé of Mr. 
Harvey’s paper on “ Use_of Pulverised Coal, with 


In the meantime, the fact that 12 million tons of 
coal in a pulverised form are now being burnt 
annually in America affords sufficient evidence 
of the immediate economy which might be secured 
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FIG. 7—QUIGLEY SEMI-AUTOMATIC BIN-FILLING SYSTEM 


c) 


special reference to its Application in Metallurgy,’ 
which was read before the recently held meeting of 
the Iron and Steel Institute. 

as * No. II. appeared July 11th, 





by the use of powdered fuel, and what applies to 
America will apply also, and in even greater measure, 


to this country. 
By installing pulverised coal systems, the whole of 
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the coal supply in a works is concentrated at one or 
more central milling stations. All truck lines, sidings, 
engines, truck lifts, &e., and practically all labour 
for coal transport throughout that works are dis- 
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be considered. InYcertain cases the advantages of 
the one will outweigh those of the other. Each 
system has its rightful sphere of usefulness, and each 
has its faults and difficulties. As compared with 
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FIG. 9—-THE COVERT SYSTEM 


pensed with. It can be taken as an outside figure 
that the drying, grinding and transportation of 100 
tons of pulverised coal will require the attention of 
not more than four men per shift per twenty-four 
hours; or, say, twelve men on eight-hour shifts or 
twenty-four men on six-hour shifts. Another im- 
portant economy consequent upon the use of pul- 
verised coal is the reduction of metal loss or scaling. 
In one instance in America a total amount of 3.68 
tons of steel was saved in that manner per day in 
connection with a re-heating furnace having an 
output of 168 tons of billets—for rolling—or a saving 
of over 2 per cent. in actual metal, as compared with 
hand firing. The result is chiefly due to the small 
amount of excess air used with powdered coal. Owing, 
moreover, to the ease with which a reducing atmo- 
sphere can be maintained in annealing furnaces fired 
with powdered fuel, oxidation is almost entirely 
overcome, and the life of annealing boxes is, in 
consequence, twice as long as with hand or gas firing. 

Finally, as a means of using up accumulations of 
low-grade and high-ash fuels, such as that composing 
mine tips, and the exploitation of lignite, peat and 
other carbonaceous deposits, pulverisation offers a 
ready solution. 

Discussing the relative heat values of the powdered 
coal furnace, the producer gas furnace and the elec- 
tric melting furnace, the author gives the following 


table :—- 
Heat value Ultimate B.Th.U.’s 


of value of used. 

raw coal. heat Per 

B,Th.U. used. cent. 

1. Powdered coal furnace 14,000 .. 7708 .. 55.0 
2. Producer gasfurnace .. 14,000 .. 6731* .. 48.0 
3. Electric melting furnace 14,000 .. 4957 .. 35.4 


* This allows for a producer efficiency of 80 per cent., and a 
furnace efficiency as for powdered coal of 20.2 per cent., which, 
Mr. Harvey remarks, is a liberal allowance for gas firing. 


Taking these figures, the cost of melting a ton of 
steel in the electric furnace works out at 30s. .11d., 
while the cost in a furnace with producer gas firing 
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hand-fired producers, pulverised coal systems 
show a very greatly increased tonnage handled per 





unit of labour, and as against normal mechanically 
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gave @ comparison between furnace efficiencies for 
powdered coal, oil and producer gas firing. It is 
explained that no allowance for the overall efficiency 
of the plants was made in Mr. Herrington’ s calcula- 
tions, but that if an overall loss of 5 per cent. in coal 
for powdered fuel.systems, and 25 per cent. loss for 
producer gas practice be accepted, then Mr. Herring- 
ton’s figures for the net overall efficiencies for the 
three systems bear the following relation as regards 
actual fuel efficiency :— 
Per cent. 
tieadual coal furnace (14,000 B.Th.U.’s), using 
re-heated air for combustion .. 16.7 


Pp’ 
Fuel oil (19,400 B.Th.U.’s), same furnace ‘with 
same rise in temperature and the same 


charge of work . mea 
Water gas (300 B.Th. v. ’s), furnace. “using pre- 
heated air for combustion .. . 8.4 


Turning, then, to the capital and running costs for 
pulverising plants of various sizes, Mr. Harvey gives 
two tables, the first of which shows the capacity of 
drying and grinding plant and the labour required 
for outputs of varying quantities, while the next 
shows the capital outlay and operating costs of mill- 
house plants of various capacities. The figures given 
relate to prices as at present ruling, and allowance is 
made for labour, power, fuel for drying, repairs, 
interest and depreciation. We need not go into the 
details of plant required, nor will it be necessary 
to reproduce in full the table of costs. We shall 
take only the figures for the lowest and highest daily 
outputs, namely, 5 tons and 1000 tons. It appears 
that for the lower output the capital cost and the 
operating cost per ton of powdered coal, without 
stand-by plant, are £3500 and 13s. 104d. respectively. 
If stand-by plant be provided, the capital outlay is 
£4250 and the operating cost becomes 15s. 4}d. per 
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FIG. 11—POWDERED COAL FIRED OPEN HEARTH FURNACE 


fed producers an increase of 25 per cent. In com- 
parison. with hand-fired and hand-poked producers, 
at least four times the heat equivalent of coal can be 
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FIG. 10—POWDERED COAL FIRED MALLEABLE IRON MELTING FURNACE 


is 5s. 8d. per ton, and with a powdered coal-fired | delivered to the furnaces per single operator per shift. 


furnace 3s. 11d.fper ton. In the metallurgical world, 
eontinues Mr. 


with producer gas practice_that powdered coal will 
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arvey, it gvill be chiefly in comparison | Mr. C. F. Herrington, which appeared in the issue for 


Some figures are then quoted from an article by 





December 10th, 1914, of Engineering News, and which 


. 


ton. With the larger-sized plant—1000 tons per day 
—the capital cost of the plant, which, by the way, 
includes the building in each case, is £42,500, and the 
operating cost 2s. 33d. per ton. With stand-by plant 
the figures are £47,200 and 2s. 4}d. respectively. 
It is pointed out that, in arriving at these costs, 
labour is rated at £3 per week per man and power 
taken at 3d. per unit. As a rule,,it is considered 
sufficient to allow for power at the rate of 20 kilowatt- 
hours per ton of coal ground, delivered and burned, 
but in order to make sure that all contingencies for 
power requirements for different systems were 
covered as far as possible, 30 kilowatt-hours were 
allowed per ton of coal. Repairs and maintenance 
costs were based upon American figures, namely, 
5 cents (24d.) per ton in the mill and 5 cents per ton 
on the conveyor and burner apparatus. Interest and 
depreciation charges were taken at 16 per cent. on 
capital charges, and screw conveyors to deliver the 
coal 300ft. from the mill-house were allowed for in the 
cost of the plant. 

After remarks under the headings “* The Advantage 
of Using Coal in Powdered Form,” ‘‘ Heat Loss Due 
to Moisture in Fuel,’ “‘ Heat Loss Due to Imperfect 
Combustion,” ‘“‘ Loss of Coal in Ash and Clinker,” 
and ‘‘ Curves of Combustion Efficiencies,’’ Mr. Harvey 
passes on to set out some general considerations 
relating to the successful application of pulverised 
fuel. The five chief points to be constantly borne in 
mind are, he says :— 

(1) Elimination of the explosion danger ; 

(2) Efficient drying of the raw coal ; 

(3) Fine pulverisation ; ‘ 

(4) Avoidance of complicated equipment ; and 

(5) Reliability of fuel supply. 

Under the first two headings not much is said 
which was not contained in the report and dealt with 
in our first two articles. Under heading (3), as emphasi- 
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sing the importance of fine grinding, it is shown that in 
one instance a pulverising plant was changed so as to 
obtain a product, 95 per cent. of which would pass 
through a 100-mesh screen. Prior to the alteration 


only 88 per cent. of the powder had passed through a 


screen of the same mesh. After the change there 
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FIG. 12—POWDERED COAL FIRED TILTING FURNACE 


was found to be an increase in furnace efficiency of 
12 per cent., and whereas, with the coarser fuel, ash | 
troubles were constant, they almost entirely dis- 
appeared when the finer fuel was used. Under 
heading (4) it is shown that the preference maintained 
in Germany for the use of ball and tube mills, as 
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FIG. 14—POWDERED COAL FIRED PUDDLING FURNACE 


against high-speed mills of the Fuller or Raymond 
types, has not been ratified by American engineers. 
‘* The large amount of power required for the ball and 
tube mill equipment, combined with the high cost of 
foundations, are,’’ he says, “‘ serious objections, and | 
in practice it is understood that the cost of mainten- 



































are fitted with heavy grid-protecting cylinders, 
which prevent pieces of iron that have not been re- 
moved by the magnetic separator from piercing the 
fine screen. Accidents of this nature to the screens 


of Fuller mills have been reported, but they have 
been very infrequent when efficient magnetic sepa- 


gear. The use of screw conveyors has, for the fore. 
going reasons, many adherents in America, and is 
to be preferred in cases where gear of that type can be 
conveniently applied." However, adds Mr. Harvey, 
‘“where greater risks can be taken, or for special 
purposes, one or other of the several means of con- 

































































rators have been installed, and the operation of 
changing a screen only means a delay of half an hour 
at most. Any damaged screen can be repaired and 
re-used, and the actual wear of mill screens is incon- 
siderable.” 

Under heading (5) Mr. Harvey remarks that it 








FIG. 145—POWDERED COAL FIRED SLAB-HEATING FURNACE 


will be readily acknowledged that it is not very wise 
to rely entirely upon powdered fuel stored in bulk 
at any one point, if it can be avoided. If the fuel 
supply for a whole works or compartment be con- 
centrated at one point, any accidental breakdown 
of the fuel transport machinery will cut off the supply 
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FIG. 16—POWDERED COAL FIRED BABCOCK AND WILCOX BOILER 


ance for the so-called high-speed mills—140 revolu- 
tions or so per minute—has not been greatly in 
excess of the upkeep cost of ball and tube mills work- 
ing in America. The Raymond mill certainly requires 
additional power for extracting the fine coal dust by 
air suction from the mill, but, as regards screen 
damage, most mills of this type, such as the Fuller, 


























FIG. 13—POWDERED COAL FIRED SOAKING PIT 


veying coal other than by screw conveyors can be 
used to greater advantage.” 

The various systems in operation are next dis- 
cussed, the first being the Holbeck-Bonnot system. 
The Bonnot dryer, it is explained, consists of but a 
single shell, and the hot gasses from the furnace pass 
directly over the fuel to be dried. In form the dryer 
closely resembles an ordinary rotary cement kiln. 
In the Bonnot pulverising mill the powdered coal is 
delivered into a cyclone separator, whence it passes 
into the storage bin, from which it is extracted in 
quantities controlled by the speed of the feed screw 
and mixed with air by means of a high velocity fan 
in the mill-house. Approximately, 40 to 50 per cent. 
of the air required for combustion is mixed with the 
coal dust in that manner, the mixture travelling 
through the supply pipes to the furnace under a 
pressure of some 10 oz. per square inch, and at a rate 
of 5000ft.—just under one mile—per minute. Any 
portion of the air and coal dust mixture that is not 
used in the furnaces is returned by a loop system to 
the cyclone separator, where the coal dust is collected 
and the air with which it was mingled is discharged 
into the atmosphere, the coal dust being returned to 
the storage bin. There must necessarily be times when 
only a few furnaces are in operation; yet the full 
supply of coal dust must be maintained as for maxi- 
mum requirements. ‘‘ Power wastage at the mill- 
house mixing fans and for the booster fans must,” 
remarks Mr. Harvey, “‘ be considerable under such 
circumstances.” 

In order to ensure that the proportion of coal dust 
and air in the supply pipe is constant, a special auto- 
matic regulator is used, the action of which is de- 
pendent upon the rate of air supply to the fan. As 
the demand increases, so does the air-control cylinder 
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of the whole plant. Apart from that reason, there 
is always more danger of spontaneous combustion 
in a large mass of coal than in smaller quantities. 
Consequently, it is best to convey the coal as it is 
pulverised to bins at the boilers or furnaces, which 
should have sufficient capacity to carry over any 
short period of breakdown of the mill or transport 





FIG. 17—POWDERED COAL FIRED LANCASHIRE BOILER 


valve open, and by means of a self-adjusting control 
device, the speed of the coal dust feed screw is in- 
creased or reduced, and a greater or less quantity of 
coal dust is fed into the mixing fan. In the author’s 
opinion, further improvements have yet to be made 
in connection with this control apparatus. The idea, 
he says, is well conceived, but the actual apparatus 
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is somewhat too complicated or too delicate to stand | rather than fit dust exhaust fans for several reasons 
the test of rough mill-house use. | which are set out in the paper. It is claimed for the 

Two arrangement drawings of the Quigley system | Fuller mill that it has a larger grinding surface than 
are given in the paper. We reproduce them in Figs. 6 | any other mill of its kind, by reason of the circular 
and 7. The working of the system was explained | movement of the pushers and balls which operate in 
in the report, and has already been dealt with in our | a concave-shaped grinding mill, and because the 
previous article. In Fig. 6, which represents a pulverising surface is greater than in mills fitted with 
Quigley installation in elevation, the course of the | vertical shafts to which rollers are attached. The 
coal from the track hopper to the blowing tank can | Fuller dryers differ from those of the Bonnot, Ruggles- 
be readily traced. The dryer employed is of the | Coles, and Cummer types in that a heating chamber 
Ruggles-Coles type. It is fitted with an exhaust fan | surrounds a considerable portion of the drying 
for removing the products of combustion, water | cylinder. The heating gases, first of all, come in 
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FIG. 18—BURNER FOR OPEN HEARTH STEEL MELTING 


vapour and fine dust, the latter being deposited in | contact with the exterior walls of the cylinder ; 
the cyclone separator seen above the dryer. On_ they then pass through a duct to the end of the dryer 
being discharged from the dryer, the coal is elevated and return through the cylinder in direct contact 
to the dry coal bin, from which it is fed by gravity with the coal. 

into a Raymond pulveriser. The quantity of coal dust The Bergman system as applied to brick kilns is 





sent to any particular furnace bin from a blowing 
tank is read off on the scale of the weighing platform 


on which the blowing tank is situated. Every furnace | 
bin is fitted with a cyclone coal-dust delivery sepa- | 


rator. ‘That this’’—the Quigley—‘‘ system has 
distinct advantages in connection with the delivery 
of coal dust through ordinary supply pipes, as for 


























shown in Fig. 8. The system differs from the Holbeck, 
in that the surplus mixture not used in the furnaces 
is returned to a cyclone separator, but the coal dust 
extracted in the latter, instead of being returned to 
the main fuel bin, is returned to the coal feed screw. 
Moreover, the freed air and fine dust which may be 
still in suspension is taken direct to the mixing fan 
inlet instead of being exhausted into the atmosphere. 

The Covert system, which is illustrated in Fig. 9, 


North-East Coast Institution. 
No. II.* 


PROCEEDINGS were resurued on July 10th in the 
Lecture Theatre of the Literary and Philosophical 
Society, Newcastle, under the chairmanship of Mr. 
E. L. Orde. 

Lord Weir presented a paper dealing with some of 
the developments in aircraft design and application 
during the war period. This contribution, like the 
majority of those on the agenda, was mainly a record 
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FIG. 19—HIGH PRESSURE SYPHON-TYPE BURNER 


| of what has been accomplished, but it opened up a 
more fertile field of discussion than other papers. 

Sir Charles Parsons reminded the meeting of the 
|inquiry into the efficiency of the Royal Aircraft 
| Factory in the early days of the war. The outcome 

of the work of the Committee. of which Sir Charies is 
the only surviving member, was to show that, while 
the Aircraft Factory had done an immense amount of 
valuable pioneer work, a too exclusive attitude had 
been adopted, and the mistake made of attempting to 
impose its designs on the trade to a far greater extent 
than was warranted by the circumstances. When 
Lord Weir was called in, and applied the ability he 
had displayed in other fields of engineering to the 


e 100 

LOST THROUGH RADIATION | LOST THROUGH RADIATION differs from the Holbeck system in the same way as | work of organising the production of aircraft, brilliant 

STEAM LEAKS EE STEAM LEAKS ETC does the Bergman. The surplus mixture is taken results were obtained. In connection with the 

COST AS UNCONSUMED | LOST AS HEAT IN direct to the mixing fan inlet. Any deficiency is | Billing Committee, it was pointed out that one im- 
GASES DISCHARGED ao | drawn from the mixing chamber at the top of the main | portant recommendation resulting from it had led 
LOST IN THE FORM OF cca fil |fuel tank. Coal dust is injected into the mixing | up to the formation of a united air force. Dealing 

pre stn ll ge ml a ofa — a 8d of rie em bg? — signee eg airship versus re ag ge 

air, and the actual supply of coal dust and air with- | Sir rles repeated an opinion to which he firs 

€0 go drawn is regulated by the diaphragm control which | gave expression in the year 1912, that for commercial 

peg Creel may be seen at the top of the make-up pipe. There work the airship had the most promising future. 

© FROM STACK, * is a special arrangement of interconnected cross-| In presenting the paper, Lord Weir admitted that 
“ “ feed screw to ensure a regular feed. Incidentally, | the circumstances connected with its preparation 
> 7° eer — 70 = the device prevents flushing to a great extent. | had probably led to omissions. One of them was 
@ i erartan: S The ‘“‘ Aero” and “ Stroud’ systems and those of | referred to by Sir Dugald Clerk, who expressed a 
the Locomotive Pulverised Fuel Company and of the | natural surprise that the author had not mentioned 

N N Powdered Coal Engineering Company are also referred | the work of the Advisory Committee on Aeronautics, 
a) BO g | to, the two first being illustrated. | presided over by Lord Rayleigh. It was claimed by 
“ “ | Mr. Harvey then proceeds to discuss the various | Sir Dugald that even before the war, although we 
a Py | applications of powdered coal fuel. He illustrates | were in a bad position as regards the supply of aero- 
N = it as used (a) in malleable iron melting furnaces, | engines, the scientific side of the subject had been 
” 50 [> ” Fig. 10 ; (6) in an open-hearth furnace, Fig. 11 ; (c) | investigated, and a considerable amount of work done 
- UTILIZED \BY BOKER “ in a tilting furnace, Fig. 12; (d) in a soaking pit,|on stability problems. The question of the aero- 
3 ~ Fig. 13; (e) ina puddling furnace, Fig. 14 ; (f) in a slab | compass had been taken up, and had led to the evolu- 
- UTILIZED YOY BOMER > heating furnace, Fig. 15 ; (g) in a Babcock and Wilcox | tion of the turn indicator. This chapter of old 
oa ho S _ boiler, Fig. 16 ; and (h) in a Lancashire boiler, Fig. 17. | history was only retold for the reason already stated, 
‘ | He also illustrates two types of burner not dealt with | and Lord Weir took an early opportunity of expressing 
° Ps in the report, #.e., the usual form of powdered fuel | his regret that no direct reference had been made to 
Ni x burner used for open-hearth steel melting, Fig. 18,and | the work of the Advisory Committee. Sir Dugald’s 
= oo be the high-pressure ‘‘ syphon ” type of burner, Fig. 19. | own association with that body commenced in 1916, 
= z The application of pulverised coal to colliery locomo-| when it was impressed upon him, as it had been 
@ ry tives, should, he says, be of considerable value, for it | upon others, that the conditions imposed on makers 
renders possible the burning of low-grade coals which | were much too rigid. They were not allowed a suffi- 
2 20 may be unsuitable for sale as commercial fuel. It | ciently free hand. That state of affairs was remedied 
can, he asserts, be taken that at least 20 to 30 per; to a great extent by the discussions between the 
cent. of the coal now required for hand-fired loco-| trade and the Committee, which have been continued 

pen pose tet nse motives could be saved. An interesting diagram is | down to the present time. On the subject of engine 

10] MOT WHILE. STANDING 10 given—we reproduce it in Fig. 20—showing a com- | design Sir Dugald has been closely associated with that 
AND LEFT 1 FIREBOX CONSUMED IN STARTING parison of fuel losses in locomotive boilers when} branch of the work, and, as he reminded the meeting, 
eee nn Na eee eee, hand fired and when using powdered fuel. | one of the first requirements was an engine which 
yrs iand ci In his concluding remarks Mr. Harvey gives some! would enable greater altitude to be attained. The 
© ° comparative figures regarding the amount of fuel effects of atmospheric pressure on the internal com- 
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gas or water, is,’ says Mr. Harvey, “‘ unquestionable. 
Coal dust can be readily conveyed into the bunker 
cylinders of a ship in dock, or special colliers can be 
used for coaling ships in harbour or at sea.” 

In the Fuller system the coal and coal dust are 
handled by means of bucket elevators and screw 
conveyors, the latter means of transportation being 
also generally employed to carry the coal dust to the 
points at which fuel supply is required. Fuller mills 
can equally well be made with air separator fans, 
but the makers prefer to supply their screen mills 





required, (a) with hand-firing with ordinary coal, and 
(b) with powdered coal in open-hearth, puddling, heat- 
ing, continuous heating, bushelling, fagot, medium 
forge, wrought iron welding, wrought iron heating, | 
and ore smelting furnaces. 








An Order by the Secretary of State relating to compressed | 
acetylene contained in a porous substance has just been | 
issued and can be obtained from the usual publishers, | 
price one penny. It is numbered 809 and stipulates, 
among other things, that the porosity of the substance 
shall not exceed 80 per cent., the pressure must not be | 
over 225 lb. per square inch at 60 deg. Fah., and that no 
firm shall charge any cylinder manufactured by another 
firm unless it is in possession of full particulars and the 
history of the cylinder, | 


bustior engine were carefully investigated, and atten- 
tion given to various methods by which the loss of 
power with height might be avoided. The speaker 
dealt with the work of Colonel O’Gorman, with the 
effects of employing super-compression, and with the 


| method of building the engine of such proportions 


that it could only be run with safety for a very short 
time at low altitudes, and only worked under normal 
conditions at high levels. The “Lion” engine, 
which was built on those lines, had enabled the aero- 
plane to which it was fitted to rise to a height of 
30,000ft. In his concluding observations Sir Dugald 
impressed on the meeting the néed of maintaining the 
necessary degree of co-operation between the various 
research workers on aeronautical problems, so that 
the best use could be made of the large amount of 
data which has been accumulated. Few people had 
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any real conception of the tremendous amount of work 
which had been done. The Engine Sub-committee 
of the Advisory Committee had had before it over 
250 separate scientific papers dealing with all the 
possible subjects connected with engine construction. 
He thought it could be claimed that a great deal of 
useful work had been done on the scientific side. 
Sir Dugald hinted that there had at one time been a 
little friction with the superior officials, who wanted 
to instruct research workers how to set about their 
investigations and to lay down precise lines, but 
wiser counsels afterwards prevailed, and the scientific 
people were left to follow their own bent. 

The others who took part in this discussion dealt 
with the questions raised rather from the service than 
the engineering standpoint Colonel Ogilvie com- 
mented on the achievement which has made it 
possible to build engines up to 600 horse-power on. 
a@ weight of about 2lb. per horse-power. Such 
engines were, in spite of the cutting down of weight, 
of fairly high reliability, and to-day it could be 
claimed that absolute reliability was possible with 
engines of 4 lb. per horse-power. The point empha- 
sised by this speaker was that the research work and 
the improvement in design which had made these 
things possible was not only of importance to the 
aircraft industry, but to the general trade in internal 
combustion engines. The light weight air-cooled 
motor was destined to find useful application in the 
hands of the motor car engineer. There is, of course, 
a good deal of truth in Colonel Ogilvie’s point that 
the advance in design achieved for a special object 
must influence practice in other directions. This 
speaker also dealt with the development of commercial 
aeronautics, and in this connection put in a plea that 
all the data collected in connection with flying 
accidents should be placed at the disposal of designers. 
The argument is a sound one ; freedom from accident 
will prove to be the greatest incentive to the regular 
use of passenger machines by the general public. 
At the present time it is quite possible, Colonel Ogilvie 
claimed, to build a machine which could not be broken 
in the air. Seaplanes could now, he said, be constructed 
of weights and dimensions which would require 
5000 engine-power in one unit. It was for the engine 
designer to overtake the constructor of the machine. 
It should be possible to build engines of up to 400 
horse-power per cylinder on a weight basis not 
exceeding 5 Ib. to 6 Ib. per horse-power. 

In terminating a discussion which traversed a good 
deal of ground, Brigadier-General Groves dealt with 
the personnel of the Air Force and its relation to 
commercial aeronautics. He apparently does not 
believe in the impossibility of breaking any machine 
in the air, assigning the fact that machines do not 
collapse, under conditions which should produce that 
result, rather to instinct on the part of the airman 
than to infallibility of construction. Commerciai 
machines, if the services in which they were employed 
were to run to time, would have to be designed to 
withstand bad as well as fair weather conditions. 
From the point of view of efficient handling under 
difficult atmospheric conditions, the large machine 
presented manifest advantages, and, in particular, 
gave the pilot more time in which to manceuvre. 
Under circumstances in which it was difficult to see 
and read instruments the greater stability of the large 
machine gave a higher factor of safety. Dealing 
with the future of the flying boat, the speaker said 
it was often overlooked that the weight of a flying 
boat hull was not greater than that of the fuselage 
plus the under-carriage of a large aeroplane. A great 
advantage of the flying boat was that it could not only 
withstand a good deal of strain and stress in a seaway, 
but could often make a successful descent on land. 
He regarded that type of machine as possessing great 
possibilities. It was very suitable for work on the 
great rivers of the world, and with the object of 
testing the possibilities it was hoped to carry out a 
progressive trial on such a route as Egypt, the Nile, 
the Great Lakes, possibly the Zambesi, and the 
Congo, and ultimately the Cape. Such a trial would 
yield an immense amount of valuable information. 
For long-distance work General Groves belongs to the 
party which favours the employment of the airship, 
which for journeys of over 2000 miles will, he believes, 
always be superior to the aeroplane. The radius of 
action of the airship could be greatly increased. A 
ship of eight million cubic feet capacity would have 
a range of 15,000 miles. He believed that the large 
travel combinations would adopt the airship, which 
would be found not so much a rival as a useful help 
to other forms of long-distance transport. 

The ora] discussion was terminated only by reason 
of the want of time, and it is expected that a number 
of further contributions will be made in writing. 
Lord Weir will deal with the various points which 
have been, or will be, raised also in writing. 

A lecture was delivered by Professor J.C. McLennan, 
Scientific Adviser to the Admiralty, on the “‘ Applica- 
tion of Scientific Methods to Marine Problems.” 
This lecture, which we begin to reprint in this issue, 
brought the morning session to a close. 

The afternoon meeting was mainly devoted to the 
reading and discussion of a paper by Sir Dugald 
Clerk, dealing with the limits of thermal efficiency in 
Diesel and other internal combustion engines. An 
abstract of the paper was published last week. 

_Mr. E. Hall Brown, in the short time left for 
discussion—the paper took one hour and twenty 





minutes to present—said that the author had failed 
to meet the challenge thrown out to designers of 
internal combustion engines. The proposal put for- 
ward was to obtain a high-powered engine by a 
multiplicity of small cylinders, so that an engine 
having forty-eight cylinders and running at 250 
revolutions per minute was arrived at. It seemed to 
him that the high-powered gas engine was not only 
a question of cylinder design, but introduced metal- 
lurgical and other difficulties. Sir Dugald Clerk 
dismissed the slow-speed large gas engine in a few 
words, but that was the type he had in mind when he 
Taised questions in connection with the paper recently 
presented by Mr. Ricardo. The author suggested 
that he (Mr. Hall Brown) had fallen into some con- 
fusion of thought, and in reply to this criticism he 
would only say that he preferred to keep an open 
mind. It was a pity that Sir Dugald had been led 
to give an elementary dissertation on thermo- 
dynamics for the instruction of critics of the internal 
combustion engine. It added nothing new and had 
no connection with the points at issue. His con- 
tention was that the heat engine was a machine for 
transforming heat into mechanical energy, and if 
it were a question of thermo-dynamics, every internal 
combustion engine would be ruled out of court. The 
gas engine had a very great possible efficiency, but 
it had to be sacrificed to keep the engine going. 
The attempt to combine the gas engine and the steam 
turbine was extremely interesting, but those who 
had experimented in that direction knew that enor- 
mous practical difficulties had to be overcome, and 
it did not seem to be worth while. 

Mr. Leigh Martineau said that the paper set up a 
comparison between theoretical and practical effici- 
ency without taking into consideration how they 
were obtained, and the comparison could not be 
regarded as a fair one. The whole question was if 
the increases in efficiency referred to in the paper 
were from the practical standpoint worth the sacri- 
fices which had to be made to secure them. The 
comparisons made in connection with the Still engine 
were not quite accurate. A fairer comparison would 
be with the light Doxford engine. The latter gave 
a thermal efficiency of 33 per cent., and the corre- 
sponding figure for the Still engine was 42 per cent. 
In daily practice a thermal efficiency of 39 per cent. 
could be maintained. The Still engine gave a per- 
formance which could not be given by any other 
type. With regard to the employment of the steam 
turbine, it would seem that to give the results sug- 
gested a turbine of about 5000 H.P. and an 
internal combustion engine of 22,000 H.P. would be 
required, He could see nothing to be gained by 
the proposal. 

The further discussion of this paper and the reply 
of the author will be by correspondence. 

The paper on “‘ The Dazzle Painting of Ships,’’ by 
Lt.-Commander Norman Wilkinson, was then taken. 

A contribution to the discussion was communicated 
by Professor Graham Kerr, F.R.S. It dealt with the 
scientific principles involved. He pointed out that 
the main principle was that of breaking up the form 
of the ship by violently contrasting colours—the 
same principle which Nature made use of in such 
animals as the ring-plover, turnstone, skunk or zebra. 
The true ‘“ inwardness ’’ of this principle lay in the 
fact that the impression produced on the retina and 
brain by the bold conspicuous patches of colour pre- 
dominated over those produced by the ordinary 
details of form, so that the latter were passed over 
without recognition. It was only under the pressure 
of the submarine menace that the principle had 
been given a fair trial on an extensive scale, and in an 
organised manner, and its value had in the latter 
months of the war been fully demonstrated. The 
method of working the principle in submarine war- 
fare was as follows. The submarine commander 
regarding a ship through his periscope observes the 
various parts—hull, bridge, deck-houses, and so on 
—that go to make up its superstructure. These 
form a collection of objects whose relations to one 
another in space are familiar to him, and by observing 
their perspective he forms his judgment as to the 
course of the vessel. It has been found that by 
carrying patches of violently contrasting colours 
across these various objects, the latter are made un- 
recognisable, the submarine officer is deprived of the 
foundations on which his judgment has to be based, 
and consequently the judgment if formed is liable to 
be widely erroneous. Or even if the form and 
outline of the constituent parts of the ship are not 
rendered absolutely unrecognisable, at least they are 
rendered more difficultly recognisable, and so delay 
is caused in coming to a judgment at a moment when 
rapidity of decision is of vital importance. The 
fact that Professor Kerr had urged the abandonment 
of black for destroyers as being “‘ of all uniform colours 
the very worst whether by day or night,’’ had been 
criticised on the ground that black was of value as 
diminishing visibility in the beams of searchlights. 
The fallacy underlying that criticism lay in the obvious 
fact that a destroyer at sea is surrounded by waves, 
and that when the latter are brilliantly illuminated 
in the beams of the searchlight, the blacker the 
destroyer is the more distinctly does it stand out in 
contrast. On the other hand, matt-black for night- 
flying aeroplanes, as urged by Professor Kerr in 
September, 1916, derives its efficiency from the fact 
that on a perfectly clear night without clouds or 





haze there is no illuminable background behind the 
aeroplane. Professor Kerr also alluded to Thayer’s 
principle of compensative shading recommended by 
him for application to ships as a preliminary to the 
parti-colouring. It was not suggested that all light 
and shade effect could be got rid of by this method in 
practice, but, on the other hand, it was absurd to 
state that the principle was of no value. Even 
the deep shadows under shelter decks could be 
lessened by white paint, aided if need be by artificial 
illumination, and every little diminution of light and 
shade contrasts helped and was worth doing. 

The meeting on July 11th opened with an interesting 
personal note. The President, Mr. Edwin L. Orde, 
was called upon, on behalf of the members, to accept 
a@ specimen of the 80 horse-power Le Rhone aero- 
plane engine from the Queen’s Engineering Works, 
Bedford. 

Mr. R. W. Allen, chairman of the firm. who attended 
to make the presentation in person, explained that 
we were apt to forget our own achievements, and 
the engine was intended as a memento of what had 
been constructed by their fellow-countrymen during 
the war period. The material out of which these 
engines were formerly made came from Liége, and 
when that place fell early in the war, the Allies were 
confronted by a very critical and difficult position. 
The Government decided that all aviation engines 
must be made in this country, and that very quickly 
too, and in the early part of 1915 their firm was 
asked by the War-office to build the engine. They 
had to face a number of difficulties. There was the 
fact that their Sheffield friends had had little experi- 
ence at that time in the production of aircraft steel. 
Again, they were informed by the War-office that the 
engine had to be made by women, and the way the 
engine was produced by the women under the guid- 
ance of some few skilled men was a demonstration of 
the value of women’s work. Many thousands of 
these engines were turned out in a most satisfactory 
manner. The engine had been used in many different 
classes of scout machines in France, Mesopotamia 
and at Salonika. It consisted of 1156 pieces, all 
respectively interchangeable and made to extra- 
ordinarily fine limits. 

The President, in acknowledging the presentation, 
described it as a most interesting memento of the 
war, apart altogether from the tribute it paid to the 
mechénical genius displayed in the design and pro- 
duction of a machine which was entirely foreign to 
anything this country had undertaken to manufacture 
before. These engines had played a great part in 
the war, and the scout machines to which they were 
fitted had been better known and feared by the 
Germans than perhaps we at present realised. 

The paper on “‘ Ship Repairing on the North-East 
Coast during the War,” by Mr. M. C. James and Mr. 
L. E. Smith, produced an interesting discussion. 

Following the reading of the paper there was an 
exhibition of lantern slides, showing the extraordinary 
nature of some of the damages repaired by North- 
East Coast firms. One destroyer, cut practically in 
halves by collision with a collier, reposed on the floor 
of the dry dock with her two fragments at different 
angles almost on their beam ends. In the case of 
another ship, a salved collier which had been torpedoed 
off the Yorkshire coast, she appeared in dock with 
a large part of her hull missing. Luckily, a sister 
ship was being built on the Tyne, and the frames were 
transferred from one to the other, with the result 
that the repairs were greatly expedited. A third 
case was that of an Australian Commonwealth ship, 
torpedoed in the Channel, taken to Falmouth and 
there repaired by a flying squad from the Tyne. 
She set off for the Tyne, but was torpedoed for the 
second time off Brighton in precisely the same spot 
amidships. She was beached at Newhaven, tem- 
porarily repaired, and eventually brought to the Tyne. 

Rear-Admiral Slayter, Admiral Superintendent of 
the Tyne district, who opened the discussion, said 
he would refer to only one section of it, that with 
which he was most conversant, the repairs to H.M. 
ships. For the Navy alone over 2750 ships had been 
refitted and repaired on the Tyne. In earlier wars 
we had had to contend against the Dutch, the French 
and the Spaniards, whom we had found clean and 
chivalrous fighters, and in due course the great dock- 
yards of Chatham, Sheerness, Portsmouth and Devon- 
port came into being. Later on, when it was recog- 
nised that the growing strength of the German fleet 
was a menace, the Government very deliberately 
set about building a base at Rosyth. The work went 
on still more deliberately, with the result that when 
the war broke out we found ourselves in the position 
that at Scapa Flow, where the Grand Fleet was 
based primarily, there were no repair facilities of 
any sort. At Invergordon, which afterwards became 
a subsidiary base, there were no facilities ; at Dundee, 
the base could not be used except for submarines and 
small craft, owing to the bar; and at Leith only 
the same type of craft could be accommodated. 
Rosyth had not been completed, and was not avail- 
able. It was soon found that none of the ships could 
be sent to the southern yards, owing to the risk and 
the fact that they could not be spared. Eventually 
Rosyth was completed and floating docks were brought 
to Invergordon, but it was on the ‘“ great mother 
ports’ of the Tyne, the Clyde, Barrow and Liver- 
pool, that the Navy had chiefly depended. The 
Tyne took second place to none. Describing the 








he 





Juty 18, 1919 


THE ENGINEER 


55 








life aboard the ships of the Fleet, Rear-Admiral 
Slayter said that once every eight or nine months 
the ships went in to be refitted, first for eleven days, 
afterwards for fourteen days. During the whole of 
the 44 years, with the exception of those periods, the 
engineer officers had to be ready to raise steam at 
four hours’ notice. They knew that if the engines 
went wrong at a critical moment, their ship was 
doomed and the people in her, but they did their 
work magnificently. They could imagine the feelings 
of the engineer officers when, after the enemy’s 
surrender, the signal went up to let fires die out. 
It was a great moment. Whenaship came to the Tyne 
for refitting they got most excellent results, because 
as soon as she arrived they had a conference, and 
were able to get a great number of firms to take the 
repairs in hand. They gave the repairers a limit, 
and asked how much they could do, and it was extra- 
ordinary how much they did. For that work the 
Tyne earned the gratitude, not only of the Navy, 
but of the Empire as a whole. The Ship Repair 
Department, which came into existence in 1916, 
he found as a g’.ng concern when he came to the 
Tyne. Before he left the Grand Fleet, the Commodore 
told him that whereas formerly they had taken seven 
or eight destroyers at a time on the Tyne, for some 
reason the number had dropped to four. Within a 
fortnight there were twelve under repair in the 
Tyne. 

Mr. R. M. Sutton, ex-chairman of the North of 
England Steamship Owners’ Association, expressed 
the appreciation of owners, not only locally, but 
throughout the British Isles, for the very fine repair 
work done on the Tyne. It had been a great asset to 
the owners to know that vessels coming there would 
go straight into dock and be repaired in the most 
expeditious way. It was also a great asset to the 
nation, particularly when the convoy system was in 
operation. It was most important that ships should 
be finished to time because the convoys sailed on 
certain dates. Through the assistance of the Director 
of Ship Repairs, it was possible for the transport 
officer to get into touch with the collieries and advise 
them when a certain vessel would be ready for loading, 
and almost without exception the vessels came up to 
time. Sometimes seven or nine days were saved in 
that way at a most critical time. 

Mr. R. F. Hindmarsh, engineer to the Tyne Im- 
provement Commission, described the work of pre- 
p2ring a berth for the Admiralty floating dock on the 
Tyne. The berth had to be dredged to 55ft. at low 
water. The actual area dredged was about 1200ft. 
by 600ft. From that area was removed in all 
1,368,153 tons of spoil, the bulk of it in three months, 
which he thought was about a record in dredging. In 
the best month 524,000 tons were removed. Un- 
fortunately, the dock was towed out of the Medway 
just as she was moored, and arrived with the up- 
stream end to the sea. On account of danger, the 
Admiralty would not allow them to take her down to 
the sea and turn her, so they had to swing her in the 
Tyne—a very anxious operation. The dock was 
finally moored on July 10th, 1915, so she celebrated 
her fourth birthday on the previous day. It was a 
satisfactory and remarkable fact that re-dredging 
had been unnecessary and that the depth was now 
very little less than when first completed. 

Commander Tabulteau, D.A.M.S., said that the 
work of arming the mercantile fleet during the war 
had entailed fitting 8400 vessels with no less than 
17,394 guns and howitzers. On the North-East 
Coast 1764 vessels had been fitted with 2490 guns 
and howitzers, the figures including the operation of 
transferring guns from ship to ship which was rendered 
necessary by the fact that at one time there was 
only one gun to five ships, and that when a vessel 
was in for over a week they transferred the gun to 
another vessel going to sea, so that it should not be 
idle in harbour. In addition, there were installed 
smoke apparatus for producing artificial fog, such as 
that used at Zeebrugge and Ostend, Lewis guns for 
defence against aircraft, rifles for sinking mines and 
other naval stores. At one time the Admiralty was 
sending as many as 13,600 men from the Fleet to 
serve in the merchant fleet and fight the guns. The 
work entailed instruction of the officers and men of the 
mercantile marine in the use of their defensive arma- 
ment. In no case had there been a report of any 
injury to a ship through the firing of a gun fitted on 
the North-East Coast, and at no time was a ship 
delayed beyond the schedule time for fitting. Refer- 
ring to devices for deceiving the submarine, Com- 
mander Tabulteau said that one master reported that 
the enemy left his ship and attacked another ship 
because the former had a gun—which was, however, 
a wooden dummy. Disguises were varied so that 
the enemy would not become accustomed to them, 
the most satisfactory being that of a boat and davits 
built of light wood, so that it could be easily cleared 
in getting the gun into action. A~proof of the effec- 
tiveness of these disguises was the fact that the steam- 
ship Dunrobin, in charge of Captain Thomson, who 
was over seventy years of age, was able to sink three 
submarines, for which the captain was duly rewarded. 
Too high praise, said Commandant Tabulteau, could 
not be given to the staffs of the various firms who 
did the work of arming merchant vessels. 

A vote of thanks to the authors of the paper was 
passed, on the proposition of the President. Mr. 





James, in acknowledging the vote, mentioned that 
it was thirty-three years since he first read a paper 
before the Institution. 

This terminated the Conference. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





BELT DRIVING. 


Srr,—Mr. Sargeant has not read my letters with, I think, 
sufficient care, or he would have seen that I did not venture to 
be too positive in my assertions. 

Taking first the latter part of his letter in your issue of 11th 
inst., he objects that the initial tension of 210 lb. is much more 
than is usual for a power pull of 528 lb. To this, I may answer 
that such an initial tension must exist if the tension ratios are 
as calculated. He must remember that although the slack side 
deflects quite a lot in work from the line taken when at rest, 
this does not indicate a great relief of tension, since, with small 
deflections, a very small increase of length will cause a great 
increase in the dip of a catenary. If by the use of a suitable 
belt dressing or otherwise a larger value of friction coefficient 
can be obtained a greater tension ratio follows and an easier 
working belt is obtained. I put forward a figure of 4/10 as a 
fairly safe value, but this is by no means the limit. But a 
much higher value, although obtainable, is not safe for a designer 
to reckon on. If it is desired to obtain the utmost out of a belt, 
the user commonly has to put up with the trouble of taking 
up the stretch at intervals unless he prefers to let the belt maker 
do it for him. This can be done, but is not good for the belt. 

Leather is somewhat peculiar in its behaviour, and its 
“stretch "’ may be divided into three parts: (a) Permanent 
stretch when a load is first applied, which stretch does not come 
back when load is taken off. In the case of a belt, this is probably 
due to the joints, between the separate pieces of which a belt 
is made, giving and coming down to their working bearings, 
similarly to the “ give ’’ of the riveted joints of a bridge girder, 
in addition to a permanent stretch of the leather itself. (b) 
A further stretch occurs which appears to be truly elastic, in 
that it disappears promptly on the removal of load. (¢) The 
third portion of stretch which disappears on the removal of 
load, but creeping back slowly. 

All that I can be positive about on this subject is that the 
basic theory is correct and is very useful as a guide. The 
designer must use his own discretion as to factors of safety, 
coefficient of friction and special! provision for unusual con- 
ditions, and bearing in mind that no two belts behave in quite 
the same way. 

As to the width of belt having no influence on the power, 
being an “ demical”’ stat t, Mr. Sargeant’s criticism 
is quite just. I implied as much. The resistance to slipping 
of a surface under load divided by the load is the coefficient of 
friction, and this is quite independent of the wear of the surfaces 
pressed together. I have an open mind, and am prepared to 
accept “ proof ”’ or reasonable evidence that belts do not follow 
this ordinary accepted law of so-called solid friction. Until 
I obtain such evidence I prefer to consider the belt following 
the ordinary law. If a belt does actually follow this law, then 
my stat t is ‘‘ practically ** as well as “‘ academically ” 
correct. So far, all my experience tends to this being the case. 

Now a fair test of a theory is over what range it holds good. 
ff only through a short range, there is something wrong with it ; 
if through a very wide range, it is probably true. Compare the 
example given in my last letter of a 40 horse-power belt, }in. 
thick, 6in. wide, with the 48in. belt described in THE ENGINEER, 
June 20th, in connection with a Morgan wire rod mill. The 
factor of safety adopted by the designer and the thickness is 
not stated, but a three-ply belt of leather may, I think, be 
taken as about fin. Taking my example as a basis, the power 
transmitted by this large belt should be as follows :— 

4 x 6000 

40 H.P. } 2500 

The belt is stated to be capable of transmitting 1500 horse- 

power. I think this is a fairly close agreement over a 40 to 1 
range. 

I cannot remember seeing the peculiar hump shown in Mr. 
Sargeant’s sketch. All I have seen shows a line of belt which 
would miss the pulley altogether, but meets it, in fact, by a 
regular curve. 

Mr. Sargeant’s statements in regard to his small pulleys 
practically result in our being unable to run a small high-speed 
pulley at all. We can only increase the belt speed by an increase 
in both the pulley diameters, otherwise we alter the revolutions 
per minute. Small high-speed pulleys are always a difficulty, 
and personally I should deal with such by using a stiff enough 
spindle to allow for the extra overhang due to a wide and thin 
belt. I believe the trouble to be wholly due to belt stiffness. 
Or I should use a small diameter rope drive. 

There is much to be said for the American single-rope system, 
involving only one splice for any number of plies, and the usual 
tightening pulley renders stretch negligible. 

There can be no question but that the tight and slack sides 
of the belt are travelling at different speeds. It is really the 
cause of “‘creep” and the difference would be greater were it 
not for the peculiar behaviour of leather previously mentioned. 

My examples were, I stated in so many words, “‘ extremes.”’ 
I have designed belt drives successfully on the lines indicated. 
One was 30 horse-power at a very low speed and extremely 
short centres. This belt did its work. Serious trouble was due 
to the shaft bearing due to oil leaking from the bearing surface 
—C.I.—in line with the pull, and upsetting lubrication. This 
had nothing to do with the belt, and a change of bearing cured 
the trouble. Another was purely a belt question, and was, I 
believe, due entirely to my having given insufficient attention 
to the great variation of torque in the driving of a reciprocating 
pump and the jerky action of the same. This was a petty little 
1 horse-power drive. A third drive was on short centres, about 
8ft., 25 horse-power, @ pulley ratio of some 16 to 1, and top 
side pulling. A jockey pulley made this a very “nice drive,” 
I was informed. 

Many years ago Professor Perry designed a dynamo drive, 
the driving pulley being close to and above the driven. The 
tensions required and the relative horizontal positions of the 
pulleys, so as to give a vertical resultant of the tensions, was 
calculated, and a special dynamo pulley was fitted of a weight 








48 
x 4) = 1536 H.P. 





= the resultant. The dynamo®being balanced in a rocking 
eradle, the sole force applied to the belt was the pulley weight. 
The arrangement was fully described and illustrated in the 
Electrician, and was successfully working at the Central Insti- 
tution City and Guilds. The belt tensions were calculated in _ 
the way I have described. 
Angmering, July 12th. 


Gro. T. ParDoe. 


PRODUCTION OF INDUSTRIAL ALCOHOL. 


Sir,—It is to be hoped that your timely and judicious article 
on the above important subject will have the attention and 
consideration which it well merits. You have done well to 
emphasise the importance of the matter and of the scientific 
and systematic cultivation of the vegetable world, as an un- 
failing and fruitful source of supply. As you properly point out, 
it by no means follows that because in present cireumstances 
the British Isles apparently “cannot economically produce 
vegetable alcohol,” therefore in different circumstances and more 
favourable conditions this drawback cannot be overcome. 
In these islands there are many large tracts of waste land which 
could be reclaimed by deep steam or tractor ploughing and 
fertilised by the liberal application of felspar and crushed 
granite and other fertilisers, which can be either got in the 
vicinity or easily brought to the spot, and on which waste lands 
large crops of maize, potatoes, beet and other aleohol-producing 
crops and plants might be raised. Although the initial cost of 
reclaiming such waste lands might in some cases be heavy, 
ultimately a fair return would be obtained and a very valuable 
and perennial source of industrial alcohol secured for the country. 

As regards production in other lands, especially tropical and 
semi-tropical lands, there is practically illimitable scope for 
growing vegetable alcohol plants. Just take a single case to 
illustrate this point. A reliable authority lately stated that if 
a 25ft. square map of South Africa were taken, and one square 
inch marked off on it, enough maize could be grown on the 
small area represented as would meet ten times over the con- 
sumption of motor spirit in this country. Besides the African 
continent, there are many other parts of the world where similar 
results could be obtained. 

Then in regard to the Mahua (Mahwa) tree, described in 
your recent article, which yields such an excellent return 
of alcohol, no doubt the cultivation of this tree could be enor- 
mously increased both in India and in other countries where the 
climatic and other conditions are favourable, and this is a 
matter which the State should deal with. 

Cognate to the question of vegetable alcohol is that of vege- 
table gas. Vegetables can yield not only alcohol, but also valu- 
able gas, as you are well aware. Even vegetable refuse, leaves, 
twigs, dead flowers, yield satisfactory results in the form of 
gas, if the gas producers are perfect in their design and opera- 
tion, and the recent war has called into successful operation a 
large number of such gas plants. In the Sudd district of the 
White Nile there are very many thousands of acres on which 
the fast-growing leguminous plants and weeds of the tropics 
could successfully be raised and utilised for this purpose. There 
are also many other districts where this can also be done. It 
has been well said that “the Sudan grows its own power, and 
it is perennial.’”’ The same might be said of many other districts. 

The question of vegetable alcohol and gas should be kept 
well before the public and “‘ the powers that be.” 

July 9th. H. I. Pepprr. 





VERTICAL GAS ENGINES. 


Srr,—I have read in THe ENGINEER this week with great 
interest Sir Dugald Clerk’s excellent paper on the efficiency of 
internal combustion engines, and note with satisfaction his 
reference to the vertical tandem engines as made by Westing- 
house and National Gas Engine Companies, and also his opti- 
mistic views as to the future development in size of this type of 
internal combustion engine. 

It will no doubt interest your readers to learn the history of 
the development of the vertical tandem engine at the Westing- 
house Company’s works, Manchester, some fourteen years ago. 
I was at that time superintendent of the engine side, when gas 
engines of American design of the vertical two and three-cylinder 
type up to a maximum of 250 horse-power were being manu- 
factured. These engines, however, could not be made at a price 
to compete with the horizontal twin-cylinder type. In order to 
put ourselves on to a competitive basis I conceived the idea of 
fitting tandem cylinders to each crank, thus doubling the power 
of the engine per crank. When the drawings were completed 
they were submitted to the then general manager, Mr. Loud, 
who gave me permission to build an engine of 300 horse-power 
with three cranks and six cylinders. Before the engine was 
completed it was sold to a supply company in Durham, where it 
ran exceedingly well. This engine was also tested by Mr. 
Humphrey at Trafford Park before dispatch and gave remarkably 
efficient results. 

As was usual at the Westinghouse Company, all new develop- 
ments were put before the Patents Committee, which was com- 
posed of representatives from allied firms connected with the 
Westinghouse interests. The details of this engine were duly 
submitted to them, and after a lengthy investigation their official 
report was received. This report intimated to those concerned 
that the engine should not be manufactured, as it was not a 
mechanical proposition. As is well known, however, we con- 
tinued the manufacture, and later on the writer undertook the 
manufacture of the vertical tandem engine with improved 
details at the National Gas Engine Company’s works, where 
engines of the 1500 horse-power type were first made and 
delivered to Japan. Wo. Strap. 

Cullercoats, July 14th. 





THE PEACE TREATY AND PATENTS. 


Srr,—A correspondent suggests, in your issue of the 11th inst., 
the probability ‘“‘ that patents which have actually expired and 
have run their full term during the war ” will not be reinstated, 
“as very serious legal, cial and facturing diffi- 
culties would then arise, affecting materially the public rights 
that had been acquired in such expired patents.” 

These difficulties are by no means insuperable. They are 
overcome at present, when the Comptroller revives a patent 
that has inadvertently been allowed to lapse ; he restores the 
patent to the Register, subject to the rights acquired in the 
interim by third parties. A like procedure would serve equally 
well for the expired patents mentioned in the preceding 
paragraph. 

July 14th. 
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any real conception of the tremendous amount of work 
which had been done. The Engine Sub-committee 
of the Advisory Committee had had before it over 
250 separate scientific papers dealing with all the 
possible subjects connected with engine construction. 
He thought it could be claimed that a great deal of 
useful work had been done on the scientific side. 
Sir Dugald hinted that there had at one time been a 
little friction with the superior officials, who wanted 
to instruct research workers how to set about their 
investigations and to lay down precise lines, but 
wiser counsels afterwards prevailed, and the scientific 
people were left to follow their own bent. 

The others who took part in this discussion dealt 
with the questions raised rather from the service than 
the engineering standpoint Colonel Ogilvie com- 
mented on the achievement which has made it 
possible to build engines up to 600 horse-power on 
a weight of about 2lb. per horse-power. Such 
engines were, in spite of the cutting down of weight, 
of fairly high reliability, and to-day it could be 
claimed that absolute reliability was possible with 
engines of 4 lb. per horse-power. The point empha- 
sised by this speaker was that the research work and 
the improvement in design which had made these 
things possible was not only of importance to the 
aircraft industry, but to the general trade in internal 
combustion engines. The light weight air-cooled 
motor was destined to find useful application in the 
hands of the motor car engineer. There is, of course, 
a good deal of truth in Colonel Ogilvie’s point that 
the advance in design achieved for a special object 
must influence practice in other directions. This 
speaker also dealt with the development of commercial 
aeronautics, and in this connection put in a plea that 
all the data collected in connection with flying 
accidents should be placed at the disposal of designers. 
The argument is a sound one ; freedom from accident 
will prove to be the greatest incentive to the regular 
use of passenger machines by the general public. 
At the present time it is quite possible, Colonel Ogilvie 
claimed, to build a machine which could not be broken 
in the air. Seaplanes could now, he said, be constructed 
of weights and dimensions which would require 
5000 engine-power in one unit. It was for the engine 
designer to overtake the constructor of the machine. 
It should be possible to build engines of up to 400 
horse-power per cylinder on a weight basis not 
exceeding 5 lb. to 6 Ib. per horse-power. 

In terminating a discussion which traversed a good 
deal of ground, Brigadier-General Groves dealt with 
the personnel of the Air Force and its relation to 
commercial aeronautics. He apparently does not 
believe in the impossibility of breaking any machine 
in the air, assigning the fact that machines do not 
collapse, under conditions which should produce that 
result, rather to instinct on the part of the airman 
than to infallibility of construction. Commercial 
machines, if the services in which they were employed 
were to run to time, would have to be designed to 
withstand bad as well as fair weather conditions. 
From the point of view of efficient handling under 
difficult atmospheric conditions, the large machine 
presented manifest advantages, and, in particular, 
gave the pilot more time in which to manceuvre. 
Under circumstances in which it was difficult to see 
and read instruments the greater stability of the large 
machine gave a higher factor of safety. Dealing 
with the future of the flying boat, the speaker said 
it was often overlooked that the weight of a flying 
boat hull was not greater than that of the fuselage 
plus the under-carriage of a large aeroplane. A great 
advantage of the flying boat was that it could not only 
withstand a good deal of strain and stress in a seaway, 
but could often make a successful descent on land. 
He regarded that type of machine as possessing great 
possibilities. It was very suitable for work on the 
great rivers of the world, and with the object of 
testing the possibilities it was hoped to carry out a 
progressive trial on such a route as Egypt, the Nile, 
the Great Lakes, possibly the Zambesi, and the 
Congo, and ultimately the Cape. Such a trial would 
yield an immense amount of valuable information. 
For long-distance work General Groves belongs to the 
party which favours the employment of the airship, 
which for journeys of over 2000 miles will, he believes, 
always be superior to the aeroplane. The radius of 
action of the airship could be greatly increased. A 
ship of eight million cubic feet capacity would have 
a range of 15,000 miles. He believed that the large 
travel combinations would adopt the airship, which 
would be found not so much a rival as a useful help 
to other forms of long-distance transport. 

The oral discussion was terminated only by reason 
of the want of time, and it is expected that a number 
of further contributions will be made in writing. 
Lord Weir will deal with the various points which 
have been, or will be, raised also in writing. 

A lecture was delivered by Professor J.C. McLennan, 
Scientific Adviser to the Admiralty, on the ‘‘ Applica- 
tion of Scientific Methods to Marine Problems.” 
This lecture, which we begin to reprint in this issue, 
brought the morning session to a close. 

The afternoon meeting was mainly devoted to the 
reading and discussion of a paper by Sir Dugald 
Clerk, dealing with the limits of thermal efficiency in 
Diesel and other internal combustion engines. An 
abstract of the paper was published last week. 

_Mr. E. Hall Brown, in the short time left for 
discussion—the paper took one hour and twenty 


minutes to present—said that the author had failed 
to meet the challenge thrown out to designers of 
internal combustion engines. The proposal put for- 
ward was to obtain a high-powered engine by a 
multiplicity of small cylinders, so that an engine 
having forty-eight cylinders and running at 250 
revolutions per minute was arrived at. It seemed to 
him that the high-powered gas engine was not only 
a question of cylinder design, but introduced metal- 
lurgical and other difficulties. Sir Dugald Clerk 
dismissed the slow-speed large gas engine in a few 
words, but that was the type he had in mind when he 
raised questions in connection with the paper recently 
presented by Mr. Ricardo. The author suggested 
that he (Mr. Hall Brown) had fallen into some con- 
fusion of thought, and in reply to this criticism he 
would only say that he preferred to keep an open 
mind. It was a pity that Sir Dugald had been led 
to give an elementary dissertation on thermo- 
dynamics for the instruction of critics of the internal 
combustion engine. It added nothing new and had 
no connection with the points at issue. His con- 
tention was that the heat engine was a machine for 
transforming heat into mechanical energy, and if 
it were a question of thermo-dynamics, every internal 
combustion engine would be ruled out of court. The 
gas engine had a very great possible efficiency, but 
it had to be sacrificed to keep the engine going. 
The attempt to combine the gas engine and the steam 
turbine was extremely interesting, but those who 
had experimented in that direction knew that enor- 
mous practical difficulties had to be overcome, and 
it did not seem to be worth while. 

Mr. Leigh Martineau said that the paper set up a 
comparison between theoretical and practical effici- 
ency without taking into consideration how they 
were obtained, and the comparison could not be 
regarded as a fair one. The whole question was if 
the increases in efficiency referred to in the paper 
were from the practical standpoint worth the sacri- 
fices which had to be made to secure them. The 
comparisons made in connection with the Still engine 
were not quite accurate. A fairer comparison would 
be with the light Doxford engine. The latter gave 
a thermal efficiency of 33 per cent., and the corre- 
sponding figure for the Still engine was 42 per cent. 
In daily practice a thermal efficiency of 39 per cent. 
could be maintained. The Still engine gave a per- 
formance which could not be given by any other 
type. With regard to the employment of the steam 
turbine, it would seem that to give the results sug- 
gested a turbine of about 5000 H.P. and an 
internal combustion engine of 22,000 H.P. would be 
required, He could see nothing to be gained by 
the proposal. 

The further discussion of this paper and the reply 
of the author will be by correspondence. 

The paper on ‘“‘ The Dazzle Painting of Ships,’ by 
Lt.-Commander Norman Wilkinson, was then taken. 

A contribution to the discussion was communicated 
by Professor Graham Kerr, F.R.S. It dealt with the 
scientific principles involved. He pointed out that 
the main principle was that of breaking up the form 
of the ship by violently contrasting colours—the 
same principle which Nature made use of in such 
animals as the ring-plover, turnstone, skunk or zebra. 
The true ‘‘ inwardness ”’ of this principle lay in the 
fact that the impression produced on the retina and 
brain by the bold conspicuous patches of colour pre- 
dominated over those produced by the ordinary 
details of form, so that the latter were passed over 
without recognition. It was only under the pressure 
of the submarine menace that the principle had 
been given a fair trial on an extensive scale, and in an 
organised manner, and its value had in the latter 
months of the war been fully demonstrated. The 
method of working the principle in submarine war- 
fare was as follows. The submarine commander 
regarding a ship through his periscope observes the 
various parts—hull, bridge, deck-houses, and so on 
—that go to make up its superstructure. These 
form a collection of objects whose relations to one 
another in space are familiar to him, and by observing 
their perspective he forms his judgment as to the 
course of the vessel. It has been found that by 
carrying patches of violently contrasting colours 
across these various objects, the latter are made un- 
recognisable, the submarine officer is deprived of the 
foundations on which his judgment has to be based, 
and consequently the judgment if formed is liable to 
be widely erroneous. Or even if the form and 
outline of the constituent parts of the ship are not 
rendered absolutely unrecognisable, at least they are 
rendered more difficultly recognisable, and so delay 
is caused in coming to a judgment at a moment when 
rapidity of decision is of vital importance. The 
fact that Professor Kerr had urged the abandonment 
of black for destroyers as being ‘‘ of all uniform colours 
the very worst whether by day or night,’”’ had been 
criticised on the ground that black was of value as 
diminishing visibility in the beams of searchlights. 
The fallacy underlying that criticism lay in the obvious 
fact that a destroyer at sea is surrounded by waves, 
and that when the latter are brilliantly illuminated 
in the beams of the searchlight, the blacker the 
destroyer is the more distinctly does it stand out in 
contrast. On the other hand, matt-black for night- 
flying aeroplanes, as urged by Professor Kerr in 
September, 1916, derives its efficiency from the fact 





that on a perfectly clear night without clouds or 





haze there is no illuminable background behind the 
aeroplane. Professor Kerr also alluded to Thayer’s 
principle of compensative shading recommended by 
him for application to ships as a preliminary to the 
parti-colouring. It was not suggested that all light 
and shade effect could be got rid of by this method in 
practice, but, on the other hand, it was absurd to 
state that the principle was of no value. Even 
the deep shadows under shelter decks could be 
lessened by white paint, aided if need be by artificial 
illumination, and every little diminution of light and 
shade contrasts helped and was worth doing. 

The meeting on July 11th opened with an interesting 
personal note. The President, Mr. Edwin L. Orde, 
was called upon, on behalf of the members, to accept 
a@ specimen of the 80 horse-power Le Rhone aero- 
plane engine from the Queen’s Engineering Works, 
Bedford. 

Mr. R. W. Allen, chairman of the firm, who attended 
to make the presentation in person, explained that 
we were apt to forget our own achievements, and 
the engine was intended as a memento of what had 
been constructed by their fellow-countrymen during 
the war period. The material out of which these 
engines were formerly made came from Liége, and 
when that place fell early in the war, the Allies were 
confronted by a very critical and difficult position. 
The Government decided that all aviation engines 
must be made in this country, and that very quickly 
too, and in the early part of 1915 their firm was 
asked by the War-office to build the engine. They 
had to face a number of difficulties. There was the 
fact that their Sheffield friends had had little experi- 
ence at that time in the production of aircraft steel. 
Again, they were informed by the War-office that the 
engine had to be made by women, and the way the 
engine was produced by the women under the guid- 
ance of some few skilled men was a demonstration of 
the value of women’s work. Many thousands of 
these engines were turned out in a most satisfactory 
manner. The engine had been used in many different 
classes of scout machines in France, Mesopotamia 
and at Salonika. It consisted of 1156 pieces, all 
respectively interchangeable and made to extra- 
ordinarily fine limits. 

The President, in acknowledging the presentation, 
described it as a most interesting memento of the 
war, apart altogether from the tribute it paid to the 
mechanical genius displayed in the design and pro- 
duction of a machine which was entirely foreign to 
anything this country had undertaken to manufacture 
before. These engines had played a great part in 
the war, and the scout machines to which they were 
fitted had been better known and feared by the 
Germans than perhaps we at present realised. 

The paper on “‘ Ship Repairing on the North-East 
Coast during the War,” by Mr. M. C. James and Mr. 
L. E. Smith, produced an interesting discussion. 

Following the reading of the paper there was an 
exhibition of lantern slides, showing the extraordinary 
nature of some of the damages repaired by North- 
East Coast firms. One destroyer, cut practically in 
halves by collision with a collier, reposed on the floor 
of the dry dock with her two fragments at different 
angles almost on their beam ends. In the case of 
another ship, a salved collier which had been torpedoed 
off the Yorkshire coast, she appeared in dock with 
a large part of her hull missing. Luckily, a sister 
ship was being built on the Tyne, and the frames were 
transferred from one to the other, with the result 
that the repairs were greatly expedited. A third 
case was that of an Australian Commonwealth ship, 
torpedoed in the Channel, taken to Falmouth and 
there repaired by a flying squad from the Tyne. 
She set off for the Tyne, but was torpedoed for the 
second time off Brighton in precisely the same spot 
amidships. She was beached at Newhaven, tem- 
porarily repaired, and eventually brought to the Tyne. 

Rear-Admiral Slayter, Admiral Superintendent of 
the Tyne district, who opened the discussion, said 
he would refer to only one section of it, that with 
which he was most conversant, the repairs to H.M. 
ships. For the Navy alone over 2750 ships had been 
refitted and repaired on the Tyne. In earlier wars 
we had had to contend against the Dutch, the French 
and the Spaniards, whom we had found clean and 
chivalrous fighters, and in due course the great dock- 
yards of Chatham, Sheerness, Portsmouth and Devon- 
port came into being. Later on, when it was recog- 
nised that the growing strength of the German fleet 
was a@ menace, the Government very deliberately 
set about building a base at Rosyth. The work went 
on still more deliberately, with the result that when 
the war broke out we found ourselves in the position 
that at Scapa Flow, where the Grand Fleet was 
based primarily, there were no repair facilities of 
any sort. At Invergordon, which afterwards became 
a subsidiary base, there were no facilities ; at Dundee, 
the base could not be used except for submarines and 
small craft, owing to the bar; and at Leith only 
the same type of craft could be accommodated. 
Rosyth had not been completed, and was not avail- 
able. It was soon found that none of the ships could 
be sent to the southern yards, owing to the risk and 
the fact that they could not be spared. Eventually 
Rosyth was completed and floating docks were brought 
to Invergordon, but it was on the “ great mother 
ports’ of the Tyne, the Clyde, Barrow and Liver- 
pool, that the Navy had chiefly depended. The 
Tyne took second place to none. Describing the 
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life aboard the ships of the Fleet, Rear-Admiral 
Slayter said that once every eight or nine months 
the ships went in to be refitted, first for eleven days, 
afterwards for fourteen days. During the whole of 
the 44 years, with the exception of those periods, the 
engineer officers had to be ready to raise steam at 
four hours’ notice. They knew that if the engines 
went wrong at a critical moment, their ship was 
doomed and the people in her, but they did their 
work magnificently. They could imagine the feelings 
of the engineer officers when, after the enemy’s 
surrender, the signal went up to let fires die out. 
It was a great moment. Whenaship came tothe Tyne 
for refitting they got most excellent results, because 
as soon as she arrived they had a conference, and 
were able to get a great number of firms to take the 
repairs in hand. They gave the repairers a limit, 
and asked how much they could do, and it was extra- 
ordinary how much they did. For that work the 
Tyne earned the gratitude, not only of the Navy, 
but of the Empire as a whole. The Ship Repair 
Department, which came into existence in 1916, 
he found as a ging concern when he came to the 
Tyne. Before he left the Grand Fleet, the Commodore 
told him that whereas formerly they had taken seven 
or eight destroyers at a time on the Tyne, for some 
reason the number had dropped to four. Within a 
fortnight there were twelve under repair in the 
Tyne. 

Mr. R. M. Sutton, ex-chairman of the North of 
England Steamship Owners’ Association, expressed 
the appreciation of owners, not only locally, but 
throughout the British Isles, for the very fine repair 
work done on the Tyne. It had been a great asset to 
the owners to know that vessels coming there would 
go straight into dock and be repaired in the most 
expeditious way. It was also a great asset to the 
nation, particularly when the convoy system was in 
operation. It was most important that ships should 
be finished to time because the convoys sailed on 
certain dates. Through the assistance of the Director 
of Ship Repairs, it was possible for the transport 
officer to get into touch with the collieries and advise 
them when a certain vessel would be ready for loading, 
and almost without exception the vessels came up to 
time. Sometimes seven or nine days were saved in 
that way at a most critical time. 

Mr. R. F. Hindmarsh, engineer to the Tyne Im- 
provement Commission, described the work of pre- 
psring a berth for the Admiralty floating dock on the 
Tyne. The berth had to be dredged to 55ft. at low 
water. The actual area dredged was about 1200ft. 
by 600ft. From that area was removed in all 
1,368,153 tons of spoil, the bulk of it in three months, 
which he thought was about a record in dredging. In 
the best month 524,000 tons were removed. Un- 
fortunately, the dock was towed out of the Medway 
just as she was moored, and arrived with the up- 
stream end to the sea. On account of danger, the 
Admiralty would not allow them to take her down to 
the sea and turn her, so they had to swing her in the 
Tyne—a very anxious operation. The dock was 
finally moored on July 10th, 1915, so she celebrated 
her fourth birthday on the previous day. It was a 
satisfactory and remarkable fact that re-dredging 
had been unnecessary and that the depth was now 
very little less than when first completed. 

Commander Tabulteau, D.A.M.S., said that the 
work of arming the mercantile fleet during the war 
had entailed fitting 8400 vessels with no less than 
17,394 guns and howitzers. On the North-East 
Coast 1764 vessels had been fitted with 2490 guns 
and howitzers, the figures including the operation of 
transferring guns from ship to ship which was rendered 
necessary by the fact that at one time there was 
only one gun to five ships, and that when a vessel 
was in for over a week they transferred the gun to 
another vessel going to sea, so that it should not be 
idle in harbour. In addition, there were installed 
smoke apparatus for producing artificial fog, such as 
that used at Zeebrugge and Ostend, Lewis guns for 
defence against aircraft, rifles for sinking mines and 
other naval stores. At one time the Admiralty was 
sending as many as 13,600 men from the Fleet to 
serve in the merchant fleet and fight the guns. The 
work entailed instruction of the officers and men of the 
mercantile marine in the use of their defensive arma- 
ment. In no case had there been a report of any 
injury to a ship through the firing of a gun fitted on 
the North-East Coast, and at no time was a ship 
delayed beyond the schedule time for fitting. Refer- 
ring to devices for deceiving the submarine, Com- 
mander Tabulteau said that one master reported that 
the enemy left his ship and attacked another ship 
because the former had a gun—which was, however, 
& wooden dummy. Disguises were varied so that 
the enemy would not become accustomed to them, 
the most satisfactory being that of a boat and davits 
built of light wood, so that it could be easily cleared 
in getting the gun into action. A. proof of the effec- 
tiveness of these disguises was the fact that the steam- 
ship Dunrobin, in charge of Captain Thomson, who 
was over seventy years of age, was able to sink three 
submarines, for which the captain was duly rewarded. 
Too high praise, said Commandant Tabulteau, could 
not be given to the staffs of the various firms who 
did the work of arming merchant vessels. 

A vote of thanks to the authors of the paper was 
passed, on the proposition of the President. Mr. 





James, in acknowledging the vote, mentioned that 
it was thirty-three years since he first read a paper 
before the Institution. 

This terminated the Conference. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





BELT DRIVING. 


Srr,—Mr. Sargeant has not read my letters with, I think, 
sufficient care, or he would have seen that I did not venture to 
be too positive in my assertions. 

Taking first the latter part of his letter in your issue of 11th 
inst., he objects that the initial tension of 210 lb. is much more 
than is usual for a power pull of 528 lb. To this, I may answer 
that such an initial tension must exist if the tension ratios are 
as calculated. He must remember that although the slack side 
deflects quite a lot in work from the line taken when at rest, 
this does not indicate a great relief of tension, since, with small 
deflections, a very small increase of length will cause ‘a great 
increase in the dip of a catenary. If by the use of a suitable 
belt dressing or otherwise a larger value of friction coefficient 
can be obtained a greater tension ratio follows and an easier 
working belt is obtained. I put forward a figure of 4/10 as a 
fairly safe value, but this is by no means the limit. But a 
much higher value, although obtainable, is not safe for a designer 
to reckon on. If it is desired to obtain the utmost out of a belt, 
the user commonly has to put up with the trouble of taking 
up the stretch at intervals unless he prefers to let the belt maker 
do it for him. This can be done, but is not good for the belt. 

Leather is somewhat peculiar in its behaviour, and its 
“stretch ’’ may be divided into three parts: (a) Permanent 
stretch when a load is first applied, which stretch does not come 
back when load is taken off. In the case of a belt, this is probably 
due to the joints, between the separate pieces of which a belt 
is made, giving and coming down to their working bearings, 
similarly to the “‘ give ’ of the riveted joints of a bridge girder, 
in addition to a permanent stretch of the leather itself. (b) 
A further stretch occurs which appears to be truly elastic, in 
that it disappears promptly on the removal of load. (c) The 
third portion of stretch which disappears on the removal of 
load, but creeping back slowly. 

All that I can be positive about on this subject is that the 
basic theory is correct and is very useful as a guide. The 
designer must use his own discretion as to factors of safety, 
coefficient of friction and specia! provision for unusual con- 
ditions, and bearing in mind that no two belts behave in quite 
the same way. 

As to the width of belt having no influence on the power, 
being an “‘academical’’ statement, Mr. Sargeant’s criticism 
is quite just. I implied as much. The resistance to slipping 
of a surface under load divided by the load is the coefficient of 
friction, and this is quite independent of the wear of the surfaces 
pressed together. I have an open mind, and am prepared to 
accept “ proof ”’ or reasonable evidence that belts do not follow 
this ordinary accepted law of so-called solid friction. Until 
I obtain such evidence I prefer to consider the belt following 
the ordinary law. If a belt does actually follow this law, then 
my stat t is ‘‘ practically’ as well as “‘ academically ” 
correct. So far, all my experience tends to this being the case. 

Now a fair test of a theory is over what range it holds good. 
If only through a short range, there is something wrong with it ; 
if through a very wide range, it is probably true. Compare the 
example given in my last letter of a 40 horse-power belt, }in. 
thick, 6in. wide, with the 48in. belt described in Taz ENGINEER, 
June 20th, in connection with a Morgan wire rod mill. The 
factor of safety adopted by the designer and the thickness is 
not stated, but a three-ply belt of leather may, I think, be 
taken as about fin. Taking my example as a basis, the power 
transmitted by this large belt should be as follows :— 

4 6000 48 
40 H.P. (} * 3500 * -@ ) = 1536 EP. 
The belt is stated to be capable of transmitting 1500 horse- 
power. I think this is a fairly close agreement over a 40 to 1 
range. 

I cannot remember seeing the peculiar hump shown in Mr. 
Sargeant’s sketch. All I have seen shows a line of belt which 
would miss the pulley altogether, but meets it, in fact, by a 
regular curve. 

Mr. Sargeant’s statements in regard to his small pulleys 
practically result in our being unable to run a small high-speed 
pulley at all. We can only increase the belt speed by an increase 
in both the pulley diameters, otherwise we alter the revolutions 
per minute. Small high-speed pulleys are always a difficulty, 
and personally I should deal with such by using a stiff enough 
spindle to allow for the extra overhang due to a wide and thin 
belt. I believe the trouble to be wholly due to belt stiffness. 
Or I should use a small diameter rope drive. 

There is much to be said for the American single-rope system, 
involving only one splice for any number of plies, and the usual 
tightening pulley renders stretch negligible. 

There can be no question but that the tight and slack sides 
of the belt are travelling at different speeds. It is really the 
cause of “creep” and the difference would be greater were it 
not for the peculiar behaviour of leather previously mentioned. 

My examples were, I stated in so many words, “‘ extremes.” 
I have designed belt drives successfully on the lines indicated. 
One was 30 horse-power at a very low speed and extremely 
short centres. This belt did its work. Serious trouble was due 
to the shaft bearing due to oil leaking from the bearing surface 
—C.I.—in line with the pull, and upsetting lubrication. This 
had nothing to do with the belt, and a change of bearing cured 
the trouble. Another was purely a belt question, and was, I 
believe, due entirely to my having given insufficient attention 
to the great variation of torque in the driviig of a reciprocating 
pump and the jerky action of the same. This was a petty little 
1 horse-power drive. A third drive was on short centres, about 
8ft., 25 horse-power, a pulley ratio of some 16 to 1, and top 
side pulling. A jockey pulley made this a very “nice drive,” 
I was informed. 

Many years ago Professor Perry designed a dynamo drive, 
the driving pulley being close to and above the driven. The 
tensions required and the relative horizontal positions of the 
pulleys, so as to give a vertical resultant of the tensions, was 
calculated, and a special dynamo pulley was fitted of a weight 











= the resultant. The dy “being bal d in a rocking 
cradle, the sole force applied to the belt was the pulley weight. 
The arrangement was fully described and illustrated in the 
Electrician, and was successfully working at the Central Insti- 
tution City and Guilds. The belt tensions were calculated in 
the way I have described. 

Angmering, July 12th. Geo. T. ParpDor. 


PRODUCTION OF INDUSTRIAL ALCOHOL. 


Sir,—It is to be hoped that your timely and judicious article 
on the above important subject will have the attention and 
consideration which it well merits. You have done well to 
emphasise the importance of the matter and of the scientific 
and systematic cultivation of the vegetable world, as an un- 
failing and fruitful source of supply. As you properly point out, 
it by no means follows that because in present circumstances 
the British Isles apparently “cannot economically produce 
vegetable alcohol,” therefore in different circumstances and more 
favourable conditions this drawback cannot be overcome. 
In these islands there are many large tracts of waste land which 
could be reclaimed by deep steain or tractor ploughing and 
fertilised by the liberal application of felspar and crushed 
granite and other fertilisers, which can be either got in the 
vicinity or easily brought to the spot, and on which waste lands 
large crops of maize, potatoes, beet and other aleohol-producing 
crops and plants might be raised. Although the initial cost of 
reclaiming such waste lands might in some cases be heavy, 
ultimately a fair return would be obtained and a very valuable 
and perennial source of industrial alcohol secured for the country. 

As regards production in other lands, especially tropical and 
semi-tropical lands, there is practically illimitable scope for 
growing vegetable a‘cohol plants. Just take a single case to 
illustrate this point. A reliable authority lately stated that if 
a 25ft. square map of South Africa were taken, and one square 
inch marked off on it, enough maize could be grown on the 
small area represented as would meet ten times over the con- 
sumption of motor spirit in this country. Besides the African 
continent, there are many other parts of the world where similar 
results could be obtained. 

Then in regard to the Mahua (Mahwa) tree, described in 
your recent article, which yields such an excellent return 
of alcohol, no doubt the cultivation of this tree could be enor- 
mously increased both in India and in other countries where the 
climatic and other conditions are favourable, and this is a 
matter which the State should deal with. 

Cognate to the question of vegetable alcohol is that of vege- 
table gas. Vegetables can yield not only alcohol, but also valu- 
able gas, as you are well aware. Even vegetable refuse, leaves, 
twigs, dead flowers, yield satisfactory results in the form of 
gas, if the gas producers are perfect in their design and opera- 
tion, and the recent war has called into successful operation a 
large number of such gas plants. In the Sudd district of the 
White Nile there are very many thousands of acres on which 
the fast-growing leguminous plants and weeds of the tropics 
could successfully be raised and utilised for this purpose. There 
are also many other districts where this can also be done. It 
has been well said that “the Sudan grows its own power, and 
it is perennial.’”’ The same might be said of many other districts. 

The question of vegetable alcohol and gas should be kept 
well before the public and “‘ the powers that be.”’ 

July 9th. H. I. Pepprr. 





VERTICAL GAS ENGINES. 


Srr,—I have read in THE ENGINEER this week with great 
interest Sir Dugald Clerk’s excellent paper on the efficiency of 
internal combustion engines, and note with satisfaction his 
reference to the vertical tandem engines as made by Westing- 
house and National Gas Engine Companies, and also his opti- 
mistic views as to the future development in size of this type of 
internal combustion engine. 

It will no doubt interest your readers to learn the history of 
the development of the vertical tandem engine at the Westing- 
house Company’s works, Manchester, some fourteen years ago. 
I was at that time superintendent of the engine side, when gas 
engines of American design of the vertical two and three-cylinder 
type up to a maximum of 250 horse-power were being manu- 
factured. These engines, however, could not be made at a price 
to compete with the horizontal twin-cylinder type. In order to 
put ourselves on to a competitive basis I conceived the idea of 
fitting tandem cylinders to each crank, thus doubling the power 
of the engine per crank. When the drawings were completed 
they were submitted to the then general manager, Mr. Loud, 
who gave me permission to build an engine of 300 horse-power 
with three cranks and six cylinders. Before the engine was 
completed it was sold to a supply company in Durham, where it 
ran exceedingly well. This engine was also tested by Mr. 
Humphrey at Trafford Park before dispatch and gave remarkably 
efficient results. 

As was usual at the Westinghouse Company, all new develop- 
ments were put before the Patents Committee, which was com- 
posed of representatives from allied firms connected with the 
Westinghouse interests. The details of this engine were duly 
submitted to them, and after a lengthy investigation their official 
report was received. This report intimated to those concerned 
that the engine should not be manufactured, as it was not a 
mechanical proposition. As is well known, however, we con- 
tinued the manufacture, and later on the writer undertook the 
manufacture of the vertical tandem engine with improved 
details at the National Gas Engine Company’s works, where 
engines of the 1500 horse-power type were first made and 
delivered to Japan. Ws. Sreap. 

Cullercoats, July 14th. 


THE PEACE TREATY AND PATENTS. 


Sir,—A correspondent suggests, in your issue of the 11th inst., 
the probability ‘‘ that patents which have actually expired and 
have run their full term during the war "’ will not be reinstated, 
“‘as very serious legal, commercial and manufacturing diffi- 
culties would then arise, affecting materially the public rights 
that had been acquired in such expired patents.” 

These difficulties are by no means insuperable. They are 
overcome at present, when the Comptroller revives a patent 
that has inadvertently been allowed to lapse ; he restores the 
patent to the Register, subject to the rights acquired in the 
interim by third parties. A like procedure would serve equally 
well for the expired patents mentioned in the preceding 
paragraph. 


July 14th. CHARTERED PATENT AGENT. ' 
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The Plastic-Arc Welding System. 





THE plastic-arc welding system is the name given 
to the process of electric are welding, which is con- 
trolled by the Wilson Welder and Metals Company, of 
2, Rector-street, New York City. It was by means 
of it that the German steamships which were interned 
in harbours in America, and which had been wilfully 
and seriously damaged by their crews, were repaired, 
Before describing the system itself,” it will 
perhaps be of interest to our readers if we briefly 
refer to the manner in which the vessels were damaged 
and to the steps taken to repair the breakages. 

On the declaration of war the United States authori- 
ties took over all the enemy ships which had been 
interned in various ports in the country. There were 
103 vessels in all. In the port of New York alone 
there were interned 31 steamships, of which 27 were 
German and 4 were Austrian. Of the 27 German 
vessels 2 were sailing ships and 4 were small steamers. 
The latter had evidently been considered by the 
Germans to be of comparatively small importance, 
for the destruction wrought in them was but slight ; 
but the remaining 21 vessels, which ranged in size 
from the 56,000 tons or so of the Vaterland to the 
3900 tons of the Nassovia, had been so seriously 
damaged that, when taken over by America, they 
were entirely valueless for transport purposes. The 
Germans, with the thoroughness which characterises 





the part at which the battering ram was being applied. 
The different kinds of damage were, however, too 
numerous to be described in detail in the present 
instance. We can only refer to the engravings on 
page 60, which are reproductions of certain photo- 
graphs of different pieces of machinery in various 
vessels taken before the work of repair was com- 
menced. 

The credit of having suggested that the repairs 
might be effected by means of are welding is attri- 
buted to Capt. E. P. Jessop, of the United States 
Navy, the Engineer Officer of the New York Navy 
Yard, to which place a few of the vessels were trans- 
ferred for repair in the first instance. His recom- 
mendation was readily endorsed by Rear-Admiral 
Burd, the industrial manager of the yard. The 
matter was referred to the Bureau of Steam Engineer - 
ing, and Capt. O. W. Koester, assistant to the Bureau, 
was directed to make a thorough examination of all 
the conditions on the ex-German ships. As a result 
of his investigation, orders were issued to make all 
the necessary repairs, where possible, by electric 
welding, and to resort to mechanical patching only 
where welding was impracticable. 

It is explained by the Secretary of the Navy, in 
his report for the year ending December Ist, 1918, that 
the ‘‘ decision, so far-reaching in its application and 
so fraught with danger to the professional reputation 
of the officers concerned,’’ was come to in the face of 
opposition from engine builders and marine insurance 






































the accompanying table was effected on the Wilson 
system, which we shall now proceed to describe. 
German name. U.S. name. LH.P. | Gross 

tonnage. 
Grosser Kurfurst -| Aeolus - «| 8,400 | 13,102* 
Kaiser Wilhelm IT. Agamemnon .. -| 45,000 | 19,361* 
Amerika .. .. ..| America... -| 15,800 | 22,621* 
Neckar ie 6s). 40k es 5,500 9,835* 
Cincinnati .. .. .| Covington .. ../| 10,900 | 16,339* 
George Washington George Washington | 21,000 | 25,570* 
Friedrich der Grosse ..|; Huron .. .. ..| 6,800 10,771* 
Vaterland .. .. ..| Leviathan -- | 90,000 | 54,282* 
Koenig Wilhelm ITI. .. | Madawaska --| 7,400 9,410* 
Martha Washington ..| Martha Washington | 6,940 8,312* 
Barbarossa .. .. ..| Mercury... .. ..| 7,200 10,984* 
Kronprinzessin Cecelie | Mt. Vernon --| 45,000 | 19,503* 
Prinzess Irene .| Pocahontas -| 9,000 | 10,983* 
Hamburg .. .. ..| Powhatan... 9,000 | 10,893* 
President Grant .. .| President Grant -| 8,500 | 18,072* 
President Lincoln -| President Lincoln ..| 8,500 | 18,168* 
Saxonia as .| Savannah . onf meee 4,424} 
Rhein .. ..| Susquehanna .. 9,520 | 10,058* 
Bulgaria --| Philippines 4,200 | 10,924 

* Transport. t Repair ship. t Shipping Bd. 


The first sixteen vessels in the above table, repre- 
senting over 288,000 gross tonnage, were made avail- 
able for the transport of American troops and supplies 
overseas within the space of five and a-half months. 
| The first two ships to be tackled—the Friedrich der 
Grosse, now the Huron, and the Prinzess Irene, now 














































































































companies, but that it was made ‘“‘ with such confid- | the Pocahontas—were ready for sea within two 
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FIGS. 1 AND 2—PLASTIC-ARC WELDING AND CUTTING PANEL, AND ELECTRICAL CONNECTIONS 


them even when engaged in work of destruction, had 
so mishandled the machinery that in no case was there 
an engine which could turnround. A survey showed 
that of the 20 vessels in New York Harbour which 
were fitted with reciprocating engines—the Vaterland 
is turbine-driven—there were 118 fractures of an 
important character, which would, had ordinary repair 
procedure been followed, have necessitated the replace- 
ment of seventy steam cylinders. As a matter of 
fact, it was at first proposed to proceed with such 
replacement, but when the question had been further 
investigated it was realised that the length of time 
required to carry out the repairs in that manner 
would be prohibitive if the ships were to be used for 
the transport of troops across the Atlantic so as to 
be of any real service in the war. The principal 
damage done, according to a report made by the 
Secretary of the Navy, was the breaking of cast iron 
parts of the main engines—chiefly the cylinders— 
though in one case piston-rods, connecting-rods, and 
boiler stays were sawn half-way through, and in others 
the boilers were ruined by dry firing. There was, in 
addition, much vandalism of a minor character, but 
the task of remedying it was insignificant in compari- 
son with the gigantic business of repairing the 
cylinders, some of which were more than 9ft. in 
diameter. The methods of destruction adopted 
were various. Apparently some sort of a battering 
ram had been extensively employed, and if that 
apparatus were not by itself capable of doing what 
was required of it numerous holes were drilled, in 
some cases a complete line of holes being made round 





ence in the ultimate result as left no room for doubt 
of its success.”’ Yet, though, of course, electric weld- 
ing had been in successful operation for some con- 
siderable time in connection with ship repairs, it had 
never before been employed on such an extensive 
scale as was then proposed. It was realised, however, 
that if it could be successfully applied, it would not 
be necessary to remove the cylinders from the vessels, 
and it was calculated that the ships would be ready for 
service months earlier than would be the case if the 
cylinders were taken out and replaced, and, further, 
that there would be a great saving in money. 

The decision was fully justified by the results 
attained. ‘‘So well and so successfully were the 
repairs accomplished that,” states the Secretary of 
the Navy, “‘ there was not a single instance of a defec- 
tive weld, nor has one developed during the months 
of arduous service on which these ships have been 
engaged.”’ And he continues, “‘as a side light on 
this work it has been made the subject of careful 
estimate and determination that the repair of these 
ships resulted in a saving of twelve months in time, 
enabled us to transport at least 500,000 troops to 
France, and effected an economy which is conserva- 
tively estimated at upwards of 20,000,000 dols.”’ 

We understand that the cylinders of fifteen of the 
vessels were repaired by electric welding, while those 
of six were repaired by fitting mechanical patches. 
In other words, eighty-two of the major injuries were 
repaired by welding and thirty-six by mechanical 
methods. We are informed that the whole of the 
welding work in connection with the vessels shown in 


| months from the time that the repairs were under- 
taken, in spite of the fact that their engines were among 
the worst damaged of all—so badly, indeed, that 
with ordinary methods nine cylinders would have had 
to be replaced. 

The sole agents in this country for Plastic-Arc 
welding plant and apparatus are G. D. Peters and Co., 
Limited, of 15, Dean’s-yard, 8.W. 1, and of Windsor 
Works, Slough. At the latter we recently had an 
opportunity of witnessing the system in operation 
within a day or two of its having been got to work. 
The current was supplied by an ordinary motor 
generator set, the generator being compound wound 
with inter poles and designed to generate direct current 
at 37 volts. There is nothing special in either the 
motor or the generator,nor are they electrically 
connected. The gist of the system lies in the control 
panel, which is illustrated in Fig. 1, and the connec- 
tions of which are shown in Fig. 2. The panel is 
equipped for both welding and cutting, but it is in the 
connections for welding that its chief interest lies, since, 
when used for cutting, only the reactance coil, the 
resistance grid shown at the left-hand bottom corner 
of the illustration, and the ammeter are in circuit. 
When, however, the connections are set for welding— 
that is, when the double-pole knife edge switch is 
as shown in the left top corner of the engraving, 
Fig. 1, thrown over to the right-hand contacts—other 
pieces of apparatus, which differ from those of any 
other system with which we are acquainted, are 
brought into play. On tracing the connections shown 
in Fig. 2, it will be observed that the positive terminal 
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of the generator is connected directly—and without 
passing through any apparatus saving the knife 
switch and plug switch E—to the work. The nega- 
tive pole, on the other hand, runs from the knife 
switch first of all to the solenoid A, Fig. 1, which 
may be termed the brains of the apparatus. The 
plunger of the solenoid is furnished at its upper 
extremity with a graphite piston which works in a 
dashpot B, and so controls the motions of the plunger 
that hunting is prevented. From the solenoid con- 
nection is made to the right-hand side of a resistance 
C and from the left-hand side of the latter through 
the ammeter D to the opposite terminal of the plug 
switch E to that occupied by the positive lead. The 
resistance C consists of a series of carbon plates which 
are plain on one side and provided with numerous 
regularly placed projections, carefully ground to the 
same height, on the other. The amount of resistance 
offered to the passage of current through this pack 
of carbon plates can be varied by the amount of 
pressure put upon them by means of the lever F', 
which is pivoted at F and is rocked up and down on 
that point by the movements of the plunger in the 
solenoid. If the current in the welding circuit tend 
to increase beyond a predetermined value, then the 
plunger, and with it the lever F', are raised, with the 
result that the pressure on the carbon plates is 
relieved, and in that way additional resistance 
inserted into the circuit. Then, if the other condi- 
tions remain the same, the current flowing in the 
circuit will fall, since the supply voltage is constant. 
Conversely, if the current tends to fall below the 
required value, the plunger and withit the lever F' will 
also tend to fall, with the result that the resistance 
of C is reduced by the compression of the carbon 
plates, and the current flowing in the circuit will rise. 
The quantity of current to be allowed to flow can 
be varied at will by what is equivalent to running a 
weight backwards and forwards along the lever F, so 
that the effort to raise it required of the solenoid is 
decreased or increased. As a matter of fact, instead 
of a weight, the required effects are actually produced 














The switch may be arranged so as to be portable and 
to be carried from one place to another, so that the 
required alteration in the working conditions can be 
made without the operator having to make a special 
journey to the control board for the purpose. It 
may be added that there is a post G! rising vertically 
from the trolley running on the lever F, which can 
engage with and can open two carbon block switches, 
which are normally kept closed by spring action. 
One of these switches is arranged to be opened at one 
end of the travel of the trolley, and the other at the 
other, so that if the trolley should tend to overrun 
its travel in one direction or the other the circuit of 
the motor K is opened. 

In actual operation the movements of the plunger 
in the solenoid, and hence of the lever, F' ,are not large, 
and the pointer of the ammeter keeps remarkably 
constant. Still, there is a continuous and quite 
clearly visible compression and decompression of the 
carbon, blocks with the variation of the arc at the weld. 
All that happens if the electrode is kept on the work 
is that the resistance C gets hot, and would un- 
doubtedly burn if the short circuit were continued 
long enough; but we understand that no damage 
would be done to the generator, since the resistance 
offered by the carbon plates would be enough to 
preclude the passage of a current sufficiently heavy 
to injure the machine. 

We mentioned earlier in this article that the initial 
voltage was 37. In some equipments at work in the 
United States the initial voltage is some two volts 
lower than that. In the equipment that we inspected 
the voltage drop across the resistance when welding 
was being performed was about 20. Hence for main- 
taining the arc and for overcoming the resistance in the 
leads and solenoid there was only available 17 volts, 
and that is all that is required. The electrode being 
employed when we saw the plant in operation was 
plain iron wire about 5/;,in. in diameter. It was 
not coated, nor was flux of any kind employed. The 
work being done was, to all appearances, excellent, 


long before it was employed for ship repairs, developed 
for railway work. A very large volume of railway 
repair work has been done by are welding in the 
United States for a good many years past, and has 
been found to be convenient, effective, and cheap. 
As an example of the class of job which is frequently 
met, we may mention cracked locomotive frames. 
Wrought steel is largely used for locomotive frames 
in the United States, and it has been found that when 
cracks develop in them the damage can be readily 
repaired by electric welding. The engraving, Fig. 3, 
shows a broken frame of engine No. 1653 of the Grand 
Trunk Railway in process of being repaired by the 
Plastic-Are system at Stratford, Ontario. The 
method employed is to cut away the metal, as shown, 
on each side of the frame in the neighbourhood of the 
crack by means of pneumatic hammers. The space 
left by the material cut away is then filled by a piece B 
of metal identical with the metal of the frame and 
square in cross-section, and with two opposite corners 
matching with the V-shaped ends of the frame formed 
as a result of the metal being cut away. Welding is 
then commenced at the bottoms of the V-shaped 
cavities formed on each side of the frame, as shown 
in Fig. 3, and the process is continued until the 
cavities are filled up and their surfaces brought flush 
with or perhaps a little proud of the original surface 
of the frame, as shown in Fig. 4. Repairs such as 
that just described are frequently carried out, and are 
found to be quite effective. 








ROCK REMOVAL BY THE ELECTRIC ARC AND 
THE ACETYLENE TORCH. ; 


WE understand that the Southern California Edison 
Company, of 122, West Llewellyn-street, Los Angeles, has 
carried out a series of experiments on rock removal for 
tunnel projects, using alternating and direct-current arcs 
and various types of gas torches. 





and from tests, the data of which were shown to us, 


It was essential that the arc should project considerably 














FIGS. 3 AND 4—CRACKED LOCOMOTIVE FRAME, EARLY STAGE AND FINAL APPEARANCE 


by decreasing or increasing the tension on two coiled 
phosphor-bronze springs, the front of which, G, is 
clearly shown in the engraving, that at the rear being 
hidden by its companion in front. These two springs 
are connected to two small roller trolleys, one of which 
can travel on the top of the lever F!, while the other 
impinges on the lower edge of the fixed inclined guide 
H. It will be readily understood that since the guide 
H is inclined downwards from the resistance C, the 
further the springs G are away from C the greater will 
be the effort required of the solenoid to lift the lever F1 
and hence to reduce the pressure on the carbon plates. 
It follows, therefore, that the greater the distance 
of the springs G from C, the larger the current will 
be before the solenoid will begin to take control. 
Conversely, the nearer the springs G are to C, the less 
the effort required of the solenoid and the smaller 
the current flowing in the circuit before the solenoid 
begins to act. Hence, by varying the position of the 
springs G, the exact working current can be arranged 
for before operations commence. For the initial 
adjustment of the carbon plates there is a screwed 
bolt at the left-hand side. This bolt, however, will 
only require to be used for initial adjustment, and 
not in ordinary working. 

In some forms of the Wilson equipment this adjust- 
ment of the desired working pressure on the carbon 
plates is effected by a hand wheel and screw, but in 
the equipment which we saw, and which is shown in 
Fig. 1, the screw J, which passes through a threaded 
member forming an integral part of the spring-carry- 
ing trolley that travels on the top of the lever F!, can 
be revolved in one direction or the other by the revo- 
lution, in one direction or the other, of the small 
vertical spindle motor K. The advantage of the 
latter arrangement is that if the operator finds on 
commencing to work that the current flowing in his 
arc is either in excess of or smaller than the quantity 
required to do the work to the best advantage—and 
he becomes aware of the ruling conditions by the 
aspect of the work in progress—he can either decrease 
or increase it at will by moving the motrol control 
switch—see Fig. 2—either to one side or the other. 





there is no doubt that the system is capable of doing 
work of the very highest quality, the consequence, it 
is explained, of having the current “‘ just right ’’ for 
each particular operation, and of the ability to adjust 
it to the desired quantity without difficulty. The 
critical heat at which the particular metal being 
welded should be fused is thus kept constant at the 
arc, and there are neither voids nor burning. With 
an electrode of the size mentioned—/;,in.—we are 
informed that the amount of metal deposited by one 
operator per hour with a heat value of from 90 to 140 
ampéres at from 35 to 40 volts ranges from } lb. to as 
much as 2}1b. to 3lb., the average being about 
1}1b. per hour, the actual quantity depending on 
the character of the work being carried out. Further- 
more, we gather that the number of lineal feet that 
may be welded by one welder ranges from 1}ft. on 
Zin. plate, with a liberal overlap of metal, to as much 
as 10ft. per hour on jin. stock, with no extra metal 
applied, a safe average being probably about 4ft. 
per hour. The results of tests which have been shown 
to us demonstrate that the average tensile strength 
per square inch at the weld arrived at with eleven 
specimens having an area of 0.628 square inch, the 
weld being planed flush with the plate, was 54,700 Ib., 
the elongation in 2in. averaging 7.67 per cent. Nine 
specimens having an area of 0.572 square inch gave 
56,700 lb. as tensile strength and 10.0 per cent. 
elongation in 2in., while eleven further specimens 
having an area of 0.595 square inch gave 58,900 lb. 
and 7.53 per cent. respectively, the figures being 
average in all cases. These results were obtained 
by taking a rectangular boiler plate 18in. by 20in. 
of known tensile strength, cutting through the centre 
the long way and welding with a quality of wire 
suitable for the purpose. The plates were then cut 
into test pieces 14in. wide and tested in the regular 
way after the welds had been planed flush on both 
sides. It is claimed that welds made by the Plastic- 
Are system will stand much more in the way of 
twisting and bending than will welds made by any 
other system. 

The Wilson system was in the first instance, and 


OF REPAIR BY ARC WELDING 


from the electrode tips. The three-phase arc having a 
greater density of magnetic field than either the single- 
phase or direct-current arcs, was found to project more 
than they did. The best current density for the carbon 
was estimated to be 44 ampéres per square centimetre— 
say, 284 ampéres per square inch—for runs not exceeding 
thirty minutes, and 22 ampéres per square centimetre for 
continuous runs; 2in. diameter carbons were supported 
on a holder which “‘ shorted ”’ or opened them uniformly 
to a maximum distance of about 2in. 

From a cost point of view the best three-phase run was 
with 450 amp+res per phase with 40 volts across the elec- 
trodes, and the amount of rock removed was about 1 lb. 
per minute of,running time. This would be 450 x 40 x 
1.73 x .95 (p.f.), or 29.58 kilowatts, or at 1 cent per 
kilowatt-hour cost nearly one-half a cent.—say, one 
farthing—per pound of rock removed. The single- 
phase ; arc did not show quite such good results 
in terms of kilowatts for pounds of rock removed. 
With direct current, 500 ampéres at 30 volts, or 
15 kilowatts, removed 5 1b. of rock in five minutes, or 
at the rate of 1 lb. per minute. With the previous power 
cost assumption of 1 cent per kilowatt-hour this amounts 
to one-quarter of a cent per pound of rock removed. 

Experiments were also made with various types of 
welding and cutting torches using oxy-acetylene, oxy- 
hydrogen, and oxygen with natural gas. The oxy-acety- 
lene flame concentrates the heat best at the tip of its neutral 
flame. When moved across the rock at the proper speed 
the stone chipped off readily because of uneven expansion, 
but when the entire flame was virtually a neutral flame 
the rock became molten and the surface glassy and 
impenetrable. Estimating oxygen to be as cheap as 
one-quarter of a cent. per cubic foot, the cost of oxygen 
alone would exceed one and one-quarter cents per pound of 
rock removed. 

The company has now under consideration experiments 
using liquid air cartridges for blasting, but has up to now 
developed nothing of interest. Any information and data 
regarding experiments which may have been undertaken 
in the directions indicated in the foregoing by any of our 
readers would be greatly appreciated by the company. 








Tue Government of the United States estimates that 
the coal consumption of that country for the current year 





will amount to 735,000,000 tons. 
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The Royal Arsenal, Woolwich. 


Tue three interim reports and the final report of the 
important committee of inquiry into Woolwich Arsenal, 
appointed by the Minister of Munitions in July, 1918, have 
now been published. The chief work of the Committee 
is represented in the second interim report, dated Novem- 
ber 22nd, 1918. The first part of this report is an analysis 
of the probable future requirements of this country in 
armament production. The Committee consider that the 
arguments in favour of the retention of a Government 
arsenal in peace time are overwhelming for the following 
reasons :—(1) Secrecy is more easily preserved. (2) Thd 
close relations that must exist between the Ordnance 
Committee and the factory, including financial details, 
can be more satisfactorily arranged. (3) Repair work 
should be undertaken in the factory most closely in touch 
with design in order that failure and weak construction 
should be prominently brought to the notice of the de- 
signers. This can best be effected by both the main design 
office and factory being brought under Government control. 
(4) A Government arsenal can render valuable assistance in 
training the personnel of new factories when expansion is 
suddenly required. The Committee consider that the 
Government arsenal of the future will be a comparatively 
small establishment, with a certain reserve of productive 
power in the case of a small war, and that specialising on 
the part of private enterprise will gradually disappear. 
The Committee advance the following reasons why 
Woolwich is the natural and most convenient place for 
such an arsenal :— 

(1) At Woolwich there already exist manufacturing 
capacity and experimental facilities for practically all 
classes of war material. 

(2) No individual national factory possesses the plant 
for manufacture of all classes of armaments, nor could any 
be adapted without an expense, probably far in excess of 
the sum necessary to effect a re-organisation of the lay- 
out at Woolwich. 

(3) The close proximity of Woolwich to Government 
Departments in London, and also the main experimental 
establishment of the Ordnance Committee and Shoebury- 
ness, presents advantages which factories further afield 
would not possess. It is generally agreed that experi- 
mental manufacture is largely valueless unless it is asso- 
ciated with manufacture on a supply scale. If, therefore, 
Woolwich is the most suitable locality for experimental 
work, it also follows that the Government factory should 
be located in the same place. 

(4) Certain topographical features and facilities make 
Shoeburyness a unique range for long-distance firing. No 
other such site is readily available. As the arsenal engaged 
on experimental manufacture should be near the trial 
grounds, its location must be in the vicinity of London. 

(5) The trained personnel whose permanent residence 
before the war was in the locality would still remain, and 
help somewhat to reduce what in any case must be a 
serious dislocation of local conditions. Even with the 
drastic reduction in supply that peace conditions will 
bring, there need be no doubt that sufficient employment 
will exist to keep a moderate factory at work, since 
branches of manufacture, such as mines, tanks and 
other stores not at present produced in the Arsenal, 
together with the whole of wood-working, supply of boxes 
and such necessary details for munitions and the Air 
Service will naturally be produced at the Arsenal. With 
efficient management, no doubt, the variety of detail will 
largely increase. 

In this connection we desire to urge strongly the desir- 
ability of the Government Departments concerned placing 
as many orders as possible with the Arsenal for manu- 
facture and repair, and particularly for naval, military 
or other Government stores not now produced or repaired 
there, such, for example, as tanks, mechanical transport, 
and possibly naval hydraulic mountings. We do not 
advocate that this should be done on an uneconomic basis, 
but we put forward this suggestion from the point of view 
of minimising the depression which may arise in Woolwich 
from a drastic reduction of the establishment, as well as 
providing a Jarger nucleus for expansion in case of emer- 
gency. We do not feel that it is within our province to 
put forward detailed suggestions as to the nature of such 
work. We are glad, however, to learn that the question 
is already engaging the serious attention of the Ministry. 

Dealing with the administration of the Arsenal, the 
Committee find (1) that the control is vested in three 
Government Departments, each acting independently of 
the other, with no direct co-ordinated control, viz., the 
Ministry of Munitions, the Admiralty and the War-office. 

The Ministry of Munitions control extends to— 

The Ordnance Factories (under the Chief Superin- 
tendent of Ordnance Factories, responsible to Member 
of Council **O ”’). 

The Inspection Department, the Research Depart- 
ment, and the Ordnance Committee—all three of 
which are under Member of Council ‘“* D.” 

The Senior Bond Officer (forming part of the Central 
Stores Department of the Ministry, in the Finance 
Group). 

Each of the above five Departments and bodies of the 
Ministry located at Woolwich are independent of the other. 

The Admiralty administer at Woolwich the Naval 
Ordnance Department, which is responsible for Naval 
Stores and the Naval Inspection Department. They also 
place considerable orders direct with the Chief Superin- 
tendent of Ordnance Factories, without reference to the 
Ministry of Munitions. 

The War-office have under their control at Woolwich 
Arsenal the Deputy Director of Ordnance Stores in charge 
of the Ordnance Department and the Assistant Director 
of Military Transport. 

In the Ordnance Factories there are ten departments, 
employing in all over 64,000 employees, each directly 
responsible, through its superintendent, to C.S.0.F. 

In the case of the Royal Gun and Carriage Factories, 
Building Works Department, Mechanical Engineering, 
East and West Laboratery, Filling Factories, Small Arms 
Ammunition Factories, which together employ over 90 per 
cent. of the workpeople im the Ordnance Factories, eight 





of the controllers, superintendents, deputy and assistant 
superintendents are military officers, while four only are 
civilians, the C.S.O.F. himself being also a military officer. 
There is no organisation for viewing the labour problems 
of the Arsenal as a whole. 
From the point of view of the management, the costing 
system at the Arsenal requires to be reorganised. 


The Committee make the following recommenda- 
tions with regard to the administration :— 


(1) That one Minister should be solely responsible for 
the entire control of Woolwich Arsenal. 


(2) That Woolwich should cease to be used for the storage 
of munitions of war and other completed stores. It is 
difficult to imagine a place less suited for the storage of 
explosives than a manufacturing arsenal situated in a 
thickly populated district. For the reason of avoiding 
congestion, it is unwise to combine general storage with 
manufacturing capacity. 

(3) That a Board of Management should be appointed 
by the responsible Minister to act in a capacity similar 
to that of a board of directors of a commercial under- 
taking, whose duty it should be to sit—say, monthly— 
and to receive the report of the managing director and 
the heads of departments, and analyse the current costs 
and variations in expenditure, keeping themselves fully 
in touch with the interests of the factory. The composition 
of this Board should be as follows :— 

The chairman should be a man of well-known repute 
and standing, with knowledge of business concerns, 
but not connected with private enterprises producing 
articles similar to those manufactured at Woolwich. 

A representative each of the Admiralty, War-office, 
Ministry of Munitions and Air Ministry. 

Two independent engineers of high repute. 

President of Ordnance Committee, ex officio. 

Managing Director, ex officio. 

The non-departmental members should be unpaid. The 
unique national nature of the work would undoubtedly 
attract the requisite high talent required. 

The Board should investigate and put forward all 
proposals for expenditure on buildings and plant. Salaries 
should be assessed by them, with a view to keeping them 
in line with those paid in commercial undertakings. The 
relative duties of the Superintendent of Works, Mechanical 
Engineer, and Traffic Controller and other principal heads 
of independent departments would be reviewed and pro- 
vided for according to the particular requirements of the 
Arsenal. The reserve section of the Arsenal should occupy 
their particular attention, and they should be responsible 
for its being equipped with plant and accesscries end in 
a manner best suited to supply the engineering trade of 
the country with such “first aid’’ as may be necessary 
in the event of the manufacturing reso'rces of the country 
for war being again mobilised. They should examine, 
with the Managing Director, and such other assistance as 
may be necessary, the internal labour organisation, with 
a view to introducing more modern methods governing 
the relations between the management and the employees. 
We are convinced that if this is done and machinery set 
up which will have the confidence of both parties, the 
majority of the labour troubles that now exist will be 
adjusted without difficulty. 

(4) That the post of Chief Superintendent of Ordnance 
Factories should be abolished, and that the Minister 
should appoint a Managing Director for the whole Arsenal, 
having under him for administrative purposes the superin- 
tendents of all departments in the Arsenal, including those 
performing work for the Admiralty and War-office. 

The Managing Director should be a trained engineer, 
and would report to the Board. 

If a civilian, he should have a military officer appointed 
as an assistant. 

(5) That trained engineers should be placed in charge 
of each of the productive departments at the Arsenal and, 
if civilian, should have military assistants attached to 
them as necessary. The possession of a University Engi- 
neering Degree should not be regarded as an absolutely 
indispensable qualification for such appointments. 

(6) That the Managing Director and the superintendents 
and managers of the various departments and factories 
should receive salaries commensurate with the importance 
of the appointments, and comparable with those paid for 
similar work by outside firms. 

(7) Various other matters affecting the administration 
of the Arsenal, such as the machinery for dealing with 
labour, the co-ordination of the various departments within 
the Arsenal, the division of their duties, and the adjust- 
ment of relative priority of manufacturing work, we 
consider best left to the M ing Director and the 
proposed Board of Management to arrange. We have not 
therefore dealt with these questions in our report. 


Turning to the question of design, the Committee 
remark : 


We are convinced that the whole system of munitions 
design is on a wrong basis, and that considerable improve- 
ments can be effected both at Woolwich and also in the 
functions of the Ordnance Committee. The duties of the 
Ordnance Committee, so far as design is concerned, are 
advisory. We consider that they should be executive, 
i.€., designs emanating from the Committee should be 
approved by the President of the Ordnance Committee, 
with whom the responsibility should rest. The President 
of the Committee would therefore become the Controller 
of Design. The acceptance of the design should, however, 
rest entirely with the Army Council and the Admiralty. 
We consider that the present Woolwich drawing-office 
should be entirely reconstituted to form the main arma- 
ment design-office of the Government. It should still 
be situated at the Arsenal, so as to keep the designing 
draughtsmen in close touch with the latest shop practices. 
They should also witness all trials in which their design 
is implicated. We also consider that the design-oftice 
should be placed directly under a carefully selected design- 
ing engineer, who on design questions should act under 
the instructions of the President of the Ordnance Com- 
mittee. 

The main conclusions are summarised as follows :— 


(1) That the arguments in favour of the retention of @ 
Government arsenal for munition manufacture in peace 
time are overwhelming. 





(2) That the location of that Government arsenal should 
be at Woolwich. : 

(3) That Woolwich Arsenal should be organised mainly 
as a peace establishment for the supply of armaments 
in peace time and of experimental types and improved 
design in war and peace. That it should also be capable 
of immediate supply of design for jigs and gauges of all 
current articles of armaments immediately on mobilisa- 
tion of the engineering resources of the country for war, 
and also be in a position to send,technical manufacturing 
advice to the firms involved. ' 

That its reserve of expansion, so far as its peace lay- 
out is concerned, be limited to increased production in 
the case of small wars. 

That, on the other hand, the Design Department should 
be organised so as to fulfil all requirements of design in 
peace time, at the outbreak of war, and during @ war on 
the largest scale. d 

(4) That an expert committee be appointed to submit 
proposals for the re-organisation of the lay-out of the 
Arsenal on a scale to be determined by the responsible 
Minister. : ; ’ 

(5) That immediate consideration be given to the placing 
of as many orders as possible with Woolwich, particularly 
for military, naval or other Government stores not now 
produced or repaired there, e.g., tanks, mechanical trans- 
port, and possibly naval hydraulic mountings. ; 

(6) That one Minister only should be responsible for the 
control of the Arsenal. ’ 

(7) That a Board of Management, as outlined, be con- 
stituted, and the Board to have functions as indicated in 
the main report. ; 

(8) That a trained engineer be appointed as Managing 
Director to manage the whole Arsenal, and be directly 
responsible to the Board of Management. 

(9) That trained engineers should, under the Managing 
Director, be placed in charge of each of the manufacturing 
departments. j ; 

(10) That the salaries paid to the Managing Director, 
the superintendents, managers, designing engineer, head 
draughtsmen and draughtsmen, should be commensurate 
with the importance of the appointment and comparable 
with those paid in commercial undertakings. 

(11) That Woolwich should cease to be used as a storage 
depét for completed ammunition and finished stores, all 
stores not required in the factory, and especially filled 
ammunition, to be removed as soon as possible. ; 

(12) That, so far as design is concerned, the duties of the 
Ordnance Committee should become executive instead of 
merely advisory, the President of the Ordnance Committee 
becoming the Controller of Munitions Design. 

(13) That the drawing-offices at Woolwich should be 
entirely reconstituted to form the main Armament Design- 
oftice of the Government under a carefully selected Design- 
ing Engineer, acting on design questions under the 
instructions of the President of the Ordnance Committee. 

(14) That the Managing Director and the Designing 
Engineer should be ex-officio members of the Ordnance 
Committee. 

(15) That the present division of the Ordnance Com- 
mittee into sub-committees should be amplified, first, to 
include trench warfare, chemical warfare, tanks, and any 
military experimental and designing committee; and, 
secondly, that the sub-committees should be Design Sub- 
committees whose function would be, under the President, 
to initiate and approve designs. 

(16) That a section of the Woolwich drawing-office be 
organised specially for the design of jigs and gauges and 
special tools. : 

(17) That a branch of the drawing-office should be 
located in the Main Supply Department in London. 

(18) That the headquarters of the Inspection Depart- 
ment should continue to be at Woolwich. 


We have dealt so far only with the second interim report. 
The first dealt with the question of danger, and was prac- 
tically a condemnation of the Woolwich conditions, which 
were held to constitute *‘ a very grave source of danger.” 
The third report handled the question of costs, and recom- 
mended a revision of the system, and modernisation of 
office appliances. The final report is very brief, little 
more than a letter covering the third report. It will be 
sufficient to quote one passage from it :— 

The Committee cannot emphasise too strongly ,the 
importance which they attach to the reorganisation of the 
administration of the Arsenal and the appointment of a 
Board of Management on the lines recommended in their 
second interim report, though they appreciate that it 
may be considered necessary that the functions of such 
a Board should extend beyond the factories at Woolwich, 
and be brought into harmony with the future organisation 
of the controlling authority at headquarters. 








JupGING from a question asked recently, the facts of 
which were admitted by the Board of Trade representative, 
the railway companies are in no way responsible for any 
scarcity of fish at Billingsgate. They now bring in 230,000 
tons per annum, as compared with 129,500 tons before the 
war, and their trains are detained on an average of five 
hours per train. The companies, almost daily, have to 
take some fish away again and re-deliver it the next day 
owing to the inability of traders to deal with it. 


Iv our Kailway column last week we stated that a Select 
Committee had been appointed to inquire into the Gattie 
system. This is a step recommended by the Wilson-Fox 
Select Committee on Transport, in whose report it was 
said that “‘ it would be necessary in the first place to 
obtain expert tests of the working results of the various 
items of the apparatus and of the operation of the sorting 
appliaaces as a whole on a practical scale.” On the 11th 
inst. Mr. Bridgeman said in the House that a representative 
of Labour had been invited to serve on the Committee, 
but no reply had as then been received. ‘The name would 
be announced as soon as possible. He did not think it 
would be desirable to add representatives of commerce to 
what was really an expert committee on the technical 
practicability of the scheme. We would, however, point 
out that, whilst from an engineering point of view the 
selection is admirable, none of the gentlemen named has 
had practical experience in the handling of goods—what 
may be called the traffic side of the question. Possibly 
the Labour representative will remove this weakness. 
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Railway Matters. 

Ir is hoped by the Select Committee on Transport 
(Metropolitan Area) to finish the hearing of evidence and 
to present a report by the 21st inst. 

A BUFFER stop collision occurred at the Cannon-street 
station of the South-Eastern and Chatham Joint Managing 
Committee on Wednesday morning last. Twelve passengers 
had to receive treatment at the hospital. 

ACCORDING to an answer by Mr. Forster, the total capital 
expenditure for building the works at the port of Rich- 
borough to March 31st last was £1,982,759. The policy 
with regard to the future of the port was at present under 
consideration. 

As Sunday, the 6th inst., was the anniversary.of the 
fatal collision on the Caledonian Railway outside Aberdeen 
Station, there has now been a period of twelve months 
without a fatal accident to a passenger train on the railways 
of the United Kingdom. 

Ir was stated in the House on the Ist inst. that the 
question of the restoration of the privileges formerly 
enjoyed by commercial travellers had been carefully con- 
sidered, but in view of the present railway position it had 
not been found practicable to restore them. 


On the Ist inst. the President of the Board of Trade 
was asked, as to workmen’s trains in London, that they 
be permitted to run up to 8 a.m., and that the fares should 
be reduced to the pre-war level. The answer was, naturally, 
that they have always run up to 8 a.m., and that work- 
men’s fares have not been raised. 


ON the occasion of the miners’ demonstration at Black- 
pool on the 2lst ult. the Lancashire and Yorkshire and 


London and North-Western Joint Companies—the owners | 


of the lines between Preston and Blackpool—took 97,000 
passengers in 130 special trains, which ran at three-minute 
intervals to the Central and Talbot-road stations in 
Blackpool alternatively. 


In reply to a question in the House of Commons, Sir A. 


Geddes states that he has no power to compel London rail- | 


way companies to consider the question of the electrifica- 
tion of those lines which serve suburban areas. The 
question of the extension of electric traction on railways 
will no doubt be a matter for the early consideration of 
the Ministry of Ways and Communications. 

In a letter answering an inquiry from dealers in the 
home railway market of the Stock Exchange as to the 


future of the railways, the Chancellor of the Exchequer | 
said, ‘‘ If, on the other hand, it is decided that the railways 
are to be acquired by the Government and then worked | 
by the State, his Majesty’s Government would not propose | 


the acquisition except on terms which are fair to the share- 
holders.” 

AN important point has recently been agreed to with 
the men’s unions. The latter wanted all piecework, 
tonnage, and bonus systems abolished, but were unable 
to carry their point, and all new :ates and revisions of 


piecework, bonus, and tonnage working are to be agreed | 


to between the railway companies and the men concerned. 
In cases of failure to agree the matter is to be referred to 
the “ Negotiating Committee,’’ which will decide how it 
shall be settled. 

THERE is a probability of an amalgamation of the 
National Union of Railwaymen and the Associated Society 
of Locomotive Engineers and Firemen. Both societies 
have appointed five representatives, together with their 
respective general secretaries, to make joint arrangements 
for co-ordination in dealing with matters affecting railway 
workers. This step, it is thought, may eventually lead 
to still closer working. The railway companies would, 
we believe, welcome having one union only to deal with. 


Ir has been suggested that, with a view to relieving the 
overcrowding of passenger trains, ail London railway com- 
panies which had not already done so should undertake 
the electrification of such parts of their lines as serve 
suburban areas. Sir Auckland Geddes, in reply, said that 
the Board of Trade had no power to take the action sug- 
gested, but the important question of the extension of 
electric traction on railways would no doubt be a matter 
for the early consideration of the Ministry of Ways and 
Communications when established. 


ANSWERING a question on the 25th ultimo by Mr. 
Marshall Stevens, who suggested that the cartage of goods 
by railway companies at below cost was entailing a loss 
of many millions of pounds per annum to the State, Mr. 
Bridgeman said that no doubt many railway rates which 
cover the service of cartage were, in the present circum- 
stances, unremunerative in respect of that service, but he 
could not say that the same consideration applied generally 
to cartage by the railways where it was charged for 
separately. 

In Sir Eric Geddes’ speech on the 10th inst. an Hon. 
Member interjected the query, ‘“‘What does ‘loading 

auge’ mean ?”’ The answer given was, “ It is the height 
and width of the vehicle which can pass obstructions on 
the line ’’—a fairly correct definition. There are, however, 
three gauges on a railway—(1) the track gauge, which is the 
distance—usually 4ft. 8jin.—between the inner sides of 
the running rails; (2) the structure gauge, 1.e., the mini- 
mum height and width for tunnels and bridges, also the 
distance of buildings, columns, posts, platform walls, &c., 
from the nearest rail ; and (3) the loading gauge, which is 
the height and width of vehicles and of their loads. The 
loading gauge is governed by the structure gauge. 


Tue Metropolitan District Railway Company, like the 
Metropolitan, is building some new cars. the number 
of trains cannot be increased it is proposed to lengthen 
the trains up to 400ft., the full extent of the platforms. 
The cars will be 9ft. 6in. wide, as compared with the 
8ft. 6in. of the present cars, and each will have three double 
doors ; the motor and control trailer cars will have a single 
door at each end also, which will be available for public 
use when not occupied by the trainmen. An eight-car 
train will give the equivalent of fifty-two single doors. 
The end vestibules are to be dispensed with. The new 
trains, by means of additional motors, will be capable 
of speeding up to 45 miles per hour, and improved braking 
equipment is being given so as to ensure more rapid, yet 
easy, stopping. It will be all-steel stock. 


Notes and Memoranda. 


AN Italian metallurgist, C. Rossi, of Legano, claims to 
have produced an acid-proof iron alloy by melting pig iron 
and ferro-silicon in an electric furnace with a small amount 
of iron sulphide as flux. The alloy contains from 13 to 21 
per cent. of silicon. 


Sim A. GeppEs, in the House of Commons, stated that a 
committee was to inquire into Mr. A. W. Gattie’s proposals 
for improving the methods of handling goods and traffic, 
and to consider the practicability of the introduction of 
any of the suggested improvements into the existing 
| transport system. 


| AN unnusually large weld was made recently by the 
| Thermit process on the stern frame of the ss. Northern 
Pacific, which was lying at New York. The frame was 
broken when the vessel run aground in a fog, and is a 
hollow casting about 2ft. in diameter with walls 3in. thick. 
The weld required 1400 lb. of Thermit, and proved entirely 
successful, 


TuE Federation of British Industries informs us that the 
offices of the Industrial Publicity Service, Limited, have 
been moved from Hampden House, Kingsway, W.C. 2, 
to larger and more suitable offices at 4, 5, 6 and 7, Red 
Lion-court, E.C. 4. The new telephone number of the 
Industrial Publicity Service is Central 2422, and the tele- 
graphic address, ‘‘ Indulicity, Fleet, London.” 


AT the instigation of the Birmingham Chamber of 
Commerce a resolution was adopted at the meeting of the 
Association of British Chambers of Commerce on July 2nd 
urging that “‘ steps be taken to provide for the prolongation 
of all patents for the period of the war and for one year 
after, in view of the very serious loss which has fallen on 
| patentees in consequence of the compulsory suspension 
| of the working and development of their patent rights 
| during the war.” 
| THE fourth number of Surplus comprises 128 pages and 
a number of new illustrations. A class of plant which is 
a comparative novelty in England, and is likely to receive 
more extended application in future, included in the cata- 
logue is wood distillation apparatus, of which several 
installations are for sale in different parts of the country. 
The list of ferrous metals has been extended considerably 
and given in more detail, while there are now many addi- 
tional electric generating sets and small craft for disposal. 
The Board has now sold over one hundred and twenty-six 
millions worth of materials. 


In the course of a paper by the late Sir John McCall, 
Agent-General for Tasmania, read recently before the 
| Royal Society of Arts, it is stated that in 1850 there 
were only 2000 people engaged in manufacturing in 
Australia ; to-day there are 330,000 persons in Australian 








£99,500,000 to £161,500,000. The industrial possibilities 
of Australia are being recognised and rapidly extended. 
| The Commonwealth Treasury has recently authorised 
public issues amounting to £2,500,000 for the extension of 
steel works and the manufacture of white lead, zinc, woollen 
yarn, hosiery, cement, &c. 

Ir was recently stated in a French journal that the 
necessity of purchasing foreign coal might be relieved by 
developing the water power of France, which is estimated 
at 10,000,000 horse-power, as compared with 7,000,000 
horse-power for Norway and 6,000,000 horse-power for 
Sweden. Before the war only about 750,000 horse-power 
was used, but a further 450,000 horse-power was developed 
during the war, and by the end of 1921 1,600,000 horse- 
power, or 16 per cent., of France's resources will be worked. 
This leaves a huge amount of water power in reserve, and, 
in addition, there are large potential resources in the rivers 
of Indo-China and French West Africa. One million 
water horse-power would lessen the consumption of coal 
for power production by at least 3} million tons, costing 
about 300 million francs, and the comparison is the more 
striking when it is remembered that a hydro-electric 
installation has eight times the average efficiency of steam 
engines. 

AT a recent meeting of the Executive Committee of 
the Federation of British Industries Sir Robert Hadfield 
moved that the report of the Fuel Economy Organisation 
Committee be received. The report suggests the setting 
up of an organisation for developing efficiency in fuel 
practice, as a branch of the Federation. Sir Robert 
said the question was being considered by the Iron and 
Steel Institute, and also by a committee of the British 
Association. He proposed, and it was agreed, ‘‘ That the 
scheme in general be approved, and be remitted to a new 
committee, of which the old Fuel Efficiency Committee 
should form the nucleus. The new committee to prepare 
a detailed scheme, and advise how far the scheme could 
be confined to coal, in the first instance, and to report 
fully on expense and organisation at an early date. The 
committee also to ascertain how far support for the scheme 
is likely to be forthcoming from Federation members, and 
how far assistance can be obtained from co-operation with 
any other institutions.” 


In a paper read before the Optical Society, Major E. O. 
Henrici says: The requirements of a good spirit level are :-— 
(1) The bubble should rapidly and accurately take up its 
correct position in the tube. This means as long an air 
bubble and as short a radius of curvature as possible. 
(2) Any tilt of the tube larger than the permissible error— 
for the class of work required—should cause the bubble to 
move a noticeable amount. The greater the radius of 
curvature the greater the movement of the bubble for a 
given tilt, but the slower the movement. If a bubble is 
made too “ sensitive ” the movement will become unduly 
slow. Owing to this, the accuracy of reading does not 
increase directly with the radius of curvature. Hence the 
smaller the movement of the bubble that can be detected, 
the shorter the radius of curvature that can be used, and 
the more satisfactory the bubble will be. This is purely 
a question of the method of viewing and illuminating the 
bubble. (3) The curvature should be uniform, so that a 
given tilting of the tube should produce the same displace- 
ment of the bubble over the uated portion of the tube. 








| factories, with an annual output of some £170,000,000. 
The manufacturing industries are growing fast; 13,000 | 
factories in 1908 had grown to 16,000 in 1913; in the | 
|same period there was an increase in output from | 





Miscellanea, 





A site has been selected at Kelham, near Newark, 
for the erection of a sugar factory, to utilise locally grown 
beet. 

Aw alliance has been made between the Chemical Em- 
ployers’ Federation and the Motor Transport Employers’ 
Federation. 

A SURVEY is to be made next season of the bed of the 
Hooghly River, at the site of the proposed Calcutta Chord 
Railway Bridge. 

By selling the pits at Hirwain to Mr. D. R. Llewellyn’ 
of Aberdare, Lord Bute has ceased to be a colliery pro- 
prietor in South Wales. 


Tue Shipping Controller states that it is no longer 
necessary for charters of foreign ships to be submitted to 
the Inter-Allied Chartering Executive for approval. 


Tue British Scientific Products Exhibition at the 
Central Hall, Westminster, London, S.W., will be closed 
on Saturday, July 19th, and will re-open on Monday, 
July 21st. 

THERE is a proposal on foot in India that some celebra- 
tion should be organised this year to commemorate the 
opening, a century ago, of the first great canal in Northern 
India by the British Government. 


A RECORD in Transatlantic shipping is claimed for the 
American transport Great Northern, which recently made 
a round trip between New York and Brest in thirteen 
days seven hours, and carried home 3381 troops. 


Some impression of the importance of the industrial Fair 
which is to be held at Bandoeng, Java, in May, 1920, may 
be gathered from the fact that the main exhibition building 
alone is to cost some £10,000, a very large sum for Java, 
where labour is cheap. 


AccorpD1nG to’statistics compiled by the Chief Inspector 
of Mines in India, the output of coal in British India 
rose from 16,419,000 tons in 1916 to 19,848,000 tons last 
year. The chief producing districts are Behar and Orissa, 
with 13,677,000 tons in 1918, and Bengal, with 5,302,000 
tons. 

Some idea of the improvements which have been effected 
in the water communications between Chicago and the 
Atlantic may be gathered from the fact that the Lake 
Grandby, a vessel of 4100 tons, recently made the voyage 
from Chicago to Liverpool, and is being followed by other 
similar vessels as quickly as they can be built. 


Ir is said that the cost of improving the port of Shanghai 
to meet modern requirements will be £20,000,000. The 
scheme includes dredging the Yangtze-Kiang to a depth 
of 40ft. for a distance of 40 miles and the damming of the 
Whangpo where it enters the Yangtze. The Whangpo is, 
of course, the tributary of the main stream on the banks of 
which Shanghai has been built. 


THE new shipyard at Hebburn-on-Tyne, of which Major 
G. Armstrong has been appointed manager, will occupy an 
area of about 18 acres on the site of Huntley’s slipway and 


| Walter Scott and Co.’s cement works. The yard will have 


ten berths, and be capable of building vessels of great size, 
as the depth of the site is 980ft., while the river frontage 
amounts to 1600ft. 


Ir is proposed to utilise the Sandy Nullah Waterfall, 
on the Kundah River, to supply Ootacamund, Madras, 
with electric power. The Kundah is a tributary of the 
Bhavani River, and the Indian and Eastern Engineer says 
that it is hoped to take advantage of a fall of 2000ft. 
The scheme is being investigated by the Government 
electrical engineer and by Tata and Sons. 


ARRANGEMENTS proposed by the Agricultural Machinery 
Section of the Society of Motor Manufacturers and 
Traders, Limited, for an exhibition in connection with the 
tractor trials at Lincoln in September have been approved, 
the success of the trial is now quite assured, the entries 
having risen from 40 to over 50 tractors. Whilst the 
majority are of home manufacture, both American and 
continental makers will be represented. 


In pointing out the relative merits of gas and electricity 
produced by wind power for the illumination of St. Ives, 
Mr. F. Barrett, writing to the St. Jves Times, remarks that 
while the power of the wind is at its feeblest sufficient to 
turn the sails of a windmil] in the season when artificial 
lights and heat are least required, its strength is fullest 
in the months when light and heat are most necessary. 
Mr. Barrett suggests that a couple of windmills on the 
high ground above Clodgy would furnish electricity to 
meet the requirements of the whole of St. Ives. 


THE Government of Madras has engaged the services 
of Lieut.-Col. Ducane, representative of Wolfe, Barry, 
Lyster and Partners, the harbour engineers of London, to 
examine and report on the Cocanada, Negapatam, Tuti- 
corin, Mangalore, and Malpe ports. The last two, says 
Indian and Eastern Engineering, will be surveyed with 

ial reference to their suitability to form the terminus of 

the long-discussed West Coast Railway, connecting the 

planting districts of Mysore with the sea coast. The 

r sanctioned for the improvement of the Mangalore 

harbour having arrived, dredging operations will com- 
mence after the close of the monsoon. 

WE are informed that the Diesel Engine Users’ Associa- 
tion has made application to the Council of Scientific and 
Industrial Research for a grant to enable it to carry out 
some research work in connection with home-produced 
fuels for Diesel engines. The war brought vividly home 
to the members of this Association the danger of relying 
implicitly upon imported fuels, and great have been their 
difficulties in turning over to home-produced tar oils, &c. 
The research suggested would seem to be well worthy of 
the support sought, as it is of national importance that the 
importation of oil should be limited, and this can only be 
done if ample supplies of an equally satisfactory British 
product are available. Another importaat point which 
the Association is taking up is the unfairness of applying 
the limitations of the Household Fuel and Lighting Order 
to electricity supply companies which use oil, and not coal, 
as the object for which the Act was framed does not apply 
in their case. 
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The Royal Arsenal. 


One cannot help feeling with regard to Woolwich 
Arsenal, as with many other works in this country, 
that the very best thing that could happen to it 
would be for a devastating fire to consume it, lock, 
stock, and barrel, and restore the King’s Warren to 
the condition suggested by its name. It is not that 
Woolwich has not done, and does not still do, good 
work—its services during the war are inestimable ; 
it is not that a Royal arsenal is not wanted, nor that 
Woolwich is a much worse site for a gun and ammuni- 
tion factory than other sites. It is simply that 
Woolwich has grown old, and that old workshops, 
old traditions, old systems can never be made to fit 
in entirely with the latest progress. No one ever 
puts new muscles on an old skeleton; no one can 
ever give to a factory that is getting on for two 
hundred years of age the vitality of younger factories. 
Woolwich is hampered by many old buildings, by 
narrow passages, by a bad internal railway system, 
and, finally, to put it baldly, by a bad management. 
These things are the results of its age, and though, like 
many an old man, it buckled to and accomplished 
astonishing deeds under the stimulation of war, there 
is every reason to fear that before many years are 
past it will slip back into its old courses. In view 
of these disabilities, there are those who urge that it 
should be given up and that one of the national 
factories should take its place as a Royal arsenal. 
But there are very grave objections to that course, 
and, though the case in its favour has been very 
admirably expressed in a report by Lord Marchamley, 
we do not believe Parliament is in a mood either to 
face the great expense that would be involved or— 
more important still—-to venture upon the disruption 
of a great working district that would follow. We 
may assume, then, that Woolwich will remain 
Woolwich, and, that being so, its regeneration is a 
matter of national importance. 

In July of last year the Minister of Munitions, with 
the concurrence of the Secretary of State for War 
and the First Lord of the Admiralty, appointed a 
committee to inquire into the administration and 
equipment of the Royal Ordnance Factories and 
“to advise the Minister what, if any, changes are 
required.” That committee—on which such prac- 
tical people as Sir Henry Fowler, Mr. H.8. B. Brindley, 
of the Ponder’s End Shell Factory, and Mr. H. 
Mensforth, of the British Westinghouse Company, 
sat—has made three interim and one final report, 
which were issued together a few days ago. Each of 
these interim reports is in essence a condemnation of 
Woolwich methods, systems, or conditions. The first, 
which handled the question of danger, says quite 
explicity that “the present storage of explosives at 
Woolwich constitues in a high degree a real and grave 
source of public danger,”’ but, since it may be assumed 
that of the 10,000 tons of explosives that were stored 
at the Arsenal in November last, when the report was 
written, much has now been removed, the point is of 
relatively small importance. The second and third 
reports are those which attract chief attention. It 
would take too much space to refer here in detail to 
the recommendations of the committee, and it is the 
less necessary to do because the main conclusions 
are summarised on page 58 of this issue. Observa- 
tion may, however, be directed to two broad facts. 
In the first place, the committee advises that the 
Arsenal should be the potential head of the nation’s 
resources for the production of war material. Whilst 
it should carry on its functions normally on a peace 
basis, with development restricted, it should produce 
experimental types and improved designs of arma- 
ment, and should not only be able to supply, imme- 
diately the necessity arose, designs of jigs and gauges 
to engineering firms, but should be able “to send 
technical manufacturing advice to the firms in 





volved.” We have only to recall the serious position 
in which the country found itself in the early stages 
of the war owing to the lack of gauges and the 
crying need for information which Woolwich 
was only able to supply in part to recognise 
the significance of these remarks. The com 
mittee set for the Arsenal the high ideal that 
it should be the centre of instruction to which any 
firm could turn at time of need. A natural corollary 
to this aim is a consideration of how far the manage- 
ment of the Arsenal permits of its attainment. The 
recommendations are in themselves a revelation of 
the hopeless inadequacy of the existing system. 
The Arsenal can never be run with economy until it 
is managed as any ordinary business should be 
managed, and until technical matters are left entirely 
in the hands of technical men. Recognising the 
failure of divided control—the War-office and the 
Admiralty, to say nothing of Parliament and the 
Treasury—the committee advises that a board of 


| management—on the constitution of which as set 


forth we look with some suspicion—-should be ap- 
pointed ; that there should be one managing director, 
who should be a trained engineer, for the whole 
Arsenal, and that trained engineers should be placed 
in charge of each of the productive departments. It 
is specified, however, that if the managing director of 
the trained engineers are civilians they shall have 
military assistants. We cannot but see in this 
stipulation an opening for the perpetuation of the old 
rivalry that has done so much to stultify W oolwich. 
No private concern would venture to hamper itself 
by such a condition, by such an effort to balance 
military and civil forces. The best men should be 
selected, irrespective of such a detail. The result 
of the plan proposed would be that the managing 
director might find himself compelled to appoint or 
accept as his assistant a soldier who was not as com- 
petent as a civilian who might, in other circumstances, 
have filled the post. We recognise that it is in some 
measure desirable that the Arsenal should be a train- 
ing ground for military engineers, but we cannot see 
any good cause why certain appointments should be 
reserved for officers. Surely the great object must 
be to run the Arsenal in the best possible way, and 
that object can only be achieved if the best men, 
irrespective of whether they are soldiers or civilians, 
are given posts of authority. These are the principal 
points in the recommendations of the second report, 

and we may note that in its final report the committee 

enforces the need for the establishment of a board of 
management. The third report recommends that the 
present general system of costing should be revised, 
so that monthly or other periodic statistics may be 
readily extracted, and leaves us with the impression 
that the existing system is antiquated, even to the 
office fittings, and inefficient. 

We cannot honestly say that despite present 
activity we feel sanguine that any useful results 
will follow the work of the committee. The 
investigation was carried out when we were still at 
war and when the Ministry of Munitions was still a 
power in the land. The Ministry is ceasing to have 
influence, and long before it can have any effect upon 
Woolwich will either have disappeared altogether or 
have settled down into a humdrum Government 
department. If it goes, its archives—or, at least 
those which it is convenient to get rid of—will go with 
it ; if it remains, it will be powerless against the War- 
office, which has always been the stumbling block in 
the path of the Arsenal. But sooner or later a time 
must come when Woolwich will have to be reformed, 
and, though it is hardly probable that the powers of 
that day will accept the reports of a committee made 
to a past Minister of Munitions, yet the present 
reports, which, if they do not openly condemn the 
weaknesses of the present administration of the 
Arsenal, reveal them by their recommendations, 
cannot wholly be neglected. 


Coal and Treasury Notes. 


In the middle of last week Sir Auckland Geddes 
announced that the price of coal would be raised by 
six shillings per ton as from the 16th inst. It had 
been generally accepted that the rise would be no 
more than four shillings and threepence, and the 
higher figure caused, on the one hand, in industrial 
circles, consternation, and on the other, amongst 
the coal miners, incredulity. The miners’ representa- 
tives pointed out that the lower figure had been 
reached by the Board of Trade after full consideration 
had been given to the effect of the first Sankey report, 
and asserted that the higher figure was now produced 
with the political motive of biassing a Welsh by- 
election. On Monday a White Paper, which set 
forth all the items, was issued, and on Tuesday Sir 
Auckland Geddes, addressing a crowded House of 
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Commons, admitted that the earlier estimate” was 
wrong, and showed with cruel logic and precision that, 
not only was six shillings per ton not an exaggerated 
figure, but that it might even prove to be considerably 
on the low side; in certain circumstances he feared 
a rise to no less than nine shillings and twopence per 
ton. It is necessary to bear in mind that the increase 
is not based on the price under the standard peace 
conditions of 1914, but under the peace conditions of 
1919. The old price at pithead was a little over 
ten shillings a ton; the present-day price is a little 
over twenty-six shillings. Hence the addition of six 
shillings would mean an average price at pithead of 
no Jess than thirty-two shillings per ton, and the 
price to the consumer, in London for example, would 
be not less than fifty shillings per ton, or about two 
and a-half times as much as in 1914. The speech of 
the President of the Board of Trade was so convincing 
that the miners’ representatives found themselves 
robbed of an answer. The economic fact stared them 
in the face, they saw at length whither the inflation 
of price was leading, and, though they still adhered 
to the view that nationalisation of the mines would in 
the long run avert disaster, they perceived that 
immediate action was needed. Hence when Mr. 
Bonar Law, on his own responsibility as Leader of 
the House, promised to suspend the increase for three 
months if the miners would agree that there should 
be no stoppages or strikes during that period, Mr. 
Brace jumped at the offer and promised to recommend 
the increase at the miners’ conference, which opened 
at Keswick on Wednesday last. The decision of 
the miners was not published up to the time we went 
to Press, but pending it the rise has been delayed till 
Monday next. 

To readers of THE ENGINEER it is such a common 
platitude that an enormous increase in the price of 
coal involves the industries of the country in a grave 
crisis that we hesitate to repeat the trite observation, 
yet it is desirable—for a reason that has been too 
much neglected—that no occasion for forcing) that 
unpalatable truth forward should be neglected. It 
has been obvious to those who give thought to such 
matters that the knowledge of even elementary 
economics amongst the general mass of the popula- 
tion is profound. and that amongst a certain section 
of the working population it is bottomless. The more 
frequently the fact is hammered in that trade cannot 
be carried on with unsound finance the more likely is 
it that, in the first place, some glimmerings of the 
truth will filter through to that section of the working 
classes which uses a little knowledge to mislead the 
other section, and, in the second place, the more 
probable it is that employers of labour will be roused 
to take steps to teach their workpeople the elements 
of the economics of home and foreign trade. Of all 
needs there is no need greater at the present moment 
than that the people of this country should be shown 
that the upward movement of prices leads not to- 
wards the reforms they desire, but in the opposite 
direction. Lord Robert Cecil was unquestionably 
right when he asserted in the debate on Monday that 
the present troubles are largely due to inflated 
currency. Money, of a sort, was too plentiful during 
the war period. It was fatally easy to print Treasury 
notes; 1t was fatally easy to raise loan after loan. 
The result, as everyone knows, is that the purchasing 
value of the pound has been reduced to at least 
half, and workpeople demand, and need, more than 
twice the wages that met their wants before. But they 
do not see that paper money is no more than pro- 
missory notes whose value is measured by labour. 
Let us carry this point a little bit further. When 
gold was in currency an actual commodity of real 
value passed from hand to hand. The man who 
owned a sovereign could convert it into gold in some 
other form of precisely equal value. The sovereign 
sent to a foreign country lost none of its value, since 
that country could, if it desired, remelt it and strike 
from it new coins. The gold itself was something 
real, something tangible, and, though most transac- 
tions were carried on without the actual passage of 
the gold, it was always an implicit understanding 
that the gold was there if called for. Now consider 
the paper money. It is a perishable token. It no 
longer, as everyone knows, represents actual gold. 
There is not nearly enough gold in the Bank of 
England to meet a fraction of the notes in circulation. 
What, then, is the value of the notes? It is labour, 
labour of all kinds, manual or mental, muscular or 
scientific. If more work is given for each Treasury 
note, then the note increases in value ; if less is given, 
then the note depreciates. For every note in circu- 
lation there is an implied promise, not as in old days 
that the State will give so much gold in return for it, 
but that the State will give so much labour for it. 
Hence, since we must balance nearly the whole value 
of the notes in circulation against the power for work 
that resides in the whole population, it follows that 


the value of the notes, and hence the richness of the 
country, must increase the greater the amount of 
work that is given for each note. Let us follow the 
argument one short step further. In spite of the 
teachings of some doubtful economists, we hold it to 
be highly desirable that the gold currency should be 
restored. Let us now assume that some other 
country—say, the United States of America—is pre- 
pared to sell us gold for our Treasury notes. It is 
clear that the greater the value of the notes the more 
we shall get in exchange for them. We have seen 
that the value of the notes is measured by labour, by 
work of all kinds, and the conclusion follows that the 
greater the work the more gold we shall receive from 
America. The proposition is painfully trite and 
obvious when brought down to this simple form, and 
yet it escapes the comprehension of the workman, 
who insists on receiving more and more Treasury 
notes and giving less and less labour for them. If 
we could bring home to him the conviction that the 
pvalue of the notes must be augmented, if we could 
once get him to see that the ‘financial and industrial 
resurrection of the country. depends upon forcing 
the Treasury note back to the value of gold, we should 
be on the road to a rapid revival. The whole indus- 
trial problem, as has been said over and over again, 
is a question of output. No employer has any objection 
to paying two Treasury notes if he gets twice as much 
work forthem. When, as too often happens, the work- 
man insists on receiving more notes and gives back less 
labour in return for them, he robs himself by lowering 
the value of each note, retards the industrial recovery 
of his country, and hinders reforms and progress of 
all kinds. The matter was very concisely put by 
Mr. Hugo Hirst in his chairman’s speech to the General 
Electric Company on the 9th inst. Mr. Hirst said : 
“The millions of Treasury notes that are floating 
about convey an impression of wealth. People 
should realise that these notes created during the 
war are practically nothing else but I.0.U.’s on 
account of values to be created. The quicker we 
create these values and redeem the I.0.U.’s the 
sooner we shall be normal and every section of the 
community, employer and employed alike, will reap 
the full benefit of their efforts. If we do not create 
wealth quickly the value of sterling will drop, our 
national credit must suffer, and we shall be relegated 
to the rank of a second-class nation. There is no 
question but that we are ‘ up against it.’ We must 
work or starve, but with conscientious endeavour on 
the part of every worker, combined with quantity 
production methods, I believe we shall be able to 
satisfy the legitimate demands in respect to both 
wages and hours. Capital and Labour working in 
the closest association will win through, and together 
build up this country and Empire into a prosperous 
Commonwealth in which every worker will have a full 
share.” 

The bearing of this elementary lecture on economics, 
for which we apologise to our readers, on the coal 
position is manifest. The miners are pressing for a 
shorter working day and are receiving exceptionally 
high wages. If they give in return a proportionately 
greater output, the value of the Treasury note will 
remain where it is ; if they give a diminished output, 
the value will fall and the country be so much the 
poorer ; if they give an increased output, the value of 
the note will increase and the financial redemption 
of their country will be brought nearer. That is the 
case as the miner should see it. The facts as revealed 
by Board of Trade returns are shown by two curves 
which we have prepared, and which are printed on 
page 67. They speak for themselves, and comment 
is barely needed. Wages have risen, but output has 
fallen. The colliers are lowering the value of the 
Treasury note by their low output per man. Not 
only is each note they receive of less value to them, 
but every note in the country is of less value to the 
owner. When production is low, living is dear. 
Conversely, when production is high, living is cheap. 
That is an elementary proposition which must be 
kept continuously before the working classes. It is 
only by increased production that the country can 
increase its wealth and afford the reforms which we 


all desire, 


Aireraft Production During the War. 


So great was the development of aeronautics 
during the war, and so marked was the progress made 
in particular by this country, that it is difficult to 
believe that at almost every step we were hampered 
by economic conditions, such as lack of material, and 
that we were assisted almost as much by good luck as 
by good guidance in our successful effort to wrest 
aerial supremacy from the enemy. It may have been 
good guidance{which led our authorities to adopt a 
policy of giving ample; freedom of opportunity to 





private designers of aircraft and aero-engines, but 





the benefit of that policy would have been much less 
except for a piece of luck—the adoption by the 
Germans of the opposite one. The results in the two 
countries were particularly noticeable in the, case of 
aero-engines. At an early date the enemy concen- 
trated upon the production of a first-class, trust- 
worthy, simple type of six-cylinder engine, whereas 
our policy, or lack of one, led to individual attention 
being given to half a dozen different types with many 
varieties in each. The German policy gave early 
perfection of design and rapid production, while ours 
yielded exactly the opposite result, and was taken as 
a bad example of what not to do by the United States 
when she became our associate in the war. Yet 
towards the end our policy undoubtedly proved the 
better. By about the middle of 1917 the enemy was 
being cramped through, the lack of elasticity in his 
engine policy, whereas we by that time could chovse 
from a variety of trustworthy engines the one most 
suited to any particular purpose. The position can 
only be fully appreciated when we learn, as Lord 
Weir has recently told us, that about eighteen months 
had usually to elapse between the commencement of 
the design of a new engine and a useful production 
flow of trustworthy examples, whereas in the case of 
a new aeroplane less than half that time was required. 
But if a fortunate policy laid down in opposition 
apparently to sound industrial economics served us 
well in this matter, it was undiluted British enterprise, 
courage, and industry which helped us through in 
other matters. We had to build up a magneto 
industry, provide vast additional facilities for the 
production of ball bearings, enter fresh fields in the 
manufacture of optical instruments, develop addi- 
tional sources of flax supply in Ireland and the 
Dominions, surmount acute difficulties in the manu- 
facture of dope, and devise numerous methods of 
overcoming the shortage of spruce, three-ply and other 
timber, wood screws, duralumin, and other materials 
and items used in the production of aeroplanes. At 
one time a single design of machine—the Avro, used 
only for training purposes—was alone absorbing, 
so Lord Weir has stated, about one-third of our total 
wood supplies. Sucha fact is an illuminating example 
of the difficulties we had to surmount. That we over- 
came them as we did,and secured in the end a pre- 
eminent position in the air, must always remain a 
proud memory in the industrial history of the country. 








Obituary. 


ALBERT VICKERS. 


THE death of Mr. Albert Vickers, sen., who until 
September of last year was chairman of Vickers 
Limited, is announced as having taken place at 
Eastbourne on Saturday last, the 12th inst. 

Mr. Albert Vickers was born at West Lodge, 
Sheffield, on September 16th, 1838. At the time of 
his death, therefore, he was within a couple of months 
of completing his eighty-first year. He was the son 
of the late Mr. Edward Vickers, whose business was 
that of a steel maker, he being one of the members 
of the firm of Naylor, Hutchinson, Vickers and Co. 
Albert Vickers, after receiving his early education 
privately, was sent for a short time to study at 
Hamel-on-the-Weser. On his return to this country 
in 1854—that is, when he was but sixteen years of 
age—he was taken into his father’s business. Sub- 
sequently, he spent some years at Boston, in the 
United States, afterwards going back to Sheffield 
to work again at his father’s factory. 

It will be unnecessary here to review the progress 
of the firm, the name of which has been several times 
changed, and at one time included the name of 
Maxim. It will suffice to say that its rise to promin- 
ence was in no small measure due to the acumen and 
consummate ability of Mr. Albert Vickers and his 
brother, the late Colonel T. E. Vickers. Each had 
his particular sphere in which he was pre-eminent. 
If the latter excelled in mechanical and technical 
attributes, it was Albert Vickers who had special 
qualities which fitted him admirably for the com- 
mercial management of a large business undertaking. 
To him is attributed the formation of the connection 
between his company and Sir—then Mr.—Hiram 
Maxim. When the two men first met it is said that 
Maxim had not got one of his guns built, nor had he 
taken out a single patent. Exactly how true that is 
we are unable to state, but it is certain that, shortly 
after the association of the two began, Maxim was 
enabled, owing to the financial backing of the Vickers 
Company, not only to work out the details of his 
weapon, so that it might be manufactured on a 
commercial basis, but to patent it all over the world. 
The Vickers Gun Co., of which Mr. Vickers was chair- 
man, was formed in 1884, and it amalgamated with 
its rival, the Nordenfelt Co., in 1888. It was in that 
year, too, that Mr. Vickers succeeded in obtaining 
from the Government the first order for big guns and 
armour plate. Another of hisfeats was the aquisition of 
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the establishment at Barrow of the Naval Con- 
struction and Armament Company. It had for 
long been the dream of the two brothers to 
make their undertaking into a_ self-contained 
business, capable of supplying, without having to 
go outside for anything, warships and armaments 
of war of every sort and kind. Both toiled unceasingly 
with that object in view. To Mr. Albert Vickers 
belonged the credit for collecting and organising a 
technical staff capable of working cut the designs 
of warships, and to him it was largely due that the 
Barrow shipyard was taken over and the Maxim 
Nordenfelt Company absorbed. Thereafter, the 
brothers’ goal was quickly reached, and the progress 
of the firm is known throughout the world. 

In addition to his other work, he took a strong 
personal interest in the development of mechanical, 
metallurgical, and chemical experiment and research, 
knowing, as he did, they were important means to an 
end, and within a few months of the outbreak of war, 
to commemorate the year in which his friend, Sir 
Trevor Dawson, occupied the presidential chair of 
the Junior Institution of Engineers, Mr. Albert 
Vickers endowed a fund for the presentation each 
year of a gold medal and a premium in books or 
instruments for the best paper read by a member. 

Mr. Albert Vickers became an Associate of the 
Institution of Civil Engineers as long ago as 1868, 
and he was also a member of other scientific societies. 
Among the distinctions which were conferred upon 
him were those of Knight Grand Cross of the Order 
of Naval Merit of Spain and the Order of,the Rising 
Sun of Japan. 


JOHN INGLIS. 


THE death of Dr. John Inglis, head of the ship- 
building and engineering firm of A. and J. Inglis, 
Pointhouse, Glasgow, which took place at Ayr on 
the 13th inst., removes from the domain of British 
shipbuilding one whose name has for almost half a 
century been illustriously associated with achieve- 
ments embodying exceptional scientific acumen and 
well-tried practical skill. Although intimately and 
continuously identified with Clyde shipbuilding and 
shipping affairs, Dr. Inglis had other and wider 
interests, and his death will be regretted not’ only by 
men in all branches of his own profession, but by 
many with whom his associations were other than 
professional. He had been in failing health since 
March of last year—suffering from heart trouble—yet 
continued to take a close interest in the business of his 
firm. 

Mr. John Inglis, who at the time of his death had 
nearly completed his seventy-seventh year, was the 
eldest son of the late Mr. Anthony Inglis, the original 
founder of the firm of A. and J. Inglis, Limited, 
shipbuilders and engineers, of Glasgow. He was 
born in 1842, and received his early education at 
Glasgow Academy. When fifteen years old he 
entered Glasgow University, and had the advantage 
of completing his studies under such distinguished 
teachers as William Thomson (afterwards Lord 
Kelvin), Maquorn Rankine, Ramsay, and Blackburn, 
and he earned the reputation of being the latter’s 
most able student in engineering and mathematics. 
On leaving the University he was apprenticed at the 
works of his father and uncle in Warroch-street, 
Anderston, passing through all the departments, 
including—besides the workshops—the drawing- 
office, mould loft, and shipyard. He very early 
realised that improvement might be wrought in 
many of the operations by the adoption of more 
scientific methods. 

When but twenty-five years of age he was given 
charge of the shipyard, and under his guidance that 
department of the undertaking prospered greatly. 
He himself had always been interested in sailing 
yachts, and in his new position he commenced to 
specialise in that direction, but by no means to the 
exclusion of other craft, for under his guidance not 
only were yachts, both sailing and steam, con- 
structed, but all kinds of steam vessels—cargo 
carriers, coasters, river craft, liners, dredgers, and 
train ferries—were built. In the design and con- 
struction of all types of vessel John Inglis’s genius 
made itself particularly felt, but perhaps in no kind 
of work were his scientific methods more successfully 
applied than in the building of yachts—at first 
sailing craft and latterly steam. He was himself a 
keen yachtsman, and made yacht designing and 
building a hobby. His firm built many splendid 
steam yachts, developing the type in its own way and 
turning out models which for gracefulness of line and 
turn of speed were not surpassed anywhere. The 
placing with them in March, .°°5, of the contract 
for the Royal yacht Alexandra was a tribute to the 
excellency of their workmanship. The turbines for 
the vessel were made by the Parsons Company, but 
in 1906 the firm themselves, in Warroch-street, made 
the turbines for the Khedive of Egypt’s reconstructed 
yacht Mahroussa—converted from a paddle steamer, 
built in 1865, to a smart modern yacht faster and 
vastly more economical than before. Dr. Inglis 
had already, in 1894, designed and built for the 
Khedive the steam yacht Safa el Bahr, in recognition 
of his work in connection with which the Khedive 
conferred on him the honour of Commander of the 
Imperial Order of Osmanieh. 








As exemplifying the attention which Dr. Inglis 
gave to the scientific side of shipbuilding, it may be 
stated that he was the first shipbuilder on the Clyde 
to follow the practice of inclining vessels so as to 
ascertain their stability, and he was one of the earliest 
on the Clyde to apply the correct method of estimating 
the longitudinal stresses to which ocean steamers are 
subject in service. He also made his firm noted for 
the careful and elaborate trials of steamers at pro- 
gressive speeds over the measured mile and the 
thorough digesting of the data thus ascertained. 
Contemporaneously with Mr. William Denny, of 
Dumbarton, he interested himself in Dr. William 
Froude’s methods of comparing results obtained from 
model experiments with the actual speed data from 
vessels. 

In 1898 Mr. Inglis received from Glasgow University 
the honorary degree of Doctor of Laws, in recognition 
of his scientific, commercial, literary and artistic 
attainments, the Senate expressing the opinion that 
“he has always manifested the deepest interest in 
the scientific side of his profession, and the papers 
contributed by him to the various institutions with 
which he is connected have shown him to be at once 
a capable thinker and a graceful writer. But his 
sympathies are not bounded by his profession ; he is 
well known for the support he has given to the culti- 
vation of music in Glasgow and for his keen interest 
in social and economic questions.’”” Music was Dr. 
Inglis’s favourite hobby in his later years, as yachting 
was in earlier life. As is better known, he was a 
member of many important scientific societies, and 
served on a number of Government Commissions 
concerned with engineering and shipping questions. 
He was President of the Institution of Engineers and 
Shipbuilders in Scotland in 1893, and of the Institute 
of Marine Engineers in 1898. He was also a Vice- 
president of the Institution of Naval Architects and 
a member of the Worshiptul Company of Shipwrights. 
For a time he was a member of Lloyd’s Technical 
Committee, and for’many years, and till the last, an 
active member of the Clyde Trust and the Clyde 





JOHN INGLIS, LL.D. 


Lighthouses Trust. He was identified prominently 
with many other Glasgow commercial bodies. He 
delivered from time to time very notable addresses 
on economic and labour questions. He wielded an 
incisive and logically trenchant pen, and it was 
frequently employed anonymously in the interests of 
shipbuilding, railway, and kindred industries. 








Electrification Work in Switzerland 
(From our own Correspondent.) 


BERNE, July 16th. 

Ow1ne to the uncertainty of the future and the general 
upheaval, there is¥a considerablefand not unnatural 
disinclination on the Continent to engage in new under- 
takings on a large scale; and, despite Switzerland’s not 
having been actually involved in the war, she has been 
sufficiently affected thereby for this disinclination to 
prevail within her territory also. Although in proportion 
to her size the Confederation is perhaps the country where 
the banks are richest, yet their wealth mostly belongs 
to people from neighbouring lands, and Switzerland has by 
no means too much to spend upon her own requirements. 
Moreover, it is officially admitted that Germany alone 
owes her 450,000,000f., for which, of course, the security 
might not now be considered altogether satisfactory. 

It is now suggested that the Baden railway station at 
Basle, which cost 80,000,000f. to construct, should be 
taken over by the Swiss in partial settlement of this debt, 
as well as certain stretches of German railways which pass 
through Swiss territory in the direction of Schaffhausen 





and Basle; and before the long-pending plans for the 
complete electrification of the Swiss railways can be finally 
decided minor questions such as these must be settled. 

In the meahtime Swiss engineering experts are pressing 
for the immediate electrification of the railways. Although 
more coal is likely to be available than last year, it is also 
likely: to cost still more; and, as the Swiss Minister of 
Railways remarked, it is not wise to await the return of 
normal conditions before electrifying the Swiss railways, 
because the coal scarcity will probably last for a good 
many years to come yet. Opinions differ about whether 
electric traction will prove cheaper than coal traction, 
but, as the former is found to increase the carrying capacity 
of trains, it is likely to prove more economical. 

What, however, seems to be always a drag on any really 
national undertaking in Switzerland is the host of petty 
local interests and rivalries. For instance, in the Upper 
Engadine there are five electrical works, including that of 
St. Moritz. Now, not one of the five can supply enough 
current for local needs, and therefore four of them desire 
to unite their forces for that purpose, but St. Moritz is 
in the way, and not all the eloquence of even her own elec- 
trical expert can persuade the Commune to put aside its 
petty private interests for the sake of the public welfare. 

Again, the Swiss cantons, as well as the’communes, are 
constantly accused of placing all sorts of obstructions in 
the way of the Confederation acquiring concessions for 
water power. On the other hand, engineering experts 
accuse the Swiss Federal Railways of purchasing con- 
cessions and paying concession dues for five, six, even 
seven years without taking any steps whatever to erect 
@ power station. The railways will doubtless retort that, 
owing to the war, they have lost heavily, and have not 
the means of exploiting these concessions, many of which 
were obtained before the war. At any rate, the: fact 
remains that nationalised public works, whether railways, 
electrical works, or other undertakings, are not always 
advantageous to the nation. 

According to expert calculation, there are available in 
Switzerland altogether about 4,000,000 horse-power of 
electrical energy—this is calculated on a basis of an average 
working day of fifteen hours. Yet on January Ist, 1914, 
calculating on the same basis, not more than about 
500,000 horse-power (12.5 per cent.) were actually utilised. 
Therefore about 3} million horse-power were still available 
and going to waste. The new power stations set working 
in Switzerland or in construction between January Ist, 
1914, and December 31st, 1918, would together be able to 
supply another 200,000 horse-power—always calculated 
on the basis of an average fifteen-hour working day. 
Hence at the beginning of this year there were still avail- 
able in Switzerland about 82.5 per cent., or some four- 
fifths, of her total possible water power. 

The Water Exploitation Department of the Swiss 
Government points out that, despite the urgent need of 
electrical power, comparatively few concessions were 
granted during 1918 for fairly large power stations. “ It 
is the very serious duty of all those concerned,” it asserts, 
‘““ to insist on water power being more utilised in future.”’ 


‘** All those concerned”? must surely mean the general 
public, for since the war the consumption of electricity 
in Switzerland—always considerable—has greatly in- 
creased. Not only has it been enormously used for manu- 
facturing ammunition, but, owing to coal scarcity, the 
domestic consumption of it has become much larger 
for cooking, and even for heating. That there is often 
such a divergency between the interests of those who 
have water power to dispose of and those who would like 
to acquire it proves that the Swiss motto, “‘ One for all 
and all for one,” is more a beautiful phrase than anything 
else. 

As the Neue Ziircher Zeitung remarked the other day, 
‘* It is difficult exhaustively to enumerate the causes of 
the delay in exploiting Switzerland’s wealth of water 
power, because in every Swiss canton and commune they 
have their own ideas about the utilisation of water power.” 
There is, indeed, a Federal law regulating the exploitation 
of Swiss water power, but it has been in force only a year 
and a-half—since January Ist, 1918—and it still allows 
the cantons to dispose of their water power, conferring on 
the Confederation merely a right to go into all plans for 
the erection of power stations in order to see whether or not 
they will properly serve the public interests. Even now 
the Government has no authority to exert any pressure 
upon a canton to make it either use waste water power 
itself or allow someone else to use it. Again, years usually 
elapse before all the preliminary haggling over a concession 
is ended, because water power having no fixed market 
price, the owner of it naturally tries to get as much for it 
as he possibly can. Finally, another of the multitudinous 
difficulties is that concession dues, water dues, and 
cantonal and communal taxes vary in every place, and 
there are generally “‘ special compensations ’’ for extra 
charges also. The Confederation, it is true, has recently 
decreed that water dues shall not exceed 6f. per horse- 
power gross, but the position of private owners of water 
power and constructors of waterworks in Switzerland 
is still very thorny. Moreover, in some parts of the 
country there is sufficient electricity to use for cooking 
and heating, whereas in other parts there is only enough 
for lighting purposes. 

It is therefore more and more earnestly urged by elec- 
trical experts that the Confederation ought not to leave 
electricity so much to the sweet will of the local authorities, 
but should begin to erect power stations itself. The greatest 
difficulty, however, will certainly be for some time to come 
to find the money for the construction of electrical power 
stations, the cost of which has doubled and even trebled 
since 1914. ‘ 

Of course, a good deal of Swiss electrical power is 
exported abroad both to France and to Germany. When 
coal is again cheaper, it is estimated, more electrical power 
could be exported, and that would mean that France and 
Germany, and also Italy, would in reality compensate 
Switzerland for the cost of erecting her power stations, 
which would naturally be of immense benefit to her. 

Meanwhile the electrification of the Gothard railway 
is going on, an extra credit of 4,500,000f. having been 
voted recently for it in the Swiss Parliament ; and the 
line between Berne and Brigue is already worked by 
electricity. Notwithstanding all difficulties, therefore, 
Switzerland may yet be the first country to have a 
nationalised system of electric railways. 
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The Doxford Oil Engine. 


Tw our issues of December 25th, 1914, and January 
Ist, 1915, we described an opposed piston Diesel 
engine constructed by William Doxford and Sons, 
Limited, of Sunderland. The principle of the engine 
has now been revolutionised to the extent that the 
engine is now no longer a Diesel, but a hot-bulb 
engine—granted that the hot surface of such an 
engine need not be of bulb form—whilst. a solid 
injection of fuel is now used. 

A few historical details may be desirable. 
long ago as 1912 Messrs. Doxford built a single- 
cylinder unit of 250 brake horse-power of quite new 
design, but embodying the usual heavy cover, &c. 
At that time the very mention of the word “ cover” 


in connection with the Diesel engine used to raise | 
a host of doubts, justifiable or otherwise, and the | 
builders sought means of avoiding its use. By the | 
end of 1914 they had a second experimental engine | 


running, but it was of the Junkers opposed piston 


type with cylinders 500 mm. diameter and two strokes | 
ot 750 mm., with no covers and with other advantages, | 
It may be remem- | 
bered that we were afforded an opportunity of watch- | 


with which we dealt at the time. 


ing the dismantling of this engine after a practically 


non-stop run of thirty-three days and examining the | 


condition of the parts as duly reported at the time, 
and we summed up our observations by expressing 
the opinion that “‘this engine is quite the most 
promising two-cycle engine proposition before us.” 


We held then that the results were sufficiently good | 


to warrant the builders in putting a multi-cylinder 
engine in hand, little thinking at the time that one 


of the objections with which we qualified our opinion | 


would be the cause of further delay, though we do 
not, of course, claim that that qualification had the 
least effect upon the attitude of the builders. We 
objected, in fact, to the very high blast air pressure 
of 1500 lb. per square inch which the builders had 
found to be desirable in order to obtain the best 
results, and suggested solid injection of the fuel as 
a means of eliminating what might, in the minds of 
some purchasers, be considered to be »n insuperable 
objection. As a matter of fact, the builders did not 
consider good to be good enough, and they embarked 
on a further series of experiments, the injection of 
fuel direct by the pump without the intervention 
of any air blast being the first point to be tackled. 
Without following them through the various stages 
of their experiments, we may say that the arrange- 
ment now is that three rams are used as the fuel pump 
driving through small cranks on the cam shaft set 
at 120 deg., so that the work may be divided over the 
revolution and so save a single very heavy shock if 
one ram were used. These rams force the oil into two 
small air vessels—initially charged with air at a pres- 
sure of 1000 lb. per square inch—at a pressure of 
8000 lb. per square inch. This device, it is interesting 


to note, is covered in one of Dr. Diesel’s patents of | 


some twenty-seven years ago, and it is, to our mind, 
almost the most obvious, simple, and mechanical 
method of taking up the pulsations of the pump and 


storing the fuel at the requisite pressure pending the | 


have only a very light spring to keep them on their | 
| face when the engine is not running. The size of a | 
spring strong enough to keep them closed against an 


oil pressure of 8000 Ib. per square inch when working 


would, it may be well imagined, be on the heavy side, 
but if 8000 Ib. will blow the valves off their faces it 
will equally well keep them on if applied to a larger 
diameter, and this is, in fact, the plan adopted, again 
with unpacked plungers. 

The elimination of the blast air makes a complete 
alteration in the conditions inside the cylinder. In 


| the old form the fuel was blown in by air tangentially | 


As | on opposite sides of the cylinder so as to create a 


Whirling action or turbulence. With no air, but only 


|a solid jet of fuel, no turbulence can be obtained, 


so that the fuel must be diffused as much as possible, 
and the valves are now arranged opposite to each 
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FIG. 1 


other, but one above the other so as to cover as large 
a volume of air as possible. The form of the nozzle 
is a very clever bit of work, involving electric welding 
on a small scale in order to obtain a good water jacket 
right up to the jets; but more we must not say. 
The jets themselves are arranged to spray the fuel 
fanwise across the cylinder, and microscopic little 
things they are, made on a miniature lathe which, 
when not in use, is kept locked up in a little box. A 
sight of this delicate little tool brings home to the 
mind of the observer the great contrast between the 
quality of work customary in the old steam engine 
days and that called for in Diesel engine work. 

We must now justify our statement that the engine 
is no longer a Diesel but a hot bulb engine. 

The accompanying indicator card—Fig. 1—taken 
with the top of the stroke in the centre of the card 
instead of in the usual manner, shows that the com- 
pression pressure used is only 300 lb. per square inch, 
but that the combustion of the fuel carries the curve 
fairly on up to 500 lb. an appreciable time after pass- 
ing the dead centre, so that there is neither the 500 lb. 
compression pressure nor the constant pressure com- 
bustion of the Diesel engine. The fuel valve lift 
diagram embodied on the same card shows very 
clearly what is actually taking place. This com- 
pression pressure of only 300 lb. per square inch would 
certainly not give a sufficient rise in temperature to 
fire very heavy oils such as the Mexican fuel oil which 
is being used and, in fact, the engine will not start 
with all cold. To start it hot water is circulated 
through the jacket for about twenty minutes before 
starting up, and raises the temperature of the liner, 
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of 
test. 


Total 
revs. 


Start. Stop. 


R.P.M. Weight | S.H.P. | No. cards | 
taken. | 


Average 
in lb. Pm. 


Pace 
LH.P. 


| side. Thermo-couples attached to a point a few 
| millimetres inside the top surface showed a tempera - 


‘ture reading of about 950 deg. Fah. at the load on 


which the engine was running on the occasion of our 


| visit, and a temperature of only 350 deg. Fah. at a 
| corresponding point on the bottom surface. 
be noticed that the cap C only comes into contact 


It will 


with the actual piston B at the bottom where every- 
thing is well cooled, and that there is a good clearance 
at the sides and top and also between the cylinder 
liner and the edge of the forging, so that it can expand 
or distort to a very considerable extent without doing 


|any harm. The water passages D are ribbed at close 


intervals, the alternate ribs having holes at the top 
and bottom so that the water has to take a very 
devious course and keeps the cast iron cool, the final 
outlet being from the passage E, which, as a matter 
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FIG. 2 


of fact, is carried up by a tube to just under the crown 
and not cut off short as shown in the figure. 

This engine has been running with the various 
features described above for some months and com- 
pletely consuming Mexican fuel oil which contains, 
we hesitate to say what percentage of asphaltum, 
but something very high, with absolutely clean 
exhaust. It will be gathered that the injection of 
fuel is prolonged for an appreciable time by means 
of a suitably formed cam, while the hot water jacket 
reduces the losses of compression and must tend to 
economy. With this engine the consumption is, as 
shown on the attached test chart, 0.42 lb. per brake 
horse-power per hour, as against 0.43 lb. of the engine 
running on ordinary Diesel lines, but the mechanical 
efficiency has risen from about 74 per cent. to about 
83 per cent. in the single-cylinder engine owing to the 
elimination of the high-pressure air compressor for 
blast injection, which, of course, had to be driven by 
the main engine. Thus the fuel economy alone is 
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opening of the fuel valve. The pumps themselves, 
needless to say, are a very beautiful bit of work; so 
good indeed is the fit that no packing is required even 
at this enormous pressure, the leakage representing 
little more than an overflow of lubricant, and it can, 
of course, be collected and returned to the fuel tank 
without waste. This end has been reached by a 
departure from the ordinary method of driving the 
fuel pump, which is from an excentric with a very 
short rod directly coupled to the end of the ram, a 
form of drive which causes severe side thrust on the 
ram and eventually leads to wear and so to leakage. 
In its place Doxfords fit a slotted crosshead with a 
sliding block for the driving pin to work in, the cross- 
head being carried in very closely fitting guides at 
each side. The plunger is connected to the cross- 
head with an ordinary union nut, so that, provided 
the centre lines are parallel, which, of course, can be 
insured, any want of exact concentricity may be 
allowed for and the thrust of the ram must be abso- 
lutely axial. 

The fuel valves present a new feature in that they 


147 deg. Fah. Cylinder water outlet, 170 deg. Fah. 


&c., to about 140 deg. Fah. The engine then fires 
readily, and we found that the temperature of the 


water on leaving the jacket when the engine was | 


running on normal load is about 170 deg. Fah. while | 
that of the entering water is about 140 deg. Fah. | 
In practice, the same water is circulated round | 
and round, only being cooled by means of a} 
small cooler to the extent of about 30 deg. 
This brings us to what is, to our mind, 
remarkable feature of the whole engine—the 
piston temperature. 
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quite appreciable, but the saving in first cost, weight 
and maintenance is probably of even more importance, 
though the builders hope in some further experiments 
which they have in hand to reduce the consumption 
| per brake horse-power very appreciably below the 
above figures. At present they are proposing to 
use a mean effective pressure of 90 lb. per square inch 
as a standard, though tests have been made at a mean 


a effective pressure as high as 140lb. without any 
| trouble being experienced ; 
Hitherto the problem has been | no reason why that should not become the standard 


there really seems to be 





to keep the piston cool, but Messrs. Doxford make | pressure when the piston crown thickness and the 
every effort to allow the crown to reach a temperature | | working parts, &c., are designed accordingly and 
of no less than 1000 deg. Fah., and it is the piston | more experience has been gained. Then the horse- 
crown which forms the hot surface which really fires , power per inch of cylinder diameter should be such 
the charge with heavy oils. Such a high temperature | as to render the oil engine suitable for almost the 
is only rendered possible by some special design of | highest powered ships. As the engine now is—a single 
piston, which is as shown in Fig. 2—reprinted from | cylinder unit—it runs extremely slowly ; in fact, we 
our Patent List of May 9th last. Here C is the| timed her at 22 revolutions per minutejwith the 
heatable cap which keeps the fire off D, the piston | exhaust remaining quite clean. 

proper. C is a steel forging, of which the crown is| We were interested to note that a new and 
some 4in. thick and is water jacketed on the under | softer packing which will stand the comparatively 
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high temperature of the circulating water has now 
been discovered for the oscillating arms of the inlet 
and outlet water pipes, and that they are giving no 
trouble and were quite tight when we inspected 
them. The telescopic arrangement for the top piston 
which we criticised in our previous article is, however, 
still troublesome and it will not be used in future 
designs. 

We shall look forward with the greatest interest 
to the trials of the four-cylinder unit which the firm 
now has under construction, and which is to give 
3000 indicated horse-power at the very practical speed 
of 77 revolutions per minute with cylinders 580 mm. 
diameter and a total working stroke of 2320 mm., 
though it will probably not be ready for trials until 
some time in the winter. 








The British Scientific Products 
Exhibition. 
No. I1.* 


WE were privileged on Monday last in obtaining 
first-hand information from Dr. E. E. Fournier d’Albe 
and Dr. Archibald Barr concerning the ingenious 
apparatus exhibited by Barr and Stroud, Limited, 
known as the Fournier d’Albe, Barr and Stroud, 
‘** Matia ’ optophone. It will be remembered that we 
drew special attention to this apparatus in our first 
notice of the Exhibition. Prior to the original 
invention of the optophone by Dr. Fournier d’Albe 
in 1914, the blind had to be content with raised type, 
invented by Haiiy in 1785 and subsequently improved 
by Braille and others. Literature of this type is not 
only costly to produce, easily worn, and susceptible 
to infection, but it is also extremely limited in scope. 
It is stated that only one book or newspaper in about 
ten thousand is reproduced in raised type. The 
importance and significance of the optophone, which 
makes all printed works accessible to the blind, can 
therefore scarcely be exaggerated. 

This instrument utilises the notable property of 
selenium of varying its electrical conductivity when 
exposed to illumination of various intensities. The 
chief parts of the instrument are shown diagram- 
matically in. Fig. I. The circular disc A, provided 
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with five concentric circles of slots, is rotated at a 
constant speed by the permanent magnet motor B. 
The numbers of slots and the speed of rotation of the 
dise are arranged so that five beams of light from 
the lamp C intermittently pass through the disc at 
frequencies corresponding to the musical notes 
C, D, F, G, and B. These beams of light are focussed 
by the adjustable lens piece C, so that they pass 
through an aperture in the selenium cell D and are 
focussed as five points of light in a linc on the upper 
surface of acurved glass plate, part of which is shown 
at E, and are focussed on a page of print laid flat 
on the glass. The width of the line of luminous points 
is adjusted to be equal to the maximum width 
of the type. The lamp, disc, lens, and the selenium 
cell are carried in a case which is pivoted so that 
the five points of light can be moved along 
each line of type. The carriage can also be moved 
by hand on a travelling screw from one line of type 
to the next. Now light which strikes the white paper 
is reflected on to the selenium cell, and a telephone 
suitably connected in circuit with the cell and a 
battery will respond for plain white paper to 
all five frequencies. The black type, on the other 
hand, will absorb the light, and as the carriage is 
moved across the type, and depending on the shape of 
the type, so will different notes be eliminated from 
the telephone. Each letter will have its sequence of 
sounds, and experience ‘has shown that with good 
hearing the alphabet can be learnt in about eight 
hours, and easy words and sentences in clear type 
can be read after from ten to twenty lessons. 





* No. I. appeared July 11th, 


We have described the instrument asit is shownat the 
Exhibition, which is the first model to be constructed 
by Barr and Stroud, Limited, but Dr. Barr informs us 
that a further important improvement will be added 
shortly. A lens is to be inserted at F which will reflect 
part of the light on to a second selenium cell, and the 
two cells will be connected to form two arms of a 
Wheatstone bridge. The bridge will be balanced for 
the plain spaces between the printed matter, with the 
great advantage that the telephone will only respond 
to the black type. The selenium cell used in the 
instrument is manufactured by Dr. Fournier d’Albe. 

Although the property of selenium utilised in this 
instrument is well known, very little has been pub- 
lished on the actual behaviour of the cell in practice. 
For this reason the following excerpt from a paper on 
“The Transmission of Speech by Light’ recently 
read by Dr. A. O. Rankine before the Physical Society 
is of special interest. Dr. Rankine’s remarks are 
as follows :—-The selenium cells used in these experi- 
ments have all been of the type due to and made by 
Dr. Fournier d’Albe. Those giving the best results 
have had a resistance, when not illuminated, of from 
10§ to 2 x 108 ohms. There is no doubt that these 
selenium cells are capable of responding sufficiently 
faithfully to the rapid fluctuations of the transmitted 
beam. They appear to retain this property over 
long periods, particularly if not in regular use. Some 
of them, manufactured three years ago, are still good, 
although not probably quite so efficient as they were 
originally. Constant exposure to bright light does, 
however, produce slow deterioration, especially in 
combination with a high voltage. The limit per- 
missible is apparently about 40 volts; otherwise the 
cell rapidly breaks down and ultimately becomes prac- 
tically non-conducting. It is significant that the 
above voltage is the arcing potential of carbon, and 
it seems quite likely that above this voltage arcing 
between the graphite layers forming the basis of the 
cell sets in and burns out the selenium. There is also 
evidence that the cells work better when shielded 
from bright extraneous light. Although these selenium 
cells have given admirable results, it is certain that 
there is room for great improvement in their sensi- 
tivity to rapidly fluctuating light. At telephonic 
frequencies the cells do not respond as quickly as 
might be to the changes of intensity of the incident 
light. Suppose that a selenium cell is in circuit with a 
battery, and that it is exposed to light which can 
be interrupted at any desired rate. There will be an 
alternating current superimposed upon the steady 
current already in the circuit. So long as the speed 
of interruption is low—-say, 1 or 2 per second—the 
amplitude of the alternating current will be compara- 
tively large. But this amplitude diminishes very 
rapidly as the frequency of interruption is increased. 
The result is that the alternating current obtained 
at the higher frequencies is not nearly so large as it 
would have been in the complete absence of lag. A 
good selenium cell whose resistance in the dark is, say, 
110,000 ohms, will have its effective resistance 
reduced by 20,000 ohms—i.e., to 90,000 ohms—by 
continued exposure to a source of 50 candle-power 
1m. away. Let this cell be in series with a battery 
of 30 volts and a pair of telephone receivers of 6000 
ohms. The steady current, if the cell is kept dark, 
will be 30/116,000 ampéres 259 micro-ampéres, 
while that during the exposure of the cell to the light 
will be 30/96,000 ampéres 312 micro-ampéres. 
Thus, if alternations between light and darkness occur 
very slowly indeed, the alternating current executes 
an amplitude of 312 — 259 = 50 micro-ampéres 
approximately. In the complete absence of lag in 
the selenium, even at frequencies of 800 per second, 
the amplitude of the alternating current would still 
be very considerable, although it would be reduced 
by the increased impedance of the telephones. These 
would have at such frequenciés an impedance of 
about 100,000 ohms, so that the current amplitude 
would be reduced to about 25 micro-ampéres. Such 
an alternating current as this would produce sounds 
of almost unbearable intensity in such telephones, 
which require only a fraction of a micro-ampére to 
give audible effects. The sounds heard would 
actually be just about at the lower limit of audibility, 
proving that the time lag in the selenium has effected 
a reduction of the current amplitude from 25 micro- 
ampéres to a small fraction of 1 micro-ampére. The 
lag, however, appears independent of frequency at 
high values of the latter. If the selenium cells could 
be so modified as to eliminate or reduce the lag, there 
would be a considerable augmentation of their effi- 
ciency. The author has no experience of the methods 
of manufacture of these cells, but suggests that a 
diminution of the thickness of the selenium layer 
might be beneficial. 

An automatic starter possessing a number of special 
features is exhibited by the Watford Electric and 
Manufacturing Company, Limited. This starter 
—illustrated in Fig. 2—embodies a novel principle 
inasmuch as in action it represents approximately 
a single slow-closing contactor switch instead of a 
number of contactor switches each requiring separate 
solenoids, and this slow-moving switch is arranged to 
cut out resistance from the armature circuit and 
finally short-circuit it when the switch is completely 
home, putting the motor direct across the mains. 
Referring to Fig. 3, it will be seen that one solenoid 
only is used, and it acts upon two mild steel cores, 





one entering at the top of the solenoid and the other 


at the bottom. These steel cores have taper cones 
to give a good pull over a maximum distance with 
a minimum air gap. On the coil being energised, 
the cores are pulled into the solenoid, the top one 
quickly, owing to the fact that there is no retarding 
device, and it closes the main switch at the top of 
the starter. This self-contained circuit breaker, 
which is provided with a magnetic blow-out, as shown, 
has also a carbon, contact closing prior to and opening 
subsequently to the main contact, which is made 





FIG. 2 


upon a laminated copper brush. This switch both 
makes and breaks the circuit, and its contacts are 
easily renewable. 

The bottom core is pulled into the solenoid by a 
slower movement, the retarding of which is described 
later, but it will be seen that this core is fastened to 
@ sector pivoted on a fulerum at one end. Attached 
to this sector is the main rheostat bar, which is of 
copper, and which, in addition to being fastened to 
the sector, has its other end attached to a link about 
the centre of which it revolves through a portion 
of an are outwards and upwards. The resulting 
action as the core enters the solenoid results in the 
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rheostat bar moving in an upwards and outward 
direction, which causes it to make contact in the 
proper sequence with the carbon contacts shown on 
the right-hand side of the bar. These carbons run 
in white metal die castings, and the current is 
carried. through a flexible wire to the die castings 
and thence through studs attached to these castings 
to the resistance steps, the resistances being mounted 
at the back of the panel. 

The motion of this bar secures that when contact 
is made on any carbon step the carbon gives a full- 





faced contact on to the bar immediately, and, further, 
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after contact is made the bar in its continued move- 
ment gives a rubbing and self-cleaning action on each 
rheostat step until, finally, the whole of the rheostat 
earbons are short-circuited by contact with a lami- 
nated copper brush at the top of the bar, which puts 
the motor direct across the main. The retarding 
action to give a prolonged starting period consistent 
with the load against which the motor is required to 
start is obtained in the following manner. The 
sector to which the plunger is attached has at its end 
remote from the fulcrum pin a toothed sector, which 
gears through a pinion on to a train of wheels and 
through this train of wheels drives a copper disc, 
which is rotated between the poles of an electromag- 
net. The action of driving this disc through the 
magnetic field produces electromagnetic braking, 
and gives a desired starting period up to approxi- 
mately 1} minutes if required from the closing of the 
main switch to the short-circuiting of the whole of 
the resistance by the rheostat bar. 

The electro-magnet is energised by a coil in series 
with the motor armature and connected across the last 
two carbon contacts. The amount of electro-magnetic 
braking is therefore automatically dependent upon 
the load against which the motor is required to start, 
so that the heavier the load the heavier the braking 
and the slower the start. When the bar short- 
circuits the two contacts to which the series coil of 
the electromagnet is connected, the brake is cut out of 
action and the final contact between the bar and the 
laminated brush at the top of the device is made 
quickly—a distinct advantage for a copper-to-copper 
contact. The brake can be adjusted in the first place 
by altering the position of the magnet with respect to 
the dise—a similar adjustment to that employed in 
certain classes of integrating meters. 

It is claimed that the use of this method of electro- 
magnetic braking obviates the necessity for oil dash- 
pots, which have presented one of the most difficult 
problems connected with automatic controllers, as they 
are very untrustworthy and very liable to collect dirt 
which spoils their normal operation, and, furthermore, 
give varying time limits according to the temperature 
at which they are to be worked. The overload on 
the top left-hand side of the slab is arranged in circuit, 
so that on the occasion of an excessive load being 
applied to the starter the operating solenoid circuit 
is interrupted, and it is then necessary again to 
operate the start push button before the starter can 
be again used to start up the motor. 

The starter is at present built up to 50 horse-power 
capacity, but the company expects shortly to complete 
designs up to 100 horse-power capacity. There 
certainly appears to be plenty of scope for automatic 
motor starters for the control of pumps, air com- 
spresors, capstans, and machinery of similar kinds. 

Screw-gauge measuring machines, a class of 
apparatus which has been greatly developed during 
the past year or so, are exhibited by G. Cussons, 
Limited, of Lower Broughton, Manchester, and in 
the space devoted to the Aeronautical Inspection 
Department. The machines in the latter section are 
of the type in which a feeler, controlled by standard 
micrometers, is made to bear against the threads of 
the screw to be gauged, and are exhibited in connec- 
tion with some sets of Johannson gauges, Newall 
test bars and Trojan standard measuring discs. The 
screw-measuring machines shown by G. Cussons 
are of the optical type, that is to say, an image of the 
screw, produced by an arc lamp, is projected on to a 
screen and compared with a large-scale drawing. 
There are two forms of projector on the stand, one, 
using a horizontal beam of light, devised at the 
National Physical Laboratory, and another, of the 
same general principle, but using a .vertical beam. 
It is provided with micrometer screws, which enable 
the work piece under test to be moved both dia- 
metrically and axially, thus enabling measurements of 
diameters and pitches to be made. The machine 
can, of course, be adapted for testing profile gauges 
and can be used as a precision lathe for small work. 

Another screw pitch measuring machine, also by 
Cussons, will accommodate pieces up to 6in. in dia- 
meter by 9in. long. It comprises a bed-plate carrying 
@ pair of centres between which the work is mounted, 
a bar sliding in a direction parallel with the centres 
and controlled by an accurate micrometer screw and 
an indicator fixed in a saddle attached to the sliding 
bar. A stylo point fixed in the indicator is brought 
into engagement with the successive threads of the 
screw to be tested, and the measurements can thus 
be made both quickly and accurately. 

The Foster Instrument Company, of Letchworth, 
Herts., has a couple of interesting testing machines. 
One is a modification of Dr. Stanton’s repeated-impact 
apparatus, in which a hammer of known weight is 
repeatedly dropped on the specimen from a known 
height. The specimen is rotated through 180 deg. 
between successive blows and the machine is auto- 
matically stopped when fracture takes place. The 
other machine is Humfrey’s patent notched-bar 
tester, modelled on the Izod pattern, but with a 
graphic recording device added, which shows the 
history of the breaking of the specimen subjected to 
bending at a notch. 

On the stand of Stothert and Pitt, of Bath, there 
is a model of Feuerheerd’s rotary pump, which we 
described in connection with the recent Royal Show, 
together with a handsome model of a Toplis hori- 
zontal luffing crane and some davits for handling 


boats on large’ passenger steamers, while Sir John 
Thornycroft shows a model of a beet sugar diffuser 
and a drawing of a plant utilising the process which 
has been erected at Basingstoke. Henry Wallwork 
and Co., of Red Bank, Manchester, exhibit a scale 
drawing of a rolling mill reversing gear, in which the 
drive is transmitted from a pinion to either one of 
two other intermeshing pinions. These two pinions 
are carried by a housing which can be oscillated 
by hydraulic means, and inside the main housing, 
so as to bring either one into mesh with the driving 
pinion, and thus secure either direction of rotation. 

Interspersed among the exhibits of a purely 
.chemical nature in the basement there are some of 
more direct interest to engineers, such, for instance, 
as that of the Lennox Foundry Company, of Glenville- 
grove, New Cross, London, 8.E. 8, which includes, 
besides various samples of Tantiron and other acid- 
resisting iron compounds, some model installations 
of engineering plant for chemical works. The Mono- 
meter Manufacturing Company, of Aston, has a 
die-casting machine intended for making all kinds 
of intricate castings, and a metal-melting furnace 
specially designed for printers’ use. The stand of 
the South Metropolitan Gas Company is dominated 
by a so-called fountain, in which sulphate of ammonia 
is blown up in a spray by an air blast. Engineers 
who have had to deal with machinery handling 
ammonium sulphate will appreciate how much more 
convenient this material is, as compared with the 
usual sulphate, with its deliquescent and clogging 
characteristics. The new class of sulphate is guar- 
anteed to contain 25} per cent. of ammonia, while 
the moisture is 0.03 per cent. and free acid entirely 
absent. It is really owing to the absence of free acid 
that the material does not take up moisture from the 
atmosphere and thus clog up the apparatus with 
which it is handled. Another exhibit which does not 
at first directly appeal to the engineer, but which really 
possesses interest for a large proportion of the pro- 
fession, is that of the Thermal Syndicate, of Wallsend- 
on-Tyne. It comprises a variety of apparatus manu- 
factured from Vitreosil, which is produced by the 
fusion of pure silica in the electric furnace, and takes 
the place of continental porcelain ware in the 
laboratory. 

In the section devoted to fuels there is the exhibit 
of the Rhondda Engineering and Mining Company, 
of Bridgend, Glamorgan, whose Draper washing 
machine we recently described, and which is showing 
processes for the general treatment of coal and slurry 
in the reduction of its ash and pyrites contents. There 
is also a number of exhibits by the Geological 
Survey and Museum and by the Technical Advisers 
to the Committee on the Production of Oil from Coal, 
while Captain T. Fairfield, of 20, Gloucester-crescent, 
Regent’s Park, N.W. 1, is showing a model of his 
system of transferring oil fuel from one steamer to 
another at sea. The connecting hose is incorporated 
with a bunch of wire ropes, which take all tension 
between the two vessels, and is equipped with gear 
at the ends to take up shocks due to surging. 

Hidden away up a staircase leading from one of 
the side halls, there is Professor Coker’s Polariscope, 
an apparatus which, although it is not now a novelty, 
deserves more extensive attention than it has yet 
received. The polariscope shown gives circularly 
polarised light by reflection from a black glass plate 
and subsequent transmission through mica quarter 
wave plates. It is used to exhibit the colour effects 
produced in a simple tension member when loaded, 
and this latter specimen shows the colour scale by 
which the stresses in the other models can be esti- 
mated. Various examples are shown, including a 
perforated and notched tension member to show the 
great stress produced by abrupt changes of section. 
Beams are loaded to show the effects of bending, 
and a hook is also loaded to show the stress in a 
curved member and also the contact stresses produced 
by pins. A loaded model of a plate spring is included 
as an example of a machine part or structural element, 
the stresses in which may be determined experi- 
mentally. The loads are applied and released by 
excentrics secured to a shaft operated by a motor. 
The stresses observed are a counterpart of those which 
occur in metals and other materials under similar 
conditions of loading. 

Just in the entrance to the Exhibition there is a 
Skootamota—a miniature motor bicycle fitted with a 
1} horse-power engine—staged by Gilbert Campling, 
Limited, of 1, Albemarle-street, Piccadilly. The 
engine is mounted over the back wheel and drives 
through a roller chain which is enclosed in an oil 
bath. The machine is said to be capable of speeds 
up to twenty miles per hour, and to have a remarkable 
hill-climbing capacity. 


In a lecture on “ Coal Conservation ”’ delivered on 
Friday afternoon at the Exhibition, Professor Arm- 
strong, F.R.S., drew special attention to the crying 
need of our taking into account all the uses of coal 
and of co-ordinating the various interests. He con- 
demned the proposed erection of great electric power 
centres as premature and urged that full inquiry 
covering all the issues should be made before action 
was taken. (Coal is now used, he said, not only waste- 
fully, but also harmfully—wastefully, because the 





appliances are often inefficient and more particularly 





because valuable volatile products are sacrificed ; 
and harmfully, because of the smoke nuisance created 
in burning raw coal. In view of the growing import- 
ance of oil fuel and the prospective early exhaustion 
of the world’s supplies, it is essential, the lecturer 
urged, that our bituminous coals should be first car- 
bonised in such a manner as to recover the volatile 
products, gas and oil, and that only the residue should 
be burnt. By carbonising at a low temperature, it is 
possible not only to recover various by-products, but 
also to obtain a smokeless solid fuel which can be 
burnt with advantage in the domestic grate. This 
would be a far cheaper fuel than gas. Professor 
Armstrong’s scheme involves the erection of fuel and 
power centres at least in the larger towns, each of 
which would supply its particular area with smokeless 
solid fuel as well as with gas for heating purposes 
and also electric current. Coal of high quality would 
be carbonised to produce the standard smokeless 
fuel that was acquired. Other coal of inferior quality 
would be treated similarly, and after recovery of the 
by-products the residue would be converted into 
producer gas to be used in raising steam for generating 
electric current. Professor Armstrong would dis- 
allow the use of raw coal entirely. Both the lecturer 
and Professor Bone, in the subsequent discussion, 
spoke in the strongest possible terms of the imminent 
danger we run of losing our industrial position if coal 
be much advanced in price. The need of effecting 
every possible economy is therefore imperative. 








The Output and Price of Coal. 


On page 67 are two curves, compiled from the returns of 
the Coal Controller, which show graphically the variations 
that have occurred in the total production of coal in this 
country since the beginning of 1918, and the quantity of 
coal won per miner per shift during the same period. The 
vertical distances on the diagram represent quantities of 
coal, and the first point plotted is the average for 1917, 
while the horizontal distance is divided into four-week 
periods. In both cases the statistics from Ireland have 
been ignored. It is noteworthy, in connection with the 
curve indicating the output per man per shift, that a 
detailed analysis of the returns shows that the Scottish 
and Yorkshire miners work most consistently, and that, 
although in both cases the output has steadily declined, 
the fluctuations are smaller than in any other of the ten 
districts into which the country is subdivided. East 
Scotland stands at the top of the list with an average out- 
put per man of about 1} ton per shift, while, with the 
exception of the minor coalfields, Lancashire, Cheshire, 
and North Wales are at the bottom with only about three- 
quarters of a ton per man per shift. Several strikes have 
affected the returns, and have produced the most notice- 
able effect in the Derby, Notts, and Leicestershire district, 
where the strike in the early part of this year brought the 
output per man down suddenly from 1.06 ton to 0.86 ton 
per shift, and prevented the hoisting of some 200,000 tons 
of coal. By extending the curves to the left it might be 
shown how the quantity of coal won per man has persis- 
tently declined ever since the first outburst of energy 
caused by the declaration of war. In the decade 1883-92 
each miner produced 320 tons of coal per year, but this 
amount steadily dwindled away until it had fallen to 238 
tons in 1914. Next year, the first full year of the war, 
the output rose to 270 tons per man, but it again imme- 
diately started to fall. The year following the quantity 
was 260 tons per man, and last year stood at 235 tons. 
The latest reports show that there is a further fall of 7 per 
cent. in the case at least of the Northumberland and 
Durham districts. It will be observed that on each of 
the occasions during the period represented on the chart, 
when the miners were granted an increase of pay, the 
amount of coal which they got per shift declined, and it 
was not until some weeks afterwards that they recovered 
their energy. The numbers of men employed by the 
industry, noted on the curve of total output, are shown 
to the nearest one thousand, and indicate how, during the 
second quarter of last year, it was necessary to increase 
the pay roll by ten thousand men to maintain the output. 


Tue following paragraphs are taken from the Times 
report of Sir Auckland Geddes’ speech in the House of 
Commons on Monday last :— 

Perhaps it would not be without interest, though it is a 
little bit outside the immediate point of the 6s., if I traced 
the cost of coal through actually to the coal seller and 
consumer in London. Taking 29s. 3d. as the cost actually 
paid for the coal at the pit mouth, I find that that coal 
should be sold in London, and is sold in London, for 
49s. 6d.; £1 0s. 3d. marks the increase on the cost, and 
that is distributed as follows :—First of all, the pit price, 
29s. 3d. The average railway rate to London is 6s. 4d.; 
wagon hire, ls. 6d.; loaders’ wages, Is. 9d. per ton; 
carmen’s wages, ls. 10d. per ton; other cartage charges, 
2s. 7d. per ton; loss on smalls, 7d.; sacks replacement, 
5d. per ton; railway siding rents, demurrage, &c., 1d. per 
ton; salaries, establishment charges, and the various 
administrative costs in connection with the offices of the 
factors and retailers, 3s. 6d. per ton; and the profit dis- 
tributed between the factor, which amounts to 4d. per 
ton, and the actual small retailer, or between two factors, 
or perhaps even three factors, and the last man, Is. 8d. 
per ton on the average. Those figures are rather interesting 
contrasted with what was the case in 1913. Then, for this 
particular coal of which I am speaking, best Derbys, 
the pit price was 13s. and the London price 27s. The 
railway rate was exactly the same as it is to-day, 6s. 4d. 
per ton ; wagon hire was ls., against ls. 6d. at present ; 
loaders’ wages, 114d., against Is. 9d.; carmen’s wages 
104d., against 1s. 10d.; other cartage charges, ls. 0}d., 
against 2s. 7d.; loss on smalls, 4d., against 7d.; sacks, 
1}d., against 5d.; railway siding rents, demurrage, &c., 
exactly the same, 1d.; salaries, establishment charges, 
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2s. 4d., against 3s. 6d.; and the profit 103d., against 
ls. 8d. That profit, of course, excludes the 1s. 2d. fixed 
profit allowed to the coalowner. So the Committee will 
see that we have been able to account for each item in the 
cost of coal that has to be met, and these figures are, I feel 
quite satisfied in my own mind, after the most careful 
checking of them, reliable. 

I would like to point out that in this last group of 
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figures, the price delivered to the consumer, there is as 
yet no allowance for any incréase in carriage resulting 
from the various increases of costs by which the railways 
are faced, of which one, of course, is the increased price 
of coal, and that the present price of delivery of coal in 
London, or in any town in Great Britain, or in any port 
of Great Britain, is a subsidised price—the Government is 
subsidising the delivery. These figures are the actual 
effective figures of what we in this country have to pay. 

There is something else to be taken into consideration. 
Not only is delivery subsidised, but the actual coal-getting 
is subsidised still, and will be after this is done, not by the 











State, not by anyone here, but by the foreigner, because 
we are carrying into these figures still the subsidy derived 
from the export profits, and that subsidy is falling in 
amount day by day. 

Mr. Houston (Liverpool, West Toxteth, C.U.): It will 
disappear altogether shortly. 

Sir A. Geddes: It is falling in amount very rapidly. 
My hon. friend says it will disappear altogether shortly. 
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I trust it will not ; if it does, the price of coal will be up 
another Is. 4d. at once. There is at the present moment 
an effective subsidy of rather more than that, but as a 
result of the various factors which I have put before the 
Committee 1s. 4d. is the subsidy which we are counting 
on to keep the price at 6s. 

This is the cost of coal. And I would like for one moment 
to trace the serious things which are following from it. We 
have got at the present moment to face a rise in the price 
of our pig iron of anything from 15s. to 20s. a ton, perhaps 
more. In steel and finished iron we have got to face an 
increase of 25s. to 30s., and perhaps a bit more. Coke 





will be up 10s. a ton about, I should say ; spelter will go 
up £2 a ton; gas, 6d. to 9d. per 1000ft.; electric power, 
one-fifth of a penny per unit; paper, 10s. a ton; glass, 
5 per cent. to 10 per cent.; textiles, about 4 per cent.; 
bricks, about 5 per cent.; machinery, about 12 per cent.; 
chemicals generally, about 10 per cent.; some of them, 
such as caustic soda, sodium sulphide, and bleaching 
powder, from 20s., 30s., and 50s. a ton. 

So that this question of the increase of price in coal is a 
question of the most grave and serious nature for the whole 
nation. And not only are we losing our subsidy from 
export coal, but we are going to lose our national earnings 
from exports. Listen to these Rails in Britain 
before the rise in coal, £16 a ton; after the rise, £17 10s. 
a ton; and in the United States to-day, £10 a ton; ship 
plates, £17 15s. a ton before the rise in coal; £19 the 
probable new price ; American price, £14; crown bars, 
£21 a ton before the rise in coal; £22 10s. probable new 
price; American price, £11 15s.; pig iron, Cleveland 
No. 3 foundry, before the rise, £8 ; after it, £9; and No. 2 
Pittsburg, £6. 

Those figures must, I think, make everyone in this 
House and everyone in the country realise how grave is 
the crisis with which we are faced, because we live by our 
exports. We live by nothing else, and our export trade 
is gravely threatened by this position which has arisen. 
So the Committee may judge that it is with no light heart, 
no thought of temporary political advantage, but because 
they were compelled to, that the Government decided to 
raise the price of coal by 6s. The position is one of great 
gravity and great seriousness. 








Science and its Application to 
Marine Problems. 


By Professor J. C. MCLENNAN, F.R.S8., Scientific Adviser 
to the Admiralty.* 


Introduction.—In the great struggle which has just been 
brought to its close the introduction and use of the sub- 
marine as an agent of unrestricted warfare by our former 
enemies constituted a menace of paramount and vital 
importance to the safety and welfare of the British 
Commonwealth and of its allied nations. 

As early as 1915 a Board of Inventions and Research 
was set up in the Admiralty under the presidency of 
Admiral of the Fleet, the Lord Fisher of Kilverstone, 
G.C.B., O.M., G.C.V.O., LL.D., for the purpose of develop- 
ing anti-submarine devices and systems capable of coping 
with the menace. This Board consisted of the President 
and Professor Sir Joseph J. Thomson, O.M., Pres. R.S., the 
Hon. Sir Charles Parsons, K.C.B., F.R.S., Sir George T. 
Beilby, F.R.S., and Vice-Admiral Sir Richard Peirse, 
K.C.B., K.B.E., M.V.O., and it was assisted by a panel 
of the ablest scientists available, as well as by a secretariat 
and series of sub-committees of leading naval officers and 
scientific experts. 

In the autumn of 1917, after exhaustive researches 
had been carried out by this Board, it was finally realised 
by all that the submarine problem was one of the most 
difficult ever presented to science for solution. It became 
clear that it was necessary to introduce into service prac- 
tically a new system of physical science and engineering, 
and the Admiralty, at the instance of the Right Hon. Sir 
Eric Geddes, G.B.E., K.C.B., M.P., First Lord, decided 
to broaden the field from which scientific and engineering 
talent could be drawn, and set up within the Admiralty 
a Department of Research and Experiment under the 
direction of Mr. Charles H. Merz. The Board of Inven- 
tion and Research was incorporated in this department, 
and Anti-submarine Committees were constituted in 
such important industrial and technical centres as the 
Lancashire and Clyde districts. 

In the naval service, too, a special Anti-submarine 
Division was organised under Capt. W. W. Fisher, C.B., 
R.N., and in the Department of Torpedoes and Mines 
under Rear-Admiral the Hon. E. S. Fitzherbert, C.B., 
and later under Capt. (now Rear-Admiral) F. L. Field, 
C.B., R.N., provision was made for greatly extending by 
research, experiment, and trial the capabilities and use of 
improvements in mines and torpedoes as aids to naval 
warfare. Steps were also taken to promote the closest 
and most efficient co-operation between the departments 
of the naval service and those of the civilian scientific 
staff. 

Extensions were also made in their organisations by our 
Allies, and as a result of this great effort it may be stated 
that by the late summer of 1918 it became clear to those 
associated with the movement that the submarine problem 
was well in hand from a scientific point of view, that the 
character of the means of coping with the menace in an 
effective manner was clearly defined, and that the elimini- 
nation of the pest by the service was only a matter of a 
few months’ time. 

At the time the Armistice was signed only a few of the 
most powerful and effective devices developed were 
actually in service, but the results which were obtained 
by means of these for the short time they were in use 
were proportionately great. It is but right to say that 
the destruction of by far the great majority of the enemy 
submarines which were rendered innocuous was accom- 
plished by the naval service by the use on an enormous 
scale of the ordinary methods available to it before the 
war began, or which were rendered available to the 
service in the early years of the war. Potentially, how- 
ever, science by its advances has greatly extended the 
basis of service methods, and, though much has yet to 
be done in the field of development of particular systems 
and devices, it can be said, speaking conservatively, that 
the submarine in its present stage of development and in 
the method of its use hitherto adopted by our former 
enemies has been overcome as a menace to our national 
safety and well-being. 

For several reasons one in my position cannot give 
details of a number of the measures taken and means of 
destruction adopted in the anti-submarine campaign, 
but it is in the national interest to foster and stimulate 
co-operation by our people in the development of science 
and of its application to naval and other marine problems. 





* North-East Coast Institution of Engineers and Shipbuilders. 
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In the following paper, therefore, a brief survey will be 
given of some of the most notable advances made in 
dealing with certain naval and marine problems presented 
to us on the naval side during the war. 


ANTI-SUBMARINE MEASURES AND DEVICES. 


(a) Listening Devices.—As the power of the submarine 
in its attack is due to its invisibility, it is clear that in 
countering it methods must be employed which will reveal 
its presence and give definite information regarding its 
movements. Of all the physical disturbances emitted 
or produced by a moving submarine the pressure waves 
set up in water by vibrations having their source in the 
vessel are the ones which are propagated to and are 
detectable at the greatest distance. Efforts were the?e- 
fore directed from the first to the development of listening 
devices. The investigations in this field were exceedingly 
ramified, and were pressed with great vigour. 

As a result great improvements were made in hydro- 
phones. In the development of these devices microphones 
and magnetophones of exceedingly high sensitivity were 
realised, and after enormous labour ways and means were 
devised for standardising their construction and their 
functioning. Hydrophones were constructed and put 
into service which were suitable foruse in water of moderate 
depth, and other types were made which could be used 
in water of great depth. In one particular type of instru- 
ment modifications and attachments were introduced 
which enabled one to detect with it the direction of bearing 
of a source of sound with a fair degree of accuracy. 

But probably the method of determining the direction 
of a source of sound waves in water which has proved to 
be the best is founded on the fact that the sound wave is 
in the same phase at all points of its wave front. Thus, 
if there were two hydrophones, in themselves non- 
directional, placed in the path of the incoming sound, 
they can be used for finding the direction of the origin 
of the sound if the phase difference between the sounds 
received can be detected. There are two ways of doing 
this—the “ binaural” method and the “ sum and differ- 
ence ’*’ method. The binaural method depends on the 
fact that if the sound from one receiver is conveyed to 
one ear and that from the second to the other ear, the 
impression is formed that the sound comes from a certain 
direction, and this direction as interpreted by the sensa- 
tions experienced, changes as the phase difference is 
altered. It can be brought to a certain position with 
respect to the listener—say, to the position directly in 
front—either by rotating the two receivers about an axis 
or by introducing an artificial delay in some form of 
“* compensator.” This binaural method, which has great 
interest from a psychological and physiological point of 
view, has been the subject of much work on the part of 
both British and American scientists, and in the anti- 
submarine campaign it was found to be of very con- 
siderable service. 

In the “ sum and difference”’ method the impulses 
from the two receivers are united before reaching the ear, 
the combined effect observed being a maximum when 
there is no phase difference between the waves and a mini- 
mum when the phases are in opposition. 

The French Navy has developed a hydrophone or 
listening device known as the Walser gear which it has 
found very efficient. In this device two sets of a number 
of sound-receiving plates or studs are mounted on two 
areas which are convex to the sea, one on each side of the 
keel, on the underside of the hunting ship’s hull. By this 
gear the sound impulses which they receive are not trans- 
mitted by tubes, but are given freely to the air inside the 
ship. These sound impulses are concentrated in a focus 
whose position in space depends on the direction from 
which the sound comes. The position of the sound focus 
is determined by means of a funnel or trumpet, from the 
contracted end of which a flexible tube leads to the 
listener’s ear. The great advantage possessed by the 
Walser gear is that it enables one to distinguish by differ- 
ences in the positions of the sound foci between sounds 
coming from a distant source and those generated in the 
water which have no specific directional feature charac- 
terising them. The gear can therefore be used by chasing 
ships when moving with fair speeds. 

With most hydrophones and many listening devices 
ship’s noises and water noises generally seriously inter- 
fered with their effective use, and in practice the chasing 
ship is compelled to stop at intervals and listen when not 
under way. This means that in many cases the quarry 
is lost. This defect was overcome in a measure by towing 
@ directional hydrophone encased in an artificial “ fish ” 
behind a chasing ship. By adopting stream-line forma- 
tion for the towed body and suitably supporting the 
hydrophone, water noises are fairly well eliminated. More- 
over, as the “ fish’ can be towed at a considerable dis- 
tance behind the chasing vessel, many of the sounds 
emitted by the latter do not reach it, and others which do 
arrive are received with weakened intensity. 

It is needless to say that the development of sensitive 
listening devices received a great impetus by the use of 
thermionic amplifying valves. 

Although an enormous expenditure has been made in 
time and effort to perfect the hydrophone and other 
listening devices, it is realised that such instruments 
possess an inherent defect. If the submarine can be 
made noiseless in motion, this method of countering it 
becomes ineffective. Even now the range of hearing is 
not more than 100 yards in the case of modern submarines 
moving at 2 or 3 knots. 


(6b) Echo Methods._-Owing to the fact that it was found 
possible under certain conditions to render the propulsion 
of submarines practically silent, it became necessary to 
look in other directions for fundamental methods of detect- 
ing them. A system of detection which is full of promise 
involves the use of a beam of sound waves sent out by a 
chasing ship in a manner analogous to the use of a search- 
light. With such beams of sound waves it is possible to 
sweep the seas, and when an object of sound such as a 
submarine happens to come within the beam the sound 
waves are reflected and echo effects are obtainable. The 
character of the beam is, of course, determined in large 
measure by the frequency of the waves constituting it. 
The method has been employed with great success, and 
promises to be a very helpful agent. It can be used by 
chasing ships travelling at_all speeds, and when applied 


with certain restrictions and definite characteristics it 
enables one to pick up and close on a submarine situated 
more than a mile away. The method, it is obvious, is 
applicable to the locating of minefields and other obstacles 
to navigation as well as to submarine chasing. 
(c) Magnetic and Electromagnetic Detection.—Magnetic 
detectors usually require the movable system to be poised 
or pivoted. They can therefore be used as yet with only 
a@ moderate degree of satisfaction in towed bodies or in 
vessels subjected to violent mechanical disturbances. 
The range at which magneiic effects can be detected is, 
moreover, comparatively short. As a result of these 
defects the use of magnetic detection is somewhat cir- 
cumscribed. Such instruments can, however, be used 
under certain conditions, and in particular sea areas with 
great effect. In the war very considerable results were 
actually obtained by their use. 
The range at which electromagnetic detection can be 
applied is greater than is possible with magnetic detection, 
but the method is, however, essentially a short-range one, 
and in many of the forms in which it has been worked out 
it cannot be used with success at distances greater than 
about 300 yards, or in depths greater than about 100 
fathoms. 
(d) Leader Gear.—An important application of an electro- 
magnetic effect which was developed during the war is 
found in what is known as Leader gear. This gear con- 
sists of a cable laid on the bottom of the sea along the 
course of a narrow tortuous channel leading into a harbour 
or through a minefield. If an alternating electric current 
be passed through such a cable it is possible by means of 
delicate devices installed on a ship to obtain either aural 
or visual indications of the presence of such a cable, and 
by these indications the ship can be guided in safety in 
fog or darkness at speeds as high as 20 knots almost with 
as much precision as a tramcar by a trolley wire over a 
railway. Experiment has shown that it is a simple 
matter to apply this method in water of suitable depth 
for distances as great as 50 miles or longer. 
(e) Invisible Signalling.—Research has shown that it is 
possible under certain conditions to utilise polarised light 
or ultra-violet and infra-red radiations for secret signalling. 
With the last-mentioned type of radiation especially 
valuable results are obtainable over considerable distances, 
even in the presence of light fogs. Where it is not advis- 
able to use wireless communication between chasing ships 
infra-red signalling is of special value. 
(f) Wireless Telegraphy and Telephony.—One of the most 
remarkable developments which have taken place in the 
war is in the field of wireless telegraphy and telephony. 
By the use of oscillating thermionic valves especially great 
progress has been made. It is now possible to hold con- 
versation with ease between a land station or a ship and 
an airship or seaplane over considerable distances, and 
by this means observers on aeroplanes or aircraft can also 
converse with one another. With high-power installa- 
tions it has been demonstrated that wireless telephonic 
communication can be maintained on the sea over hundreds 
of miles. 
On the directional side of ‘‘ wireless’ great advances 
have also been made. If an aeroplane, an airship, or 
surface ship should send out continuously for a short 
interval a series of ether waves, these waves can be picked 
up over long distances by devices installed in a land station, 
the direction of the source of these ether waves can be 
ascertained, and in a minute or two the land station can 
give the observer of the emitting source his bearing within 
two degrees relative to the land station. With two land 
stations it is possible to obtain cross-bearings, and the 
latitude and longitude of the sending air or surface ship 
ean be determined with a high degree of accuracy. 
With directional devices installed on ships it will be 
possible for two ships whose positions are known to com- 
municate its true position to a ship enveloped in a fog 
and situated several hundreds of miles away. It is 
obvious, therefore, from the few illustrations which have 
been given that directional wireless will find a wide field 
of usefulness in the future in connection with the subject 
of navigation. 
(g) Explosion Pressuwres.—In the early days of the anti- 
submarine campaign a method of destroying submarines 
whose approximate location was known was by the employ- 
ment of depth charges. To use this means it was neces- 
sary first of all to know the neighbourhood in which the 
submarine was located, and then the chasing ship would 
rush to the spot and drop or throw to some distance 
charges of explosive which detonated when they reached 
a definite distance below the surface of the water. The 
necessity of knowing the destructive zone of any given 
type of depth charge soon became eyident, 7.e., to deter- 
mine the radius from the exploding charge, within which 
a submarine would be successfully destroyed. The same 
information was important in the laying out and use of 
minefields. Investigations were undertaken to determine 
what pressures were generated by charges.of different sizes 
and types at various distances from the place of detona- 
tion. The nature of the pressure wave was particularly 
important, for upon it depends the “ killing power” of 
the charge. The laws which govern the alteration in form 
and power of waves generated by these explosions had to 
be determined in order to employ depth charges and 
mines in the most effectual and economical manner. The 
accurate determination of the velocity of propagation of 
the explosive waves generated was also of importance in 
distributing the charges, for if waves from two different 
sources arrive at the object in different phases, the effec- 
tive crushing power may be considerably altered. When 
we know what the effect of different charges at various 
distances is—what type of pressure wave, whether a 
sudden intense blow lasting a few ten-thousandths of a 
second, or a sustained pressure during some thousandths 
of a second, or a series of less intense shocks, has the 
greater effect in destroying the submarine when under 
water—then we shall know how best to lay out our mine- 
fields and what size and type of charges are the best and 
most economical to utilise under the various situations 
which may arise. 
A most elaborate investigation of the characteristics 
of explosion pressure waves has been carried out for the 
Admiralty by Mr. H. W. Hilliar. By this method the 
pressure is allowed to act on one end of a steel piston, and 
measurements are made of the velocity”of the piston as it 
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the Association had paid close attention to the question. 
Association had been recognised by the Board of Trade, and 
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as members of the Trade and Licensing Committee. 


starting point. From these measurements it is only a 
mathematical operation to extract the acceleration of the 
piston at different times from the moment when it began 
to move ; in other words, the time history of the pressure 
acting on the piston. It is not actually feasible to measure 
the velocity of a single piston at different stages of its 
travel, but you get the same information if you let the 
pressure act on a series of pistons and measure their 
velocity after they have travelled different distances, 
The velocity is found from the extent of crushing of a 
copper plug which the piston strikes when it comes to 
the end of its travel. 

As an illustration of results obtained by the method’ 
it may be stated that with the measuring gauges at a 
distance of 50ft. from a 300 lb. detonating charge of amato! 
placed about 50ft. below the surface, the corresponding 
time-pressure curve showed that the maximum pressure, 
0.80 ton per square inch, was reached almost instan- 
taneously ; that the pressure fell to one-quarter of its 
maximum value in 1/1000 of a second, and practically 
faded away after 5/1000 of a second. In the course of the 
investigation it was shown that the pressure waves are 
reflected from the water surface as waves of tension. The 
effect at any given point in the neighbourhood of tho 
explosion is therefore due to the superposition of a direct- 
pressure wave from the charge and a reflected tension 
wave from the surface ; both travel with the velocity of 
sound—4900ft. per second—and t, » tension wave follows 
the pressure wave after an interval determined simply by 
the difference in the length of the direct and reflected 
paths from the charge to the point in question. 

It has been found that the pressure from a large charge 
is more intense and more sustained than that from a small 
one, the two being connected by the following rule. If 
one charge has twice the linear dimensions of another— 
eight times the weight—the maximum pressure at a given 
distance from the larger charge will be the same as at 
half the distance from the small charge, and will be twice 
as sustained, é.e., will take twice as long in falling to any 
given fraction of the maximum. 

When explosions of gunpowder, for example, were 
investigated, it was found that the pressure rose much more 
gradually than when charges of amatol or T.N.T. were 
used. With this explosive very low maximum pressures 
were obtained, and the corresponding pressure waves 
were considerably prolonged. 

Another method of investigating such pressures, which 
was suggested by Sir J. J. Thomson and applied by Mr. 
D. A. Keys, consists in the employment of the phenomenon 
long known to scientists, namely, that certain crystals 
become charged with electricity when subjected to pressure. 
The amount of the charge produced is proportional to 
the pressure applied to the crystals, so by having a suit- 
able arrangement for measuring this charge and its varia- 
tion with time, a complete record of the variation of 
pressure with time is obtained by placing the crystal 
detector at any given distance from the exploding charge. 
Since the duration of the wave in passing over the crystal 
or engulfing a submarine is only a few thousandths of a 
second, and the pressure generated may be of the order 
of half a ton or more per square inch, one can readily 
imagine the difficult nature of the problem in hand. But 
by making use of the inertia of a beam of cathode ray 
particles and employing the fact that they carry negative 
charges and are deflected by electrostatic and magnetic 
fields, it has been possible to obtain records of the varia- 
tion of such pressures with the time. The electrons affect 

a photographic plate, i.e., they leave an impression on the 
plate where they strike it. This additional fact has made 
it possible to determine the change in pressure of the wave 
from the instant the charge is fired and at as small intervals 
as we please afterwards. Changes which take place in 
1/100,000 of a second have been recorded by this means, 

Already the method has revealed a number of facts about 

the nature of the pressure wave produced by exploding 
charges. 

(To be continued.) 








Krna’s CoLttece : Otp Stupents’ AssociaTion.—A meeting 
of old students of King’s College was called recently to discuss 
the formation of an old students’ association, the Principal, Dr. 
Burrows, inthe chair. The chairman pointed out to the meeting 
that at present the Theological Society, King’s College for 
Women Old Students’ Association and the Engimeering Society 
were the only organisations in touch with past students of the 
College. In view of the large numbers of students now returned 
to College and the resulting increase of social activity, the present 
time was distinctly favourable for the formation of an associa- 
tion for all old students, into which the existing organisations 
might be incorporated as separate sections. Such an association 
should in the future have a powerful voice in all matters con- 
cerning the College. The proposal was most cordially received 
by the meeting, and a committee was elected to draw up a con- 
stitution, which will be submitted to a general meeting of old 
students in October. Meanwhile any old students desirous of 
joining the new association should communicate with J. R. C. 
Bartlett, Secretary, Union Society, King’s College, London. 


THE AssocIaTION OF British CHEMICAL MANUFACTURERS.— 


The third annual meeting of the Association of British Chemical 


Manufacturers was held in the Council Room of the Chemical 


Society at Burlington House on Thursday, July 10th, followed 
in the evening by a dinner at Princes’ Hotel. 
Mr. Robert Grosvenor Perry, in his speech at the annual meeting 
reported a membership of 145 firms, representing a capital of 
about £70,000,000. He explained that, in addition, seven kindred 
associations were affiliated with the Association. 
year much useful work had been accomplished in consolidating 
the industry and strengthening the position of its various 
branches. 


The chairman, 


During the 


He pointed out that we were only on the threshold 
of a great dye industry in this country, and that the Council of 
The 


r. A. Ree and the general manager, Mr. Woolcock, had acted 
In addi- 
ion, Lord Moulton, the Hon. President of the Association, had 


accepted the chairmanship of British Dyestuffs Corporation. 
The importance of the manufacture of fine chemicals as a key 


ndustry had also been impressed on the Government, and the 


Association had been represented on an Imports and Exports 


Jonsultative Council which was set up as a temporary measure. 


Close attention had been given by the Association to parlia- 
mentary legislation in so far as it affects chemical industry, and 
particular mention might be made of patent law and traffic 
problems. 
sentative of all branches of the industry, had recently returned 
from, and reported comprehensively upon, their visit, under 
Government auspices, to the chemical factories in the occupied 


A strong Commission of the Association, repre- 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Six Shillings a Ton Advance! 


THE consternation created in iron and steel circ!es 
last week by the discharge of the bombshell of the addition 
of 6s. per ton on coal has by no means spent itself. The 
latest information indeed only tends to make the disaster 
more definite.. At the beginning of the week a cursory 
reading of the situation seemed to suggest that the advance 
might possibly be deferred for three months, but a more 
careful study almost leads to the conclusion that appar- 
ently there is little prospect of the rise being delayed 
beyond Monday of next week. Unless in the interim 
the colliers can show very good cause indeed for its suspen- 
sion or modification, there is little doubt that in defence of 
national fair dealing the 6s. ought then to be added to the 
price. I need not by any remarks of my own add to the 
gravity with which the news of the advance has been 
received by the iron and steel trades in this part of the 
kingdom. I shall be well within the mark in saying that 
never before during any part of the past five troubled 
years have the iron and steel masters in this part of the 
kingdom been so upset by any one strictly trade event as 
the present occurrence. It has come as a staggering 
blow to the trade, from which it will require time to rally. 
Some advance was looked for, but no estimate exceeded 
4s. So large an advance is generally described as ruinous. 
The immediate effect has been to cause a withdrawal of 
quotations, the recent advances both in pig iron and in 
finished material being now subject to further revision. 
An advance of £1 in South Yorkshire bar iron was declared 
in the middle of last week, but will now have to be 
reconsidered. The late advance of 10s. to 12s. 6d. per ton 
in Staffordshire pig iron is similarly out of date, Stafford- 
shire makers to-day—Thursday—in Birmingham declining 
to give any quotations. Pig iron makers generally are 
protected by the clause charging the consumer with extra 
cost of production, but it will not prevent a substantial 
advance being made on all new quotations. It is certain 
that Staffordshire marked bar prices will be reconsidered 
in connection with the general view of prices which has 
now become necessary. Ironmasters do not regard it as 
safe to accept new business, and the general order has gone 
round the works to withhold all quotations. There has 
been some talk this week about works being closed down, 
and owners’ resolutions to retire from the business. But 
I am happy to believe that this talk perhaps is premature, 
and that any such extreme measures will ultimately be 
avoided. 


Seriousness of the Coal Situation. 


The advance in coal must involve manufacturers 
in a heavy addition to the cost of production in all depart- 
ments of trade. In the straits to which the war has reduced 
commerce consumers have paid extravagant prices rather 
than forego what they wanted. There are limits to the 
ability to pay, however. It has been apparent for some 
time that the recovery of our commercial position abroad 
was seriously imperilled by the prices put on the com- 
modities we had to export. Competitors are already 
underselling us in all directions, and the real international 
struggle for the markets has not yet begun. These inflated 
prices for coal will hit British industrialism in a vital spot. 
And so far from mending the deficiency of coal, experience 
bids us expect rather the reverse effect. At bottom the 
coal problem is mainly one of output. Admittedly the 
reduction in output is not the only cause of the dearness of 
coal ; admittedly also the miners themselves are not wholly 
to blame for the reduction. Sir Auckland Geddes has 
pointed out various other causes. Output, however, is 
the main consideration, for the larger it is the larger the 
tonnage of coal over which the heavily augmented cost 
of the industry can be spread. The question, then, which 
is being anxiously asked by iron and steel masters in 
Staffordshire this week is, is there, then, any possibility 
of substantially increasing output, or must we accept the 
official estimates which carry all the depressing conse- 
quences set forth by the President of the Board of Trade. 
Judging from the experience of the past five years, the 
ability of the federation leaders to speed up the actual work 
of coal-getting is rather dubious. Evidently on the 
accepted statistics and estimates before the Government 
no smaller increase than 6s. would suffice to put the coal 
industry in a solvent position. There is apparently even 
some doubt whether a 6s. rise will suffice. May it not, as the 
Coal Controller suggests, even go to 7s. 6d. per ton ? 


How will Iron Prices be Affected. 


Estimates vary as to the prospective additions to 
the cost of production, but it appears to be agreed that on 
pig iron alone the additional expense involved will range 
from 15s. to 22s. per ton, and on finished material 35s. to 
£2 per ton; but something, of course, depends upon 
intermediate adjustments. If coke is put up 10s., which 


-is the general expectation, it will mean an addition of 


15s. to 17s. 6d. to the cost of producing a ton of pig iron. 
Smelters talk of £1 per ton being put on their prices, but 
only tentatively. It has, however, to be remembered 
that while coal is controlled coke is free, and until it is 
decided what the cost of coke is to be it would be idle to 
attempt to settle a new basis for iron and steel. Many 
Staffordshire ironmasters are already quoting a substantial 
advance to make allowance for the rise on coal. One firm, 
which claims to have been getting £23 per ton for merchant 
bar iron, as against the recognised figure of £21, has now 
put up quotations to £25. It declares that there is no 
profit even on £23 per ton. It is likely that, where con- 
sumers press for acceptance of orders for iron urgently 
needed, the above maximum will be insisted upon. It isa 
remarkable thing that in spite of the high prices makers are 
still well supplied with orders, but they are all for home 
requirements, foreign business having practically dis- 
appeared. Iron prices are reaching a height which opens 
the door wide to foreign competition and give an air of 





unreality. There are those who argue that the only way 
to bring prices back to a reasonable level and put a check 
on the ever-growing demands of the workers is to encourage 
imports to the fullest extent and bring about a slump at 
home. Indeed, there are premonitory symptoms in a few 
quarters now of something of the kind. The scarcity of 
finished iron in all stages of manufacture is driving Midland 
consumers abroad for their supplies. Puddled bars and 
billets are woefully inadequate, though cooler weather has 
made for some accession of output. There has been a 
further advance in small bar iron, amounting to about £1 
per ton. Rounds, squares, and flats, three-eighths basis, 
thus become £25 2s. 6d., and five-eighths £23 2s. 6d., these 
prices being irrespective of quantity. 


Position of the Iron Market. 


Manufactured ironmasters in this district will 
not sell more than they are obliged till the market rights 
itself, and if consumers cannot wait they must be content 
to accept in advance the new range of prices which will be 
evolved in the course of the next week or so. For a long 
time past transactions have been conditional except as 
regards small odd lots, which may have changed hands at 
current rates. The usual practice has been to include in 
contracts a clause stipulating that increases in cost of raw 
materials, wages, or freightage should apply to undelivered 
balances. Both pig iron smelters and finished iron makers 
have fortunately availed themselves of the protection of this 
condition. South Wales ironmasters who visit the Mid- 
lands state that they are unable to either buy or sell ip 
the present state of uncertainty. They give a very bad 
account of the position in South Wales, which they describe 
as a hotbed of strikes, the workmen there being unmanage- 
able and throwing down their tools unless their maximum 
demands are immediately accepted. 


Early Advance in Pig Iron. 


The Midland pig iron masters are certain early to 
declare a heavy advance in prices. Latterly they had been 
offering customers who demurred to conditional bargains 
the alternative of buying out-and-out at £1 above the 
current price. This seemed to leave the seller such an 
excessive margin of safety that the general condition was 
usually preferred as the lesser of the two evils. The 
caution of the smelter is now justified. Foundry sorts 
have been in so much larger demand both for the processes 
of reconstruction and for general production work that 
consumers had pe force to pay the price named or have 
their business dislocated at a time when they were striving 
to adjust it to the new conditions. Sales have been con- 
fined for the most part to small lots, producers being 
anxious to make the output go as far as possible, and con- 
sumers on their part shrinking from large contracts under 
the prevailing conditions. Many furnace owners refuse 
to entertain any overtures this week. In other cases late 
rates are quoted with whatever additions may be made by 
the general motion of the trade. 


Abvanee ia Steel Prices Impending. 


Current prices for small sizes of finished steel bars 
are £22 2s. 6d., three-eighths basis, 10-ton lots; for 2-ton 
lots 10s. extra is required, and for single tons £1 10s. extra. 
Five-eighths size £20 12s. 6d. for 10-ton lots and upwards. 
These prices will form the basis for the further advance 
necessitated by the rise in coal. Some people are saying 
this week that the advance will be £2 per ton, but it is 
exceedingly difficult to credit such a figure. Much 
pressure is being exerted upon stee] makers to reduce the 
price of billets below £13 10s. delivered. In view of the 
rise in coal, makers turn a deaf ear to all such appeals, 
and intimate that a further advance must now be antici- 
pated. Consumers hope to derive some benefit from foreign 
steel, as quantities of billets from America are now arriving. 


The Iron Trade Demands Fuel. 


There is a tremendous outcry from Staffordshire 
iron and steel masters for fuel this week. Consumers 
complain that their deliveries do not represent more than 
60 per cent. of the fuel contracted for. The collieries 
excuse themselves by stating that absenteeism among the 
colliers has lately become worse than ever. At one large 
colliery employing about 2000 hands over 400 men were 
absent a few days ago. The prospect of a further immediate 
reduction of hours is causing no little concern. 


Engineers’ Nuts and Bolts from America. 


A new competition threatens this week from 
America, viz., the importation of American nuts and bolts. 
Indeed, the competition has already begun, and it has 
forced Black Country nut and bolt manufacturers to seek 
means of reducing the cost of raw material so as to enable 
them to take up the challenge, and their only hope is in 
buying American bars. To this is attributed a quieter 
tendency which has been apparent for some weeks past in 
the home trade. The leap in iron prices now threatened 
will, of course, unfortunately make it still better for 
American competition. 


“‘Japs” as Puddlers. 


A singular story, alleging how a proposal on the 
part of a Midland firm to introduce Japanese workmen 
into the puddling trade was received and nipped in the 
bud, was told by Mr. John Hodge at a meeting at Wolver- 
hampton of the Iron and Steel Trades Confederation. The 
application, said Mr. Hodge, came to the secretary of the 
Confederation, and it was arranged to discuss the question 
with a Japanese deputation at the London offices of the 
Confederation. After the interview it was made clear, he 
said, both to the employers and to the deputation that 
they were not going to teach puddling to the Japanese 
because of the low wages paid in Japan, ‘‘ the result of 
which would be that Japan would be able to go into the 
neutral markets of the world and cut out the Britisher.” 
Mr. Hodge added that ‘‘ he thought the employers in the 
iron trade were relieved by the men’s decision, because he 
(Mr. Hodge) did not think the employers as a whole wanted 


Labour and Birmingham Manufactures. 


Owing to the attitude of labour the Birmingham 
manufacturer to-day is in such a position that he cannot 
measure the cost of production, but he knows it is more 
than the prices which his correspondents are sending him 
from abroad as having been submitted by competing 
continental makers. And here is a serious problem. 
There can be no recovery of the export trade till labour 
conditions become more settled. Employers are con- 
tinually under the threat of heavier exactions. They are 
fearful of taking the risks which beset any considerable 
commitments; they are unable to issue catalogues and 
go out for the new trade. Such activity as now prevails 
in the factories is largely fictitious in so far as it argues no 
strengthening of the bases of the industry, but only satis- 
faction of the requirements of the moment. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue decision of the Government to allow the 
price of coal to rise so as to cover all the additional costs in 
the way of production, although it is the only true economic 
policy which is practicable, has caused a tremendous 
flutter in the iron and steel trades, and the result of it is 
not yet clearly seen. People are very slow to realise the 
unpleasant truth that the way to lower prices for any 
and all commodities lies through the way of high prices, 
and to let prices go to extravagant limits in one direction 
is the way to get them down to extravagant limits in the 
other direction. There is no other way, even though 
everybody in the world is appointed to be the official 
controller of something. The right steps to adjust world 
prices will be taken when communication is made easy and 
every seller is allowed to get what he can for the thing he 
has to sell. 


Metals. 


The metal market has, of course, been only 
indirectly affected by the fuel position, but, so far as it 
goes, it helps to raise the cost of any metal which is refined 
or produced here. The market is, however, under much 
stronger influences, and it is not now quite easy to see how 
those influences are going to affect prices. Refined copper 
has been brought up to over £100 per ton, and there has 
been a good deal of speculative buying of standard copper, 
based no doubt on the belief that Germany and Austria 
will soon begin to absorb some of the copper which is in 
stock, and that the actual production of new copper will 
not be equal to the world’s requirements. It is difficult 
to be at all sure as to the course of prices because we have 
not shaken ourselves free from the old feeling that “a 
pound is a pound” in money matters. Currency values 
have been terribly shaken, and the only way to get a clear 
idea of the relative value of things is to compare one pro- 
duct with another. Thus if copper at £100 per ton be 
reckoned in terms of, say, pig iron, it is seen to be ridi- 
culously cheap. It is now worth about ten times as much 
as crude iron, and it used to be worth from twenty-five 
to thirty times as much. The, prices of manufactured 
copper and brass have all been raised in proportion to the 
rise in crude copper ; not, of course, because there is any 
economic necessity todoso. Copper sheets are at £132 per 
ton, copper tubes at Is. 5}d. per lb., brass locomotive tubes 
at 1s. 33d., and brass condenser tubes at Is. 53d. (!). 
English makes of yellow metal sheets are put up to Is. 2d. 
per lb.—over £130 per ton—while it is reported that 
American yellow metal sheets can be bought at 103d. 
per lb., or at nearly £30 per ton less money. Our readers 
will, of course, see that the British prices are absurd. 
Dealers in old copper, gun-metal, and brass have not 
followed the upward movement too closely, and these 
metals can be bought on more favourable terms than was 
the case when standard copper stood at £75 per ton. 
Tin is inclined to be dearer, probably in sympathy with 
copper, but it does not advance in anything like the same 
proportion, and that is reasonable, because the rates are 
already quite high enough. English tin is still consider- 
ably cheaper than foreign, which suggests that there is 
some unreality about the position. In spelter there has 
also been some upward movement, and the market has 
had a much stronger appearance. Spelter has moved up 
from the lowest point by about £7 per ton in the case of 
the ordinary quality, but during all this time the prices for 
zine boiler plates and zinc sheets have remained unaltered. 
To produce manufactured spelter there is still ample 
margin of profit at the old prices, but exactly the same 
might be said about producing manufactured copper and 
brass. Why do not zine sheet makers claim an extra 
£10 per ton on the rise in spelter? The Government 
stock of ordinary spelter shows only a trifling and neg- 
ligible reduction, while the stock of refined has been 
increased from 11,737 tons to 13,356 tons. Lead has 
been firmer, and is still active, there having been a good 
deal of buying. The Government stock increased by 
1228 tons, and the total is now 121,135 tons. The future 
of lead seems to depend upon what is done to bring these 
stocks into a reasonable compass. At any moment, 
under the pressure of criticism, Governments might be 
compelled to abandon their réle as metal merchants, and 
the market might be called upon to bear the burden of the 
stocks, as it does in ordinary circumstances. At present 
the Government has from 2 to 2} millions of national 
money locked up in lead. 


Foundry Iron. 


The position of foundry iron is at the moment 
very uncertain. The addition to the actual costs of 
making which will result from the increase in coal prices 
which was to take place at once is variously estimated at 
from 15s. to 20s. per ton, but the question is whether all 
this addition—or, indeed, any of it—need be put upon the 
present or former prices of foundry pig iron. To answer 
this question one would have to inquire under what profit 





the Japanese.” 


pig iron is now being made. Whether the addition to fuel 
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prices will take place next week or in the course of the next 
three months is now uncertain, but sellers of pig iron have 
to be prépared for the change next week, and consequently 
all the prices for pig iron have been withdrawn, and no 
iron of any kind was offered on the Manchester Exchange 
on the Tuesday market. It might perhaps have been 
possible to buy with a clause providing for an unknown 
addition, but, of course, this is not reasonable business. 
There was no definite price mentioned for the Midland 
irons, but makers of Scotch iron were said to be quoting 
£10 per ton on trucks at the furnaces, which would mean 
£10 15s. to £10 17s. 6d. if sold by a merchant for delivery 
here. Cleveland iron was not offered, although nominally 
the price remains at 160s. on trucks. It is, however, 
searcely conceivable that Cleveland should remain at £4 
per ton below Scotch. The determination to make these 
tremendous additions to pig iron prices in the event of a 
6s. rise in coal seems to take no account of the very large 
advance which has been forced by demand only since the 
subsidies were taken off, and to ignore the destructive 
effect of the extravagant prices on the general trade of the 
country. 


Serap. 


The market for scrap does not show any definite 
change this week, and it is becoming clearer that the large 
Government accumulation of cast scrap and steel scrap 
will have to be moved before prices can be adjusted. There 
is a threatened rise of another £2 per ton in finished steel 
and iron, although this has not yet actually taken place ; 
but it is obvious that any such movement will make 
holders of serap still more dissatisfied with the prices they 
are offered. Heavy wrought scrap is held for £10 per ton, 
and the utmost which the consumer will offer for it is 
£8 5s. to £8 10s. So far as one can hear, there is no busi- 
ness being done in it, but now and then weak holders of 
east scrap have to sell, and then they cannot get more than 
£7 to £7 5s. for the best qualities, while pig iron threatens 
to gonear to £10 perton. The intrinsic value of this scrap 
is now fully £8 10s. per ton, and would be £9 10s. if the 
price of pig iron is again put up. Heavy steel melting 
scrap is plentiful, and the most that can be got for it is 
about £7 per ton. 


Chinese Mission in Manchester. 


Under the auspices of the Engineers’ Club, several 
members of the Chinese delegation to the Paris Peace Con- 
ference, accompanied by other influential Chinese citizens, 
last week paid a visit to Manchester, where they had an 
opportunity of visiting several works. The delegation 
included His Excellency Liang Chi Chao, former Minister 
of Justice and Finance ; Mr. Chang Carsum, Professor at 
Peking University; Mr. Singloh Hsu, Secretary of the 
Ministry of Finance of China and a prominent member of 
the banking profession ; Mr. Sze, Technical Expert of the 
Ministry of Commerce; and Mr. Weising Yang, of the 
Ministry of Education. The places visited by the delegates 
included the Royal Exchange, Mather and Platt’s and 
Brooks and Doxey’s works. At Mather and Platt’s works 
the visitors were shown round the various departments, 
including those for the manufacture of sprinklers, textile 
machinery, electrical machinery and turbine pumps. 
Since the termination of the war the company has taken 
over the three large bays which were completed about 
1914, but which have since been occupied by the firm of 
A. V. Wroe for the manufacture of aeroplanes. This 
section of the works is now mainly devoted to the building 
of textile machinery. Since my last visit to the works the 
firm has erected a very fine canteen for its workpeople, 
and contractors are now busily engaged in making pre- 
parations for the further extension of the workshops by 
some 30 per cent. Brooks and Doxey’s works, which 
were visited on Wednesday, are well known wherever 
cotton spinning and weaving are engaged in. At them 
all the mechanism for spinning cotton from the bale 
. breaker to the bundling press, including carding, preparing, 
spinning, winding and reeling is built. During the war 
the entire plant has been devoted to producing shells, 
paravanes, &c., and at the present time re-organisation 
and extension of the workshops is being carried out. Some 
fine cotton mills in China have already been completely 
equipped by this firm. On Wednesday evening the Chinese 
visitors were entertained at dinner by the members of the 
Engineers’ Club. Speaking in reply to the toast of his 
health, Mr. Liang Chi Chao said the Chinese looked upon 
Manchester as their best friend, and that the future offered 
@ prospect of great development. The importation of 
piece goods into China was of the value of about £20,000,000 
per year, which was only about 3s. per capita. He said 
the development of the textile industry in China was on 
the line of manufacturing grey goods, and there would be 
@ greater demand for fancy goods which Manchester would 
supply. The development of the textile industry would 
lead to a great demand for textile machinery. Manchester 
must help China to increase her purchasing power by taking 
exports from China in the shape of minerals and mineral 
waste, of which that country possessed such large amounts, 


The Dispute in the Cotton Trade. 


It would appear that after a stoppage of three 
weeks a settlement has been arrived at in connection with 
the dispute in the cotton trade, and work has been resumed 
this week in the spinning mills and weaving sheds, the 
basis being a 48 hours working week in place of the old 
55} hours, accompanied by an advance of 30 per cent. on 
the standard rates of pay. In other words, the work- 
people will in future work seven and a-half hours fewer per 
week, and will receive the same rates of pay within a few 
coppers. No proposal for a further variation in the work- 
ing hours may be made for eighteen months. This settle- 
ment, together with the announcement that the increase 
in the price of coal has been postponed, will afford the 
manufacturers some relief from anxiety. It has been 
estimated that the spinning mills of Lancashire consume 
some 45,000 tons of coal per week of 55} hours, the weaving 
industry 25,000 tons, the bleaching, printing, and dyeing 
sections 100,000 tons, and subsidiary trades about 20,000 
tons, giving a total of close upon 200,000 tons per week. 
At 6s. per ton this would represent an increase of about 
£60,000 on the cost of production, to say nothing of the 
additional costs of transport, lighting, &c, &c, When it 





is considered that production cannot be materially 
increased in cotton mills, the seriousness of the situation 
for the Lancashire manufacturers in the world’s markets 
cannot be gainsaid, 


Manchester Association of Engineers. 


A visit, both instructive and enjoyable, was paid 
last week by over one hundred members of the Man- 
chester Association of Engineers to the works of Mirrlees, 
Bickerton and Day, Limited, at Hazel Grove, near Stock- 
port. These shops have been extended very considerably 
during the war, when they were engaged almost exclusively 
on the building of tank motors, but have now reverted to 
the construction of Diesel engines, and there is probably 
no more up-to-date works in the country on that class of 
work. The Diesel engine to be a success requires to be 
constructed of the best possible materials, with the utmost 
possible accuracy, and the visitors were able to see for 
themselves the great care and excellent equipment of tools 
which are required. One of the features which must have 
greatly impressed this body of engineers was the labora- 
tory equipment by which the strength and structure of 
materials and the quality of liquid fuels are tested. In 
connection with the latter, the firm is in a position to 
carry out for its customers tests on fuels to ascertain, for 
instance, their spontaneous ignition temperature, viscosity, 
flash-point, and also to determine their solid carbon con- 
tent. The means and methods of carrying out these tests 
were shown to the visitors, as also was the school for the 
training of apprentices. In that school all the lads have 
® devote four hours per week out of their working time 
and receive instruction in practical mathematics, practical 
science, machine drawing, English, and citizenship, while 
the more advanced youths are permitted to attend the 
day classes at the Manchester School of Technology. An 
experimental tar distilling plant has been erected by the 
firm during the war. It works on the triple effect system , 
and has enabled the firm to make some very valuable 
tests on tar and its derivatives for internal combustion 
engine fuels. Another department which is of special 
interest is that for the heat treatment of metals, which is 
equipped with a number of furnaces provided with record- 
ing pyrometers. The new machine shop built during the 
war contains a large number of modern tools, which 
are arranged in groups, the milling machines forming one 
group, the drilling machines another, and so on. It is 
considered a better method by the management than that 
of arranging the tools in the order of progress of the work 
through the shops. Each group is under the charge of a 
foreman, who can keep a close watch on the work turned 
out. Many new hints on workshop organisation could 
be picked up by the visitors, not the least important of 
which was the method of distributing the work amongst 
the tools by means of a board on which are hung labels 
showing the order in which work is allotted to the various 
machines. In the matter of jigs, too, the firm is well 
abreast of the times, while the methods for testing the 
alignment of the cam shafts, connecting-rods, pistons, &c., 
are very thorough. Finally, the visitors saw various sizes 
of engines up to 500 horse-power under erection and test. 
After the visit the members were entertained at tea in the 
works canteen, and a vote of thanks was accorded to the 
firm on the proposal of the President, Mr. L. Massey. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 


There is marked activity industrially in the 
hematite pig iron trade of this district, although in West 
Cumberland the position has not returned to that of a few 
months ago, the furnaces damped down being mostly 
still out of operation. The output is pretty well spoken for 
for some time to come, and in the meantime there is a good 
demand for pig iron on local as well as general home 
account. Business for some time has been uncertain, 
and the announcement of a big increase in the price of coal 
has added to the uncertainty. At the same time iron is 
badly wanted pretty well all round. Prices have been 
recently advanced for iron, and rates will have to be 
further increased. 


Iron Ore. 


The demand for hematite iron ore is strong, and 
the bulk of the output is being used up in the district, and 
some smelters are pressing for heavier deliveries. For 
Spanish ores there is a good steady demand, and cargoes 
are coming to hand with regularity. Native sorts of ore 
are quoted at 45s. to 50s. per ton, and Spanish sorts at 
46s. per ton c.i.f. 


Steel. 
In the steel trade there is a fair amount of activity 
but at Barrow last week-end the Bessemer departments, 
which have been busy for a few weeks, were closed down. 
The Siemens branches are on this week, together with the 
rail and merchant mills and the foundries, but the plate 
mills are idle. Rails of heavy section are at £16 to 
£16 10s. per ton, with light rails at £17 15s. to £21 106s. 
per ton. Billets are quiet at £15 per ton, and ship plates 

are quoted at £17 15s. and boiler plates at £21 per ton. 


Shipbuilding and Engineering. 


It was announced last week-end that Vickers, 
Limited, had contracted for the building of three 
cargo steamers for the Australian Government. These 
are to be 530ft. long. 


Fuel. 
The demand for coal is brisk, and house coal is 
in fair request. Coke is in full demand, East Coast 
qualities being the most used. 








SHEFFIELD. 
(From our own Correspondent.) 
At the End of the War. 


Now that peace has been signed the steel firms 
of Sheffield reflect with pardonable pride upon the part 





they were enabled to take in the war. Whatever problems 
peace may hold for this district—and there are many— 
the wonderful response of Sheffield to the demands for 
war material and equipment for munition factories should 
never be forgotten. Looking back over the last five years 
it really seems as if the district administered in some degree 
to every need of the Allies so far as iron and steel were con- 
cerned. During the past week I have received from about 
twenty of the leading firms short official statements regard- 
ing variety and volume of war material output, and 
although I have been fairly well in touch with the works 
concerned during the whole course of the war, I found 
many of these statements nothing short of amazing. 
Other districts performed prodigies. doubtlessly ; but from 
Sheffield great things were expected and it should be 
emblazoned on the records of the war that they were not 
oxpected in vain. This steel centre went into the war 
period with a high reputation and emerges with it very 
considerably enhanced. A special word must be said of 
the armament firms. For several decades prior to the 
war they had been steadily building up plant and expe- 
rience for the definite purpose of strengthening the defen. 
sive and offensive resources of the Empire on land and sea. 
About 50 per cent. of their works and machinery was 
dedicated to that end, and at such a very high cost that, 
had not the remaining 50 per cent. been devoted to the 
profitable production of peaceful industrial requirements, 
the armament side of the works could not have been 
maintained without some measure of State assistance. 
It was only natural, therefore, that the managements had 
always felt the justification for their heavy outlay would 
come.in the event of some sudden military or naval emer- 
gency. But when that emergency came it was of so 
stupendous a character that the original armament firms 
were soon almost lost sight of in the flood of munition 
factories which covered the land at the call of the Ministry 
of Munitions. It will be seen, therefore, that the day for 
which armament companies had been looking never 
réally came. There are small steel firms here which have 
been brought into existence by the war; there are others 
whose position has been financially saved by the demands 
of the last few years—a period in which no bad debts 
were made—and many businesses formerly quite obscure 
have come into prominence ; but it cannot be said that 
the old-established armament firms have gained much 
by the war. Nor can they be accused of having profiteered. 
In some instances, whilst turnovers have very greatly 
increased, net profits have shown a reduction. On the 
other hand, they have had to jettison profitable overseas 
connections, and now, if the proposed League of Nations 
is to have any meaning at all, there will be less need than 
ever for the valuable armament making and similar plant 
with which their works are so splendidly equipped. 


What Sheffield Produced. 


Let me now give a few facts regarding the output 
of this district during the war years. For some reason 
many of the fi.ms seem very reticent on the subject of 
detailed output, though why they should be is not quite 
clear, seeing that the whole conditions of output, like the 
character of productions, have entirely changed—let us 
hope, never to return. Others, however, speak out freely. 
Of them I have selected cight and find that between them 
they contributed over 11,000,000 shells, more than 
7,000,000 bullet-proof helmets, above 3,000,000 rifle 
barrels, between 1,500,000 and 2,000,000 tons of steel in 
the.form of ingots, castings, forgings, and shell bars, 
16,650 finished guns, many of them of high calibre, over 
500,000 gun tubes, jackets and barrels, including an enor- 
mous number of Lewis machine gun barrels, about 220,000 
tons of aeroplane steel, much of it in the form of valves 
and crank shafts for aero-engines, and, in round figures, 
2500 tons of high-speed steel. ‘These figures are interest- 
ing so far as they go, but they only represent, as already 
explained, the principal output statistics of a very few 
firms, each one of which produced very many other lines 
of war material. Moreover, some of the largest concerns, 
tike Cammell’s, Brown’s, Samuel Fox's, and so on, are not 
included in the list. They afford some idea, however, of 
what the Sheffield district did during the war, and it will 
be recognised that with almost 500 controlled firms in the 
area the aggregate output was stupendous. For instance, 
the item of 2500 tons of high-speed steel referred to one 
firm only, but each of the other seven, I know, must have 
produced certainly as much, although they omitted the 
fact from their official statement. Tires, axles, springs, 
and other railway material was supplied to the French 
and Belgian Governments and for our own temporary 
railways in the battle zones. 


Vicker’s Gun Hardening Plant. 


One particularly interesting fact is that at the 
outbreak of war there had been just completed at ‘the 
River Don Works a large gun hardening plant, which had 
been in the course of erection for nearly two years. Its 
completion was most opportune, for without this addi- 
tional plant it would have been impossible for Vickers to 
have responded as the firm did to the requirements of. the 
Government. Prior to the outbreak of war field guns had 
been made at the company’s Erith works, but early in 
September, 1914, the management received a request that 
the manufacture of that kind of ordnance should be com- 
menced in Sheffield. Special buildings had to be erected 
and equipped with machinery, but within two months 
work was actually proceeding. That, of course, was by 
no means the only addition, for since the commencement 
of hostilities the area covered by new buildings for arma- 
ment work, exclusive of roads and railways, is 62,097 
square yards. From the sidings there were dispatched 
long train loads of heavy siege guns en route to the front. 
The output of the River Don Works included 3263 finished 
13 and 18-pounder field guns, 418 heavy guns of 6in. and 
upwards, 1810 of smaller sizes, and 3587 howitzers of all 
calibres. In the last twelve months of the war—the most 
critical period—there were turned out 491 finished mech- 
anisms for 6in. howitzers, 60-pounder, and 18-pounder 
Mark IV. guns. In September, 1914, the firm began to 
deliver shrapnel shell bodies, shops being erected for an 
output of 25,000 to 30,000 finished shell bodies per week. 
In all 3,500,000 finished shells—13-pounder, 18-pounder, 
4in., &c.—and 62,000 heavy armour-piercing shells, 
weighing 11,950 tons, were made and delivered. 
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Other Interesting Records. 


Space will only permit me to touch very briefly 
upon some of the other equally interesting war records 
of the Sheffield district. Steel, Peach and Tozer’s made 
1,189,567 tons of ingots, including 362,000 tons of high- 
explosive shell steel, 140,000 tons of shrapnel shell steel, 
120,000 tons of billets for wire for submarine, nets, and 
100,000 tons of tube steel. Beside that the firm manipu- 
lated about 250,000 tons of bought ingots, the total weekly 
output of steel for war purposes being 8000 tons. Sander- 
son Brothers and Newbould turned out millions of bayonets, 
from the short, dagger-like blade used by the Belgian Army 
to the sword-bayonet of the British artilleryman. They 
made “claymores”’ for officers of Scottish regiments, 
lances complete with pennants, kukri knives for the 
Indians, broad trench knives, and cavalry and officers’ 
swords. The Park Gate Iron and Steel Company’s output 
was 416,000 tons of steel, mild and high tensile, largely for 
ship and boiler plate, and at the Thorncliffe Works of 
Newton, Chambers a feature was the large number of 
huge tanks made for water, oil, petrol, and ether. These 
included tanks for oil storage at Rosyth, Gosport, 
Gibraltar, and elsewhere, and capacious water tanks, 
erected upon high’steel columns, at various military camps. 
The firm made gun testing platforms and, for the Admiralty, 
& massive tilting gun platform mechanically operated. 
Some very fine engineering contracts were carried out at 
Markham’s, of Chesterfield, the most notable perhaps being 
five sets of reversing rolling mill engines, varying from 
10,000 to 12,000 horse-power each and the heaviest set 
weighing 300 tons. This firm also designed and equipped 
a three-high plate rolling mill for ship plates, made cast- 
ings for the turbine engines of H.M.S. Cleopatra, as well 
as for light cruisers and torpedo boats, and at the height 
of the submarine peril filled a contract for four sets of 
standard engines of the largest type, developing 3000 
horse-power. Other productions included 100 gas pro- 
ducers and two complete sets of blast-furnaces of 800 tons 
capacity each, and eight hot-blast stoves. William Jessop 
and Sons, Limited, the concern which the Birmingham 
Small Arms Company proposes to acquire, turned out 
nearly 2,000,000 rifle barrels and 500,000 nickel barrels 
for the light Lewis guns. To vary the story still further, 
the Hardy Patent Pick Company supplied the forces with 
almost 500,000 picks and about 400,000 shovels for trench 
digging. One order alone was for 600 compressed air 
machines for an ally, and the remainder of the output 
included quantities of shells. 


More Big Figures. 


; At Hadfield’s Hecla and East Hecla Works the 
biggest armour-piercing shells in the world were made, 
including an 18in. projectile weighing 1} tons, which, 
when fired with the full service charge, leaves the gun with 
no less than 150,000 foot-tons of energy and is capable of 
perforating the latest type of hard-faced 16}in. srmour at 
a range of 15 miles. The firm produced 2,500,000 high- 
explosive and other shells, the full number supplied to the 
British Government being 3,500,000. Prior to March, 
1917, Hadfields had never made a gun, but since that date 
the firm has produced 250 complete howitzers up to 8in., 
3000 gun tubes up to 9.2, and 3400 6in. trench howitzers, 
beside repairing 700 guns up to 8in. calibre, supplying 
sufficient patent steel to make 4,000,000 shrapnel-proof 
helmets, and producing 3000 tons of aeroplane steel, the 
value of the whole output being estimated at £36,000,000. 
Brown’s and Cammell’s figures I do not at the moment 
know, but Firth’s output of shells ran to 4,000,000 or 
more—which, it is estimated, works out at nearly two 
shells for every minute of the fighting period—and of steel 
helmets to 2,000,000. Firths built and managed the 
Templeborough Projectile Factory for the Ministry of 
Munitions, just as Cammell’s did that at Nottingham and 
Vickers the big factory at Lancaster. It was, in fact, to 
Lancaster that very many of the shell presses and lathes 
were dispatched from the Nottingham works when they 
were converted from a projectile to an ordnance factory. 
Davy Brothers, Limited, the firm that has just decided 
to erect another large works, constructed 642 presses of 
one kind and another, with a total power of 357,000 tons 
and an average power of 560 tons. Brown Bayley’s 
Steel Works, which has recently been reconstructed with 
@ greatly increased capital, made 162,000 stainless steel 
valves for aircraft engines, in addition to 16,000 in 3 per 
cent. nickel steel, and 10,250 aeroplane crank shafts, 
4000 being manufactured from a patent trefoil section of 
billet devised at the works. The firm also made 1,020,000 
rifle barrels, amongst other things. Edgar Allen and Co.’s 
war materia] contributions included over 1,000,000 steel 
helmets, 40,000 tons of steel castings, more than 2400 tons 
of high-speed steel for tools and above 3000 tons of aero- 
plane steel. 


The Outicox. 


In view of the official celebration of peace to- 
morrow I thought this short review of what has been 
accomplished by some of the leading firms in this district 
would be of sufficient interest to justify the space occupied. 
But, of course, the main point is the future. No industry 
can thrive on accomplished facts only. What matters is 
the preparation made for industrial expansion, and it 
may be said with truth that the Sheffield and district manu- 
facturers are in a better position than ever before to enter 
the world’s markets. They are being retarded, however, 
by circumstances over which they have very little control, 
and the latest, and perhaps the most ominous, cloud is 
the amazing advance of 6s. on coal. The first wave of 
natural indignation has given way to a feeling that the 
Government is taking this course in order to show the folly 
of the miners’ leaders pressing for nationalisation, though 
at the close of last week there was a tendency to hope that 
the promised opportunity to debate the whole question in 
the Commons would clear the horizon alittle. In any case 
the outlook, otherwise excellent, is marred by the foolish 
tactics of labour, which is simply preparing a rod for its 
own back. If labour would only call a truce and maintain 
it for two years it would give this country a decent chance 
in the keen world competition which we are evidently 
about to experience and at the end of that time capital and 
labour could compare notes and act accordingly. But 
———, the labour agitators—the bookmakers of the 
industrial course—will go on playing for their own selfish 





ends. Iron and steel prices remain about the same, but 
any change, with the new fuel prices, will be found under 
** Latest News.”’ 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade and Fuel Prices. 


Just at a moment when the iron and steel trade 
appeared to have reached stabilisation of prices under the 
altered conditions which ensued on the withdrawal of the 
subsidy, the whole question of prices and the costs of 
production in relation thereto has been thrown into the 
melting pot by the proposed advance of 6s. per ton in the 
price of coal. The whole of the Cleveland iron trade is 
now in a state of suspended animation, and no business 
is possible until the vital question of coal prices is finally 
settled. It is estimated that a 6s. advance in the selling 
price of coal would add about 15s. to the cost of producing 
a ton of Cleveland pig iron, and whilst the ironmasters 
are most reluctant to increase further the already high 
prices prevailing, the margin of profit is too narrow to 
permit of any other course, if the cost of fuel goes up. 
Everything depends upon the price of fuel, and as that 
will not be definitely determined until Monday next, 
business in the meantime is held up. Under existing cir- 
cumstances this is not a matter of serious concern, for 
makers are so well sold that they have no iron for prompt 
sale, all their current output being booked against existing 
contracts. As a matter of fact, there will be little more 
iron procurable until the end of August, and under such 
circumstances no great harm is done by the present hold-up. 
Still, in the interests of the trade, it is desirable that the 
uncertainty should be removed as early as possible, and 
the decision of the miners and the Government is awaited 
with the keenest interest by a trade which will be vitally 
affected thereby. No one now attempts to disguise the 
seriousness of American competition, and it is felt that 
any further rise in home prices will let in iron, both from 
America and also from Luxemburg. In the home demand 
there appears to be a falling off. The approach of the 
Glasgow Fair Week has led to a decline in the immediate 
requirements of Scottish consumers, and the holidays 
are also affecting the requirements of North Country 
foundries. Thus, more iron is available for export, and 
licences are being more freely issued, though the demand 
still exceeds the quantity available for shipment. .The 
prices governing the trade are as yet unchanged, but 
under the circumstances they are quite nominal, the 
quotations for the home trade being No. 1 164s. per ton, 
No. 3 Cleveland and No. 4 foundry 160s., and No. 4 forge 
158s., with 5s. premium in each case if the iron is required 
for export. 


Hematite Pig Iron. 


The stringency in the hematite pig iron trade 
is quite unrelieved. Makers are already so fully sold over 
the next three months that the amount of prompt iron 
obtainable is very small, though the stoppage of export 
has, of course, tended to ease the situation. With regard 
to prices, the situation is not quite so unsettled as in the 
case of Cleveland pig iron. As hematite went up 10s. a 
little over a fortnight ago, and since then a fall in freights, 
followed by lower quotations for foreign ore, have brought 
down cost of production, it may not be necessary further 
substantially to advance prices. As already stated, export 
business is very largely held up by the refusal of licences. 
There is a heavy foreign demand, but in view of home 
requirements, the authorities are granting permits very 
sparingly indeed. Quotations are nominal at 200s. per 
ton for mixed numbers and 202s. 6d. for No. 1 for home 
consumption, 205s. for mixed numbers and 207s. 6d. for 


No. 1 for export. 


Iron-making Materials. 


The foreign ore trade is now quite steady. 
Deliveries to the Cleveland district to date are about 
double those of last month, as a result of the larger volume 
of tonnage available, and there is still a fair number of 
boats at the disposal of the trade. But even at 27s. 6d., 
which appears to be the last freight paid from Bilbao, the 
freight charges are quite abnormal, and consumers of 
ore having satisfied their more pressing needs are now 
inclined to a policy of caution in the hope of a further 
fall. Once before a waiting policy has proved bad busi- 
ness, but as the longer Mediterranean freights are below 
those of Bilbao, there is still room for a reduction on 
present figures. On a 27s. 6d. freight basis, the cost of 
best Rubio ore is about 56s. 6d. per ton, ex ship Tees. 
New business in the coke trade is practically at a stand- 
still. The price of good average furnace qualities is quite 
nominal at 39s. at the ovens or about 4ls. 6d. per ton 
delivered at the works. 


Manufactured Iron and Steel. 


So far as manufactured iron and steel is con- 
cerned, further increased cost of production, consequent 
upon the probable advance in coal, will doubtless neces- 
sitate an advance in quotations, which are already at 
such a high level that not only are the Americans and 
others formidable competitors in foreign markets, but 
there is grave apprehension of their products coming to 
this country in no inconsiderable quantities. The Tees- 
side employers are still firm in their insistence that the 
engineers on strike must return to work as a preliminary 
to negotiation, but the effects of the strike are very grave. 
The strikers have secured the allegiance of the apprentices, 
so that for any repairs necessary at the works, only the 
officials and foremen are available. The difficulties are 
less serious at the blast-furnaces than at the steel plant, 
where any breakdown under present circumstances in- 
volves a protracted stoppage, and it is reported to be 
probable that one large steel works will close down in- 
definitely this week-end. Meanwhile, makers appear 
to be booking no new orders until the question of coal 
prices is settled, and quotations are quite nominal at the 
following figures :—Steel angles, £17 5s, steel joists, £17, 
delivered in 4-ton lots net cash; steel ship, bridge, and 





tank plates, £17 15s.; steel rounds and squares, under 
3in. down to jin., £19 15s.: over 3in., £17 17s. 6d.; steel 
flats, 5in. down to l}in., £19 19s., net cash delivered in 
4-ton lots; 5in. to 8in., £18 5s.; over 8in., £17 15s.; 
heavy steel railway rails, 60 lb. and upwards, £16 net on 
trucks; common iron bars, £20 10s.; marked bars, £23 ; 
gas strip iron, £21 15s.; steel hoops, £23 5s.; galvanised 
sheets, £27 to £27 10s.; black sheets, £22. In the export 
trade prices vary, but are generally somewhat above the 
minimum figures quoted for home sales. 


The Scrap Metal Trade. 


Though business on a large scale has not been 
much in evidence since the control was taken off, the 
scrap metal trade is now settling down and prices are 
more stable. For heavy wrought iron £8 5s. per ton on 
rail is now the accepted quotation, but this material is 
very scarce. Heavy steel scrap is being sold at £7 10s. 
to £7 12s. delivered at the works, and there is a brisk 
market for cast iron scrap at £7 10s. delivered. Turnings 
and cast iron borings are steady at £5 10s, delivered. 


The Coal Trade. 


The chief subject of discussion in Northern coal 
trade circles this week has, of course, been the announce- 
ment of the Government’s intention to advance prices of 
coal for home consumption by 6s. per ton. This heavy 
increase has naturally caused no little sensation, although 
the export trade is not affected. Still the fact has created 
a great deal of interest from the point of view of the handi 
cap it means to every form of industry. The matter is 
regarded as extremely grave. There is considerable dis- 
cussion among exporters and colliery people as to the 
probable effect of the 6s. increase in the minimum export 
figures, upon the export trade generally. It is felt, how- 
ever, that the new advanced schedule, if it should come 
into operation, need not necessarily affect the position 
to any great extent. The current market prices, both in 
the case of neutrals and Allies are already much in advance 
of what the new minimum prices will be. The only excep- 
tion seems to be in the case of Norway, which for a while 
enjoyed a preference over other neutrals, and bought at 
about 20s. per ton lower than, say, Sweden, so that if 
any contracts were fixed up during the preferential period 
on the basis of 70s. for bests and 45s. for steam smalls, 
these contracts will now be subject to the advance of 
6s. per ton. There is a feeling, however, that we are 
approaching a rise in the price for allied countries corre- 
sponding with those charged to neutral buyers. At 
present the difference in the price amounts to something 
like 20s. per ton, and while all shippers are inclined to give 
every possible benefit to the Allies, it is a question how 
long this patriotism or preference can last. There is a 
stiffening undertone in the market, with moderate quan- 
tities of steam coals for open sale, but buyers, to be able 
to take advantage of the position, must be able to stem 
spot boats. For all forward business the inquiry is active, 
but holders are not pressing and generally prefer to wait 
until the position becomes more defined. Forward quota- 
tions for Northumberland coals for export to neutrals 
are as follows :—Best Northumberland and Blyth steams, 
90s.; seconds, 80s.;\ best smalls, 70s.; bunkers, 60s. to 
70s.; households, 90s.; Tyne prime steams, 90s.; Tyne 
second steams, 80s.; special Tyne smalls, 70s.; ordinary 
smalls, 60s. There is an easier tone in the Durham section, 
due principally to the shortage of steamer tonnage caused 
by the diversion of a large number of steamers to the ore 
trade and to local industrial disputes. These disturbances 
have seriously affected a number of Durham collieries 
and will no doubt continue to affect the position unless 
there is a speedy material improvement in the tonnage 
position. An important point to remember, however, is 
that although the market is easier for prompt shipment in 
all except gas coals, the position will no doubt rapidly 
become congested when the above-mentioned factors 
cease to operate, particularly the tonnage delays. Prices 
for forward shipment are not in any way affected and the 
intensity of the demand from abroad is fully maintained. 
As to the gas coal position, the difficulty of securing 
adequate supplies for shipment are in no way diminished. 
Best qualities of Durham gas coals, on the open market, 
command 72s. 6d.; second qualities, 67s. 6d.; special 
Wear gas, 75s.; and coking unscreened, 67s. 6d. to 70s. 
For the bunker trade stocks are ample, but values remain 
unchanged, and for British boats 52s. 6d. to 55s. is asked, 
as against 65s. to 70s. for similar coals to neutral buyers. 
The coke trade position is strong. Recent bookings have 
cleared the market of all best descriptions, but there are 
still moderate amounts of ordinary qualities available. 
Best Beehive coke is 70s. to 80s. for neutrals and 65s. 
for Allies. Patent oven coke is 65s. to 70s. for neutrals 
and 60s. to 65s. for Allies. The strength of the gas coke 
business is fully maintained at 70s. for neutrals and 65s, 
for Allies. 








SOOTLAND. 
(From our own Correspondent.) 


Scottish Oil Trade. 


A REPORT has been current during the past week 
that arrangements are being made to form a large oil com- 
bination in Scotland which will have the refining resources 
of the Scottish oil companies at its disposal. Until now 
the production of burning and lubricating oils and sulphate 
of ammonia has formed the chief business at the Scottish 
oil works, and while it will be continued the new develop- 
ment may render it of secondary importance. It is said 
that several of the largest refineries wil! soon be devoted 
entirely to the refining of crude petroleum from this and 
other countries. 


Boring Operations in Scotland. 


The operations in connection with the boring for 
petroleum are proceeding steadily at West Calder, but 
those responsible are finding the rock strata harder to 
work than they expected. The bore has passed through 
shale and other minerals, but is now in whinstone, and 
since striking this rock progress has been much slower, 
It was expected to have reached a depth of about 1000ft, 
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by this time, but owing to the nature of the strata s depth | 
of only about 400ft. has been reached. Instead of the) 
diamond commonly used in this country when boring for 
shale or coal a percussive system has been adopted. 
Chisels weighing a ton each are let down with a striking 
force of 15 tons, and the fragments of broken rock are 
periodically hoisted to the surface. Good progress is 
being made at Dalkeith with the erection of the derrick 
preparatory to starting boring operations. ; 


Fair Holidays. 


The annual fair holidays in the Glasgow district 
commence this week, and a big effort is being made to get 
as much material out as possible. The usual extent of this 
stoppage is ten days, but there isa likelihood that only a 
partial restart will be made before the end of the month. 


Pig Iron. 


Scotch pig iron is still very difficult to obtain 
and the situation is not improved by the restricted output. 
There seems to be little chance of an improvement in this 
respect, and consumers will have to be content with small 
allowances. Export is confined to very small quantities. 
Prices are very firm with the tendency ever in an upward 
direction. It is quite expected that American and conti- 
nental material will be on offer at advantageous prices 
whenever freights are a little more rasonable. 


Finished Iron and Steel. 


It is difficult yet to see any change in the Scotch | 
steel and iron trades. A fair amount of good business is 
still passing for local consumers, and prices so far seem to 





be no barrier to trade. Any further rise in values would 
not be without a decided influence on business, however. 
Large quantities of material are still wanted by the Clyde | 
shipbuilding and engineering shops, and this demand is | 
likely to be maintained for some time. Boiler plates are | 
getting very scarce, but- even at the high price of £21) 
consumers have to take their places in the waiting list 

for delivery. Ship plates, too, are in steady request and 

mills seem to make little impression on orders, though | 
rolling day and night. Business in sheets is mostly on | 
home account. The same remark applies to malleable bar | 
iron, the output of which is comparatively small owing to! 
the change in the working conditions, and there is not | 
likely to be any of this material available for shipment | 
for some time to come. Tube strips and engineering and | 
agricultural sections are in heavy demand. It is rumoured | 
that continental bars are now finding their way into this | 
country at prices below the local product. Structural 


engineers are said to be negotiating for supplies of Canadian 
and American sections owing to the recent rise in home| 
material. The outlook in the export department cannot 
be characterised as encouraging. 

| 


} 
The prospect of a substantial rise in fuel has | 
caused considerable speculation and consternation in| 
industrial circles, and though the matter has been deferred 
in the meantime users have always the feeling of uncer- | 
tainty. 


Coal. 


A rise in prices as substantial as the one proposed | 
could not fail to have far-reaching results, and it is hoped | 
that if an increase is judged to be necessary a much more 
moderate one will be found sufficient. It is questionable | 
if industries can now afford to pay the slightest increase | 
with charges already so heavy, and it is to be hoped the 
matter will receive the consideration necessary before any 
definite step is taken. There has been little change in 
business so far. Local requirements are not now so heavy 
and more fuel is being left over for shipment. West of 
Scotland collieries are still doing a good turnover with the 
Irish market and better business with allied and neutral | 
countries, while East of Scotland districts have a good | 
quantity of business on hand with neutrals at high prices. 
The aggregate shipments from Scottish ports during the 
past week amounted to 185,702 tons, compared with 
211,986 in the preceding week and 180,029 tons in the 
same week last year. Ell coal, f.o.b. at Glasgow, 33s. 6d. 
to 35s.; splint, 35s. to 37s.; steam, 33s. 6d. to 34s. 6d.; 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; first-class | 
screened navigations, at Methil or Burntisland, 36s. to 
38s.; first-class steams, 35s.; third-class steams, 3ls,; 
best steams, at Leith, 33s. 6d.; secondary qualities. 
32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspontlent.) 


The 6s. on Coal. 


THE threatened rise of 6s. in the price of inland 
coal manifestly created a deeper stir in South Wales trade 
and industrial circles than any other event since the 
Armistice, not even excepting the organised strike which 
seemed so imminent in the spring. The prevailing feeling 
was one of consternation, there being a consensus of 
opinion that so immense an advance in value would prove 
to be a staggering blow to the entire fabric of iron, steel, 
and tin-plate ‘ndustries, which have been built up in this 
area on cheap, accessible coal supplies. The Government 
challenge, announced on Monday night, to postpone the 
operation of the higher price pending a promise from the 
Miners’ Federation to organise a campaign for larger out- 
puts has relieved the situation considerably, and there is 
a hopeful feeling that there may, after all, be no necessity 
to put on the extra 6s. 


| the dislocation,which at present is felt only in part. 





Troubled Period at the Ports. 


There are, unfortunately, abundant indications | 
that the last has not been seen of the troubled labour 
period at South Wales ports. Although the Cardiff | 
dockgate men and the South Wales dock pilots have | 
returned to work, there is this week a new storm centre, | 
the Cardiff dock tippers having come out on strike in | 
protest against the dismissal of a number of men. Already | 
shipping is considerably dislocated, and unless there is an 
early settlement the entire port will be held up. The | 


Cardiff Railway Company maintains that it alone is the 
competent judge of how many men it can employ, 
and that the rigid cutting down of the labour list, of which 
the tippers complain, is dictated solely by motives of 
efficiency and economy. 


New Issues Boom. 


There is no pause in the rush of new shipping 
issues at Cardiff, the number of companies floated during 
the last few weeks being without parallel in the annals of 
the Bristol Channel ; nor is there any promise of an early 
cessation of the remarkable sequence. Already more 
than one voice has been raised either in caution or in 
protest, both promising that “‘a day of reckoning must 
come.” But the new school of owners is undeterred, 
declaring that the world shortage of shipping tonnage, 
coupled with the immense demands which must inevitably 
be made upon our carrying resources by the rehabilitation 
and expansion of trade, guarantees a full measure of 
success for every new issue that has been placed on the 
market. 


Disgruntled Tin-plate Workers, 


The disgruntled tin-plate workers who are leading 
an agitation for repudiating the wages agreement effected 
by the Tin-plate Industrial Council have carried their 
mischievous policy a stage further, having made provision 
for an unofficial strike ballot of the whole of the men on 
the question of demanding a 50 per cent. rise in wage 
rates as against the 12} per cent. agreed to at the Industrial 
Council. The ballot papers are returnable by the end of 
this week. 


Six Million Tons Coal Output. 


Mr. D. R. Llewellyn, of Aberdare, has acquired 
from the Marquis of Bute an extens ve colliery undertaking 
and mineral area in the Aberdare Valley, comprising over 
4000 acres. By this deal Lord Bute ceases to be a South 
Wales colliery owner, though he remains one of the biggest 
owners of mineral areas in the coalfield. Mr. Llewellyn 
now occupies a commanding position in the coal world, 
as he owns or controls a total output of six million tons 
per annum, approximately one-seventh of the total out- 
put of the mines of South Wales and Monmouthshire. 
In order to link up his colliery undertakings with the 
firm’s depéts abroad, it is intended to establish at an 
early date a Llewellyn steamship line. 


Swansea Oil Development. 


The Swansea Harbour Trust has decided to let 
a further area of land to the National Refineries Company 
for the erection of four storage tanks of a capacity of 8000 
tons each, and meanwhile the erection of the refineries 
at Skewen is rapidly proceeding, and the company hopes 
to be in a position to commence the discharge of oil at the 
port of Swansea within six months. 


Current Business. 


Two disturbing factors have combined to hinder 
Cardiff coal business during the week, namely, the tippers’ 
strike and the uncertainty arising from the introduction 
of the miners’ seven-hour day. As a result of the strike, 
loading operations at the Bute docks have been suspended 
since Monday, and heavy stocks of coal] remain at the 
dock side after accumulation during the dock pilots’ strike 
a week earlier. Collieries are already closing through the 
failure of the transport arrangements to maintain an 
adequate supply of empty wagons, and unless the Rail- 
way Executive Committee succeeds in effecting an early 
settlement the whole coalfield will soon be involved in 
There 
has been a considerable arrival of steamers, and not a few 
boats have been waiting for quite a fortnight for loading 
opportunities. In anticipation of reduced output from 
the mines owing to the shorter working day, there is an 
upward tendency of prices, and the position has been 
further complicated by a notice that as the export licences 
for the quarter.ending September 30th are already in 
excess of the quantity of coal allocated for shipment to 
France, further licence application for that period will 
not be entertained. This disclosure is particularly dis- 
concerting to those exporters who had not obtained 
licences for orders in hand. It is also announced that 
export schedule prices as from July 16th are advanced 
6s. a ton. Present quotations range from 15s. to 20s. 
above the minimum rates, but in the main colliery sales- 
men are not eager to accept new orders pending develop- 
ments. 


Newport. 


Although the tippers’ strike has not extended to 
Newport, the uncertainty prevailing in the coal trade is 
reflected in business transactions relating to practically all 
the Monmouthshire qualities. There is an ample supply 
of shipping tonnage available, but shipments show a 
marked tendency to lag behind. 


Swansea. 
There is no material change in the anthracite 
market, which has been fairly well maintained. Bituminous 
descriptions are decidedly firm. 








Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE. 


Is it French Basic Iron ? 


THERE are rumours of offers of basic pig iron 
from a French firm, the material said to be originating in 
Alsace-Lorraine and export being offered by way of 
Antwerp. The rumour is not confirmed, but various cir- 
cumstances point to coming competition from the Con- 
tinent, in spite of the fact that France and Belgium must 
be large consumers of steel for some time to come. 





Advance in Chilled Rolls. 


The Staffordshire heavy iron founders have 
added £1 per ton to their quotations for grain and chilled 
rolls sold to South Wales for tin-plate sheet rolling and 
billet rolling uses. The advance is said to be not applicable 
to sales in this district, the price to the Principality having 
been proportionately somewhat lower than has been 
cha*ged to Midland buyers. 


SHEFFIELD. 


Iron, Steel, and Coal. 


No particular change had occurred in the iron 
market locally by Wednesday night, though there have 
been this week transactions in West Coast hematite pig 
iron, delivered Sheifield, at £10 2s. 6d., which is a few 
shillings below the general quotation. Very little East 
Coast hematite is now on offer, the market level being 
about £10, but the iron market throughout is irregular. 
Forge is easier because of the restricted output at the 
puddling furnaces in consequence of the shortness of 
staffs. Foundry is in very full demand, largely because 
of the number of furnaces retained on basic iron. The 
make of ordinary bar iron is so restricted that most con- 
sumers are compelled to buy “ best ” at £22 10s., and many 
have even to accept “‘ best best ” at £23 10s., both qualities 
being often used in place of ordinary, which is nominally 
quoted at £21 10s. for Crown bars (South Yorkshire). 
However, this position may be affected by the knowle.jge 
that contracts are actually being arranged here with 
Belgian and American makers for bar iron, the former at 
a figure equivalent to £17 10s. Antwerp and £19 15s. 
delivered Sheffield, the Américan delivered price being 
about the same. American pig iron is also coming to this 
country, though not to Sheffield. It is reported here to 
have been delivered on the Welsh Coast at the equivalent 
of £8 10s., and to compare very favourably with English 
basic quality. There is some rumour of German steel 
being offered, and it is also said that American coal is 
coming to this country at delivered rates considerably 
below our quotations. Relief is felt here at the postpone- 
ment of the 6s. increase in the price of coal, but there is 
renewed anxiety to increase stocks against eventualities, 
though with the fillip given lately to the export trade that 
is not easy. All prices are as last week. A strike arising 
out of a dispute regarding piece rates has involved all the 
Yorkshire pits, and the position is serious, though there is 
some prospect of a settlement by the week-end. In this 
case it is believed that, had the West Yorkshire colliers 
been in as conciliatory a mood as those in South Yorkshire, 
there would have been no strike. 


NORTH OF ENGLAND. 


Cleveland Miners on Strike. 


Trouble has arisen in the Cleveland ironstone 
district over the proposed new working hours arrange- 
ments, and some of the mines were idle on Wednesday. 
The men held meetings to consider the question, and, 
while at some of these they decided to continue at work 
under protest, at others they declared for a strike, and 
consequently refused to descend the mines on Wednesday 
morning. 


Big Shipyard Deal. 


It is announced that the controlling interest in 
the Stockton shipbuilding firm of Ropner and Sons, 
Limited, which was recently purchased by Mitchellson 
and Co., Limited, has been acquired by a Cardiff syndicate. 
Three-fourths of the ordinary share capital is held by the 
syndicate, which is stated to have a policy of extensive 
developments under consideration. 


WALES AND ADJOINING COUNTIES. 


The Tippers’ Strike. 


The tippers’ strike, which remains unsettled, 
has paralysed the port work at Cardiff, and there is a fear 
that the men may extend the strike to Penarth and Barry. 
Already a number of collieries employing a total of 5000 
men are idle for the lack of empty wagons, which rémain 
loaded at the dock side at Cardiff. 


Disturbed Coalfield. 


Further, the whole coalfield is in a very disturbed 
state through local difficulties arising out of the inaugura- 
tion of the statutory seven-hour day. On Wednesday 
10,000 men in the Monmouthshire Coal Valleys were 
rendered idle by a strike of colliery surfacemen, who are 
demanding an extension of the seven-hour day to them- 
selves, with extra payment for week-end work. Thres 
thousand men are also out in the Rhondda owing to a 
strike of stokers at the Naval Collieries, these men also 
demanding a seven-hour day, while in the Neath district 
trouble over a workmen’s train has caused a stoppage of 
3000 colliery workmen. 


Current Business. 
Business transactions are restricted to a meagre 
minimum, prices ranging up to 20s., and in some cases 
beyond 20s., over the scheduled rates. 








Tux report of the War Cabinet Committee on Women 
in Industry showed that in July, 1918, 65,887 females 
were employed on railways in the following occupations :— 
Booking clerks, 3612; telegraph, telephone operators, 
and other clerks, 20,995 ; ticket collectors, 1972; carriage 
cleaners, 4603; engine cleaners, 3065; porters and 
checkers, 9980; workshop labourers, 2547; other 
labourers, 580; cooks, waitresses, and attendants, 3641 ; 
signal and points-women, gate-keepers, guards, and con- 
ductors, 1292; munitions machinists and mechanics, 
1082; painters and cleaners, including charwomen, 1177. 








Jury 18, 1919 


THE ENGINEER 








French Engineering Trades. 
(By our own Correspondent.) 


The Economic Position. 


DespIteE the urgent appeals that have been made 
to save the situation by speeding up production and 
exporting as much as possible, nothing has been done to 
react against the influences which tend to lessen produc- 
tion, increase manufacturing costs, and generally to place 
firms in the position of being unable to do anything for 
foreign markets. Among the causes contributing to this 
state of things was the control of labour by the Govern- 
ment, which during and since the war has done every- 
thing to make the men a highly paid and privileged class. 
The only result so far of the higher wages and shorter 
hours is a general slackness which does not augur well for 
the future. On the top of a diminished production and 
considerably increased manufacturing costs the Govern- 
ment is proposing to put a further tax of 15 per cent. 
upon all the profits of those engaged on war work since 
August, 1914. This last straw has broken the patience 
of manufacturers. M. Bienaimé, president of the Syn- 
dicat des Industriels Francais, has written to the Minister 
of Reconstitution pointing out the seriousness of the 
situation, and stating that, with the crushing charges 
imposed upon the engineering trades, it has become quite 
impossible to work under conditions to enable them to do 
business with foreign markets. He declares that unless 
the Government does something to relieve industry of the 
present unsupportable burdens, check the incessant 
demands for higher wages, and find a remedy for the 
extraordinarily inflated prices of everything, the majority 
of the works will have to be closed. Relief can only be 
effected by allowing, free imports and thereby cheapening 
commodities, and, when labour becomes abundant with 
the demobilisation, wages will adjust themselves as a 
matter of course. The State sets an example by doubling 
and trebling the prices of everything under its direct 
control, and now that the Government is understood to 
have taken the problem in hand it should logically begin 
by reducing the inflated prices of monopolies. The prices 
of raw and semi-manufactured materials have, in a general 
way, fallen little below those ruling during the war. 


Coal. 


The most serious aspect of the situation is the 
shortage of coal, due mainly to the limited consignments 
from England, which can hardly be expected to increase 
to any considerable extent, and more especially to the 
strikes at the collieries. A little while ago it was under- 
stood that the men were returning to work after getting 
an eight hours’ day under conditions which represented 
scarcely more than six hours’ work, and securing @ mini- 
mum wage underground of 3.75f. an hour, together with 
a participation in the profits accruing to the State ; but 
they still held out for a minimum daily wage, and, having 
now agreed to submit the case to Government arbitration, 
work at the collieries has been resumed. The only con- 
solation is the arrival of coal from the Saar district, but 
the quantity is far from sufficient to make up for the huge 
deficit of imported ‘and native fuel. It is feared that 
unless Germany supplies the quantity of coal she is re- 
quired to deliver under the terms of the Treaty, there will 
be a serious shortage in the coming winter. Coal prices 
in Paris are regulated by the Municipal Council, which has 
fixed 160f. per ton for domestic coal and 200f. for anthra- 
cite, with 155f. for inferior sorts. Supplies are very 
restricted, and outside Paris there is no coal procurable 
at any price. 


Seine Steamers, 


The Paris Municipal Council has decided to offer 
the concession to run the steamboats on the river Seine 
to English or American firms if it be found impossible to 
get French companies to accept it. For many years 
past the Compagnie des Bateaux Parisiens has failed to 
make the service a financial success, and during the war 
the boats were employed chiefly on traffic between Paris 
and Rouen, though the cost was far too high to justify 
this experiment except in cases of emergency. Now that 
the Municipal Council is anxious to see the boats in service 
again, and thus retain one of the attractive features of 
the Seine, besides offering a cheap and popular means of 
transport in fine weather, the company refuses to start 
them unless the Council grants an indemnity for the 
increased cost of fuel.. The real cause of the trouble lies 
in the competition of the tramways and the Metropolitan, 
and the fares have to be kept so low that it is only by good 
and economical management that there is any chance of 
the service being made a financial success. Having 
failed to come to terms with the Compagnie des Bateaux 
Parisiens, the Council proposes to secure a transference 
of the concession to the Department of the Seine, when it 
will try to negotiate with the French river navigation 
companies, and, if unsuccessful, the concession will be 
offered to English or American firms. 


Machinery Prices. 


An interesting comparison of machinery prices 
before and since the war is provided by the trade returns 
for the first four months of the year. The quantity of 
machinery imported during that riod was 591,122 
quintals—a quintal equals 1.98 cwt.—and the value was 
225,615,000f. Taking the first four months of 1914, the 
total weight of machinery imported was 853,093 quintals 
and the value 123,459,000f., so that the price of machinery 
declared at the French Customs this year was more than 
two and a-half times the’ price in the early part of 1914. 








Ir was suggested recently by Lord H. Cavendish- 
Bentinck that the delay in the transport of goods was due 
to the unwillingness of the companies to provide adequate 
staff, and that the remedy for it was to have the work- 
men and the commercial community represented on the 
Railway Executive Committee. Mr. Bridgeman, reply- 
ing for the Board of Trade, did not agree. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 











INTERNAL COMBUSTION ENGINES. 


127,616. April 30th, 1917.—Execrric Icnrrion APPARATUS 
For INTERNAL ComBUSTION ENoines, C. A. Atherton, 
“ Belton,”’ West-road, Bowden. 

The chief drawback to the use of a battery for electric ignition 
apparatus is that at high speeds the circuit through the low- 
tension winding of the induction coil is closed for such a short 
time owing to the speed of rotation of the shaft that the magnetic 
flux in the core of the coil does not have time to build up, conse- 
quently the strength of the spark is much reduced at very high 
speeds. Where a magneto or dynamo is used the voltage 
impressed on the primary winding is greater at high speeds and 
this tends to compensate for the shorter time during which the 
interrupter contacts make connection, and thus the strength of 
the spark is maintained more nearly constant. On the other 
hand, the use of a battery permits a good spark to be obtained 
at a speed much below that at which a suitable spark can be 
obtained when the magneto or dynamo generator is employed. 
By means of the present invention an apparatus is produced 
which operates substantially as a battery ignition device at 
starting and as a magneto ignition device at higher speeds, and 
possesses the good points of both these devices while avoiding 
the drawbacks of either. The dynamo has a rotor which is 

rovided with a winding A, one end of which is connected to 
earth and the other end of which is connected to a suitable slip 
ring B. A brush adapted to make a connection with the slip 
ring is connected to one contact of a two-way switch C by 
means of which it can be joined to one pole of a battery D, the 
other pole of which is earthed. The stator of the dynamo has 
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wound thereon both the secondary winding E and the primary 
winding F, which together form an induction coil, these two 
windings being provided with a common terminal connected to 
earth. The free end of the secondary winding is connected to 
the distributor G and the free end of the primary winding F is 
connected to one contact of the interrupter H, the other contact 
of which is connected to the second contact of the two-way switch 
C, by means of which it may be connected to earth. The con- 
tacts of the interrupter H may be shunted by a suitable con- 
denser. In operation, at starting the two-way switch C is moved 
to the right so that the primary winding F of the induction coil 
is connected in series with the battery and the engine having 
been caused to rotate in the usual manner the interrupter H 
breaks the primary circuit F of the induction coil in the ordinary 
way. As the speed of the engine increases the strength of the 
spark produced in the secondary circuit of the induction coil is 
decreased. The two-way switch C is then moved to the left, 
in which position the winding A on the rotor of the dynamo is 
connected in series with the battery through the slip ring B 
and the primary winding F is connected through the interrupter 
H and the two-way switch C to earth. The rotor of the dynamo 
excited by the current from the battery D induces an alternating 
current in the primary winding F of the induction coil, and this 
alternating current being broken by the interrupter H at the 
proper times in the usual way causes a spark to occur in the 
secondary circuit. Advancement arid retardation of the spark 
may be obtained in the usual manner.—June 12th, 1919. 


127,757. July 13th, 1918.—Artr-cootep Pistons, Douglas 
Motors, Limited, 8. L. Bailey, and W. W. Douglas, Hanham- 
road, Kingswood, Bristol. 

The piston of a petrol engine can be, according to this inven- 
tion, cooled by means of a draught of air circulating through a 
space provided in the piston for the purpose. The draught is 
provided by means of fan blades A on the engine fly-wheel. On 
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either side of the hollow piston there are ports E and F, which 
register with corresponding ports in the cylinder walls at the end 
of the piston stroke. A draught of air is thus forced through the 
hollow space in the piston during such time as all the ports are 
in line, entering by the port E and being discharged at F.— 
June 12th, 1919, 





TELEGRAPHS AND TELEPHONES. 


127,651. May 12th, 1917.—T'nerMionic Devices FoR MaGniri- 
cation Purposes, Marconi’s Wireless Telegraph Company, 
Limited, and G. M. Wright, both of Marconi House, Strand, 
London, W.C. 2. . 

The object of this invention is so to arrange a succession of 
thermionic relays that the strength of atmospheric disturbances 
is reduced while at the same time any desired magnification can 
be obtained with great simplicity of circuits. The figure shows 
a thermionic device arranged in this manner, F being the filament, 
A the anode, and G the grid, which is interposed between them, 
while connected to the anode is a high resistance R. H is a 
high-voltage battery having its negative terminal connected to 
the filament battery B and its positive terminal connected to 
the resistance R. For the purpose of maintaining the correct 
potential between the grid and the filament the oscillatory circuit 
LC on the left of the figure is connected to the grid and the 
potentiometer P. When the relay is working a current flows 
round the anode circuit A R H F and there will be a certain drop 
of potential along the resistance R and a certain drop from 
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anode to filament of the relay, making it possible to find’a point 
Mon the battery H such that there will be no potential difference 
between M and the point N, or it.is possible by selection of M 
to make this potential difference any required value within 
limits. Now, varying the potential of the grid G with reference 
to the filament F the current in the anode circuit A R H F will 
vary accordingly, which is equivalent to a variation of internal 
resistance, and this varying current will cause corresponding 
variations in the potential difference between M and N. This 
latter variation can be applied to the grid and filament of a 
second relay similarly connected and the series may be continued 
as far as desired. The figure shows a succession of two relays 
in which the magnified variations of potential applied to the 
grid of the second relay cause a magnified oscillatory current 
to flow in the circuit LC, shown on the right of the figure. 
While at the same time magnifying weak signals the arrange- 
ment also has the property of reducing the strength of atmospheric 
disturbances. Such a succession of relays may be adapted with 
suitable modifications for strengthening signals received by 
ordinary line or cable telegraphy as well as by wireless tele- 
graphy.—June 12th, 1919. 


127,758. July 15th, 1918.—TeLerpnone Recetvers, H. E. 
Parry, 1, St. George’s-road, West Hampstead, London, 
N.W. 6. 


The receiver described in this specification is shown in the 
figure. A is an annular magnetic casing having a conical 
central part B which is perforated at C, the central part 
forming the pole piece. D carries the magnetising coil, one 
end of the coil being led through a hole E. The case D with the 
winding is pressed into the casing A under sufficient pressure 
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to cause it to be held in place without further attachment. 
When the case D is in place the wire which extends through the 
hole E makes contact with the casing A. A hole is made in the 
casing, in which is a socket F of insulating material to the outer 
part of which is attached aring G. The other end of the winding 
is passed through this socket F and is secured to the ring G of 
insulating material. A diaphragm His secured to the casing A 
by a non-magnetic metal cover K, the cover making such a fit 
with the casing A that the diaphragm H is secured without fur - 
ther attachment.—June 12th, 1919, 


TRANSMISSION OF POWER. 


127,676. May 23rd, 1917. — HypRavric ‘TRANSMISSION 
Apparatus, Sir W. G. Armstrong, Whitworth and Co. and 

A. Allan, Elswick Works, Newcastle-on-Tyne. ; 
The object of this invention is to permit the use of hydraulic 
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transmission in such functions as the operation of the valves 


an internal combustion engine, the difficulty to be overcome | slightly inturned to the surface of the plate. 
arising from the fact that leakage and other causes may 
break the continuity of the transmitting column and thus pre- 
The desired 
effect is produced by miking an opening in the driving cylinder 


vent the proper working of the operated part. 


near the end of the stroke of the ram, which puts the cylinder 


cushion. 
cam shaft B, while C is the working cylinder. 
and EE are the connecting ports. 
maintains the pressure in the reservoir is shown at F. 


N? 127,676 




















and cylinder for operating the engine valve are shown at G, 
and a by-pass for short-circuiting the transmission and thus 
stopping the motion of the valve is marked H. During the 
first part of the inward stroke of the transmitting piston, for a 
length equal to the depth of the ports E, the ports allow the 
passage of liquid between the transmitting cylinder and the 
tank. This part of the stroke is therefore lost as far as effective 
transmission of pressure to the receiving piston is concerned, 
but as soon as the transmitting piston overruns the ports there 
is a complete column of liquid between the transmitting and 
receiving pistons and the rest of the stroke is communicated 
Moreover, whenever the ports 
in the transmitting cylinder are open to the compensating tank 
any changes of volume of the transmitting column due to tem- 
perature, pressure, leakage, or other working conditions, are 


properly to the receiving piston. 


automatically compensated for.—June 12th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


127,751. 
Calvert, 24, Montrose-road, Sheffield. 


Machining tools, of which the cutting edge is formed by a | collars in the usual manner. 


comparatively small part of high-speed steel supported by a@ | frame operating handle pivoted to a bracket attached to the 
substantial shank of less expensive metal, are subject to deteriora- 








oe hee es oS 
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tion on account of the heat generated at the tool point in cutting, 
being conducted along the high-speed steel part. The inventor 
therefore cuts grooves, as shown in the illustration, almost or 
right through the high-speed steel, with the object of checking 
the flow of the heat and localising its effect.—June 12th, 1919. 





BUILDING. 


127,735. June 13th, 1918.—-TunNeL Lintnes AND MINE 
Tusrine, J. H. Humphryes, Braithwaite arid Co., 117, 
Victoria-street, London, 8.W. 1. 

This invention relates to the manufacture of pressed steel 
plates for the linings of tunnels and similar purposes. ‘The plate 


N° 127,735 






is convex longitudinally on the outer side, so that in side view 
it is of arcuate form. It is surrounded by integral side flanges 
B and end flanges C, all directed toward the concave face of the 
plate and all pressed up from the — by @ pressing or stamping 


‘operation. The side flanges B of the plate are perpendicular to 


In the diagram A is the ram, worked by means of a | be suitably heated. To give strength to the central portion 

D is the reservoir | the plates they are pressed with the parallel longitudinal stiffenin 
The spring piston which | ribs or corrugations D extending as shown for the greater portio 
The ram 


June 25th, 1918.—HicuH-sprEp Steet Toots, 8. 


of | but the end flanges C need to be radial to the axis and are thus | mounted within the device in such a position as to cut off from 


flanges to be pressed the inventor employs moving or foldin 


Thin plates may be pressed cold and thick plates wi 


and side.—June 12th, 1919. 


: ORDNANCE AND ARMOUR. 
127,612. April 28th, 1917.—Lock MecHanism For Guns, Si 
A. T. 


Broadway, Westminster. 


axial vent bolt. 


slide in its correct position on the axial vent bolt. 
rear elevation, the lock frame being adapted to move in a vertica 
path and being shown in the closed position. Fig. 2 is a sectior 
on the line 2 2 of Fig. 1. 


N° 127,612 
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slide is connected by a continuous screw thread or by interrupted 
D is the lock frame, E is a lock 


lock frame and F is a hook-shaped projection on the handle E 
for engaging in a recess in the box slide to hold the lock frame in 
the closed position. G is the firing hammer pivoted to the lock 
frame so as to move in a plane transverse to the path of travel 
of the lock frame, and H is a projection on the hammer G, with 
which an extension of the handle E engages to retract the hammer 
when the handle is rocked about its pivot to disengage the pro- 
jection from its recess, prior to moving the lock frame upwards 
to the open position. e lock frame D is formed with longi- 
tudinal grooves D? D? adapted to engage with fins B*? B* on the 
box slide B and also with fins C* C* on the axial vent bolt, the 
latter fins forming continuations of the fins B* B*. In this 
manner the lock frame serves, as already mentioned, to retain the 
box slide in its correct position on the axial vent bolt.—June 12th, 
1919, 


MISCELLANEOUS. 

127,724. June Gth, 1918.—Vacuum Etecrric DiscHarce 
Devices, H. Watson Edmundson, W. T. Munro, 25, Elsee- 
road, Rugby, Warwickshire, and the British Thomson- 
Houston Company, Limited, 83, Cannon-street, London, 
E.C 


‘The object of this invention is to provide valves and rectifiers 
with an improved discharge device in which the destructive 


N°127,724 
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To enable such 


tools adapted to be forced inwardly by hydraulic or other pres- 
sure, and inside the plate during this operation it is necessary | anode so that the vacuous space between it and the latter serves 
to employ a divided inner tool with a removable or wedge | to prevent it from becoming heated to any considerable extent. 
in | member for expanding the parts towards the ends to support 
communication with a reservoir containing water under pressure. | the flanges during the operation and take part in the squeezin 
The pressure on this water is maintained by a spring or air | action. 


A. T. Dawson and Sir G. T. Buckham, Vickers Limited, 


This invention relates to ordnance lock mechanism of the 
kind having a sliding lock frame movable transversely to the 
axis of the gun in a box slide attached to the rear end of the 
The slides on which the lock frame moves are 
formed partly on the box slide and partly on the axial vent bolt 
so that the lock frame, when assembled, serves to retain the box 
Fig. lisa 


Fig. 3 is a section on the line 3 3 of 
Figs. 2 and 4, and Fig. 4 is a section on the line 4 4 of Fig. 1. 
B is the box slide and C is the axial vent bolt, to which the box 


the seal the heat radiated from the anode during operation of the 
g | device. This shield may be of different shape according to the 
construction of the discharge device, and is separated from the 


In applying the invention to a form of valve in which the 
g rete is located within a cylindrical anode, the whole being 
1! | mounted on a glass stem within an evacuated bulb, the stem 
of | carrying the leading-in wires for the device, the shield is in the 
x | form of a cylinder of thin sheet metal almost completely, or com- 
n | pletely, surrounding the anode so as to prevent the stem through 


of the length of the plate, but leaving a plain zone at each end | which the leading-in wires pass from being heated by direct 


radiation from the surface of the anode, thus preventing the heat 
radiated from the anode from acting on the seal. The action 
of heat on the glass produces electrolysis with the evolution of 
gas from the glass iteelf or causes cracks to form down the leading - 
in wires allowing the surrounding gases to penetrate into the 
interior of the device, so destroying the vacuum or causing elec- 
trical leaks to take place across the seal. A represents the glass 
stem, into which the supporting wires and the conductors 
through which current is supplied to the various parts are sealed. 
The filament B is adapted to operate as a hot cathode and C is 
the anode which receives the bombardment of electrons given 
off by the cathode. Surrounding [this anode is placed a shield 
D which is supported by a stout wire E sealed into the stem A. 
The shield may alternatively be formed by doubling a sheet of 
thin metal and bending it into the form of a cylinder, the two 

portions of the plate being spaced apart so that they form sub- 
! | stantially two concentric cylinders concentric with the anode C, 
which in this case is shown as a cylinder. The shield D may be 
secured to the supporting wire E in any convenient manner ; 
for example, a tongue F may be stamped from the sheet in 
proximity to the bend and bent upwards. This tongue may be 
soldered or cemented to the end of the supporting wire in any 
well-known suitable manner. The shield also prevents con- 
ductive material due to the disintegration of the anode from being 
deposited on the stem and seals where it is usually largely depo- 
sited and where it may act as a conductive bridge between the 
leading-in wires and impairs the efficiency of the device.—June 
Gth, 1919. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tonkin, Cotitrns anv Co., Limited, inform us that their 
oftices have been removed from 20, Southill-park, Hampstead, 
N.W., to 116, Victoria-street, Westminster, London, 8.W; 
Telephone, Victoria No. 8475. 


Wonuam, Bates anp Goons, Inc., of New York, ask us to 
state that they have opened a branch in Montreal at 305. 
Dominion Express-building, in charge of Mr. A. G. Nutter, who 
was formerly with Mussens, Limited. 


Tur death is announced of Mr. Chr. Engelhart, who was for 
many years connected with the firm of F. L. Smidth and Co., of 
Copenhagen, and who was well known among manufacturers 
of Portland cement throughout the English-speaking world. 


Tue firm of J. Lord, Limited, of Stockport, has been recon - 
structed, and its name in future will be J. Lord (Manchester), 
Limited, with its head office at Lord’s Chambers, Corporation - 
street, Manchester. Telegrams, ‘‘ Furnaces, Manchester.”’ 
Telephone, Central 2157. 


WE are asked to state that a French branch of the British 
company, Barimar, Limited, is now being formed, and that 
similar organisations are also being established in India, 
Australia, New Zealand, South Africa, British East Africa, 
Italy, Scotland, Ireland, Belgium, and Sweden. 


Masor A. L. Youne, late of the War-oflice and Directorate 
of Auxiliary Vessels, Admiralty, since being invalided out of the 
Army, has taken over the business of Brunton’s, Limited, Sud- 
bury, Suffolk, general engineers, brass and ironfounders, and 
specialists in propellers and motor boat fittings. 


Mr. Ernest Wi1son, until recently London representative 
for Sir W. G. Armstrong, Whitworth and Co., Limited, Man- 
chester, asks us to state that, having severed his connection 
with that firm, he has accepted the position of director and 
London ger of Picketts, Limited, of Hove, and that he is 
opening a London office at 8, Broad-court Chambers, Bow-street, 
W.C. 2. Telegrams, ‘ Picketts, Expresseth, Rand, London.”’ 
Telephone, Gerrard 6281. 


Ow1nc to the death of Sir Boverton Redwood, Bart., Mr. 
Arthur W. Eastlake and Mr. William Sutton, who have been 
associated with him for the past twenty-eight and twenty-three 
years respectively in inspecting and reporting on petroleum 
properties in all parts of the world, have arranged to enter into 
partnership for continuing inspection and advice on all matters 
in connection with the petroleum industry in a simila~ manner 
to that undertaken by Sir Boverton. Mr. Robert Redwood 
has consented to co-operate with them. They will also be 
assisted by Mr. W. H. Dalton in geological matters, and by 
others previously associated with the late Sir Boverton Redwocd. 











LAUNCHES AND TRIAL TRIPS. 


H.M.5. WutrsHep, ocean-going torpedo-bdat destroyer , 
built by Swan, Hunter and Wigham Richardson, Limited ; 
to the order of Captain-Superintendent of. Torpedo-boat 
Destroyers ; engines, twin set of Brown-Curtis geared turbines ; 
constructed by Wallsend Slipway and Engineering Company, 
Limited ; trial trips, recently. 

Apmirat. Hastines, “* C”’ standard ship ; built by Wm. Gray 
and Co, (1918), Limited ; to the order of Shipping Controller, 
transferred to Byron Steamship Company, Limited; dimen- 
sions, length 331ft., to carry over 5500 tons deadweight, engines 


triple-expansion, 25in., 4lin., 68in. by 45in. stroke, pressure 


1891b.; ‘constructed by builders; maiden voyage, Friday, 


July llth. 


VILLE DE NANTES, passenger and cargo steamer; built by 


North of Ireland Shipbuilding Company, Limited ; to the order 
of Compagn 

length 370ft., breadth 51ft. 3in., depth to shelter deck 38ft. 2in.; 
enginé®, triple-e: 
Co., Limited ; 
telegraphy ; launch, Friday, July 11th. 


ie Havraise Peninsulaire of Havre; dimensions, 


nsion ; constructed by John G. Kincaid and 
tted with complete installation of wireless 


Sersistan, ‘‘ C” standard ship; built by Sir Raylton Dixon 


























effects on the seal resulting from the heat produced in the anode 





¢ axis of the finished structure, about which the plate is curved, 





by the bombardment of the electrons from the cathode are 
e A shield preferably of metal is 


ted as far as possible. 








and Co., Limited ; to the order of Shipping Controller, acquired 
by Frank C. Strick and Co., Limited; dimensions, length 
331ft., breadth 46ft. 6in., depth moulded 265ft. 6in.; engines 
triple-expansion, 25in., 4lin. and 68in. diameter by 45in. stroke, 
pressure 180 1b,, fitted Howden’s forced draught ; constructed 
by Richardsons, Westgarth and Co., Limited ; launch, Tuesday, 
July 15th. 








It is announced that the National Council of the Commercal 
Motor Users’ Association (Inc.) has now received notification from 
the Coal Controller that permits may be obtained by owners of 
steam wagons and tractors for the amount of Welsh steam coal 





= on making application in writing to Mr. Finlay 
Gibson, Secretary of the South Wales Coal and Coke Supply 
Committee, Cardiff. 
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PUBLIC NOTICES. 


. ABR 


BY DIRECTION OF aps. perosaL BOARD, 
MINISTRY OF MUNITIO. 
NOTF.—For detailed list of all amie Govern- 
Oproperty for Sale, apply at the nearest bookstall 
méto the Director of Publicity, Ministry of Munitions, 
Whitehall- place, 8.W. 1, for *‘ SURPLUS,”’ price 3d. 


Sale by Public Tender : 


fo 
BRICK AND PIPE-MAKING 
MACHINERY, 


pllows'—ONE PLASTER BRICK-MAKING 
MACHINE. 22in. dia., in pug barrel, capable of ae 
gocing 12,000 bricks per day of 10 hours ; fitted w 
palt of horizontal crusbing rollers, 20in. rag or 
gin. wide on face; driven by strong spur gearing 
yi) F. and L, pulleys and friction clutch, as a pre- 
yauative against damage, should machines become 
ged; complete with one plain brick die for 
gary bricks and improved cutting table 
HAND-POWER PIPE-MAKING MACHINE, barrel 
gin. long by 10in. dia., to suit plunger operated by 
wk and pinion, 4in. face, and double purchase spur 
yaring, 3in. face and hand wheels; table 23in. dia.; 
Faplete with two socketing dies and — for 
atting spigots and pipes to the length requir 
Above lying at Accrington. 


LOCOMOTIVES, NARROW GAUGE, 
by iy potinn. Wardle and Co. W G. Bagnal! 





(two), 


type, saddle and side tank; gauge 
- 6in., working pressures 120 to 140 1b. per sq. 
bo wheelbases 3ft. 6in. and 3ft. 3in.; all these are 


jp running order; a number of spares are available. 
HYDRAULIC GANTRY CRANES (T WO) 


Makers, Tannett, Walker and Co., Leeds; capacity 
6 tons, working pressure 7501b. per square inch, 
ndius approximate 30ft., lift 18ft., height overali 
at., gauge rails 131t. din., wheelbase 13ft. 3in.; 
ample room in gantry to take standard gauge wagons. 
Above lying at Royal Ordnance Factory, Woolwich. 
Tenders must’ be submitted not later than 10 a.m., 
Joly 31st. 
a particulars, Tender forms and permits to 
can be obtained on application to the CON. 
TROLLER, Plant and Machinery Section, Charing 
Goss Embankment Building, London, W.C. 4406 





“BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS 

NOTE.—For detailed list of ali Surplus Govern- 

ment Property for sale, apply at the nearest bookstall 

or to the Director of Publicity, Ministry of Munitions, 

Whitehall-place, 8.W. 1, for *‘ SURPLUS,” price 3d. 


MISCELLANEOUS PLANT 
For Sale’ by Tender, 


Consisting of the following :— 
Orange-chipping and Marmalade-making Machines ; 
Potato and Milling Machines ; Water Tanks ; Dipping 
Tanks ; Oil and Petrol Tanks ; — ~ a an elec. 
trical driven up to 75,000 cu. ft. minu Screw 
Jacks up to 16 tons ; Grinding Roller Mills ah parts ; 
Electric Cranes, as follows, Overhead 2-ton girders, 
#2ft. 8in., ditto, 5-tons; friction hoist, drum 15in. 
by 44in.; Oil Separators; Thermometers and Pyro- 
Smiths’ Tools and requisites, consisting of 
brazing hearths, fire extinguishers ; 
ire Hose Car, Pumps, &c.; Stoves, 
flexible tubing; Drying Stoves, 
Enamelling Stoves; Mutffles, gas heated ; 
for Annealing, gas and electric beated ; 
and closed types, galvanised, suitable for H.W; 
Photo Printing Machines; Drying Kilns; Sand- 
blast Apparatus; Spraying Machines. 
Dust-exhausting ; and Varnish 
Sprayers; Gas M y Pumps, and 
other engineering accessories, including piping, &c. 
State items for which particulars are ae. 
Particulars of above, together with Tender forms, 
tan be obtained on application to the CONTROLLER 
D.B.1.e., Charing Cross Embankment Buildings, 
london, W.C, 2. 4377 


BY DIRECTION OF THE DISPOSAL BOARD, 

F MINISTRY OF MUNITIONS. 

NOTE.—For detailed list of all Surplus Govern- 
ment Property for Sale apply at the nearest Bookstall, 
or to the Director, of ey Ministry, ot Munitions, 
Whitehal!l-place, ©.W., for ‘‘ SURPLUS,”’ price 3d. 


SQUIRREL-CAGE MOTORS 
Sale by Public Tender, 


or 
F AT NATIONAL AEROPLANE FACTORY, 
AINTREE. 


23 460 volt, 3 phase, 50 cycle SQUIRREL CAGE 
MOTORS, by Westinghouse, complete with rails, 
Pulleys, and starters, as under 

FOUR 3 H.P., at 960 and 1440 F.p.m. 

X 5 H.P., at 969 and 1440 r. p.m. 
FIVE 10 'H.P. -» at 960 and 1440 r.p.m, 

ONE 12 H.P., at 1440 r.p.m. 

ONE 15 H.P., at 960 r.p.m. 

ONE 18 H.P., at 1440 r.p.in. 

ONE 20 H.P., at 1440 r.p.m. 

TWO 25 H.P., at 720 r.p.m. 

TWO 30 H.P., at 720 r.p.m. 
Tenders for above, either as a whole or in part, to be 
lodged not later than 10 a.m. on 6th August, 1919. 
For Tender forms and permits to view apply to 
CONTROLLER, D. rs _— Charing Cross Embank- 
ment Buildings, W.C. ' W.c. 4524 


BY a OF THE DIBEORAL BOARD, 








ISTRY OF MUNITIO 
NOTE —For detailed list of all Surplus Government 
Property for Sale apply at the rest Bookstall, 


*r to the Director of Publicity, Ministry, of Munitions, 
Whitehall-place, 8.W., for ‘‘ SURPLUS,”’ price 3d. 


MACHINERY, SHAFTING, 
&e. 
‘or Sale by Public Tender, 


- ACHINERY, © gtumae. &e., at the 
National Tin Package Repair Factory, Mackean-street, 
Paisley, consisting of — 

Screw Presses, Bending Machine for heavy work ; 
Rotary Gas Compressor, 200 cu. ft. per hour at 3 Ib.: 
Bilas Toggle Drawing Press, about 9000 lb. weizht ; 
Grooving Press, suitable for drums and cylinder work ; 
Power Press, 3in. stroke, by Taylor and Challen : 
Foot power Guillotine, to cut up to 21 gauze; Bench 
Grinding Hi 5 Svesing were 36in. gap ; Power 
Shearing Machine, uge; Power Punching 
Presses 3 Sensitive Driiling ‘Machine ; ; Small palderins 
Stoves; Dynamo, ¢.4 I.P., shunt wound, volts, 
ventilated type with 8, regulator ,’ Flectric Cable and 
Conduits ; Shafting, Pulleys, Brackets, &¢c.; No, 3 
Wells Oil Fil ilter ; Counter Weighing Machine, 2 Ib. 

Above to be sold-in large or small lo 

Tenders must be submitted by 19 a.m., August 14th. 


Tender forms and permits to-view can h 
Binnt*Somgbudticn Chast Choe eben 
Buildings, W.0.2, ; 





PUBLIC NOTICES 
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‘PUBLIC NOTICES 





o. BBB» 


BY DiIneaeTIOs OF THE eros AL. BOARD, 
INISTRY OF MUNITIO 
NOTE. B .. detailed list of all ~ one Govern- 
ment Property for Sale apply at the nearest Bookstall, 
or to the Director of Publicity, Ministry of Munitions, 
Whitehall-place, 8.W., for **‘ SURPLUS,” price 3d. 


Sale by Public Tender ot 


MACHINES AND PLANT, 


LYING AT ROTAL AIRCRAFT ane ISHMENT, 
OUTH FARNBORO 
THREE No. 


“53 Cleveland National” ae AUTO’'S. 
4-spindle. 
ONE No. 52 Ditto, Ditto, Ditto. 
TWO No, 55 Ditto, Ditto, Ditto. 


ONE No, 56 Ditto, Ditto. Ditto. 
ONE Cleveland National Acme AUTO., single spindle, 


by 4in. 
ONE Ditto, Ditto, Ditto. 
ONE omy aga B'ham, AUTO. 


2 
ONE No. 0, B. and 8. AUTO., single-spindie, by 2in. 
ONE No. 2, Ditto, Ditto by lin. 
ONE No. 2. Ditto, Ditto, by fin. 
ONE No, 2 G, Ditto, Ditto, by 3-8in 
ONE OIL SEPARATOR, 3ft. 3in. dia 
FOUR ROLLING MILLIS, with friction drive and 
countershaft. 
ONE SHAFT, fitted with friction drive for rolling 
ONE 


m 
PATENT OIL FILTER, No. 101, by Wilcox. 


M/C, single-spindle, 


ONE + gee MACHINE, by Greenwood and 
atiey. 
ONE DISC G ety ex Selson Eng. Co. 
ONE PENDULUM SA 
ONE DRILLING MAC HINE, ¢ ex Smith and Coventry. 
ONE PORTABLE CRANE 
ONE CON. ROD METALLING MACHINE, ex 
Barton, Griffiths. 
ONE BAND SAW SHARPENING MACHINE, ex 
Clifton and Wad 
ONE OIL SEPARATOR. 
ONE FURNACE, Alldays and Onions. 
ONE METAL BAND SAW MACHINE. 
ONE AUTOMATIC MACHINE, Pratt and Whitney. 
ONE AUTOMATIC pat MACHINE, Cleveland. 
ONE 10 Cwt. STEAM HAMME 
ONE 106-Ton Salter a “MACHINE. 
ONE 3-Ton Ditto, Dit 
ONE a MELLING MACHINE, 18in. by 6in., 
an 
ONE DRILLING MACHINE, table 2ft. 6in. 


arindle No. 4 Mo 
ONE CAPSTAN LATHE, Pratt and Whitney 
TWO eee oe T tron No. 2, Bardens and Oliver, 
n. 
FOUR CAPSTAN ATHES, by F. A. Wells and Co, 


8.A., 7-8in. 
ONE Power- “driven AOR. SAW, by-Millers, Falls. 


ONE fn mt BAND SAW, by Burton, 

ONE PLAIN (GRINDER, ldin. by 3ft. by 6ft., by 
H. W. Ward and Son. 

ONE 3{in. 8.C. Dalton LATHE. 

ONE sin. 8.C. Hendy LATHE. 

ONE — DRILLING MACHINE, by Selson 


En 
ONE Ditto, Ditto, by Superior Machine Tvol .Co. 
ONE LAPPING and PISTON RING MACHINE. 


THREE Drummond LATHES, 3tin. C.S.C. 

Tenders to be lodged not later than 10 a.m., 
August 20th, 1919. Applications for full particulars 
of machines and plant_to be made to CON 
TROLLER, -Riant and Machinery Section, Embank 
ment Buildings, Charing Cross, W.C. 2. 4538 





Y DIRECTION OF THE lp BOARD, 
NISTRY OF MUNITIONS. 
NOTE.—For detailed list of ail Saat ne Government 
Property for Sale apply at the nearest a 
or to the Director of Publicity, Ministry of Mun 
tions. Whitehall-place, S.W., for ‘* SURPLUS 
price 3d. 


AMERICAN AIRCRAFT FACTORY, 
SHAW NEAR OLDHAM 
(Adjoining Lilac Mill.) 


’ ° 

T° be Sold by Private Treaty, 

in ONE LOT. 
The following is a brief description :— 
Srrvation.—About 250 yards from Shaw and Cromp- 
ton Station, Lancashire and Yorkshire Railway 
(Oldham and Rochdale Branch). A new road- 

has been formed for access to site from 
Knowl-road. 

AREA OF LAND.—About 5 

ConstTRuCTION.—The buildings” are mainly of brick 
construction, with concrete floor, timber roof 
covered ruberoid, with toplights. 

The principal buildings comprise :—Canteen, 
suitable for light engineering shop, with offices, 
boiler-house, and lavatories attached, 24,000ft. 
super floor area; garage, 3500ft. super floor 
area; dope store, 1600ft. super floor area. 

There is also an engine shed and weigh, pay 
and fire offices. 

Power AND LiGHTING.—Electric, subject to arrange- 
ments being made for the continuance of the 
supply of currents. 

HErAtTIne.—Hot water. 

WatrEt AND Gas.—From public main. 

Srpincs.—There are private sidings laid down, and 
connected with the Lancashire and Yorkshire 
Railway. 

Further particulars and pen may be obtained on 
application to the CONTROLLER, Land and Fac- 
tories Section, Disposal Board, a a Cross Build- 
ings, Embankment, London, W.C. 4539 











BY meee OF THE OOaL BOARD, 
NISTRY OF MUNITI 
NOTE. a detailed list of all Batsine Govern- 
ment Property for Sale apply at the nearest Bookstal!, 
or to the Director of Publicity, Ministry of Muni- 
ene. Pierce tenes 8.W., for ‘* SURPLUS,” 
price 34 


MARINE ENGINE CYLINDERS AND 
MARINE-TYPE BOILERS. 


Fo Sale by Tender: 


ONE MARINE ENGINE, Cylinders 16in., 26in., 
44in., stroke 26in.; es lutions per minute, 180 ; 
indicated horse-power, 

TWO Marine-type BOILERS,” lift. Sin. by 13ft. 


dia., a _ ae: so. —- surface, 
1825 sq. grate a 51.5 sq. ft., wit hn three fur- 
naces. FOUR Morine-type ‘BOILERS, Tite, 3in. by 


13ft. dia., 200 ib. working eet: heating surface, 
.. With three furnaces. 
made to 
» D.B,1.e,, Charing Cross Emvank- 
ment Buildings W.C.2. Tenders must be received 
by 10 a.m. on August 20) 4537 
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BY DIRECTION OF THE DISPOSAL BOARD. 

NOTE.—For detailed list of all Surplus Govern- 
ment Property for sale, apply at the nearest boukstall 
or to the Director of Pubiicity, Ministry of Munitions, 
for ‘‘ SURPLUS,”’ price 3d. 


The Minister of Munitions has 
F 


OR DISPOSAL :— 


1290 MILD STEEL TUBES. 


3ft. 2in. long by lin. internal dia. by 1 5-16in. 
external dia., weighing abuut 57 Ib. each ; 
in good condition and unworked. 


100 MILD STEEL TUBES. 


Same as above, with one end of tube boxed for 
4in. to fit ljin. by 7-8in. bar; in good 
condition and otherwise unworked. 

TENDERS ARE INVITED. 
Tender forms can be obtained at Room om, a 
Metropole, London, S.W. Ref. DD1/1159. 





BY DIRECTION OF THE DISPOSAL BOARD. 

NOTE.—For detailed list of all Surplus Govern- 
ment Property for sale, apply atthe nearest bookstall, 
or to the Director of Publicity, Ministry of Munitions, 
tor ‘‘ SURPLUS,”’ price 3d. 


The Minister of Munitions has 
for DISPOSAL 
438 STEEL SPRINGS, 


2tin. dia. 

One coil 5-16in. high steel jin. sq., nickelled and 
well-tinished, weighing about 3 qrs. 25 Ib., 
lying at A ee oe ape Craven, Ordsall-lane, 
Salford, Manches 

TENDERS ARK INVITED. 
Tender forms can be obtained at a 382, — 
Metropole, London. Ref. DD1/CP/90 








TENDERS. 


Sor i Commissioners of His 
Malety s Works, &c.,, are pre- 
pa: to receive TENDERS before 11 a.m. 
on Wehiien the 6th August, 1919, ad to the 
eee an — = a ey &c., Storey’s “Gate. 
West Lendo: Yor the SUPPLY of 
CONDUIT” TUBES "aod SIETINGS (during a period 
of 6 or 12 months from date of a of Tender). 
Lender, &c., may be obtained = oe 
the CONTROLLEK OF. nS PPL HLM. 
Ottice of Works, &c., King Charles-street, Westrninsier. 
Z 


Heriet- -Watt ncollese, Edin- 


PrincrpaL—A. Pr toon. M.A., D.Se. 


ENGINEERING. 
Comptes Diploma Courses in MECHANICAL, ELEC- 
TRICAL, and MINING ENGINEERING 
A new ; Disiene Course has just been instituted in 
OIL MINING ENGINEERING. 


CHEMISTRY. 


Diploma Courses for Students preparing for: the 
A.LC. in Mineral and Organic Chemistry. 
Chemistry of Foods and Drugs, —_ io- 


Chemistry. Courses for Brewers’ Chemists 
Mine for the ‘also been instituted for Students prepar 
ng for th 
HARMACEUTICAL EXAMINATIONS. 
"BUILDING CONSTRUCTION. 
A Two-Years’ Course in Building Construction for 
Builders’ Clerks and Surveyors has been instituted, 
leading to a Certiticate. 
Prospectus and information ca oops to 
Principal at the Col 
PETER MACNAUGHTOS, 8.8.C., 
Clerk. 
George Heriot’s Trust, 
20, York-place, 





Edinburgh, 16th July, 1919. 4548 
OPENING ON SEPTEMBER 19TH, 1919. 


St. Piran’s, Maidenhead. 


A 7 PREPARATORY SCHOOL FOR THE 
PUBLIC SCHOOLS AND ROYAL NAVY. 








HEADMASTEP. : 
V. SEYMOUR BRYANT, M.A. (Camb.), Mt. B.Se 
(Lond.), F.C.8. Major T. = (Retired). Honours 


Degree’ in twelve years 


Natural Scien Yor 
Assistant Master at Wellington College’ Berks: 


AIMS OF “THE SCHOOL. 

Every endeavour is le to produce that activity 
of mind and breadth of knowledge which are essential 
in dealing with modern problems, particularly such as 
poe of daily occurrence in industrial and_ scientific 

careers. In order to vitalise the study of all subjects 
scientide methods are applied, and the laboratories. 
workshop, —. library, and museum are all 
utilised to this end. Specialisation in Science, as 
such, AA, or undue attention to any particular 
branch is avoided, and the whole system built up on 
a broader basis than is customary. 

The -sensitive machinery of the partially developed 
brain is not clegged with a surteit of meaningless 
facts and statistics, but knowledge is acquired through 
the stimulation of the imagination and the develop- 
ment of ali the senses. 

The recommendations set out in the recent Govern- 
ment reports on the position of Modern Languazes 
and Natural Science are taken as the basis of instruc- 
tion in those subj " 

EQUIPMENT. 


The i were specially built for School pur- 





The Admiralty has for 
DISPOSAL, 


London, 8.W. 

Be at Swansea, TWO 
4-cycle reversible 6-cylinder DIESEL 
ENGLNES, removed trom a German sub- 

marine, developing 1200 B.H.P. eacu. ‘They should:be 

adaptable for power users, particularly for gasworks, 

municipal undertakings, builders, &c., and show a 

great economy over steam power in view of a —— 

cost of coal, &c. Tender forms may be obtained o 

application to the DIREKCYOR OF CONTRACTS 

(Sales Branch), Admiralty, 8.W. 1. 4510 

RIES. 


FIS 
: APPLICATIONS “— INVITED < — 


TEMPOKARY POS! of CIVIL 
NEERING ASSISTANT in the Land Reclamation 
Branch of the Board of Agriculture and Fisheries. 
Applicants will be required to take charge of Survey, 
Works Vesign, Kstimates, &c.. of a scheme of Lana 
Reclamation in Wales. Applicants should state age, 
experience in land drainage and sea defence work, 
particulars of military service, if any, and salary 
required (not exceeding £450 per annum), and the 
names of three referees. Copies of testimoniais, not 
originals, should be enclosed. 

Applications should be addressed to the SECRE- 
TARY, Board of —— and Fisheries, 4, White- 
hail-plaee, S.W.1,.and inust reach the ‘Board not 
later than ‘Tuesday, 2yth vuly. _ Knvelopes — be 
marked ** L.R.”’ in top left-hand corner. 





Board of Agriculture and 





Assistant Storekeeper Re- 


sot QUIRED for, the. Nigerian Govern- 
= Railway Open Lines tor one tour 

tweive months’ service, with possible 
extension. aie £250-£10-£300 and a war bonus ot 
£120 per annum, which will be continued until six 
months after tne restoration of peace and will then Le 
reconsidered. Single (quarters. Free __ijirst-class 
passages. Liberal leave in itsngiand on full salary. 
Candidates, aged 25-35, who have uad experience in a 
locomotive sub-store should anny at once (by letter). 


giving brief details of age and experience, to tne 
CROWN AGENTS R THE COLONLES, 4, Mill- 
bank, London, S.W. 1, quoting M/8758. 4528 





Sub -Assistant Engineer 


3 . REQUIRED for the Government 
Railway Department, Gold Coast, for two 
tours of-twelve-months,. with. prospect. of 
permanency. Salary £300-£10 £350 per annum, with a 
war bonus of £120 per annum, which will be con- 
tinued until six —— after the restoration of peace 
and will then be reconsidered. . Free quarters and first- 
class passages... Liberal leave in England on full 

salary. 
Candidates, age between 23. and 35, having experi 
ence as civil engineers on railway maintenanée. should 
apply at Ke. hy letter), giving brief details of age 
and experien to the AGENTS FOR THE 
COLONIES, ry "Millbank, S.W. 1, quoting M/G.C.8513. 

529 





PATENTS AND DESIGNS ACTS, 1907-1914. 
PNEUMATIC TOOLS. 


Tre: Proprietor of British Letters 


Patent No. pone of 1912 Ca PREPARED to 
SELL .the PATENT or to LICEN British Manu- 
facturers to work under it. It cesaciban & pneumatic 
tool used with a two-cylinder compressor in which one 
ba gat gives the forward stroke and one the return 
stroke of the tool. 

Address : Messrs. BOULT, WADE: aid: TENNANT, 

“it and 112, aware 


4489 jon, F.c 1. 





poses, and the accommodation is ample for al! require- 
ments. 


A detailed prospectus will be forwarded on “a 
tion to _ the _Headmaster. 445 


(Jounty Borough of Huddere- 


ee ee aap gp ge 
Princip: J. F. HUDSO. B.Sc. 

An IN STHUCTOR in MACHINE MRA WING, &e., 
will be REQUIRED in September, to assist’ with 
classes for ex service men. Salary £250. Applications, 
giving age, qualifications, and experience, with copies 
of recent testimonials, should be addressed to the 
— Technical College, Huddersfield, as soon as 


possible. 
T. THORP, 
4429 Secretary. 


(Jounty Borough of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD, STRATFORD, E. 15. 
APPLICATIONS are INVITED for the following 


STS: 

CHIEF LECTURER in ELECTRICAL ENGI- 
NEERING. Salary £250 per annum, rising 
by annual increments of £10 to a maximum 
of £400 per annum. 

ASSISTANT LECTURER in ENGINEERING. 
Salary. £200 per annum, rising by annual 

increments of £10 to a maximum of £200 


per annum. 
DEMONSTRATOR in ENGINEERING. Salary 
£150 per annum, rising by annual incre- 
ments of £10 to a maximum of £1™0 per 
annum. 
Application forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap cnvelope. 








oy with copies of recent testimonials 
should be sent to the Principal, Municipal Technical 
Institute, Stratford, M.15, not later than 24th 


August, 1919. 
GEORGE E. HILLEARY, 
‘Town 
Education Pepin. 
95, Th 


e Grove, E. 
16th iene 1919. 


Clerk. 


4482 
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SITUATIONS OPEN 
Pages Il. and III. 


SITUATIONS WANTED 
: Page IV. 


os é&c., WANTED 
Page Iv. 


' FOR SALE, 
Pages IV. VIII. and CIII. 


_ AUCTIONS, Pages III. amd CX. 
PREMISES TO LET OR WANTED 
~ Page Ill. 


* WORK WANTED, Page Iv. 
WiC RLLANEOUS, Page IV. &c. 
RECONSTRUCTION, Page IV. 


“WUMERICAL INDEX TO ADVES 
TIGEMENTS, Pose 01x, 











THE ENGINEER 
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He eriot-Watt College, Edin- 
BURGH. 


MECHANICAL ENGINEERING DEPT. 
APPLICATIONS are INVITED for the POST of 
HEAD of DEPARTMENT of MECHANICS and 
ASSISTANT PROFESSOR of MECHANICAL ENGI 
NEERING under the Professor of Engineering. Salary 
£350 per annum, rising to £500 per annum. 
Applications, with full particulars as to age and 
qualifications, and accompanied by testimonials, to 
be lodged with the PRINC! AL by morning of 


Monday, 11th August. 4572 





Kent Education Committee. 


JUNIOR TECHNICAL SCHOOL AND 
TECHNICAL INSTITUTE, SHEER- 
NESS. 

APPLICATIONS are INVITED for the following 
APPOINTMENTS :— 

(1) HEAD of ENGINEERING DEPARTMENT. 

Candidates should hold a University ree 
in Engineering or equivalent a. 
and have had workshop experience 

vious experience in teaching and in labora 
tory practice essentiai. 

Tnitial salary £180 to £290 per annum 
according to qualifications, together with an 
allowance for approved experience and 
training up to £115, and rising subject to 
“ert service, by £15 to £450. 
GPADUATE to TEACH PHYSICS and 
,, MATHEM ATICS. The successful candi- 
date will be expected to begin duties early 
in September. 

Initial salary £140 to £220 according to 
qualifications, together with an allowance for 
approved experience and training up to £115. 
and rising to a maximum of not less than 
£250 and not more than £420 in accordance 
with the Committee's scale. 

Forms of application may be obtained from Mr. 
A. H. Bell. Technical Institute. Sheerness, to whom 
they should be returned before i. er 1919 
SALTER DAVI 

fcr ~" ae. ke 
436. 


Le 


llth July, 1919. 


Kent 
TECHNICAL INSTITUTE AND DAY 
CONTINUATION CLASSES, DARTFORD. 


REQUIRED in September, an ASSISTANT 
MASTER quaiified in ENGINEERING SUBJECTs. 





Education Committee 


| CUTTING FOR RBE- er 


| 


| ti 


Preference will be given to a candidate with works | 


experience hclding a degree or diploma in Engineerins. 
Initial salary not less than £250. Maximum £350 to 
» accomling to qualifications and experience. 
Forms of application may be obtained from Mr. 
F. Brow, —— Inst.tute, Dartford. 
ALTER DAVIES, 
Director of Education. 
450 


D. 


26th J une, 1919. 


Ministry of Education, Egypt. 


DEPARTMENT OF T TECHNICAL, INDUS- 
TRIAL AND COMMERCIAL EDUCA- 
TION. 


APPLICATIONS are INVITED fer the following 
APPOINTMENTS, to date from the beginning of 
October next - 

CHIEF ASSISTANT for ENGINEERING CLASSES 
at — Bulac Technical Schoo!, Cairo. 

e of salary from £E. 420 to £E. 540 
annum. Applicants should be well qualified in all the 
ordinary subjects included in Mechanical and Elec- 

A knowledge of Building Work 

y be an advantage 

ASSISTANT LECTURER in ARCHITECTURE and 
MUNICIPAL ENGINEERING at the School of Engi- 
neering, Giza, iro. 

Grade of salary from £E.420 to £E.540 per 
annum, Applicants must be qualified to conduct 
classes in Building Construction generally and also 
in allied subjects in the Architectural and Municipal 
Sections of the School. 
= Candidates for the above pepccinenty should be 
ey between the ages of 25 and 35 

o board or lodging is provided. 

. allowance equal to one month's salary will be 
paid after arrival in Egypt in lieu passage 
expenses. 

Before making a formal application intending can- 
didates should apply in writing to the CTOR 
Egyptian Educational Mission, 28, Victoria-street 
Weslonkanter, ‘ , for a copy of the Note giving 
particulars of the post for which they wish to apply 
and of instructions for making applications. 4357 





Northampton Polytechnic Insti- 


TUTE, St. John-street, London, E.C. 
| APPLICATIONS are INVITED for the pleutes 
APPOINTMENTS, to date from early in September, 
1919, at the commencing salaries a. ae which is 
added for the present a war bonus uf £34 per annum :— 
An INSTRUCTOR in MATHEMATICS and PHY- 
SICS (Electrical Engineering Department), at £300 per 


nnum. 

A DEMONSTRATOR and ASSISTANT LEC- 
eS in MECHANICAL ENGINEERING, at £300 
per an 

A DEMONSTR ATOR and ASSISTANT LECTURER 
in OPTICS (Technical Optics Department), at £300 per 
annum. 

Applications, accompanied by complete records of 
training and teaching and practical experience, 
should be sent not later than Sth August, 1919, to 
the undersigned, from whom conditions of service and 
forms of application can be obtained by letter. 
Correspondents are requested to specify clearly the 
appointments for which they are candidates 

R. MULLINEUX WALMSLEY, D.Sc., 


Principal, 4553 


[Jniversity ‘of London. 


KING’S ~ COLLEGE. 

The Decay will shortly proceed to the APPOINT- 
MENT of TWO DEMONSTRA ATORS in the DEPART- 
MENT of CIVIL and MECE eee tg ENGINEERING. 
Salaries, £250 and £200 respective 

Applicants should be ~~ Graduates or 
Possess aqeoreienh qualifications. 

Particul ulars may y be obtained from the SECRETARY 
OF KING'S COLLEGE, London, W.C who will 
receive applications up to August 13th, 1919. 4596 





Wigan and District Mining and 


TECHNICAL SOLE 
a eae are INVITED he the following 


VACA 
LECTURER IN ENGINEERING. 
Commencing salary up to £300 per annum, according 
to qualifications and experience. 
Salary scale will apply; this is at present under 
revision. Particulars may be obtained from the 
PRINCIPAL, to whom applications should be sent 


not later than August 8th. 4534 
W orcester Education 
MITTEE. 


VICTORIA INSTITUTE SCIENCE AND 
TECHNICAL SCHOOL. 


Headmaster : J. NEWTON FRIEND, D.Sc. 
APPLICATIONS are INVITED for the POST of 
LECTURER to take eharge of the Engineering at the 
above Institute. Salary £300-£25-£350. Applica 
tions, with testimonials oa d reach the under- 
igned on or before 80th wo 
THOS, puck Ww ORTH, 
Secretary for Higher Education. 
Victoria Institute, Worcester. 4435 





Com- 


SITUATIONS OPEN (continued) 


Jory 25, 1919 





SSISTANT MESALLUBGIST WANTED for Engi- 
#neering works; must perienced in General 
Ferrous studing Heat and Metallurgical Laboratory 
Work, including Treatment and Metallography 
of Steel » &e. ¥ ee. stating full particulars of 
woining. sie tions, age, experience and salary 
o HANS RENOLD, Ltd., Burnage wou 
458) 


Didsbury ° “catheter. A 





SSISTANT PERMANENT WAY ENGINEER 
REQUIRED; must have good experience in 
Tramway Track Work.—Apply by meee only, stating 
age, qualitications, &c., to we a, Ltd., 675, 
Commercial-road, London, E. 14. 4570 A 





Cure ASSISTANT “ange for TRON- 
WORKS, with 4 or rs’ experience in 
laboratory. Must have had ickalicwaiond training.— 
Apply, es age, experience, and salary expected, 
to CHEMIST, Wm. Porteous and Co,., Advertising 
Agents, Glasgow. Paso a 





10AL-MINING ENGINEER REQUIRED to Act 

in an Advisory and. Consulting Capacity ; bigh- 
est qualifications ; English or American experience in 
management preferred.—Address, 4561, The Engineer 
Office. 4561 A 

*LECTRICIAN, Young, Well-eduycated and Intelli- 
FU gent man, with practical knowledge of A.C. and 
D.C. Power and Lighting Installations, WANTED by 
multiple factory concern.—Address, 4554, The Engi- 
neer Office. 4554 4 








*‘NGINEER WANTED, who Must have a Knowledge 
of Spanish and must have n in charge of at 
least 500 men in some branch of engineeriug work ; a 
Mechanical Engineer who has had something to do 
with Civil Engineering or a Civil Engineer who has 
studied Mechanical Engineering would be preferred ; 
age must be over 30 and under 45.—Write, stating 
salary required, full particulars about previous ex- 
perience, and also if married tal single, to U. H., 
¢.o, Street’s, 30, Cornhill, E.C 4527 a 








Rattersea Borough Council.— 


MACHINERY FOR CLEANING AND 
EK OF OLD WOOD PAVING 


The Council oie, ALTERS iV E TENDERS for 
the SUPPLY of MA gs 
(i.) CLEA NIN G GrooD B LOCKS, 
(ii.) CUTTING WOOD BLOCKS. 
(iii.) CLEANING and CUTTING WOOD BLOCKS. 
Further particulars may be obtained at the Town 


Hall. 

Tenders (sealed and endorsed), containing full par- 
culars as to the copacit? — of the machinery, 
must reach me by Noon on rsday, the 31st July. 

Ww. MARCUS WILKIN: 


S.W., 


Town Clerk. 


Town Hall, Battersea, 
; 4563 


July, 1919, 





(tity of Bradford. 


The Bradford Corporation inyite TENDERS 
for ie. SUPPLY and Ryne 
RACT “ THREE WA'TER-TUBE 
BOILERS, UPERHEATERS, STOKERsS, 
&c.; an 
CONTRACT ‘ R.116."°—NATURAL DRAUGHT 
CHIMNEY-TYPE COOLING TOWER. 

Copies of the specifications, general conditions of 
contract, forms of Tender, &c., may obtained from 
Mr. Thomas Roles, City Electrical Engineer and 
Manager, Electricity Offices, Town Hall, Bradford, on 
payment of the sum of One Guinea for the specifica- 
tion, &c., for each contract. Additional copies of the 
specifications may be obtained on payment of the 
sum of Half a Guinea per copy. The sums paid will 
only be refunded upon receipt of a bona fide Tender, 
with the return of all the documenis in good condition, 
and after the Tenders have mt udieated upon. 

Sealed Tenders, on the forms provided, must be 
sent, fully filled in, to me not later than 10 a.m. 
Friday, the 215th August, 1919, endorsed ** Tender 
for Electricity Works—Contract *R.115’ or ‘ B.116," 
as the case may be. 

The contracts will’ be let subject to the Fair 
Contracts Clauses of the Corporation, which may .be 
seen at the Town Clerk’s oilfice, and which the 
accepted contractors will be required to sign. 

The lowest or any Tender will not necessarily be 
acce! 


FREDERICK STEVENS, Town Gaz. 
Town Hall, Bradford, 22nd July. 1919. 





The Great Indian Peninsula 
Ree! COMPANY. 

The Direc repared to receive TENDERS 

for the SUPPLY pe the following STORES. namely :— 

Specification 


Sieves, Riddles, &c. bs. 
Carriage Undergranes, with 4-wheel Bogies 
and Carriage — -_= 6- ee 
ogies < £1 
ae eee Springs, ‘ke. - 
India-ru Sheets, Xo. 
Mild Stee! Plates and Sheets ‘for Mis- 


ke. .. for “Mis- 


£1 


cellaneovs Purposes . 

Mild Steel Bars, Sections, £1 

Specitications and forms of Tender may be obtained 
at this office on payment of the fee for the speciiica 
tion, which payment will not be returned. 

Tenders must be delivered in separate envelopes, 
sealed and add to the undersigned, mark 
** Tender for Sieves, Riddles, &c., or as the case may 
be, not later than Eleven o'clock a.m. on Wednesday, 
the 6th Auzust, 1919. 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
R. H. iene - 
retary. 
Cormipany’s Offices 
48, ——— ge E.C., London, 


rd July, 1919. 4581 


;IRM of ENGINEERS, Employing 1000 Hands and 
and developing rapidly, RHQUIRE experienced 
PERSON to Take Charge of their Purchasing a 
ment ; applicants should preferably have a knowl 
of engineering, but must be of good commercial ability. 
The post is a progressive one and offers scope where 
the necessary qualifications exist. Replies should give 
full particulars of experience, age and salary required. 
—Address, 4592, The Engineer Office. 592 a 








RON and STEEL MERCHANTS, Carrying Large 
stocks and also doing works direct business, RE- 
QUIRE the SERVICES of one with a thorough know- 
ledge of the trade in Bar lron, Steel Bars, Sections, 
Plates, Sheets, ftloops, Kright Steel; must know 
sources of supply and be able to handle customers’ 
inquiries and deal with general correspondence without 
supervision ; the position is progressive for a good 
business builder. Applications should be made in 
full, and will be treated contidentially.—Address, 
4585, The Engineer Office. 4585 Aa 





JUNIOR HEATING and VENTILATING ENGI. 
NEER REQUIRED for Engineer's Office; one 
used to Taking Details for Estimating and Preparing 
Schemes.— Address, stating age, —-Sggapaamae and wed 
required, P885, The Kngineer Office P8s. 
DT fae or ENGINEER, with Useful Elec- 
bs trical knowledge, REQUIRED for British 
Selling Agency in pleasant healthy Mediterranean 
port; knowledge of French desirable; age 25-30; 
single preferred. Salary 6500 francs p.a. for two yeas, 
afterwards rising by 1250 francs p.a. to 
First-class passage paid. Applications rpoalved. "till 
5th August.— Write, pa80, Tne Engineer Office. P880 a 





“Detay 
ExDerience, 

» and age. 
Psou 4 


ANTED, tent General Po he 
DRAUGHISMEN, Sitke sh echanteat 

London itetrice, State experience, wage. 

Address, P863, The Engineer Office, 








TANTED, DRAUGHTSMAN with 
Foundations, Structural Stee!, and Reint 
Concrete Design, Newcastle-on-Tyne.—Address, st DrCed 
age, experience, and wage expected. 4392, The pling 
neer Office. 4392 US 


Experience in 





ANTED, DRAUGHTSMEN, with Str 
1 Engineering Knowledge 
ing sala required, to 
SONS, Ltd. ‘illand. 


ructural and 


ROBT. DEMESt ve x 


EE 4279 A 
Wat for r Eastern Quntien. AT ONC myer 
DRAUGHTSMAN, accustomed to Portable and 


small fixed Sten Engines.—Write, giving fy)j 
ticulars of experience, salary required and age. to 4235 
4236 4 


The Engineer Office. 
W ANTED for Eastern Midlands, ; JIG and 
DRAUGHTSMAN ; only competent men 


ry State age, experience and 
NTED, Good JIG and TOOL DRAUGHT 
used to Satay 








7001, 
i 
salary ~ Uited — 


4237 , 





4237, The Engineer Om fice. 
w* for West of Scotland ; Cam Lay.ouy 


and ee | bo I Auto, Machinés, especially 
Sharpe. te age, experience and 
Address, ties: The Engineer Office. 


Brown ap 
salary required — 
4168 4 





Wa4NzIzD. TWO DPRACGHATSMEN, with Know 

edge of General re Work, capable ot 
taking out quantities Diy, with full pay. 
ticulars, to EMPLOYMEN’ it ‘BUREAU, regan? 2 Oven 
and Co., Engineers, Darluston. 





wy sae. TWO First-class DRAUG GH TSM1 N, 
used to Plant Work and one for Structems 
Work.—Apply, with full particulars, to Employment 
Bureau, UBERY, OWEN and CO., Enzineers 
Darlas $500 4 


ton. 





WANTED, TWO SENIOR ‘and ONE 
DRAUGHTSMEN, with experience 
Oil Engine Design; hours, 40% per week; wa 
seniors £5, junior £3.—Apply, with full partic: lary of 
experience, to HICK, HARGREAVES and CO., Lig. 
Soho lronworks, Bolton, 4492 4 
GooD JUNIOR STRUCTURAL STEELWOgK 
P DRAUGHT AN, experienced in Design, Details 
and Shop i not REQUIRED for firm in Lane. 
shire; salary £4 to 4 10s., and good prospects {o; 


really first-class man.—Address 4582, The Enginer 
Othice. ne 


4552 4 

SSISTANT JIG and TOOL DRAUGHTSMAN 
Z WANTED near London; must have had Shop 
Experience.—Address, giving full partie — ot 
experience, age and salary required, The Engi 


neer 45644 


JUNIOR 


in Beary 


4564, 


x4 Reinforced Concrete 
E State age, experi. 
al Box 1010, 
Westminster, 8.W. 
anne a 





(-OMPETENT DESIGNER 

Work WANTED AT ON 
ence an ater required. 
Brown's, 89, Tothill-street, 


Phi 





pg en ge _ FIRST. CLASS DETAILER, 

rienced in Structural Work and Conveying 

Fiant. EQUIRED for Engineer's London Office. - 
Address, 4452, The Engineer Office. 44524 


REQUIRED for 





RAUGHTSMAN, JIG and TOOL, 
temporary work, about six months.— Write, 
a oRTeRe and salary required, to Messrs, 
ERS and CO., Ltd., Windsor Works 

4587 A 


Siougt. 





pss ENGINEER WANTED to Take Charge of 
large Bolt and Nut Works and all Machinery 
therein, which is — ically driven; must have 
drawing-office experience.—Apply, F, W. COTTERILL 
Atlas Works, Deriaston, stating salary requ 
and giving necessary references as to ability. 4197 4 





RINCIPAL of ENGINEERING COLLEGE 
WANTED in connection with large Engineering 
Concern: fully qualitied engineer with successful 
experience in similar educational capacity.— Address, 


giving full particulars of experience sae Farad 


required, 4469, The Engineer Office. 

R*? QUIRED, Diptossced and Experienced ELEC- 
TRICAL ENGINEER as Technical Adviser at 

Bombay to the ater Electrical Supply and Tram- 

ways Company. Ltd.; liberal salary to wen = 

required qualifications; age not over 35.—Ap 
writing for fuller particulars . > a Company's 
LONDON OFFICE, 195, Straud, 4511 4 


NE 
S Commereial, Structural, Concrete, Millwright exp. 
Single, well educated.—Apply, LAURIE and 
manporanaas Specialists (Eng. Dept.), 2s, Basinghall- 
st., E.C. 2. No preliminary fee. 7A 


Se 


QA 








VERAL Young Expd. ENGINEERS for East. 





~‘UPERINTENDENT REQUIRED for Three High 
' Sheared Plate Mill in the East; # good salary 
will be paid for first-class man.—Keply to ‘* Z.P.87 
c.o. Messts. Deacon’s, Leadenhall-street, London, E.C.3, 
stating aze, education, training and experience, and 
giving two references, 4550 4 





‘oy CAL ENGINEER REQUIRED b; Lasse 
firm of Motor Manufacturers ‘ake 

Lay-out of Machinery and 
foeare of Jigs and Too 
who have held 
Statins experience, firms with 
—< salary required.—Address, 4234, 


ign and n? 
; only the most qualified 

si ‘similar pasitions n apply, 
whom positioi held 
The eer 


ant, 





RAVELLER REQUIRED by Leading Stockholders 
of Tubes, Fittings, Valves, &c.; must be live, 
energetic, with connection among London Heating 





SITUATIONS OPEN 





[ihe University of Liverpool. 


FACULTY OF ENGINEERING. 


The Council of the University invite APPLICA- 
TIONS for the following POSTS 
DEPARTMENT OF ENGINEERING. 
ASSISTANT LECTURER and DEMONSTRATOR 
(MECHANICAL), £250 per annum. 
DEPARTMENT OF ELECTRICAL ENGINEERING. 
ASSISTANT LECTURER and DEMONSTRATOR 
(ELECTRIC RAILWAY S), £300 per annum. 
ASSISTANT LECTURER = DEMONSTRATOR 
(TELEPHONY), £250 per an 
DEPARTMENT OF ENGINEERING DESIGN AND 
DRAWING. 


N 

ASSISTANT a and DEMONSTRATOR 
(STRUCTURES), £250 per annum, 

University degree or equivalent and_ practical 
experience necessary. Applications, ‘with three testi- 
monials and the names of two references, should be 
forwarded to the Registrar, from whom particulars 
and conditions of appointment may be obtained, not 
Tater than 15th August, 1919 

¢ EDWARD CAREY. 

4504 Registrar. 





University of Birmingham. 


APPOINTMENT OF ASSISTANT LECTURER 
IN MACHINE DESIGN. 
APPLICATIONS are INVITED for this APPOINT- 
MENT. Stipend £25v per annum 
The candidate selected will be required to enter 
on_ his duties on the Ist of October next. 

rther particulars may be ny from oo 

undersigned, to whom applications. accompanied 
testimonials, should be sent not later than t the 16th = 


August, 
GEO. BH. MORLEY. 


W Stent by a Northern Firm of Motor Lorry 
Manufacturers, employing upwards of 2000 
hands, as Assistant to General Manager, a PRODUC- 
TION MANAGER : applicants must tween 25 
and 35, very energetic, have had a big experience of 
practical works organisation on a large scale for mass 
production, and a sound engineering training; they 
must be tactful and of strong character and able to 
command the respect of heads of departments, and 
promote harmonious and systematic work.—Reply 
should be addressed to 4502, The Engineer Office, 
giving full particulars, salary required, when at 
liberty, and accompanied, if possible, by a recent 
photo, which will be returned. 4502 A 





TANTED by a Reser Association. JUNIOR 
ENGINEERING ABSISTANT. Qualifications— 

* Workshop Experience, 
(b) Two years Drawing-office. 
(ec) Technical College Training, good cal 


lat 


—Write, giving full particulars and_re- 
muneration required, ** D.,** gt J. W. Vickers 
and Co., Ltd., 5, Nicholas-lane, E.C. 4576 Aa 


T 
W North London about to produce Autemobiles 
throughout and other engineering propositions ; 
capable of organising present labour and_ production 
costs ; must have practical experience.— Write, giving 
full particulars and salary required, 4497, be paste 





ORKS MANAGER REQUIRED for Factory in 


RAUGHTSMAN REQUIRED by Firm of Engineers 
in the Peterborough district; must have had 
experience in Lampless High-compression Semi-Diesel 
Engines. Forward full particulars of experience and 
also salary required.—Address, 4491, The Engineer 
Office. 4491 4 
RAUGHTSMAN REQUIRED, Experienced in 
Design of Conveyors and Elevators.— Write, 
stating axe, experience and salary required, to F. M., 
€.0 Vickers aud Co., Ltd. Nicholas-lane, 
E.C. 4 4547 4 





5, 





RAUGHTSMAN.—WANTED by Engineering Firm 

in the West Riding of Yorkshire, DRAUGHTs 
MAN having general engineering experience.— 
Address, stating age and experience, also salary 
expected, 4471, The Engineer Office. 4471 4 





RAUGHTSMAN WANTED for Sentemniog Works 
in London; experience in Pumps, Air Com- 
presgors, and General Hydraulic Engineering ; com- 
mencing salary not more than £250.—Write, stating 
age, — and experience, to 4515, The Engi- 
neer 0 4515 A 


RAUGHTSMAN WANTED, London: Reedsleared 
in Boiler Honse Plant. State ave, salary, expe 

rience, and when free.—Address 4450. The Engineer 

Ottice. 4450 A 





RAUGHTSMAN WANTED, with Full Experience 
n Design, Construction and Operation of Seed 
and Nut-crushing Machinery and Oil Extraction and 
Refining Plant; liberal salary to experienced man, 
State age and_ qualitications with testimonials.— 
Address. 4512, The Engineer Office. 512 a 
RAUGHTSMAN, with Beaniedge of Pee or 
Refrigerating Work, WANTEI remuneration 
according to experience.—Apply, NINE ELMS IRON- 
WORKS, Reading. 4541 A 











Ds GHTSMEN.—A Large Engineering Firm is 
in need of TWO SENIOR DRAUGHTSMEN for 
Lay-outs of Power Station Plants; applicants should 
preferably have had experience of running or repairs 
in connection with Generating Plants, but General 
Engineering Experience essential in any case;  per- 
manent positions. State full particulars, including 
age — salary required.—Address, 4239, The Engineer 
0 4239 A 


RAUGHTSMEN.- —A aeniee of Capable MECHA- 
NICAL DRAUGHTSMEN WANTED, with 
sound technical training and preferably with experi- 
ence in Turbines or Condensing Plants; positions 
permanent for suitable men.—Address, with par- 
culars of age, experience and salary required, 4240, 
The Engi Office. 4240 a 





neer Ottice. 
Won. MANAGES REQUIRED for Instrument 

Works London, 160 hands; must be 
thoroughly efficient in Tool Design and Making, 
Machine Production, including Automatics, and 
Assembling in most efficient manner. State fullest 
details and salary desired.—Address, P901, The 





Engineer Office. PoO1 a 
W ORKS MANAGER WANTED with Thorough 
experience in Radiators Manufacture and Motor 
Spares; must be capable organiser 





Write, stating age and salary expected, to Box 012, 
Willing’s, 125, Strand, London W.C. 2. 45 


wy aureD 


classes war Maines? 4 
—Apply by letter, JONES, BURTON and CO., L 
19, Castle-street, Liverpool. 4535 





RESIDENT REPRESENTATIVE for 
America, with general knowledge of all 
Portuguese language ey 
td., 
A 





RCHITECT.—The NORTH WITCHFORD RURAL 
DISTRICT COUNCIL INVITE bing mig 
HITECTS waites to undertake the P. 

PLANS HOUSES in Ra 

with the Couneil’s proposed Housing emes — 
Applications, stating terms, must be aunt to PERCY 
SHARMAN, Council Offices, March, Cambs. 4543 A 
PN gen! ny BUYER REQUIRED by Large Engi- 
neering firm in the London have 


must 
Good ‘education. appeasanes. snd be faily acquainted 
with engineers’ accessories.—Address, giving full 





jes an 
bee able to control staff; good prospects to live man. 
State full details of practical experience and technical 
qualifications and salary expected.—Address, 4595, 
The Engineer Office. 4595 A 





OUNG ENGINEER WANTED, Just Out of 

apprenticeship, who has taken his diploma at a 
Technical College, as ASSISTANT to CHIEF ENGI- 
NEER of a large manufacturing works (not engi- 
oeeting) in London; must have had a good general 
education ; liberal salary to suitable man, starting 
at £300 p.a.—Write, in own handwriting, stating age, 
&e., and giving full particulars of school, technical 
college and _— —_ training, to Z.W, 861, care of 
Messrs. , Leadenhall-street, lean, 5 y 

51 A 





Wyauzee Midland 6 Kagipenring Firm, SENIOR 
JUNlOn MEN, preferably 

accustomed to f hasty) haan their sepiieetie, State 

experience and salary. Communications will 


RAUGHTSMEN.—First-class MEN REQUIRED by 
leading Midland firm; must capable of 
dealing successfully with original problems, desicn. 
and plant work. Only well-trained accurate workers 
need apply. State fully particulars of training, 
qualifications, experience, age, salary required.— 
Address, 4442, The Engineer Office, 4442 


ae (Good MECHANICAL) WANTED 
(a) Steam Lay-outs. 
(b) Design of Electrical Machines. 


(ec) Design of Electrical Control Gear. ; 
Apply, ee rod qualitications, age, salary required, 


and earl date can commence, Drawing- wes 
B.T.H, Con Rugby. 4544 
prayer tsnw REQUIRED for Jig and Tool 
J Work in Large Midiand Engineering Factory. 
a have had experience on this class of work. 
1378, The 


experience, and salary required.— Address, 

Engineer Olfice. 43843 A 
Di" Stea Works in WANTED for Large Iron ad 
orks North Lincolnshire. Apply. . 

35 ex) to the RED 


_ salary requi 
TRON and COAL CO.. “ade Scun 
therpe Lines 4202 4 
For continuation of Situations 








to 




















4445 Secretary. 


ticulars and salerv required, 4591, The Engineer O i 
4001 4 


treated confidentially.—Address, 4550, The — 
Oftice 4500 a 
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The Glengarnock Works of David 
Colville and Sons, Limited. 


Tue company of David Colville and Sons, Limited, 
was founded by the late Mr. David Colville, Sen., in 
the year 1871, when he went from Coatbridge to start 
a malleable ironworks. Ten years later he first 
began to make steel, and was joined by his three 
sons, John, Archibald, and David. The record of 
the company has been-one of continual progress, and 
at the outbreak of war it had established the largest 
individual steel works in the country. 

Unfortunately, the original members of the. firm 
are all dead, Mr. David and Mr. Archibald both dying 
within a short time of each other during the war. 
However, the company still is largely a family con- 
cern, and members of each branch of the family are 
with it to-day. 


‘from a commercial point of view, the loch giving 





The present Glengarnock Works are a_ recent 
growth from the works of the Glengarnock Tron and 


Lanarkshire and Ayrshire Railway, operated by the 
Caledonian Railway Company, also rims into the 
works. 

A general plan of the works is given in Fig. 1. The 
ground area is over 730 acres, of which as yet only 
a portion is covered. The whole of the water surface 
of Kilbirnie Loch belongs to the company, but in 
view of the growing commercialisation of waste 
products, including blast-furnace and steel furnace 
slags, it is not expected that the loch will be seriously 
affected, which, apart from sesthetic considerations 
that cannot be ignored to-day, is highly desirable 


a most valuable supply of water to the works. The 
key appended to Fig. 1 will enable the reader to study 
the lay-out of the works, which may be divided for 
purposes of description into five departments, viz., 
blast-furnace, Bessemer, open-hearth, inchiding the 
rolling mills, structural, and by-product departments. 
Before describing the works, we would refer to the 


which is ill-suited to high furnaces and rapid driving. | 
The hot blast, at a temperature of 1100 deg. to 
1200 deg. Fah., is delivered to’a common brick-lined 
main, and can be shutoff or throttled to any one 
furnace by Lewis water-cooled valves. The usual 
Seottish blast-furnace practice is to allow from 11,000 
to 12,000 cubic feet piston displacement of the blowers 
per furnace per minute, using raw coal as fuel, the 
output of pig iron being about 350 tons per week 
per furnace of foundry quality. At Glengarnock 
the whole of the iron is basic, and with five furnaces 
in blast has reached 1800 tons per week ; when the 
sixth furnace is in full operation it.is expected that 
the total weekly production will reach approximately 
2200 tous. The fuel used is about 67 per cent. coal 
and the remainder coke, about one-sixth of which is 
either gas char or gas coke. The coal is typical of 
that used in Scottish practice—very poor in quality 
for furnace work, containing about 60 per cent. fixed 
carbon, including ash, 30 per cent. volatile, and 10 per 





panoramic view in our Supplement to-day taken from 


cent. moisture. The furnace charge varies somewhat 
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“Tre Enoincen” 


1. Blast-furnaces, 

2. Chemical works. 

3. No. 1 power station. 

4. Nos. 1 and 2 cogging mill and 28in, rolling mill. 

§, Cooling banks, Nos. 1 and 2 mills. 

6. No. 1 smelting shop. 

7. Gas-producer bench for No. 1 shop. 

8. Bessemer converters. 

9. Basie shop for grinding dolomite, &c., Bessemer department, 
Steel Company, Limited, and the Glengarnock 


Chemical Company, Limited. 

David Colville and Sons, Limited, first. took an 
active interest in the Glengarnock Works in March, 
1915, and in July, 1916, took over complete control. 

The Ardeer blast-furnaces of the original company, 
some eight or so miles away, were not taken over, and 
it is from them, we believe, that the ironfounders’ 
‘** Glengarnock ” pig iron comes. With their new 
Glengarnock Works and the Clyde Bridge Works at 
Cambuslang, near Glasgow, David Colville and Sons, 
Limited, whose headquarters are at Dalzell Steel and 
Iron Works, Motherwell, claim to produce about one- 
tenth of the stee! ingots of Great Britain. 

Glengarnock is situated on the Glasgow and South- 
Western Railway, about 20 miles south from Glasgow. 
Ardrossan, on the Ayrshire Coast, about 12 miles 
away, is the principal port for shipments of ore, 
which are received from all parts of the world, but 
principally from the Scottish island of Raasay and 
from Spain, with a proportion from Sweden. The 


No. 2 smelting shop, new works. 

Gas-producer bench. 

No. 3 rolling mill and cooling banks. 
Boilers for No. 3 mill. 

No. 2 power station (new station). 
toll-turning shop. 

Structural department. 

Engineers’ shop. 

Electricians’ shop. 


a fae ta mt fund fend ot fmt 
ZAMS“ SD 


FIG. 1—GENERAL PLAN OF THE GLENGARNOCK WORKS 


the top of the gas serubber at point 24 on the general 
plan. 
BLAST-FURNACE DEPARTMENT. 

There are seven blast-furnaces of the usual Scottish 
type—see Supplement. One is now being dismantled, 
and will be entirely rebuilt; one has just been re- 
lined, and at the time of our visit was being blown in ; 
and five were in regular operation. They are 62ft. Tin. 
high by 16ft. diameter of bosh, with 9ft. diameter 
hearth or-crucible, with the exception of No. 4 and 
the furnace to be rebuilt, which have 10ft. hearths. 
| Fach has eight tuyeres, and there are in all sixteen 
regenerative hot blast-stoves. The stoves are 18ff. 
diameter, half being 82ft. and half 65ft. high. Blast 
_is supplied by four old-fashioned beam engines, three 
‘of which are single and one double, blowing into a 
|common cold-blast main at a pressure of 4} Ib. per 
isquare inch, which is typical of Scottish practice. 
|'This -low pressure is in part necessitated by the 
quality of the fuel used—about two-thirds raw coal, 


Swain Sc. 


19. Blacksmiths’ shop. 

20. Offices. 

21, No. 1 pumping station for blast-furnaces and old steelworks, 
22. No. 2 pumping station for new works. 

23. Reservoir for new works and general service. 

24. Gas scrubbers. 

25. Tar settling tanks. 

26. Phosphoric slag mill. 


with the ores available and the use to which the pig 
iron is to be put, whether destined for the Bessemer 
converters or the open-hearth furnaces, a typical 
mixture of ores and cinder containing 45 to 50 per 
cent. of iron, whilst a typical analysis of basic pig 
iron would be C about 3, Si 1.4, Mn 1.75, P 1.85, and 
S under 0.07 per cent. For the open-hearth process 
the manganese tends to be higher. The uncertainty 
of war-time supplies of ore has necessitated consider- 
able variation in analysis. 

The gases from the furnaces pass first through dust - 
catchers, from which about 35 tons of dust are re- 
moved per month, this low figure being largely the 
result of the low blast pressure. From the dust- 
catchers the gas passes aloug the green gas main at 
a temperature of 300 deg. to 390 deg. Fah. to the 
scrubbers, passing in suecession through water-sealed 
dust boxes, atmospheric coolers with external water 
sprays, steam-driven reciprocating horizontal ex- 
hausters delivering at 30in. water pressure, Livesey 
Washers, and tower scrubbers. The bulk of the tar 
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is removed before reaching the exhausters, and the 
ammonia is absorbed by a counter-current system of 
water sprays in the tower scrubbers. ‘The tar and 
ammoniacal liquor are pumped to the storage tanks 
in the by-products department, whilst the washed 
gas, at a temperature of 45 deg. to 50 deg. Fah. 
and having a calorific value of about 120 B.Th.U.’s 


per cubie foot, is returned to be used for firing the | 


hot blast-stoves and for raising steam for the blowing 
engines, exhausters, pumps, hoists, &e. More gas is 
produeed than required for the blast-furnace 
department itself, the surplus going to the steel works 
to be used there for steam-raising purposes. Pig 
iron from the furnaces is tapped into ladles for the 
most part and taken direct to the steel works, but a 
portion is cast on the pig beds, afterwards going 
forward. to the steel works. 


is 


BresSSEMER DEPARTMENT. 


The Bessemer department—-No. 8 in the general 
plan—contains four converters of 10 tons nominal 
capacity—about 11 tons actual. One converter is 
in blow at a time as a rule, the others being turned 
down for casting, charging, or fettling. The fore- 
blow takes fifteen to eighteen minutes, and the after- 
blow three or four minutes—say, twenty minutes in 
all. The output from the four converters is about 
1400 tons of ingots per week. In addition to the hot 
metal received direct from the blast-furnaces, an 
additional supply is received from cupolas. The 
converters work continuously, and not on day shift 
only., ‘The Bessemer steel is used for slabs and bars 
for general mercantile purposes. The converters 
are blown by a coupled horizontal blowing engine by 
Walker Brothers, Wigan. The hydraulic pressure 
water for tilting converters and for the ladle and other 
cranes is supplied by two coupled horizontal pumping 
engines, one set having been made by the old com- 
pany in its workshops at Glengarnock. In addition 
to the pig iron melting cupolas, there are cupolas 
for spiegeleisen and calcining kilns for limestone, 
whilst there is the usual repair shop for converter 
bottoms, &e. The phosphoric slag from the con- 
verters is taken to the phosphate grinding mill, which 
will be referred to later in the description of the by- 
product department. 


OPFN-HEARTH DEPARTMENTS, INCLUDING ROLLING 


MILLS. 


No. 1 smelting shop. in the old portion of the works, 
is shown at*6 in Fig. 1. It contains four open-hearth 
furnaces—three of 50 tons and one of 100 tons nominal 
capacity, all of the usual type, with regenerators for 
gas and air. They are served on the charging side 
by a Wellman-Seaver charging machine and a 50-ton 
overhead crane, both electrically operated. The 
casting pits are arranged in front of the furnaces in 
the usual old-fashioned way. The ladles are pro- 
pelled by steam-driven tractors, and the pits are set 
and drawn by two 20-ton free barrel overhead electric 
eranes by Marshall, Fleming and Co., Limited. The 
output from these furnaces is about 1800 tons of 
ingots per week. A range of wet-bottom gas pro- 
ducers serves this smelting shop and the reheating 
furnaces—No. 7 on Fig. 1. 

The ingots from the Bessemer and open-hearth 
furnaces are reheated in pit type reheating furnaces: 
see Supplement—and are then cogged down in one 
of two cogging mills shown at No. 4 on Fig. 1. The 


and Co. Both cogging mills are driven by non- 


condensing geared horizontal reversing mill engines | 


of the usual type, the exhaust steam being taken to 
the power-house. The finishing mill is driven by a 
pair of horizontal reversing mill engines direct- 
connected to the mill. There is also an electrically 


driven 12in. guide mill for rolling the lighter sections. | 


This mill is driven by a continuous-running British 
Thomson-Houston Company’s motor of the direct- 
eurrent type provided with a 30-ton fly-wheel to 
reduce the peaks, which otherwise would be reflected 











FIG. 3—CHIMNEYS FOR SOAKING 


back to the power station. This motor can give 
speeds of 120 to 200 revolutions per minute on 440 
volts and 48 to 85 revolutions per minute on 220 volts. 
Its nominal capacity is 300 horse-power and _ its 
maximum 600 horse-power. The guide mill is served 
by a “New Form” Siemens reheating furnace. 
Steam for the rolling mill engines, Bessemer blow- 
ing engines, hydraulic pumping engines, &c., is 
raised in boilers mostly of the Lancashire type, but 


600 Rateau mixed-pressure turbine by Daniel Adam. 


son and Co., Limited, connected through gearing to 
two old direet-current generators, which were removed 
from an older power-house, now dismantled, where 
they were belt-driven from reciprocating horizontal 
| engines. 

The water supply for the blast-furnace plant and 
the Bessemer and open-hearth plants above described 
|is pumped from Kilbirnie Loch by electrically driven 
| centrifugal pumps, three in number, arranged in No. | 

pumping station—-No, 21, on Fig. 1. 


New Sterr. Works. 


Turning to the new steel works— Section 2—which 
the company decided to erect at the urgent request of 
the Ministry of Munitions, shortly before the deaths 
of Messrs. Archibald and David Colville, we 
refer our readers to the six views of various 
portions which are given in our’ Supplement to- 
day. Melting began in January, 1918, in’ the 
first of the new open hearth furnaces. Two views in 
the Supplement, taken on April 25th this year, show 
respectively a furnace being tapped into the ladle, 
the slag overflowing into slag buckets, and the steel 
being teemed into ingot moulds standing on cars 
It will be noticed from the former that the ladle 
rests on a ground stand whilst filling, and from the 
latter that it rests in a fixed cradle under which the 
cars carrying the moulds pass. This smelting shop 
is shown at No. 4, on Fig. 1, and contains four open- 
hearth fixed furnaces of 60 tons nomiral capacity 
and two hot-metal mixers of 250 tons cepacity each, 
of the Wellman, Seaver and Head design, tilted by 
hydraulic power. The smelting furnaces are operating 
on the basie process and are lined with English 
dolomite plus about 15 per cent. of basic slag for the 
hearths, the brick backing being magnesite. 

From about 9in. above the bath surface the walls 
and roof are of silica brick. The air and producer 
gas are pre-heated to 1250 deg. to 1350 deg. Cent. 
in regenerators placed under the charging floor. 
In the melting shop proper—Fig. 2- there are two 
3-ton and one 6-ton overhead revolving charging 
machines, 60ft. span, by Wellman, Seaver and Head, 
Limited, and on a second gantry above them a 
50-ton electric overhead Jadle crane, by Babcock and 
Wileox, Limited, for dealing with the hot metal ladles 
coming from the blast-furnace department and 
charging the molten metal into the metal mixers. 
In the casting bay there are also two crane gantries. 
On the lower are three 100-ton five-motor cranes, 
with 15-ton auxiliary hoists, by Sir Wm. Arrol and 
Co., Limited. These cranes are used for dealing with 
the hot metal in the 70-ton ladles, and have a hoisting 
speed of 7ft. to 14ft. per minute on the 100-ton crab. 
Above them are two 12-ton three-motor electric 
cranes, by the same makers, having a hoisting speed 
of 25ft. per minute. The lower eranes have a span 
of 60ft. and the upper of 64ft. The bay or. the right 
of Fig. 2 receives the scrap and any cold pig iron 
which may be used, and is commarded by two 10-ton 
cranes, by John Grieve and Co., fitted with electro- 
magnets using 220-volt direct current. All rough 
metal at Glengarnock which requires a crane is !ifted 
by electro-magnet cranes. The consumption on the 
magnets alone is found to average about 11 units 
per 100 tons lifted, travelled and lowered. To the 
extreme left of Fig. 2 is a gas-producer house, also 
shown in a view in the Supplement. Close by the 











“ rf 
Tre Encincer” 


Swain Sc. 


FIG. 2—CROSS SECTION OF MELTING SHOP, CASTING BAY, AND GAS PRODUCER HOUSE—NEW WORKS 


older of the two is used in conjunction with the 28in. 
finishing mill—see Supplement—which rolls rails and 


|there are also a few marine type and water-tube 


| 
| 


boilers. The boilers are all hand-fired with coal, 


joists in addition to ordinary sections for shipbuilding | supplemented, when there is any to spare. by blast- 


and structural purposes. 
shears for the cogging mill, whilst another view shows 


This view also shows the | furnace gas. 


the hot saw for cutting the finished bars to length | 
hefore passing them on to the cooling banks—No. 5 | 


on Fig. a 


slabs. 


No. 2 cogging mill, having 36in. diameter | 
rolls, is used for rolling billets, tin bars, and small | 
After being cogged in this mill, the bars are | mixed-pressure Rateau turbine direct connected to 
cut in a set of steam hydraulic shears by Lamberton | two Brown-Roveri direct-current. generators and a | 


Electric energy is generated for the 


|old works in. No. 1 power station—shown at No. 3 


on Fig. 1. This station contains a 1000-kilowatt 
low-pressure Fraser and Chalmers’ Rateau turbine 
direct connected to two Brown-Boveri direct-current 
generators, a 1000-kilowatt Fraser and Chalmers’ 


chimney is a waste heat boiler, to which we shall 
‘refer later. Gas is supplied from a battery of fourteen 
|gas producers of the fixed water-bottom type, each 
9ft. 9in. diameter inside and gasifying about 1700 lb. 
lof coal (15 ewt.) per hour. With the coal available 
a gas of about 130 B.Th.U.’s per cubic foot—lower 
value—is obtained. The output of this No. 2 smelt- 
|ing shop is about 3200 tons of steel ingots per week, 
| but was somewhat less during the constructive period 
| when all cold stock had to be used. 
As already mentioned, the ingots are cast on cars 
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and taken at once to the reheating furnaces or soaking 
pits near the rolling mill—-shop 12, Fig. 1. There 
are three of these furnaces, each taking twelve ingots 
of from 32 to 60 ewt. each, but averaging about 
43 ewt. For these furnaces there are five gas pro- 
ducers, duplicates of those in the smelting shop and 
already described. The box iron castings forming 
the copings of the reheating furnaces are air-cooled 
internally to give extended life and reduce warping. 
In addition to the gas-fired holes there are fifty-four 
“dead ’’ soaker holes, used for excess ingots, chiefly 
when the mill is stopped for roll changing. Fig. 5 
is a section through the reheating furnaces and the 
dead soakers. It shows the stripping crane supplied 
by Wellman, Seaver and Head, in addition to which 
there are two electrically operated lid lifters by Alex. 
Jack and Co. From the reheating furnaces the ingots 
are lifted by one of two automatic self-dogging 
electric overhead eranes, with turntables, by Geo. 
Russell and Co., Limited, and placed on to a small 
car, which in turn deposits them on the live rolls 
leading to the cogging stand of the reversing 30in. 
mill, which is very clearly shown in the Supplement. 
There are three stands and at the time of our visit 
when rolling 10in. by 3}in. bulb angles from 43 ewt. 
ingots, the material was given thirteen passes in the 
cogging, two in the roughing and four in the finishing 
mill. The mill, which was constructed by David 
Colville and Sons, Limited, in their own workshop 
at Motherwell, will roll up to 15in. by 4in. channels, 
and is intended mainly for shipbuilding sections. 
The cogging rolls are 31 4in. to 284in. centres by 8ft. 
long in the barrel and are of cast steel. The roughing 
and finishing rolls are 30in. centres by 5ft. length of 
barrel, the roughing rolls of steel or iron as cireum- 
stances require. and the finishing rolls of cast iron, 
grain, not chilled. The nominal rolling week is 127 
hours, and the output about 2506 tons per week of ship 
sections, exclusive of crop ends. The mill is direct 
coupled to a non-condensing three-crank reversing 
engine, by Calloways, Limited, having cylinders 
40in. diameter by 54in. stroke, taking steam at 160 Ib. 
end exhausting into a Rateau heat accumulator 
supplying No. 2 power station. The engine is fitted 
with the makers’ patent single-lever control gear and 
a safety device arranged to shut off steam auto- 
matically in the event of the speed exceeding 150 
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FIG. 4 


revolutions per minute. The illustration of the engine 
—Fig. 4—was taken in Galloways’ shops, as it was 
impossible to obtain a satisfactory photograph of it 
in place. Apart from the mill itself there is a steam 
hydraulic bloom shear, by Lamberton and Co., to 
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remove the erop ends from the blooms, and after the 
finishing mill three electrically driven hot saws, which 
cut the bars and sections to length before they pass 
to the cooling bank. There are also the usual pull- 





overs between the racks and hydraulically operated 
/ 





manipulators at the cogging mill. Beyond the 
cooling bank there are a double-ended straightening 
machine and two cold saws which are served by an 
overhead crane. 

Steam for the new plant is generated in six Babeock 


Swain Sc 


FIG. 5—SECTION THROUGH REHEATING FURNACES AND DEAD SOAKERS 


and Wilcox water-tube boilers, with integral super- 
heaters working at a pressure of -160 lb. per square 
inch. Behind each boiler is a Green's economiser 
for heating the feed-water. The boilers are equipped 
with Babeock chain grate stokers driven electrically. 
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A coal-handling plant of the gravity bucket type 
raises the fuel to overhead bunkers, which in turn 
feed the hoppers over the chain grate stokers. The 
feed-water is pumped from the hot well at the power 
station,-and passes through an oil-eliminating and 
filtering plant by the Paterson Engineering Com- 
pany, and is then fed to the boiler by Carruthers 
duplex pumps, which are in duplicate, each ahle to 
do the work should the other be off for overhaul. 

A feature of the steam plant is the waste heat 
boilers, of which there is one on each of the new 
smelting furnaces, in addition to some which were 
put in the old works. Those interested will find fully 
detailed tests made on these and other boilers in the 
firm's other works in a paper read at the autumn 
meeting of the Iron and Steel Institute in 1918 by 
Mr. Thomas B. Mackenzie, engineer to the company. 

The electric energy necessary to drive the auxiliary 
machinery is generated in No. 2 power station— 
No. 14, on Fig. 1—-which contains two 1000-kilowatt 
mixed-pressure turbines geared to direct-current 
generators. The turbines, which are of the Rateau 
type, and generators are by the Westinghouse Electric 
and Manafacturing Company, and the gears are by 
David Brown and Co. Each turbine exhausts into a 
multi-jet condenser, having Le Blane rotary air and 
water extraction pumps, also by the Westinghouse 
Company, electrically driven. Current is distributed 
on the three-wire system. Out of balance is taken 
care of up to 20 per cent. by static transformers 
connected to the dynamo windings and beyond that 
by a balancer set. Both power stations are connected 
and all the main cables are bare copper, each with 
thirty-seven. strands of No. 13 gauge loaded up to 
900 ampéres per square inch. The three-wire system 
enables quick-reversing motors and electro-magnets 
to be on 220 volts, whilst 440 volts is used on the 
general run of motors. The total horse-power of the 
motors installed is about 14,000. ‘The current. gene- 
rated ix about 140,000 units per week, which inehides 
a supply to the village of Glengarnock. 

The water supply for the new works is pumped 
from Kilbirnie Loch by two electrically driven turbine 
pumps, placed in No. 2 pumping station—No. £2, in 
Fig. 1—to a reservoir No. 23 in the plan, from which 
the water gravitates to the power station, melting 
shop and mills. 

SrroecruRAL DEPARTMENT. 


The structural department—No. 16, in Fig. 1— 
is well equipped and deals with all plating and strue- 
tural repairs and with outside contracts for general 
works purposes, collieries, large hotels, office build- 
ings, and the like. It contains the usual multiple 
drills, plate edge planers, cold saws, hydraulie bending 
and joggling presses, pneumatic riveting plant, tem- 
plate loft, &e. 

3¥-PRODUCT DEPARTMENTS. 

The by-product depaftments consist of a chemical 
works—No. 2, in Fig. l—and a phosphoric slag mill 
—No. 26, in Fig. 1. In the former the tar and 
ammoniacal liquor from the blast-furnaces are further 
treated, the tar being fractionally distilled in gas-fired 
stills, from which about 600 gallons cf blast-furnace 
creosote oil and 6tons of pitch, or about 1700 gallons 
of tar in place of the oil and pitch, are obtained per 
100 tons of coal fed to the furnaces. During the 
summer months pitch cannot be shipped unless in 
barrels, and is stored in special open ponds. From 
the ammoniacal liquor about 1 ton of ammonium 
sulphate is obtained per 100 tons of coal fed to the 
furnaces. 

The phosphoric slag mill grinds up the hasie slag 
from the Bessemer converters and basic-lined open- 
hearth steel furnaces into phosphoric manure, which 
is in considerable demand for agricultural purposes. 

The Glengarneck Works are designed for future 
extension, but as at present laid out have a capacity 
of about 2200 tons of pig iron, 1400 tons of Bessemer, 
and 5000 tons of open-hearth ingots per week, and 
employ about 3000 men. 








Proposed Flooding-Relief Works for 
London. 


THE London County Council has adopted a report 
made by its Main Drainage Committee on an exten- 
sive scheme which has been developed to relieve the 
floodings which are the results of heavy rainfalls in 
various areas throughout the county. The total cost 
of the whole of the proposed works, taken at pre-war 
prices and not including anything for the acquisition 
of land or for paying compensation, amounts to 
nearly two and a-half million pounds sterling. 

The report states at the outset that for many years 
complaints have been made, after heavy falls of 
rain, of flooding in different districts. Dealing with 
the matter had to be postponed owing to the war, 
because practical work was then impossible, but the 
Committee expresses the opinion that the question 
does not admit of any further delay. It accordingly 
discusses a scheme which has been prepared by the 
Council’s chief engineer, and which it has approved 
in principle. 

Before explaining it, however, it presents a short 
description of the existing main drainage system. It 


by the old valley streams or tributaries of the Thames. 
Those streams, of which the Fleet River is the most 
noteworthy example, have been for the most part 
covered in and converted into sewers, known as 
main sewers. In the early sixties of last century, the 
Metropolitan Board of Works, under the advice of 
the late Sir Joseph Bazalgatte, intercepted the flow 
of the streams by constructing large intercepting 
sewers. which run from west to east and discharge 
their contents at the outfalls at Barking and Crossness 
on the north and south side of the Thames respectively. 
The old valley sewers still remain in existence, acting 
as feeders to the interceptors for sewage, and as over- 
flows discharging storm water at their old outlets 
into the Thames when the rain water fills them and 
the interceptors above a certain level. 

The London County Council within twelve months 
of its constitution called for expert opinion on the 
whole sewage system, and especially for information 
as to the best methods of dealing with the sewage 
at the points of discharge. About £1,200 000 were 
expended between the years 1889 and 1899, and a 
report was adopted in 1899 which first of all envisaged 
an expenditure of a further sum of £3,000,000— 
increased a year or so later to £3,772,550—and which 
advised the construction of two more intercepting 
sewers, with outfall sewers, from west to east on 
both the north and south sides of the Thames. In 
November, 1903, after an abnormally wet period, 
Sir Maurice FitzMaurice recommended the expendi- 
ture of a further £795,000 on flood relief works. The 
expenditure under the two last-named headings had, 
at the end of March of this year, amounted to approxi- 
mately £4,063,700. The total capital expenditure 
on the main drainage system between 1856 and 
‘March 3ist, 1914, had been £12,514,606, of which 
approximately one-half had been amortised, the net 
debt at the latter date being approximately 
£6,356,042. 

In spite of all that has been done, however, flooding 
continues to oceur in some districts at times of heavy 
rain, and it is occasionally very severe indeed. As 
giving some idea of the vast volumes of water to be 
dealt. with, the report quotes a calculation made by 
Sir Benjamin Baker and Sir Alexander Binnie in 1891. 
At that date it appears that as a result of the fall of 
half an inch of rain on the north side of the river in 
one hour, there would be required, for the discharge 
of the run-off, a channel 500ft. in width and 10ft. 
deep, and the velocity of the water would be 200ft. 
per minute. Furthermore, the run-off resulting from 
half an inch of rainfall in one hour flowing off the 
whole county area would represent a river the 
width of the Thames at Westminster flowing Loft. 
deep at the rate of three miles per hour. It is explained 
that a factor in the present-day problem is the fact 
that in recent years there has been an increase in the 
quantity of water to be dealt with by the sewers 
and pumping stations, especially during sudden 
storms. This phenomenon is due partly to increased 
development of land in London, but probably to a 
much greater degree by the improvement in, and the 
waterproofing of, road surfaces by tarring and other 
means, which causes the water to flow into the sewers 
in greater quantity and more quickly than was pre- 
viously the case. This improvement, it is thought, 
will no doubt be extended, and must be taken into 
account in considering the future requiremeats of 
the main drainage service. 

The discharge of storm water into its natural and 
only possible destination, the river Thames, is at 
present effected in four different ways :— 

(1) By the intercepting sewers which convey the 
sewage to the outfalls. The amount of storm water 
which can be removed by this means is strictly 
limited, the intercepting and outfall sewers being, 
broadly speaking, only capable of taking the equi- 
valent of about half an inch of rainfall per day, which 
is equal to one-forty-eighth of an inch per hour, or 
only a very moderable rainfall. Of course, however, 
the storage of the sewers themselves offers some 
relief in this connection ; 

(2) By the old valley sewers, nearly all of which 
still retain their outlets into the river. These outlets, 
however, in most cases cannot come into operation 
during the period when the tide is high in the river, 
and consequently, though they afford a valuable 
relief, cannot be relied upon to prevent flooding in 
the districts adjoining the river in the not uncommon 
event of a storm occurring at or near the time of high 
water ; 

(3) By specially constructed storm relief sewers, 
of which there are several, and which can discharge 
into the river at all stages of the tide. These sewers 
constitute by far the most effective form of relief, 
but obviously they can only be of use for such areas 
as are well above the level of high water in the river ; 
(4) By storm-water pumping stations, generally in 
connection with specially constructed sewers at a 
low level, which collect the water overflowing from 
existing sewers. Pumping stations, however, suffer 
from several disadvantages as compared with gravita- 
tion sewers, such as those referred to under heading 
(3). They are expensive in running cost and main- 
tenance, and though available at short notice, are 
not capable of taking a sudden rush of water in the 
same way as is a free outlet into the river. For a 
large proportion of the total area of London, however, 
they are, in practice, the only means of affording 





is pointed out that. London was originally drained 





relief to the sewers, 
\ 


The scheme at present brought forward consists, 
broadly speaking, in affording further facilities for 
discharging storm water directly into the Thames by 
the shortest possible routes. In some cases existing 
channels and outlets are to be enlarged ; in others 
new conduits will have to be created. In some 
instances discharge will take place by gravitation ; 
in others pumping is involved. 

We cannot spare space to go in detail into all the 
ramifications of the scheme, but the following is a 
summary of the new sewers and pumping stations 
which it is proposed shall be constructed and erected, 
with the estimated cost of each separate item, cal 
culated on a basis of pre-war prices : 


North Side of the River. 


Pumping station at Hammersmith 
and new relief sewer from Ham- 
mersmith-road .. .. .. .. 

Enlargement of Lot’s-road pump- 
ing station and new relief sewer 


230,000 


from Walham Green . oan! 
Storm relief sewer from Kilburn and 
Shepherd’s Bush to Hammer- 
smith cei ks ee een ep , ee 
Alterations to King’s Scholars’ Pond 
and pumping station... ..  .. 60,000 
*North-eastern storm relief sewer 320,000 
Storm relief to Fleet sewer se 60,000 
*Alterations and new engines at 
Abbey Mills pumping station 60,000 
Isle of Dogs pumping station en- 
largement .. . Teh 52,000 


100,000 


Supplementary works 
1,317,000 


South Side of the River. 


Beverley Brook relief culvert 20,150 
*Wandle Valley sewer, Ist portion.. 100,000 
Wandle Valley sewer, 2nd portion 80,000 


Improvement of theriverGraveney — 60,000 
Storm relief sewer from Norwood, 
Streatham and Dulwich to Vaux- 
hall SP gr 
Shad Thames pumping station, ad- 
ditional engines Aad aa ee 
Storm relief sewer and storm water 
pumping station at Deptford 
Storm relief sewer from Sewer No, 2 
to river Thames at Charlton 
Storm relief sewers in Lewisham and 
Woolwich ie aa eas 
Supplementary works 


270,000 
20,000 
140,000 
60,000 


300,000 
100,000 
1,150,150 


Total .. .. £2,467, 150 


The proposals for the execution of the works 
marked with an asterisk had already been before the 
Council, but for convenience they are included in the 
present scheme. Deducting from the total cost the 
expenditure involved in the completion of those 
works already submitted to the Council, the net cost 
on @ pre-war basis on the new proposals amounts to 
£1,935,150. 

In a note concerning the financial aspect of the 
scheme, the Finance Committee of the Couneil 
remarked that the total expenditure involved was esti- 
mated at from £5,000,000 to £5,500,000, including 
the cost of property and compensations and including, 
also, the sum of £100,000 already voted by the Council, 
and that it was anticipated by the Main Drainage Com- 
mittee that expenditure will be incurred at the rate 
of about £900,000 a year from 1920-21 onwards. 
The Finance Committee added that, having regard to 
prevailing conditions, it is of opinion that “ only 
the most urgent work should be put forward at the 
present time.” It is to be presumed, though it is 
not specifically stated to be so, that the figures in the 
Finance Committee’s report have been arrived at 
on a basis of present-day prices. 








The Metamorphosis of the Locco- 
motive. 
By H. HOLCROFT. 
No. T. 
INTRODUCTION. 


Tue future of the steam locomotive is at present 
obscure. As a result of the Great War radical depar - 
tures from the state of things previously existing 
must take place, and nowhere will the changes be 
more pronounced than in the means of transport, 
more especially as regards the British railway systems. 
The steam locomotive is threatened with extinction 
if large generating stations producing electricity for 
power, light, and heating are ultimately established 
at convenient centres all over the country. The 
variety of forms and differences in detail hitherto 
existing between the locomotives of the many railway 
companies will vanish in time under any scheme of 
agreed standardisation, or the same conditions may 
be produced by State ownership. During the past 
four years progress has been almost entirely arrested, 
and it is as yet too early to see any indications as 
to the directions in which new developments will 
take place. The moment is therefore opportune to 
study the history of the locomotive, as it is most 
instructive to do so, and to attempt to arrive at the 
reasons which have led to the successive changes in 
design and construction from time to time. : 

It is commonly said that there is but little funda- 
mental change from the early to the modern types of 





locomotives except for size. To outward appearance 
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there is some truth in this statement as far as shape 
and the disposition of the various parts are concerned, 
but there is a vast difference in the materials used 
and in the manner of their use. At the present day 
not only is mild steel the principal material, but it is 
made to several standard specifications, each with its 
own exacting physical and chemical tests, to ensure 
that the metal will possess characteristic properties 
and withstand the loads and conditions imposed upon 
it when in use. By varying the chemical composition 
of the steels, together with their heat treatment, metals 
of different hardness, ductility, tensile strength, 
resistance to fatigue, &c., are obtained, and in the 
present state of the art of steel making large plates 
ofgunvarying thickness and homogeneousness and 
heavy billets of metal for forging purposes are obtain- 
able whose properties can be relied upon. As a con- 
sequence the proportions of the various parts of the 
engine are calculated to a nicety and the metal used 
to greater advantage than of yore. This improve- 
ment of material presents an immense advance upon 
the early days of locomotives, when wrought iron of 
somewhat uncertain qualities, produced in the form of 
balls in puddling furnaces and afterwards welded 
under a hammer, formed the principal material of 
construction. 

Again, with modern methods steel plates are bent 
and flanged in presses, thereby superseding plate and 
angle iron construction for brackets, stays, &c., while 
mild steel stampings formed under drop hammers 
replace wrought iron forgings and occasionally articles 
of cast iron or brass as well. Mild steel is also used 
in the form of castings, which, after proper annealing. 
are stronger and lighter than their equivalent in cast 
iron, weight again being used to greater advantage. 


THE ORIGIN OF RAILWAYS. 


The history of the steam railway locomotive is 





inseparable from that of the railways themselves, as 


means he reduced the steam engine to a compact and 
portable form and quickly realised the possibility 
of adapting it as a tractor. The first locomotives of 
Trevithick were constructed for running on common 
roads, one pair of wheels being used for propelling 
and the other pair fixed to a swivel for steering the 
machine. In 1803 he built a locomotive for a tram- 
way in South Wales, the rails of which were of angle 
section, the wheels of the wagons being plain and 
guided by the flange of the angle. The locomotive 
placed on this tramway was a development of the 
first road engine, but the simple connection driving 
on the outside crank pins of the wheels was abandoned 
in favour of a geared drive so as to obtain the adhesion 
of two pairs of wheels. The boiler was of the return 
flue type, and a single cylinder placed in a horizontal 
position was partly immersed in one end of the boiler 
so as to be jacketed with steam. The piston-rod was 
fixed to a guided cross beam with a connecting-rod 
on either end coupled in a reverse direction to a crank 
shaft with fly-wheel fixed at the opposite end of the 
boiler. A pinion wheel on this shaft geared into a 
large spur wheel, which in turn drove toothed wheels 
fixed to each axle. Exhaust steam discharged up 
the chimney assisted the draught, while the valve 
gear consisted of a striker on the crosshead engaging 
stops on a tappet rod attached to the lever of a four- 
way cock. The weight of the engine was 5 tons and 
the adhesion of the two pairs of wheels with plain 
tires was found to be sufficient to haul loads of 25 tons. 

In 1804 a similar design of engine was built at 
Newcastle, but the position of the cylinder and fly- 
wheel were reversed so as to give better access to the 
firehole. This ‘locomotive ran upon rails of rect- 
angular section and consequently had flanged wheels. 

In 1808 Trevithick exhibited in London a loco- 
motive and coach running on a circular track. This 
engine reverted to the design of the first road loco- 
motive, having a single pair of driving wheels and 





























fixed below the boiler and at a phase of 90 deg. relative 
to one another, being coupled together and connected 
to the axles by spur gearing. A subsequent improve- 
ment was to drive directly on the wheels without the 
intervention of crank shafts, as in Trevithick’s first 
road engine, the connection through gearing between 
the two axles being superseded by coupling rods at 
right angles to one another on either side. Stephen- 
son also introduced springs and replaced the tappet 
motion for working the valves by excentrics. 

So far railways had been private concerns for 
mineral traffic, but in 1825 the first public railway was 
opened between Stockton and Darlington, and so 
inaugurated the British railway system. The line 
was intended for goods traffic only, but the inhabi- 
tants of the district insisted upon riding on the wagons, 
and special provision had to be made for them. Thus 
began passenger trains, which as a cheap mode of 
transit rapidly superseded the stage coach. The 
earliest engine on this railway was named “ Loco- 
motion,” and contained the main features of Stephen- 
son’s design, and it was provided with a four-wheeled 
tender. Other engines were built to the same design, 
and following upon them Stephenson introduced 
others which had the direct drive from outside 
cylinders inclined at about 45 deg., thus marking a 
distinct advance. The position of the cylinders 
at the footplate end enabled the valve gear to be 
readily accessible for reversing. 

Upon the same railway Hackworth rebuilt an 
experimental four-cylinder engine into one with two 
Vertical cylinders, which drove directly on one pair 
of coupled wheels unprovided with springs, so as to 
avoid excessive clearance in the cylinders. This 
engine was the first to prove a really commercial 
success, and it undoubtedly owed its increased 
hauling powers to improved boiler capacity brought 
about by the simple plan of contracting the blast 
pipe orifice, so as greatly to increase the velocity of 
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many of the developments have only been possible 
by improvements in the permanent way and struc- 
tures, while in turn the development of railways has 
arisen mainly from industrial expansion. 

Towards the end of the eighteenth century Great 
Britain began to turn from an agricultural to an 
industrial country, and the needs of transport became 
general instead of merely local in character. As a 
result a network of turnpike roads and canals sprang 
up, the former mainly for passenger and mail traffic 
and the latter for minerals and heavy goods. Transit 
by sea or canal was cheap, but access to the mines 
was often dependent on the connecting link of horse- 
drawn traffic, which was expensive, the load. in ton- 
miles per horse being very limited on roads of the 
period. In order to increase the ton-mileage special 
tracks of stone blocks, cast iron plates, or baulks of 
timber were first laid, on which small trucks or trams 
were drawn. As two or three of these vehicles could 
then be hauled coupled together, edges or flanges to 
the tramway became necessary to confine the wheels 
to the narrow track. An obvious economy was to 
reduce the track to a pair of narrow girders or rails 
and place the flanges on the wheels instead. Such 
tramways between the collieries and the sea or canals 
multiplied and further economies were sought. Early 
in the nineteenth century a solution was found in 
the application of the steam engine as a tractor, not 
only dispensing with the horse, but doing the work of 
many horses and at a greater speed, a very consider- 
able advance in ton-miles per unit. 


Earty Locomotives. 


The steam engines of the period worked at atmos- 
pheric pressure, and were consequently ponderous 
and bulky in relation to the power developed and quite 
unsuitable for any purposes than pumping and other 
stationary work. Richard Trevithick was the advo- 
cate of high-pressure steam and successfully made 
boilers to withstand heavy internal pressures, a 
wonderful accomplishment at that time. By this 





connecting-rods directly attached to outside crank 
pins, and was the acme of simplicity throughout. 
It is clear that Trevithick successfully demonstrated 
the possibility of conveying passengers by train at a 
speed of twelve or fifteen miles an hour, but he was 
much in advance of the times and failed to impress the 
value of his schemes upon the public. His various 
locomotives do not appear to have been put to any 
extensive use, as they were too heavy for the exist- 
ing permanent way; but nevertheless they stirred 
the imagination of other engineers and formed the 
starting point for their further endeavours. 

A little later locomotives were constructed by 
Blenkinsopp at Leeds in which the four wheels merely 
carried the weight of the engine, propulsion being by 
means of a pinion wheel gearing into a rack rail fixed 
alongside the track. The reason for this arrangement 
was that since the railway followed the contour of the 
ground some of the gradients were too steep for 
adhesion between wheel and rail to be sufficient. A 
little experience would soon show that it was cheaper 
and more satisfactory to make cuttings and raise 
embankments than to lay down a rack rail, thus bring- 
ing about a forward step in permanent way construc- 
tion. 

This fact appears to have been duly recognised, for 
the locomotives built by Headley at the Wylam 
collieries reverted to the adhesion principle. They 
had two vertical cylinders, with a long stroke, on either 
side of the boiler over the trailing wheels working 
two overhead beams from which connecting-rods 
turned a crank shaft with the cranks on either side 
at right angles to one another, so that the engine was 
self-starting. The power was transmitted to the 
wheels through spur gearing. 

George Stephenson improved upon the Wylam 
engines at the Killingworth Collieries by doing away 
with the beams and reverting to the Trevithick 
arrangement. He immersed two cylinders in the 
top of the boiler, one behind the other in a vertical 
position inverted so that they drove two crank shafts 






































FIG. 2 


the exhaust steam, and thereby induce a very much 
larger volume of air through the fire. 


THE OPENING OF THE Ratiway ERa. 


The growing commerce of Manchester necessitated 
improved means of communication with thefport of 
Liverpool, and a public railway was projected. 
Stephenson was appointed as engineer, and with the 
experience already gained he devoted considerable 
expenditure on the permanent way works in order]to 
obtain a line that was as nearly level as possible 
throughout. That is to say, a large initial outlay 
was made in order to reduce working costs by enabling 
the locomotive to draw heavier loads. It must 
be remembered that not only was the weight of the 
engines restricted to a few tons, while the heating 
surface of the boilers was very limited, but the steam 
was not used expansively, and followed the piston 
at full pressure throughout the stroke ; consequently 
the horse-power developed was small. The maximum 
tractive effort only amounted to about 1000 lb. net, 
so that, taking the starting resistance of wagons at 
15 lb. per ton, the greatest load on level could not 
exceed 66 tons. A gradient of 1 in 150 would thereby 
double the resistance and halve ths maximum load 
to 33 tons only, reducing the revenue correspondingly. 
The influence of gradients and sharp curves on the 
working costs was accentuated in the case of loco- 
motive power of such small dimensions ; hence the 
care in grading the line, notwithstanding the large 
expenditure incurred. Even greater care was exer- 
cised in this respect when Brunel constructed the first 
portion of the Great Western Railway a few years 
later, the ruling gradient being 1 in 1320 and the 
curves of very large radii. 

At the time of the construction of the Manchester 
and Liverpool Railway the directors of the under- 
taking were not altogether confident that any of the 
existing designs of locomotives would prove a com- 
mercial success on the new line, and they accordingly 
organised a competition to stimulate progress, the 
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competing engines being required to conform to 
certain conditions which would make them accept- 
able. One condition was that the locomotives should 
consume their own smoke. The easiest way of 
meeting this requirement, or rather of avoiding it, 
was to burn coke, and for some thirty years after- 
wards this fuel continued to be used in place of coal. 
Much has been written of the historic evenp at 
Rainhill, near Liverpool, so it will suffice to say that 
Stephenson’s “ Rocket ’’ emerged with chief honours. 
That engine, again, marked a considerable step for- 
ward in several ways. The boiler was multitubular, and 
had the rudiments of a fire-box attached to it. A 
single pair of driving wheels of comparatively large 
diameter was situated at the front end and driven 
directly by outside cylinders inclined at about 45 deg. 
on either side of the boiler at the trailing end, which 
was supported on a pair of small carrying wheels. 
The exhaust steam was discharged as a jet in the 
chimney, thereby increasing the draught and rate of 
combustion, so that the capacity of the boiler was 
augmented. Up to about the time of the trials at 
Liverpool natural draught from tall chimneys was 
generally the best obtainable, although it was some- 
times supplemented by bellows worked mechanically 
from an axle, or by the weak action of the unrestricted 
exhaust pipe. It is not quite clear when exhaust 
steam was first discharged through a nozzle so as to 
increase its velocity and create a strong draught, but 
the device can be most probably credited to Hack- 
worth, and it is said that Stephenson only learned of 
the contrivance at the Rainhill trials and modified 
his exhaust after the manner adopted in Hackworth’s 
competing engine, the ‘‘ Sanspareil.”’ 
The “* Rocket’ was an appreciable advance, both in 
mechanical arrangement and efficiency as well as in 
boiler capacity. It was further improved upon in 
course of time by several alterations, the inclination 
of the cylinders being lessened, by which a good deal 
of the disturbance due to the vertical component 
of the cylinder thrust acting at the hornblocks was 
eliminated, and by the substitution of a smoke-box 
for the bend at the base of the chimney, allowing 
of access to the tubes. Several engines of this design 
were made about 1830, but the maintenance costs 
were high, and it was some five years before a more 
satisfactory engine was evolved. 


THE COMING OF THE MODERN LOCOMOTIVE. 


So far, progress had been comparatively slow, and 
after some thirty years the locomotive was still in a 
very crude state, but during the next few years great 
strides were made. In the first place, lap was added 
to the slide valves, which were worked by excentrics 
having angular advance. The engine did not always 
start so readily when cutting off at about three- 
quarters of the stroke, but any slight difficulties at 
starting could be overcome by reversing the engine 
for a short distance, so as to bring the cranks into a 
more favourable position. With this simple altera- 
tion, a limited amount of expansion of the steam took 
place, and the hauling capacity of the engine increased 
by some 30 per cent. without any greater demands 
being made upon the boiler. As a consequence of 
this development, and because improved permanent 
way allowed of heavier engines, railways could be 
constructed more cheaply with steeper gradients, 
and the London and Birmingham line was made with 
ruling gradients of about 1 in 300, so that the building 
of railways in general was much stimulated. 

The next step after the ‘‘ Rocket’”’ is due to Bury, 
of Liverpool, who constructed a four-wheel coupled 
engine with more or less horizontal eylinders inside 


the tractive effort at high speeds considerably. 


fifteen miles per hour more than the other. 


cated in Fig. 2. 


disposition of parts. 








Radiometallography. 
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FIG. 1—THE COOLIDGE TUBE 


the ports in the cylinders were small and the fixed 
cut off late, so that the piston speed had to be kept 
down to avoid excessive wire-drawing and back pres- 
sure of the steam, which would otherwise diminish 
This 
fact is illustrated diagrammatically in Fig. 1, where 
engines of the same dimensions, but with different 
sized wheels, are compared, the running speed of the 
larger one, representing the broad gauge, being 


Owing to the stability of the wide gauge, it was 
possible to raise the boiler centre sufficiently to admit 
of a crank axle for the large wheels, and so allow of 
inside cylinders, a practice that was not then con- 
sidered safe on the narrow gauge, except for smaller 
wheels and consequently lesser speeds. This is indi- 


The early broad gauge engines were by no means 
satisfactory, but after the appointment of Daniel 
Gooch as locomotive superintendent, the Great West- 
érn Railway Company designed its own locomotives, 
and with the opening of Swindon works in 1846, 
together with those at Crewe just a little earlier, the 
initial stages were over and the locomotive can be 
said to have assumed a settled form, progress becom- 
ing slower and being more in the nature of improve- 
ments in details and construction rather than the 


THE remarkable possibilities of X-rays for the 
internal examination of various materials have already 
been described in the account we published of the 
joint meeting of the Faraday Society and the Rontgen 
The valuable papers 
scientific 
research into the technical side of the subject and 
illustrating its applications for the detection of internal 
flaws and imperfections, indicate a great future in all 





the frames under the smoke-box, driving upon a 
cranked axle. This engine had a round backed fire- 
box and bar frames. Stephenson recognised the good 
features in the engine and without loss of time pro- 
duced a similar one with inside cylinders, but having 
a single pair of driving wheels of fairly large diameter 
and a small pair of leading wheels. Sandwich frames, 
consisting of hard wood between two thin flitch plates 
of iron, were placed outside the wheels, the bearings, 
of course, being outside also. A subsequent improve- 
ment by the same designer was an engine with a 
small pair of trailing wheels added, and thus with the 
creation of a 2-2-2 type, the locomotive was assuming 
its more modern form. 

Then came the opening of the Great Western 
Railway, with its broad gauge track of 7ft. O}in. 
between rails. It was designed as a high-speed line, 
was built for the maximum of comfort and smooth 
running, and was intended for passenger traffic 
rather than goods, as previous lines had been. The 
ultimate abolition of the broad gauge in 1892 was 
almost entirely due to its unsuitability for goods 
traffic, for not only did transhipment at points of 
contact with standard gauge lines greatly increase 
costs, but much more ground was required for sidings, 
on account of their width and the large radii of curves. 
Nevertheless, the enterprising policy and genius of 
Brunel revolutionised railway travel in a very few 
years, as the so-called narrow gauge lines endeavoured 
to emulate the astonishing feats of the broad gauge. 
In order to realise running speeds of forty or fifty 
miles an hour, the broad-gauge locomotives were 
required to have driving wheels of 7ft. up to even 
10ft. diameter, and engines of the 2-2-2 type were 
obtained from private firms, details of design being 
jeft to the builders. The large diameter wheel was 


branches of engineering for this method of examina- 
tion of materials. X-rays, which in the past have 
acquired an almost purely medical significance, are 
now becoming a valuable aid to the metallurgist 
and the engineer. This revolutionary advance in 
X-ray science is due to the advent of high-power 
X-ray tubes. The Coolidge tube is the best known 
in America and in this country, the patent owners 
here being the British Thomson-Houston Company. 
The Coolidge tube may be compared with the 
three electrode valve, which has resulted in equally 
remarkable developments in wireless telegraphy and 
telephony, in so far as both pieces of apparatus 
utilise the stream of electrons emitted from an elec- 
trically heated incandescent filament and submit these 
electrons to the action of an electric field. Although 
high rarefaction is required for the production of 
electrons by the earlier discharge tube process, none 
are emitted if the vacuum is pushed to extremes. In 
the case, however, of the emission of electrons from 
hot bodies the highest attainable vacuum causes no 
diminution in the number thrown out. Electrons 
produced from such a filament at a temperature of 
about 1800 deg. C. are submitted in the Coolidge tube, 
as previously stated, to the accelerating action of an 
electric field. In the path of the rapidly moving 
electrons a metallic body is interposed, with the result 
that the velocity of the electrons is neutralised by the 
atoms of the metal. The velocity, and thus also the 
kinetic energy, of the electrons on impact with the 
target is determined by the potential gradient of the 
electric field. and it is this rapid retardation of high- 
velocity electrons which gives rise to the type of 
radiation in the ether familiarly known as X-ray 
radiation. It was long suspected that X-rays were 
of fundamentally the same nature as ordinary light 





necessary for high speeds at this stage of progress, as 


waves, but with a range of wave lengths of the same 


order as the atomic distances in solids. The experi- 
mental verification of this hypothesis is based on the 
phenomena of interference and diffraction utilising 
the arrangement of the molecules in a crystal as a 
difiraction grating. When X-rays fall upon a crystal 
the atoms become the centres of diffracted rays. The 
atomic planes in a crystal recur at regular and equal 
intervals. This arrangement added to the penetrative 
power of the rays results in the production of pro- 
nounced interference effects. By this means Professor 
W. H. Bragg has succeeded in obtaining sharply 
defined X-ray spectrum. The spectrum obtained 
is in reality the emission spectrum for the particular 
element used as the target in the Coolidge tube. In the 
tube used in metallography the target is constructed 
of tungsten, as the metal must be of the highest 
possible atomic weight in order to obtain rays of the 
shortest wave length and consequently the highest 
penetrative power. 

A Coolidge tube of this type is shown in Fig. 1. It 
consists of a bulb of soda glass exhausted of all gases 
to the extreme possible limit, in which is supported 
the cathode A so arranged that it may be heated 
electrically ; an electrically conducting cylinder or 
ring G connected to the heated cathode, and so located 
with reference to it as to focus the cathode rays on 
the target ; and the anti-cathode or target K. The 
cathode consists of a tungsten filament forming a 
flat closely wound spiral. This filament is electrically 
welded to molybdenum wires B, to the other extre- 
mity of which are welded the two copper wires C, 
which are in turn welded to the platinum wires D. 
To ensure rigid support for the hot filament the 
molybdenum wires are sealed directly into a piece of 
special glass E, which has the same coefficient of 
expansion as molybdenum. The outer end F of the 
supporting tube is of soda glass like the bulb itself, 
and it is therefore necessary to interpose a graduated 
series of different kinds of glass to allow for the differ- 
ence of expansion of the parts E and F. A small 
glass tube surrounding one of the copper leads pre- 
vents short-circuiting of the copper wires C. The 
range of current—3 to 5 ampéres—used on the fila- 
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“TEEL CASTING 


FIG. 2—THE TUBE ARRANGED FOR RADIOGRAPHIC EXAMINATION 


ment corresponds to a potential drop through the 
filament of 1.8 to 4.6 volts and a temperature of the 
filament from 1900 deg. C. to 2300deg. C. The 
focussing device G consists of a sleeve of molybdenum 
projecting slightly beyond the plane of the filament. 
It is supported by two molybdenum wires H which 
are sealed into the end of the glass tube E. The 
sleeve is electrically connected to one of the filament 
leads. The sleeve G, besides acting as a focussing 
device, also prevents any electron discharge from the 
back of the heated portion of the cathode A. The 
anti-cathode or target K also serves as an anode. It 
consists of a single piece of wrought tungsten welded 
to a molybdenum rod L of cylindrical section and 
supported by a molybdenum split tube M. This 
split tube fits snugly in the glass anode arm and serves 
the double purpose of supporting the anode and of 
conducting heat away from the cylindrical rod, and 
so protect the seal of the inlet lead N. In larger 
sizes of the apparatus it becomes necessary to water 
cool the target, which is made hollow for this purpose. 
Unless the filament is heated the tube, like the 
Fleming valve, shows no conductivity in either direc- 
tion, as the number of electrons emitted by the 
cathode ard therefore the current depends only on 
the temperature of the filament. If the temperature 
of the filament is low only a small number of electrons 
escape from it, and, consequently, only a small dis- 
charge current—the saturation current—-can be sent 
through the tube. Increasing the impressed voltage 
above that needed for this current value causes no 
further increase in current. It simply increases the 
velocity of the cathode rays and hence, as previously 
explained, the penetrating power of the X-rays. 

The tube suppresses any current in the direction 
which does not make the hot filament cathode, and 





it is therefore capable, like the Fleming valve, of 
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rectifying its own current when supplied from an 
alternating source. However, the use of alternating 
current will very considerably lower the maximum | 
allowable energy input, for as soon as the target 
becomes heated at the focal spot to a temperature 
approximating that of the filament, the tube will 
cease completely to rectify as the temperature of the 


FIG. 3—REPRODUCTION OF RADIOGRAPH OF CASTING 


focal spot rises, and will allow more and more current 
to pass in the wrong direction. Alternating current 
tends accordingly to give a mixture of rays with a 
large proportion of weak radiation, and although 
special designs of machine have been introduced 
investigators apparently still incline to induction coil 
apparatus. 

We are indebted to the British Thomson- 





FIG. 4—REPRODUCTION OF RADIOGRAPH OF CASTING 


Houston Company, Limited, for the following par- 
ticulars and illustrations of a radiographic examination 
of a steel casting originally 2}in. thick and weighing 
about a ton which was thought to be faulty. Imper- 
fections had been found during the machining process, 
and it was necessary to ascertain whether there were 
other flaws below the surface. The casting,was sent 





FIGS. 5, 6, 7 AND 8—TOP, BOTTOM AND 


into the research laboratory for an X-ray test. The 
arrangement for taking the radiograph is shown in 
Fig. 2. 


A special high-voltage Coolidge tube was set up in | 
front of the suspected portion of the casting and an | 
Sin. by 10in. X-ray plate backed by a large sheet of 
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lead—the intensifying screen—-was placed imme- 
diately behind the casting, the distance between the 
cathode and the plate being 20in. The tube was 
excited by an induction coil with a mereury turbine 
interrupter. The current passing through the tube 
was 1.25 milli-ampéres and the voltage corresponded 
to a ldin. spark gap. An exposure of two minutes 
was given. The casting was nine-sixteenths of an 
inch thick at the radiographed point. Several 
exploratory radiographs—see Figs. 3 and 4~—-were 
taken at different points. 

In all cases the surface tool marks were visible in 
the radiographs, and in all but one there were peculiar 
markings which suggested interior flaws. In order | 
to confirm these indications a cireular piece—shown | 
in Fig. 3—lin. in diameter was punched from the 
casting. The top and bottom surfaces of this cylin- 
drical piece of steel were quite flawless, but on looking 
at the edge there was found to be a hole from side to 
side. An ordinary photograph of the top surface of 
the piece punched out is reproduced in Fig 5. No im- 
perfections are visible, the U being a punch mark to 
identify the top. A similar photograph of the bottom 
surface is shown in Fig. 6. The position of the flaw, 
which was disclosed by the 'radiographs, is clearly 





SIDE VIEW OF PIECE PUNCHED FROM CASTING 


seen in the engravings—Figs. 7 and 8—which show 


the two opposite sides of the punching. 








THE Admiralty proposes to construct forty-two large 


| fuel oil tanks at Portland. 








|The First Semi-Diesel Engines Made 


in New Zealand. 


For some considerable time the firm of Andersons, Ltd.., 
of Christchurch, New Zealand, had been contemplating the 
menufacture of semi-Diesel engines, but owing to pressure 
of work in its oil engine department, the matter had to lie 
over until cireumstances arose which made further con- 
sideration necessary. It had undertaken to import a 
set of twin semi-Diesel Skandia engines, and install them in 
the Morning Light, an auxiliary powered vessel belonging 
to the New Zealand Refrigerating Company. The delay 
and uncertainty in obtaining these engines induced Messrs. 
Andersons to confer with the general manager of the 
refrigerating company, with a view to requesting him to 
let them try their hands at designing and manufacturing 
the engines themselves, and he, doubtless in view of the 
success they had achieved in the construction of ordinary 
oil engines, gave the order to proceed with the manu- 
facture of a twin set of engines, each unit being of 50 horse- 
power. 

The engines which were evolved were built in the 
Lyttelton works of Andersons, Limited, and are illustrated 
in the accompanying engravings. They weré, as a fact, 
considerably larger in size than the engines which the firm 
had originally intended to start with. Nevertheless, the 
more ambitious effort was, so we understand, crowned with 
complete success, the engines from the start running with 
smoothness and certainty. Exhaustive tests were made 
on them in the workshops. They were run under varying 
loads, from absolutely light to well over the nominal 
horse-power, the chief object of the tests being principally 
to ascertain the best way to deal with various cils. The 
fuel cil which the refrigerating company has been in the 
habit of using in its oil-driven schooner Eunice is Australian 
shale oil, and it was to work on that oil that the engines 
of the Morning Light were finally adjusted. After the 
engines were fitted in the ship, several trials were made 
while the latter remained tied to the wharf. No trouble 
having been experienced, the next test was taking the 
ship for a short cruise down Lyttelton harbour. The 
trial was made during fine weether with « light southerly 
breeze. The run was from the first beacon outside the 
moles to the beacon on Port Levy rocks, a distance of 
6.1 nautical miles. The run down took fifty-seven minutes. 
The run back against the wind took exactly one hour, the 
mean of the two runs giving a little under 6.3 nautical 
miles per hour. This speed, for a vessel of the size and 
lines of the Morning Light is considered very good. The 
engines ran throughout without stopping or mishap of 
any sort. The manceuvring qualities of the ship were 
also found to be good. In her first sea trip the vessel did 
a non-stop run of 38} hours, at an average speed of 7 knots, 
tke engines working throughout without a hitch. 
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Champlain Dry Dock at Quebec. 


A NEW dry dock of large size has recently been 
completed at Quebec, and we are indebted to Mr. 
Ulric Valiquet, M. Can. Soc. C.E., Supervising En- 


events and steps which led up to the determination 
to construct the new dock to which the name of 
Champlain has been given. It will suffice to say that 
in 1913, Mr. Valiquet was instructed to make plans 
and draft specifications en which tenders could be 
obtained. He did so, and as a result the contract 





for the work was, in October, 1913, awarded to the 





about 45deg. For the actual construction of the 
dock it was necessary to excavate no less than 
342,000 cubic yards of this material, while some 
65,000 cubic yards of it had to be removed from the 
entrance channel in addition to 530,000 cubic yards 
of dredging. The work of excavation was begun 
in May, 1914, and at the end of the first season, 
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FIG. 1—PLANEOF QUEBEC SHOWING THE POSITION OF THE CHAMPLAIN DRY DOCK 


gineer, Department of Public Works, Ottawa, for 
the following information concerning it, as well as 
for the photographs from which the half-tone en- 
gravings given herewith and on page S86 have been 
reproduced. We have also reproduced the accom- 
panying drawings from the issue for June 13th last 


lowest tenderers, Messrs. M. P. and J. T. Davis. 
It was originally intended that the new dock should 
be built parallel to the Lorne dock, but subsequently 
for navigation reasons it was decided to lay it out 
at an angle of 69 deg. from the centre line of that 
dock, as may be seen in the map, Fig. 1. 
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FIG. 2—PLAN OF THE DOCK 


year of our esteemed contemporary The Canadian 
Engineer, which contained an article on the dock 
which was written by Mr. Valiquei. 

Previously Quebec had had only one dry dock, 
namely, the Lorne Graving Dock, which in spite 
of the fact that it was lengthened some 20 years ago 


20) 8'o' 34 «20 ; 


A plan of the dock is given in Fig. 2 and a cross- 
section through the inner floating caisson berth 
is shown in Fig. 3. The outer entrance of the dock 
is closed by a rolling caisson, on the top of which is 
an automatic folding bridge. The two sections of the 
dock are divided by means of a floating caisson which 
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FIG. 3—CROSS SECTION OF THE DOCK 


from 484ft. to 600ft.,!has only an entrance width of 
62ft., and is entirely inadequate for accommodating 
the large vessels which have for some years now been 
visiting Quebec. 

It will not be necessary for us to detail the various 


was so made that it can be used for closing the outer | 


entrance when it may be necessary to repair the rolling 
caisson. 

The geological formation at the site consisted of 
hard shale rock irregularly stratified at an angle of 


which lasted till about the middle of November, 
the concrete retaining walls had been built from 
natural rock surface to an elevation of 24. In 
the same season the cofferdam between the outer 
ends of these walls was also constructed. Rock 
drilling in the prism of the dock was also carried on 
in the part not affected by tides. The major part 
of the drilling was effected by two well drillers, 
the holes being sunk down to the required depth and 
plugged for future blasting. The average daily 
depth of perforation for each drill was about’ 80ft., 
although as much as 130ft. was bored throughfon 
occasions. Ten or twelve ordinary steam drills 
were also used on the work. Steam shovels and trucks 
were used to remove the excavated material, which 











FIG. 4—INTERIOR OF DOCK SHOWING EMPTYING-CULVERTS 


was used for filling wherever required on Government 
property. 

The cofferdam was built of timber crib work, 
20ft. wide, sunk in an average depth of 1ft. of water 
at low tide, and carried up to an elevation of 3ft. 
above high water mark. A layer of concrete was 
deposited along the bottom of the outer face, and 
that face was sheathed with planking. 

The floor and walls of the dock were built of concrete, 
the mixture being for the most part 1:3:5. One 
hundred thousand cubic yards were required. All 
the exposed faces were finished with a fine concrete 
mixture—1l1:2:4~—for a thickness of 6in. The 
concrete for the walls and floor was cast in alternate 
sections of approximately 30ft., with expansion joints, 
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All the cement used was subjected to laboratory | gradient of 1 in 100. 


It is furnished with three 


tests, and had to fulfil the following requirements, | strips of granite slabs 18in. thick, which are intended 
The 


amongst others :—tensile strength after 27 days|to receive cast iron keel and bilge blocks. 











FIG. 5—EXCAVATION OF CAISSON 
immersion, 600 ]b. for neat briquettes and 275 lb. 
for a 1: 3 mixture. 

The steps at the toe of the walls are of granite, 





ship when in the way of repair work. The upper 
part of the top casting has a piece of white oak 
tennoned into it. 








CHAMBER 


middle strip is 10ft. wide and level, while the side 
strips are 9ft. wide. In order to prevent the possi- 


FIG. 6—THE ER FLOATING 





CAISSON 


The rolling caisson of the outer entrance is operated 
by an electric motor of 125 horse-power. Its bottom 


bility of hydrostatic pressure under the floor and | is provided with two heavy scantlings of steel resting 








FIG. 7—ERECTION OF THE SIDE 


with treads and risers of 12in. The altars are 2}ft. 
wide, and consist of granite 12in. thick tailing Qin. 
into the concrete. The caisson stops of both en- 
trances and all the culvert openings are also of 











FIG. 9—CAULKING OUTSIDE OF COFFERDAM 


granite, the total amount of granite in the steps, 
altars, quoins, &c., being 140,000 cubic feet. The 
floor is 5ft. thick and is finished level from end to 








end, the sides sloping down to side gutters with a 








WALLS 


behind the side walls, a system of drains is provided 
to take any seepage water to the sumps. There 
are 12 stairways from the top of the walls to the floor 
of the dock, two being at each end of the two com- 
partments and two half-way between the ends of 
each compartment. Four timber slides, built of 
granite slabs 18in. thick, are provided alongside the 
last set of stairways. There are also eight ladders, 
made of galvanised iron pipe set in recesses in the 
walls, four on each side of the dock, by which access 


of 








FIG. 


to the floor may also be obtained. The copings of 
the walls are furnished with cast iron bollards, set 
in concrete blocks and spaced 60ft. apart, and there 
are nine electrically driven capstans fitted with 
15 horse-power motors, four being on each side of 
the dock, and one at the head. 

The keel blocks, which are 4ft. 4in. long and 2ft. 
3in. high, are each formed by three castings, the 
middle piece being wedge-shaped so that it may be 
knocked out and the block removed from under a 








FIG. 8—VIEW SHOWING DOCK EMPTY 


on flanged rollers, 3ft. in diameter, placed at 8ft. 
centres, and made of cast steel bored to receive 
bronze bushings for forged steel spindles 4in. in 
diameter, which themselves have bronze sleeves. 
The cast iron casings which contain the rollers are 
set in concrete altars on each side of the caisson 
berth and chamber. At a height of 13ft. 9in. above 
the sill of the dock the rolling caisson is furnished 
with six culverts, 3ft. 6in. in diameter, which are 
closed by sluice valves operated from the upper deck 





10—FORMS FOR EMPTYING-CULVERT 


by a 15 horse-power motor, which drives a longi- 
tudinal shaft carrying the necessary gearing. Each 
valve has a clutch by means of which its gearing 
can be thrown in or out at will. The caisson is 
divided horizontally by a water-tight deck at a height 
of 23ft. 6in. above the bottom, ballast and tidal 
chambers being thus formed. As the tide rises the 
water comes on to this deck through valves in the 
outer face of the caisson, which are kept constantly 
open during the summer to prevent the caisson from 
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floating. A sufficient quantity of ballast is pro- 
vided so that the total weight of the structure resting 
on the rollers is approximately 150 tons. During 
the winter, when the dock is not in operation, the 
lower or ballast chamber is filled with water which 
is prevented from freezing by a constant jet of steam. 
The tidal chamber is then kept dry by closing the 
valves. 2 

The caisson is closed and opened by means of heavy 
chains supported on altars on each side of the caisson 
recess, and passing over pulleys worked by ;worm 
gears connected to the motor. ‘The top of the caisson 
is, as we have said above, provided with a folding 
bridge for light traffic across thé dock. As soon as 
the caisson starts to open, the apron and railings 
of this bridge are automatically lowered to allow 
of their passing under the flooring over the caisson 
recess. The ordinary or ship caisson which divides 
the dock into two portions, is also, when in place, 
used as a bridge to cross the dock. When used 
to close the outer entrance, it is placed immediately 
outside the rolling caisson, the necessary stop being 
provided for it. The two caissons were, we may 
mention, built by the Dominion Bridge Company 
under a sub-contract. 


The following table summarises some ne the quan- 
tities of materials used, work done, &¢. :— 


Steel beams, pe bars and man- 
hole covers 

Cast iron in roller casings ‘and sluice 
valves .. ° ° 

Cast steel for caisson ‘roller : 

Gun-metal for caisson roller and valves 

Cast iron in keel blocks and bollards 

Forged steel spindles for rollers 

Bricks for chimney and flues .. 

Fire bricks .. 

Crib work in approach piers 

Conerete in approach piers 

Steel in rolling caisson . = 

Total weight in rolling caisson and 
machinery . i ss ke ihe 

Steel in floating caisson 


150,000 Ib. 

125 tons. 

65 tons. 

4500 Ib. 

990 tons. 

11,000 Ib. 

345,000 

125,000 

63,300 cubic yards. 
13,300 cubic yards. 
930 tons. 


1125 tons. 
960 tons. 


Three main centrifugal pumps are provided for 
emptying the dock. Each has a capacity of 63,000 
gallons a minute. There are also two pumps, each 
of 6000 gallons a minute capacity, for keeping the 
dock dry. All the pumps are electrically driven. 
For providing the necessary power there is a generat- 
ing station containing six water-tube boilers, each 
of 500 horse-power, and two of 300 horse-power. 
All of them are fitted with automatic stokers and 
coal and ash conveyors. The coal is unloaded from 
railway wagons into an electrically driven crusher, 
and from it is elevated to a hopper of 500 tons capa- 
city arranged over the fronts of the boilers. There 
are feed-water heaters but no superheaters. 

The electric generating plant comprises three 
550 volt direct current turbo-generators, one of 1500, 
one of 750 and one of 300 kilowatts capacity. The 
turbines are of the Curtis type, and were built by the 
General Electric Company. In the 1500 kilowatt 
set the turbine speed of 3600 revolutions per minute 
is geared down to 360 revolutions per minute for the 
generator. In the second case the speed reduction 
is from 5000 to 750, and in the smallest set from 
5000 to 900 revolutions per minute. Current for 
lighting is supplied by a 100-kilowatt generator driven 
by a high-speed steam engine. It will be realised 
that the power provided is more than ample to work 
the dock, but it is anticipated that the whole of it 
will be required when heavy repairs to a ship or 
ships in the dock are in progress. 

The main pumps are of the horizontal centrifugal 
type. Their shatts are coupled to 800 horse-power 
motors running at 750 revolutions per minute ; 
these motors are built to stand a 25 per cent. over- 
load for two hours. The total height through which 
the water will have to be lifted will very rarely 
be more than 33ft. The suction and discharge 
pipes are both 48in. in diameter. The water is 
discharged into a chamber provided with non-return 
valves, and into a culvert through the entrance 
wall outside the caisson. The 6000 gallon pumps 
are driven by 125 horse-power motors. All the 
pumps were made by the Allis-Chalmers Company. 
The time occupied in emptying the dock varies, 
of course, with the height of the tide. At high water 
of spring tides, the dock will contain 38,000,000 
gallons of water, but this quantity will very rarely, 
if ever, be present when pumping is started. It is 
estimated that the average time for pumping out the 
dock will be about 23 hours. 

Underground culverts, 9ft. by l0ft., convey the 
water from the sumps in each compartment of the 
dock to the pumps, the culverts being provided 
with sluice valves so as to permit of operating each 
compartment separately. The valves are worked 
from coping level by 15 horse-power electric motors. 
The pressure against these gates may be, at times, 
as much as that due to 50ft. head of water. From 
the non-return valve-chamber the discharge culvert 
measures 7ft. by 12ft.,and it is also provided with 
a sluice gate. 

The dock is filled through six culverts in the outer 
caisson, each of which has a sectional area of 9 square 
feet and also through two culverts, one in each 
side wall, and each having a sectional area of 30 
square feet. The valves for these culverts are 
operated electrically. It is anticipated that the time 
required to fill the dock may, under certain conditions, 
be as much as four hours.. The middle entrance 


is furnished with exactly similar filling culverts 
as is the outer entrance. 

At the dock entrance there is a western guide 
pier, 400ft. long and 75ft. wide, and an eastern guide 
pier, 500ft. long, 75ft. wide at the outer and 200ft. 
wide at the inner end. Each is built of two lines of 
12 by 12 timber crib work substructure up to 6ft. 
above low water of spring tides. The outer face of 
each line of crib work is built close and sheathed 
vertical with 10in. hardwood planks. From 6ft. 
above low water of spring tides the superstructure 
consists of mass concrete walls, stepped at the back 
and filled between with excavated material. A 
siding from the Intercolonial Railway has been taken 
to the end of the western pier. The entrance 
channel has been dredged to a depth of 30ft. at 
low water of spring tides. 

The power house, which measures 120ft, by 1OOft., 
is divided by a brick wall into two rooms each 120ft. 
by 50ft., one being the boiler room and the other 
the engine room. The latter has an overhead tra- 
velling crane of 15 tons capacity. The pump house 
measures 70ft. by 47ft. It also has a travelling crane 
which is of 10 tons capacity. 

The total cost of the works was about 3,365,000 
dols., roughly £673,000. They have been carried 
on by the Public Works Department, the Chief 
Engineer of which is Mr. E. D. Lafleur, while Mr 
Ulric Valiquet was, as we have said, Supervising 
Engineer. 

The following table gives the leading particulars 
of the Champlain dock. 


feet. 

Total length from outer caisson to head wall .. .. .. 1150 
(This length is divided into two compartments, outer 
500ft. long and inner 650ft. sas ) 

Width of entrance Se ee Eee 120 
OR I So hele 6s a, ee Se 0 ee 144 
Width on floor os Tie ea ee ee 105 
Depth on sill at high water, Ss. De a! edly BE, Oe 5 40 
Depth on sill at low water, S.T. bh ne cate 22 
Coping of side wall above high water, S.T. 5 a 7 
Floor at outer end below outer sill .. .. ..  ? 44 
Slope of floor transversely .. .. .. .. «+ c, 1 in 100 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


BELT DRIVING. 


Siz,—In his letter published in your issue of July llth, Mr. 
Sargeant suggests that the cause of a high-speed belt not touch- 
ing the pulley at the theoretical point of contact, when running, 
is a difference in the speed of the belt on the tight and slack 
sides. Surely, if there were such a difference in speed the belt 
must ultimately pull apart, for the action would be cumulative. 
The belt is one continuous piece, and if one part persistently 
travelled faster than another, there would be a steady and 
increasing accumulation of belting at the point where the high 
speed of motion reverted to the lower speed. This accumulation 
would have to be supplied from some other part-of the belt, 
and the effort to provide it would ultimately lead to the sever- 
ing of the belt, assuming, of course, that the power available 
was sufficient for the purpose. A better explanation of the 
phenomenon is hinted at by Mr. Pardoe, in his letter of June 
21st, when he mentions a case where a belt appeared to be running 
on an air cushion. A high-speed belt naturally entrains a con- 
siderable amount of air. A layer of air moves along with the 
belt on both sides, and it is the act of squeezing this air out from 
between the belt and the pulley which causes the hump in the 
belt as it approaches the driven wheel. The same action takes 
place on the tight side of the belt as it passes on to the driving 
pulley, but here the tension in the belt i sufficient to obscure 
the effect. 1 have had experience with a dive, transmitting 
some 70 horse-power at a belt speed of about 1500ft. per minute, 
which gave conclusive evidence of the existence of the movement 
of air such as I have just suggested. The drive was in 4 «ery 
dusty situation, and close alongside a whitewashed wall. Just 
opposite the pulley there gradually accumulated a dirty mark 
of the dust which was carried out by the draught from between 
th: belt and the pulley. In discussing the conditicn of affairs 
as the belt leaves the pulley, Mr. Pardoe says that its stiffness 
and inertia tend to carry the belt round with the pulley. The 
stifiness certainly will tend to make the belt hug the wheel, bu: 
it is obviously a mistake to say that inertia will do the same. 
The inertia of the belt acts tangentially to the surface of the 
pulley, while centrifugal force acts radially and tends to make 
the belt leave the pulley, and it is more general for high-speed 
belts to leave the driven pulley sooner than the tangent point, 
which gives a direct line to the other wheel, than for the belt 
to follow the driven pulley round. Leaving aside cases of belts 
which have been so plastered with “ clagum ” that they actually 
stick to the pulleys, it is certainly sometimes noticeable that 
belts go further round with the pulley than is to be expected, 
but it is also noteworthy that this only happens with wide belts, 
and is probably caused by a partial vacuum between the belt 
and the pulley, caused by the entraining action of the former. 
While this decidedly interesting correspondence is in progress, 
I should like to ask if any of your readers can suggest a sound 
reason why long belt drives are more satisfactory than short 
ones. The explanation cannot be the greater arc of contact 
possible with widely spaced centres, or jockey pulleys would be 
more generally used. Is the sweeter running of the long belt 
to be accounted for by the fact that lateral movement of the 
belt on the pulley, caused by inequalities in its structure, pro- 
duces a smaller angular deviation ? 


July 14th. PHILLIP. 


WILLIAM BOYD. 


Srzr,—I read your obituary notice of William Boyd’s death 
with interest, though tinged with regret. I knew the Colonel inti- 
mately._ Indeed, he offered me the position of manager when Mr. 
Fred Wales left Wallsend to take charge of the Mountstewart 


dinner at Newcastle, with Mr. Boyd in the chair, will not be 
forgotten by the Tynesiders and others who had the pleasure of 
attending them. 

That Mr. Boyd was a progressive engineer is made evident by 
your notice. To this, however, might be added the fact that 
Thompson Boyd produced the first compound engine about 
fifty years ago, which was fitted in the ss. Brandon. . The 
Wallsend Company also constructed the first tri-compound 
engine on the East Coast in 1878 from outline designs by Mr. 
Alexander Taylor. This engine was fitted in the Isa. They 
also constructed the machinery for the first steel cargo vessel, 
the Ethel, built by Charles Mitchell for Henry Clapham in 1878, 
About this time the Wallsend Slipway Company began to weld 
the margins of the front and back of steel boilers for better 
water-tight connection with the cylindrical shell. These advance- 
ments appear to warrant the adjective “‘ progressive,” and 
possibly much more might be added in proof of this since 1] 
lost touch with Mr. Boyd—a cultured gentleman as well as an 
eminent marine engineer. 

Cleveland, Ohio, June 27th. 

[We believe our correspondent is mistaken as to the builders 
of the Isa’s engines. Our recollection is that they were built by 
Douglas and Grant, of Kirkcaldy.—Ep. Tue E.] 


JoserH R. OLDHAM. 


THERMAL EFFICIENCIES OF BOILERS AND GAS 
PRODUCERS. 


Srx,—In your issue of the 11th inst. you publish in abridged 
form Sir Dugald Clerk’s instructive paper read before the 
North-East Coast Institution of Engineers and Shipbuilders on 
‘The Limits of Thermal Efficiency in Internal Combustion 
I do not presume to instruct Sir Dugald or you in 


Engines.”’ 
in the 


regard to current scientific and industrial facts, but, 
interests of your readers who may be less well informed, and 
particularly having regard to the position of the fuel problem 
at the moment, I feel it a duty in the public interest to comment 
upon some of the figures given therein. 

Sir Dugald gives the thermal efficiency of modern boiler and 
gas producer plants as 85 per cent. That such efficiencies have 
been obtained over short tests by careful and expert nursing 
and with plant in perfect condition, possibly by Sir Dugald 
himself, I do not doubt. With his purely historical and scientific 
aims in view, one would not criticise him for the statement. 
But without foot-note, leader reference or like attention in 
your columns, it is apt to mislead, and to impose upon many, 
like myself, actively engaged in promoting fuel economy, a 
vast amount of trouble and explanation. 1 am in touch with 
many of the latest and best power plants in the country, but 
have still to discover the plant, either boiler or gas producer, 
that is consistently showing 75 per cent. thermal efficiency. 
Judging by recent published reports of practical trials, the 
experience of most engineers appears to coincide with my own. 

Manchester, July 18th. T. Rotanp WoLLasTon. 


““NOTES ON DROP VALVES FOR STEAM ENGINES.” 


Sir,—With reference to the article by Mr. W. H. Morley 
entitled ** Notes on Drop Valves for Steam Engines,” which 
appeared in your issue,of July 11th, I wish to inform you that 
the design illustrated by Fig. 2 was invented and patented by 
me about 1910—TI have not the exact date by me. As I am not 
now in the branch of the industry which uses such engines, I 
should like to know to what extent this design is at present 
being manufactured, and by whom it is being done. Perhaps 
Mr. Morley will answer the queries. bel 
Ivor E. Mercer. 
Burton-on-Trent, July 23rd. 








THE NEW WOLVERINE. 

On Thursday, July 17th, J. Samuel White and Co., 

Limited, launched at their East Cowes shipyard a new 
destroyer of the ** W "’ class for the British Navy, making 
the hundred and twenty-fourth new steel war vessel and 
the seventy-sixth torpedo craft taken in hand by the firm. 
Built to the Admiralty design and named the Wolverine, 
this latest type of destroyer is of 1400 tons displacement 
and 28,000 shaft horse-power. She was laid down on 
October 8th, 1918. Her propelling machinery is to consist 
of twin sets of Brown-Curtis geared turbines, and her 
three oil-fired boilers are to be of the Admiralty type. 
She will be armed with superimposed guns on her forecastle 
and aft, with other guns and torpedo tubes in between, 
and she will carry a 24in. searchlight. 
The name Wolverine has been borne by many ships 
of the Navy at different times. The last Wolverine was a 
destroyer of the ‘ Basilisk” class, built in 1910 by 
Cammell Laird, and of 915 tons and 12,050. horse-power. 
She took part in the Gallipoli campaign, and was lost in 
collision off the Irish coast on December 12th, 1917. 
Whereas she had a speed of only 27 knots, the new ship 
has been designed to steam at anything between 35 and 
40 knots. Among other war vessels which have been known 
by this name are a gunboat, barque rigged, purchased 
as the Rattler from Captain Schanks, of London, in 1798 ; 
a sloop built at Topsham under contract by Mr. Owen in 
1805 and sold out of the Navy in 1816 for £810; a sixteen- 
gun brig built at Chatham in 1836 and lost in the West 
Indies in 1855, the wreck being sold at Jamaica in 1857 
for £20; and another vessel which was built at Woolwich 
in 1859-1860. It is recorded that the above-mentioned 
barque (13 guns) on September 9th, 1799, captured the 
Dutch Gier (14), and with the sloop Arrow (24) also cap- 
tured the Dutch Draak (24). 








As a rough guide to the amounts of structural steel 
which can be covered with a given quantity of paint, 
Mr. J. Grieve gives the following figures in the Contract 
Record. The quantities are for one coat of paint :—Sec- 
tions */,,in. to din. thick, transmission towers, 14 to 2 tons 
per imperial gallon ; sections jin. to }in. thick, light mill 
buildings, highway truss spans, 24 to 3 tons per imperial 
gallon ; sections jin. to jin. thick, medium building con- 
struction and lighs railway truss spans, 3 to 3} tons per 
imperial gallon ; sections Zin. to lin. thick, heavy build - 
ing construction and railway beam spans, 4 to 5 tons per 








Docks, Cardiff. The Wallsend Slipway Company’s annual 


imperial gallon. 
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Railway Matters. 





Ar a further 6s. per ton increase in the price of coal, the 
railway companies’ coal bill is likely to be about £15,000,000 
more than in 1913. 


Ln addition to the 588 locomotives and 30,021 wagons 
sent overseas during the war, there were thirty-one 
ambulance trains and sixteen other trains. 


THE Railway Executive Committee has arranged for a 
series of films to be taken of various phases of railway work. 
One of the first that will be exhibited will show a locomo- 
tive under construction. 


WE regret to have to announce the death, on Wednesday 
morning last, of Mr. Frank Potter, the general manager of 
the Great Western Railway, who has been absent from 
duty through illness for the last four or five months. 


DvuRING the year ended June 30th, 1913, the ratio of 
expenditure to receipts on the railways of the United 
States was 69.4 per cent. Figures recently published show 
that for the year ended December 31st, 1918, the ratio 
was 85.59 percent. For the first four months of the present 
year the ratio has been 95.2 per cent. 


In his evidence before the Select Committee on Trans- 
port (Metropolitan Area), Mr. Frank Pick said that owing 
to the scarcity of rails the Metropolitan District Company 
allowed its rails to have an unevenness of 5/,,in. instead 
of */,,in. as formerly. The condition of the rails, however, 
reacted on the tires, which now required re-turning after 
28,000 miles instead of 40,000 miles. 


Tuat the allocation of goods traffic among the various 
railways regardless of the consignor’s wishes is an advan- 
tage to the companies is well known. It occasionally, 
however, inflicts a hardship on the trader. Two such 
instances were mentioned in Parliament recently. In 
one the trader had to cart his material 2} miles further than 
he need otherwise have done, and it cost him £150. 


CONSEQUENT on the retirement as from June 30th of 
Mr. W. H. B. Jones, the running superintendent, London 
and North-Western Railway, the former practice of having 
two running superintendents has been reverted to, and 
Mr. W. F. Black takes the northern and Mr. J. A. Bowes 
the southern section. Mr. F. W. Dingley has been made 
outdoor mechanical superintendent motive power (loco- 
motive and road motors). 


In this column of our issue of July 11th we referred to 
orders placed in the western states of North America for 
sleepers for British and French railways. We now learn 
that when Sir James Ball—who on June 30th gave up his 
position of Controller of Timber Supplies to resume his 
duties as chief engineer to the London, Brighton and 
South Coast Railway—was in the United States recently, 
he placed orders for two million sleepers and took an 
option on another one and a-half million. 

AN agreement has been arrived at between the War 
Department and the United States Railroad Administra- 
tion whereby the latter is to purchase railway material, 
to the approximate value of 18,000,000 dols., bought by 
the former for use in the building of the cantonments in 





Notes and Memoranda. 





AN article in the Electric Railway Journal suggests, as 
a@ means of overcoming the corrosion of iron hot-water 
pipes by the contained water, the subjection of the water 
under pressure, to contact with large iron surfaces. The 
process is claimed to make the water “ inactive.” 


Iw answer to an inquiry, we are informed by the Director 
of the Royal Botanic Gardens, Kew, that the Mahwa tree, 
a native of the hotter parts of India and Burma, could not 
be grown successfully in Europe. We may remind our 
readers that 90 gallons of 95 per cent. alcohol are recover- 
able from every ton of flowers of the Mahwa. 


EXPERIMENTS have demonstrated that concrete is 
impermeable to oils of low gravity under heads up to 24ft. 
Concrete tanks for fuel oil storage have been constructed 
without any special treatment beyond a rich coating of 
cement mortar applied immediately after the forms were 
removed, worked into the surface with a wood hand float, 
and then lightly trowelled. In some instances, as an 
additional precaution, an application of a solution of 
sodium silicate or water glass has been used. 


Some experiments carried out by the Imperial Institute 
on the buoyancy of kapok showed that there is very little 
difference between the Java and Indian varieties when 
they are properly cleaned. The former would support 
30 lb. of load per 24 oz. of floss in fresh water, while the 
Indian variety would support 38lb. After being left 
in the water for twenty-four hours and subjected to rough 
treatment, both samples supported 1941b. At the end 
of forty-four hours’ immersion the first sample had absorbed 
8.4 lb. of water and the second 10.6 lb. 


A BrRIcK chimney 163ft. high has been built for the 
Cleveland Electric Illuminating Company on the top of 
the power-house. The chimney is 20ft. in internal dia- 
meter at the top, where the ring is 10in. thick and has an 
outside diameter at the bottom of 43ft., where the thick- 
ness is 20in. The weight, including the lining, which 
reaches up for 26ft., amounts to 1200 tons, and this mass 
is supported on a reinforced concrete stage having twelve 
steel legs reaching down through the building. The 
height of the stage is 105ft. above the basement floor level. 
The chimney has been designed to withstand a wind 
pressure equivalent to a speed of 100 miles per hour. 


THE results of an investigation into the speed of rusting 
of steel containing small proportions of copper are given 
by Mr. D. M. Buck in a paper read before the American 
Society for Testing Materials. This research has deter- 
mined that the principal protective effect is exerted by 
proportions of copper so small that most analysts would 
report them only as traces. Increasing the copper con- 
tent from 0.01 per cent. to 0.03 per cent. decreases the 
corrosion by 30 to 40 per cent. With a normal sulphur 
content of about 0.05 per cent. a copper content of 0.12 
per cent. gave virtually as complete protection as larger 


| amounts. A copper percentage of 0.15 per cent. is con- 


sidered sufficient to protect steel even with considerable 


| excess of sulphur. 


the United States and by the American Army in France. | 


The Administration has taken over all locomotive cranes, 
all fixed cranes, track pile drivers, cargo unloaders, and 
80 Ib. rail, also 2786 cars, mostly purchased by the Ord- 
nance Department, on the railroads in the United States. 


IN a paper by Mr. W. B. Potter and Mr. 8. T. Dodd on 
the ** Electrification of Main Line Railroads,” read before 
the Western Railway Club in April, it was stated that the 
total mileage under electric operation in the United 
States was 265,218, as against 713,120 for the rest of the 
world. The former represented 400,000 miles of single- 
track and there were, in addition, 50,000 miles of street 
and urban electric railways. There were 675 electric 
locomotives, as compared with 450 for the rest of the world. 
The former operated on a total length of 8300 miles of 
single track and the latter on 1750 miles. 


GIVING evidence on behalf of the Railway Executive 
Committee before the Select Committee on Transport 
(Metropolitan Area), Mr. Parnwell, of the Great Eastern 
Railway, said that the present percentage of the pre-war 
services of the companies running into London was :— 
Great Eastern, 75; London, Brighton and South Coast : 
London Bridge 78, Victoria 88}; South-Eastern and 
Chatham ; Charing Cross, Cannon-street and London 
Bridge 75, Victoria, Holborn, Ludgate-hill and St. Paul’s 
584; North London, 614. As the Waterloo electrical 
services have been introduced since the war, no com- 
parison is practicable there. 


In his speech on the Report stage of the Ways and 
Communications Bill, Sir Eric Geddes said that there 
were approximately 700,000 privately-owned wagons, and 
he had particulars of 650,000 of them. There were 112,000 
of only 10 tons capacity and 500,000 of over 10 tons but 
under 12 tons capacity. With a train of 45-ton wagons 
£30 more would be earned in a trip from York to London 
than with a train of 10-ton wagons, and £23 more would 

. be earned with a 20-ton wagon train than with a 10-ton 
wagon train. Only 2 per cent. of the privately-owned 
wagons had hopper bottoms, 33 per cent. had side doors, 
and 55 per cent. had end and side doors. Sir Eric did 
not say what the other 10 per cent. represented ; possibly 
they are tank wagons. 

Tue lodging allowance to drivers, firemen, passenger 
and goods guards, and travelling ticket collectors has 
been revised under the recent agreement between the 
Railway Executive Committee, acting for the Govern- 
ment, and the men’s unions. Whert they are told before- 
hand that they will be required to lodge from home the 
minimum is to be 3s. 6d., but when not told an extra 2d. 
per hour with a minimum of 4s. is to be given. When 
a man is told he will have to lodge out and brings his food 
accordingly, which turns out to be unnecessary owing to 
the arrangement being cancelled, he is to get ls. 6d. 
When men are working from their home stations and have 
to lodge the payment is 3s. 6d. per night. In each case 
where the company provides lodging accommodation a 
reduction of ls. per night is made. Other grades get ls. 
to cover expenses if away from home at the booked meal 
time, 2s. per night and 3s. per day and night. 





AccorDING to the Zeitschrift fiir angewandte Chemie, in 
the coal-mining district of Upper Silesia the output per 
man per shift was before the war 1.3 tons. During the 
war this efficiency dropped to 0.8 per ton. The decline 
has continued, til] now it is only 0.5 ton, and in some mines 
only 0.4 ton; and the rate of pay is more than double 
that of pre-war times. In present circumstances, with 
old contracts still running, the-cost of production in some 
instances amounts to 40 marks above the selling price. 
In the Essen district the average daily wage for all hands 
at the mine rose from 5.29 marks in 1914 to 11.23 marks 
in 1918, an increase of about 135 per cent. The output 
per man per shift fell in the last three months of 1918 from 
1.05 tons to 0.780 ton. 


In the course of his report on the explosion of a tube in 
one of the Babcock boilers at the Kingston-on-Thames 
electricity station, which occurred in November last, the 
Engineer Surveyor-in-Chief remarks that :—‘‘ The tube 
failed in the ordinary course of working, apparently owing 
to deterioration through long usage. it being one of the 
original tubes fitted in the boiler some twenty-two years 
ago. It would probably be very difficult to have detected 
the defective condition of this tube before it burst, but 
in view of what has now happened the condition of the 
material of the other tubes of the same age should be 
carefully ascertained, for which purpose it may be neces- 
sary to withdraw a proportion of them and subject the 
material to bending tests.” 


Tue total number of electricity generating establish- 
ments in the United States in 1917 was 6541, 4224 being 
private and 2317 municipal undertakings. The total 
primary power in 1917 amounted to nearly 13,000,000 
horse-power—an increase of 70.8 per cent. as compared 
with 1912. Of this power about two-thirds was derived 
from steam and about one-third from water, the slight 
surplus being obtained from internal combustion engines. 
The total dynamo capacity in 1917 was, roughly, 9,000,000 
kilowatts, 74.3 per cent. more than in 1912; while the 
output of energy aggregated 25,500,000 kilowatt-hours, 
an increase of 119.9 per cent. for the period 1907-12. It 
is stated, incidentaliy, that incandescent electric lamps are 
rapidly exceeding arc lamps for street lighting. 


Tue aluminates of lime, even when they contain such 
amounts of impurities as 10 per cent. silica and 3 per cent. 
iron oxide, constitute a material which the Contract 
Record claims to be a very valuable cementing medium 
when gauged with water. This particular value lies in 
the high early strengths which they develop. The greater 
the amount of the alumina present as an aluminate of 
lime, the greater will be the early strength. Under 
certain conditions of curing there is a marked increase of 
strength with age, but it does not extend over a very 
long period of time. It also appears that if the concrete 
is subjected to an excess of water during curing there will 
be a decrease in strength. Such amounts of moisture 
as are usually present in the air do not materially affect 
the strength. It appears, therefore, that these cements 
might be of considerable value for certain special uses, 
where the principal requisite would be quick hardening. 








Miscellanea. 


A FRENCH syndicate is said to have acquired a large 
tract of bog at Ballycumber, Athlone, in Ireland, for the 
purpose of making peat fuel. 

Work has been commenced on the construction of an 
aerodrome in India on the Agram Plain near the old 
cavalry rifle butts, Bangalore. 

OnE of the largest oil mills in the country, the Olympia 
Mills at Selby, is said to have just been purchased by a 
Dutch firm of margarine makers. 


Ir is proposed to erect some large mills on the Thames 
to extract oil from copra and palm nuts brought from 
British plantations in the Philippines. 

SINCE its inauguration in 1863 the Cape Copper Com- 
pany, which has recently closed its mines in Namaqualand, 
has paid out in dividends nearly £218 on every £10 share. 


ACCORDING to a report from Wellington, New Zealand, 
given in the Iron and Coal Trades’ Review, the local Board 
of Trade has recommended the nationalisation of the coal 
mines. ; 

THE distribution of the Nobel prizes for 1919 for physics, 
chemistry, medicine, and literature, as well as the prizes 
for some subjects held over from 1918, is to be postponed 
till June Ist, 1920. 

A PLANT has been put up in the West Almora Division 
of the Indian United Provinces for the distillation of 
wood, and ‘‘ Stockholm ”’ tar is being produced in com- 
mercial quantities from long-leaf pine. 

AuTHouGH Dr. H. R. Mill has retired from the position 
of director of the British Rainfall Organisation, the collec- 
tion and publication of rainfall data at 62, Camden- 
square, N.W., will not be interrupted. 


Tue Italian Minister of Agriculture has appointed 
a.Commission which will make an investigation as to 
whether or not radio-active substances exist in Italy 
in sufficient quantities to be of practical use. 


THE export trade of Canada for the year ending on 
March 3lst, 1919, amounted to 1,207,614,000 dols., as 
compared with 1,540,028,000 dols. for 1918. The corre- 
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THE Council of the Royal Statistical Society has ap- 
pointed a special committee to petition his Majesty’s 
Government to set up a Parliamentary Committee to 
examine the whole question of the collection and presenta- 
tion of public statistics and to report on means of improve- 
ment. 

ACCORDING to a telegram from Omsk from the Minister 
of Commerce in Admiral Koltchak’s Government, the 
improvement in platinum mining will result in a consider- 
able increase in the output of this metal. The platinum 
obtained in the Urals amounts to about 95 per cent. of 
the quantity obtained in the whole world. 

THE value of tin ore produced in New South Wales 
up to the end of 1918 is £11,511,880. The value of the 
output for the year 1918 was £548,876, as compared with 
£373,696 in the preceding year. The output of the silver 
lead mines during 1918 was valued at £5,712,138, which 
was an increase of £602,042 on that for the year 1917. 


In the course of a lecture at the British Scientific 
Products Exhibition, Central Hall, Westminster, Mr. 
James Young, Royal Military Academy, said nitrates 
were the foundation of all our military and most other 
explosives, and at present practically all our supplies came 
from overseas. He advocated the construction of a great 
national nitrate factory in England without loss of time. 

Statistics brought forward in connection with the 
meeting, on July 23rd, of the executive of the National 
Federation of General Workers at the Ministry of Labour, 
showed there were 770,000 disabled men, of whom 650,000 
had already been absorbed by the general industries of the 
country. Of the remaining, 120,000 as many as 80,000 
had gone into situations, such as lift attendants, com- 
missionaires, &c. 

Work has been commenced on the improvement of the 
Hockley Brook, where it passes through the city of Bir- 
mingham. The scheme, which will cost over £500,000, 
consists of deepening, walling, and inverting, and will be 
of an interesting nature, as there are many heavy buildings 
to be under-pinned, and part of the work is in tunnel. 
The flow of the brook varies, according to the’season, from 
50 to 50,000 cubic feet per minute. 


THE aeroplane record with passenger from Turin to 
Rome was broken on July 12th by Lieut. Brack-Papa, 
flying a Fiat B R biplane equipped with a Fiat 700 horse- 
power twelve-cylinder engine. The distance of 362 miles 
was covered in 2 hours 15 minutes, which represents an 
average speed of 161 miles an hour. The previous record 
with passenger over the same route was 2 hours 50 minutes, 
and was established by Sergeant Stoppani on a Sia 
machine. 

Tar the aeroplane engine is not above ordinary hum- 
drum work is shown by the fact that one has recently been 
installed in a London factory as a stand-by power unit. 
It burns gas instead of petrol and the cooling water is 
circulated through a common cast iron radiator. It is 
an eight-cylinder engine, surplus from the war, and at the 
aerial rate of living would develop 200 horse-power, but 
has been rated at 75 horse-power on earth to give it a 
reasonable length of life. The space occupied by the 
engine is only 8ft. by 5ft. by 5ft. high, while its weight is 
about 800 Ib. 

Tur Select Committee of the South African House of 
Assembly, appointed to investigate irrigation projects, 
has notified the fact that it is satistied that the proposed 
Upper Modder River irrigation scheme is a sound one, 
and has recommended a loan of £45,000, subject to a con- 
tribution of £75,000 from the Bloemfontein Municipality 
The Committee considered the petitions presented by the 
lower riparian owners protesting against the construction 
of the proposed works, excepting under certain conditions, 
assuring to those lower owners a supply of water. The 
Committee was satisfied that theso lower owners have no 
reasonable grounds for objecting, and are not justified in 
imposing any special conditions on the Upper Modder River 
Board. 
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The Coal Strike. 


Ar the.moment of going to press last week it 
was still uncertain whether or not the miners 
would accept Mr. Bonar Law’s offer to  sus- 
pend the six-shilling rise of price of coal for 
three months if the men would agree to do all they 
could to increase the output and would refrain from 
striking during that period. But before many hours 
had passed the miners in one field, that of Yorkshire, 
had given an unequivocal answer. True to his 
promise, Mr. Brace invited the conference at Keswick 
to agree. He was supported by Mr. Vernon Harts- 
horn, but Mr. Smillie advised the conference not to 
consent unless nationalisation of the mines was 
adopted at once as the policy of the Government, 
and he succeeded in carrying the delegates with him. 
He did not, however, as far as can be gathered, foresee 
the next step, and, in all justice to him, we may 
believe that he hoped the Federation could control 
the issue. In this hope he was deceived. A st:ike 
already in being in Yorkshire spread with alarming 
rapidity, the Yorkshire Miners’ Association refusing 
to be guided by the Federation, and by Wednesday 
last nearly a quarter of a million of miners were 
out in that and in adjoming counties. The 
strike, too, assumed a new and sinister feature. 
In all former conflicts the unions have held the safety 
of the mines sacred, and they have never withdrawn 
the men in charge of pumping and ventilating opera- 
tions. But on this occasion these men have ceased 
work, and the mines are in danger of being very 
grievously injured by flooding and heating. In order 
to obviate as much as possible the damage that may be 
caused the Government has sent engineers and ratings 
from the Navy to restart the engines, but it is to be 
feared that much harm has already been done, and 
that even when the strike ends weeks may elapse 
before some of the mines can again be worked. The 
effect of the immediate stoppage of coal supplies in 
Yorkshire, where the reserves are small or non- 
existent, and the certainty that the supply cannot 
be rapidly resumed, is causing hopeless disorganisation 
of other industries. Many works of various kinds 
have been forced to close down, the electricity and 
gas supplies of the county are being diminished, 
and, since the railway services will have to be reduced 
owing to the lack of fuel, food supplies are 
jeopardised. 

There have been many coal strikes, but not one so 
disastrous, so sinister, as this. Ina reply in the House 
of Commons on Tuesday evening, Mr. Bonar Law said 
he was unable to define exactly the cause of the 
trouble, and the correspondents of several newspapers, 
our own correspondent in Sheffield included, report 
that many of the men do not know why they have 
left the mines. Some believe they are out.as a protest 
against the six-shilling rise, some because the piece- 
work rate has not been settled at once at the figure 
they demand, some because they desire to enforce the 
nationalisation of mines, some because food prices 
are high, some because we have forces still in Russia, 
and some because they want conscription abolished. 
It is desirable that the nation should observe the 
significance of this diversity. The organisers or 
instigators of the strike have engineered it with great 
cunning. Had a single clear issue been before the 
miners differences of opinion would have arrested its 
expansion, but by appealing to a variety of “ griev- 
ances ”’ all the men are drawn together, some by one 
cause and some by another. The fact that such a 
plan has been put in operation removes all doubt 
about the nature of the outbreak. It is not, we suggest, 
a trade strike at all, but a conspiracy. Its object is 
not to remove hardships, disabilities, or injustices of 
miners, but to force upon the community syndicalistic, 
socialistic, even Bolshevik policies. Regarded in that 
light, and we submit that it is the only light in which 
it can be regarded, the issue is one in which every 





person in the country is involved. No man can say 

‘the miners’ affairs are not my affairs ; let them settle 
the matter themselves.’’ The public must definitely 
take one side or the other; it must either join 
the revolutionists or the moderates. It must either 
support orderly constitutional government or encour- 
age those who defy Parliament and for their own 
ends would see the industries and credit of the country 
given over to wrack and ruin. We have never been 
more urgent in our appeal to the public. It must take 
sides ; it cannot afford to stand apart ; it cannot be 
content to keep the ring. The fight is not between the 
Cabinet and the miners. It is a fight between one 
section of the community and another. Let us say 
again, as we have so often said, that it is intolerable 
that a recalcitrant portion of the labour population 
should be able to defy the rest of the people, to rob 
them and starve them and hinder them in their voca- 
tions. The nation, we are convinced, is sound at 
heart ; it wants to get on with its work ; it wants to 
enjoy a dearly won peace; it wants to restore its 
trade and its industries. It desires reforms, but it 
would rather win them through constitutional 
methods than through the agony of a revolution. It — 
has it in its power to show in many ways its sympathy 
with law and order ; we urge it to use all the means it 
commands to strengthen the hand of steady govern- 
ment, to forget for a time the rivalry of politics, and 
by supporting its accredited leaders enable them to 
meet this grave crisis in our civil history. Revolution 
is an ugly thing, but we cannot blind ourselves to the 
fact that the fever of it is in Europe, and that in our 
midst are those who foster it. To oppose it is the duty 
of all sober citizens, and there is no better way than 
to support the Government if it is ready to take a 
firm stand, or if it is not ready, then to bring such 
pressure to bear that it will be forced to strengthen 
its weak muscles and tighten its flagging sinews. 

If what we have written appears more suitable for 
a daily newspaper than for a technical journal, 
we would remind our readers that they are citizens 
first and engineers afterwards, and that the industries 
in which they are engaged form in the aggregate the 
greatest industry of the country. They are the 
custodians of a great part of the prosperity of the king- 
dom, and it is to them that the major portion of the 
people of the country look for their daily bread and 
their daily employment. Moreover, as employers of 
labour, very many of them have the power directly 
to influence events. Finally, we may claim for them 
that their training in scientific method has given them 
the ability to think with exceptional clearness and to 
draw correct deductioris from their observations. For 
all these reasons we feel that we are justified in making 
a direct appeal tothem. Through the medium of their 
associations, institutions, and federations they can 
support the Government ty resolutions and organise 
or direct means of carrying on public services in the 
event of their disorganisation by strikers. Incalcu- 
lable harm must follow upon the present interruption 
of our coal supplies and of the products and industries 
that hang upon it, and with this harm the public 
will suffer inconvenience, distress, and poverty. 
If the outbreak is kept within bounds, as it may be 
under the pressure of public opinion, it may in the 
long run do good by awakening the people of the 
country to the jeopardy in which they have placed 
themselves by concessions to a minority of the 
population which are dictated neither by justice nor 
humanity. 


The Shipbuilding Positicn. 


THE statistics which have been issued by Lloyd’s 
Register, and of which a summary appears in the 
present issue, will repay careful study. Shipbuilding 
is more than an industry to Great Britain ; it is, in 
combination with coal, the foundation of our indus- 
trial fortunes. On what is happening in shipbuilding 
to-day, and may take place to-morrow, depends, to a 
greater extent than 1s sometimes understood, the 
future prosperity of this country. The figures now 
submitted showing the shipbuilding position as it 
stood at the end of last month reveal, from some 
aspects at least, a satisfactory position in comparison 
with that disclosed at the end of the first quarter. of 
the current year, and would give great hope for the 
future if to the peace we have made with enemies 
abroad we could add peace with the enemies within 
our own gates. It is useless to prate of victory 
when a section of the people is engaged in throwing 
away the fruits of it with both hands. The pity of it 
is that what is being done to wreck our industrial 
future is the result, not of action taken in ignorance 
of the facts, but the outcome of the spirit of unrest 
and dissatisfaction which is one of the legacies of the 
war. There is evidence, too, that it is being deliber- 
ately fostered by the small party which is out to wreck 
the existing social order for gains which, even if 
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they should succeed in grasping them, would be 
found to be without form or substance. 

Except for the threat which this spirit holds out, 
the latest manifestation of which is the coal strike, 
there is much in the shipbuilding situation to give 
a measure of satisfaction. The figures dealing with 
the tonnage of vessels under construction, as well as 
actual launchings, indicate a welcome revival in the 
industry, and give ground for hope that if production 
pursues a normal course the output for the year may 
be greater than could have been anticipated three 
months ago. The statistics show that nearly 800 
vessels, representing a gross tonnage of 2,524,050, 
were under construction at the end of June in British 
yards, or the equivalent of an increase of 269,215 tons 
over the March quarter returns, and of no less than 
709,037 tons in comparison with the corresponding 
period of last year. To the Clyde area must be 
assigned the credit of having the largest tonnage laid 
down, and the figure of nearly 900,000 tons which is 
given in the returns reflects the great capacity for 
ship production of this famous district. A notable 
feature of the output now in hand is the considerable 
percentage of vessels of the large liner class, a type of 
which the war took heavy toll, which are being built, 
no fewer than 25 of the vessels in hand being ships of 
between 12,000 and 30,000 gross tons. The tonnage 
of ferro-concrete craft, on the other hand, is only some 
22,000 tons, and the vessels are mainly of the barge 
type. The progress in construction up to the launch- 
ing stage also indicates a revival of activity in British 
yards. During the June quarter no less than 514,240 
tons were put into the water, against 204,000 tons 
for the preceding quarter of 1919. This in some 
respects is an even more encouraging feature than 
the rise in the tonnage of ships laid down, and if 
deliveries to owners keep pace with the increased 
speed of construction to the time of launching, material 
additions to the merchant fleet will be made before 
the end of the present year. It is perhaps too much 
to hope that a new record will be set up, although the 
feat is, in the light of to-day’s figures, quite possible ; 
but at least the output of one million tons which 
appeared to be predicted by the rate of output up 
to the end of March may be considerably exceeded. 
It is true that Mr. G. H. Roberts, the Food Con- 
troller, in the speech he delivered to the London 
Commercial Club on Wednesday, stated he was 
advised the output was not likely to exceed one 
million tons. The statistics for the half year suggest 
that this is an under-estimate, and it is hoped that 
the figures for the full year, when they are avail- 
able, will show that this is the case. 

The need that no effort should be wanting to 
expedite output is further revealed by a study of 
that section of the return which deals with construc- 
tion in foreign countries. We have under construction 
in British yards in round figures 2,525,000 tons ; the 
total for the whole world is over 8 million tons. It is 
true that the tonnage in hand in all the shipbuilding 
countries, except Germany, is included in the total, 
but, although in the immediate pre-war period the 
annual German output was over 500,000 tons, 
and Japan, Italy, and Holland are responsible for 
having laid down in all slightly over 750,000 tons, the 
only competitor of whom it is necessary to take serious 
notice is the United States, which is at this moment 
engaged in the building of nearly one thousand ships, 
aggregating 3,874,143 gross tons. It is an extra- 
ordinary record for a young industry, and, although 
it is probable that some of the ambitious war pro- 
jects, notably the Hog Island yard, will not be con- 
tinued as shipbuilding enterprises, it is clear that the 
United States must be regarded not only as a per- 
manent, but a powerful competitor for the retention 
of the supremacy in output which she has succeeded 
in wresting from us at least temporarily. Much 
depends on the future course of trade. If the Labour 
Party in England is bent upon increasing the price 
of coal to a point which must constitute a permanent 
tax on all industry, and of restricting output to a 
degree which would make the continuance of coal 
exports from Great Britain an impossibility, America 
will find the opportunity, first, to build up the 
large shipping industry which must be associated 
with a successful shipbuilding industry, and, secondly, 
to make her shipping a _ prosperous business 
by establishing a large export trade in manufactured 
commodities. The whole of the problem which 
confronts America in the effort to take the first place 
in shipping and shipbuilding will not thus be solved, 
but our great trade rival will be encouraged to go on to 
realise these new ambitions. It is for us as a nation, 
and particularly for the labour section of the people, 
to do our part, not so much to check American ambi- 
tions, as to realise ourown. The shipbuilding statistics 
for the June quarter show that in shipbuilding at least 
we have the power, if we have the will, once more to 
occupy the first place. 





The Fleet at Southend. 


“'Tarrety YEARS AFTER.” 


For reasons which have not yet been officially 
explained, but which are not far to seek. the great 
Naval Review planned to take place at Spithead this 
year has been indefinitely postponed. But in order 
to afford the inhabitants of London and the Home 
Counties an opportunity of inspecting some of the 
ships that kept watch and ward “in the northern 
mists’? during the war, a “scratch”’ fleet was 
assembled in the Thames on the 17th inst. and 
remained there until the 23rd. Judging from the 
number of spectators afloat and ashore this modified 
naval pageant was one of the most popular features 
of the peace celebration. Everyone who is interested 
in naval affairs naturally deplores the abandonment of 
the larger Spithead review, at which it was hoped to 
have not only the more important units of the original 
Grand Fleet, but also a representative gathering of 
allied warships and some of the surrendered German 
vessels. But apart from the financial outlay involved 
by such a spectacle, serious difficulty would have been 
experienced in manning a great fleet at the present 
moment, when the rapid progress of demobilisation 
has already given rise to a shortage of commissioned 
and lower-deck personnel for the fleets and squadrons 
organised for service in home and foreign waters. 
But if the naval display at Southend fell short of the 
pre-war standard in numbers and picturesqueness— 
for the Thames estuary is not an ideal venue for such 
a display—it was, nevertheless, a thoroughly interest- 
ing and instructive panorama of sea power. With a 
few notable exceptions, all the principal types in the 
modern Navy were represented. Conspicuous 
absentees were the so-called “hush” ships of the 
“Renown” and “ Courageous ’”’ classes, and some 
disappointment was occasioned by the omission of 
monitors and sloops—two types which owed their 
inception to the war. 

By a curious coincidence this naval review to cele- 
brate our victorious peace with the German Empire 
took place almost exactly thirty years after another 
naval pageant which was staged in honour of the 
ci-devant German Emperor, William the Second, 
and in view of this dramatic coincidence a brief digres- 
sion may be permitted. It was in the early days of 
August, 1889, that the Emperor William paid his 
first visit to England as a reigning sovereign. He 
made the voyage in the old yacht Hohenzollern, and 
was met off the Nab Lightship by the Prince of Wales, 
afterwards King Edward VII.. in the Royal yacht 
Osborne. A large fleet had been concentrated at 
Spithead to greet the German monarch. The ships 
present included five ‘‘ Admirals’’—then the last 
word in battleship construction ; six belted cruisers, 
the five swift cruisers of the ‘‘ M ”’ class, and such well- 
known vessels as the Hero, Thames, Forth, Serpent, 
Nymphe, Iris, Tartar, Ruby, Grasshopper, Sandfly, 
and Spider. Among the “ mosquito flotilla’? was 
torpedo boat No. 79, commanded by,Prince George, 
now his Majesty the King Escorting the German 
Emperor were some of the finest ships of the German 
Navy, and the following excerpt from THE ENGINEER 
of August 9th, 1889, may be of interest :—** Let us 
now imagine ourselves proceeding down the three great 
lines. The difference between British and 
German ideas of a battleship is very great indeed. 
The low freeboard and compact appearance of a 
typical ‘ Admiral ’—with its two funnels at the 
most, and its two prominent barbett2 guns projecting 
to the ends of the vessel—like giant antennz of some 
monstrous water beetle—are replaced by high tower- 
ing vessels, having huge prominent citadels towards 
their bows, and in some cases both masts and funnels 
projecting through the centres of gun positions—a 
capital arrangement for facilitating their destruction, 
we should think—-and a whole cloud of funnels and 
wind catchers rising from the deck. ” The 
ironclads Sachsen, Baden, Deutschland, and Friedrich 
der Grosse were summarily dismissed as *‘ antique 
specimens of warships.’’ The piéce de résistance of 
the 1889 review appears to have been the White Star 
liner Veutonie, which mounted for the occasion her 
armament as an auxiliary cruiser, consisting of the 
new 4.7in. quick-firing gun. We read that the Ger- 
man Eemperor was so fascinated by this deadly weapon 
that he ordered one on behalf of his Government. 

On Monday last, by courtesy of the Admiralty, a 
representative of THE ENGINEER was privileged to 
join the R.M.S. Balmoral Castle. which conveyed a 
party of members of the Upper House to the scene of 
the review. The men-of-war were moored in long 
lines, extending from a point in the Leigh Channel 
well above Southend Pier to the Nore Lightship, the 
intervals between the ships being considerably wider 
than was customary at previous reviews. Fifteen 
capital ships were present, viz., the battleships 
Revenge, Royal Oak, Royal Sovereign, Queen Eliza- 
beth, Barham, Valiant. Malaya, King George V., 
Erin, Orion, Conqueror, Monarch, and Thunderer, 
and the battie-cruisers Tiger and Lion ; besides four 
light cruisers, destroyers of the Ist, 2nd, 3rd, 4th, and 
5th Flotillas, submarines of the Ist, 2nd, 3rd, and 4th 
Flotillas; the seaplane carrier Furious, and the 
auxiliary vessels Blake, Maidstone, Assistance, and 
Alecto. It need hardly be said that such famous 





ships as the Queen Elizabeth—for the last two years 
of the war flagship of Sir David Beatty, and now 
flagship of Admiral Madden, as Commander-in-Chief 
of the Atlantic Fleet—the Lion and the Tiger were 
objects of special attention. All three vessels havo 
been illustrated and fully described in THE ENGINEER. 
The observant eye did not fail to remark the altera- 
tions in rig which have been made in them, as in so 
many other vessels of the Navy, during the past few 
years. The present-day appearance of the Tiger is 
not quite so pleasing as it was when the ship was 
commissioned in October, 1914. Her graceful out- 
line has been somewhat marred by the erection of 
one of the new searchlight towers—familiarly known 
in the Navy as “ coffee-boxes ’’—immediately abaft 
the third funnel ; but in spite of this unsightly excres- 
cence she is still the handsomest battle-cruiser 
afloat, not excepting the Renown and Repulse. By 
contrast the war-scarred Lion is an unsightly ship, 
though not without a grimly suggestive truculence 
in keeping with her character and history. The 
Queen Elizabeth and her sisters, Barham, Valiant, 
and Malaya, represent what is perhaps the most 
successful combination to date of mobility and hitting 
power. In this type the inevitable fusion of the 
battleship and battle-cruiser is very marked ; for 
while they resemble the former in the calibre and 
number of their heavy guns and the weight of armour, 
the battle-cruiser is clearly indicated by their delicate 
lines and great length. As battleships pure and simple 
the ‘* Royal Sovereign ’’ class—of which there were 
present three units—are even more impressive. ‘The 
huge single funnel makes each of these ships seem 
shorter than she is, an optical illusion fostered by the 
superposed barbettes and massive top hamper. It 
is impossible to mistake them for anything but what 
they are—‘ ships of the line’’ in the most literal 
sense of the phrase. The same may be said of the 
four ‘‘ Orions ’’—-our first ‘* super-Dreadnoughts ’’— 
which formed the Second Division of the Battle Fleet 
at Jutland. Here, too, the addition of searchlight 
control towers, range clocks, aeroplane runways, and 
other ultra-modern “* gadgets ’’ has somewhat altered 
the appearance of the ships; but they are easily 
identified by the position of the first funnel, placed as 
it is before the foremast. The King George V., a 
solitary representative of her class, attracted notice by 
reason of the fact that, as flagship of Vice-Admiral 
Sir T. H. M. Jerram, she led the battleship line at 
Jutland. An exotic touch was given to the review 
by the presence of the Erin, the battleship built by 
Vickers for the Turkish Government as the Reshadieh, 
and taken over by the Admiralty on the outbreak of 
war. Her two funnels placed close together, the huge 
tripod mast with its struts stepped forward, and the 
position of the conning tower almost directly below 
the bridges, give her a curiously foreshortened appear- 
ance. For her displacement she is one of the most 
heavily gunned and armoured battleships extant, 
but the fact that she has been retained in the post- 
war fleet, when so many larger vessels have been paid 
off, proves that her fighting power has more than a 
“paper ”’ value. 

There is little fresh to be said about the Furious— 
the high-speed seaplane carrier—whose grotesque 
superstructure is a never-ending source of amazement 
to the civilian onlooker. It is safe to say, however, 
that in her present capacity she is a more useful 
addition to the fleet than she was in her original form 
as a “‘ large light cruiser,’’ designed to mount two 18in. 
guns. The Comus, Carysfort, and Castor all belong 
to the pre-war programme of “light armoured 
cruisers,’ and therefore present no novel features. 
They are, of course. outclassed in size and gun power 
by the Danze, Dauntless, Dragon, and others of the 
“DPD” group, to say nothing of the Hawkins, which 
this week enters upon her maiden commission as 
flagship on the China station. An interesting new- 
comer was the flotilla leader Mackay, launched at 
Birkenhead shortly after the Armistice, and only 
lately completed. She displaces 1800 tons, has a 
legend speed of 36.5 knots, and carries the truly 
formidable armament of five 4.7in. guns and six 
torpedo tubes. The Wolsey, Windsor, and Verdun 
typified the very latest type of destroyer, which in 
size and armament approximates to the third-class 
cruisers of the last generation. The superposed guns 
forward and aft give these vessels an appearance out 
of keeping with the traditional character of the 
torpedo-boat destroyer—a low-lying. rakish craft, 
in which top hamper was rigorously suppressed. In 
the later “‘S”’ and ‘‘ T”’ classes we have reverted to 
smaller dimensions, but it is well known that the 
“V's” and “ W’s”’ have the advantage in steadiness, 
habitability, and sea-keeping qualities. Among the 
many submarines present at the review the nine “* K ”’ 
boats were the most remarkable. Since being com- 
pleted these boats have been fitted with raised bows 
of a very singular shape, and this feature, together 
with the two small funnels which hinge back when 
the boat is about to dive, give them an appearance 
altogether unique. The ‘““K” boats, it may be 
recalled, are propelled on the surface by twin sets of 
geared steam turbines, developing 10,500 shaft horse- 
power for a speed of 24 knots, which has frequently 
been exceeded. The ‘‘ J” class of large ocean-going 
submarines, the ‘“‘E” class of submersible mine- 
layers, and the “ H ” class, with an unusually powerful 
armament of torpedoes, were all represented in the 
assembly at Southend. 
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In the course of the cruise round the “ fleet ”’ 
we were treated to a very spectacular exhibition by 
three coastal motor boats, a 70-footer, 55-footer, and 
40-footer respectively. These amazing little craft 
literally ‘‘ made rings round ”’ the ship, tearing along 
at 40 knots or more and laying down smoke screens 
just as they did during the blocking operations at 
Zeebrugge and Ostend last year. Though there was 
practically no sea running, they appeared to pitch 
rather violently, and it was not difficult to imagins 
what their behaviour would be like in heavy weather. 
The 70ft. type, designed primarily for mine-laying 
duty, was only completed just prior to the Armistice, 
but both the two smaller types of coastal motor boats 
performed excellent service during the period of 
hostilities. 








Aeronautical Notes. 


A Zeppelin Secret Revealed. 


To many people one of the chief minor mysteries 
of the war centred round the means whereby our authori- 
ties were made aware, well in advance, of a projected air- 
ship raid against this country. That they were so informed 
in some manner or other soon became obvious to all, at 
least in the London area, for it was seen that on the nights 
upon which raids occurred the searchlights were not 
practised at dusk. On one occasion, we can remember, it 
was confidently asserted that the warning was received 
of a probable raid almost twelve hours before it actually 
took place. The mystery has now been solved, and that 
by one of no less ‘authority than Lord Weir himself. It 
was quite a simple matter after all; the Germans told us 
they were coming! Their airships were guided across the 
North Sea by means of directional wireless on a system 
involving the sending out of frequent signals from the 
airships themselves. These signals were picked up by 
the German wireless stations, which thereupon transmitted 
to the vessels signals indicating their exact position. 
Unfortunately for the enemy we also could pick up the 
signals sent out by the airships, and just as readily as the 
Germans determine therefrom their position. We thus 
always knew when they were coming and where they were 
coming from, and arranged our defences accordingly. 
Our own directional wireless system, perfected late in the 
war, avoids this serious military objection to its use. The 
directional coils are carried by the aircraft, which, picking 
up signals from home stations, is able to locate its position 
without telling it to the enemy. It would have been 
employed, it is confidently believed with success, to guide 
the two Handley-Page four-engined machines which were 
ready on November 8th to fly from this country through 
the clouds to Berlin and back. 


Air Screw Tip Speeds, 


In the same paper Lord Weir, discussing the 
progress,jmade during the war in the design and con- 
struction of airscrews, states that tip speeds equal to the 
speed of sound in air—1050ft. per second—should not be 
exceeded, and that we are now rapidly approaching that 
speed. This statement would certainly seem to be open 
to criticism. Tip speeds of 600ft. per second are not 
unusual, while speeds in excess of 850ft. per second have 
been used, as, for instance, we believe, in the D.H. 9a, 
fitted with a Liberty engine. On the other hand, experi- 
ments carried out at the Royal Aircraft Establishment have 
shown, as Mr. Bairstow revealed in his recent ** Wilbur 
Wright ” lecture, that at about 900ft. per second the nature 
of the flow from an airscrew suffers a marked and striking 
change. Up to about that speed the usual strong breeze 
was felt in rear of the propeller, but at higher speeds the 
slip stream disappeared, leaving a region of comparative 
calm behind the screw. On investigating the phenomenon 
more closely it was found that the flow above the critical 
tip speed was largely centrifugal instead of, as usual, 
resembling a jet of somewhat less diameter than the screw. 
As the speed rose through the critical value there was no 
sudden variation of power required to drive the screw, but 
it is obvious that at and above the critical speed the screw 
must become very inefficient as an organ of propulsion 
owing to the practical disappearance of the thrust. A 
daring experiment with an actual aeroplane fitted with a 
screw having a.tip speed above the velocity of sound is 
being contemplated, for it presents the only available 
means of progress. It thus appears probable that we have 
already reached the maximum possible tip speed and that 
this speed is considerably less than the velocity of sound 
in air. 


Metal Construction. 


SoME surprise may be expressed that during the 
war, in spite of all the incentives to progress and in the 
face of the shortage of spruce and similar suitable timber, 
greater progress was not made with the substitution of 
metal for wood in the construction of the principal mem- 
bers of the framework of aeroplanes. It is true, of course, 
that steel tubing was very extensively adopted for the 
framework of the elevators, rudders and ailerons, and, 
especially in German machines, for the main wing spars. 
It is also true that the enemy in his A.E.G. twin-engined 
bombing machine adopted a structure from which wood 
was practically eliminated, and that in the Junker mono- 
plane produced at the end of the war he even went so far 
as to adopt corrugated aluminium sheeting for the wing 
covering in place of linen. Nevertheless the position of 
wood as the chief aero-structural material was hardly 
affected during the war. The explanation of this fact is 
that the amount of time required to design a metal struc- 
ture, such as a wing framework, is very much greater 
than is required for a wooden one, and further, that wooden 
construction lent itself much more readily than metal to 
modifications during the production stage such as were 
continually being called for to meet new military condi- 
tions. Metal construction, however, was by no means 





neglected, and had the war lasted longer we should have 
had in the production stage machines in which wood 
played practically no structural part. Thus at the end of 
1917, in view of the then existing and prospective greater 
shortage of timber, a big effort was made to employ metal 
instead of wood in the Avro training machine, a type 
which alone was absorbing about one-third of our available 
wood supplies. A great deal of experimental work was 
done and information of the highest value was accumu- 
lated, but the time absorbed in the investigations pre- 
vented the production of metal machines in quantity 
before the Armistice was signed. 


Metal Wing Frameworks. 


SUFFICIENT work was done in the direction 
referred to above to establish the fact that by the proper 
use of metal, wing frameworks could be made distinctly 
stronger and slightly lighter than they would be if con- 
structed of the best quality of spruce. These facts were 
established in connection with the small Avro training 
machine. It was, however, also established that the 
advantages of metal construction would be still greater 
in the case of large machines. At the British Scientific 
Products Exhibition now being held at the Central Hall, 
Westminster, examples of metal wing structure are shown. 

n two instances the structure is composite, metal other 
than in tube form being used for the spars and wood for 
the ribs. These wings withstood under static test at 
Farnborough loads representing from about five to seven 
times the normal flight loading. In another case the wing 
framework is composed entirely of steel and gave a static 
test load factor of about 84. In a fourth case the structure 
is throughout of duralumin except for half a dozen or so 
small wooden packing pieces. The spars and four main 
ribs are in the form of built up and riveted rectangular 
sectioned lattice girders, the webs being punched, corru- 
gated and lipped. The intermediate ribs are merely formers 
composed simply of flanges connected at wide intervals by 
strut pieces taking the place of webs. The wing with- 
stood without failing over ten times the normal flying 
load. Comparative weights are not given, but while we 
can believe that the wing frameworks exhibited are at 
least as light as similar frameworks made of wood, it is 
perfectly evident, particularly in the case of the all-steel 
and duralumin examples, that they must, as at present 
designed, be very much more expensive and difficult to 
construct. 








Electricity (Supply) Bill, 1919. 


THE Council of the Institution of Electrical Engineers 
has drawn up the following statement and forwarded a 
copy to the Prime Minister :— 

lhe Institution of Electrical Engineers is the repre- 
sentative body which comprises within its membership 
British electrical engineers engaged in every branch of 
the electrical profession and industry. The Council 
recognise the national importance of the question of 
electricity supply in its bearing on fuel economy and cheap 
power for industry, and every member of the Institution 
is directly or indirectly concerned in a greater or less 


degree with the effects of the Electricity (Supply) Bill’ 


now before Parliament. On these grounds the Council 
feel that some expression of opinion by them on behalf 
of the Institution is called for on the principles underlying 
the Bill and on the necessity for legislation. 

Before making their observations the Council have 
conferred with the territorial centres of the Institution 
and with the principal representative associations con- 
cerned, either as suppliers or as consumers of electricity, 
and the conclusions set forth below find either unanimous 
or majority support. 

It is recognised that great injury to the national interest 
has resulted from ill-considered electrical legislation in 
the past, the effect of which has been to check the technical 
and commercial progress of this key industry in all its 
departments. 

When, therefore, fresh legislation is introduced by the 
present Bill, its provisions are examined at once with 
hope and anxiety, in so far as they promise to remedy 
the defects of past legislation or threaten to impose new 
restrictions. 

The proposal in the Bill to appoint Electricity Com- 
missioners is universally welcomed, in so far as it provides 
for simplified procedure and control. Such an authority 
should impartially survey the conditions in any district 
from the point of view of the best interests of consumers, 
should remove artificial obstacles to the cheapening of 
supply, and should, by co-ordination of existing resources, 
not only effect improvements itself, but afford greater 
opportunity for progressive development by the various 
undertakings engaged. 

The Council recommend that all the Commissioners 
should give whole-time service, and that they should 
themselves appoint an advisory council, membership of 
which should be restricted to persons possessing expert 
qualifications. 

There is general approval, also, of the charging of such 
Commissioners with power to undertake and promote 
research. 

Such opportunity for unimpeded enterprise has never 
before been granted to the supply authorities, and it is 
therefore urged that they should be permitted and en- 
couraged to do their utmost for the public service under 
the general jurisdiction of the Commissioners, before that 
body proceeds, as contemplated by the Bill, to set up 
District Electricity Boards. 

Especially in view of the widely varying local conditions, 
it is felt that the Bill should not attempt to impose a rigid 
system of uniformity for all parts of the country, and that 
the Commissioners should be given latitude to facilitate 
schemes suitable for each district, giving first attention 
to the co-ordination and logical extension of existing 
systems. 

There is general opposition to the proposed terms for 
the purchase of generating stations and main transmission 
systems, and it is urged that Parliament should not break 
faith with those who have invested their capital on the 
strength of the powers conferred by earlier legislation. 





It is also strongly urged that all whose positions may 
be adversely affected in consequence of changes brought 
about by the Bill, whether on the staff or as wage-earners, - 
should be liberally dealt with, and that if representation 
is given to labour on any governing body, the engineering 
stafis should be similarly represented, and should also 
have the right to refer to arbitration for the settlement of 
differences arising out of their employment. 

Having regard to the admittedly great importance of 
electricity supply, and the fact that practically every 
industry in the country is largely concerned therein, it is 
emphatically the opinion of the Council that the Electricity 
Commissioners should be responsible to Parliament through 
the President of the Board of Trade and should not be 
under the Ministry of Ways and Communications. 








THE PENETRATION OF ACID INTO CAST IRON. 





Tuer failure of some cast iron acid eggs used in the 
manufacture of trinitrotoluene is dealt with in some notes 
in the Iron and Coal Trades Review, in which it ig pointed 
out that these eggs were used to contain a mixture con- 
sisting of about 50 per cent. nitric, 45 per cent. sulphuric 
acid, and 5 per cent. water. This mixture was agitated 
by blowing, and a year or two ago serious accidents 
occurred through two of the eggs bursting. One was 
4ft. internal diameter by 4ft. 9in. deep, the average thick- 
ness of the metal being lin. and the capacity about 55 cubic 
feet. The second egg was 6ft. in diameter, 6ft. deep, and 
at least 1jin. thick. The working air pressure could not 
at any time have exceeded 60 1b. per square inch, and 
was normally much lower. In each case while blowing 
was in progress the egg burst with a noise like a muffled 
explosion. The egg appeared to disrupt suddenly into 
small fragments and to fall in rather than be blown out. 
Examination of pieces showed that the corrosion, so far 
as removal of the iron was concerned, was practically 
negligible. When the metal was freshly broken there was 
no apparent difference between the metal near the inside 
and outside, but on breaking a washed piece of the iron 
the odour of acid was strongly noticeable. After a day or 
two, the faces of the fracture were rusted for about }in. 
from the inside, the outer half of the fracture remaining 
bright. This suggested that the acid was percolating 
into the metal. The tensile strength of iron from the 
inner surface was found to be still fully equal to that of 
the original iron, and so far as tensile strength was con- 
cerned the egg should have stood pressures many times 
greater than that actually employed. Photomicrographs 
showed graphitic plates of large size forming a network 
along which acid might enter the metal. Near the surface 
of the iron these plates formed “‘ nests.’”” The defect of 
the iron from the point of view of resistance to acids was 
its coarse or open structure, which allowed acid to pene- 
trate to a considerable depth. Examination of the frac- 
tured surface showed that acid had actually penetrated 
to a depth of about one-third of the thickness, and in many 
places small masses of crystallised iron salts could be 
seen in the interior. The expansive force of these crystals, 

wing in the interior of the iron, was doubtless responsible 
for the disruption of the iron, even though the actual 
corrosion of the metal was comparatively negligible. 
In view of the grave danger which arises from this pheno- 
menon, it may be well to point out that cast iron should not 
be used for any purpose where it comes into contact with 
nitric or fuming sulphuric acid, whether pressure is 
employed or not. Disruption of the metal will occur 
sooner or later, even if no pressure is applied. 








PRESERVATION OF TELEGRAPH POLES. 





SoME useful hints are given by Mr. C. R. Harte in the 
Electric Railway Journal on prolonging the life of wooden 
poles set in the ground. E 

The fresh sapwood of white pine is, he says, 50 per cent. 
water—of which 60 per cent. is in t..e sap, 35 per cent. in 
the cell walls, and 5 per cent. in the cell contents. The 
heart-wood contains a much smaller percentage of water. 
but what is there is sealed in so that it is difficult to elimi- 
nate. Preliminary soaking in water accelerates the rate 
of air drying by removing much gum and mineral matter. 
Though the primary objects of seasoning are to cut down 
the food supply of decay fungi and render the wood more 
receptive to preservative chemicals, the reduction in 
weight is an important consideration from the point of 
view of freight costs. Very careful temperature control 
is necessary with kiln drying, and the dried timber should 
be impregnated at once, to prevent re-absorption of mois- 
ture. A prolonged series of measurements by the United 
States Forest Service shows that the external circumference 
of poles is practically unaffected by seasoning, even where 
there is heavy checking. Oil paint protects a smooth 
dry pole against decay, but the paint is easily broken 
through, and does more harm than good to imperfectly 
seasoned poles by entrapping moisture. Tar gives a more 
elastic coating and some antiseptic effect, but the penetra- 
tion is poor, and internal decay occurs almost as badly as 
with oil paint. Concrete sheathing is costly, but effective, 
apparently owing to absorption of salts from the green 
concrete. Charring is uncertain in action, weakens the 
pole, and increases the fire risk. 

There are two groups of antiseptics, viz., mineral salts 
and oils. The great disadvantage of the mineral anti- 
septics is that they are soluble in water and are quickly 
leached out. The author discusses the characteristics 
of creosotes from other sources than coal tar, and describes 
the high pressure “full cell”? and the ‘empty cell” 
methods of applying preservative. A table is given com- 
paring standard specifications for various creosotes. Notes 
are included on the methods and special features of all 
other preservative treatments now in common use. 

Methods are described for repairing poles already decayed 
at the ground line. Whether the old pole is repaired or 
a new one installed, it is important to sterilise the sur- 
rounding soil. The simplest method is to reinforce a 
weakened pole by setting a stub alongside. 
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A Platinum Dredger. 


THE war called for the design of ships to meet many new 
conditions, and now it would appear that peace will follow 
suit. Lobnitz and Co., Limited, of Renfrew, have long 
been known as specialists in the construction of dredgers 
for all sorts of special purposes beyond the normal one of 
lifting ordinary spoil from the sea bottom at the rate of 
56 cubic feet or more per bucket ; they have tackled sand, 
rock, gold, tin, &c., and now they have been called upon 
to dredge platinum—about the last thing that might be 
expected to be obtained by this means. It is, of course, 
well known among experts that in various parts of the 
world mountain streams have been engaged for centuries 
in collecting in the course of their journeys from their 
sources tiny particles of metals, rare and otherwise, and 
depositing them when the streams widen out and become 
sluggish rivers. In Colombia, South America, the British 
Platinum and Gold Corporation has discovered that some 
river has met in this way with platinum and deposited 
it in accessible positions, though in what quantities we 
are unable to say ; considerable they must be, or the con- 
struction of special dredging plant would not be worth 
while. Fortunately, the process of winning the metal, 
which forms a very minute proportion of the total volume 
of the spoil, is a cheap one, as the platinum is embedded 
in quite soft alluvial soil, which can be easily lifted and as 
easily separated out by the simple process of washing and 
screening. 

First, as to the dredger; it, as will be seen from our 
illustration, consists of a big steel framed and plated 
pontoon with the usual well for a bucket ladder. She 
was brought to the state of erection shown in the illustra- 
tion in the remarkably short time of six weeks, though it 
must be remembered that, as will be gathered from the 
illustration, no riveting is included, as she has to be sent 
out to her destination in plates and angles, and there 
finally erected. The rise and fall of the big ladder will 
allow of dredging to a depth of 30ft. below the water-line. 
All the machinery is carried on deck, the boiler on the 
starboard side abreast of the main engine, which can be 
seen on the port side. The boiler is a Babcock and Wilcox 
water-tube type, which can be fired either by oil or wood. 
Since the main engine is required for driving the dredging 
gear alone and is not used for the purpose of propelling the 
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in which this dredger differs from the ordinary, and has 
manifest advantages, both in silence and flexibility. The 
belt drives the top tumbler of the bucket ladder and two 
reciprocating screens for dealing with the spoil. Wonderful 
handiness is given to what is at best an unhandy form of 


dredger, it is built entirely with an eye to those require- 
ments, and is a two-cylinder compound surface condensing 
engine mounted on a wrought iron girder bed-plate, 
so that undue vibration may not be transmitted to the hull 
—Fig. 2. It develops 350 horse-power and the governing 

















FIG. 1—WARPING WINCH 


gear is guaranteed to limit the variations in speed to not ; craft by the warping winches, which are arranged according 
more than 5 per cent. if the full load be suddenly cut off. | to the firm’s special plan, and are shown in Fig. 1. Four 
Two belt pulleys are fitted on the crank shaft, one of which | wire drums are mounted on a common bed-plate driven 
gives a speed of twelve buckets per minute and the other | by a two-cylinder reversible non-condensing engine. Any 
ten buckets per minute. The drive, which is effected by | one or more of the drums can be engaged by a steel clutch 
means of a 20in. wide Dick-Balata belt, is another feature and the engine can be started or reversed from any place 
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along the bed-plate, so that one man can warp the dredger 
about with the greatest ease ; it will be understood that 
each one of the drums deals with a wire lead to the different 
corners of the hull. It makes a very nice handy arrange- 
ment and gives just that accuracy of mancuvring required 
in alluvial dredging. Unlike dredging in a crowded water- 


is too large to pass through the mesh is discharged at the 
ends. The material that succeeds in passing through all 


the screens is finally deposited on washing tables, where 
the last of the foreign matter is eliminated and only the 
clean metal is left, which is then collected and formed into 
ingots suitable for the market. 


With buckets of 8 cubic 


for giving the new Minister very wide powers under 
Orders in Council and for conferring on him the control 
of the supply of electricity had been withdrawn, but 
many other drastic changes have since been made—in 
many cases against the wishes of the Government—during 
the Committee and Report stages. The suggestion that 




















way, absolute accuracy of manceuvring is quite unnecessary 
in alluvial dredging when the dredging plant may be 
hundreds of miles from any other craft. 

For the supply of water for washing the spoil two pumps 
are fitted, one 16in. belt-driven centrifugal, with a capacity 
of 5000 gallons per minute, and a Qin. centrifugal with a 


FIG. 2—-MAIN ENGINES OF THE DREDGER 


feet capacity about 250 tons of spoil can be dealt with per 
hour. 

One rather noticeable feature of these dredgers, and, in 
fact, all dredgers built by the firm, should be mentioned. 
It is that all the parts are made under a system of limit 
gauges, which is not only found to be cheapest and best 














FIG. 3—BOTTOM TUMBLER 


capacity of 1250 gallons per minute at a delivery pressure 
of 20 1b. per square inch. 

' In Fig, 2 we give an illustration of the bottom tumbler 
of the bucket ladder, as the design is a special feature of 
this firm’s dredgers, and has no doubt had a good deal to 
do with their success. It will be realised that the shaft 
is working in about the very worst possible conditions, 
as it is revolving in water which is loaded with the very 
maximum amount of sand and sharp grit of the most 
destructive kind with no satisfactory external means of 
lubrication. The special design adopted, however, 
embodies a self-lubricating arrangement which gives 
extraordinary life to the shaft, as may be gathered from the 
fact that a shaft and tumbler which had done 2150 hours’ 
dredging in Hull, Hartlepool, and Middlesbrough lost only 
three-sixty-fourths of an inch. 

The recovery plant, if we may call it’so, was designed by 
Messrs. Inder, Henderson and Dixon, of London-wall, 
E.C., and consists of a series of long perforated troughs 
or screens carried on steel hangers which are suspended 
from the main framework, the eyes being bushed with 
manganese steel, which is the material that is found to 
withstand the peculiar conditions of this service best. 
These screens are oscillated by a differential motion devised 
by,the;builders,{which!gives a’quick return so as tofensure 
that the spoil travels along the screen till the matter that 





OF THE BUCKET LADDER 


in the long run, but enables absolutely interchangeable 
parts to be supplied in the years to come, so that however 
long the parts may last, they can always be replaced at a 
minimum of trouble, cost, and delay. 








The Ways and Communications 
Bill. 


Tue Bill for the establishment of a Ministry of Ways | 
and Communications has now left the Commons and is | 


undergoing a further severe testing in the Lords. The 
moment, then, is opportune to consider how the Bill 
stands as compared with its original intentions. On 
page 279 of our issue of March 21st, after the second read- 
ing, we observed that the Government had included not 
a few things which it was quite prepared to jettison under 
even ‘‘ mild pressure.” Despite the fact that the Home 
Secretary, on the opening of the proceedings in Committee, 
said that he might state at once that the Government 
proposed to fight for every single item in the Bill, our 
anticipations would appear to accord fairly accurately 
with the results,,2 At the time we wrote the proposals 


| notice, at which representations may be made. 


the new Minister should have “‘ any powers of any Govern- 
ment Department with respect to the appointment of 
members or the procedure of the Railway and Canal 
Commission, has been replaced by a new clause which 
definitely states that ‘‘ Nothing in this section shall 
transfer to the Minister the powers of the Board of Trade 
with respect to the appointment of members or the pro- 
cedure of the Railway and Canal Commission.”” The 


| possibility of the owners of any transport undertaking 


coming to business some morning and finding the Minister 
in possession has been obviated by making it necessary 
to give not less than one month’s notice in writing before 
such action can be taken. Whilst the directors, officers 


| and servants have still to accept the directions of the 
| Minister as to rates, fares, dues, &c., the trader gets more 
| protection in that no revision in rates, fares, &c., is to be 


made until the question has been gone into by an advisory 
committee to which the Minister “‘ shall refer” the ques- 
tion. The committee is to hold an inquiry, after public 
Where 
the revision is for increasing revenue, the committee is 
to advise as to the best methods of obtaining such increase 
from the different classes of traffic, ‘‘ having due regard 
to existing contracts and the fairness and adequacy of 
the methods proposed to be adopted.” Whilst the pro- 
posals as to power to purchase railways and other trans- 
port services under an Order in Council was withdrawn, 
the Minister was to be allowed to “establish and work 
transport services by land or water.”” This power has been 
much reduced in that (1) no such service is to be established 
until an estimate of the capital expenditure required to 
complete it has been approved by the Treasury, and if 
the expenditure is likely to exceed half a million pounds 
a resolution of both Houses has to approve; (2) before 
the establishment by the Ministry of any such service the 
owners of any existing undertaking are to be given an 
opportunity to furnish it; and (3) after two years from 
the passage of the Act the Minister shall not, unless 
Parliament otherwise determines, commence the con- 
struction of any new works or provide equipment for any 
transport service not established before that date. No 
advance for the construction, improvement or main- 
tenance of any transport service is to exceed one million 
pounds at any one time unless specially authorised by a 
resolution of the House of Commons. Quite a new depar- 
ture in State administration was the insertion of words 


| to the effect that the Minister ‘‘ shall be responsible for the 


acts and defaults of the officers and servants and agents of 
the Ministry in like manner and to the like extent as if 
they were his servants.” 

This recital does not, however, complete the list of 


| concessions made ; four very important ones remain to 


be noted. The Bill, it will be known, authorises the 
Minister, after giving one month’s notice, as already 
mentioned, to take possession of the whole or any part 
of any railway not already controlled, or of any light 
railway or tramway—other than a tramway or light 
railway used as a tramway belonging to a local authority 
—canal or inland navigation. But it is now provided that 
should the owners of any undertaking object to being 
taken over the Minister shall refer the question to a 
committee selected by him from a panel, which the Act 
says he shall set up, “ of experts and of impartial persons 
of wide commercial and trading experience appointed 
from nominees, after consultation with the various under- 
takings and interests concerned, of the various classes 
of undertakings affected by this Act, and of labour, trading 
interests, local authorities,and such other interests as he 
may deem desirable.’’ Public notice is to be given of 
any inquiry by such committee, A second point is that 
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there is to be an inquiry by these experts and impartial 
persons before the Minister directs the establishment of 
new transport services by land and water. The third 
important feature is that there is to be a roads advisory 
committee of not less than ten members, of whom five 
are to be representatives of highway authorities and five 
of the users of road traffic. The fourth and most interesting 
change is that, despite the firm attitude of the Govern- 
ment and the failure of the opposition in Committee, the 
inclusion of docks, harbours and piers, other than those 
railway-owned, in the undertakings of which the Minister 
may take possession, has been practically abandoned. 
The power is not wholly gone, but it is whittled down to 
this: If, during the two-year period, the Minister wants 
the transport facilities improved or extended or the 
method of working altered, he may order the necessary 
steps to be taken. The dock, harbour or pier authority 
may, if it wishes, then appeal to the Lord Chief Justice 
in England—or the corresponding authority in Scotland 
or Ireland—and if he considers that a prima facie case 
is made out that the Minister’s requirements would be 
injurious, he shall forthwith appoint an arbitrator, and 
if the latter supports this view the Minister shall revoke 
his requirements. On June 28th a telegram was sent from 
a large number of members to Mr. Bonar Law, who was in 
Paris in anticipation of the signing of the Peace Treaty, 
asking him to receive a deputation before the Bill went 
further. He apparently consented, as a meeting took place 
on Monday, the 30th, and later in the evening a deputation 
of three waited upon Mr. Lloyd George, Mr. Bonar Law, 
Mr. Shortt and Sir Eric Geddes. The sequel was seen the 
following evening, July Ist, when the Report Stage opened 
with the amendments just named. The Labour Party 
was very strongly opposed to the change. One member 
said that in Committee, time after time, it was only the 
vote of Labour “‘ which saved the face of the Govern- 
ment.”” He vehemently protested against what he con- 
sidered a base betrayal. The amendments were, however. 
carried by large majorities. The nationalisation point 
was dealt with the following evening on an amendment 
moved with the deliberate purpose of extracting a specific 
promise from the Government that it would not use its 
powers for the two-year period to advance the principle 
of permanent nationalisation of railways. The declara- 
tion of Mr. Churchill at Dundee is evidently not forgotten. 








Science and its Application to 
Marine Problems. 
By Professor J. C. MCLENNAN. F.R.S., Scientific ‘Adviser 
to the Admiralty* 


(Concluded from page 68.) 


(h) Sound Ranging.—In the course of our investigations 
of the characteristics of pressure waves generated by the 
explosion of charges in the sea, it was found that when a 
hydrophone was used to pick up the waves a good record 
could be obtained by the explosion of a number 9 
detonator at least two miles away. The explosions due 
to charges of 2 lb. of T.N.T. have been recorded at 14 miles, 
and might have been recorded at far greater distances 
judging from the strength of the signals received. The 
explosions of 300 lb. depth charges have been recorded up 
to 200 miles, and it is probable that with charges of 
moderate amount explosions occurring as far away as 
500 miles can be readily recorded. Based on these results, 
@ system of sound ranging under water was developed. 
Four hydrophones were laid out five miles apart along a 
base line in deep water a mile or two from the shore, and, 
in addition, two pilot hydrophones were placed along a 
line at right angle to the base line, the one five miles out 
and the other at twice that distance. Cables were laid 
from the hydrophones to a recording instrument situated 
in a shore station. Four of these stations were installed 
at different places along the East Coast of the British 
Isles, and other stations are now in progress of installation. 
With such sound ranging systems the shock of distant 
explosions occurring under water affect the various hydro- 
phones in turn, and as time intervals can be read to two or 
three-thousandths of a second with the apparatus now 
in use, it is possible to measure with accuracy the time 
intervals between the times of arrival of a sound wave at 
the different hydrophones. With the measurements of 
these time intervals it is a simple matter to deduce the 
position of the point at which the explosion setting up the 
wave is located. Up to 50 miles the location of an explo- 
sion under water can be determined to within a few hun- 
dred yards by a single station, but for accuracy the co- 
operation of two stations would be necessary to locate 
explosions at greater distances. Within operable ranges 
a ship can be given its position by sound ranging more 
accurately than by directional wireless or by any other 
known method. Explosions of mines or torpedoes at 
any point in the North Sea can easily be located by stations 
situated in Great Britain. In the war, during the bombard- 
ment of the Belgian coast, it was a common thing for a 
monitor to proceed in a fog to a position some miles from 
the coast and by dropping depth charges have its position 
accurately determined from stations on the coast of 
England. So accurately was this done that it was found 
when the monitor’s guns were trained in selected direc- 
tions objectives several miles inland could be hit with 
regularity and with a minimum expenditure of ammuni- 
tion. 

(i) Helium.—Shortly after the commencement of the 
war it became evident that if helium were available in 
sufficient quantities to replace hydrogen in naval and 
military airships, the loss in life and equipment arising 
from the use of hydrogen would be enormously lessened. 
Helium is most suitable as a filling for airship envelopes 
in that it is non-inflammable and non-explosive, and, if 
desired, the engines may be placed within the envelope. 
By its use it is possible to secure additional buoyancy 
by heating the gas—electrically or otherwise—and this 
fact might possibly lead to considerable modifications in 
the technique of airship manceuvres and navigation. The 
loss of gas from diffusion through its envelope is less with 
helium than with hydrogen, but, on the other hand, the 
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lifting power of helium is about 10 per cent. less than that 
of hydrogen. 

Proposals had been frequently put forward by scientists 
in the British Empire, and in enemy countries, regarding 
the development of supplies of helium for airship purposes, 
but the first attempt to give practical effect to these pro- 
posals was initiated by Sir Richard Threlfall, who received 
strong support from the Admiralty through the Board of 
Invention and Research. 

It was known that supplies of natural gas containing 
helium in varying amounts existed in America, and it 
became evident from the preliminary investigations made 
by Sir Richard Threlfall and from calculations submitted 
by him as to the cost of production, transportation, &c., 
that there was substantial ground for believing that 
helium could be obtained in large quantities at a cost 
which would not be prohibitive. 

The writer was invited by the Board of Invention and 
Research in 1915 to determine the helium content of the 
supplies of natural gas within the Empire, to carry out a 
series of experiments on a semi-commercial scale with the 
helium supplies available, and also to work out all tech- 
nical details in connection with the large-scale production 
of helium and the large-scale purification of such supplies 
as might be delivered and become contaminated with air 
in service. 

In the course of these investigations, which were carried 
out with the co-operation of L’Air Liquide Company, it 
was found that large supplies of helium were available 
in Canada, which could be produced at a cost of about Is. 
a cubic foot. 

In the spring of 1917, when the United States had 
decided to enter the war on the side of the Allies, and after 
the investigations referred to above were well under way, 
proposals were made to the Navy and Air Board and to 
the National Research Council of the United States to 
co-operate by developing the supplies of helium available 
in the United States. The authorities cited agreed to 
co-operate with vigour in supporting these proposals, 
and large orders were at once placed by them with the Air 
Reduction Company and the Linde Company for plant, 
equipment, cylinders, &c. The Bureau of Mines also 
co-operated by taking steps to develop a new type of 
rectifying and purifying machine. By July, 1918, the 
production of helium in moderate quantities was accom- 
plished, and from that time forward the possibility of 
securing large supplies of helium was assured. 

Concurrently all practical details of the construction 
of helium-borne airships and of the navigation of this 
type of craft were developed by the Airship Production 
Section of the Navy. At the same time, under the direc- 
tion of the writer, plans were prepared and steps were 
taken to erect and equip a station for purifying the helium 
which might become contaminated in service. 

Experimental investigations were also initiated with the 
object of developing all possible technical and scientific 
uses of helium. In particular, balance, spectroscopic 
and electrical methods of testing the purity of the gas 
were worked out, studies on the permeability of balloon 
fabrics to hydrogen and helium were commenced, and 
experiments were begun to exploit the use of helium in 
gas-filled incendescent lamps, gas-filled arc lamps, and in 
thermionic amplifying valves. The equipment provided 
for the purification of contaminated helium in large quanti- 
ties supplied the major portion of the apparatus required 
to liquefy helium, and arrangements were therefore made 
to produce this gas in a liquid form for the purpose of 
carrying out low temperature researches. 

The advances actually made at the time the Armistice 
was signed warrants the opinion that by the present time, 
had the work projected been completed, supplies of helium 
at the rate of 2,000,000 cubic feet a month would have been 
produced within the Empire and the United States at a 
low cost, helium-filled aircraft would have been in service, 
and great progress would have been made in exploiting 
the technical and scientific uses of this gas. 

Before the war a proposal to utilise helium as a filling for 
airships would have been viewed, even by most scientists, 
as impossible, but, thanks to the enterprise, enthusiasm, 
and initiative of the Navy, backed by imagination, a 
suggestion—at one time considered to be chimerical—has 
to-day become a realisation. 


DEFENSIVE MEASURES. 


From time to time publicity has been given to the steps 
taken by the British Navy in co-operation with the Navy 
of the U.S.A. to close to the passage of submarines 
such sea areas as the northern portion of the North Sea 
and the Straits of Dover. 

At the time of the signing of the Armistice this stupen- 
dous task was well advanced. The material used consisted 
largely of ordinary contact mines, which were used in vast 
numbers and at the expenditure of enormous labour and 
capital. 

It can be stated now, however, that concurrently with 
the installation of this system of defence, other systems 
of dealing with these and similar areas were worked out, 
which involved the use of more subtle mechanisms in 
quantities which were vastly smaller in amount. 

To-day it is scientifically possible and practicable with 
@ comparatively small amount of material to close effec- 
tively to the passage of submarines by either automatic 
mechanisms or by controlled ones such sea areas as the 
Bristol Channel, the water stretch between the Mull of 
Cantyre and the North Coast of Ireland, the Straits of 
Dover, the sea area between Belgium and Denmark, the 
Cattegat and Skager Rack, and the greater portion of the 
North Sea between the Orkneys and Norway. 

This will serve to show you, in a measure, the part 
science has been able to play during the war. Had the 
knowledge we now possess been available at the opening 
of the war, we should have been spared much inconveni- 
ence, suffering, and anxiety, for the submarine menace, at 
one time threatening and uncomfortably dangerous, 
would never have been able to materialise. 


APPLICATIONS OF SCIENCE UNDER PEACE CONDITIONS. 


Under peace conditions many important technical 
systems and devices brought forward during the war will 
find immediate application as aids to navigation. 

By means of directional wireless systems, ships or air- 





craft in the English Channel, the North Sea, or in the 
eastern and western portions of the North Atlantic, can 
be given their positions when prevented from getting it 
by the existence of fogs or unfavourable weather. 

By means of sound ranging it is possible to fix the posi- 
tions of light vessels, buoys which indicate channels and 
obstructions, such as sunken ships. Ships steaming in 
fog up the Channel or approaching the shores of Nova 
Scotia, Newfoundland, or Labrador, can be given their 
positions with accuracy for ranges up to as much as 
500 miles. 

Seaplanes and aircraft in distress in the neighbourhood 
of the British Isles or near the coasts of America can call 
for help and be located when wireless gear becomes inoper 
able by simply dropping depth charges. 

In hydrographic work generally sound ranging will be 
of the greatest service, for surveys can be made and investi- 
gations of sea beds carried out in fogs as well as in fair 
weather without the delays which have been experienced 
in the past. The positions of the localities being investi- 
gated can always be determined in a few minutes when 
once a sound ranging station has been established on some 
shore within reach. 

By Leader gear laid in such areas as the river St. 
Lawrence, the entrance to the Thames or to Halifax 
Harbour, the Straits of Dover, &c., in and out lanes of 
traffic can be organised which can be maintained with ease 
in fogs. 

The echo methods to which reference has been made 
can be used for sounding, for locating icebergs, surface 
vessels, and rock-bound coasts in a fog as well as for locat- 
ing submarines. 

Helium, which was originally produced as a filling for 
airships, can be utilised for the production of illuminating 
agents and for providing a means of investigating the 
fundamental properties of matter at the lowest tempera- 
tures attainable by man. 

Developments in internal combustion engines, in electric 
drive, and in the fuel values of new materials, which were 
to be corporated in the Navy, will be of enormous value 
to the mercantile marine in the future. 

Advances made in wireless telegraphy and telephony 
and in secret signalling by specific types of radiation for 
war purposes will also prove of great service under peace 
conditions by providing us with novel, efficient, and less 
costly methods of communication. 


PROPOSED SCIENTIFIC ESTABLISHMENTS FOR THE FUTURE. 


With a view to developing and extending the scientific 
results which were obtained under stress of war, the 
Admiralty has recently put forward proposals for the 
permanent establishment of a Department of Research 
and Experiment within the Navy. 

Plans have been formulated for the erection of a Central 
Research Institution for the investigation of first principles 
and for carrying on researches of a fundamental and 
pioneer character. Steps have already been taken to 
organise a sea experimental station and to provide buildings 
and equipment for an engineering laboratory, a wireless 
and signal school, and a torpedo and mining school in place 
of Vernon. 

It is believed that these institutions will prove of great 
value in developing not only means of increasing the effi- 
ciency of the Navy, but in providing aids to navigation for 
our mercantile marine. 

The initial expenditure for buildings and equipment will 
be large, but it seems evident that an ample financial 
return will in a short time be obtained for the nation from 
profits accruing from a lowering of the rates of insurance 
and from a reduction in the cost of transportation. If 
we could by the use of such aids to navigation as have 
been referred to above prevent two or three wrecks per 
year, or lower the time of passage between Great Britain 
and Canada on the average by one day per voyage per 
ship through the fog-covered areas in the neighbourhood 
of Newfoundland, sufficient funds would be saved in a year 
or two to cover the whole cost of the expenditure on 
scientific and experimental establishments and on the 
prosecution of the researches and investigations fore- 
shadowed. 








Tue Railway Times of Tokyo says that the Japanese 
Imperial Government is considering the electrification of 
further railways radiating from Tokyo. New sources of 
hydraulic power must, however, be found, and therefore 
a detailed investigation is being made. For the electrifica- 
tion of six miles of the Usui Tunnel rack section twelve 
electric locomotives were imported from Germany. They 
are not satisfactory, as half of them are always in the shops 
for repair. The goods trains have, therefore, to be 
worked by steam locomotives. Owing to the difference 
in speed of electric and steam locomotives the operation 
is very difficult and the full capacity of the line can hardly 
be developed. Four more electric locomotives were ordered 
from Germany, but the war made the contract void. The 
Imperial Government then started to build them in its 
railway shops and one was recently completed. Its cost 
was, however, 120,000 yen—say, £12,000—as against 
40,000 yen each—say, £4000—for those imported. 


OnE of the reasons why there is congestion on the 
railways and a shortage of wagons, as related in this 
column of our issue of May 23rd, is that traffic which used 
to be conveyed by coastwise steamer, but was diverted 
to the railways owing to the submarine menace, is not 
returning to the steamers, as the sea rates, not being 
statutory, are now higher than rail rates. The com- 
mittee interested in this subject has prepared a statement 
for presentation to the President of the Board of Trade, 
the Minister-designate of Ways and Communications, 
and the Minister of Shipping. In this statement it is 
mentioned that (1) China clay used to be sent by sea from 
Fowey to the Manchester Ship Canal, and thence by canal 
or rail to the Potteries. It is now sent direct from Fowey 
by rail. (2) Foodstuffs imported into Avonmouth were 
sent by sea to the South Wales ports, and thence by rail 
to the mining areas, They are now sent by rail through- 
out. (3) Wool brought into London was sent by sea to 
Goole, and thence by rail or canal to the mills in Yorkshire. 
It now goes by rail from London. (4) Tin-plates which 
used to be sent from South Wales by sea to Liverpool are 
forwarded by rail. 
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Progress of Aviation in the War 
Period. 


By LEONARD BAIRSTOW, F.R.S., C.B.E., D.Sc. * 


At the outbreak of hostilities a speed of 85 to 90 miles | with the Bristol Fighter, which took one of the favourite | 
per hour was considered good with the possibility of | places in the later phases 
Military training pro- | power was 275. and the top speed over 110 miles per hour | 


climbing to a height of 10,000ft. 
ceeded on the hypothesis that flying for reconnaissance 


| 


| 
| 
| 


measured, and at Martlesham Heath a camera has been 
designed and used to produce records, some of which I 
propose to show you at a later stage. It appears that 
many of our aeroplanes are stable. 

The B.E. 2C. had an engine of 90 horse-power, carried | 
pilot and passenger, and reached a top speed of over 85 | 
miles per hour. On thesé points it may be contrasted | 


‘of aerial fighting. The engine | 


at 10,000ft., whilst it was able to climb to nearly 20,000ft. | 


and photography would take place at 3000ft., whilst | Using such aeroplanes our fighting pilots waited for con- | 


fighting in the air was not sdequately provided for. 


Two types of aeroplane of the early period will be | 


referred to; both have survived on their merits to the | 
present time, although long since past the standard | 


required on active service. The “‘ Avro” aeroplane has 
to its credit one of the earliest of the many daring and 
spectacular feats of our flying men, for it was in aeroplanes 
of this type that two aviators, now Colonel F. Briggs and 
Major Sippé flew over the Zeppelin sheds at Friedrichshafen 
and dropped bombs on their objective. In those days 
machine guns were extremely rare as part of the equip- 
ment of an aeroplane, and the various ingenious devices for 
firing between the blades of an airscrew making twenty to 
thirty revolutions per second had not even been con- 
templated. The horse-power of the engine was seventy, as 
contrasted with the 1500 horse-power of the largest modern 
aeroplane flown. In the Jater periods of the war the 
“ Avro”’ became the standard elementary training aero- 
plane, and has an excellent record of good service. It 
appears to be peculiarly free from undesirable character- 
istics, 

The second aeroplane which will be referred to as a good 
early type is the B.E. 2C., which has just been declared 
obsolete. Much controversy has ranged round this aero- 
plane, perhaps more than any other, and I can imagine 
mixed feelings amongst members of the audience at hearing 
it described as a good aeroplane. Probably most of them 
will agree, however, that its record as a straightforward 
flying machine is good, and will focus their criticisms on 
that peculiar feature of the aeroplane which can be best 
described by saying that it had a strong will of its own. 
The development of the fighting scout has brought out 
very clearly the pilot’s desire for an aeroplane which is 
wholly obedient to him, even for extraordinary and 
dangerous manouvres. Designers have admitted this 
view, and have done their best to meet it. It is not 
difficult to see that in aerial fighting a balance must be 
struck between danger from enemy action and danger 
inherent to the aeroplane. 

The B.E. 2C. was deliberately designed to have a will of 
its own, and a desire to stay right side up. The late Mr. 
Busk spent much of his energy in producing this effect, and 
I believe that General Seely took the aeroplane from Farn- 
borough to Salisbury Plain without using any other con- 
trol than the rudder. It was strong, and for those days 
reasonably fast, whilst fighting in the air had not begun 
to show prominently that its excessive stability was a 
defect. I want to make it quite clear at this point that, 
on the other hand, instability is not a desirable character- 


istic in an aeroplane, and certainly not for civil uses; | 


instability leads to accidents. The B.E. 2C. was unpopular 
because it was too stablé and called for considerable 
muscular effort in the rapidly recurring emergencies of a 
fight with a mortal enemy. It is now obsolete mainly 
because of the insufficiency of its engine power to meet 
modern needs. 

Scientifically and technically the B.E. 2C. is one of the 
most interesting aeroplanes ever built. It showed con- 
clusively that the line of argument developed mathe- 
matically by Bryan could be used to calculate the degree 
of stability of an aeroplane, and so paved the way for the 


design of aeroplanes with the desired characteristics of | 


siderable periods of time at heights of 15,000ft. ready to | 
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swoop on an enemy seen at a lower level. With the 
barometer at 17in., and the thermometer showing 60 deg. 
of frost, prolonged effort was no small call on their physical 
and mental powers. Fitted with two guns firing through 
the airscrew, and a third gun which could be trained in any 
direction by an observer, this aeroplane was a formidable 
antagonist. 

The usual fighting scout was, however, a single-seater 
with its two fixed guns firing through the airscrew and 
trained by the motion of the aeroplane. Speeds up to 
130 miles per hour have been reached, and the ceiling 
pushed up to 25,000ft. This increase of speed and ceiling 


| and the gross weight of the aeroplane. 


horse-power of 550 the aeroplane will be seen to compare 
on weight per horse-power with the “* Avro” and B.F 2C., 
and has a very similar top speed and ceiling. Another 
large aeroplane, the D.H. 10, compares more closely with 
the Bristol Fighter class, and develops a high speed and 
ceiling. The question arises: Is there any difference of 
principle involved in passing from the small aeroplane of 
25ft. span to the latest Handley Page of 130ft. span? The 
subject will be touched on lightly before passing to one o1 
two important items in the economics of flight. 

Rough Prediction of Aeroplane Performance.—The curves 
of Fig. 1 show how the speed of flight near the ground and 
at 10,000ft. depends on the nominal power of the engine 
It will be noticed 
that it is the ratio of horse-power to weight which is used, 
and there is sound theoretical reason for this choice. 
Regarded as an empirical curve, however, it is found that 
the performances of the smallest and largest aeroplanes 
are equally well predicted. Like all generalisations it 
has its limitations, and a designer who has given special 
attention to one type will be able to give a closer predic- 
tion. On the other hand, any record of performance 
showing striking departure from the curve may be 


| regarded with distrust. 


Model to Full Scale.—Not only may the curve be applied 
over the aeroplane range, but also to the larger models 
tested in a wind channel. It will shortly be possible in one of 


| the wind channels of the National Physical Laboratory to 
| test models so large that the lift will be 200 Ib., and on 
| which the complex effects of the airscrew slipstream can be 


represented. Without waiting for this new step forward 
it is already clear that carefully conducted experiments 
on a complete model aeroplane form the best known guide 
to new design. I believe that I am correct in saying that 
both the designs of large aeroplanes by Messrs. Handley 
Page were specifically based on complete models; the 
records of the testing institutions show many other 
instances. 

The most direct experimental evidence of the agreement 
between model and full scale has been provided by a com- 
parison of the pressure distribution on the upper and 
lower wings of a biplane. The flight experiments were 
made at Farnborough by the Royal Aircraft Establish- 
ment and the model tests at Teddington. The two sets 
of observations are shown superposed in Fig. 2, and the 
general similarity of the figures is obvious. As three of 
the four surfaces agree within the limits of error of observa- 
tion on the full scale the curves show no measurable scale 
effect. The relation of model to full scale was thought to 
be of sufficient importance to warrant the appointment of 
@ special committee, and its findings are now reproduced : 
‘“* Careful consideration of all the available information 
leads to the following conclusions :—(1) For the purpose 
of biplane design model aerofoils must be tested as biplanes, 
and for monoplane design as monoplanes. The more 
closely the model wing tested represents that used on the 
‘ull scale machine, the more reliable will the results be. 
So long as certain differences remain unexplained, no high 
accuracy can be obtained in the prediction or verification 
of performance at low lift coefficients. (2) Due allowance 
must be made for scale effect on parts where it is known. 
In the case of struts, wires, &c., the scale effect is known 
to be large, but these parts can be tested under conditions 
corresponding with those which obtain on the full scale 
machine. (3) The resistance of the various parts taken 
separately may be added together to give the resistance 
of the complete aeroplane with good accuracy, provided 
the parts—e.g., the undercarriage—which consist of a 
number of separate small pieces are tested as a complete 
unit. (4) Model tests form an important and valuable 
guide in aeroplane design. When employed for the 
determination of absolute values of resistance, they must 
be used with discrimination, and a full realisation of the 


Comparison of Pressure Plotting on Model & Full Scale Biplane with R.A.F. 14. Wings. 
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indifference or stability as required for fighting or bombing. 
It showed that the will of an aeroplane is not a fortuitous 
characteristic, but is one of those qualities over which the 
designer has a large measure of control. 

Stability and instability in an aeroplane are easily 





* Royal Aeronautical Society. ‘ Wilbur Wright”? Lecture, 
June 18th. Condensed, 


are accounted for chiefly by the fact that it has been found 
possible to install an engine of 210 horse-power in an aero- 
plane weighing less than 2000 Ib., a figure which means one 
horse-power for each 10 Ib. of load carried. 

The large aeroplane, as we now know it, had no repre- 
sentative until the middle period of the war, when the first 
large type of Handley Page aeroplane began to operate 
from Dunkirk, With a total weight of 11,0001l0. and a 


modifications which may arise owing to interference and 
seale effect. In forecasting the performance of a machine 
of a known type methods can be employed other than the 
addition of the resistance of all elementary component 
parts ; every designer has at his disposal the ful! scale test 
results of a certain number of types of aeroplanes, and 
where @ new design conforms to any one of these types 
the most satisfactory point of departure for improvement 
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in" design{is "probablyfgiven by these test results. For 
suggestion {as to how improvements{can be made the 
designer is “still dependent on model tests. It is of great 
importance that such information should be increased, 
and its use extended by further systematic full scale 
research.” 

Economics of Flight.—It has been mentioned that th® 
speed of aeroplanes has increased from 85 miles per hou” 
to 135 miles per hour in five years, and some further 
improvement may abe expected in the future. No equal 
addition to the speed range isjprobable, and economy 
suggests a reduction. It is not “possible to give a single 
estimate of whether it pays to fly fast in civil aviation, but 
for fighting it is the last reserve of superiority, which is all 
important. In the commercial sphere, where time is 
money, the choice between speed and cost of running 
depends on how often a man’s time is worth more than 
£10 an hour, or some such figure, and whether the aero- 
plane can save any of that time for him. Along the grand 
trunk routes railway traffic is fast, and the demand for the 
urgent delivery of light goods does not promise immediate 
support for the aeroplane carrier. For cross-country 
journeys, and in particular across water, saving of time by 
the use of aircraft becomes marked, and there appears no 
reason to doubt that aeronautics, like wireless telegraphy, 
will find its p'ace in the world’s traffic. by adding to the 
possibilities of life, and not by any considerable displace- 
ment of existing facilities. In some respects it is unfortu- 
nate that the war has produced a vigorous industry 
without the usual concurrent growth of civil demand, and 
without even a clear indication of the correct road 
along which development should proceed. 

Fig. 1 may be used to illustrate the aerodynamic dis- 
advantages of high speed. It is to be noted that a gross 
weight of 1000 lb. can be carried by an aeroplane of modern 
type for an expenditure of 25 horse-power, but there is no 
reserve, and the pilot could not climb or cope with down 
currents. His speed would be about 55 miles per hour. 
The necessary horse-power for the same load could be 
reduced by providing bigger wings and flying slower, and 
it has been pointed out by various writers that the most 
economical design aerodynamically requires speeds of 
flight below those of commercial utility. 

Using the curves of Fig. 1 it can be seen that the aero- 
dynamic quality of the aeroplanes at the beginning of the 
war was not appreciably less than those of the present day, 
for all give performances indicated by the curve. Progress 
has followed the development of the aero-motor which now 
permits the use of one horse-power for each 8 lb. of gross 
weight, whereas in 1914 the same power was yoked to a 
load of nearly 251lb. The most recent of our large aero- 
planes carries nearly 20 lb. per horse-power, and its per- 
formance on speed and ceiling is not greatly different to 
that of the “ Avro” or B.E. 2C,_ It is now accepted as a 
fundamental truth that the weight-carrying aeroplane 
cannot be the fast aeroplane, and the rate at which the 
horse-power curve is rising shows that the conditions 
become progressively worse. It needs little imagination 
to see that increase of top speed beyond present limits 
will not easily be attained, and that no great increase such 
as that during the war period is within the limits of reason- 
able expectation. 

A table is given below which is instructive in the 
economics of aeroplane carriage. The figures are round 
numbers advisedly to emphasise the fundamental nature 
of the problem, as well as to avoid any undue sense of 
precision in the calculation. Flight is supposed to take 
place at about 1000ft. and the engine to be doing its best. 
The first column shows the speed of flight, the second the 
gross weight which can be carried per horse-power, and 
the third column the percentage of gross weight available 
for passengers and merchandise for a journey of 500 miles. 


Percentage of gross 
weight available 
for passengers 
and merchandise. 
45 
44 
41 


Gross weight, 


Speed of flight 
ib. per H.P. 


m.p.h. 


60 
70 
80 
90 38 
100 Ss om ‘a eo el Oe 
110 ie — q ood ae 
120 oe ws ne ee 
130 10 


It will be seen that the choice lies between a time of six 
hours and a useful load of 40 per cent. of the total, and a 
time of four hours and 20 per cent. of load useful. Only 
the particular need of the moment can determine a final 
choice. 

This disadvantageous law of speed can be modified to a 
small extent by design, and the final result is typical of the 
ordinary engineering compromise. One of the changes of 
design contemplated involves an increase of landing speed, 
but until forced landings become very infrequent so that 
a prepared ground can always be relied upon, it is difficult 
to imagine any substantial increase on the usual Janding 
speed of 40 to 45 miles per hour. 

Engine Weight and Supercharging.—When saying that 
an engine weighs 2 Ib. or 3 Ib. per horse-power it is common 
practice to use the maximum horse-power the engine can 
give continuously. In designs as they now exist, this 
maximum power is usually developed at ground level. 
The power developed during high flying is Iess ee this 
maximum, and, in fact, is about half of it at 15,000ft., 
where the weight per horse-power is 4 lb. to 6 Ib. Atten- 
tion has been drawn to methods of keeping up the power 
of the engine, and two main lines of progress show promise. 
In one of these the design is based on high altitude con- 
ditions, and the full development at the ground prevented ; 
in the other a blower is provided which increases the air 
taken into the eylinder at high altitudes. The exhaust 
turbine, developed by Rateau for this express purpose, has 
now reached an advanced stage of development. The 
weight of the blower and the power necessary to drive it 
must be offset against the increased power due to greater 
charges, and although an important reduction of engine 
weight below 61b. per horse-power at 15,000ft. may he 
expected, the limit will always be above that quoted for 
gr ound level. 

(To be continued.) 











Lloyd’s Register Shipbuilding 
Returns. 


Luorp’s Register shipbuilding returns for the quarter 
ended. June 30th last have recently been issued. From 
them it appears that as regards the United Kingdom there 
were, leaving out of account boats of under 100 tons gross, 
782 merchant vessels of 2,524,050 tons gross under con- 
struction at the close of the quarter ended June 30th, 1919. 
The particulars of the vessels in question are given in the 
table below, similar details being given for the preceding 
quarter and for June 30th, 1918, for the purpose of com- 
parison : roe 


30th June, Slst March, 30th June, 
1919. 1919. 1918, 


Description. . 
Gross 


Gross 
Ho. | tonnage. 


| tonnage. | 





Steam— | 
2,220,816 


1,688 | 
2,299, 449 | 


2,608, 1 276 | 008 | 1,807,518 


2,298 | "S 120 





2,494,569 | 608 1,807,638 


49 


29,481 | 


} 


32,396 7,875 





Wood and ‘composite = = 
Total 


Tota! steam and sail 


29,481 | 49 
2,524,050 | 657 


7,375 


32,396 | 





782 2,254,845 | 392 | 1,815,013 


The figures for steel vessels include 28 ferro-concrete 
barges of 19,608 tons and 10 ferro-concrete motor vessels 
of 2456 tons. The tonnage now under construction in the 
United Kingdom is about 269,000 tons more than that 
which was in hand at the end of last quarter, and about 
709,000 tons more than the tonnage building twelve 
months ago. Of the merchant vessels being built in the 
United Kingdom at the end of June, 609 of 2,033,319 tons 
are under the inspection of the Surveyors of Lloyd's 
Register with a view to classification by this Society. 

Of the total of 782 there are no less than 136 vessels of 
between 5000 and 6000 gross tons each, 67 of from 6000 to 
8000 tons, and 34 of from 8000 to 10,000 tons. Of larger 
sized vessels there were three of from 10,000 to 12,000 tons, 
4 between 12,000 and 15,000 tons, 10 between 15,000 and 
20,000 tons, and 4 between 20,000 and 25,000 tons. 

The following table shows the numbers of vessels with 
their tonnages which were under construction at the 
various shipbuilding centres at June 30th and March 31st, 
1919, and also at June 30th, 1918 :-— 





| 30th June, 
1919. 


31st March, 30th June, 
1919. 1918. 


Gross 
| ‘tonnage 





District. ——, 


Gross 
vonage 


Gross 
| No. | tonnage. 





| 
| 
| No. 
| 


Barrow, Mary- 
ort, and 
Yorkington .. 

Belfast and 

Londonderry 

Clyde— 

Glasgow 
Greenock 
— 


28,865 31,295 


320,800 


547,362 
346,105 
76,450 
53,259 
58,395 


230,350 


| 331,468 
283,010 
93,450 
34,151 
35,320 


| 317,425 
447 ,018 





Liverpool . , 
Middlesbrough | 
& Stockton & 
Whitby 
Newcastle 
Sunderland 


| 163,280 
498,294 
269,018 











During the quarter under review 165 steam 
sailing vessels, representing gross tonnages of 654,923 
and 5057 respectively, were commenced, and 181 steam 
and 25 sailing vessels, representing gross tonnages of 
514,240 and 13,651 respectively, were launched. 

There were at the end of the quarter under construction 
in other parts of the world—excluding Germany—1511 
steam vessels of a total of 5,165,649 gross tons and 233 
sailing vessels of 328,068 gross tons. The totals in the 
whole quarter, therefore—leaving out Germany—were 
2230 steamships of 7,660,218 gross tons and 296 sailing 
vessels of 357,549 tons. Heading the list among foreign 
nations was, of course, the United States, with 994 vessels 
of a total gross tonnage of 3,874,143. Next came the 
British Dominions, with 209 vessels of 346,453 gross tons. 
In terms of tonnage Japan came next, with 63 vessels of 
282,060 gross tons ; then Italy, with 96 vessels of 271,620 
gross tons; and Holland, with 88 vessels of 219,332 tons. 
Spain, France, and Sweden followed a good long way 
behind with 118,854, 109,615, and 97,245 gross tons 
respectively. 








The Leparmentier System of Hull 
Construction. 


THE unrestricted submarine campaign carried on by the 
Germans in the late war served to concentrate attention 
on the need for rendering ships’ hulls more unsinkable, 
an improvement which has not advanced proportionately 
with the progress of naval architecture since the days of 
the trireme. The only direction in which a study of the 
subject appears to have been made is in the increase of 
the number of bulkheads, which brings with it such increase 
in weight and other disadvantages as to render sub- 
division beyond a certain point impracticable. Double 
hulls have been tried, but though they could withstand 
grounding in fine weather, they were unable to resist the 
explosion of a mine or torpedo. Twin hulls, as in the 
Calais-Douvres, have been tried, but hitherto rather with 
the object of reducing rolling, and so sea-sickness, than for 
unsinkability. Now M. Leparmentier, an officer of the 
Inscription Maritime, in conjunction with his brother, 
M. Ferdinand Leparmentier, who have long been studying 
the question, have revived the twin-hulled design to 
preserve the buoyancy in case of injury from any cause. 

The hull, as will be seen from the accompanying draw- 





ing, reproduced from Le Génie Civil, consists of two circular 
pontoons so connected together as to present somewhat 
the appearance of a ship of normal construction, while 
allowing the connecting part to be used for water ballast, 
The circular parts are subdivided into a number of water. 
tight compartments by bulkheads, fitting all round and 
providing, of course, the best possible shape for strength 
in a flat surface. The French Government has already 
ordered five cargo ships of this design in the United States, 
where a yard has been specially fitted up for their produc. 
tion, since the work could not be undertaken in France 
during the war. Specifications have been drawn up for 
several types, of which one of 4240 gross tons has been 
selected by the Government. ‘The main features of the 
larger 7300-ton type are :—Length overall, 393ft. 8in.; 
greatest beam, 55ft. 9in.; depth to deck in centre, 28ft.; 
draught in salt water, 19ft. 6in.; carrying capacity at 
this draught, including coal, oil, and provisions, 7300 tons ; 
volume of holds, approximately 316,000 cubic feet. With 
2500 horse-power a speed of 9 knots is obtained on 19ft. 6in. 
draught and 11 knots with a reduced cargo of only 2400 
tons. 

It is claimed that the method of construction is so simple 
that no specially skilled labour is required, since the plates 
are usually straight or of geometrical curvature. For 
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CROSS SECTION OF LEPARMENTIER HULL 


about two-thirds of the length of the cargo holds there is 
no break in the continuity of the longitudinal connecting 
pieces, though the hull is divided into eighteen main com- 
partments. 

Comparing the specifications of ships built according 
to the Leparmentier design with those of ordinary design, 
it is claimed that for the same tonnage the weight of steel 
is 30 per cent. less, the time of construction is half, and 
the price 40 per cent. less in the case of the former, on 
account of the great simplicity of the method of con- 
struction, which needs no specially skilled labour. 

In considering the idea of the coupling together of two 
cylindrical hulls, it will be noted that the inner walls of 
these hulls form two curved longitudinal water-tight bulk- 
heads, much stiffer than the usual flat bulkheads. 

The circular transverse bulkheads which are without the 
dangerous openings usually present in ships of ordinary 
form, are much closer together, so that flotation is much 
more certainly secured. 

On the other hand, looking at the commercial aspect, 
the ingenious arrangement of subdividing permits of the 
carriage in bulk of most varied classes of liquids, petroleum, 
oil, provisions, &c., and of other cargoes in bulk, such as 
grain, nitrates, coal, without having to put in special 
bulkheads to keep the cargoes apart. These arrange- 
ments can also be taken advantage of for cold storage pur- 
poses. 

The central part of the hull presents a volume of hold 
relatively greater than could be given merely by the weight 
of steel required to form it, since the sides are formed by the 
skin of the main hulls, and this additional volume causes 
a reduction in draught of water, so that the ships can be 
used for river work, the 7300-ton class being able to use 
the Seine as far up as Rouen, while the 1200-ton type can 
go up the Rhine as far as Strasburg. This draught 
reduces the dues at the small French ports, the return from 
which could be greatly increased if greater use were made 
of shallow-draught boats such as the Leparmentier. In 
ballast these ships are working under better conditions, it 
is claimed, than normal ships. In bad weather, if the 
vessel is too light, water can be let in from the sea, and it 
is pointed out that the arrangement is much more handy 
than ordinary ballast tanks, which are of small capacity, 
difficult of access, and liable to rapid corrosion. 








ALL railwaymen are now to have an interval of nine hours 
between signing off for one turn of duty and signing on for 
the next. This arrangement is not necessarily to be 
adhered to in respect of trainmen working race trains, 
excursions trains, or other similar special trains. In such 
cases an interval of seven hours is to be given if the out- 
ward journey has not exceeded seven hours. 


SPEAKING at the American Society of Civil Engineers 
on a paper, entitled “The National Railroad Question 
of To-day,’”’ by Mr. F. L. Stuart, Mr. C. A. Morse, of the 
United States Railroad Administration, said that there 
had been numerous committees at work during the war 
under the War Industries Board, in an attempt at general 
standardisation. Their work, however, was shut off as 
soon as possible after the signing of the Armistice, and 
no such national effort at standardisation was being under- 
taken by the United States Railroad Administration. 
There were, however, without doubt, many things that 
could be standardised with advantage to everyone. One 
of the most important of these was standardisation of rail 
sections, and of the location of bolt holes in rails. There 
were nearly fifty different sections of rail between 70 lb. 
and 136 1b. per yard. Notwithstanding the fact that the 
American Railway Association and the American Railway 
Engineering Association had recommended as standard 
only seven sections between those limits, practically every 
railway had a different spacing for bolt holes, and there 
was a great variation between the position of the centre 
of bolt holes as regards the neutral axis of the rail. 
Standardisation of rail sections and of the drilling of rails 
was a very desirable thing to accomplish, 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Yorkshire Miners and Midland Ironmasters, 


THE circumstance that the 6s. advance in coal 
and coke which last week was a matter of some doubt is 
now Officially ordered was not the only reason why the 
Birmingham iron market to-day (Thursday) took on a 
serious tone. Even more ominous than the increase in 
fuel is the fresh strikes of the miners in the coalfields of 
the kingdom, accompanied, as we have witnessed, by the 
wilful attempt at the destruction of the mines in Yorkshire. 
We are being reminded in this district that the war broke 
out at a period of acute industrial and political unrest, 
and it is that situation which, unfortunately for the iron 
and steel trades, is just now accentuated. Industrially, 
it is to be feared the war has not tended to diminish the 
previously fast accumulating distrust by Labour of Capital, 
and we are witnessing an emphasised revolt against any- 
thing and everything which for one reason or another is 
conceived to stand in the way of those “ better times ”’ 
to which the worker looked after peace was signed. Mid- 
land -ironmasters, however, this week denounce in the 
strongest terms what is going on in Yorkshire as a resort 
to a policy of “‘ frightfulness’’ by the men utterly dis- 
proportionate to the very trivial demand for which they 
have come out on strike. Everyone knows that coal is 
not to be raised from a flooded pit ; the Yorkshire strikers 
must also have at least a shrewd idea of the length of time 
which must elapse before a mine once drowned can be 
brought back into working order. The shamelessness, 
then, of their proceedings is the greater. ‘The effect upon 
the local iron market of this week's coal advance has been 
ruinous. Tron and steel masters cannot overcome the 
shock, and immediate serious prices advances must occur, 
though they will be made under sheer compulsion and with 
the greatest reluctance. Consumers are preparing for the 
worst, and the stringency which previously chracterised 
the market has become more pronounced. Both iron 
buyers and sellers have concluded to await developments, 
and meanwhile to minimise risks by avoiding further 
commitments as far as is possible. The whole matter of 
quotations is once again thrown into the melting-pot, and 
it’ is considered useless even to consider new business 
until the position becomes clearer. 


Seven Hours’ Day at the Pits. 


Matters in connection with the coming into 
operation of the seven hours instead of eight hours working 
day at the pits are causing a good deal of upset in some of 
the colliery districts. On Cannock Chase some three 
thousand men have ‘* downed tools,’ although the local 
agents seek to impress the colliers that ‘‘ the delay in the 
non-settlement of the questions in dispute does not rest 
with the coalowners or the men’s respresentatives, but 
with ‘the powers that be’ in London.” The Cannock 
Chase men have applied for an increase of 14 per cent. to 
make up for the shorter hours, and the Coal Controller 
has offered 12 per cent. in settlement, but with this 
amount the men are dissatisfied, and another meeting with 
the coalowners is being arranged. About two thousand 
miners are “ out” in the Pelsall district, near Walsall, and 
a smaller number of men at Old Hill, the Pelsall strike 
being described as “really due to a misunderstanding 
among the surface workers over the hours question, and 
a sequel to the stoppage on Cannock Chase.” That a 
further decline of output will result from the shortening 
of hours the colliers clearly admit by insisting upon a wages 
advance. Such is their demand that there is no hope of 
a quickening of the stroke. ‘ There are some friends of the 
miners in this district—though I am bound to admit that 
their number is every week becoming less—who argue that 
the men are “ puzzled with the difference between prices 
of coal at the pit’s mouth and on the London market, 
and that they do not clearly understand the effect of 
their actions on selling prices.’’ At first sight it may 
appear that an advance of 2s. per day to a man who pro- 
duces 4 tons a day should only affect prices to the extent 
of 6d. per ton. The coal-getters will admit in discussion 
that the advance must be extended to the underground 
men who are not hewers and also to the surfacemen. But 
it is just there that the pikemen under-estimate the result 
of their constant agitations in demanding further increases. 
They seem oblivious to the fact that wages have now 
reached a figure which would have been regarded as abso- 
lutely fabulous in pre-war days ; also that the coalowners’ 
profits have been limited by the State to Is. 2d. per ton 
at the pit’s mouth. Therefore any cry of “ profiteering ” 
by the coalmasters is now clearly discountenanced. Yet 
the men continue to insist on the hated leech’s policy of 
“Give, give!’’ No wonder that Staffordshire coal and 
ironmasters are almost at their wit’s end how to carry on 
industry. The dream of even a six hours’ day will, I fear, 
not be abandoned by some of the coal-getters, so insidious 
are many of their demands. 


Coal Production the Need of the Moment. 


It is matter for regret that the proceedings at 
the miners’ conference at Keswick do not seem to bring 
us any nearer the day when the coal output shall approxi- 
mate to the needs of trade. However the mining industry 
be organised, whatever changes in organisation may be 
hereafter ordained, the need of trade is for more and 
cheaper coal ; and it is urgent. Even the pleadings of a 
Prime Minister for ‘‘ Production, production, production ! ” 
in respect of their influence upon the colliers’ leaders, 
seem to fall upon deaf ears. It is an infallible economic 
law that we have to work and to produce or else we shall 
never get anything at reasonable prices. But before we 
can work and produce in adequate measure it is plain that 
we have to set up conditions which will make work and 
production possible. This can only be done if the workers 
are reasonable. At present this attitude of reasonableness 
is not existent, as is abundatly illustrated by what is 
going on in the labour world this week. Midland iron 
and steel masters almost to a man declare, as this is written, 





that in nine cases out of ten the labour troubles, which in 
one way or another are now seriousteholding up produc- 
tion and enhancing prices, are wholly unjustified. They 
are described as arising primarily ‘“‘from greed and 
mistrust,” and it is being urged here that in many cases 
the workmen are misled by agitators who have objects 
far removed from the immediate purpose of the men, or 
are possessed by a sense of grievance altogether out of 
proportion to reality. It needs no reflection to perceive 
that the disadvantages under which trade is being carried 
on to-day are enormous—all but crippling—and a supreme 
faith will be required to steer manufacture and commerce 
through the existing quicksands. 


Growisg American Iron and Steel Cempetition. 


° American competition is more and more in 
evidence, Practically every Birmingham iron and steel 
merchant is receiving offers to supply American material. 
Light steel plates are to be had at £3 or more below Midland 
prices. Gas strip is coming in in fairly large quantities at 
prices substantially—in some cases £4—under British 
quotations. One merchant has been offered thin wire at 
£35, as compared with £45 for the British article. Another 
importer has received a quotation for steel bars at £17 
c.i.f. Liverpool, against the British figure of £21. Steel 
billets can be sent here at £12 Liverpool, against £13 10s. 
at Welsh works, a price which leaves a substantial advan- 
tage to the buyer after the added cost of transit from the 
port amounting to about 15s. It is generally admitted 
that a huge trade in American material would be done if 
American deliveries were equal to their offers. But ship- 
ments are very irregular, and at present cannot be depended 
upon to keep re-rollers continually running their mills. 
Apparently the quality of the American material is turning 
out quite satisfactory for a variety of uses, and no fault 
is found under this head. Plenty of orders are being 
offered to America for }in. and in, iron bars, of which this 
district is particularly bare, but the United States mills, 








like our own, prefer the larger sizes, where they can pick | 


and choose. 


The Manufactured Iron Market. 


Manufactured iron producers on this week’s 
Birmingham market will not sell more than they are obliged 
to, and then subject only to the new range of prices which 
will be evolved out of the present state of disorganisation. 
Manufacturers fully recognise the serious injury done to 
trade, particularly in the matter of export business, by 
the present inflated rates, yet there seems to be no escape 
fromthe imposition of still further increases. Forward 
buying is very generally discouraged, and this is a con- 
dition which must needs continue for some weeks. The 
export demand in galvanised sheets shows some signs of 
revival, and more mills would be started if the necessary 
men were available. Slightly advanced prices are being 
obtained. Some few firms claim that they are getting 
30s. per ton advance, making galvanised corrugated sheets 
of 24 W.G. £29 per ton. All prices are tentative, but the 
following for manufactured iron and steel will serve as a 
basis on which the new advances will be determined :- 


Marked bars, £23; bar iron of good second quality, £21 ; | 





Lancashire and South Yorkshire bar iron, £21] to £23; | 


strip iron for tubes, £22 5s. to £22 10s.; small rounds, | 


squares, and flats (iron three-eighths), £24 12s. 6d. to 
£25 12s. 6d.; ditto (steel), £21 12s. 6d. to £23 12s. 6d., 
according to order; ditto (five-eighths to 3in.), £19 to 
£20 12s, 6d.; billets, £14. 


Dearer Pig Iron and French Basic Supplies. 


The amount of business being put through in pig 
iron is very limited, neither smelters nor consumers desiring 
much business. Foundry sorts are not in such good a 


supply as forge, of which, particularly from the North- | 


amptonshire furnaces, there is plenty on offer. Derbyshire 
forge iron is now quoted at £8, with £8 10s. for No. 3 
foundry and the usual extras for Nos. 1 and 2. This is a 
rise of 5s, on recent quotations, but this has nothing to do 
with the 6s. coal increase, being solely attributable to the 
increased strength of the market. Staffordshire forge pig 
iron is £8 at the furnace, and £8 7s. 6d. for No. 3 foundry, 
a slight increase in both cases upon recent quotations. 
But all such contracts are subject to the usual proviso 
that any addition to cost will carry with it a pro rata rise 
in the selling price. Respecting the offers upon this ex- 
change of basic pig iron of French manufacture mentioned in 
the ** Latest News ” column last week, there is intelligence 
this week that the National Federation of Iron and Steel 
Manufacturers has bought up a large portion of the stock 
of basic iron held by the French Government in Lorraine. 
The quantity purchased is about 46,000 tons, and the 
French Government has guaranteed delivery of the iron 
f.o.r. Antwerp at a price of about £7 per ton, which is 
slightly below the delivered prices of similar British 
material, It is also said that the Federation has secured 
the option if it wishes of purchasing an additional 10,000 
tons per week over the next twelve months, an offer which 
it is now debating. 


Nationalisation of the Mines. 


The opposition of the habitués of the Birmingham 
Tron and Steel Exchange to the nationalisation of the mines, 
which, as a recent issue of THE ENGINEER categorically 
showed, found formal expression by a powerful petition, 
numerously signed, for presentation to the Home-office 
and the Board of Trade immediately after the issue of Mr. 
Justice Sankey’s Report on the Coal Commission, does not 
lessen with the passing weeks. Rather the resistance 
grows. It is this week forcibly argued that the Govern- 
ment, notwithstanding the Sankey Report, has received 
no mandate to nationalise the mines. Nor is there any 
evidence of any growth of public opinion in favour of such 
a step. The tendency is rather the other way, partly 
because the longer bureaucratic control of industry con- 
tinues the less it is liked, and the stronger becomes the 
determination to do away with it altogether, and this 
largely because of the recent proceedings of the miners 
themselves. It is becoming clear that the power of draw- 
ing on the taxpayer will henceforth be the real issue in the 
fight for nationalisation. Without this power nationalisa- 
tion would, in the miners’ opinion, still be worth having, 
but the possession of it would greatly increase the advan- 





tage to them. Possessed of this coveted lever, the men 
would be independent of the movement of prices in the 
foreign markets, and of the general play of economic forces, 
and they know all this. No wonder, then, that the Bir- 
mingham Exchange condemns the proposal to-day as 
earnestly as when the Sankey Report was issued. The 
miners, of course, besides making the fullest use of the 
economic strength which they imagine they now possess, 
have the fear that the Government is trying to baulk their 
whole scheme of nationalisation. 


Coke. 

Coal supplies continue very deficient, but coke 
appears to be fairly plentiful. This, however, does not 
prevent the sellers of this fuel from maintaining war rates 
nearly three times those existing in 1914, and the ovens 


_are now threatening to add a further 10s. per ton. 


Coal Costs and Industries. 


The Birmingham brass founders estimate the 
increased cost on their productive output of the advance 
in coal at something over 5 per cent., and the Birmingham 
glass makers at about the same figure. The indirect: 
effects, however, in both these trades would be an addi- 
tional charge. A glass furnace of normal size consumes 
about 600 tons of fuel in a year. The brick makers around 
Birmingham estimate the increase as meaning an advance 
of 6s. to 9s. per 1000 bricks. I may add that the incidence 
of a coal advance in brick making varies according to the 
locality, as the clays of some areas can be only burnt with 
a much larger consumption of fuel than in others. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is still a great deal of confusion in the iron 
and steel markets, and people in the trade are not yet 
sufficiently agreed as to the probable course of prices 
under the new conditions of fuel supply. There are indi- 
cations of a coming official effort to keep fuel in the country 
so as to increase the supply for our own domestic and 
industrial requirements ; but, of course, this will mean that 
the higher prices obtainable for export will not be avail- 
able, and this will make it necessary to maintain and 
perhaps to increase the high prices at home. The tendency 
all round is to try to make home prices more profitable 
at the expense of foreign trade, and this is a policy which 
may very easily lead to disaster and to ultimate collapse. 
The home consumption has never been equal to the main- 
tenance in full activity of the British iron and steel trade, 
and although there is at present a large home demand 
one cannot readily believe that we can lose our export 
trade without feeling the loss. 


Metals. 


The reaction in the copper market which took 
place at the end of last week did not cause any surprise, 
for it was generally recognised that the upward movement 
—largely the result of speculation—was going too fast, 
and that there was not sufficient improvement in the con- 
sumption of copper to justify it. In fact, the rise from 
£75 to £105 per ton for standard copper would require a 
very great development in the consumptive demand to 
make it reasonable, and at present consumption seems to 
be more anticipatory than real. What is a little dis- 
concerting to the engineering trades here is that the pro- 
ducers of manufactured copper and brass are not satisfied 
to miss any part of their large profits by any rise in crude 
metals, but are determined to maintain profits regardless 
of the interests of trade. Thus we see copper sheets 
advanced to £140 per ton on the rise in standard, but so 
far no notice has been taken of the subsequent fall in 
standard. Brass condenser tubes have been put up to 
Is. 64d. per pound—£170 per ton—so that the enormous 
margin over the cost of the raw material is increased 
rather than diminished, and we find that £80 per ton is 
charged for drawing tubes from raw brass. There was a 
time when £10 per ton was considered a fair charge for 
this work. With regard to the future, the fall in the 
American Exchange tends to make copper dearer here, 
and one does not yet know how much more this exchange 
may go against Great Britain. The only way to help 
the exchange is, of course, to increase our own exports, 
and although a sané Government policy would help the 
general export trade, it will be very difficult to get back 
to the normal trade relationship with the United States. 
Tin has been a strong market, and there are people here 
who maintain that the price is again to go over £300 per 
ton, as it did during the war. This piece of extravagance 
is, of course, possible, but the present conditions are so 
unsettled that one would not like to prophesy either way. 
The market for spelter is in a better condition, and there 
seems to be some prospect of an improvement in the general 
consumption of the world. One does not place much 
faith in the statements that the galvanising trade here will 
soon be consuming spelter at a normal rate, because that 
trade is hampered by the tremendous cost of sheet steel 
in this market ; but there is every chance of a much larger 
galvanising consumption in America, where both steel 
sheets and spelter are cheaper than they are here. 
American producers seem to anticipate a price of 8 cents 
per pound for spelter, but even so it will be much cheaper 
than it is here, and there will be an advantage to the 
American galvaniser of about £6 per ton on spelter and 
£5 to £6 per ton on steel sheets. The outlook for lead is 
affected mainly by the existence of large stocks still to be 
brought into consumption, but latterly the market here 
has been fairly active and buyers do not seem to be 
deterred by the rise which has already taken place. We 
are yet a long way off the demand which must eventually 
arise in connection with the building schemes, and it seems 
probable that now this demand will not become urgent until 
the spring of next year, although it ought to have come on 
this autumn. 
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Foundry Iron. 


The position in the foundry iron market is rather 
puzzling at the moment. Buyers in this district are 
evidently not well satisfied with the quantities they were 
able to obtain before the announcement about fuel prices 
was made by the Government. Hence there is still some 
shortage of foundry iron in Manchester and the district. 
But at the same time consumers do not seem to be quite 
so anxious to buy as they were, and perhaps will not follow 
the prices up. It is stated that American producers will 
not put up their prices for iron and steel, but will prefer 
to make use of the great differences now existing to increase 
their export trade, and if this be so we may have a very 
much larger quantity of American iron and steel shortly 
coming into this country. Whether the Americans will 
supply us with cheap foundry iron remains to be seen ; 
but in any case if they send us steel-making materials that 
would reduce the demand for our basic pig and might 
result in the transferring of some of our Lincolnshire fur- 
naces from basic to foundry qualities, which would have 
an immediate effect upon the supply of foundry iron from 
Lancashire. It is the withdrawal of Lincolnshire foundry 
which has caused the shortage of this class of iron in Man- 
chester. As it was decided last week that fuel was to be 
dearer one might have expected some decision as to the 
prices for pig iron, but up to the time of writing no prices 
have been quoted and business is practically suspended, 
except in such cases as those where the buyer is willing to 
agree to pay whatever price may be fixed upon later. 
There was one sale of Scotch No. 3 based on 195s. per ton 
on trucks, but this must not be taken to mean that Scotch 
iron can be bought at the price. 


Finished Material. 


The position in finished iron and steel is much the 
same asin pigiron. Manufacturers’ agents are not quoting 
definite prices here, although it is understood that from 
30s. to 40s. advance will eventually be asked. If so, of 
course, the American material already bought will appear 
remarkably cheap. 


Scrap. 

There is positively no business in serap, but 
holders of cast scrap are hoping that they may be able to 
get a better price when the pig iron question is settled. 
Buyers seem indifferent at present and the nominal prices 
previously current are unchanged. 


Manchester Gas Undertaking. 


The annual report of the Gas Department of the 
Manchester Corporation for the year ended March 31st 
last states that the quantity of gas sold was 5,412,822,000 
cubie feet, a decrease of 4.35 per cent. on the corresponding 
figures of the previous year, and the average price realised 
was 3s. 2.04d. per 1000 cubic feet. The cost of coal and 
oil per 1000 cubic feet was as follows :—Gross, 2s. 0.22d.; 
less income from residuals, Is. 3.78d.; net cost, 8.44d. 
In the previous year the gross cost was Is. 8.68d.; less 
income from residuals, Is. 2.95d.; net cost, 5.73d. The 
difference represents an increased cost to the Corporation 
of £61,120. The average gross cost of coal only, inclusive 
of the cost of handling, was 24s. 2.97d. per ton, compared 
with 20s. 7.06d. per ton for the previous year. The 
reduction of hours of the workpeople is estimated to cost 
the Department £15,000 per year, and the additional cost 
of increases in wages will be about £49,000 per year. 
During the war the Manchester gasworks supplied the 
following materials for the manufacture of war munitions 
and high explosives :—Benzol, 803,799 gals.;  toluol, 
267.933 gals., and solvent naphtha, 89,311 gals. In 
addition 5600 tons of concentrated oil of vitriol and 9600 
tons of concentrated ammoniacal liquor were turned out. 


Labour in the Engineering Trade. 


Although most of the engineering shops in this 
district are well off for orders, complaints reach me on 
all hands of the dilatory methods of the workers and the 
slowness with which work is being turned out. What 
with holidays, “‘ ca-canny’’ methods, and strikes, the 
employers’ patience is being taxed to the utmost. The 
latest trouble is with the fettlers in the foundries. Fettling 
can scarcely be called a highly skilled occupation and is 
generally performed by labourers, who are now earning 
as much as £3 8s. per week without piecework, bonus or 
overtime. The strike commenced more than three weeks 
ago and is due to the masters’ refusal to accede to a demand 
for a further advance of 10s. per week. As is the case so 
frequently nowadays, the strikers are acting in defiance 
of their trade union ; but unfortunately they are receiving 
financial and moral support from a large number of men 
connected with other unions who are refusing to handle 
unfettled castings. The strike is causing very great 
inconvenience and delay, and if it continues much longer 
may be the means of closing down many shops in the dis- 
trict. 


Barrow-In-Furness, Thursday. 
Hematites. 

The strike on the North-Eastern Railway caused 
a cessation of operations in the smelting of iron at Barrow 
on Friday last, when the six furnaces were damped down. 
It was feared at the time that the stoppage might extend 
over a long period, but this has happily not been the case, 
and the furnaces are at work again to-day. Other plants 
in the district were kept going. The demand for iron is 
steady on local as well as general home account, and if 
things generally could only get settled down on a better 
basis we would be in for a good spell of trade. Require- 
ments all round are good, although users are having to face 
increased costs for everything. Still, iron is wanted badly. 
Business is as yet from hand to mouth and will not improve 
in that respect until the position is more normal. Rates 
run from about £10 0s. 6d. to £11 Os. 6d. per ton net. 


Iron Ore. 


The iron ore trade is well employed throughout 
the district, and on the whole good outputs are being 
registered. The demand is brisk and fuller deliveries are 
being pressed for. Spanish ores are in steady demand and 
supplies are being maintained. 





Steel. 

So far as Barrow is concerned there has been a 
stoppage in all departments of the steel trade following 
the damping down of the blast-furnaces, but most of the 
departments will be in full swing again by the end of this 
week if it is at all possible, the Siemens department and 
the rail and merchant mills being included. Rails are 
at about £16 10s. per ton. There is no prospect of a re- 
start in the plate mills. 


Shipbuilding and Engineering. 


Vickers Limited have been instructed by the 
Furness Railway Company to build a steel caisson for the 
entrance to the Ramsden Dock, Barrow. It will be 100ft. 
wide, and will enable the company to take down the present 
dock gates for repair and to carry on the shipping trade 
without any stoppage. Vickers Limited are also building 
for the Furness Railway Company a floating dock to lift 
5200 tons for use in the Barrow Docks in place of the present 
depositing dock, which was built many years ago, 


Fuel. 
There is a brisk demand for fuel, both coal and 
coke. Supplies have been short, but an improvement is 
looked for. 





SHEFFIELD. 
(Prom our own Correspondent.) 


The Irony of Peace Day. 


‘** PeacE Day” has brought added anxiety to 
the Yorkshire coal, iron, and steel industries, and unless 
the situation takes a sudden turn for the better, the outlook 
can only be regarded as deplorable. In the county nearly 
@ quarter of a million pitmen are idle, and at the moment 
of writing the trouble is spreading into Nottinghamshire 
and Derbyshire, there being by Monday 10,000 men on 
strike, or thrown idle, at twenty-three pits in the Chester- 
field district. When the shorter hours were demanded 
the miners’ leaders placed the difference in output at not 
more than 10 per cent., but when it came to a question of 
so adjusting wages rates that the miners would lose no 
money by the change of hours the men demanded a differ- 
ence of 16 per cent. The Coal Controller agreed to 12 per 
cent. and the’ coalowners in West Yorkshire will go no 
higher than that, though those in South Yorkshire are 
willing to give 14.3 per cent. if the Coal Controller will 
sanction that figure. Some of the men’s leaders have 
appealed to them to return to work pending negotiations, 
but their counsel was ignored, though, from what 1 can 
learn, very many thousands of the miners have no clear 
idea of what the strike is about. They would infinitely 
rather remain at work, but have to obey the majority 
rule. As to wages, their earnings have never been higher, 
and some of the men seem to have more money than they 
know how to deal with wisely. In Derbyshire the leaders 
declare that the difference between a 12 per cent. and a 
14.3 per cent. increase, equivalent to a few pence in the 
pound, is too trifling for the Government to quibble about. 
But why should the miners quibble about it if it is such a 
very small matter in their eyes ? In their view it seems of 
sufficient importance to throw the whole of the Yorkshire 
pits idle, and perhaps those of the adjoining counties also, 
and to flood the mines, doing in some instances almost 
irreparable damage. 


The ‘‘Final Issue.” 


Here is an instance of the spirit being displayed. 
At a meeting of Derbyshire miners at Chesterfield on 
Monday, at which 2000 men were present and as many, or 
more, unable to gain admission to the hall, one of the 
leaders appealed for moderation and besought the miners 
not to take any action that would hinder the full realisa- 
tion of the Sankey Report. He would much rather, he 
said, be fighting the issue on the 6s. per ton increase in the 
price of coal. He appealed to the men to return to work 
on the assurance that the Federation Executive was dealing 
with the matter. ‘* By stoppages of this sort,” he declared, 
‘* you are only hindering the final issue—nationalisation of 
the mines. The best thing you can do is to return to work 
at the earliest moment.’ Another leader spoke in the 
same strain, pointing to the loss of output involved, and 
adding : ‘“* The extra 6s. per ton imposed is due to decreased 
output, owing to several causes, but if miners are not care- 
ful the increased price will be 8s. within a short time.” 
In the end, however, although they were told that the 
Executive was meeting Mr. Bonar Law on the Thursday, 
the miners by a large majority decided to continue on strike, 
one cf the number shouting that they would resume work 
‘“* when the Yorkshire miners go back ’’—a declaration 
that was received with cheers. But, although the leaders 
were thus urging the men to cease the ‘ direct-action ” 
strike, the responsibility for the spirit of unrest, of which 
the present trouble is a manifestation, rests with some of 
the chief union officials, who seem now unable to control 
the situation. Evidence of that fact was furnished by the 
Nottinghamshire miners, for, whilst the Derbyshire men 
were holding their meeting several thousands of colliers 
at half a dozen pits in the Mansfield district ceased work, 
not on the question raised in Yorkshire and Derbyshire, 
but “* as a protest against the increase of 6s. per ton in the 
price of coal ’’—a matter which obviously, at that juncture, 
they were not called upon to decide in a piecemeal fashion. 


Works Closing Down. 


When the coalfields of the country were organised 
by the Government it was arranged that Yorkshire should 
supply its own needs and furnish fuel to the London and 
other markets, and, although a certain amount of coal 
was allowed to come in from other counties, it was only 
in such cases as it could be proved that a special kind of 
coal was required. It will therefore be seen that a great 
steel district like that of Sheftield and Rotherham is bound 
to be at once very severely damaged by the Yorkshire 
strike, supplemented as it is by trouble in those coalfields 
from which. fuel might have been drawn. The position 
here when operations were resumed after the Peace Day 
break was so serious that numbers of the works deemed it 





necessary to close certain departments. In some cases 
works were closed down entirely, and by Tuesday morning 
the managements of the principal steel firms considered 
that unless the strike could be abruptly ended their works 
could hardly be kept running until the end of the week. 
Even should a settlement be arrived at quickly, many pits 
are now flooded, and work cannot be resumed at them for 
some time. It seems as if a deliberate attempt were being 
made to ruin the trade prospects of the nation. The 
colliers themselves are going to suffer before this trouble 
is settled, and, but for the inevitable fact that the innocent 
suffer with the guilty, it may do good in the long run by 
bringing about a more reasonable spirit. At present, 
however, the men have plenty of money, and whilst that 
lasts they may be in no hurry to resume operations. In 
the east end of Sheffield, where the heavy steel works are 
situate, unemployment had very appreciably increased 
by Tuesday. Everywhere were to be seen groups of men 
thrown idle through the action of the miners over a matter 
which the latter’s leaders admit is ** too trifling to quibble 
about,”’ and towards the end of the week their ranks, it 
was fully realised, would be greatly increased. In the 
centre of. the city large numbers of colliers are walking 
and standing about, but they are meeting with no syin. 
pathy from the public generally, and the steel and iron 
workers particularly, their attitude being attributed to 
extreme selfishness. 


Foreign Rivals Passing Us. 


It is that, truly, and a very great deal more. One 
of the amazing things is that the country can carry out 
peace rejoicings in such a light-hearted manner when the 
national trade is being undermined and gravely retarded, 
if not permanently injured. Perhaps the truth is more 
apparent in a district like this; but here it is very clear 
that unless a change comes sooner than at present seems 
likely many of our trade expansion hopes are not going to 
be fulfilled. The steel industry is receiving blow upon 
blow. The 6s. increase in coal will give our foreign com- 
petitors a further tremendous advantage over us, but the 
loss of output through the present strike may mean the 
permanent closing down of some of the smaller works, 
the managements of which were seriously considering such 
a step after the first announcement of the big advance in 
coal. Since my previous letter | have been to the annual 
meetings of the British Foundrymen’s Association, which 
on this occasion were held at Liverpool, and at the opening 
of the business session Mr. T. H. Firth, the retiring Presi 
dent, mentioned that he had just heard that Germany is 
selling small grey iron motor castings to Belgium at 
13s. 6d. per ewt. Through Belgium they will be passed on 
probably to other markets. Could we make them for 
double the price ? Mr. Firth, who is the managing director 
of the Brightside Foundry and Engineering Company, of 
Sheffield, is firmly convinced that when labour has come 
to its senses and is prepared to settle down to serious work, 
it will be found that some system of payment by results 
will have to be agreed to. That fact reminds me that the 
coal trouble comes at a particularly unfortunate moment, 
if, as I am told is the case, some of the trade union leaders 
in the steel industry are arriving at the conclusion that 
payment by results will have to be returned to in order to 
provide a stronger incentive to increased output than the 
day wage system permits. There are other ways in which 
Germany is showing herself to be not unconscious of the 
opportunities presenting themselves. A merchant here 
told me the other day that he had been offered from Sweden 
a class of steel which he suspected to be of German origin. 
In fact, I have heard that German steel is actually in this 
country. Belgium and America are both offering bar iron 
at about 40s. below our nominal quotation, although there 
is the uncertainty of delivery to take into consideration 
through lack of ships, as well as the question of the rate 
of exchange. But from whatever viewpoint the matter is 
taken it is perfectly clear that in many directions foreign 
rivals are getting ahead of us already, and this coal strike, 
with all the possibilities of it becoming very widespread, 
obscures for the moment the 6s. a ton advance, ruinous 
enough in itself, and will hold our trade back whilst over- 
sea rivals make even greater progress. It is to be hoped 
that before this letter appears in print the dispute will 
have been settled, though there will still remain lost 
output that can never be overtaken, a lowered daily 
output, and coal at a rate many shillings higher than the 
figure at which America is prepared to land coals at 
Scandinavian and other ports. 


General Conditions. 


Whilst matters are in such a very unsettled 
condition it is difficult to extract much comfort from the 
general trade situation. One meets nowadays far more 
pessimists than the other sort, for, as a manufacturer said 
to me just recently, it is absolutely impossible to forecast 
the next few months. ‘ All one can do is to hope that 
somehow we shall scrape through our difficulties,’ he 
added. There is plenty of business available in most 
departments, but as manufacturers reach out for it they 
are baulked. In the lighter branches there is a fair 
volume of export trade passing, but the orders are often 
comparatively small, suggesting hand-to-mouth purchas- 
ing, buyers being very cautious. What appears to be a 
new local industry is the making of steel studs for motor 
car tires. The most interesting news perhaps is the 
proposal of the Birmingham Small Arms Company— 
which, I understand, is introducing a new sporting gun— 
to purchase the old and well-known business of William 
Jessop and Sons, Limited. Jessop’s have been large 
makers of steel for the Birmingham firm, and, if carried 
through, as, judging from what came out at the share- 
holders’ meeting on Tuesday, it will be, important econo- 
mies could be carried out. The Birmingham and Sheffield 
districts are becoming very closely allied, for Vickers have 
only just concluded negotiations for amalgamation with 
the Metropolitan Railway Carriage, Wagon and Finance 
Company, Brown’s, Firth’s, and Cammell’s have sub- 
stantial holdings in the new English Electric Company— 
based upon the Coventry Ordnance Works— and the wagon 
building companies of this district took the lead in the 
formation of ‘* Wagon Repairs, Limited,”’ the headquarters 
of which are in Birmingham. The ordinary shares of the 
Jessop concern are of £5 (£4 paid), and stand in the market 
at £16 10s. The B.S.A. offers for each of them eight of its 
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own ordinaries of £1 fully paid, quoted at 36s., and £1 in 
cash. Jessop’s preference shares are of £5 each, fully paid, 
and are quoted at £4 16s, 3d, The B.S.A. offers for each 
of them five of its own preference shares of £1, fully paid, 
quoted at 19s, 6d., but the latter shares carry a dividend of 
6 per cent, and the former one of 54 per cent. As an 
alternative offer, Jessop’s ordinaries may be sold outright to 
the B.S.A. for £17 each cash, and the preference for £5 each 
cash. When the war broke out Jessop’s ordinary shares 
were quoted at £6 7s, 6d. Jessop’s authorised capital is 
£600,000 and that of the B.S.A. £5,000,000. The Sheffield 
firm will preserve its identity and management, the chair- 
manship remaining in the hands of Mr. A. J. Hobson, who, 
speaking at an informal meeting of the shareholders on 
‘Tuesday, said that for seven years the B.S.A. people had 
bought all their steel from Jessop’s, which during the war 
had supplied enormous quantities of gun barrel steel and 
barrels for the Lewis gun, Mr. Hobson also mentioned 
that, whereas the B.S.A, had made standard fittings for 
bicycles, the company now proposed to put its own bicycle 
on the ma: ket and to develop its trade in small tools, whilst 
at the Daimler Works, which it owned, the motor car 
business would be expanded probably to the extent of 
building commercial cars and omnibuses, the company’s 
order books being filled for many months ahead. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade in a Chaotic State. 


ALMOST every section of trade in the North of 
England is in a state of chaos at the time of writing, and 
is likely to remain so for a few days longer. To the crip- 
pling influences of the rise in the price of fuel there was added 
the anxieties of a railway strike, which was just beginning 
to throttle industry by preventing the delivery of raw 
materials and holding up the distribution of outputs at 
the works. The strike, as unreasonable in its inception 
as any that could well be imagined among sane beings, had a 
very serious effect on all the industries, though the position 
would have been much more grave but for the fact that it 
occurred on the eve of the peace celebrations. The 
end was none too speedy. A few more days would 
have paralysed nine-tenths of our northern industries. 
As it is, many of the works and shipyards have been 
unable to resume operations owing to the dislocation caused 
by the strike. The pig iron trade is greatly disorganised. 
The blast-furnacemen and the cokemen insisted upon e@ 
holiday so as to participate in the national rejoicing, 
despite generous offers of increased pay to induce them to 
continue at work, and although damping down is a very 
difticult and costly operation, the ironmasters had no 
alternative. Consequently all the blast-furnaces and coke 
ovens were idle until Tuesday morning. Several of the 
furnaces, however, were not put into operation that day, 
the opportunity being taken to effect repairs and altera- 
tions. The most disturbing effect of this stoppage of the 
furnaces is that it does not merely involve a stoppage of 
output for the period of inactivity. For days—possibly 
in some cases for weeks—after the furnaces are in blast 
again there are difficulties to encounter which are reflected 
in a lowering of the quality of the output. The rise in the 
price of fuel is a matter which is arousing much discussion. 
The effect upon all forms of industry is regarded as grave, 
and will heavily handicap this country in competition 
abroad. The iron and steel trades will suffer particularly. 
Those engaged in the commercial and managing side of 
colliery undertakings feel, however, that the Government 
has adopted the right course in informing the country what 
the concessions to the miners really mean. It was 
impossible under the methods of the Government subsidy 
to appreciate their true import, but now that the consumers 
have to pay the extra cost the real situation is brought 
home to them. 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade is prac- 
tically at a standstill pending a decision as to the extent of 
the advance in selling prices consequent upon the rise in the 
cost of coal. The advanced price of coal is already opera- 
tive and for all deliveries of coke as from Monday 9s. per 
ton more is being charged by the producer, but although 
there now appears to be a definite basis for fixing the new 
selling price of pig iron the ironmasters are still inclined 
to wait before committing themselves to a definite figure. 
The fact is, that although the new coal and coke prices are 
now being charged, no official intimation of the advance 
has been received from the Coal Controller, and that may 
have been a determining factor in delaying a decision as 
to pig iron prices. Nothing is to be gained in this case by 
precipitate action. The current make is practically all 
disposed of ; indeed, there will be little foundry iron for 
sale until the end of September, and consequently the 
makers are in no hurry to determine their future policy 
until the air is a little clearer. If the coke consumption 
involved in the production of Cleveland pig iron be taken 
at the rate of about 1} tons of coke to a ton of pig iron, the 
increased cost of coke is equal to about 12s. in the price 
of pig iron, but in addition it must be remembered that the 
seven-hour day is being applied to the ironstone miners 
also; the cost of the ironstone will also be higher, and 
probably 15s. per ton advance will be needed to cover all 
the extra costs involved. The fact that the Scottish fair 
holidays are now in full swing has tended to reduce sub- 
stantially the deliveries over the Border. Thus home 
requirements at present are on a more limited scale and 
licences are being more freely issued for export, although 
many of these are still considerably below the amount 
originally applied for. There is almost a glut of forge, 
mottled, and white iron, and this position has been accen- 
tuated by the damping down of the furnaces over the 
peace celebrations. The quotations are quite nominal 
at 164s. per ton for No. 1, 160s. for No. 3 Cleveland G.M.B. 
and No. 4 foundry, and 158s. for No. 4 forge for home con- 
sumption, whilst for export 5s. is added to each of these 
figures. 


Hematite Pig Iron. 
The East Coast hematite pig*iron trade is also 





idle, not hecause of any slackness in the demand, but 
because of the uncertainty as to price. Moreover, the 
output to the end of the third quarter of the year is prac- 
tically all sold, and only small parcelsare likely to come into 
the market for prompt delivery, even when the difficult 
question of selling price has been settled. There is a 
feeling that hematite need not go up quite to the same 
extent as Cleveland iron, but that remains to be seen. 
Meanwhile the nominal price of East Coast mixed numbers 
is 200s. and No. 1 202s. 6d. for home consumption, with a 
premium of 5s. per ton in both cases if the iron is required 
for export, 


Iron-making Materials. 


In the foreign ore trade business is not quite so 
active. With fairly good stocks in hand buyers can now 
afford to hold off, and this policy is justified by a falling 
freight market. The price of Bilbao Rubio ore, including 
freight, is about 55s, per ton. Coke is in shorter supply at 
the moment owing to transport and other difficulties. The 
advance of 9s, per ton in the price of coke brings the cost 
of good average blast-furnace qualities up to 48s. per ton 
at the ovens or 50s, 6d, delivered at the works. Consumers, 
of course, have no alternative but to pay the advance, 
but even so there is an all-round scarcity. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade all new 
business is hung up until the revision of prices has been 
accomplished, and in the meantime all the current quota- 
tions are quite nominal. The majority of the works re- 
started on Tuesday after the peace celebrations, but some 
of the mills are not likely to be put into operation again 
until the beginning of next week. The works have plenty 
of orders on hand, the demand for shipbuilding material 
being exceptionally heavy. 


The Coal Trade. 


There has been little attempt to settle down to 
business in the coal trade owing to the peace celebration 
spirit and many unexpected difficulties. The failure of 
the majority of the railwaymen to turn in immediately 
upon the settlement of the strike and also the fact that the 
greater portion of the pits did not resume work until 
Tuesday morning has prevented anything like a decent 
production of coal. There are at the same time many pits 
idle for want of empty wagons. In some districts, especially 
where private wagon ways and engines are employed, 
such as the large producing centre at Broomhill, output 
is maintained, but where loadage depends on the North- 
Eastern Railway men work has been spasmodic. The 
arrival of tonnage over the !ast few days has been large, 
and there was a heavy quantity previously in stem. 
Consequently additional boats are turned down. Coal 
transactions in the present circumstances are therefore 
unworkable. The advance of 6s. a ton in the price of 
coal has not made any difference so far, but it will be handed 
on in due course to the consumer. It is not expected that 
any change will be effected in the prices either to neutrals 
or Allies, as the current market values are much above the 
new schedule. To neutrals best steams are 90s. and smalls 
70s.; other qualities, 80s. and upward; and smalls, 55s. 
to 60s.; best gas, 70s. to 72s. 6d.; seconds, 67s. 6d. to 70s.; 
Wear specials, 75s.; and coking coals, 67s. 6d. to 70s. 
To Allies best steams are 70s.; smalls, 45s.; Tyne primes, 
69s. to 70s.; unscreened steams, 61s. 8d.; smalls, 45s.; 
other qualities, 65s. to 70s.; best gas, 55s.; Wear specials, 
57s.; seconds, 52s. 6d.; and coking coals, 55s. Ordinary 
bunkers are 70s. to neutrals and 57s. 6d. to 60s. to British 
boats. Coke continues in heavy request, and quotations 
are very firm. On the open market 75s. is quoted for 
patent coke-oven coke, and the price for good qualities 
of beehive is 80s. Gas-house coke is 73s, 6d. to 75s. for 
export. 











SOOTLAND. 


(From our own Correspondent.) 
Annual Fair Holidays. 


THE annual fair holidays are now on and while 
some of the works may make a re-start on Monday, some 
few days more will likely elapse before activities are general. 
All energies last week were concentrated on getting deli- 
veries as far forward as possible before the stoppage, and 
works were extremely busy. 


Trade Conditions. 


Business all round shows little alterauon. Chief 
attention is still given to home requirements, which mean- 
time are sufficient to keep manufacturers employed. The 
rising values seem to have very little effect on sales, at least 
where supplies are urgently wanted. Foreign business is 
conspicuous by its absence and home makers are beginning 
to recognise more clearly that a great effort will be neces- 
sary in order to re-establish British goods in overseas 
markets. The policy of hanging on to home business 
only is all right as far as it goes, but the time will inevitably 
come when some other source of absorption will be neces- 
sary. Certainly this will not be so long as outputs remain 
on the present restricted lines, but the opinion is now more 
commonly held that the worker, for his own sake if for 
no other reason, will realise ere long that the utmost 
possible output is necessary for the resumption of trade 
in the widest sense. At present, just when everything 
appears settled somewhat, something occurs to upset 
calculations and the prevailing uncertainty in coal trade 
circles is regrettable. It would appear as if there was an 
element rife amongst men to do everything in their power 
to hinder progress instead of helping things forward and 
then making legitimate demands. Whatever the means 
adopted, it is becoming increasingly evident that strong 
action will be necessary—and immediately—if the fruits 
of the war are to be fully realised. 


Pig Iron. 


Little or no change is apparent in the Scotch pig 
iron trade. Outputs continue below normal and every- 
thing produced is quickly absorbed. Consumers are more 


or less rationed, and some, in view of the present level of 
prices, are inclined to look to other countries for their 
requirements, especially as the tendency of prices is still 
decidedly upward. Supplies of ore are not yet too abun- 
dant; but, notwithstanding, the production could be 
larger than it is. As a result of the scarcity shipments are 
really a negligible quantity and are not likely to improve 
at present. 


Finished Iron and Steel. 


The local demand for steel material is maintained 
and delivery of certain classes is protracted. Ship plates 
are very busy and boiler plates, even at £21 per ton, are 
showing a good turnover. The high prices of sectional 
material are restricting business, consumers only pur- 
chasing against actual requirements, while makers are 
inclined to take a considerable time to turn out this class 
of order. The thicker gauges of sheets preserve their 
activity. The high prices and reduced output of malleable 
bar iron make business difficult to negotiate, and matters 
are not likely to show an improvement, as prices are 
inclined to rise further. Agricultural and engineering 
sections are in good demand for home use, but nothing is 
going for shipment. Exports generally are confined to 
small cargoes, and American and continental manufac- 
turers are apparently having everything their own way at 
present. Even apart from overseas trade, these countries 
are now making a bold effort to capture a fair proportion 
of home business, and their efforts are not unlikely to have 
a fair measure of success. 


Coal. 

Apart from an unsettled feeling engendered by 
the uncertainty with regard to prices there is little change 
in the Scotch coal trade. Home industrial and railway 
orders are well maintained and the export turnover is 
pretty fair and looks like improving. Irish markets are 
taking good quantities and facilities for export to neutrals 
are now easier and fair cargoes are being dispatched at 
high prices. All qualities of fuel with the exception of 
smalls are being well cleared, and everything produced 
until the stoppage for the holidays has been arranged for. 
The aggregate shipments during the past week amounted 
to 172,542 tons, compared with 185,702 in the preceding 
week and 86,595 tons in the same week last year. Ell 
coal, f.o.b. at Glasgow, 33s. 6d, to 35s.; splint, 35s. to 
37s.; steam, 33s. 6d. to 34s. 6d.; treble nuts, 30s.; double, 
29s.; singles, 28s.; first-class screened navigations, at 
Methil or Burntisland, 36s. to 38s.; first-class steams, 35s.; 
third-class steams, 31s.; best steams, at Leith, 33s. 6d.; 
secondary qualities, 32s, 6d. per ton, 








WALES AND ADJOINING COUNTIES. 
(From our own Correepondent.) 


The Burden of Coal Prices. 


Hopes that had been widely cherished in South 
Wales that the threatened rise of 6s. in the price of coal 
might be averted were shattered by the miners’ refusal 
to pledge the Federation to co-operate in a scheme for 
larger outputs by guaranteeing uninterrupted work for 
at least three months. The higher coal cost will impose a 
burden on South Wales’ industries which none can con- 
template without misgiving, and while here and there 
manufacturers may be found optimistic enough to believe 
that “‘ things will right themselves ” shortly, the prevailing 
opinion is that this new charge will work havoc in every 
industrial centre in South Wales. The menace is par- 
ticularly serious in the case of the tin-plate trade, which 
has now to face a range and intensity of American com- 
petition without parallel in the annals of the tin-plate 
market. 


Export Schedules. 


Uncertainty as to whether the rise of 6s. a ton 
in the price of coal was also to go on to the minimum 
schedules for coal for export is dispelled by a communica- 
tion from the Coal Controller's Department, received by 
South Wales colliery companies on Tuesday, the text of 
the message being as follows :—‘‘ The minimum prices 
specified in the schedules appended to the Directions of the 
Board of Trade dated May 28th, 1919, are hereby increased 
by 6s. a ton, this increase in the minimum prices to apply 
in the case of all cargoes and bunkers, the loading of which 
commenced on or after July 21st, 1919.” 


Tippers’ Strike. 


The coal tippers’ strike at Cardiff, which com- 
menced on Monday of last week, is not yet settled; with 
the result that operations at the Bute Docks are wholly 
disorganised ; the dislocation is reacting on the coalfield, 
many of the pits having been brought to a standstill 
through the shortage of empty trucks, which remain loaded 
on the congested sidings at the port. There is now a serious 
threat of the extension of the strike to all the ports in the 
Bristol Channel, for at a joint conference on Monday night 
last of transport and railwaymen’s leaders, the tippers’ 
case was upheld, and a recommendation made that steps 
be taken to communicate it to the men at the other ports, 
with a view to a general strike on Monday next. The 
dispute has its origin in the cutting down by the Cardiff 
Railway Company of the number of men employed, the 
management maintaining that this step is amply justi- 
fied, which the men deny. 


Ebbw Vale Crisis. 


The steel crisis at Ebbw Vale threatens to lay 
idle the great works indefinitely, but final decision on this 
point is deferred until the week-end. The company is 
holding its hand in deference to the wishes of the great 
body of men, who, while not antagonistic to the skilled 
eraftsmen’s demand, are strongly opposed to their resist- 
ance to the managing director's proposals for effecting a 
settlement of the issue. For a month the skilled craftsmen 
have been out on strike demanding a minimum flat rate 
of £5 a week, and refuse to alter an iota of the claim. 
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Trades’ Confederation have prevailed upon the manage- 
ment to defer the time selected for blowing out the furnaces 
in the hope that the skilled craftsmen may reduce their 
claim. For the moment, therefore, the furnaces are only 
damped down, but the company announces that unless 
the skilled craftsmen alter their decision, the furnaces 
will be blown out this week-end. Thus, 5000 iron and 
steel workers would be thrown out of employment in- 
definitely. The Blaenavon Steel Works are undergoing 
repairs, and until they are completed there will be no 
resumption of work. 


**Newport is Newport.” 


Newport Chamber of Commerce is in revolt 
against the regulation that requires the insertion of the 
name ‘* Cardiff ’’ in bills of lading for Newport shipped coal 
and goods. Both Mr. J. Ayre and Mr. T. H. Mordey 
vigorously protested, the former saying Newport was 
Newport before Cardiff was Cardiff, and that Newport 
had better coal and better works than Cardiff, while there 
were facilities at Newport which were not available at 
Cardiff. Mr. Mordey amplified this with the statement 
that Newport had the finest docks in the Bristol Channel 
with coal-shipping facilities unequalled elsewhere. Finally, 
the matter was referred to the executive committee in 
order to press for an early change in the regulation. 


Tin-plate Workers’ Ballot. 


The question set by the promoters of the un- 
official ballot of South Wales tin-plate workers, now being 
answered and forwarded to Neath, the headquarters of 
the revolt movement, is as follows :—** Are you in favour 
of an unofficial strike throughout the tin-plate trade 
against the recent findings of the Tin-plate Industrial 
Council ?”’ Until the figures are announced, it is idle to 
speak dogmatically with regard to the strength of this 
“rump,” but it is not generally believed that it has 
behind it any substantial following of the workmen, who, 
although disappointed that the increase of wage rates 
sanctioned by the Industrial Council did not exceed 
12} per cent., are in the main willing to accept the decision 
of their own leaders, and certainly not prepared to ‘* down 
tools” for the attainment of an obviously impossible 
50 per cent. The leaders of the revolt state that the returns 
to hand are “ favourable,” that is to say, in favour of a 
strike. That was to be expected; but the real point is 
this, Is the ballot confined to a negligible body of dis- 
contents or is it even approximately representative of the 
whole of the trade ? 


Annealers’ Wages. 


Announcement is made that the joint committee 
appointed by the Tin-plate Industrial Council to adjust 
the annealers’ difficulty has accomplished its work to the 
satisfaction of both sides. Thus a problem which for 
some time past had been a factor contributing to in- 
stability in the tin-plate trade has been solved. The 
text of the new agreement is as follows :—** That in order 
to permit the employment in annealing-rooms of at least 
one additional man for every two mills, it is agreed that a 
further amount of 2s. 3d. per 100 boxes be added to the 
Is. 6d. per 100 boxes granted in March last, making a 
total rate of 15s. 9d. per 100 boxes. This is to apply to 
the old method of annealing only where all the handling 
of annealing pots and stands is done by manual labour, 
and is to be operative as from July 14th, 1919.” 


Welsh Town Settles a Strike. 


Owing to a strike of gas stokers, the town of 
Haverfordwest has been deprived of its gas supply for 
three weeks and a few factories dependent upon gas as 
motive power have had to close down. The gasworks is 
@ municipa] concern, and the Town Council, despairing 
of coming to terms with the trade union, advertised for 
gas stokers at £3 10s. a week. There was a crowd of replies 
from all parts of South Wales, and the Council promptly 
engaged a number of new hands. Upon discovering this, 
the strikers hastened to the scene and offered to resume 
work on the old terms. The position is not yet adjusted, 
but the strike is evidently broken, and a restoration of the 
gas supply is in sight. 


Current Business. 


The Cardiff coal market is in a hopelessly dis- 
organised condition owing to the strike of tippers and the 
disturbed condition generally in the coalfield. Loading 
operations at the docks have been suspended for over a 
week as a result of the tippers’ strike, and thousands of 
tons of coal are lying on the railway sidings waiting ship- 
ment. Conditions are depressing in the extreme, and few 
regard any improvement as probable in the near future. 
All price schedules are now advanced 6s. a ton, and 
quotations are already put, in some cases, up to 20s. 
premium on the new minima. 


Newport. 


At Newport the market for Monmouthshire 
coals is particularly strong, but new business is confined 
within very narrow limits, there being little free coal for 
disposal, and collieries, it is reported, are almost fully 
booked up for the remainder of the month. Such quota- 
tions as are tendered remain very firm, being from 15s. 
to 20s. above the schedule for large sorts. The strength 
of the patent fuel and coke markets is also well main- 
tained. 


Swansea. 


The tone of the coal market at Swansea has 
improved, especially for large anthracite, while machine- 
made descriptions in the main also occupied a good position. 
A statement, made on good authority, is that some days 
ago a contract was signed for the delivery of no less than 
100,000 tons of U.S.A. coals to France, with deliveries 
to the end of the year. This is a direct cut into South 
Wales markets, and the disquiet which this incursion has 
caused is accentuated by a further report that negotia- 
tions are proceeding for a contract amounting to half a 
million tons of American coals, also for France. Apart 





from the question of price, which is stated to be con- 
siderably below South Wales quotations, an element of 
first importance is that the American salesmen can 
guarantee regular deliveries. 








Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE. 


Iron and Steel Prices Advanced 


On Wednesday in Birmingham pig iron quota- 
tions increased by £1 per ton ; finished iron, £2 to £2 10s.; 
marked and unmarked bars by £2 10s. to £3 10s.; puddled 
iron rose £2 5s. a ton ; and galvanised sheets were advanced 
30s. a ton. Manufactured steel prices are expected to 
advance 30s. or 35s. per ton. A very serious aspect is 
taken by South Staffordshire manufacturers of the situa- 
tion created by the 6s. per ton increase in coal. In the 
boilermaking industry the position is viewed with especial 
eoncern. The coal shortage has already had the effect of 
closing down some departments. One of the leading 
heavy edge tool firms stated on Wednesday that it will 
occasion a rise in the price of all materials used in pro- 
duction, and that at least 20 per cent. will have to be added 
to the selling price of edge tools. 


Yorkshire Strike and Cannock Chase Colliers. 


The very serious news of the closing down of 
Sheffield and Leeds and Bradford iron and steel works and 
engineering works through the drowning of the Yorkshire 
mines has occasioned widespread indignation in like circles 
in Birmingham and district, and on Wednesday all hopes 
were centred on Thursday’s conference arranged by the 
Prime Minister and Mr. Bonar Law with the Federation 
leaders. Meantime unrest amongst the miners locally 
shows little signs of abating. Despite all explanations 
and appeals placed before the Cannock Chase miners 
urging the men to keep at work pending negotiations, on 
Wednesday about 2000 men came out at Nos. 2, 3, and 8 
pits of the Cannock Chase Colliery, Chasetown. The 
same pits were at a standstill last week, but difficulties 
were then tided over, and a recurrence of the trouble has 
come as a great surprise. 


SHEFFIELD. 


The Strike. 


By Wednesday evening it was estimated that 
20,000 miners were idle in Derbyshire, and the number of 
strikers in the Mansfield district of Nottinghamshire was 
increasing. In the Sheffield area the thousands of colliers 
who have left work were keeping very quiet. _Unemploy- 
ment at the iron and steel works was increasing rapidly 
and by the week-end it seemed probable that most of the 
firms would have closed down, throwing at least 100,000 
men out of employment, apart from the large number of 
miners affected. Some of the lighter trades, including the 
cutlery industry, may be able to carry on a few days 
longer, but as they carry no stocks worth speaking of, 
as a rule, and the rolling mills will have stopped, they will 
be forced to cease operations almost immediately. In 
Leeds, it was reported, 200,000 men would be idle by the 
week-end. In several outlying towns and districts the 
suspension of lighting and tram services was being talked 
of. Great efforts were being made to keep the pumps 
going at the pits in South Yorkshire and Derbyshire, but 
already serious damage by water had been done and the 
situation was very grave. The South Yorkshire miners 
say they are fighting the battle for their West Yorkshire 
** pals,” and have no grievance against their employers. 
The bungling of the Government, they contend, is respon- 
sible for the crisis. 


Iron, Steel, and Coal. 


In the circumstances it is of little use discussing 
prices, as everything is dislocated. Collieries have been 
officially notified by the Coal Controller that pit prices are 
advanced by 6s. per ton as from the 21st inst., and all 
unexecuted orders, of course, will be subject to this 
advance, as also will deliveries on account of contracts. 
Iron prices will be advanced proportionately, though 
nothing definite appears to have been done yet. Quota- 
tions are very irregular, but £10 6s. 9d. for East Coast 
and £10 10s. for West Coast hematite seems to be about 
the figure for delivered Sheffield. French pig iron is said 
to have been sold here. 


NORTH OF ENGLAND. 


_ Cleveland Miners and the Sankey Award. 


At several ironstone mines in the Cleveland dis- 
trict there has been considerable dissatisfaction over the 
application of the Sankey award, and a little over a week 
ago the whole industry was threatened. At two or three 
mines the men came out on strike, but during the past 
few days efforts have been made by the leaders to put the 
situation clearly before the men, with the result that there 
was @ general resumption on Wednesday morning. The 
question at issue was whether the Seven Hours Act applied 
to ironstone mines as well as coal mines. The Cleveland 
men contend that they come under the Coal Mines Regula- 
tion Act and that they should not be excluded from the 
privileges under the Seven Hours Act. That point has 
been tacitly conceded, but others which have arisen regard - 
ing the time required for lowering and raising the men 
have still to be settled. 


Ironworks Idle. 


Two large ironworks on Teesside were still idle 
on Wednesday owing to the fuel supply being exhausted 
and fresh supplies failing to arrive, chiefly as a result of 
the recent railway strike. 





WALES AND ADJOINING COUNTIES, 


Current Business. 


Tak position on the Cardiff coal market goes from 
bad to worse. There is no settlement of the tippers’ 
strike, and the consequential accumulation of supplies 
at the dock side and congestion of shipping tonnage, both 
in the docks and in the roads, makes a pathetic picture. 
Tn cases where coal sales are being effected prices are ruling 
at a premium of 15s. to 18s, over the new schedules, or 
up to 24s, above the recent figures. Ordinary Western 
Valleys are up to 60s, Patent fuel is firm at 60s., and 
cokes are also firm at 65s, for Allies and up to 75s. for 
neutrals. Pitwood arrivals are fairly heavy, ruling at 
65s. ex ship. It is reported that instructions have been 
received to forward large quantities of South Wales coal 
to Yorkshire, particularly for the Lancashire and York- 
shire Railway, which is now deprived of its usual source of 
supply owing to the Yorkshire colliers’ strike. It is also 
stated that American coalowners have secured a big con- 
tract for the supply of coal to France for a period of five 
years. To-day the labour position in the coalfield is 
much improved, and there is a steadier tone among the 
men. Fifteen thousand men who had been out on strike 
returned to work, ten thousand of them being in Mon- 
mouthshire, where the surface men had caused trouble by 
demanding a revision of their working hours. Many pits 
are, however, having to close owing to a shortage of empty 
coal wagons. 








BORING IN AN ASPHALT LAKE. 


RECENT borings made in the famous asphalt lake on the 
Island of Trinidad have, according to the Contract Journal, 
reached a new low level record of 150ft. ‘The previous 
record, made in 1893, was 135ft. On both occasions the 
asphalt was found to be of uniform character throughout. 
These latest attempts to find the bottom of the great 
mass of asphalt were conducted by George A. Macready, 
geologist, at the instance of Dr. Clifford Richardson, who 
has studied this asphalt wonder for many years. Great 
difficulties attend any attempt to sound the lake, as it is 
in constant, though almost imperceptible, motion. The 
pressure of the mass of asphalt at any great depth against 
the drilling apparatus causes it to bend and the deflection 
from the perpendicular is so great that further boring is 
prohibited. In the borings which have just been made 
a core of asphalt was taken by driving a small pipe into 
the pitch and then withdrawing it with its contained core 
of pitch. Following this, a pipe of 2in. diameter was 
driven to the lowest depth to which the core was taken 
and the material forced into it by driving was removed 
by means of a water jet and bit. Another core was taken 
below the 2in. pipe in the untouched pipe. The deepest 
of these borings was taken at the centre of the pitch lake 
and the asphalt was found to be of uniform character 
throughout. After completion, this hole was observed 
to have shifted at the surface 25ft. in six weeks ; a survey 
showed the movement to exist as deep as 100ft., and there 
was a suggestion that the direction was reversed at a 
depth of between 25ft. and 50ft. The other borings, not 
at the centre of the lake, shifted to a lesser extent. The 
movement of the asphalt seems to be similar in many 
respects to the ascending and descending currents in a 
kettle of boiling water. 

The problem presented is difficult of solution, as it 
seems to be impossible to find any material which will 
withstand the bending strain imposed upon it by the 
pressure of the mass of semi-solid asphalt. 








LAUNCHES AND TRIAL TRIPS. 


Saint ANDREW, single-serew steamer ; built by Northumber- 
land Shipbuilding Company, Limited ; to the order of the Saint 
Line, Limited (Rankin, Gilmour and Co., Limited) ; dimensions, 
length 415ft., breadth 53ft.. depth 354ft.; to carry 9000 tons dead- 
weight on 26ft. 3in. draugbt ; engines, large set triple-expansion 
surface-condensing, 27in., 44in. and 73in,. by 48in. stroke, pres- 
sure 180 Ib., fitted with Howden’s forced draught ; constructed 
by North-Eastern Marine Engineering Company, Limited , 
three single-ended boilers, L5ft. Gin. diameter by L1ft. Gin, long ? 
estimated speed, 11} knots loaded ; launch, Tuesday, July 15th’ 


H.M.S. CRETECABLE, reinforced concrete tug ; built by Wear 
Concrete Building Company, Limited ; to the order of British 
Admiralty ; dimensions, length 125ft., beam 274ft.; engines, 
triple-expansion, 750 horse-power ; constructed by MeColl and 
Pollock ; launch, Thursday, July 17th. 








Tre Strocco Recorp tw THe War.—The Belfast firm of 
Davidson and Co., Limited, has recently issued a tastefully 
got-up booklet setting out the work whieh it did during the war. 
it appears that of Sirocco fans alone it supplied during the 
4} years of hostilities over 8000 for use in the Navy and mer- 
eantile marine, 1200 for induced and foreed draught on land 
boilers, and over 600 for heating and ventilation in munition 
works, national factories, &e, Sixty-seven drying plants for 
dealing with vegetables and other edible substances and 2:°4 
mine fans were also supplied during the war period, as well as 
100 travelling field kitehens. Hand-driven and petrol-driven 
fans were also provided for ventilating dug-outs and machine 
gun emplacements; for inflating observation balloons; for 
cooling the radiators and ventilating the interiors of tanks ; 
for combating poison gas; for drying explosives; for dust 
removal, &c. A number of machine gun periscopes, by the aid 
of which the firer could see his objective and operate his gun 
without exposing himself, was also made. A recently acquired 
extension of the works, the development of which had been 
stopped hy the war, was placed at the disposal of the military 
authorities, who made use of it as a drill ground. A portion ol 
the works buildings was used by the Ministry of Munitions as 
an Inspection Bond, while another part was occupied ‘by the 
Belfast and North of Ireland Employers’ Munition Committee, 
whieh, under the chairmanship of Mr. 8. C. Davidson—the 
founder of the firm—-carried through a contract for 250,000 
hand grenades, 








ew 27 


a ee) 





Jury 25, 1919 


THE ENGINEER 


99 








French Engineering Notes. 


New Import Tariffs, 


Arrer deciding to allow the importation of 
foreign manufactures under the pre-war tariff, supple- 
mented by a super-tax ranging up to 20 per cent, ad 
valorem to provide for increased prices, the Government 
found that there were serious difficulties in the way of 
applying the super-tax, which, it was thought, would 
encourage fraudulent declarations. This super-tax has 
therefore been replaced by a new method of valuation 
based upon the difference in the prices of goods passing 
through the Customs in 1913 and in 1918. These differ- 
ences have been reduced to coefficients, of which the 
maximum is 3—that is to say, where the Customs’ returns 
during the five years show that prices have increased 
threefold the amount of duty that would have had to be 
paid under the old tariff is multiplied by three. Thus, for 
most textile machines, machine tools, and machine parts 
the maximum coefficient is applied. Locomotives, 
stationary steam engines, air compressors, and internal 
combustion engines have a coefficient of 2.6; portable 
and semi-portable engines, traction engines, and road 
rollers, 2.8; railway material—except rolling stock— 
elevating appliances, flour milling machinery, &c., 2.7. 
This new arrangement, while having the advantage of 
simplicity and ease of application, seems to fall more 
heavily upon imported manufactured goods than the super- 
tax, and it minimises the effects of the preferential treat- 
ment accorded to countries like Great Britain, whose 
goods come under the lower tariff. ‘There is, besides, no 
stability about the new system, for the Government 
has appointed a Commission to keep these coefficients 
adjusted to the variation of prices, and they will be 
increased or reduced ‘according to circumstances, 


Claims for Free Imports. 


In trying to keep an even hand between manu- 
facturing interests and the needs of the general public the 
Government has failed to give satisfaction to either, and 
it is somewhat remarkable that quite a strong protest is 
being made against what are regarded as unnecessarily 
high duties on imported goods at a time when the country 
has to reorganise its industries and replenish stocks. The 
effects of the late prohibition of imports were so disastrous 
that public feeling has swung round in favour of unre- 
stricted foreign trade, at all events for the time being. 
Free imports are regarded as one of the chief factors in 
bringing down the excessive cost of living. Therefore 
the high duties on machinery required for agriculture and 
for resuscitating home industries are particularly criti- 
cised. In the case of textile machinery certain firms pre- 
pared to lay themselves out for its manufacture, but they 
find the task much more difficult than they had anticipated. 
Although many industries will be established in time, 
manufacturers have made so little headway that they are 
unable to protest against the removal of restrictions which 
were imposed largely for their benefit. 


Sugar Making Machinery. 


So large a quantity of sugar-making machinery 
is required for the re-equipment of the sugar factories in 
the northern departments that the Government has no 
alternative but to appeal to foreign firms. The whole of 
the plants in the invaded territory were stolen or destroyed 
by the enemy, who left the factories mere empty shells. 
Most of the sugar machinery was made at Lille and in 
other northern centres, where it will be a long time before 
anything can be done ta renew installations in the fac- 
tories. Seeing no other way out of the difficulty, the 
Minister of Reconstitution appealed to the Chambre 
Syndicale des Constructeurs frangais de Machines Agri- 
coles to see if there were any objection to a total suppres- 
sion of import duties on foreign sugar-making machinery. 
The Chambre Syndicale agreed to the duties being sus- 
pended on such machinery during a period of one year 
from the cessation of hostilities. 1t is probable, therefore, 
that the temporary importations, free of duty, of sugar- 
making machinery will become official shortly. This will 
give British firms a unique opportunity of getting into 
this market, but deliveries will have to be very rapid if 
anything is to be done by September, when the factories 
usually start operations, 


Patent Extensions. 


There has long been a semi-official promise that 
the lives of patents would be extended by a period equal 
to the duration of the war. A Bill has now passed through 
the Chamber of Deputies, and is awaiting the approval of 
the Senate, whereby patents which should have normally 
lapsed during the war may be extended another five years, 
and under certain conditions an additional three years. 
Contrary to what had been expected, this does not neces- 
sarily mean that all patents will be prolonged. It will 
depend upon the extent to which the patents were worked. 
Presumably the extra time allotted will be determined by 
the results obtained with the patents during the hostilities. 
If it be proved that they were worked normally, there will 
be no extension, but if they were not so worked the exten- 
sion of time will be in relation to the prejudice sustained 
by the owner of the patent. Each case will be publicly 
heard before a special Commission, and, while the patent 
owner will have to present his case, it is open to anyone to 
oppose the claim, so that apparently the issue depends 
mainly upon the success or otherwise of the opposition. 


Ferro-concrete. 


A note presented to the Académie des Sciences 
by M. Vasilesco Karper on the causes that contribute to 
the strength of ferro-concrete describes experiments with 
concrete on metal surfaces, from which it is clear that there 
is no adhesion such as takes place with mortar on bricks. 
The strength is due to the contraction of the concrete on 
the metal, and even when the iron rods were polished and 
lubricated the friction was so great that it was impossible 
to remove them. M. Karper concludes that adhesion 
between the two materials has nothing to do with the 
resistance offered by ferro-concrete. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 














SWITCHGEAR. 


128,119. November 2Ist, 1918.—Enecrric Retays, A. M. 
Low, Major, R.A.F., Royal Air Force Experimental Works, 
Feltham, Middlesex. 

Tue nvention consists in an electric relay of the spring 
armature type, provided with means for adjusting the magnet 
relatively to the armature, and in which the armature spring 
is surrounded by a coil of a few turvs of comparatively beavy 
wire, through which a current is passed, this coil having the 
effect of oscillating or disturbing the particles in the armature 
and thus preventing any «ticking of the latter in operation. 
The poles A of the electro-magnet are connected by means of a 
suitable yoke B which can be moved within the limits allowed 
by the slot C, by means of an adjusting screw D, the magnet 
being held in any required position by the clamping screw E. 
The armature F is mounted upon a spring arm rigidly fixed at 
one end, and provided at its free end with the usual contact 
pointsG. Inorderto facilitate the adjustment of the sensitivity 
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of the relay, adjusting screws are provided mounted in fixed 
pillars H upon opposite sides of the spring arm and preferably 
adjacent to the fixed end. As the construction described pro- 
vides for the production of an extremely sensitive relay, diffi- 
culties may be experienced in operation due to a tendency on the 
part of the armature to stick, and this tendency is eliminated 
by providing round the spring arm at a convenient point in its 
length a coil K of relatively few turns of comparatively heavy 
wire, through which coil an electric current of suitable strength 
is passed, the coil being either arranged in series with the coil 
of the electro-magnet or in a separate circuit as desired. The 
current passing through the coil may be of an intermittent 
character, or it may be such as to produce a slight polarity 
opposite to that impressed on the armature by the poles A of 
the electro-magnet.—June 19th, 1919. 


BATTERIES AND ACCUMULATORS. 


128,012, June 5th, 1918.—-Porrasie Etecrric Dry 
Barrenies, G. Harrop, The London Thorium Company, 
Weston-street, Bromley-by-Bow, London, E. 3. 

According to this invention, each dry cell is constructed with 

a sealed passage or cavity closed by a diaphragm through which 

one element or electrode is inserted to complete the cell. Thus. 

one element can be kept entirely separate from the other element 
and active materials of the cell while the batteries or cells are 
in stock, the cell being complete in other respects and sealed by 
the diaphragm in such « way as to permit of the easy insertion 
of the separate electrode to make it ready for use. This arrange- 
ment prevents deterioration of the cell while out of action. In 
carrying out the invention as applied to a typical dry cell in 
which a carbon rod of circular section forming the positive elec- 
trode is centrally disposed within a zine container or case form- 
ing the negative electrode, and containing the electrolyte and 
the depolarising mixture, the materials of the cell with the 
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exception of the carbon rod are introduced into the zine con- 
tainer, the depolarising mixture being moulded or formed with 
a@ central passage for subsequently receiving the carbon rod. 
The cell is then sealed at the top with paraffin wax, wax felt or 
other sealing medium. Referring to the drawings, the cell 
comprises the zine container A, the depolarising mixture B 
positioned in the container and separated from the walls thereof 
by cardboard spacing strips C, the electrolyte which occupies 
the space D between the depolariser and the zinc, and the carbon 
rod E which can be kept out of, and entirely separate from, the 
cell while the same is in stock or in transit, and introduced at 
will through a seal in the top of the cell, one end of the rod bei 
preferably pointed to facilitate its insertion. A sealing dia- 
gery F of waxed paper is placed on the top end of the cylinder 
, and before placing the cylinder and spacing strips in position 


in the container a waxed paper dise G is placed in the bottozn of 
the container. Above the dise F a plain or corrugated sealing 
dise H of waxed paper, having a central aperture, and two waxed 
felt dises above it, are inserted and heated to seal hermetically 
the top of the container in conjunction with the disc F. To 
complete the cell the carbon rod is introduced through the 
aperture in the sealing wads and pressed through the sealing 
diaphragm F into the moulded aperture in the depolarising 
mixture.—June 16th, 1919. 


MACHINE TOOLS AND SHOP APPLIANOSS. 


127,999. June 13th, 1918.—HicH-pRessurE BLOow-PIPrs, 
J. Keith and G. Keith, 27, Farringdon-avenue, London, 
E.C. 

This invention relates to blow-pipe burners for use with high- 
pressure gas and has for its primary object to provide a con- 
struction adapted to produce a high-velocity flame of high 
temperature which is not liable to blow off or to break out into a 
brush-like formation, whereby there may be obtained from the 
tip of the flame an intense local heating effect which is very 
useful for small brazing work, for example. Provision is thus 
made for pre-heating the pure gas—that is, the gas before its 
admixture with atmospheric air—by means of a Bunsen flame 
or flames fed from the same gas supply. In the illustration, A 
denotes a tube of moderate bore through which is led the gas to 
be pre-heated, and the exterior of which is exposed to Bunsen 
flames B. The tubular passage terminates in a nipple fitting C, 
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having an outlet opening of narrow bore surrounded by a cap 
D, which presents a cavity serving to protect the blow-pipe flame 
and to prevent its being blown off by side winds. The cap D 
may be made adjustable in its effective length by being screwed 
up or down on the nipple-holder E, which is threaded externally 
for the purpose, thus affording a certain amount of adjust- 
ment of the amount of air which will enter into the issuing jet 
of gas in order to compensate for varying qualities of gas. A 
supply of gas is taken from a by-pass connection F, regulatable 
by means of a check screw G, and led to the nipple H of the 
Bunsen burner. The burner above described ax adapted for 
use with high-pressure gas, which is burned on reaching the 
atmosphere, is to be distinguished from constructions arranged 
for vaporising liquid fuel in which air or oxygen is introduced 
into the blow-pipe.—June 13th, 1919. 


LOCOMOTIVES. 


128,106. October 23rd, 1918.—Bocres ror Hica-srerep Loco- 
MOTIVES, The British Thomson-H o:uston Company, Limited, 
83, Cannon-street, London, E.C., and F. W. Carter, 277, 
Clifton-road, Rugby. 

It is frequently found advantageous to construct electric loco- 
motives with symmetrical wheel bases, in order that they may be 
reversible on the rails and be capable of running equally well 
in either direction. In practice, however, such locomotives, 
when designed for high-speed operation, have generally been 
found to run unevenly and to give rise to considerable track 
stresses. It is generally accepted that for high-speed locomo- 
tives a guiding truck of some kind is necessary and a swivelling 
bogie truck at the fore end has been found most satisfactory for 
the purpose, as tending naturally to maintain alignment between 
its wheels and those of the main wheel base. With asymmetrical 
locomotive designed for operation equally in either direction, 
however, the provision of such a truck implies also the provision 
of a similar truck at the rearend. This trailing bogie as usually 


N?128,106 | 








arranged gives rise to ar action which tends to throw the vehicle 
off the track and is only restrained by the pressure on the rails 
acting through the flanges of the wheels. The reason for this, 
it is believed, is that the natural tendency of the wheels of a 
trailing bogie is to diverge from alignment with those of the main 
wheel base. In order to make the trailing bogie follow the track 
more satisfactorily the inventors arrange laterally acting springs 
A which tend to restore the bogie to the normal position when it is 
deflected. As the strength of spring necessary to control the 
bogie when running at a high speed may be so great as to pre- 
vent the easy negotiation of sharp curves, other weaker springs B 
are included in the system. Tn order to put the aligning springs 
out of action when desired a hydraulic, pneumatic or electro- 
magnetic device C is employed in connection with toggle levers D 
to withdraw the springs A. Fig. 1 shows the bogie rounding a 
curve, while Fig. 2 illustrates the gear with the springs out of 
action.—June 19th, 1919. 


MOTOR CARS. 


128,163. March 18th, 1919.—Srartinc anp Licutine Devices 
ror AuTomosiLes, J. Bethenod, 10, Rue Auber, Paris. _ 

When employing a dynamo-electric machine and an electric 
battery for the purposes of starting and lighting an auto- 
mobile, certain precautions are necessary to obtain the best 
results. Owing to the wide range of speed, the rotary machine, 
when utilised as a generator charging the accumulators, should 
possess a demagnetising series field winding, supplying a com- - 
paratively large number of ampére-turns. The winding A in 
the figure will therefore be composed of rather a large number of 
turns calculated for the normal strength of the charging current 
supplied by the dynamo. When the machine is working as a 





starting motor, the same series winding would not be guitable, 
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chiefly on account of its high resistance. 
winding is necessary having a small number of turns of very 
large cross-sectional area, caleulated for the very strong current 
absorbed for a short time by the starting of the explosion motor. 
This difficulty is overcome in the present invention by connect- 
ing an intermediate point on the series winding to a supple- 
mentary contact stud B, against which the lever C bears when the 
winding D is excited by closing the switch E. This closing is 
effected temporarily when it is desired to start the explosion 
motor. The main circuit is then established between the 
battery F and the motor, and it only contains a portion G of 
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the series winding A. 
cross-section. 
E is opened and the lever C leaves the contact stud B. 
as the speed is sufficient, the machine starts working as a gene- 
rator, as the shunt winding H closes the charging circwt at 


This portion consists of turns of large 
When the starting has been effected, the switch 
As soon 


contact K. Finally, when the speed falls below a certain value, 
the series winding L, which during charging adds its action to 
that of the shunt winding H, becomes demagnetising as soon as 
the battery tends to supply current to the dynamo. ‘The lever 
C being no longer attracted. leaves the contact stud K and opens 
the circuit.—June 19th, 1919. 


BUILDING. 
127,978. June 10th, 1918.—Retrorcep Concrete Docks’ 
F. W. Duckham, 25, Wickham-road, Brockley, Londow’ 
S.E. 4. 


On the contrary, a 


which extends from the uppermost cap D. ‘The upper end of the 
pipe E has connected to it the down-turned end of a pipe G, 
through which the liquid or gaseous products of decomposition 
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pass on their way to the receiving vessel. The electrode, as a 
whole, is disposed within a suitable electrolytic bath.—June 19th, 
1919, 


127,962. June 6th, 1918.—INrerRLockINe Gear ror Levers, 
Summers Hunter, Junior, 52, Moorside, Fenham, Newcastle- 
on-Tyne, and J. 8. Mackay, 27, Melrose-avenue, Monk- 
seaton. 

The primary object of this invention wax to ensure the operation 

of the dampers in the uptakes of a steamer in such a way that 

all the dampers could not be closed at one time, but the general 
principle is, of course, applicable to other cases where the require- 
ments are similar, The levers operating the several dampers 


operation owing to the outlet or outlets and the inlet being per- 
manently sealed with liquid. In order to remove any air or pas 
which may accumulate at the top of the syphon a small exhaust 
pump J—Fig. 2—is connected with the interior of the syphon. 
This pump may be operated by hand or by means of a lever Kk 
with its fulerum at L. The upward s.roke of the pump piston 
is effected by a roller 8, which, as it is carried round with the 
rotating syphon, engages with the cam 'T on the flange at the top 
of the fixed vertical supply pipe A. Immediately the roller S 
has passed over the cam T the downward stroke of the pump 
piston is effected by the spring V.i—June 19th, 1919, 












CATALOGUES. 


GREENE, ‘TWEED AND Co., 109, Duane-street, New York.— 
Booklet dealing with Palmetto packing. 


Ep. Brennis anv Co., Limited, Little Hulton, Bolton. 
Illustrated pamphlet describing the firm’s steam suction ash 
conveyor, 

Tue Brirtisu THomMsoN-Houston Company, Limited, Rugby. 
~Descriptive list No. 2510as—superseding price list No, 2510 
illustrated descriptive leaflet’ concerned with B.T.H. shaft 

couplings. 

Eriru’s EnginkerinG Company, Limited, 70, Graceehurch 
street, London, E.C.—-Well-illustrated descriptive booklet 
dealing with the Erith-Riley self-cleaning underfeed stokers for 
use on land and at sea. 

SueMens Broruers ANd Co., Limited, Palace Chambers 
Mansions, Kensington-court, London, W. 8.—-Supplement I. to 
Catalogue 521, being an illustrated pamphlet dealing with the 
firm’s chain-type cable hooks, 

Mossay ANpd Co., Limited, 7, Princes-street, Westminster, 
S.W. L.— Illustrated descriptive pamphlet dealing with the 
Orwell electric lorries, Mossay system, built by Ransomes, Sims 
and Jefferies, Limited, of Ipswich. 

Tue ALtLoy Wetvine Processes, Limited, 149, Leadenhall- 
street, London, E.C.—Bulletins Nos. 11 and 12, dealing with 
are welding applied to * Repairs to Railway Permanent Way, 
Rolling Stock and Equipment ” and “ Plant and Equipment, 
&e,. 


Tae British REINFoRCED Concrete ENGINEERING ComM- 






This patent covers a general system of dry dock construction 
in which specially shaped piles and panels are used to form the 
side walls. The design of the piles is shown in section by Fig. 1, 
while Figs. 2, 3. and 4 show stages in constructing the dock. 
The piles are constructed in horizontal moulds and are matured 
in the usual way, and the slabs or panels may be formed on the 
flat near the building site and may be matured and hardened 
while the construction is proceeding. Referring to Figs. 2 to 4, 
a dry dock is constructed by driving in the piles A at the proper 
distance apart along the sides of the dock area or site. The 
piles may be of a heavy nature, their cross sectional dimensions 
being, say, 16in. or 24in. by 12in., and the spacing may be as 
close as 4ft. centres, but the dimensions and spacing may vary 
according to conditions. The piles are anchored or tied by rods 
arranged at or near the original ground level, anchored in con- 
crete blocks. The excavation of the ground is started centrally 
—Fig. 3—and to a sufficient depth for inserting the central 
portion K of the invert, the latter being laid in the form of con- 





Per <7 








crete sections, blocks or slab<. After thix has been done grab 
cranes may work from thi< central strip for excavating the two 
side portions L and M up to the piling A. When the excavation 
of a‘section of the side portions has been completed, as seen in 
Fig. 4, the side portions of the invert or bottom may be laid in 
the form of concrete sections Nand O. When these side sections 
have been laid there will be eventually produced the complete 
integral invert. The slabs inserted between the piles may be 
driven down where necessary by hammering in the usual way 
as practised for timber runners in ordinary trench excavation. 
Thus the whole excavation is walled in by piles and slabs except - 
ing at the entrance end where a caisson may be fitted. Imme- 
diately behind the heads of the piles A, which may project out 
of the ground to a suitable height, and the upper portions of such 
panels as lie between the projecting portions of the piles, there 
may be provided concrete or other fillings Q; or the piles may 
be driven so that their heads are flush with the ground level and 
a coping wall laid upon their heads.—June 10th, 1919. 


MISCELLANEOUS. 


117,450. June 20th, 1918.—An EvLecrrope ror an Evecrro- 
Lytic Cet, C. Zorzi, Corso Magenta 31, Milan, Italy. 

Che present invention consists of making up the electrode of a 

plurality of separate centrally-apertured elements arranged upon 


are arranged in a group together and pivot on a common axis. 
Tu the illustration the dampers are open when the lever is in the 
position shown in full lines and closed in the dotted position. A set 


N2127,962 


























of pawls A, one for each lever, is keyed on toa common shaft B, 
and each engages with the notches C on the lever. When any 
lever is moved to the full-open position its pawl rides up on to 
the high part beyond the last notch and thus keeps all the pawls 
out of engagement with the notches of all the other levers, which 
can thus be moved at will. If an attempt is made to move the 
last lever, however, the pawl drops into the notch © and holds 
it, but if any other one of the levers is moved to the open position 
all the remainder will be released again.—June 6th, 1919. 


128,032. July 5th, 1918.—Rorary Disrripurors ror Sewacr 
Brps, W. C. Easdale, 28. Victoria-street, London, 8S.W. 1. 
This invention relates to improvements in rotary distributors 
of the Barker’s mill type for spraying sewage upon filter beds. 
The fixed central axis A—Fig. 1—which carries the rotary portion 
of the apparatus is an extension of the supply pipe which delivers 
the liquid to the distributor carried up vertically to a point above 


N° 128,032 


























A. C. 


Victoria-street, Westminster, and have commenced work as 


PANY, Limited, Dickinson-street, Manchester, has sent us a 
copy of “ Road Reinforcement,” eleventh issue. The present 
booklet contains articles on ‘** Proportioning Concrete,” * Tolls, 
and * Reinforced Conerete Roadway in Dock-road, Tilbury.” 
J. Lorp (MancHeEsTER), Limited, Lord's Chambers, Corpora- 
tion-street, Manchester.—Illustrated catalogue dealing with 
the A.C.H. furnace for normalising, annealing, and case-harden- 
ing ; forging furnaces; plate furnaces; angle furnaces, &c.; 
also leaflet illustrating the firm’s ‘* Perfecta’’ oil burner or 
atomiser. 


MANLove, ALLIvT?r AND Co., Limited, Nottingham.— Publica- 
tion No. 473c, illustrating the firm’s leading manufactures, 
including centrifugal machines, cooking apparatus, disinfector: 
and sterilisers, drying machines, evaporators, filter presses, 
laundry machinery, refuse destructors, sewage ejectors and 
pumps, sugar machinery, &c. 

Tue Brivish AUSTRALIAN Macainery Company, Limited, 
Billiter-square-buildings, London, E.C.—Illustrated pamphlet, 
entitled * Trade with Australia,”? which has been published for 
the purpose of bringing to the notice of manufacturers in Great 
Britain, Canada, America, and other allied countries, one ol 
Australia’s leading trade organisations. 


Jones AND Suirman, Limited, Leicester.—Illustrated cata- 
logue of engineers’ tools and drop forged tool holders. ‘The latter 
include turning tool, cutting-off, grooving and screw-cutting, 
side or knife, and thread cutting tool holders ; boring bars and 
holders for English and American lathes, &c. Among the tools 
are combined semi-high-speed drills and countersinks for 
centering ; steel sleeves with standard Morse taper ; steel 
sockets with taper and parallel shanks ; hardened lathe sockets ; 
mandrils; scroll chueks; lathe carriers; wheel dressers ; 
gauzes, &c. 

THos. KoBinson AND Son, Limited, of Rochdale, have sent 
us a copy of their wood-working machinery catalogue, Series 10. 
It deals amongst other things with log cross-cut saws ; log band 
mills and re-saws; horizontal log frames; circular log mill: 
and rack benches ; vertical log and deal frames ; hand and fret 
saws; circular cross-cut saws; circular saw benches ; general 
joiners ; planing and moulding machines ; hand andl power-feed 
planing and thicknessing machines ; cireular moulders ; sand- 
papering machines ; tenoning, mortising and boring machines ; 
lathes and dove-tailing machines; sharpening machines ; 
glue heaters, &c.; and railway plant. The book is well got up 
and illustrated, and much useful information regarding wood- 
working is given. 








ALMANACS AND DIARIES. 





Giover’s, Lin.ited, of Trafford Park, Manchester, have sent 
us a desk or wal! calendar of the daily lift-off sheet type, the 
calendar running from July of this year to the end of June, 1920. 
Each leaf has on it something which is worth reading, and, 
frequently, something which is worth preserving. There are 
quotations from journals, papers read before institutions, 
presidential addresses, &c.- there are tables giving sizes of 
conductors, useful formule, interesting pieces of information, 
diagrams of connections for testing, &c., examples of cable 
joints, half-tone reproductions of photographs of cable layine, 
&e., and of various pieces of electrical machinery, and, finally, 
there is a sprinkling of humorous cartoons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are informed that Messrs. Hills and de Lotbiniére— 
Brigadier-General E. H. Hills, F.R.S., and Major-General 
J. de Lotbiniére, C.B.—have now secured offices at 9, 


onsulting engineers. 
WE are asked to state that Mr. Holbrook Gaskell, M.LE.E., 


vertical supports, in superposed relation and with their aper- 
tures in coaxial alignment in the form of a pile and so constructed 
as to conduct the liquid or gaseous products of electrolytic 
decomposition to a single receiving vessel. A superposed series 
of open-topped elements A is mounted coaxially upon vertical 
supports B, which in turn are fixed to a base C of conducting 
material. The elements A are in the form of truncated cones, 


which may have either plane or wavy surfaces, and each of them 
is provided with an encircling cap D of insulating material, 
which is connected to it between its upper and lower edges. 
The uppermost element A is connected directly to the lower end 
of a vertical collector pipe E, into which the products of decom- 





the maximum level M to which the liquid rises. The liquid is 
drawn from the fixed vertical supply pipe A by means of a syphon 
which is supported and rotates upon a ball race C carried on a 
wr a at the top ofthe pipe A. When once the syphon, consisting 
of the inlet leg B and the outlet leg or legs D, is brought into 





position pass, this pipe being encircled by a vertical sleeve F 






A.M.I. Mech. E., has joined the board of Drake and Gorham, 
Limited, as managing director in charge of industrial applica- 
tions of electricity, the company’s works, and its vehicle busi- 
ness. Mr. Holbrook Gedhell senently resigned the position of 
chief engineer to the United Alkali Company, of Liverpool, 
Widnes, Spain, and the United States. 


Mr. F. W. Lewis, M.1. Mech. E., works manager for a number 
of years with Ruston and Proctor, Limited, Lincoln, and later 
ag production engineer of Ruston and Hornsby, Limited, asks 
us to announce that he, having joined the G.E. Company 
London, has resigned from Lincoln, and requests that any com- 





action by exhausting the airthrough the nipple H, it remains in 





munications should be addressed to him at G.E. Company, 
Proprietors, Frazer and Chalmers, Erith. 1 
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PUBLIC NOTICES. 


c. ABB 


BY piece OF an Hedley st BOARD, 
MINISTRY OF MUN 8. 


NOTE.—For detailed list of all haat Government 
Property for Sale apply at the nearest Bookstall, 
or to the Director of Publicity, Ministry of Munitions, 
Whitehall-place, 8.W., for ‘‘ SURPLUS,” price 3d. 


MACHINERY, SHAFTING, 
&e. 
or Sale by Public Tender, 


MACHINERY, SHAFTING, &c., at the 
National Tin Package Repair Factory, Mackean-street, 
Paisley, consisting of — 

Screw Presses, Bending Machine for heavy work ; 
Rotary Gas Compressor, 200 cu. ft. per hour at 3 Ib.; 
Bliss Toggle Drawing Press, about 9000 lb. weight ; 
Grooving Press, suitable for drums and cylinder work ; 
Power Press, 3in. stroke, by Taylor and Challen ; 
Foot power Guillotine, to cut up to 21 gauge; Benc' 
Grinding Head ; Swaging Machine, 36in. gap ; Power 
Shearing Machine, cut 21 gauge; Power Punching 
Presses ; Sensitive Drilling Machine; Small Soldering 
Stoves: Dynamo, ¢.4 0 shunt wound, 200 volts, 
ventilated type with 8. regulator , Electric Cable and 
Conduits ; Shafting, Pulleys, Brackets, &c.; No. : 
Wells Oil Filter ; Counter Weighing Machine, 2 Ib. 

Above to be sold in large or small lots. 

Tenders must be submitted by. 19 a.m., Avene 14th. 

Tender forms and permits to view can be had on 
application te the CONTROLLER, Machinery and 
Plant ine We Charing Cross a 











BY mae ot OF THE DESPOSR AL BOARD, 
MINISTRY OF MUNITIONS. 
NOTE. —For detailed list of all an Govern- 
ment Property for Sale apply at_the nearest Bookstall, 


or to the Director of Publicity, Ministry of Munitions, 
Whitehall-place, 8.W., for ‘‘ SURPLUS,” price 3d. 


Sale by Public Tender ot 


MACHINES AND PLANT, 

LYING AT ROYAL AIRCRAFT ESTABLISHMENT, 

OUTH FARNBOROUGH, 

waRES No, 88 Cleveland National Acme AUTO’S, 
4-8 

ONE No. 52 Ditto, Ditto, Ditto. 

TWO No. 55 Ditto, Ditto, Ditto. 

ONE No. 56 Ditto, Ditto, Ditto. 

ONE Cleveland National Acme AUTO., single spindle, 


»y gin. 
ONE Ditto, Ditto, Ditto, 
ONE Alexander, B'ham, AUTO. M/C, single-spindle, 


. B. and 8. AUTO., single-spindle, by jin. 

2, Ditto, Ditto, by lin. 
Yo, 2, Ditto, Ditto, by in. 

ONE No. 2 G, Ditto, Ditto, by 3-8in, 

ONE OIL SEPARATOR, 3ft. 3in. dia. 

FOUR ROLL ed MILLS, with friction drive and 
countershaf 

ONE SHAFT, fitted with friction drive for rolling 


mill. 
ONE PATENT OIL FILTER, No. 101, by Wilcox. 
ONE mt MACHINE, by Greenwood and 


Batle 
ONE DISC GRINDER, oe Selson Eng. Co, 
ONE PENDULUM SA 
ONE DRILLING MACHINE, ex Smith and Coventry. 
ONE PORTABLE CRANE. 





ONE CON. a acme LING MACHINE, ex 
Burton, Griffi 
ONE rr lng Siw. SitARPENING MACHINE, ex 


Clif and Waddle. 
ONE on SEPARA TOR, 
ONE F hae ae aaere and Onion 
ONE METAL SAW MACHINE. 
ONE AUTOMATIC MACHINE: Pratt and Whitney. 
ONE AUTOMATIC SCREW MACHINE, Cleveland. 
ONE 10 Cwt. STEAM HAMMER. 
ONE 10-Ton a, at. — MACHINE, 
ONE 3-Ton Ditto, 


ONE mee N MiLtaNG MACHINE, 18in, by 6in., 
mith an 

ONE ae MACHINE, table 2ft. 6in. 
rindle No. 4 Mors 


ONE CAPSTAN LATHE. Pratt and Whitney. 

TWO ass ig a No, 2, Bardens and Oliver, 
. capac’ 

FOUR One fa LATHES, by F. A. Wells and © 


n. 
ONE Power- oo a" SAW, by Millers, Falls. 
ONE a ME BAND SAW, by Burton, 


riffit ce 
ONE PLAIN GRINDER, l4in. by 3ft. by 6ft., by 
So 


Ward n. 
ONE stin. &, <. Dalton L. ety 
ONE 8in Hendy LA 
ONE 4- pindie DIILLING. IACHINE, by Selson 


ONE Ditto, Ditto, by Superior Machine Tvol Co. 
ONE LAPPING and PISTON RING MACHINE. 
THREE Drummond LATHES, 34in. C.S.C, 

Tenders to be lodged not later than 10 a.m., 
August 20th, 1919. Applications for full particulars 
of machines and plant to be made to the CON 
TROLLER, Plant and Machinery < cae Embank 
ment Buildings, Charing Cross, W.C. 2 4538 

BY DIRECTION OF THE peeceal BOARD, 

MINISTRY OF MUNITIONS 

NOTE.—For detailed list of all Saopben “Government 
Property for Sale apply at the nearest Bookstall, 
or to the Director of Publicity, Ministry of Muni- 
tions, ws 8.W., for ‘* SURPLUS,’’ 
price 3 


AMERICAN AIRCRAFT FACTORY, 
SHAW NEAR OLDHAM 
(Adjoining Lilac Mill.) 


To be Sold by Private Treaty, 


in ONE LOT. 
The following ~ a brief description :— 
Siruation.—A t 250 yards from Shaw and Cromp- 
ton Station, Lancashire and Yorkshire Railway 
(Oldham and Rochdale Branch). A new road- 
way has been formed for access to site from 
Knowl-road. 
AREA OF LAND.—About 5 
Construction,—The belidiags” are mainly of brick 
construction, with concrete floor, timber roof 
covered ruberoid, with toplights. > 
The principal buildings comprise :—Canteen, 
suitable for light engineering shop, with offices, 
boiler-house, and lavatories attached, 24,000ft. 
super floor area; garage, 3500ft. super floor 
area; dope store, 1600ft. super floor area. 
There is also an engine shed and weigh, pay 
and tire offices 
Pow = AND LIGHTING.—Electric, subject to ee ayo 
— being made for the continuance of t 
supply of currents. 
Heatina.—Hot water, 
WATER AND Gas.—From public main 
Stbines.—There are private sidings laid down, and 
connected with the Lancashire and Yorkshire 


way. 

Further particulars and plan may be obtained on 

ipplication to the CONTROLLER, Land and Fac- 

fortes Section, Disposal Board, Charing Cross Build- 
#8, Embankment, London, W.C, 2. 4539 








PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





Os 


BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIO 
NOTE.—For detailed list of all ‘Surviug Govern- 
ment Property for Sale apply at the nearest Bookstall, 
or to the Director of Publicity. Ministry of Muni- 
Sea 5 EL nee, 8.W., for ‘** SURPLUS,”’ 
price 3d. 


MARINE ENGINE CYLINDERS AND 
MARINE-TYPE BOILERS. 


Fo Sale by Tender: 


ONE MARINE ENGINE, Cylinders 16in., 26in., 
44in., stroke 26in.; Seeemene per minute, 180; 
indicated horse-power, 

TWO Marine-type BOILERS,” 
dia., 2001b. working pressure ; heating surface, 
1825 sq. ft.; grate area, 51.5 sq. ft., with three fur- 
naces. FOUR Marine-type BOILERS, 1llft. 3in. by 
134t. dia., 200 Ib. working pressure ; heating surface, 
1825 sq. ft.; grate area, 51 sq. ft., with three furnaces. 

Applications for Tender forms should be made to 
the CONTROLLER, D.B.1.e., Charing Cross Embank- 
ment Buildings W-.C. 2. “Tenders must be received 
by 10 a.m. on August 20th. 4537 


1lft. 3in. by 13ft. 





BY DIRECTION OF THE DISPOSAL BOARD, 
MINISTRY OF MUNITIONS. 
NOTE.—For detailed list of all ‘‘ Surplus ’’ Govern- 
ment Property for sale, apply at the nearest bookstall 
or to the Director of Publicity, Ministry of Munitions 
for ‘*‘ SURPLUS,” price 3d. 


for Sale by Tender, 
REINFORCING RODS, 


Lying at Messrs, Hoffmann’s Extensions, Chelmsford. 

ENDERS are INVITED for about 28 TONS of 
MILD ——. RODS of various lengths and diameter 
from 3-16in, to liin. 

Full particulars, ‘Tender forms and permits to view 
may be obtained from the DISPOSAL OFFICER, 
Eastern Area, Artillery Mansions, — street, 

1. ‘Telegraph, ‘* Hutments,’’ Vic., London. 
Telephone, Vic. 1281, Extension 6. 4674 





BY DIRECTION OF THE DISPOSAL BOARD, 
NISTRY OF MUNITIONS. 
NOTE.—For detailed list of all Surplus Govern- 
ment Property for Sale, apply at the nearest bookstall 
or to the Director of Publicity, Ministry of Munitions, 
for **‘ SURPLUS,”’ pri d. 


por Sale by Tender, 


About 1000 TONS 


ROLLED STEEL JOISTS, 


Lying at ALEXANDRA DOCKS, NEWPORT, MON. 

Sizes—12in. by 5in. by 22ft. 

10in. by 5in. by 20ft. 

9in. by 4in. by 18ft. 

Sin. by 4in. = _ 6in. and 16ft. 
5in. by Sin. 

TENDERS are INV TED’ for the whole or quan- 
tities of not less than 50 tons. 

For the information of prospective purchasers, the 
Dock Charges for handling this material are under- 
stood to be—Crane 30s. per day, men 168. per man 
per day. The Board does not accept responsibility 
for the accuracy of these figures, but gives them for 
guidance only. 

Full particulars, forms of Tender and orders to view 
from the CONTROLLER, Huts and 
Building Section, Artillery Mansions, 
Victoria-street, London, 8.W. 1. 4711 





BY DIRECTION OF THE pay BOARD, 
MINISTRY OF MUNIT 
NOTE.—For detailed list of all Govern- 
ment Property for Sale, apply at the nearest bookstall 
or to the Director of Publicity, Ministry of Munitions, 
for ‘‘ SURPLUS,” price 3d. 


.| LIFT AND FORCE PUMPS. 


Ro Sale, 
HORIZONTAL. GUNMETAL-BARREL HAND 
complete with handle, together 


ood base 
rice TRUBBER and CANVAS HOSE, STRAINERS, 
&c., lying at Royal Dockyard, Woolwich. 

Tenders, Ref. D.19, addressed_to the Content: 
D.B.5.a, 37/41, Old Queen- street. Westminster, S.W. 
will be received up to Noon on Monday, August 18th, 

Tenders to be endorsed, ‘‘ Tender for Lift and 
Force Pumps, Rubber and Canvas Hose, Strainers, 
&c.,’’ and reference —— quoted in all cases. 

Tender forms, schedules and particulars can be 
obtained from the CONTROLLER, at the above 
address, and also from the Factory Consumable Stores 
Section, Agricultural Hall, Islington, N., where 
samples can be seen. 4712 


Assistant Locomotive 
rs taka gpa REQUIRED 
‘or 


German East Africa Government 

Railways, for. twelve months’ service, 

with possible extension. Salary £400-20-£500, with a 

duty allowance of £40 per annum and a temporary 

local allowance of 10s. per day. Free first-class 

passages and single quarters free of rent provided. 
Liberal leave in England on full salary. 

Candidates, who must have had a thorough training 
in some recognised locomotive workshop and offices, 
and who possess a sound knowledge of Footplate 
and General Running Works, with some experience of 
management and supervision of staff, —_— apply at 
once, by letter, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. - giving 
brief details of age and experience, and — 


M/8986, 
a REQUIRED by the 

Nigeria for one tour of 12 months’ 
residential service, with possible extension. Salarv 
£350-£10-£400, and a war bonus of £120 a year, which 
will be continued until six months after the 
restoration of Peace and will then be Ep oe eo 
Free quarters and first-class passages. Liberal leave 
in England on full salary.—Candidates, age about 25, 
preferably Graduates of the Institute of Mechanical 








Supernumerary Assistant 


LOCOMOTIVE SUPERINTENDENT 
Government of 


equired for the Service 


Government of India, a 


AB of the 
FOREMAN for the Rifle Factory, 


Ishapore. 

Candidates must be physically fit for service in 
India. — should be about 30 years of age. They 
should be of good character and education, and should 
have had experience in a Small Arms Factory or 
Machine Gun Factory, and should be well up rt the 
Heat Treatment of Ritle and Mzzhine pena Com- 
ponents. They should understand the of 
Annealing, Hardening, Tempering, Finishing. Pol Polish- 
ing, Browning and Blueing of component parts of 
Small Arms and Sword Bayonets, and should have a 
thorough knowledge of the use of modern Pyrometry. 
Also they should, in addition to being experts on 
hardening, be qualified to take charge of a workshop 
and possess organising ability. They should be 
up-to-date in their methods; the old-fashioned 
hardener who uses only rule-of-thumb methods is not 
required 

TEeRMS.—Engagement for five years, with option of 
extension if approved by Government. SALAry.— 
Rupees 350 per mensem, eng annually sz Rs. Lod 
to Rs. 450 per mensem. Salary is increased by 20 pei 
cent. for the present.’ Free quarters, medical Y attend. 
ance and second-class —— out and home. 

Further particulars and forms of application from 
the DIRECTO aa OF ¥ STORES, India Office, 
Whitehall, London, 8.W. 

Last day for receipt of ccettintbien, 5th August. 

4646 





PATENTS AND DESIGNS ACT. 1907. 


otice is Hereby Given that 


ROBERT ALEXANDER STURGEON, A.M.I. 
C.E., of 18, Festing-grove, Southsea, Portsmouth, 
SEEKS LEAVE to AMEND the SPECIFICATION of 
LETTERS PATENT No. 123,797, granted to him for 
** Improvements in or relating to Centrifugal ——- 
or Separators.’’ Particulars of the 
ment were set forth in the Ill ustrated ‘Oticial Jounal 
(Patents), issued on the 23rd July, 1919. 

Any person or persons may give notice of-opposition 
to the Amendment by leaving Patents Form No. 18 
at the Patent Office, 25, Southampton-buildings, 
London, W.C. 2, within one calendar month from the 
date of the said Journal. 

W. TEMPLE FRANKS, 


Comptroller- General. 
KILBURN and STRODE, 
Chartered Patent Agents, 
Chancery-lane Station ag 
31, High Holborn, W.C. 4629 





[niversity of Manchester. 
FACULTY OF SCIENCE. 





DEPARTMENTS or CIVIL, MECHANICAL 
AND ELECTRICAL ENGINEERS. 


COMPLETE COURSES of STUDY, extending over 
three years, lead to the University ees in Civil, 
Mechanical and Electrical Engineering 

Students who have shown exceptional _ ability 
— the first year, are admitted to the Honours 


“The ¢ SESSION COMMENCES on the 8th OCTOBER, 
1919. A prospectus, giving full particulars, may 
obtained on application to the REGISTRAR, 

HEADS OF DEPARTMENTS. 


Professor J. E. PETAVEL, D.Sc., F.R.S., M. Inst. 
M.E., Engineering. 

hare >. anaes D.Se., M.I.E.E., Electrical 
En 

Professor ‘a Lams, Sc.D., LL.D., F.R.S., 
Mathematics. 

Professor H. B, Dixon, M.A., M.Sce., Ph.D., F.R.S.. 
Chemistry. 

Professor W. Fe Brace, M.A., Physics. 

Professor C. Epwarps, D.So seg A 


Professor O. Jones, M.A., D.8c., 

Students specialising in Water Supply | “Trriga- 
tion work under the. direction of Associate- 
Professor SANDEMAN, M.Sc., M.I.C.E. 4728 





MANCHESTER MUNICIPAL 


COLLEGE or TECHNOLOGY 


(UNIVERSITY OF MANCHESTER) 
Principal: J. C. M. Garnett, oe M.A, (late 
Fell. Trinity Coll., 
The Session 1919-1920 will open on 8th October: 
Matriculation and Entrance Examinations will be 
held in July and September 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses —— 
to the Manchester University degrees (B.Sc. ‘tech. and 
M.Sc. Tech.) in the Faculty of ob nee wg in the 
following Departments : 
ae eee ENGINEERING (Prof. G. G. 
toney, 
ELECTRICAL ENGINEERING (Prof. Miles 
Walker, D.Sc.), 
SANITARY and Municipal ENGINEERING, 
THE CHEMICAL INDUSTRIES (Prof. F. L. 
Pyman, D.Sc.), including ae Chemical Tech- 
nology, Bleaching, Dyeing and Dyestuff Manufac- 
ture, Printing, Papermaking, Fermentation Indus- 
tries, Metallurgy, Fuels, 
TEXTILE INDUSTRIES (Prof. A. J. Turner, 


B.A., B.Sc.), 

PHOTOGRAPHIC TECHNOLOGY, 

ARCHITECTURE, 

PRINTING, MINING. 
ADVANCED STUDY AND RESEARCH 
The College possesses extensive laboratories and work- 
shops, equipped with full-sized modern apparatus, 


including machines specially constructed for demon. 
stration and original research. 

PROSPECTUSES OF UNIVERSITY COURSES OR 
OF PART-TIME COURSES SENT FREE ON 
APPLICATION, 4633 





(floucestershire | Education Com- 
TTEE. 
INSTRUCTION IN ENGINEERING. 


APPLICATIONS are INVITED for the POST of 
INSTRUCTOR in ENGINEERING. The Instructor 
appointed will be required to conduct classes at two or 





more centres in the county, and to act as Consultant 
in with certain other classes Candidates 





Engineers, who have serv 
in the Locomotive Department of a British | Railway, 
and have had some experience in the Running 
Department, preferably in a responsible position, 
should apply at once, by letter, giving brief details of 

he CROWN AGENTS yor 


age and experience, ‘eg 
fills ank, London, 8.W. 
i000" 





EE 


THE N. 
quoting reference M/Nigeria 8991, 





—, have good trade experience, and particulars of 
y Degree or other qualification should be submitted. 
Commencing salary, £300 per annum, and out of- 
pocket expenses.—Further particulars and forms of 
application, which should be Wow Cy 30th August, 
may be obtained from the SECRETARY, County 
Education Office, Shire Hall, Glou am 4641 





ees Municipal Tech- 
NICAL SCHOOL. 

APPLICATIONS are INVITED for the POST of 
LECTURER hi in METALLURGY. Salary £250 to £450. 
In addition to the salary ind mr there * at the 
present time a war allowance of £78 per annu’ 

The commencing salary will be dependent a the 
experience of the applicant. 

Full particulars may be obtained on application to 
the SECRETARY, Municipal Technical School 
Suffolk-street, Birmingham. 4681 


(Jounty Borough of West Ham. 


MUNICIPAL TECHNICAL rors, 
ROMFORD-ROAD, STRATFORD 15. 
: APPLICATIONS are INVITED for the” following 


CHIEF LECTURER in ELECTRICAL ENGI- 
NEERING. Salary £250 per annum, rising 
——e eon of £10 to a maximum 

06 per ann 
ASSISTANT PECTURER in ENGINEERING. 
Salary £200 per annum, rising by annual 
pn yon of £10 to a maximum of £300 


DEMONSTRATOR in ENGINEERING. Salary 
annum, rising by annual incre- 
mae er) £10 to a maximum of £10 per 





apnum, 

Application forms and further particulars may be 

obta: —— —_ the Principal on receipt of stamped 
‘oolscap envelope. 

p rene Beg a copies of recent testimonials 

should be sent to the Principal, Municipal Technical 

Institute, Stratford, M.15, not later than 24th 


August, 1919 
GEORGE E. HILLEARY, 
Town Clerk. 
Education ay ate 
95, The Grove, E 
14th a. ‘1919. 4482 





Leeds University. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING. 

The Council of the University will shortly proceed 
to the APPOINTMENT of an ASSISTANT —_ —s 
in ELECTRICAL ENGINEERING. Sala 
year.—Particulars may be had from the SECRETARY, 
The University, Leeds, who will receive applications 
up to the 11th August. 4627 





Monmouthshire Education Com- 


MITTEE 
APPLICATIONS are INVITED for the POST of 
LECTU SUB. 


JRER in ‘** ENGINEERING JECTS,”” as 
applied to MINING, at a salary of £250 by £20 to 
£350 per annum. 


Further particulars may be obtained from the under- 
signed upon receipt of stamped foolscap envelope. 
D. BRYNMOR MORGAN, 
Director of Mining Education. 
County Hall, Newport. 4678 


Northampton Polytechnic Insti 


TUTE, John-street, London, E.C. 1 
APPLICATIONS are INVITED tor. the following 
APPOINTMENTS, to date from early in September, 
1919, at the commencing salaries aoe os — is 
poe for the present a war bonus of £39 um :— 
An INS CTOR in MATHEMATICS. poms PHY.- 
SICS (Electrical Engineering Department), at £300 per 


annum. 
A weet rer and ASSISTANT LEC- 





TURER in MECHANICAL ENGINEERING, at £300 
per annum 
A DEMONSTRATOR and ASSISTANT LECTURER 


- = (Teehnical Optics Department), »t £300 per 


+ applications, pee by complete records - 
training and and practical ex 
should be pos not eer than 5th August, 1919, 
the undersigned, from whom conditions of service ‘ad 
forms of application obtain by letter. 
Correspondents are requested to jorrsd clearly the 
appointments for whieh they are candidates. 

B. mms ALMSLEY, D. ~~ 
cipa: 


Wolverhampton Education Com- 
MITTEE. 


MUNICIPAL TECHNICAL —* 
WANTED in September next FULL-TIME 
ae in MECHANICAL” ENGINEERING, 
teaching experience essential. Salary, 
ay a by annual increments of £15 to a maximum 
£400. Official application form and further par- 
tieulars can be obtained on sending a stamped and 
ey ome envelope to the undersigned. Applications 
be received not later than first post on Friday, 
the. sth August, 1919. 
A. 8S. ELFORD, M.A 
Director of Education. 
Education Offices. Wolverhampton, 
July, 1919, 4622 
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sf PUBLIC NOTICES 
[ihe Royal Technical College, 
GLASGOW. 


DEPARTMENT OF MECHANICS. 

APPLICATIONS are INVITED for TWO ASSIS 
TANT LECTURESHIPS. Candidates must have had 
practical Engineering Experience, and Teaching Ex- 
perience will be a recommendation.—Further particu- 
lars may be obtained from the PROFESSOR OF 
MECHANTCS, at the College, to whom applications 
should be sent not later than August 12th. 4640 a 





U2 ersity of London. 


KING’S COLLEGE. 


The Delegacy pa shortly proceed to the APPOINT- 
MENT of TWO DEMONSTRATORS in- the DEPART- 
MENT of CIVIL and MECHANICAL ENGINEERING. 
Salaries, £250 and £200 res: vely 

Applicants should _ be University Graduates or 
Possess — alent qualifications. 

on ulars may -be obtained from the SECRETARY 

F KING’S COLLEGR, London, W.C. 2, wi will 
oer applications up to August 13th, 1919. 4596 








SITUATIONS OPEN 
ANTED, a MAN to LAY OUT “and TAKE 
CHARGE of of WORKS to Manufacture PERRO. 
CONCRETE PRODUCTS ; abundancé of land, sith 
river and rail commections, gravel, capital and stron 
desire to produce by machi : 2 ter a 
cheaper than anyone in this bet A H Bane = 
energetic, experienced and thoroughl 
should evel. —TRENT CONCRET Y Tia, Wiitord. 
street, Nottingham. 4682 A 





by a.Northern Firm of er Lorry 
employing upwards of 2000 
hands, as Ass General Manager, a PRODUC. 
TION MANAGER ; arqinee must be betweea 28 
and 35, very ve had a big 7 

practical works organisation on a large scale for mass 
production, and a sound engineering Bok, they 
must be tactful and of jirons ror and able to 
command the respect of heads of de d 
promote harmonious and systematic. work. 
should be add to 4502, The Engi 
Ne ly =. particulars, Pag 4 required, 

rt 
photo, ‘which will be returned. 


ANTED. 
Manufacturers, 
t to 











ay fo oe ef Tiew-cese Motor Manufacturers in 


Loi ly perienced and _ rel: 
METALLURGICA AL CHEMIST- Applications. 
and salary 

4626 A 








Wigan and District Mining and 


TECHNICAL COLLEGE. 

APPLICATIONS are INVITED for the following 

VACANCIES :— 
LECTURER IN ENGINEERING. 

Commencing salary up to ng per annum, according 

to qualificaticns and experien 

Salary scale will apply ; ‘this - at present under 

4 tained from the 





revision Particulars may _ be 
PRINCIPAL. to. whom applications should be sent 
not later than August 8th. 4534 
a : . 
Kettering U rban District 
COU} 


The above Council invite TEN 6in. 

iameter and 4in. diameter CAST IRON PIPES for 
WATER MAINS, approximately 1000 yards lineal of 
each, together with a quantity of Specials. 

Specification and form of Tender may be obtained 
from the undersigned 





THOS, R. SMIT 
boone and Surveyor. 
i. Kettering, 

Oth July, 1919. 4722 
Sheerness Urban District 
COUNCIL. 

OIL. 
The Council invite TENDERS for ths SUPPLY 
of LUBRICATING OILS, to be delivered at the 


Council's Waterworks in Trinity-road, Sheerness, in 
quantities as required. 

Samples of the oils proposed te be supplied must 
be sent to the Engineer and Surveyor, Mr. H. R. 
Crabb, A.M.L.C.E., on or lore the 22nd August 
next, and sealed Tenders, on forms which may be 
obtained from the Engineer on application, stating 
price per gallon, endorsed outside “* Tender for ff. 7 
must be delivered or sent to the undersigned before 
Noon, 25th August, ““ 


VINC ENT i! ' ‘STALLON 
Clerk of the Council. 


4647 





Council Offices, 

Trinity- road, 

24th July, 1919. 
Fer, Sale by Tender: 

TWO 18 B.H.P. HORNSBY OIL ENGINES, 
with self starters, circulating water pumps and belt 
pulleys at diameter by 7in. 

TWO S8.6.E. Reavell’s Single-stage Quadruplex 
Belt-driven AIR COMPRES SORS, phy single belt 
pulleys 2ft. diameter by 7in., and fitted with relief 
coeks on two cylinders to enable oil engine to drive 
compressor up to 80 Ib. for storage. 

Pisten displacement for each compressor, with four 
cylinders in aetion, 117 cubic feet per minute at 
265 revolutions. 

aboye machinery, which is as good as new, is 
lying at the Trinity Store, Penzance 

Tenders should be forwarded to the ENGINEER- 
IN-CHIEF, Trinity House, Tower Hill, London, aa 3 

4639 





Shanghai Waterworks Company, |? 


APPOINTMENT oF ASSISTANT ENGINEER. 

APPLICATIONS are VITED for the POST of 

ASSISTANT in the Raginceriag Department of the 
Company at Shanghai, China. 

Applicants should ye all information as to their 
general education, technical training and experience, 
if any, in Waterworks Maintenance, Design and Con- 
struction. 

The candidate selected with be required to enter 


into an agreement for a period of three years at salary 
of Shanghai Taels 425 per mensem. ae present 
value of the tael is approximately 5s. 6d., its normal 


value, however, being abcut half.) 

First-class passages, medical sticainds and liberal 
leave are provided. 

Applications, accompanied by copies (not originals) 
of testimonials, should be sent 

HE SECRETARY, 
Shanghai Waterworks Company, Ltd., 
‘pes street, E. Cc. 3, 

envelopes being marked ‘ A.A.E.’ 





Tottenham Urban _ District 


COUNCIL. 
APPOINTMENT OF ENGINEER AND SURVEYOR. 
The Tottenham District Council invite APPLICA- 
TIONS for the OFFICE of ENG 


4626, The Engineer Office. 
ANTED by a saa Motor Manufacturers in 


London, a ally experienced and _ reliable 
See EMIST- Cg om mr ge with 


referen tating age, and wend required, 
to 4 4695, “ye Engineer Office 5 A 
with Practical 


Aeeetest CHEMIST (About 25), 
and —s 








experience in Analysis of Rocks 
WANTED by large manufacturing firm .W. 
State age, training, ex and salary 
required.—Address, 4687, The Engineer Office, 4687 A 


SSISTANT PERMANENT WAY wan te 
REQU. 





TRED; must have good 
Tramway Track Work.—Apply by letter “oalr. tating 
age, es &e., to oe Ltd., 675, 
p ercial-road, London, E. 4570 A 





be WORK: MASS PRODUCTION.— 
TED, first-class MACHINE SHOP SUPER- 
INTENDENT : only men of wide experience and 
first-class organising ability need apply; American 
experience desirable, but not essential. State experi- 
ence, age nd salary required.—Address, P909, The 
Engineer Office. P9009 A 


es ER = Engineers in London a pene 


ni perien 
—Asaeee, a experience and salary, “1643, The 
Engineer O 4643 A 


(HIEF ACCOUNTANT.—MANN,EGERTON and CO., 
I.td., are prepared to receive APPLICATIONS for 

this POST from men possessing the following qualifi- 
cations : Accountants, who have been Chief 
Audit Clerks with well-known firms ; commercial ex- 
perience with large engineering firms; and special 
experience in difficult Departmental and Works Costs 
Accountancy.—Address stating details of experience, 














with copies of two recent testimonials, a age, 
salary required and date disengaged “GManaein ng 
Director, Messrs. MANN, EGERTON Peed CO Ltd., 
Norwich. 650 4 
Cc -MINING ENGINEER REQUIRED to Act 
in an Advisory and Consulting Capacity ; high- 


est qualifications ; English or American experience in 
management preferred.—Address, 4561, The Engineer 
Office. 4561 A 





IRST-CLASS BUYER WANTED AT ONCE, 
capable of T: Charge of Purchasing Depart- 
ment in connection with large works manufacturing 
Railway Wagons, Carriages, &c.; consideration will 
only be given to candidates who have had considerable 
experience in this class of Work.—Address, giving full 
particulars of experience, age and salary, 4619, 
Engineer Office. 461 


UNIOR HEATING and VENTILATING — 
=e Peg la al for Engineer's 
ng Details for Estimating ‘sad eH 
x wh d were + Bin stating age, experience and salary 
required, P885, The Engineer Office. P8s5 Aa 


“ACHINE xOOt MERCHANTS in London, Carry- 


9A 





a 








Wi rcertn Experienced SRAUGHTSMAN in Engi 
neering Contractor's office in mdon; one 

to Structural Steel Work preferred.—Address, 
tivine all Ce my of previous appointments, age, 





&c., 4625, The Engineer Office. 
4625 A 
ANTED, ESTIMATING DRAUGHTSMAN, Con- 
versant with General Chemical Work; only 


experienced men need apply ; 
Address, 4693, The 


ANTED for an Baginesring Firm in Surrey, Ex. 
JUNIOR JIG and TOOL DRAUGHTS- 

MEN.—Write, stating age, experience and salary 
required, 4688, The Engineer Office. A 


ANTED in jonden. Fytte class DRAUGHTSMAN, 

one experienced i pen-hearth and Recheating 
Furnaces : permanédcy - pouttable man.—Addresi 

stating age, experience and salary required, 4666, The 
Engineer Office. 4666 


ANTED, JUNIOR ENGINEER'S DRAUGHTS- 
N, accustomed to y-out Machinery and 
General Plant.—Apply by letter, stating experience 
and salary required, D., 76, Queen’s-road, W. 
«$51 A 


ANTED, PLANT DRAUGHTSMAN, Experienced 

in General Engineering and Gas Plant Work.— 
Address, stating age, Y guia and salary required, 
4612, The Engineer Offi 4612 a 


ANTED, TWO DRACGHTSMEN, with Know 
ge ‘of General Beceanions Work, capable of 


salary £5 10s, weekly. 
Office. 4693 A - 




















———— 


1OOD DRAUGHTSMEN WANTED, 
well acquainted with Motor Car 
Kagine and Aeroplane Engine Work. 
ood salary and good working conditions. 


Applications, giving full particrilars of 
experience and salary required, together 
> copies of references,to be addressed 
o— 


THE ASSISTANT SECRETARY, 
PETER HOOKER, Ltd., 
Blackhorse-lane, Walthamstow, E. 17, 

4700 « 





1G and TOOL DRAUGHTSMAN, Used to Molin 

Machine Shop and Electric Cranes. Only really 

competent men n apply.—Full particulars 

RUBERY, OWEN and CO., Engineers, Darlaston, 
4424 4 

Bh AyD TOOL DRAUGHTSMEN.—TW0 or 
EE first-class MEN, with experience pre. 

sealer t at Motor Car Work, REQUIRED for an up-to. 

date plant in London district. State previous ex peri- 


ence and wages required,-Address, 4725, The Enzineer 
Office. pieces at 4725 4 


to 











taking ont uantities —Apply, with full _par- 
ticulars, to PLO OYMENT ‘BUREAU, Rubery, Owen 
and Co., Engineers, Darlaston, 41i5 4 
Py Auras. TWO First-class DRAUGHTSMEN, with 
General Engineering Experience, for large 
manufacturing company near London,—Address, stat- 


ing age, experience and salary required, 4659, The 
Engineer 01 Office. 4659 a 


ANTED, TWO First-class DRAUGHTSMEN, 
us to Plant Work and one for Structural 





Work. AreL with full particulars, to Employment 
Bureau, UBERY, OWEN and CO., Engineers 
Darlaston. 4500 A 





Was TWO SENIOR and ONE JUNIOR 
RAUCHTAMEN. with experience in Heavy 

Oil Engine Design ; eek ; 

seniors £5, junior £3. —Ap oe: % th Pfall particulars of of 





experience, to HICK, HARGREAVES an 
Soho Ironworks, Bolton. 4492 a 
LEADING Firm of Crane Makers in Mane 


district have VACANCIES in their DRAW! ING. 
OFFICE for ONE or TWO first-class DRAUGHTSMEN 
of undoub' ability and experience as ing 
Draughtemen. The working conditions are comfort- 
able and the positions offer ooore, for ambitious and 
energetic men. Applications, which will be treated in 
strict confidence, must state particulars of experience, 
salary and age.—Address, 4620, The a Se, 

4620 A 


(“aa DRAUGHTSMAN WANTED IMME- 
DIATELY by leading firm : 





) USE. DR AUGHTSMAN REQU TIRED for General 
echanical igning; Poplar district; shop 


experience postreeine ; salary £3 per week. —Adiress, 


4664, The Engineer Office, 4664 4 
BQUIRED by _ Large mestienind “Firm, Tondon 
district, skilled JIG and TOOL DRAL 


have had experience in the Gertenin “K a 
Jigs, on 4 ax rapid and accurate production — 
Address, ting age, experience, and salary required, 
4439, The. ioe Office. 4439 4 


MEN, Must 





ANTED AT ONCE, Experienced FOREMAN 
able to Take Charge of sume 35 Smiths, Light 
Stampers and Sheet Metal Workers; capable of 
rapid and economical production of light repetition 
work, and who previously a Foreman or 
Assistant ditto, State age, wages and give ful! par. 





ticulars of previous employment.—Address, 45:0, 
The En«ineer Office. 4530 4 
ANTED AT ONCE, First-class FOREMAN to 


Take Charge of Jron Foundry and small Brass 
Foundry enn. about 60 nds; must be 


geod quality mixed 
— up to's 5 tons in weight : 
costs 





be able to give close 
for estimating and to secure maximum produc. 
tion on day or piecework systems. Strict disciplin. 
arian and able to handle labour Sooteuity and satis 
factorily.— Address, with three refere in contid. 
ence, stating salary required, 4546, The ‘Enginess Ottce, 
4546 A 





applicants must be. experienced in t 
odern ems Ventilating and Domestic Engineer- 
eo Schemes agg A ay age, a. 


perience, » and when disengag 
718, The piekece Oiler 4718 


A 
by. no gang ep ve ad by Firm Manu- 

facturin: all ge Rv 1-Paraffin Oi! Engines ; 
salary £350-£400 per age not under 30. 
Applications should sta sate. ‘full’ particulars of experi- 
ence, &c.—Address, 4692, The Engineer Office. 4692 a 


YONVEYING PLANT, TRANSPO BrERS, ke, 
WANT IMMEDIATELY, ONE LEADING 
well up in Mechanical Details ; 
R.—Address, pacine experience an 
salary required, 4662, The Engineer Office. 4662 a 


RAUGHTSMAN and ESTIMATOR for Engineering 
and Sheet Metal Work, South London.—Write, 
salary Box 602 











stating . experience and required, ¥ 
Samson Clark and Co., Ltd., 58, Great Portiand- 
street, W. 1. 5 A 








RAUGHTSMAN and ESTIMATOR REQUIRED 
, for London Firm of Heating and Ventilating 
—Apply, stating age, salary and experi- 





ing stocks and also doing works direct business, 
REQUIRE the SERVICES of ONE with a ugh 
knowledge of the trade, home and export : must 


know sources of supply and be able to handle cus- 
tomers’ inquiries and deal with general correspondence 
oe supervision. The 
usiness builder who can 
every inquiry. Replies will be treated in confidence, 
and should state fully age, experience, salary.— 
Address, 4701, The Engineer Office. 4701 a 


EQUIRED for India, an ‘up-to-date Gen ENGI- 
NEER, with experience of up-to-date 
Station Practice ; preference given to pme 


—Apply by letter, stating age, ex 
required, and enclosing not less than two 

to Messrs. TATA, Ltd., Capel House, New Broad- 
street, E.C, 2. 4631 a 


age for ine. a ae ge Thoroughly 
skilled. enced be most modern 
methods of Electrig | quipment _ ines ; preference 
given to one having had experience in the office of 
well-known Iti E —Apply by _letter. 
stating age, experience and = required, agand 
—— not less than two references, to 
» Ltd., Capel House, New Broad-street, ba c 2. 














EQUIRED for India, SPECIALIST, Conversant 
) with the most up-to-date practice in Steam 
Turbines and General Steam Pre gag 3 preference 
given to one having had experience in office of well- 
known Consulting Engineers.—Apply by letter, stating 
age, experience and salary —_—. and enclosing not 


to Box 848, Samson om and Co., Ltd., 58, 
Great Portland-street, W. 1 4697 A 


eee robs -CLASS DETAILER, 
experienced i ructural Work and Conveying 

Piant. REQUIRED ie Ry NY Lo O fice.— 

Address, 4452, The E Offiee. 4452 4 





JANTED by Midland Firm, FOREMAN for Fitting 





and Eresthg Shops, with experience of Steam 
Engines and sinilar class of work.—Address, 4655, 
The Engineer Office 4655 A 
ANTED for India, Capable FOREMAN. with 
first-class experience in Constructional Steel 
Works; age about 25, single. oad oe stating experi- 
ence and salary required, to ** Z.¥.950,” ‘ oO. Messrs. 


Deacon's, Leadenhall-street, London, ‘Bic. 46714 





SSISTANT FOREMAN REQUIRED for Struc- 
tural ‘Works on North-East Coast.—Address, 
stating age, — aon and salary required, 4727, 
Engineer Office 4727 A 


OILERMAKER (FOREMAN) REQUIRED for 

Straits Settlements ; —— unmarried man ; 

five years’ contract —State and experience, by 

letter, to JAS. POLLOCK, SONS and CO., Ltd., 3, 
Lioyds-avenue, London, EC. 3. 4625 4 

as eee (MARKING. OFF) WANTED AT 
E; be used to Loco. Boiler Work ; 

majority rates of district paid.—Apply, stating 
experience fully, to Sir W. GC. ARMSTRONG, WHIT 

WORTH and CO., Ltd., Dept. 5.M., Elswick Works, 
Newcastle-on-Tyne. 4522 a 


FOUNDRY FOREMAN REQU TIRED in “West Riding 
of Yorkshire; experience in Vertical Pipe 
ene an advantage. State age, experience, salary 














Ds era ar ee ay MAN. REQUIRED 

urre rm 

must be capable of dealing neeely with oftginai 

problems and designs; only well-trained 

workers eligible. —Address, stating full pettiouines, 

age, salary required, 4719, The Engineer O ee 
A 


DP ind Coat-coon’ Oye Working Drawings of Steam 








salary required, Box 601. 
58, Great" Portland-street, W. 
RAUGHTSMEN.—JOHN M, HENDERSON and 
€0., Aberdeen, REQUIRE SEVERAL for a 
Cableway. Aerial Ropeway. Crane, Transporte: Sy 
Steam Navvy Work.—Address, E. T. GRATTIDG 
+» @.0. above, stating experience, salary vzeanired 
and when free. 


RAUGHTSMAN RECUIRED, with First-class 
technicai er and experience in the appli- 

cation AF and Rol tomo! 

&c.; caltion 

oS or Tight 2 AA, 











VEYOR from gentlemen w re 
Members of the Institution of Civil Engineers or the 
Institution of Municipal and County Enginee 

e gentleman appoin 
time to the duties of the office 

He — ~ carry out such duties as may from time 
time be imposed upon him by the Council, and by the 
Public Health, Housing and. Town-Planning, and other 
general and local Acts. 

He will be responsible for the construction and 
maintenance of thoroughfares and sewers under the 
jurisdiction of the Council. 

If appointed to the office of Engineer of the Totten- 
ham and Wood Green Joint Drainage Committee (who 
are responsible for arterial sewers and for the disposal 
of the sewage of the two districts, which discharges 
‘nto the metropolitan system), or to the office of 
Surveyor of the Education Committee, or to any other 
public office of profit, he shall discharge the duties 
appertaining to such office and pay to the Council the 
salaries relating thereto. 

He will be required to supervise the collection of 
house and trade refuse, and the disposal of the same 
at the refuse destructor or otherwise. 

Neither the Council’s Central Baths nor the Fire 
Brigade will be under the control of the Engineer. 

The salary will be £800 per py inclusive, and 
no war bonus will, therefore, be p: 

Offices and assistants will be nerovited by the 
Council. 

Applications, stating age, qualifications ona experi- 
ence, accompani by copies of not more than three 
recent testimonials, must be sent to ‘‘ The ‘Clerk and 
Solicitor of the Council,’”’ not later than the 9th day 
of September, 1919, in a sealed ———e endorsed 

Appointment of Engineer and Surveyo 

The appointment will be subject to three months’ 
notice on either side. 

Personal canvassing, either of members or officers 
of the Council, is strictly prohibited, and will from 
this date be deemed a disqualification, but candidates 
may send 30 copies of their application to the under. 
signed for distribution amongst the members of the 
Council. 

Forms of application ~—— be Rese x cae from the 
Clerk and Solicitor of the 

Dated this 25th fer. of ‘Jule, 

REGINALD C. GRAVES, LL.B., 


Clerk and Solicitor of the Council. 
Solicitor’s — 
a 
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The Atlaatic Crossed by Airship. 


THE double journey across the Atlantic, 
to America and back, of the Clyde-built rigid airship 
R 34, following within a month a non-stop aeroplane 
flight from Newfoundland to Ireland, represents a 
triumph for British aeronautics of no mean order. 
From the utilitarian point of view we may not have 
gained much from either flight, and from the com- 
mercial standpoint we may have demonstrated 
nothing except that the regular passage of the 
Atlantic by air is still too costly and uncertain to con- 
template seriously. On the other hand, the flights 
have shown in an incontestable manner the vast 
progress which aeronautical design and construction 
have made in this country during the past few years. 
In both instances everything about the aircraft was 
entirely of British production, from the engines to the 
wireless equipment, from the metal of the airship’s 
framework to the linen of the acroplane’s wings. 
The flight of the R 34 under the command of Major 
G. H. Scott was begun from the East Fortune Aero- 
drome at 1.48 a.m. G.M.T. on the 2nd of the month. 
After a comparatively uneventful journey—nothing 
worse occurred than the cracking of a cylinder water 
jacket, which was repaired with a piece of copper 
sheeting and chewing gum—the airship arrived over 
Newfoundland at about 2 p.m. on the 4th. Although 
the petrol carried amounted at the outset to 4900 
gallons—nearly 16 tons—the fuel supply began at 
that period to give some grounds for anxiety. Never- 
theless, the journey was continued, and in the end 
the airship landed at Mineola, Long Island. at 
1.54 p.m. G.M.T. on the 6th with a petrol supply 
sufficient only for 40 minutes’ further flight. The 
total time occupied on the journey of 3130 sea miles 
was 108 hours 12 minutes. The number on board 
was 31. The airship was moored in the open, and 
as a result of straining at the mooring cable some slight 
damage was caused to the nose end. Temporary 
repairs were effected, and at 4.55 a.m. G.M.T. on the 
10th the airship, after cruising over New York, left 
on her homeward journey, carrying 4600 gallons of 
fuel. Favoured by a following wind, the trip was 
carried through expeditiously, although one of the 
five engines was put completely out of action by the 
breaking of a connecting-rod. Clifden was reached 
at 8 p.m. on the 12th—61} hours after crossing the 
American coast at Long Island, and at 6.57 a.m. 
on the 13th a landing was made at Pulham Aero- 
drome, in Norfolk, with 1000 gallons of petrol still 
unused. It was originally intended that the vessel 
should return to its starting place, but the bad 
weather in Scotland rendered that course inadvisable. 
The homeward return journey occupied 3 days 3 hours 
and 3 minutes. 


The Gattie Scheme. 


THE proposals of the New Transport Com- 
pany for building a Goods Clearing-house in London 
and equipping it with special machinery for trans- 
shipping and sorting goods—a scheme with which 
Mr. A. W. Gattie’s name is always associated—have 
long been before the public. Their consideration 
came, naturally, before the Select Committee on 
Transport within the United Kingdom, which devoted 
the best part of three days to hearing Mr. Gattie, 
in addition to which two other witnesses were heard 
on the subject. This Committee reported thereon 
that “the proposals are certainly attractive and the 
inventions are highly ingenious, but the Committee 
finds it impossible, on the evidence which has been 
presented to it, to come to any conclusion with regard 
to the practical value of the proposals, or to make any 
recommendation in regard to their adoption. Before 
any such steps could be taken it would be necessary, 
in the first place, to obtain expert tests of the working 
results of the various items of the apparatus and of 
the operation of the sorting appliances as a whole 
on a practical scale.”’ The sequel to this finding was 
the announcement on July 3rd, in reply to a question 
in the House of Commons, that it had been decided 
to appoint a small expert committee to investigate 
Mr. Gattie’s proposals, and on the 7th it was said 
that the terms of reference were ‘‘To investigate 
Mr. A. W. Gattie’s proposals for improving the 
methods of handling goods and traffic and to consider 
the practicability of the introduction of any of the 
suggested improvements into the existing transport 
system.”’. The committee is to consist of Sir Fortescue 
Flannery—who is to be the chairman—Sir John 
Aspinall, Mr. F. T. Hopkinson, General Sir Philip 
Nash, and a representative of Labour. The name of 
the last member has not yet been announced, but it 





may, now that Mr. J. H. Thomas has arrived back 
from America, be expected any day. 


French Fiscal Experiments. 


THE new arrangement which is to be put 
into operation by the French Government for adapting 
the incidence of the import tariffs to the new con- 
ditions of things by multiplying the amount of duty 
to be paid under the pre-war tariff by a coefficient 
representing the increase in selling prices, does not 
appear to give satisfaction to anyone. For those 
who look to cheap imports as a means of bringing 
down the cost of living, the import duties are much 
too high, and it is remarkable that the criticisms 
upon the dangers of an excessive protection are more 
outspoken and more general than ever before. At 
the moment the interests of the public are regarded 
as more vital than the interests of home industries. 
There are also complaints from Switzerland that the 
increased duties are imperilling the good relations 
between the two countries. If Swiss manufacturers 
cannot sell their products in France under satisfactory 
conditions they may be tempted to submit to the 
blandishments of the Germans, who are leaving 
nothing undone to secure the market. Thus the Swiss 
endeavour to show that the French, by strengthening 
their protectionist policy, are playing into German 
hands. From Belgium there comes the same tale of 
woe. That country is preparing to reconstitute its 
industries, and it already finds a barrier raised against 
one of its most important markets. If on all sides 
the ingenious system of coefficients, based upon 
illusory data, is condemned, it has not evoked much 
criticism from the home industries, except in the 
north, where the textile firms of Roubaix and Tour- 
coing are protesting strongly against the conditions 
under which foreign textile products are allowed to 
enter the country. They urge that having entirely to 
reconstitute the industry they require adequate pro- 
tection, which they say they are not getting, but 
seeing that the factories will not be able to produce 
for some time to come, it is unreasonable to expect 
that consumers should meanwhile be deprived of 
cloth goods or be obliged to pay exorbitant prices 
for them. The home industries cannot suffer from 
a free importation of goods to permit of the replenish- 
ing of stocks, which have never been so low as they 
are now. 


France and Commercial Treaties. 


So difficult does it appear to give anything 
like stability to the commercial situation that even 
in the Chamber of Deputies there is a strong party 
opposed to the putting into force of any legislation 
that may tend to interfere with the liberty of com- 
merce. In reply to an attack upon the present system 
of import duties, the Minister of Reconstitution 
admitted that the system it is proposed to adopt is 
capable of improvement, and it is understood even 
that the Government is examining, another method 
of adjusting the import duties. It is quite possible, 
therefore, that the system of coefficients will be super- 
seded by something else, thus making three changes 
in less than two months. Judging from the general 
trend of the discussion, an attempt will be made to 
fix duties on something like the same scale as those 
imposed by allied countries on French goods. What- 
ever may be the system adopted, it is regarded as a 
temporary expedient until such time as the whole 
question of international trade shall be taken up by 
the economic section of the League of Nations. The 
French Government appears to have made up its 
mind to suppress commercial treaties of a general 
character, and to replace them with individual agree- 
ments between different countries. A treaty would 
be entered into, for example, with Great Britain, 
whereby France would be supplied with coal and wool 
and other necessaries, as well as with shipping facilities, 
and another with the United States for supplying 
grain and other foodstuffs and for providing financial 
aid, in return for which France would grant pre- 
ferential treatment for goods in which those countries 
are particularly interested. The idea of the proposed 
new treaties is to secure assistance from the allied 
countries, and to adjust the import duties in such a 
way ‘as to provide what is practically free trade for 
those goods in which each country is in special need. 
If it be found impossible to come to terms under 
these conditions, it is suggested that France will be 
obliged, in self defence, to adopt a system of rigid 
protectionism, and satisfy its requirements mainly 
with the products of the African colonies. 


British Scientific Products Exhibition. 


Tue British Scientific Products Exhibition, 
which was held during the month and will be closed 





on the 5th inst., was unfortunate in having to be 
crammed into a space which was too small. The 
area was far too restricted even for the exhibits which 
were on view, and would have been hopelessly in- 
adequate had all those who applied for space been 
accepted as exhibitors. When the first of these 
Exhibitions, instituted by the British Science Guild, 
was held at King’s College, the accommodation was 
none too great, but the corridors gave it an air of 
spaciousness. In the Central Hall, Westminster, 
which was the only building available this year, the 
sense of overcrowding was oppressive. In such cir- 
cumstances, it is not altogether surprising that some 
disappointment has been expressed as to the repre- 
sentativeness of the Exhibition. The remarkable 
developments which have lately been made in the 
chemical industries of this country were certainly 
well illustrated, but the electrical engineer found 
little of interest, and there was scarcely anything in 
the way of mechanical engineering novelties worthy 
of note. In view of this state of affairs, it is a pity 
that the chemical and metallurgical exhibits should 
have been relegated to the basement, while the ground 
floor was largely occupied by the stands of a relatively 
small number of firms. Of course, it is possible that 
a contributing reason for the lack of representation 
on the part of engineering firms is the forthcoming 
Show at Olympia. Many manufacturers have con- 
sidered that, with their present depleted stafis, they 
could only undertake a comprehensive exhibit at 
one of the two functions, and they have naturally 
chosen that which is devoted more precisely to engi- 
neering. Whatever may be the reason, there were 
comparatively few novelties to interest the engineer, 
though there were several exhibits dealing with pre- 
cision measurement which, although they cannot be 
claimed to be exactly novelties, are more or less 
imovations and quite worthy of careful investigation. 
Considering that, next to agriculture, engineering is 
the most important industry of the country, it is 
to be regretted that it should have been included in 
the Exhibition at all, seeing that it was so far from 
being adequately represented. 


London Water and Drainage Schemes. 


Two schemes which have received attention 
during the past month relate to public works in the 
London area in connection with drainage and water 
supply. The report which has been adopted by the 
London County Council deals with a comprehensive 
scheme of flood relief works, the total cost of which at 
pre-war prices amounts to about two and a-half 
million sterling. Although large sums have been 
expended during recent years in providing means of 
dealing with flood water, additional works are 
urgently needed, and the scheme which has now been 
provisionally approved is designed to provide means 
by the enlargement of existing channels and outlets 
and the laying of new conduits to discharge storm 
waters directly into the Thames. The total expendi- 
ture involved in the whole of the scheme, including 
the cost of property and compensation, is estimated 
at from £5,000,000 to £5,500,000, this estimate being 
made, it is assumed, on the present-day cost of such 
work. The London Water Board has invited tenders 
for the construction, or has approved the construc- 
tion of new covered reservoirs at Chislehurst, Eltham, 
3rove Park, Farnborough, Shooter’s Hill, and Bourne 
Hill, and has resumed operations on the construction 
of the large storage reservoir at Littleton, near 
Laleham, which is designed for a capacity of 7000 
million gallons. The scheme includes the construc- 
tion of an embankment 22,500ft. in length, and a 
canal half a mile long to connect the reservoir with 
the river Thames, as well as an outlet tunnel, 140ft. 
in length and of 10ft. 6in. internal diameter, which 
will be driven through the London clay by the shield 
method. A large addition to filtering plant has been 
sanctioned by the Water Board, the site for the new 
installation being at Walton-on-Thames. 


The Port of Galway. 


THE support which has been accorded by 
the Dublin Corporation to the project for creating a 
transatlantic harbour at Galway marks the revival 
of an old scheme. It has been decided to make 
representations to the Government in the hope of 
obtaining some financial assistance from the State, 
without which it is unlikely that the plans for provid- 
ing accommodation at Galway for liner traffic can 
be realised. It will be recalled that in the period 
immediately preceding the war the claims of Blacksod 
Bay, as well as Galway, as terminal ports for trans- 
atlantic traffic were being advocated, and the Select 
Committee on Transport, although it was unable in 
the time at its disposal thorouglily to investigate the 
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subject, expressed the opinion that the question of 
establishing a transatlantic terminal port in Ireland 
for the North Atlantic trade was worthy of further 
careful investigation. Neither of the plans which 
have been put forward present any abnormal diffi- 
culties from the engineering aspect, but the Blacksod 
Bay scheme is at some disadvantage in comparison 
with Galway, by reason of the fact that the project 
involves the construction of a considerable mileage 
of railway to connect the port with the main line 
railway system of Ireland. The question of providing 
a first-class port on the west coast is also bound up 
with the establishment of a train ferry across the 
Irish Channel, and indeed a site for the train ferry 
terminus at Dublin has already been provisionally 
selected. A good deal of interest will be taken in the 
result of the appeal to the Government which is 
now to be made. 


Electricity Bill Amendments. 


Ir is not unlikely that the action, taken by 
those in charge of the Electricity Supply Bill, of con- 
sulting the industry as to the character of the amend- 
ments which should be introduced, will have the 
effect of giving the Bill a somewhat easier passage 
through Parliament than was the case with the Ways 
and Communications Bill. The consultations which 
took place last month in anticipation of the Com- 
mittee stage enabled amendments to be put forward 
which the Government was able to accept. One of 
the principal points at issue was as to the wisdom of 
making the appointment of district boards compul- 
sory, and in deciding to adopt that procedure only as 
a last resource the Government has met the wishes, 
not only of the supply industry, but of consumers. 


The clause which has been introduced in place of | 
that originally inserted in the Bill appears to safe- | 


guard the interests of the National scheme and of 


well-managed municipal and company-owned elec- 
tricity undertakings which would have had to be 
serapped in a great many instances if the appoint- 
ment of district boards in all the new areas had been 
insisted upon. The memorandum which has been 
issued during the past month by the Council of the 
Institution of Electrical Engineers indicates the 
general views of the industry as a whole in connection 
with the Bill now before Parliament. It is stated that 
the proposal to appoint Electricity Commissioners is 
generally welcomed, and it is suggested that they 
should give whole-time service and should themselves 
appoint an advisory expert council. The case for the 
change made in the Bill in connection with district 
boards is briefly stated, but it is pointed out that 
there is general opposition to the proposed terms for 
the purchase of generating stations and main trans- 
mission systems as constituting a breach of faith with 
investors in electricity supply undertakings. 


Labour Tyranny. 


THE body which aims at amalgamating all 
the trade unions in France, the Confédération 
Générale du Travail, has had a highly chequered 
history, in which conflicts with the Government, 
intervention of troops, and a beseiging by the police 
of its headquarters in Paris, form interesting chapters. 
The Confédération started as a revolutionary body, 
and it has remained so in a more or less acute state 
ever since. It never represented more than the more 
restless section of the working community until quite 
recently, when, owing to the high cost of living, the 
various workers’ corporations found it necessary to 
have some organised body to back up their demands 
for shorter hours and higher wages. The C.G.T. 
was therefore raised to the dignity of receiving allegi- 
ance from syndicates representing nearly all the trades 
and professions. The first attempts at enforcing the 
claims of workers were successful, but when the 
Confédération tried to grapple with the engineering 
trades it met with defeat, for the reason that the 
claims were impossible of acceptance. There was 
also observable the cloven hoof of political intrigue 
which gave pause to many serious-minded workmen. 
The C.G.T. thereupon prepared another great move 
in favour of a general strike throughout the country 
on July 21st, when the whole country was to have 
been left, for twenty-four hours, in a state of suspended 
animation. This was to be done as a protest against 
the high cost of living and against certain political 
action which had nothing whatever to do with the 
welfare of the working classes. More especially was 
it to be a tangible proof of the union’s power to dictate 
whatever terms it pleased to employers and to the 
Government. Unfortunately for the Confédération, 
it discovered that there is quite a large minority of 
workers who ean reason sensibly, and as some of the 








unions refused to follow the lead, and the proposed 
strike was obviously extremely unpopular, the C.G.T. 
was obliged at the last moment to abandon the 
attempt. After these failures, it may be hoped that 
the country will be left for a time at peace. 


Revival of Coastwise Shipping. 


Tar decision announced during July that 
it has been decided to give Government aid to the 
revival of coastwise shipping services, will put an 
end to a situation which has aroused a good deal of 
discussion as well as resentment in shipping and other 
circles. Apart from the shortage of the necessary 
tonnage to resume these services which was the case 
until a recent date, the great disparity between rail- 
way rates and coastwise freights resulted in a natural 
preference on the part of traders for sending port-to- 
port traffic by railway routes. It is the need of 
obtaining some relief from the existing congestion at 
the great ports which has determined the Government 
to take steps to divert traffic from railways to coast- 
wise steamers, and although some difference of 
opinion has arisen on the decision to charge against 
the railways the disparity between the coastwise 
freight and railway rates, it is clear that a Govern- 
ment subsidy had to be provided, and that the ques- 
tion to what account it should be debited is rather of 
academic than practical interest. The point of 
importance is that the transport system is being 
reinforced by shipping services which were formerly 
responsible for the carriage of large quantities of 
goods, and that this revival of an essential branch of 
shipping will be associated with relief to the railways 
and also serve to expedite the clearance of accumulated 


cargoes at the ports of Liverpool, London. Bristol ; 


and elsewhere. The manufacturing community who 
have experienced interminable delays in obtaining 
deliveries of important materials, as well as in the 


eonsumers, without doing any injustice to the many | forwarding of consignments overseas, should also be 


| : Por . 
gainers by the decision which has now been reached. 


The North-Eastern Railway Strike. 


ALL enginemen are, on appointment and 
promotion, and thereafter at regular intervals, tested 
as to their eyesight. This, on the North-Eastern 
Railway, has been done in accordance with conditions 
agreed to by the railway company’s conciliation board, 
which, as in this matter the North-Eastern is a law 
to itself, may differ from the practice on other lines. 
The subject has evidently been one of those discussed 
between the Railway Executive Committee, acting 
on behalf of the Government, and the men’s unions 
arising out of the demand for an eight-hours day and 
other new conditions of service, as—see our Railway 
Matters column of July 1lth—an agreement has 


| been arrived at as to the remuneration to be paid 
| to enginemen who have to be reduced in position 


owing to their eyesight failing. Apparently, too, 
it was further agreed to that there should be a national 
eyesight test, and whilst the subject has been under 
discussion no examinations have been taking place 
on the North-Eastern. In view of this agreement the 
railway company would appear to have resumed its 
tests, and on July 11th some men at Carlisle were to 
have been examined. On their declining to undergo 
the usual test they were suspended, and on the 14th 
a strike occurred which spread over the greater part 
of the North-Eastern system, and was not settled 
until the 19th, when the President of the Board of 
Trade undertook, unless something unforeseen oc- 
curred, to establish within one month a national 
eyesight test, and the men due for examination were 
to have their test postponed. In consequence of a 
letter in the Press, suggesting that railwaymen should 
have similar examination to the men in the mercantile 
marine, Sir A. Kaye Butterworth, the general manager 
of the North-Eastern Railway, wrote and said that the 
test which had given rise to the trouble was one 
instituted at the request of the men, who had held 
that an out-of-doors examination was fairer and more 
reliable, in the case of men whose duties lie out of 
doors, than one made in a room. We would add 
that this out-of-doors examination is made with fixed 
signals on a disused line which used to connect the 
Boroughbridge branch with the Gilling branch at 
Pilmoor. 


French Town Improvements. 


Except for the laying out of public places, 
municipal engineering has always been much neglected 
in France, and it was only about two decades ago 
that Paris could claim to possess a complete sewage 
and drainage system. Nearly all the other towns are 
very backward in this respect. The Americans, who 
have had much to do with that part of France lying 





to the south of the capital, have had a good deal to 
say about the general sanitary arrangements, and 
these friendly criticisms have evidently taken effect, 
for the French Government has inaugurated a new 
policy of town improvements, of which great things 
are expected. Special attention is being paid to 
Paris, which is to be considerably extended by the 
suppression of the fortifications. There will be large 
boulevards and open spaces, and while elegant villas 
will spring up on the outskirts, it is proposed to go in 
largely for the construction of workmen’s houses. 
The programme is to be continued throughout the 
country, for which purpose a Commission, composec. 
of the most distinguished architects, municipal engi- 
neers and others, has recently been appointed. Its 
most pressing task will be, of course, the designing 
of the towns to be reconstructed in the liberated 
areas. The combination of artistic arrangement 
which gives a charm to so many French cities, with 
the practical conveniences offered by the British 
and American methods of construction, should 
certainly result in making the new towns up to date 
and particularly attractive. 


The Ways and Communications Bill. 


Tue Bill for the establishment ‘of a Ministry 
of Ways and Communications was mentioned in our 
Notes for May, when we alluded to the fact that it 
emerged from the Committee stage on May 28th. 
On July Ist it came up for Report, when a very 
important concession was made, whereby docks, 
harbours, piers, &c., not belonging to railway com- 
panies, and also the Manchester Ship Canal, were not 
to pass under the control of the new Ministry. The 
Minister is, however, to be allowed to ask for changes, 
additions, &e., to be made, which shall be done if 
the appeal and subsequent arbitration now provided 
for say that they will not be injurious. An advisory 
council for roads was also added at the Report stage. 
On July 10th the Bill was read a third time, and on 
that occasion Sir Eric Geddes made a speech in which 
he re-stated the cause for the Bill and outlined certain 
objects that were hoped to be achieved. Such a step 
as a long statement on third reading is unusual, but 
in the present instance it was obviously intended as 
a manifesto to the House of Lords, where the Bill was 
read a second time on the 23rd, when Lord Buck- 
master moved an amendment calling upon the Govern- 
ment to state its views as to the nationalisation of 
railways, but the amendment was withdrawn. On 
the 29th, on the motion that the House go into Com- 
mittee on the Bill, Lord Salisbury moved an instruc- 
tion to the Committee that it divide the Bill into two 
parts--one to deal with railways, light railways, 
canals, waterways, and inland navigation; and the 
other with tramways, roads, bridges, docks, harbours, 
&e. The motion was defeated by 110 votes to 59, 
and the House went into Committee and forthwith 
adjourned until last night, when the proceedings in 
Committee were to begin. 


Londoa Traffic. 


TuHE Select Committee appointed, as related 
in our Notes for May, to “ investigate the grave con- 
gestion of the existing means of transport in the 
metropolitan area, together with the persistent 
increase in fares, with a view to recommendations 
being made for immediate improvement, either by 
way of legislation or otherwise,’ met on twenty-two 
occasions after its appointment on May 29th, and 
took the oral evidence of thirty-six witnesses. Its 
report, which is summarised very fully in the present 
issue, was published on July 28th. The recommenda- 
tions are mainly:—The immediate creation of a 
supreme traffic board for Greater London, possessing 
all the powers of existing bodies and conferable by 
statute and with executive power, whose special 
functions shall be to co-ordinate routes and services 
of all systems of transport; to regulate all traffic 
and street repairs, be responsible for the comfort and 
convenience of the public, provide for future develop- 
ments, and promote legislation to desired ends. The 
opinion of the Committee on the subject of fares is 
that while some increase was inevitable, in view of 
post-war conditions, the new fares are, in some cases, 
excessive, in others unjust, and too manipulated to 
be understood by the public. Greater uniformity 
is essential, and anomalies must be eliminated. The 
policies entailing such increases are open to criticism. 
The fares for taxi-cabs should be raised to 1s. for the 
first mile, with 3d. for each subsequent quarter of a 
mile. Increased fares should be allowed for outside 
the central area. 
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The Metamorphosis of the Loco-| 
motive. 


By H. HOLCROFT. 
No. IT.* 
VALVE GEARS. 


VALVE gears for variable expansion began to be | 


generally adopted. on locomotives in 1845. In 
earlier years the first velve motion, after the tappet | 
gear, was the D hook, so called because the excentric 
rod engaged a pin on the valve spindle lever by means 


of a D-shaped slot which allowed the excentric rod | 


to be lifted and the valve thrown out of gear. The 


excentric on either side of the engine was loosely | 


mounted on the axle and could turn half a revolution 
on it before coming into contact with fixed stops. 
Handles were provided so that the valves could be 


operated by hand when out of gear, and the engine | 


moved in either direction—-see Fig. 3-A. When | 
movement forwards or backwards, as required, was 
established and the excentries in contact with the 


| | lever from the footplate no longer called for mm special | since the steam could be used more economically at 
| dexterity on the part of the driver—see Fig. | short cut-offs. The horse- -power developed was then 

The gab motion was again simplified by reversing | mainly determined by the travel of the valve rather 
| one of the gabs and linking the ends of the excentric | than by throttling steam with the regulator as with 
| rods together at a fixed distance apart and merely | the fixed cut-off. The flexibility of working was 
raising or lowering the pair, the former action bringing extended, cylinder capacity and starting effort being 
|the backing excentric into gear, while the reverse | augmented either from an increase in piston diameter 
ber oun threw the engine into fore gear, as shown in | or boiler pressure without detriment to the results 

Fig. 3-C. obtained at running speeds. 

An alternative adopted was to place the gabs on 
| the valve spindle and lower or raise the excentric 
rods, which had projecting pins to engage with the 
| gabs ; this modification is indicated in Fig. 3-D period was to place the frames outside the wheels. 
It is singular that the very obvious plan of joining | the main bearings being outside also. The cylinders 
the extremities of the gabs so as to form a slotted were carried between downward extensions of the 
| link was not tried earlier, but it came eventually. smoke-box tube and front plates, being bolted to each 
Even then it did not appear to be realised that variable by flanges cast on the eylinders. Supplementary 
expansion could be obtained merely by partially frames inside the wheels extended from the lower part 
| raising or lowering the link and giving to the valve | of the s«moke-box tube plate to the fire-box. These 
spindle a motion, compounded from the two excen- supplementary frames carried the motion generally 
trices, in which one could be made to predominate and were provided with bearings for the crank shaft 
over the other to any degree as desired—-see Fig. 3-E. so as to take the thrust and pull of the pistons. The 
| 'The motion was ultimately patented by Robert weight of the boiler and inside frames with motion 
attached was transferred to the outside frame by 


GENERAL ARRANGEMENT. 
The general construction of locomotives at this 





Stephenson, but its application to variable expansion 
































“THe Frawmece’ 


stops the valve rods were re-engaged, the working of 
the valves became automatic. In the “ Rocket ’’ the 
excentrics were moved laterally on the axle to bring 
them in and out of contact with the stops, the opera- 
tion being controlled by a pedal on the footplate® 
Such a device called for some degree of skill in | 


manipulation and was only suitable as long as the | 


cylinders were at the trailing end. The loose excen- 
tric was afterwards replaced by two fixed excentrics, | 
one for each direction, either of which could be con- 
nected to the valve spindle. 

With the cylinders under the smoke-box as initiated 
in Bury’s engines extension rods had to be brought | 
from the footplate to the leading end, and the diffi- 
culties of reversing led to the introduction of the ge. b| 
motion, so called from the forked or gab ends of the | 
excentric rods. In this motion the D hook was 
developed to a deep V-shaped jaw, so that engagement | 
was gradual instead of sudden. 
were provided, linked together and operated from a 


single lever on the footplate, so that when one excen- | 
tric rod was lifted out of gear the other was lowered | 


This arrangement as worked by a single 
* No. I. appeared July 25th. 


into place. 








Two reversing shafts | 





























FIG. 3—-LOCOMOTIVE VALVE GEARS 


appears to have been more or less accidentally re- | means of brackets. The centres of cylinders were only 
vealed ; that is to say, it was a discovery rather than | limited by the distance between wheels, so that it 
| an invention. was possible and not unusual for the slide valves to 
It is claimed that a link motion was used in America | work on horizontal faces between the cylinders, 
some time before its appearance in England. Such | although the common practice was to place them on 
an event is quite likely, as the substitution of a link | top of the cylinders, the valve gear having roc king 
for the open gab ends was always possible if thought | shafts. 
| worth while. That the value of ‘the link for expansive | The outside frames were suitable enough for the 
working was recognised is unlikely or the device | single-wheel engines, which performed the bulk of 
| would not have been dropped at the time as it actually | the work of the line; but in order to adapt the 
| was. arrangement for coupled engines it was necessary to 
| Almost simultaneously with Stephenson’s gear | extend the axles and key cranks on the ends for 
came the stationary link by Gooch, who appears to | coupling rods, making the engine very wide over the 
| have been seeking for a device to give variable expan- | crank pins. As a consequence coupled engines were 
| sion, since his link was suspended from a fixed point | often built with inside frames only, to which the 
| | and the valve rod was raised or lowered to vary the | cylinders were bolted. The boiler was also carried 
| travel, resulting in a constant lead instead of a variable | in an improved way, being bolted to the cylinders at 
as with the shifting link. Gooch’s motion—see | the front and to the frames at the fire-box end. An 
Fig. 4—has every appearance of being an invention | additional support was made by extending the motion 
rather than a discovery arising out of the evolution | plate upwards. The greater facilities for repairs 
of the gab motion. being recognised, the double-frame engines were 
By the introduction of variable expansion gears | improved in a similar way by the supplementary 
the capacity of the engiries was further enlarged with- | inside frames being extended the full length of the 
out any more steam being generated by the boiler, | engine, so as to have the same method of attaching 
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the cylinders and carrying the boiler as in the inside- 
frame engines. The main frames were then rigidly 
fixed to the inner frames by means of distance pieces 
in the form of box brackets. 

Broadly speaking, the principle adopted at first 
was to make the boiler, cylinders and motion as a unit 
and drop it into place on the carriage comprising main 
frames and wheels. As the draw-bar was directly 
connected to a bracket on the back of the fire-box 
the tractive effort at the rim of the wheels was trans- 
mitted to the inner frames by the supplementary 
bearings and thence to the front of the fire-box, and 
through the fire-box to the draw-bar attached at 
the back. The subsequent improvement was to 
combine the cylinders and motion with the main 
frames and make the boiler an independent unit, 
thereby relieving it of the work of pulling the train. 
It was also free to expand and contract by tempera- 


| and inside eylinders. 
| the “‘ Jenny Lind ”’ type of single-wheeler, introduced 
/on the London and Brighton Railway, which had 


Outside cylinders and valve gears had to be adopted, 
but the length of fire-box was more or less unrestricted. 
The distribution of weight on the wheels was not 
good, as too much was concentrated at the trailing 
end for the purpose of adhesion, and the steam and 
exhaust pipes were of considerable length. 

After several such experiments locomotive design 
settled down about 1850 to three principal types, 
the 2-2-2, 2-4-0, and 0-6-0, all with outside frames 
One important exception was 


inside bearings only to the driving wheels. Outside 
bearings were retained for the leading and trailing 
end, as they added to the stability against rolling. 
Such engines were very successful, and Mr. Patrick 
Stirling continued to build them on the Great Northern 
Railway until comparatively recent times. 

















“THe EnGinger” 


FIG. 4—THE GOOCH VALVE 


ture changes, so that its life was prolonged when the | 
stresses set up by rigidly fixing the boiler were | 
eliminated. The two methods of construction are | 
contrasted in Fig. 5. 

The early broad gauge passenger engines cf the 
4-2-2 type built at Swindon were an immense advance 
upon anything then existing. The cylinders were 
18in. by 24in., driving wheels 8ft., heating surface 
over 1700 square feet, grate area 22 square feet, and 
boiler pressure 120 ]b. per square inch. The Gooch 
valve gear allowing of variable expansion was also 
fitted, and the dimensions of these engines have not 
been equalled until comparatively recent times. They 
were capable. when called upon, of hauling trains of 
over 100 tons net weight at anfaverage speed of | 
60 miles per hour between London and Bristol. 





“Tre Encinecr” * 


FIG. 5—COMPARISON OF METHODS 


The narrow-gauge lines endeavoured to come up | 
to this level, but difficulties of design due to the | 
restricted width arose. Since large-diameter driving | 
wheels were required, it was thought that the boiler | 
could not be placed above the axle without unduly | 
raising the centre of gravity. A higher centre was | 
possible on the broad-gauge engines, as the greater | 
distance between wheels made a wider base, giving | 
sufficient stability, as already demonstrated in Fig. 2. | 
The Cornwall was constructed at Crewe with 8ft. 6in. | 
wheels, outside cylinders and the boiler barrel slung | 
under the axle. This engine appears to have been | 
capable of attaining high speeds with very light loads, | 
but the type was not perpetuated for obvious reasons. | 
Another method of keeping a low centre of gravity | 
was used in Crimpton’s locomotives, in which the | 
driving wheels were placed at the trailing end, so | 
that the driving axle came behind the fire-box. | 
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McConnell’s engines of the 2-2-2 type, built at 
Wolverton for the Southern Division of the London 
and North-Western Railway, had inside bearings to 
all wheels, and towards 1860 inside frames were 
gradually gaining in favour. Ramsbottom’s 7ft. 6in. 
single-wheelers, built at Crewe for the London and 
North-Western Railway, had outside cylinders and 
inside frames, while the 2-4-0 type which followed 
also had inside frames, but inside cylinders as well. 
On many other railways the 2-4-0 type retained the 
outside bearing for the leading wheels for stability, 
but the coupled wheels had inside bearings only. The 
goods engines of the 0-6-0 type, with inside frames, 
also gained in’ favour. om 

Coal_displaced coke as a fuel at this stage, after 
many attempts_to substitute it. The introduction 
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OF BUILDING LOCOMOTIVE FRAMES 


of the firebrick arch and deflector plate solved the 
problem in a simple and effective manner. 


OUTSIDE AND INSIDE CYLINDERS. 


About the period 1860-1875 outside cylinders 
were much favoured for passenger engines on a few 
lines, notably the London and South-Western Rail- 
way, Great Eastern Railway, and Caledonian Railway. 
This departure from the general practice on British 
railways did not last very long, for inside cylinders 
were reverted to as producing the better all-round 
arrangement. The explanation of the use of outside 
cylinders is probably to be found in the weakness of 
the crank axle, formerly made of wrought iron, in 
which fractures were not uncommon, particularly 
with large-diameter wheels where, blows against the 
flanges of which produced greater stresses in the axle 
than with smaller wheels, because of the bigger bend- 





ing moment from the longer leverage. The substitu. 
tion of Bessemer steel for wrought iron gave increased 
strength and a longer life, so that one of the principal 
objections to the inside cylinders was removed. Ag 
soon as this fact was established confidence was 
regained. With outside cylinders, particularly in the 
light six-wheeled engines with short wheel base, 
the running was not nearly as steady as with corre- 
sponding inside cylinder engines ; hence their ultimate 
disappearance once greater dependence could be 
placed upon the crank axle. The re-introduction of 
outside cylinders in modern types is due to other 
considerations than those prevailing in former times. 

The adoption of Bessemer steel rails in place of the 
iron rails formerly used allowed of greater wheel 
loads, and the year 1870 produced the 8ft. single. 
wheelers on the Great Northern Railway, amongst 
the most successful engines ever built, their most 
striking feature being their great simplicity of 
design throughout. What is so remarkable is the 
fact that Mr. Patrick Stirling continued to build the 
“Jenny Lind” type of single-wheeler side by side 
with the outside cylinder engines, producing them in 
batches more or less alternately for about twenty-five 
years. These two classes of engines latterly had the 
same boilers and adhesive weight, the cylinders being 
18in. by 28in. with the 8ft. wheel, as against 184in. by 
26in. with the 7ft. 6in. wheel in the inside evlinder 
engines which shared the work of hauling the express 
trains, the inside engines proving to be, if anything, 
the faster in speed and cheaper in upkeep. The 8ft. 
singles, however, presented a very handsome appear- 
ance with their simple and symmetrical outline, and, 
since they appealed to the imagination of the travel- 
ling public as the embodiment of speed and efficiency, 
there is little doubt that they were a great advertise- 
ment for the railway company concerned. The inside 
cylinder engines had the leading wheels directly 
under the smoke-box, and not just behind it, as in 
most non-bogie types, and the rigid wheel base was 
consequently abnormally long for a six-wheeled engine. 
The fact that they ran well demonstrated that the 
curves to be negotiated did not necessitate a bogie in 
the 8ft. engines, but it was adopted to allow of hori- 
zontal outside cylinders. Mr. Stirling otherwise 
consistently favoured inside cylinders, and the out- 
side position was decided upon in order to allow of 
the greatest diameter of wheel that the boiler centre 
would permit without unduly raising the centre of 
gravity. The stroke was lengthened to keep up the 
piston speed. As the 7ft, 6in. engines were, if any- 
thing, the faster, maximum speed was not altogether 
the object, and it must be concluded that the larger 
diameter wheel gave greater adhesion for the same 
weight than the smaller wheel, so that heavier trains 
could be started. The centre pin of the bogie was 
arranged more towards the trailing pair of bogie wheels, 
which received rather more weight, but had less side 
traverse than the leading pair. The weight of the 
engine was applied more gradually to the track by 
this weight distribution, which seemed to improve 
the grip of the driving wheel on the rail. These 
single-wheelers established a reputation for the Great 
Northern Railway as an express line, for they were 
able to compete with the Great Western Railway 
broad-gauge engines for high-speed runs. 

Towards 1880 the 4-4-0 type appeared on British 
railways, and ended the supremacy of the 2-2-2 type 
as an express engine. It was an enlargement of the 
2-4-0 type, and had increased boiler capacity, but, 
although not having the same freedom of running at 
high speeds as the single-wheeler, nevertheless 
possessed much greater reliability, was more capable 
of dealing with the increasing train loads, and was 
altogether a more useful engine suitable for a variety 
of work, and not confined to express trains. The 
drawback to the single-wheeler was the difficulty of 
starting with a heavy load on a greasy rail, slow 
acceleration, and slipping at low or moderate speeds. 
A heavily sanded rail gave a grip to the wheels once 
they rolled on it, but the difficulty was to get the 
sand under for a start. The disadvantage of heavily 
sanding the rails, except for a short distance, was that 
the rolling resistance of the train increased, and 
thereby neutralised the gain in hauling power. 








British Railway Workshops in 
War Time. 


ao, 3¥.* 


HORWICH AND NEWTON HEATH WORKS, LANCA- 
SHIRE AND YORKSHIRE RAILWAY. 


TE Lancashire and Yorkshire Railway Company 
was engaged in war work at both its locomotive shops 
at Horwich and the carriage and wagon shops at 
Newton Heath. It made 723 G.S. wagons—80 for 
the transport section and 643 for the artillery section— 
and they were turned out at a rate of 30 per week. 
In Fig. 23 we reproduce a photograph of such a wagon, 
which at first sight appears a simple proposition, but 
a little analysis will reveal that the intitial stages of 
manufacture presented many difficulties, as every 
item is standardised. The carriages, perch poles, 
brake beams, body, seat, draught pole, wheels, axles, 





* No. IIL. appeared June 27th, 
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&e., arezall interchangeable with similar component | illustration of one was given on page 576 of our | axles, chassis frames, brake compensating shafts, 
parts of any other vehicle of this class. The wheels | issue of June 13th, when describing the work done on | pedal shafts, and gate changes for the W.O. Subsidy 
are of the ** artillery ’ type with a hub of steel, lined | the North-Eastern Railway. Model, Class A, Type 5000, R.F.C. heavy tender type 
machine. These units were then sent to the motor 
company’s works and assembled with the engine and 
other parts to make the complete chassis, which was 
afterwards dispatched to the railway company’s 
works at Newton Heath to be completed with bodies, 
canopies, and cabs, before being finally delivered. 
The frame of the chassis has a length of 20ft. 5in., 
a width of 3ft. 2in., and a weight of 7ewt. 9lb. The 
completed lorry has, as above, a length over all of 
20ft. 5in., a length of body of 12ft. 6in., a width of 
6ft. 10in., a total height of I1ft., a wheel-base of 
13ft. 10}in., four cylinders of 48in. diameter, and 6in. 
stroke, and from 36 to 40 horse-power. The railway 
company made 5318 chassis frames. The maximum 
delivered was one hundred a week and the average 
thirty-eight per week. The maximum number of 
completed lorries dispatched in one day was the 
eleven sent off on October 5th, 1916. Fig. 24 shows, 
in the foreground, the chassis and, on the extreme 
left, the motor bodies under construction at Newton 
Heath. In addition to the 5318 chassis frames, the 
railway company made 2228 front axles, 6108 brak« 
compensating shafts, 5020* pedal shafts, 1343 gate 
changes, and 1504 bodies, with canopies, hoods, and 
cushions. 
The Lancashire and Yorkshire Railway Company 
} also supplied eight ambulance trains, two for use in 
But probably the finest work done in this direction | Great Britain, three for the British troops in France, 
| and three for the United States Army in France. 




















FIG. 23—GENERAL SERVICE WAGON 





with a phosphor-bronze bush, bolted together by 
twelve bolts. Alinch pin, with a leather tag attached, | by the Lancashire and Yorkshire Company was in 
is fitted through the end of the journal to prevent the 
wheels coming off and a drag washer is placed between 
the linch pin and the hub of each wheel. The spokes 
of the wheel are of English oak and the felloes of 
English ash. 
# Picketing posts and pegs, of which the Lancashire 
and Yorkshire Railway made large numbers, are not 
of the plain construction the layman would imagine. 
Of the posts some 1500 were made in the company’s 
workshops. They were specified to be of English 
ash, but best selected American ash was accepted and 
used. The post is, 2ft. 6in. long, octagonal in shape 
and rough from the saw ; the bottom is tapered and 
fitted with a steel shoe secured by steel rivets. The 
top is reduced to circular form and tapered for a steel | 
band or ferrule, which is driven tightly on and secured 
by iron serews. Through a suitably countersunk 
hole near the top of the post is passed a loop of tarred 
Manilla hemp rope, 42in. long, 2in. circumference, 
made of three strands, each of eighteen threads, and 
neatly spliced. Of the pegs 25,500 were supplied 
by the Lancashire and Yorkshire. They are usually 
specified as to be of English ash, but English oak 
and American ash was accepted. They are ITin. 
long and lin. thick, octagonal in shape and passed 
through a moulding machine. The heads are made | 
cylindrical for a depth of 1%in. and fitted with an iron 
ferrule 1 gin. external diameter, jin. in depth, and }in. 
thick, firmly riveted through the peg, with the ends 
of the rivets flattened into countersunk holes. The 
bottom of the peg is tapered for 5in. from the point FIG. 25—INSULATED MEAT VAN FOR USE OVERSEAS 
and fitted with a steel shoe, which is riveted to the 
peg. The loops are of tarred Manila hemp rope, 
35in. long, 14in. circumference, and made of three | connection with the supply of motor lorries. The | Those employed in Great Britain are similar to those 
strands, each of the strands having eleven threads. | beginning of this business came about towards the end | described in THE ENGINEER of January 24th last, and 
| those for the American army are nearly identical with 
| those we illustrated and-described in our issue of 
| September 27th last year. 
| For the conveyance of meat for the troops the War- 
| office required some insulated vans, and an order for 
150 of such vehicles—see Fig. 25—was given to the 
Lancashire and Yorkshire Company. The dimen- 
sions were as follows :- 
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Lengthover body .. .. .. «. «. 20M. 

ceeeen Gyee bulere:... 0... «css. ce. Soba em 
Width over body ect cal fies, + a-e! S fa's, Oe 
Height, railleveltotopofroof.. .. .. 12ft. 

Height, rail level to top at side ‘a. ae ee 
Buffer height e Sas as es . 3Oft. Sin. 
Wheel-base ae Gal tes 9 Ge. vies cy ne 
Cubic capacity .. .. .. .. .. «- 106 cubic feet 
ee a ree Fk 


Tare weight 8 tons 4 ewt. 

The sides, ends, doors, floor, and roof were double 
eased and insulated with cork }in. thick ; the door 
joints had india-rubber strips inset. It was not con- 
sidered necessary to provide ice tanks. The floor and 
sides were lined up to a height of 5ft. with galvanised 
sheets No. 22 S.W.G., and the remaining portions of 
the sides and the roof were varnished. 

The buffing and draw gear fitted were the standard 
arrangements for British railways for wagons run on 
passenger trains, except that the buffer heads were 
132in. diameter, so as to make the wagons suitable 
for coupling to the standard French draw and buffer 
gear. Safety chains were fitted on all vehicles. As 
the wagons were to run in military trains only there 
was no continuous brake nor through brake pipe ; 
only the standard hand lever brake as on Lancashire 
and Yorkshire wagons. To meet the slightly wider 
gauge of the French railways the tires had to be at least 
125 mm.—4.9in.—wide. Another requirement was 
that no bolt heads or screw nuts should project out- 
side the wheels and that no part other than the wheels 
should be within 10in. of rail level. Oil axle-boxes 
and cotton waste were used for lubrication purposes. 

The company also made forty “ Rectank ’’ wagons 
They will be described in ‘a 








FIG. 24—MOTOR LORRY CHASSIS FRAMES UNDER CONSTRUCTION 


Of the 400 water tank carts made by the English | of 1914, when the Government asked the railway com- 
railway companies in the early days of the war the | pany to assist Leyland Motors, Limited, and a scheme for conveying tanks. 
Lancashire and Yorkshire made thirty-five. An | was evolved whereby the railway made the front | subsequent article, 
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Report on London Transport. 
No. I. 


THE Select Committee on Transport (Metropolitan 
Area) was appointed on May 29th to “ investigate 
the congestion in the existing means of transport in 
the metropolitan area, together with the question of 
fares,” and consisted of the following members : 
Lieut.-Col. Archer Shee, Mr. George Balfour, Mr. 
Bowerman, Mr. Clement Edwards, Mr. Foreman, 
Mr. Gilbert, Sir Park Goff, Sir Frederick Hall, Mr. 
Higham, Mr. John Jones, Mr. Kennedy Jones—who 
was made chairman—NMr. Lane Mitchell, Major Nall, 
Mr. Newbould, and Lieut.-Col. Assheton Pownall. 
Its report—-White Paper No. 147—was issued on 
Monday last, and from it we make the following 
extracts :— 

THE OUTSTANDING Fact. 

Before setting out its conclusions, the Committee 
desires at the outset to put on record the one out- 
standing fact which, by the open admission or tacit 
agreement of every witness who has come before it, 
discloses the full and adequate reason for the 
demoralisation of traffic’ in Greater London. It is 
the absence of a supreme traffic authority for Greater 
London, possessing executive powers to control, 
co-ordinate and initiate, and to safeguard and further 
public interests. 

Owing to the absence of such an authority, there is 
not a single important recommendation made in‘the 
past for the improvement ‘of London traffic, for the 
avoidance of congestion, or for the benefit of the 
public—and innumerable Commissions and com- 
mittees have devoted much time and thought to this 
subject—which has had the slightest chance of being 
carried into effect. 
_ The Committee is well aware that the suggestions 
it now puts forward will not share any better fate 
unless centralised control is at once brought into 
existence. The immediate creation by Parliament of 
# London traffic authority can alone remedy the 
present intolerable conditions. 


SoLeE CONDITION OF REFORM. 


_ In its opinion an immediate solution of the problem 
is Imperative, since it has reached the dimensions of 
a public scandal. The members of the Committee 
have formed clearly defined views upon remedial 
measures, but as matters stand not one need be carried 
out. They may counsel complete co-ordination of 
traffic, avoidance of senseless and costly competition, 
regulation of routes, revision of the existing system of 
fixing fares, but they are powerless to effect a single 
reform failing a supreme authority with statutory 
power to enforce their recommendations. They may 
state that various vehicles now being used on the 
tube railways and tramway routes and by the omni- 
bus companies are capable of great improvement ; 
they may advise that improved types should be 
introduced at the earliest moment, but not one of the 
several transport organisations need pay any heed 
to these recommendations, if there is no supreme 
authority capable of insisting on effect being given 
tothem. No Government department to-day possesses 
powers of direction and control which are in the least 
degree effective, or intended to be effective, in the 
regulation of London traffic. 

After reciting the insularity of the various Govern- 
ment departments and referring to the lack of co- 
ordination between them, the report observes that the 
London County Council possesses the right to operate 
tramways, but cannot develop its system without 
express parliamentary sanction, and the Council 
finds that, while there is no traffic authority to 
co-ordinate or direct and few authorities willing to 
put forth individual energy in the provision of public 
transport, there are many always ready to take up a 
position which might be helpful, but which is usually 
the reverse: First, the City, with its right of veto; 
then the London and Greater London boroughs, which 
have the same rights conferred on them; while the 
outer urban bodies have also to be considered. They 
do not originate, but they can veto or exact specific 
conditions from those who provide transport. In- 
variably their action is essentially local, and pays 
no regard to the requirements of Greater London as 
a whole. 

THE INEVITABLE RESULT. 


The Committee therefore puts in the forefront of 
its report as the paramount recommendation which 
governs the entire utility of its work the immediate 
creation of a supreme Greater London traffic authority. 
It recommends its establishment, not as a step which 
may be taken when opportunity offers, but as a vital 
measure of the most immediate necessity. 

Every witness has admitted that the outlook for 
the travel facilities of the people of London as regards 
congestion and fares is very disquieting, both in the 
immediate future and in the years to come. Suffi- 
cient evidence has also shown that if the community 
intends to establish an efficient control of transport 
arrangements so vitally affecting its daily life 
it has no time to spare. Prompt action can alone 
avert much public inconvenience and suffering. 

There are, moreover, vast essential improvements 
which only an efficient and enterprising traffic 





authority can carry out over a period of years. Had 
the recommendations of the Royal Commission of 
1905 been accepted, London would not at this time 
be so helplessly exposed to the shortcomings and 
defects of which there is universal complaint. But 
even now enough can be done if there be no delay to 
guarantee the community against immediate ills, 
which must otherwise continue to increase. 


DEFINITION OF SUPREME TRAFFIC AUTHORITY. 

The public will expect a clear definition of this 
authority. The time has passed when such an 
authority can be merely consultative or advisory, 
as was recommended by the Royal Commission of 
1905. Few of the local bodies agree in respect of 
positive recommendations. The County Council 
suggests that it should be elective and take over the 
Traffic Department of the Council, and also deal 
“with other things’’—an instance of the mental 
confusion which is characteristic of so many points 
of view in this controversy. The underground group 
of companies, otherwise known as the ‘“‘ Combine,” 
recommends as practically inevitable “a central 
control’ to deal with all transport, including main 
line railways, but objects to this ‘‘ central control ”’ 
being invested with powers to fix fares or to give orders 
in detail unless it assumes financial responsibility. 
The outer County Councils favour a board of control, 
but with dominant municipal influence based on some 
form of popular representation. The Board of Trade 
is not hostile to a unifying governing authority of some 
kind, but, with the railway companies, it appears to 
have lost active interest in the question since the pro- 
jected establishment of the Ministry of Ways and 
Communications, because, as stated in a footnote, 
the Ministry of Ways and Communications will have 
jurisdiction over tramways belonging to companies 
of private persons, but no jurisdiction over tramways 
belonging to local authorities. As regards omnibuses, 
where omnibus routes have been authorised by special 
Act of Parliament, in the hands of local authorities, 
the Ministry will have no jurisdiction ; but so far as a 
local authority or a company applies to the Ministry 
for sanction to run omnibuses over a new route not 
authorised by Statute, but under the provisions of 
Section 20 of the Local Government Emergency 
Provisions Act, 1916, the Ministry will have jurisdic- 
tion under Clause 3, Sub-section 4, of the Ministry of 
Ways and Communications Bill. The position is 
therefore exceedingly mixed. The police view is 
that the creation of the new suggested authority would 
help them. 

There can be no question as to the public point of 
view. London is faced not merely with the certainty 
of the present traffic arrangements becoming worse 
and worse, but with future schemes on the part of 
private interests which may one day form an extreme 
menace to its comfort, convenience, and prosperity, 


CoMPposITION OF TRAFFIC AUTHORITY. 

It is considered that, owing to the multiplicity of 
public and other bodies involved, which might claim 
representation on an elected board, the principle of 
direct representation is inapplicable. The Committee 
therefore recommends the establishment of a Greater 
London traffic authority on the following lines : 

1. Small in numbers for efficiency’s sake: Five 
members as a maximum, to be appointed by the 
Government from nominations submitted by :—The 
Home-office, one ; Ministry of Ways and Communica- 
tions, one; London County Council, one; _ local 
authorities outside the Administrative County of 
London, one; with an independent chairman to be 
appointed by the Government. 

2. The chairman should regularly report the pro- 
ceedings of the authority to the Secretary of State 
for Home Affairs, who shall answer for and be re- 
sponsible for keeping the House of Commons informed 
as to the work of the traffic authority. 

3. The authority, so far as Greater London is con- 
cerned, should have transferred to it the powers at 
present exercised by any Ministry or department in 
so far as these powers are necessary to efficient 
administration by the authority. 

4. The authority should exercise its powers over 
the Metropolitan. Police area. 

5. The authority should in particular deal with the 
following :— 

i. Prepare and keep up to date a general plan 
to which all. London transit facilities should con- 
form, and bring before the authorities concerned 
the necessary steps to be taken to secure im- 
provements. 

ii. Report to Parliament on the compliance 
with such plan of every new scheme promoted. 

iii. Direct the co-ordination of the routes and 
services of existing means of transport, ¢.g., 
tubes, suburban railway services, tramways, 
and omnibuses. 

iv. Administer the Hackney Carriage Acts. 

v. Approve all designs for any vehicles used 
for the transport of passengers, and any altera- 
tions thereto, and enforce regulations for the 
public comfort and convenience. 

vi. Initiate legislation for traffic 
ment. 

vii. Make by-laws for the regulation of all 
traffic. 

viii. Initiate and enforce remedial action in 
respect of all obstructions to street locomotion. 


improve- 





Examples :—(a) Breaking up of streets ; (6) selec- 
tion of routes for all vehicles ; (c) control of speed 
of differing vehicles ; (d) all other obstructions 
to street traffic; (e) the provision of subways 
at congested points if deemed necessary. To 
sanction :—(a) Stopping places for tramcars, omni- 
buses, cab ranks, &c.; (6) omnibus and tramway 
queues; (c) entrances, exists, and platform 
accommodation on tube railways ; (d) all other 
abuses arising out of street traffic. 


Evits OF CONGESTION. 

Congestion has existed for some time in London 
traffic, but the war intensified it as regards passenger 
transport, though it increased almost imperceptibly, 
and was regarded with a measure of toleration, which is 
a great tribute to the patriotism of, Londoners, and 
also is evidence of their patience and long suffering. 
With the declaration of the Armistice and the prospect 
of a return to normal conditions, people were naturall\ 
disposed to inquire whether the scandal of over- 
crowding was unavoidable or should be perpetuated 
for a single day longer than necessary. 

It is no exaggeration, having regard to the evidence, 
to describe the existing congestion as a scandal. 
Twice a day for a period of about two hours passengers 
are forced to subject themselves not merely to physical 
discomfort, but too often to actual physical suffering, 
in their endeavours in the morning to reach their 
places of business, and in the evening to return to 
their homes. The police were obliged to make many 
concessions ; to permit overcrowding ; to waive thé 
strict control they had hitherto exercised in licensing 
vehicles ; to interpret traffic regulations in face of 
existing conditions with the maximum of official good- 
will. No doubt their attitude, even if delayed, was 
helpful, but it had the consequence that private pur- 
veyors of passenger transport, which is almost a 
monopoly, decided that if the police felt compelled 
to depart from their customary policy they themselves 
would be safe in developing these concessions upon 
unrestricted lines. They accordingly did so. To 
a certain extent they may have been compelled to do 
so, but from the publie standpoint the results were 
disastrous. Trains were crowded not merely to 
excess, but almost to danger point. The crush in 
the ‘‘ peak hours” not only overloaded public con- 
veyances, but subjected travellers, particularly the 
old, the feeble, and women, to an amount of suffering. 
These transport agencies were aware of the evils, but 
the evils meant better receipts. They also meant 
dangerous crushes in stations, lifts, and trains. 


6 


CAUSES OF CONGESTION. 

The unanimity with respect to many of these 
causes is remarkable. Every witness has been ready 
to attribute the congestion in some way or other to 
the war. Two chief causes were alleged, one being 
the withdrawal of rolling stock for the purposes of 
the Government, and the impossibility of replacing it, 
and the other the vast increase in the travelling 
requirements of the public, due in the main to the 
calls made on all sections of the community for every 
form of war service. 

Moreover, as the population increases, the amount 
of travelling per person increases in a greater pro- 
portion ; secondly, as the wealth of any community 
increases so does the extent to which the members of 
the community travel increase also, and in a very 
much greater proportion; while, thirdly, as the 
standard of life increases, so also in a much greater 
proportion do members of the community travel. 

Towards the end of the war new causes began to 
present themselves which may play an increasingly 
prominent part in rendering the congestion worse. 
The legalisation of the eight hours’ day, which may 
bé carried into effect before the winter, and which 
has already been introduced into many trades by 
agreement, will have the effect of making the hours 
of labour of those engaged in purely industrial pursuits 
coincide with the hours of those employed in other 
grades of commercial life. 

The congestion, which is at its worst in the morning 
between seven and nine-thirty and in the evening 
between five and seven, will thereby .be rendered 
more serious unless proper precautions to provide 
remedies are taken well in advance. 

The solution of the housing problem largely depends 
upon the provision of adequate traffic facilities. In an 
interesting memorandum submitted to the Com- 
mittee by the Garden Cities and Town Planning 
Association it is suggested that if the houses to be 
constructed in the metropolitan area within the next 
five years are built as dormitories for the workers in 
Central London, the congestion will be only intensified, 
and the remedy is put forward of planning residential 
suburbs as compact industrial towns and the estab- 
lishment of new industrial towns in the form of 
garden cities with populations of from 30,000 to 
50,000 throughout the Home Counties. The recom- 
mendation is valuable, but it presupposes the joint 
establishment both of industries and of residences, 
since the latter without the former will not respond 
to the actual public requirements. 

Ordinary economic forces must inevitably tend to 
compel people to reside further and further away from 
tae centre of London. An eight hours’ day will give 
them longer time for leisure and will stimulate the 
growth of the allotment and garden movements 
Higher rates in the centre of London will operate to 
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the same end. Even summer time is not without its 


influence. Any rise in the standard of living must 
in respect of the demand for modern houses have a 
centrifugal effect. Such a minor cause as the diminu- 
tion of night work in various industries cannot be 
overlooked. And, finally, the re-establishment of 
family life interrupted by the war will mean migration 
from rooms provisionally occupied in the inner suburbs 
to houses on self-contained lines in the outer area. -. 


ExIsTING MEANS OF TRANSPORT. 
After giving particulars as to these, it is observed 


that the local passenger traffic for London in 1918 is | 


estimated as follows :—Local railways, exclusive of 





routes. 


slow and fast traffic. 
4. Systematisation of road repair, much of which, 


conditions. 





| light cables, telegraph and telephone wires, &c. 


| as well as for trams. 
} 


streets, as in the City, by the selection of separate | 
3. Better control of all cross traffic and of both | 


is 
| wheels and cast steel side frames. 
especially in the main streets, should be carried out | in that it has a steel underframe and a skeleton steel frame 
at night, or at such times as would best meet traffic for the sides and ends. This frame also covers and pro- 
| tects all edges of the concrete. 
5. Regulations for the breaking-up of the streets | 
for the laying of gas and water mains, sewers, electric | 


*2. Restriction of up and down traffic in narrow | piled above the sides. Its weight is 53,600 lb., but that 
comparatively heavy weight is due in part to the un- 
expected density of concrete as applied by the cement 
gun, and: it is estimated that similar cars could be built 
having a weight of only 46,000 lb. to 48,000 lb. The car 


mounted on a@ pair of four-wheeled bogies with 33in. 
It differs from the ship 


The underframe consists essentially of a centre sill or 
backbone composed of a pair of 15in. rolled steel channels 
placed with flanges outward and having a top cover plate 


6. Arrangement for stopping places for omnibuses, | *° 4% to Sonus ‘an taverted trough. “The coupler stem, yro- 


vided with draught springs and attachments, is fitted 
between the channels. On either side of this sill and 








suburban traffic on main lines, 699,000,000; tram-! 7. Formation”of queues at all heavy traffic points. extending to support the sides of the body are trensoms 
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outer-urban and  ‘‘ Combine,” 
992,000,000 ; omnibuses, including Tilling’s and 
National Steam Omnibus Co., 682,000,000; total, 
?2.373,000,000 ; or an increase of over 1,000,000,000 
in ten years from 1,363,815,165. In 1913—the last 
complete pre-war year, the total was 2,007,348,055. 
Gonerally speaking, the approximate number of 
journeys per head per vear of the civil population in 
(treater London in 1918 was 101.2, local railway lines 
149.5, tramways; and 102.8, omnibuses, 


ways, including 


only 
FUNCTIONS OF TRANSPORT. 

On this point the evidence taken by the Committee 
has been characterised by a regrettable absence on 
the part of all Government departments or local 
authorities or transport agencies of a broad view of 
public requirements, of a realisation that the Greater 
London traftic problem is one indivisible whole, of a 
real conception of the properly co-operating roles of 
varying kinds of transport in the life of the cor- 
munity. 

With the railways there is a disposition primarily 
to regard themselves as catering for long distance 
suburban traffic. The ‘‘ Combine ” omnibuses exten- 
sively compete for this traffic, despite the fact that 
officially they exist to deal with 
travelling.” 

The question of the most useful means of trans- 
port, in dealing with ‘‘ peak-hour ” traffic, shows an 
extraordinary difference of opinion. Witnesses put 
foward diametrically conflicting views, some pre- 
ferring railways and others tramways. ‘The “ Com- 
bine,” while not overlooking the work of the tubes, 
the congestion on which would “ be met by the new 
programme of construction,” thinks it can “* with the 
motor omnibuses certainly cope with the whole 
question of congestion in London without any diffi- 
culty. assuming unlimited construction and employ- 
ment of the new 46-seat capacity vehicle.” 

In the face of so much conflicting evidence on the 
methods of operation. a supreme traffic authority is 
essential to enforce a working scheme between all 
the services, in which the only consideration will be 
the maximum of convenience and comfort to the 
public consistent with the reasonable financial require- 
ments of each operating concern. 

Such an authorised working scheme would eliminate 
competition and ignore the claims of an operating 
organisation to preferential treatment. There is no 
ground whatever for the acceptance of the ‘‘ Combine ”’ 
view that their surface activities merit, at least so 
far as omnibuses are concerned, any special franchise, 
and certainly not a monopoly, and their antagonism 
to London County Council—and presumably any 


other—-development, either in respect of tramway | 
extension or motor omnibus running, would not be | 
entertained by any executive authority which aimed | 


at making London transport effective and efficient, 
and which might fitly issue an authorisation to the 
County Council to run omnibuses should it wish to 
do so. It is very necessary, in the opinion of the 
Committee, to lay stress on this point, because all the 
‘“* Combine ”’ evidence tended to show that its opera- 
tions are aimed at ‘‘ pegging out claims” which one 
day may be put forward as vested rights. 


STREET TRAFFIC NEEDS. 


The evidence has shown the need for :— 

1. Regulation of routes, both of passenger and 
goods traffic, which would entail the use of side streets 
whenever possible for slow-moving vehicles. 


** short-distance | 
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50-TON CONCRETE COAL WAGON 


8. Restriction of competitive services along the 
same routes. 

9. Regulation of all street obs ructions—per- 
manent, periodical—see 4—and movable. 

10. An increase of the speed limit for trams as 
well as omnibuses. , 

11. The linking-up, so far as practicable, of tram- 
way dead-ends—-e.g., Farringdon-street and Black- 
friars, Vauxhall Bridge-road, and Harrow-road. 

12. The granting of powers to any municipal 
authority to own and operate omnibuses in their 
area, 

As to 11, a footnote states that the Bill of the 
London County Council promoted this session in 
Parliament for the linking up of the north and south 
tramways, which was strongly recommended by the 
Royal Commission of 1905, was rejected by the 
Standing Orders Committee of the House of Commons 
because of the fact that the local authorities con- 
cerned had vetoed its promotion under Standing 
Order No. 22. There can be no more glaring case 
of the inexpediency of the veto than this. As a 
result Parliament was deprived of the opportunity 
of considering the scheme. 








‘Concrete Goods Wagons in America 


| THE development of the concrete ship, combined with 
| the restricted allowance of steel for railway work and the 
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or cross-beams of armoured concrete. The side and end 
frames are mainly rectangular frames built up of angles, 
with gusset plates at the corners, and serve to support 
the reinforcing bars. The cross-beams were poured in 
moulds or forms in the usual way, but as the sides, ends, 
and floor are only 2tin. thick, it was decided to place this 
concrete by means of the cement gun. Wood panels or 
forms were placed beneath the floor and outside of the 
sides, and the concrete was then shot in place against 
these panels by a cement gun inside the car. 

The aggregate used in this concrete is a manufactured 
product termed ‘‘ Haydite,”’ which is made of shale 
burned in a kiln in combination with Portland cement. 
The finished concrete weighs only about 105 Ib. per cubic 
foot, and after 28 days the test specimens have shown a 
compressive strength of 44501b. per square inch. In 
designing the car, the unit stresses were taken as 1000 Jb. 
in the concrete and 16,000 1b. in the steel. Impact was 
computed at 25 per cent. The drawbar pull was taken at 
100 tons. Very little finishing of the concrete was 
required, the surfaces being left mainly as formed by the 
cement gun. 

The inventor and designer of this concrete goods wagon 
is Joseph B. Strauss, of Chicago, and, although the emer- 
gency which led to the design is practically ended, the 
Concrete Car Company has been organised and has pre- 
pared designs for goods wagons of various types. 








ALL the roadside telephone boxes provided by the Auto- 
mobile Association are being adapted for use by members 
at any hour of the day or night. In addition, new sentry 
boxes, complete with the twenty-four hour telephone 
installation, are being erected in districts where telephones 








| great demand for goods wagons to ensure rapid handling 
| of munitions and military supplies, led to the idea of 
| developing concrete wagons. Experimental work wes 
| delayed from various causes, and it was not until March, 
| 1919, that the first goods wagon was put in service fcr 
| hauling coal on the Illinois Central Railway. 

This coal wagon is of the open, or gondola, type, with a 
' body 41ft. 64in. long, 4ft. Sin. deep, and ft. 8in. wide. 
It is designed to carry 50 tons, or 55 tons with the coal 





CONCRETE COAL WAGON FOR THE ILLINOIS CENTRAL RAILWAY 


are scarce and on roads passing through lonely areas. 
All the boxes—new and old—«ere being fitted with spring 
locks of a standard pattern, and keys of an exclusive rolling 
are being manufactured for distribution to every member 
of the Association—car, light car, or motor cycle. With 
this key members will be able to use any of the telephones 
at any time, whether the patrol in@harge is on duty or 
not. Each key will bear the member’s registered number, 
and will take the place .of the membership ticket. 











108 


THE’ ENGINEER 





Ava. 1, 1919 








Broaching and Broaching Machinery 


THE process known in engineering workshops as 
broaching is one which has made rapid strides during 
the last decade, and its progress has been largely 
expedited by motor car engineers, who discovered 
the merits of the broaching machine when used in 
connection with spline shafts and gear wheels for 
gear boxes. Just where the process of broaching 
begins and ends is difficult to define, but the definition 
given by Mr. Ethan Viall in a book recently published 
in America on ‘‘ Broaches and Broaching ”’ probably 
comes very near to the mark. Mr. Vial! describes 
broaching as “‘ the working out of holes or slots, or 
the machining of surfaces by tools having a number 


| pitch of the teeth, there seems to be no definite rule. 
Some firms make a practice of increasing the normal 
pitch 0.005in. for each space up to five, then dropping 
back and starting over again. For instance, the 
first space is 0.500in., second 0.505in., third 0.510in., 
fourth 0.515in., fifth 0.520in., sixth 0.500in., seventh 
0.505in., and so on. 

The number and variety of operations to which 
broaching is applicable are legion. Many motor car 
builders in this country have brought broaching up 
to a very fine degree of excellence, and the economies 
of its use are manifest ; but in America the broaching 
machine has made even further headway. There is 


at least one motor car factory in America in which | 


broaching is used to put the finish on the bore of the 
engine cylinders. Of course, such an operation can 
only be carried out on eylinder .castings which are 
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FIG. 1—5ft. 6in. BROACHING 


of successive cutting teetn of increasing size, no 
matter whether these teeth are arranged singly or 
in multiple.” It is equally difficult to say when 
broaching was first introduced, but it is on record that 
Leonardo Da Vinci, who was ahead of his time by 
certuries in several branches of engineering science, 
made numerous sketches in his note-books depicting 
the broach in much the same form as it is utilised 
to-day. It is, however, not at all likely that he or 
his successors ever made use of this form of tool. 
Originally broaches were chiefly used for the finishing 
of square and round holes and keyways, and their 
application to splines, internal gears, and many other 
parts of machinery followed in due course. The 
broaching process has many advantages, not the 
least of which is perhaps the absence of chucking. 
In most cases, too, one operation is sufficient and the 
amount of scrap produced is infinitesimal compared 
with that from other machine shop operations. It is 
not, however, every workshop that can manufacture its 
own broaches. The work involved is expensive and 
delicate, but when once made the tools are econo- 
mical. 

Broadly speaking, there are two classes of broaching 
machines, namely, the push and the pull types, and 
each necessitates different kinds of tools. The pull | 
type is most commonly used, and it is longer than the 
push type, but both kinds of tool have characteristics 
in common. Generally the push broach is used in 
hydraulic, screw, or even hand presses. The teeth 
in both cases may be either solid or built up, and the 
pitch of the teeth should increase as the length of the 
hole increases to provide ample space for the chips ; 
the pitch should be as coarse as possible without 
weakening the tool, and when the thickness of the 
work will permit at least two teeth should be in con- 
tact with the work at all times. Formule for the 
design of broaches are few, but Mr. Viall in his book 
gives the following for calculating the pitch of broach 
teeth for ordinary work :—The pitch of the teeth 
equals the square root of the length of the hole 
roultiplied by 0.35. Expressed as a formula, this is 
successive tooth should remove depends, of course, 
upon the hardness of the metal which is being operated 
upon. Other conditions affecting this are the size 
of hole and its relationship to the length. Mr. Viall 
says that on medium-sized holes in mild steel the 
teeth may increase 0.00lin., 0.002in., or possibly 
0.003in. per tooth, while for brass and cast iron twice 
this increase may be allowed. On broaches for holes 
above 2in. diameter as much as 0.005in. or 0.010in. 
increase may be allowed. It is not always advisable 
to attempt to finish a hole with one broach at a single 
pass. It is sometimes advisable to make two broaches, 
so that when the finishing broach becomes too small 
it can be ground and used for the first broach and 
another made to finish with. 

An important point to be complied with is the 
clearance angle on the top of the teeth. This is 
usually made from 2 to 3 deg., or even less, while the 
front faces of the teeth may have as much as 6 or 8 
deg. of rake to give a proper curl to the chip, and the 
bottom of the tooth space should have as round a 
fillet as possible, in order to strengthen the tooth 
and to assist in curling the chip. With regard to the 


MACHINE—HAIGHS, LIMITED 


open at both ends, and that involves detachable | 


oylinder heads. 
Of the two main types of broaching machine 
hitherto placed on the market the pull pattern is the 


more generally used; in fact, it is the only purely | 


broaching machine. The J. N. Lapointe Company, 
New London, Conn., U,S.A., stands out pre- 
eminently in that class of machine tool. In the 
Lapointe machines the drawhead is operated by 


means of a screw, and that is the basis on which | 


machines are now being built in this country by 
several firms. Fig. 1 represents the machine built by 
Haighs (Oldham) Limited, which is made in three 
sizes with strokes of 4ft., 5ft., and 5ft. 6in. respec- 
tively. It is of the screw type capable of broaching 


round, square, hexagonal, or other shape of hole in 
It is massively built, and is 


any kind of metal. 























| easing. The loose pulleys are mounted on ball 
bearings. To regulate the length of the stroke 
adjustable stops are provided, and there is an oil 
pump for lubrication purposes. The following are 
the chief dimensions of these machines :— 


No, 5 No. 33 | No. 2 
machine. machine. machine, 
Capacity equivalent to. . 
Length of stroke .. A Ee 
Diameter of driving screw .. 


. bin. sq. | 3}in. sq. | 2in. sq. 
..| 5Sft. Gin, 5ft. 4ft. 
Sin, 


34in. 2in. 





Pitch of driving screw... .. ..|  I}in. jin. 3 threads 
per inch 
| Travel of screw — | 

At low gear, per min. on) eS. 4it. ft. 
At high gear, permin. .. ..| Sift. ft. Tit. 
On return motion at low gear,! 

per min. oo ee oof  fifft. Sit. 10ft. 
On return motion at high gear, | | 

per min. no Seay ee 6) - 14ft. 

Length of bronze nut .. I6in. =| I4in, Sin. 

Diameter of feed pulleys 30in, =| 24in. 18in.. 

iho hui RO Oe 44in. | 4in. 2tin. 

Diameter of reversing pulleys 15in. 12in. Yin. 

Width of belt.. : hn en. “Oe Shin. | Sin. 2in. 

Purchase of pear .. ..| 12tol oo | 

and 7 to 1} | 

Speed of countershaft .. . 340 r.p.m.) —_ | _ 

Approximate power required 12 H.P. 8H.P. | 4 H.P. 

Floor space occupied . 18ft. Gin. |  Léft. l4ft. 

x Sit. | x 4ft. x 3tt. 

Approximate net weizht TOewt. | 50ewt. | 35 cwt. 

! 


Figs. 5 and 6, page 112, are back and front views 
of another machine, also of the screw type, supplied 
by Alfred Herbert, Limited, Coventry. It has a 
length of stroke of 5ft., and is driven by a two-speed 
countershaft running on self-oiling bearings giving 
two cutting speeds for the broach. The pulley on the 
machine is keyed upon a shaft which has a pinion of 
coarse pitch and wide face formed solid with it. 
This pinion drives a large gear wheel which runs 
loose on the main spindle and drives the cut. A 
second gear on the pulley shaft drives another gear 
wheel running loose on the spindle through an inter- 
mediate gear wheel, and between the two gears is a 
clutch for reversing. The driving clutch is of 
hardened steel, and the reverse clutch of the cone 
friction type. The movement of the clutch member 
is controlled by a hand lever near the operator, and 
that lever has a spring catch by which it is held in 
the neutral position. The length of stroke is regulated 
by adjustable stops on a rod at the side of the draw- 


| head, safety stops being also provided at each end 


of the stroke. The pulley shaft and the inter- 
mediate reversing gear are carried on ball bearings. 
The lower gears in the head of the machine run in 
oil, by which all parts of the head are lubricated, 
except the spindle bearings, which have independent 


| lubricators. The hollow spindle containing the screw 
|is of high-tensile steel, which runs in bearings lined 


with white metal with syphon lubricators. The 
draw-nut is of phosphor bronze, and is let into the 
hollow spindle, being driven by six large dowels. 
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FIG. 2—PLAN, ELEVATION, AND END VIEWS OF SMITH AND COVENTRY MACHINE 


driven by reversing pulleys for slow feed and quick- 
return motions, which are controlled by trip dogs in 
a well-known manner. There is a self-acting brake 
which operates on the feed pulley when reversing. 
The broaching head is made of mild steel and slides 
on planed ways inside the trunk. The front face 
of the head is provided with a large T slot to accom- 
modate the adapters for the broaches. It can be 
adjusted vertically to suit the work under operation. | 
The screw is firmly secured to the broaching head, and 
engages with a bronze nut which is provided with 
a large ball thrust bearing. The nut itself acts as 
a carrier for the gears by means of which the spindle 
is driven, and the driving screw is protected from 
injury and dust by telescoping in the tube at the 
rear of the machine. The machine-cut gear wheels | 
provide two speeds, and are enclosed in an oil-tight 











The main screw is of high-tensile steel, and ha- a 
square thread. Its free end is protected by a tubular 
guard supported from the floor at the outer end, and 
the thrust is taken on a large ball thrust bearing. 
The drawhead is made from a steel forging, and 
is guided by ways the full length of the drawhead 
support. It has a vertical slide, which is adjustable 


| by a screw and knurled handle, to which the broach 


holder is connected. The outer face of the drawhead 
support has a central hole in which a removable 
flanged bush is fitted. On it the work-holding fixtures 


‘and reducing bushes may be arranged if required. 


An adjustable rod projects from the upper part of 
the vertical face, and can be used for carrying simple 


supports for the overhanging end of long work. A 


pump and piping are provided with the machine, as 
well as the necessary trays for catching oil and chips. 
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The tray under the work can be swung clear to admit 
work of very large diameter. 

The machine is designed to cut keyways up to 
4in. wide, and will broach square holes up to 4in. 


It is illustrated in the sketch, Fig. 4, and it will be 
observed that the usual cotter hole, which is difficult 
to make and a source of weakness unless carefully 
cut, is obviated. In its stead the shank of the broach 








Nl 
VW ah N 
GIEN LN Ze - 
sal, 
VEC 32 m (2 Zz 
= LAZO SSSKGC¥E = OSES GSS 























© iota alec ea ies ——t4 a 
WN <i ee — 
VEN TZ 
KS WS 








“THe Encineer™ 


FIG. 3—SECTION OF DRIVING HEAD-—SMITH 


across the flats from round holes in steel. The follow- 
ing are its leading dimensions :— 
» Diameter of draw-screw 3}in. 
Pitch of draw-screw .. as jin. 
Length of nut on draw-screw .. 10in. 
!* Diameter of pulley on machine 18in. 
Width of belt .. 6in. (double) 


Diameters of countershaft ‘fast and loose 
pulleys.. .. a ee 

Width of belts . 
Speeds of countershaft 
Cutting speeds .. .. 
Return speeds .. 
Horse-power require d 
Floor space occupied 
Approximate net weight .. 

In Figs. 7 and 8, page 112, are given general views 
of a horizontal machine built by Smith and Coventry, 
Limited, Manchester, which contains several novsl 
features based upon a lengthy experience of this clase 
of tool, for the firm claims to have been building 
broaching machines of some kind since 1887. During 
that year it purchased the English rights of the 
“Knowles "’ patent key-seating machine, large 
numbers of which it has since built. Whilst admitting 
that the Knowles key-seater was originally designed 
for cutting a single keyway and at the same time giving 
full credit to American engineers for adapting that form 
of cutting operation to a much wider field of useful- 
ness, the makers claim that the Knowles machine 
has done a great deal of work of a character much 
more intricate than it was originally intended for, 
and in many cases during the period of the war 
assisted in the production of parts which could 
otherwise only have been made on_ broaching 
machinery. The long connection which Smith and 
Coventry have had with machines for the class of 
operation under consideration has enabled them to 
produce a tool which differs in essential details from 
the Lapointe machine of American manufacture, as 
will be noted upon reference to the illustrations. 
In Fig. 8 the cover is shown removed from the 
driving head to reveal the internal mechanism. Fig. 2 
shows a plan, elevation, and end view of the complete 
machine ; Fig. 3 is a sectional drawing of the driving 
head ; and Fig. 4 is a drawing of the broach shank | 
and gripping collet. 

The machine has a stroke of 42in., and is capable | 
of squaring an l}in. hole through bin. in mild steel, 
or of cutting keyways up to gin. wide by 5/,gin. deep | 
by 6in. long. Referring to the sectional drawing of | 
the head—Fig. 3—it will be seen that the thrust of | 
the long phosphor-bronze nut is taken upon a large | 
ball bearing. The nut is carried in a sleeve running | 
in two bearings. This sleeve has fixed at the middle | 
of its length a clutch member with a claw clutch for | 
driving during the cutting stroke and a friction cone 
for the return stroke. The large gear for driving the 
screw on the cutting stroke runs loose upon the sleeve, | 
and is movable endwise to engage and disengage | 
the claw clutch. A small wheel for the quick return | 
stroke similarly runs loose and moves endwise. By | 
this method of construction no sliding keys are 
necessary, with their tendency to lock-—a tendency 
which increases the effort required to slide the 
clutches. The screw is lubricated by means of a 
smal] plunger pump, which floods the casing contain- | 
ing the ball thrust bearing, and so lubricates the 
screw where it enters the long nut. This pump is 
operated by an excentric on the large driving wheel, | 
and is arranged to be operated during the driving | 
stroke, but remains idle on the return stroke. 

An improvement has also been introduced in the | 
method of connecting the broach to the pulling screw. 


24in. and 18in. 
5in. (double) 
358 and 477 
“aft. and 4ft. per min. 

. 11ft. 3in. = 15ft. per min. 


20ft. 2in. by aft. Tin. 
. 6600 Ib. 
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has a turned groove in the pulling end to engage 
with a split collet contained in a large screwed cover 
and operated by a projecting lever, as shown. The 
design of the collet is such that the pull of the broach 
tends to close the collet more tightly on the neck of 
the broach—a feature which forms the subject of 
letters patent. As a copious flow of lubricant is 
desirable in broaching, a separate pump and pipe 
system is provided, as shown in Fig. 2. A large 
tray, which can be instantly placed at any depth 
below the work table, catches all the drippings from 
the work and returns it to the settling tank. It will 
be observed that the control lever by which the 
revolving nut is stopped, started, and reversed is 
placed very conveniently to the operator, and has a 
powerful mechanical advantage over the movements 
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FIG. 4—BROACH SHANK AND GRIPPING COLLET 


Swain Sc. 


of the clutches. Fast and loose pulleys, the latter 
| Tunning on ball bearings as shown, enable the whole 
machine to be stopped at will. The work table has 
‘four T slots for securing attachments and supports 





to suit special forms of work. It has also a large 
bore fitted with a simple cast iron block, through 
which a hole may be made to suit any particular form 
of broach, or, if desired, fixtures for special work 
may have a turned projection fitting this hole. 








Extinguishing Oil Fires with Foam 





ALTHOUGH, as was recently pointed out in these columns, 
there is very little liability for oil stored in closed iron 
tanks to be fired by direct lightning discharges, there are, 
of course, many other causes which may set alight a store 
of oil and with the rapidly extending use of liquid fuels, 
both ashore and afloat, the provision of effective means 
for combating fires of this kind is of increasing importance 

It has long been realised that the ordinary methods of 
fire protection were inadequate for this character of fire. 
Water, the most universal means of putting out fires, is 
practically useless, and often actually detrimental, because 
the fire is spread as the inflammable oils float on the water 
and continue to burn over the greater areas to which they 
are carried by the water. Water, if thrown into a tank 
of burning oil frequently causes the latter to boil over, 
owing to the heat converting the water into steam, and 
the fire then spreads in all directions. The main use of 
water in oil fires is to keep the surrounding property cool, 
and in that way to prevent ignition while the oil fire burns 
itself out. Steam or. any other fire-smothering gas can 
only be used successfully in situations in which it can be 
confined, a condition which is seldom met with, for even 
in a tank or ship the tank roof or hatch is generally either 
carried away by the explosion which usually accompanies 
an oil fire or is consumed before fire-extinguishing means 
can be applied. The use of ordinary chemical extin- 
guishers, while sometimes effective if applied promptly 
to small fires, is open to the same defect as steam or other 
smothering gases, in that the tremendous heat and draught 
created by the fire carries away the carbonic acid gas upon 
which the extinguisher relies for its efficiency before it 
can have any appreciable effect in smothering the flames. 
A blanket of inert gas is nevertheless the most effective 
means of putting out an oil fire, provided that it can be 
kept in place long enough to have effect and be spread over 
the entire burning surface as quickly as possible, for an 
oil fire is alight instantly over the whole area with prac- 
tically no initial stages. 

A few years ago a system, in which the inert gas is trapped 
in the form of a foam, was brought forward, and it is claimed 
for it that it has solved the question, seeing that no tank 
thus protected has ever been lost. The method, which 
has recently been perfected, involves the creation of a 
carbonic acid gas foam and applying it to the fire so as to 
form a smothering blanket. The foam, which consists of 
minute bubbles of carbonic acid gas, floats on the surface 
over which it spreads rapidly. Owing to its cellular con- 
struction the foam is said to be an almost perfect non- 
conductor of heat and to be little affected by the heat of 
the oil fire. At the same time the foam is sufficiently 
heavy not to be carried away by the draught created by 
the fire. The bubbles as they break liberate the fire 
inhibiting gas, which aids in extinguishing the flames 
even if the foam itself does not reach them. The foam will 
stand considerable rough usage and has been dropped 
25ft. through the flames into a burning tank and extin- 
guished the fire with so little loss of bulk as to be inappre- 
ciable. It has no deleterious effect on the oil, as it eventu- 
ally resolves into a liquid which passes down through 
the oil without mixing with it, and may be drawn off from 
the bottom of the tank. It will, of course, be realised 
that in the case of lubricating oils this liquid would have 
to be thoroughly removed. 

The following brief ,accountYof twoffires in America 
where the foam system was used give some idea of its 
effectiveness. One of the fires occurred at the refinery of 
the Gulf Refining Company, at Port Arthur, Texas. 
Three tanks of petrol, 64ft., 70ft., and 90ft. in diameter 
respectively, caught fire at once and seriously jeopardised 
the entire refinery, which is one of the largest in existence. 
At the time of the fire the small tank contained 170,000 
U.S. gallons, the next size 220,000, and the large tank 
1,200,000 gallons, or a total of 1,590,000 U.S. gallons in the 
three tanks. The foam was applied to the large tank first 
and the fire put out in six minutes; to the small tank, 
which was put out in seven minutes; and to the 70ft. 
tank, which was put out in eleven minutes. The roof of 
this tank fell in, which made it difficult for the foam to 
spread over the entire surface. The total time actually 
required to extinguish all three fires was approximately 
twenty minutes. An estimate of the amount of oil lost 
was 8022 gallons, or less than one-half of one per cent. 
The surface of the petrol was still covered with the foam 
an hour after the fire, which emphasises a valuable feature 
of the system, in that once the fire is put out re-ignition 
cannot occur so long as the foam remains. Three weeks 
later the same company had a fire in a 55,000-barrel tank, 
115ft. in diameter, containing 50,000 barrels of refined 
paraffin, which was put out by foam in thirty minutes 
with a loss of only £100 to both the tankJand contents. 
About the same time three tanks of crude oil six miles 
away, which were not protected by the foam system, 
burnt with the total loss of tanks and contents, amounting 
to over £40,000. In another case a tank 93ft. 6in. diameter, 
which contained 26,000 barrels of heavy crude oil, was 
extinguished in twenty-five minutes without any injury 
to the tank save the loss of the roof. The latter blew up 
and fell into the tank, collapsing as it did so. 

The apparatus necessary for the production and applica- 
tion of the foam, which is supplied by Macandrews and 
Forbes, Limited, of 2, Broad-street-place, London, E.C. 2, 
consists of two tanks containing the chemical solutions. 
One of the latter has an acid reaction, while the other 
contains a basic solution in which the foaming medium, 
a black substance called ‘* Foamite,” is dissolved. The 
tanks must be of adequate size for the risk to be protected, 
as quantity of solutions is the measure of the protection 
afforded, and if of inadequate size the supply might be 
exhausted before the fire was extinguished, in which 
case all the equipment would be valueless. They not only 
must contain enough solution to put out the largest possible 
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fire under the most adverse conditions, but also be designed 
with an ample factor of safety to make provision for the 
unforeseen things which are apt to occur in an oil fire. 
The tanks must also be protected against frost, as the 
solutions will freeze at about 29 deg. Fah., and low tem- 
peratures may cause the precipitation of the sodium 
bicarbonate. Therefore, in severe climates the tanks are 
provided with coils through which warm water is circu- 
lated, and the temperatures maintained at about 50 deg. 
The tanks are also provided with an air stirring system in 
order thoroughly to agitate the solutions and dissolve the 
chemicals. A small auxiliary tank is provided for mixing 
the chemicals when charging the tanks, and it, too, is also 
equipped with air stirring pipes. The chemicals are dis- 
solved in this tank, which is tiush with the ground, with a 
grid cover, and then pumped into their respective tanks, 
‘The solutions last for long periods, many having been kept 
for four and a-half to tive years, and are still effective. 
Simple tests are made monthly to determine their con- 
dition. This test consists of pouring 50 c.c. of each solution 
simultaneously into a graduated glass cylinder and noti 
how much foam is produced. ‘lhe quantity should be 
about 800 c.c. to 900 c.c. when the solutions are freshly 
made, and if after storage the volume should fall to 
600 c.c. the basic solution which is the only one that 
deteriorates, should be replaced. 

A special pump is used, which discharges equal quan- 
tities of the chemical solutions which is essential for the 
production of the best foam, for the strength of the solu- 
tions is such that equal quantities produce a complete 
reaction and any excess of one or the other solution tends 
to forma watery foam. The size of the pump is important, 
for not only must there be an ample supply of the chemical 
solutions, but in addition they must be discharged in the 
proper quantity to smother the fire quickly. A stream of 
foam introduced slowly over a long period is not so efticient 
as the same amount put on quickly. The pump discharges 
the chemical solutions through separate pipe lines, and the 
solutions do not mix until they arrive at the point where 
the foam is to be created. It is not possible to mix the 
chemical solutions at the pump and pass the foam through 
the pipes, as the friction and pressure break down the 
foam. The pipe lines are empty except when the system 
is in use during the fire. 

There are four main ways of applying the foam. In the 
case of a tank, for instance, the method is to attach a 
mixing chamber in the form of a steel cone bolted to the 
top angle iron of the tank but entirely free from the roof. 
Thus even if the roof is torn off the mixing chamber will 
remain. These cones project over the side of the tank 
with a wide mouth discharging the foam into the interior. 
They are connected on the outside to the headers or pipe 
lines carrying the solutions. The foam falls on the oil 
and spreads over the surface, forming a layer of from 
6in. to 2ft. thick, depending on circumstances. On a test 
the foam from one mixing chamber covered a triangular 
surface 90ft. wide at the base, and with sides of 270ft. long 
in thirteen minutes. On large tanks it is customary to 
place two mixing chambers on opposite sides. 

While mixing chambers answer for tanks well separated, 
they are not suitable in refineries, where the tanks are 
often placed in groups so close that all may be ignited from 
one tank and where it would be difficult or dangerous to 
have & man go close enough to open valves. In such cases 
@ semi-automatic device resembling the sprinkler head 
with a fusible member which opens two opposed heads is 
used. It is surrounded by a semi-circular baffle so that 
when the heads open the streams of chemicals impinge 
on each other and dash against the baffle and side of the 
tank. The third method is applicable to groups of small 
tanks and is known as the manifold system. The two 
chemical solution lines are connected to a short piece of 
large pipe, to the opposite end of which is attached a 
manifold of pipes leading to the tanks to be protected. 
Each of these pipes is provided with a valve marked to 
indicate which tank it leads to. The pipes are usually 
not less than 3in. diameter and not over 150ft. long. The 
fourth means of using the foam permits of its being applied 
to any part of a tank or refinery by means of special hose. 
Fire hydrants, each having four connections, are provided ; 
two of them are for ljin. hose and two for 2}in. hose. 
The smaller connections are for manually operated hose 
lines. Two lines of 1}in. hose are connected to the hydrant, 
while the outer ends unite in a branch pipe provided with 
a short length of mixing hose, to which the nozzle proper 
is attached. The chemical solutions mix at the branch 
pipe and the mixture thrown from the nozzle carries a 
stream of foam nearly as far as a stream of water. When the 
two 2}in. connections on the hydrants are used the stream 
resulting is too powerful to be controlled by hand. The 
nozzles are therefore supported on tripods. A thousand 
gallons of foam per minute may be thrown from this device. 
Some smaller types of equipment are now being brought 
out which will take the place of the hand extinguishers 
and fire buckets frequently installed for combating fires 
in their early stages. 








WAR WORK OF RUSTON AND HORNSBY, 
LIMITED. 


Aw excellently well got-up and illustrated album, setting 
out what the newly combined firm of Ruston and Hornsby, 
Limited, of Lincoln, did in the war, has recently reached us. 
Its title is “‘ Our Part in the Great War,” and is divided 
into three sections, as follows :—‘‘ The War on the Land,”’ 
“The War on the Sea and Under,”’ and the “ War in the 
Air.” 

Under the first heading the output included, amongst 
other things, light spring, general service, pontoon, cable, 
standard 5-ton traction wagons; trench howitzer and 
aircraft bomb carriages; oil engines; land and other 
carts of numerous types; Lewis gun-carriages; field 
kitchens ; portable water clarifiers; disinfectors ; hydro- 
gen generators: horseshoes; hay and straw balers ; 
steam tractors; tipping wagons; engines for “ Tanks ”’ ; 
caterpillar tractors; light and heavy gun mountings ; 
steam navvies ; oil locomotives ; shell presses and hydrau- 
lic pumps; shells and bombs; rotary kilns; vessels for 
containing explosives; flame projectors; oil-throwing 


apparatus ; lethal gas apparatus ; suction gas producers ; 
belt fillers for light guns ; trench pumps, &c. 

Under the second heading there were engines for sub- 
marines ; other marine engines ; boilers ; mine-sweeping 
paravanes and accessories; buoys and buoyancy cham- 
bers ; mines and sinkers; torpedo tubes; depth charge 
carriers, &c. 

The work for the war in the air includes the manu- 
facture of aeroplanes (2750)—it was on the fourth Ruston 
aeroplane, No. 2673, that Lieut. W. L. Robinson, V.C., 
destroyed the airship which was brought down at Cuffley 
on September 3rd, 1916—aero engines and equivalent 
spares (over 4000); paddle kiers for the manufacture of 
aluminium ; R.F.C. bombs ; and aero-engine test carriages. 
The aeroplanes built, in addition to the Ruston machine, 
were the Ruston-Sopwith 1} Strutter biplane, with 110 
horse-power Ruston-Clerget rotary engine; Ruston- 
Farnborough B.E. 2C, and 2D, 2E biplanes; the 
Ruston-Sopwith two-seater and the Ruston-Sopwith 
Camel machines; the aero-engines made included the 
130 brake horse-power Ruston-Clerget-Blin engine and 
the 230 brake horse-power B R 2 engine. 

The whole publication, which has been most tastefully 
arranged, gives a vivid idea of the great diversity of the 
war work carried out by this Lincoln firm. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


BELT DRIVING. 


Sir,—In reply to Phillip, his first question is addressed to Mr. 
Sargeant, but I may say that there is no question but that the 
slack side is actually travelling faster than the tight side, pro- 
viding—and this is the point—-that a point on the belt actually 
does, as assumed by Mr. Sargeant, take the same time to travel 
between fixed points on the two pulleys on the tight as on the 
slack side. To settle the point would require means of actual 
testing, involving, perhaps, somewhat elaborate apparatus, 
not available to me at present. The evidence is conflicting, but 
I incline to this opinion expressed by Mr. Sargeant. 

As to the stretch being cumulative, this cannot be so, since 
the maximum stretch is limited by the maximum load. Part 
of the stretch produced on the tight side is taken up directly 
the load is released on passing to the slack side. Owing to the 
sluggish return of stretch in leather a part is slowly taking up 
whilst on passage over slack side, and this gives rise to relative 
movement between belt and pulley known as “ creep,’’ which is 
distinct from actual slip due to insufficient adhesion—see 
July 18th, 1919. 

As regards the “leaving side ”’ of the belt, Phillip is quite 
right. Inertia cannot hold the belt on to the pulley. Quite the 
reverse. But Phillip has overlooked the word “* combined.’’ 
My meaning was badly expressed, but I wished to emphasise 
the fact that two important forces were acting on the belt at 
that point, and the right word was out of stock—see June 27th, 
1919. 

As to long rersus short drives, there are, in my opinion, three 
reasons why long belts run better than short. Are of contact 
inereased is one; “creep ”’ is likely also to be reduced owing 
to the longer time available in which stretch can be taken up, 
which checks movement on the pulleys due to minute differences 
in adhesion across the width, causing surging. 

A long belt is likely to fall more nearly to the true catenary, 
and hence increase the arc of contact, since the “ stiffness ’’ is 
relatively less than with a short belt owing to the obvious fact 
that the angle of bend at any one point of its length is less for a 
given deflection. Owing to the sluggish “* take up ”’ of “ stretch ” 
in leather the stretch given to the belt on the tight side has no 
time given to it to take up on a short span on the slack side, and 
consequently the slack side tension = initial tension is reduced 
more than is the case with a long drive where the stretch is 
taken up more completely. With a given dip a long span gives 
more tension in a catenary than a short span. The belt tension 
is therefore better maintained. It may be pointed out that since 
the “ stretch * given to the belt on the tight side is actually a 
lengthening of the belt, it follows that unless allowance is made 
for this the necessary initial tension for the drive falls off under 
load. The allowance needed depends on the elastic properties 
of the belt and may be made either by calculating the extra 
tension required when joining up the belt or by figuring on a 
lower c or 4. As to this, several pocket-books commenly in 
use by engineers give 0.423; I usually adopt 0.400. 

As to jockey pulleys, these are not used as often as might be. 
They have got a somewhat bad name, often being badly applied. 
Their true function is to increase the contact arc, but are often 
called and used as tightening pulleys, which is a purely secondary 
function, better carried out as far as working conditions are 
concerned by merely shortening the belts and saving the cost of 
the sheave and bearings. They are often too small and bearings 
are fitted with lubrication arrangements either bad in themselves 
or inaccessible. Personally, I am a strong believer in and should 
take some trouble to apply them whenever possible for important 
belt drives. It is not always possible to do so without undue cost. 
It may be pointed out that I have confined my remarks to leather. 
Although the essential principles are the same for all materials, 
I have not sufficient data to go on with other materials. 

In my letter which you published on the 18th inst. re “ Belt 
Driving,”’ in the fifth line of the fifth paragraph, regarding 
coefficient of friction, I am made to say that this is independent 
It is obvious that this word should be “ area.”’ 


of ** wear.”’ 
Geo. T. Parpore. 


Angmering, July 25th. 


FLOATING POWER OF SHIPS. 


Str,—The interesting notice in your issue of July 25th of the 
Leparmentier system of hull construction begins with recog: 
nition of the “* need for rendering ships’ hulls more unsinkable, 
an improrement which has not advanced proportionately with 
the progress of naval architecture since the days of the trireme.”’ 
One might cavil at the implication that the trireme and its 
successors onwards to, say. one hundred years ago stood in 
serious need of this “ improvement.”’ ‘The truth is they stood 
so little in need of it that the problem of securing unsinkability 
can hardly be said to have arisen in those days. The problem 





and the practical measures for its solution became a subject call- 
ing for serious attention only after the advent of the iron ship, 





especially the iron st hip. Prud and el tary science 
would suggest that this order should have been reversed ; that 
effective compensatory provision should have preceded and 
accompanied the novel enterprise. 

Falconer, in his eighteenth century poem of “ The Shipwreck,” 
arrives at a dire emergency when it is imperative that the vessel 
should be relieved of her ‘‘ metal ’’-—that is, the guns—-to pre- 
vent her going down. ‘The modern steamship carries about with 
her thousands of tons of metal from which she cannot be relieved, 
but whose destructive potentialities might be counteracted by 
adequate scientific provision. 

Your leading article, some three weeks back, on the great 
limitations of the airship in the matter of weight carrying, 
demonstrates that there is an ample future of serviceability for 
the high-class passenger-carrying steamship. The problem vi 
attaining practical unsinkability in the latter is not greatly 
dissimilar to that of weight carrying in the former. At present 
the steamship, even without a ton of cargo, is most unfairly 
burdened with non-buoyant weight, unless cavity can be main- 
tained. If the hull is seriously broached the ship, however well 
built from the point of view of strength and cargo-carrying, goes 
down in doeijle obedience to a natural law. You well say—on 
the 25th—that “increase of the numberof bulkheads . . . . 
brings with it such increase in weight and other disadvantages 
as to render subdivision beyond a certain point impracticable.”’ 
This is so true that the shelving for five years of the recom- 
mendations of the Bulkhead Committee, issued after the inquiry 
into the loss of the Titanic, is not entirely to be regretted. The 
direction in which effective improvement in the floatability oi 
heavily-engined steel-built ships in vital emergency may be 
attained seems rather to be in serviceable provision for potential 
air-tightness of all compartments of the upper structure except 
perhaps the engine-room. This, with cellular construction of 
the hull—improved upon that of the Great Eastern—appears to 
offer the most practicable prospect of attaining complete success. 

London, July 2th. Rospert Moore STEExE. 





THE INSTITUTION OF CIVIL ENGINEERS AND THE 
ENGINEERING PROFESSION. 


Srr,—A circular letter has been received to-day by corporate 
members of the Institution of Civil Engineers, asking for their 
assent or otherwise to the proposition that the Council of the 
Institution of Civil Engineers should apply to Parliament for 
“statutory powers to prescribe the qualifications and to con- 
duct examinations for admission to the profession of civil 
engineering, to keep a register of civil engineers, and to prevent 
persons who are not duly qualified from holding themselves 
out as members of that profession.” 

It seems to me that the proposition raises, in an acute form, 
the whole question of the right of the Institution of Civil Engi- 
neers to dictate to the engineering profession. This Institution 
desires to be known as the Institution, to the exclusion of all 
other engineering bodies, forgetting or ignoring the fact that 
all fully qualified civil engineers are not members of their 
august body, and in many cases do not want to be. 

If we admit for the sake of argument that it is necessary 
to regulate the profession of civil engineering, on the lines of 
the medical and legal professions, I suggest that, properly, 
such regulation ought to proceed through the several institu- 
tions enrolling civil engineers, and not by one institution only. 
Should the Institution of Civil Engineers succeed in their appli- 
cation to Parliament, they will find themselves in a curious 
position. Parliament will not take away the right of a civil 
engineer established in practice and earning a living as such 
from continuing to do so, and the Institution of Civil Engineers 
will be forced to recognise him and place him upon their register 
—which is the last thing they want to do. I suggest that such 
bodies as the Institution of Mining Engineers, the Institution of 
Mechanical Engineers and others should organise a strenuous 
opposition. 

For the time being, I beg to subscribe myself, 

July 28th. Virus. 


[BRITISH CHAMBER OF COMMERCE IN GERMANY. t 
Srr,—I am instructed by the Executive Council to inform you 
that this Association has been formally recognised as the British 
Chamber of Commerce in Germany and is now aftiliated with 
the Associated Chambers of Commerce of the United Kingdom. 
The aim of this Association, which already includes among its 
members firms with an aggregate capital of two hundred and 
fifty million pounds sterling, giving employment to one and three- 
quarter million workpeople, is to give advice and assistance to 
British subjects, newcomers to occupied Germany, and to voice 
the needs of British merchants here, heavily handicapped as they 
are in comparison with their French and Belgian jriends. 

Furthermore, we are pleased to introduce British firms desiring 
representation out here to reputable agents, either British or 
German, and to refer prospective German buyers to English 
manufacturers and merchants. Unfortunately, the records of 
this Chamber are at present rather incomplete, consequently 
there is a danger of buyers placing their orders with non-British 
firms, unless we are able to bring them in touch immediately 
with a concern manufacturing or selling exactly the article they 
require. 

Before closing I would like to draw attention to the favourable 
opportunities now existing for British firms to secure a firm foot- 
ing in the German markets. Our interest, of course, lies chiefly 
with those manufacturers and merchants desiring to establish 
@ permanent connection with German buyers, although we are 
also prepared to negotiate for the sale of suitable stores which 
your advertisers may have on hand. 

For and on behalf of British Chamber of Commerce, 
E. JORDAN, 


Cologne, July 24th. Assistant Secretary. 








Prack CELEBRATION Dinner.—G. A. Harvey and Co. 
(London), Limited, entertained the whole of their employees at 
a Peace celebration dinner in the works canteen, Woolwich- 
road, on Friday evening, July 18th. Only three toasts were 
given—-‘‘ The King,” ‘The Forces”? and “The Tirm.” In 
proposing the latter, Mr. Kerridge, the works manager, asked 
Mr. Sydney Harvey to pa from the employees a silver cigar 
and cigarette cabinet as a token of their appreciation of the great 
interest he has taken in promoting their social welfare. Mr. 
Sydney Harvey, in thanking the employees for their valuable 
gift, expressed the firm's desire that the Victor Anstitute— 
named after his late brother— should prove increasingly useful 
to all the members, and outlined the future social and educa- 


tional programme. 
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Railway Matters. 





A LARGE quantity of 75 lb. flat-bottomed rails no longer 
required in France is being sold to the South African 
Railways. 

THE Folkestone-Dover line of the South-Eastern and 
Chatham Railway, which has been closed since 1914 owing 
to a landslide, is being re-opened to-day. 


Tue annual report of the East Indian Railway Company 
states that the question of the extension of the contract 
for the working of the railway after December 31st, 1919, 
when it should revert to the State, is still under con- 
sideration. 

FRoM an answer recently given by Sir Auckland Geddes 
we learn that the statutory form of account in the railway 
companies’ annual reports is now to be adopted again 
so far as it is appropriate to the present unified system 
of railway working. 

THE Swedish State Railway Administration finds that 
the electrification of the whole of its system could be com- 
pleted in thirty years, at a cost of 192,000,000 kroner 
(say, £106,000,000), The power would be furnished by 
eight hydro-electric power-houses. 

Owi1nG to the difficulties experienced by railway com- 
panies in dealing expeditiously with all traffic offered 
them for conveyance, and in the collection and despatch of 
empties, a large number of War-office lorries have been 
placed by the Government at the disposal of the companies. 


An order for 70 locomotives for the South African Rail- 
ways could not be placed in this country, as the offers 
from British manufacturers, both as to price and time of 
delivery, were so unfavourable. Orders for 40 have been 
placed in Canada and for the remainder in the United 
States. 

A PpaTrHeTic incident in connection with the death of 
Mr. Frank Potter, the general manager of the Great 
Western Railway, was that he intended retiring this year, 
on the completion of fifty years’ service with the company. 
He started when a boy of thirteen, and won his position 
by sheer ability and determination. 


Tue St. Just (Falmouth) Ocean Wharves and Railways 
Bill, which had already passed the House of Lords, secured 
its committee stage in the House of Commons on the 17th 
ult. The proposals are part of a bigger scheme ; for the 
present 4400ft. of wharfage are to be constructed at a 
point where there will be 44ft. of water at all states of the 
tide. Connection is to be given with the Great Western 
Railway. 

AN American contemporary, states that the Paris, 
Lyons and Mediterranean Company proposes to convert 
for electrical operation its main line between Clermont 
Ferrand, which is situated 260 miles south of Paris, to 
Nimes, that is, a distance of about 190 miles. It is 
proposed to impound a stream to form a lake, six miles 
im circumference, near Florac, in the Department of the 
Lozere, which will give a fall of 500ft. The cost of the 
hydraulic works and power station is estimated at 
200,000, 0008. 

Ir was stated in many papers last week that Mr. H. G. 
Burgess, the London and North-Western Company’s 
representative in Ireland, a director of the Dublin and 
South-Eastern Railway and the Controller of the Irish 
Channel Shipping, had been “ appointed ’’ Director of 
irish Transport in the Ministry of Ways and Communica- 
tions. Whilst it is the fact that Mr. Burgess is intended 
to fill this oftice, the “‘ appointment” is not yet made, 
as the Ministry cannot be established until the Bill is 
passed. It would have been more correct to have said 
that Mr. Burgess had been“ designated ”’ for that office 
an admirable appointment, too. 


THE movement of the returned troops by the Canadian- 
Pacific Railway necessitated 219,500 train-miles, or more 
than eight and a half times the distance round the world. 
In this movement there were carried 22,537 men of all 
ranks, or the equivalent of twenty-two battalions, and 
they were moved all distances up to a maximum of 3730 
miles, Halifax to Vancouver. Seventy-six special trains 
were run, requiring 956 engines, 97 baggage cars, 109 
standard, 86 tourist and 603 colonist sleepers, 47 dining 
cars and 67 commissary cars, or a total of 1009 cars. If 
these cars were put into one train they would stretch for 
nearly eighteen miles. No less than 4663 railway em- 
ployees, or more than four complete infantry battalions, 
were engaged in transporting the troops; 208,007 meals 
were served. 

From January Ist, 1918, to the Armistice the troop 
movement section moved on the American railways 
6,496,150 officers and men. The maximum was in July 
when 1,147,013 men were carried. There were 1,785,342 
enlisted men picked up at 4500 different points and moved 
to the training camps, each man being fed en route. About 
4,038,918 men in 9109 special trains were moved an 
average distance of 855 miles. Intocrowded port termini, 
for shipment overseas, there were brought 1,904,000 men. 
In one period of thirty days more than twenty trains each 
day were brought into the port of New York. To and from 
the camps, munition plants, &c., 205,587 persons in 2319 
coaches, had to be moved every day. From the Armistice 
to April 30th, 3,389,665 soldiers were moved before or 
after demobilisation. 


As showing the value of the railway industry in the 
United States, Mr. E. B. Leigh, of the Chicago Railway 
Equipment Company, in order to supplement a recent 
address on ‘‘ Railway Purchases and General Business 
Prosperity,” read before the National Industrial Confer- 
ence Board, has prepared some ‘diagrams based on the 
census—? of production—reports 1912-1914. These are 
circular in shape, with the proportions representing rail- 
ways shaded, and show clearly the vastness of the rail- 
road interests. The value of the roads and equipment 
of railways is, for instance, 16,148,000,000 dols., as against 
22,791,000,000 dols. capital invested in other industries. 
The value of the railway locomotives and cars was 
4,137,000,000 dols., as compared with 6,091,000,000 dols. 
for the machinery, tools, and implements of other indus- 
tries, and with 1,368,000,000 dols. for implements and 
machinery in agriculture. 











Notes and Memoranda. 





In a recent test with the geophone at coal mines in 
Pennsylvania, pounding with a sledge in the rib of @ mine 
was detected through a cover of 525ft. 


THE losses caused by fire are said to be greater per head 
of the population in Canada than in any other country. 
In April last the losses of buildings amounted to £170,000, 
while the value of those burnt last year was £6,400,000. 


An American investigator is studying the setting of 
concrete with the assistance of a camera somewhat resem- 
bling the cinematograph, with the exception that the 
pictures are taken at considerable intervals and then 
exhibited at a comparatively high speed. 


CASEIN glues are exceedingly resistant to the action of 
water and retain a very high percentage of their original 
strength, even after long immersion under water. They 
are comparatively inexpensive and the materials from 
which they are made are readily available in the market. 
They are applied cold and will set without the application 
of heat. 


To be suitable for fuel in high-speed internal combustion 
engines the admixture of an equal amount of benzol with 
alcohol has been found necessary. The present annual 
production of 90 per cent. benzol in this country is in the 
neighbourhood of 36 million gallons, with possibilities of 
an increase to 50 million gallons. On these figures it is 
calculated that the production of synthetic alcohol, if 
expectations are realised, will provide about one-half 
of our present requirements of motor fuel. 


THREE fires started in a large grain elevator recently 
within 5ft. of each other, at intervals of one hour. Experi- 
ments by electricians developed the fact that the fires were 
caused by wheat dust collecting on a 16 candle-power, 
55-volt, ordinary incandescent lamp. The dust ignited 
from the heat from the globe, fell to the floor and ignited 
litter lying there. Further experiments showed that the 
defect may be entirely corrected by the installation of 
double globes, or, in other words, encasing an ordinary 
globe within a thin glass covering. This modifies suffi- 
ciently the intensity of the heat, but does not reduce the 
light. 

In the official report on the explosion of a safety valve 
chest on the steam tug Vigilant, which occurred at Inver- 
keithing on the last day of last year, emphasis is laid upon 
the necessity for fitting chocks to prevent marine boilers 
moving in a fore and aft direction in the event of collision. 
The tug bumped into a dredger rather heavily, and the 
boiler moved forward to such an extent that the safety 
valve came into contact with the casing and was broken 
off. In his observations the Engineer Surveyor-in-Chief 
says :—The explosion was not due to the inability of the 
safety valve chest to withstand ordinary usage, but to 
extraneous circumstances which might, and should, have 
been avoided. The case is, however, by no means an 
isolated one, showing the danger of inattention to the 








security of boilers in small vessels, and to the adequate | 


clearance between the boiler fittings and the vessel’s 
structure. Unfortunately one man was killed and one 
severely injured in the present instance. 


In concluding an address to the London Chamber of 
Commerce, Mr. E. F. Crowe, Commercial Counsellor to 
his Britannic Majesty’s Embassy, Japan, recently said :— 
‘The danger from Japanese competition is not serious, 
provided that we get back soon to normal conditions, and 
that our output is not unreasonably curtailed and pro- 
fiteering allowed to go unchecked. The fact that 
Japanese industry is in a state of transition from the 
cottage to the factory must, for some time to come, affect 
the quality of her goods. Her labour, though plentiful, 
is not very efficient. Even its apparent cheapness may 
not perhaps continue for long, as the cost of living is rising 
and wages must necessarily advance. There is compara- 
tively little research work being done, and many of the 
industries have not emerged from the imitative stage. 
Japan has practically no iron mines, and she is dependent 
on foreign sources for nearly all the important raw materials 
she requires, with the exception of silk and copper. Coal 
she has, but it is very expensive. Moreover, means of 
communication are somewhat defective, and seriously 
hamper the development of trade and industry on a large 
scale. Against those disadvantages must be set the fact 
that she is able with her labour—costing, at a rough esti- 
mate, 14s. for males and 9s. 4d. for females for a 70-hour 
week—to turn out goods which, even though of inferior 
quality, are considerably cheaper than British articles ; 
they are generally of a non-competitive nature, as they 
are of a different grade.” 

In a lecture on “ Progress in Rangefinders,’ recently 
delivered at the British Scientific Products Exhibition, 
Dr. Archibald Barr commented on the statement in Lord 
Jellicoe’s book, ‘‘ The Grand Fleet,” that ‘‘in pre-war 
days battle practice had been carried out at a maximum 
range of about 9500 yards, and only on one occasion, when 
the Colossus fired at a target at 14,000 yards off Ports- 
mouth, in 1912, had this range been exceeded.” Dr. 
Barr stated that at the commencement of the war no 
British battleship carried a rangefinder of greater base 
than 9ft. This base had been decided upon in 1904, when 
the maximum effective range for the opening of fire would 
generally not be assumed to be greater than about 6000 
yards. In the Battle of Jutland fire was carried out at 
ranges up to 24,000 yards. The 9ft. rangefinders used 
at the Battle of Jutland were therefore called upon to 
perform a duty greatly in excess of that for which they 
were originally designed. Only one squadron was pro- 
vided with 15ft. rangefinders. It was vas.ly to the credit 
of our gunners that in that battle they,had, once and for all, 
settled the fate of the German High Seas Fleet. The 
30ft. naval rangefinders now being constructed by Barr 
and Stroud, Limited, have an uncertainty of observation, 
under good conditions, of less than 80 yards at 20,000. 
The company was prepared to undertake the construction 
of rangetinders of 30ft. base as early as 1908, but the first 
actually ordered was constructed for the Russian coast 
defence service, and supplied in 1913. A 30ft. base range- 
finder was supplied to the Russian Navy in 1914, andin 
the samo year a rangefinder of 35ft. base was supplied to 


France. 


’ 





Miscellanea. 





A LARGE factory for the manufacture of window glass 
and glass globes is to be put up near Queenborough, on 
the Isle of Sheppey. The expenditure, it is said, will be 
about half a million. 


As a result of negotiations with the Military Governor 
of the British Zone of Occupation, a small staff is being 
sent by the Federation of British Industries to act as 
part of the British Economic Staff at Cologne, and to 
deal with inquiries from members. 


Pans are said to have been completed by the Shipping 

oard of the United States of America for the construction 
of two gigantic ocean liners, 1000ft. long, with a speed of 
30 knots, designed to cross the Atlantic in four days. 
They are to be so equipped that they can be used as 
commerce destroyers in the event of war. 


Tue first number of the members’ News Letter, issued 
by the Associated General Contractors of America, has 
just come to hand. It is to be published in weekly and 
monthly editions, and deals chiefly with the commercial 
side of contracting business. The membership of the 
Association includes most of the well-known firms of the 
United States. ' 

OnE of the surplus Government cars sent from Kempton 
Park to a Midland town for sale by auction was found, 
according to the Autocar, to contain a bees’ nest under- 
neath the leather trimming at the back of the seats, 
access being gained through a rent in the leather. Pieces 
of honeycomb, both old and new, as large as a radiator 
were extracted. The car was a Sunbeam. 


A RECENT investigation of the Nertshinsk mining 
districts of the Transbaikal territory in Siberia has revealed 
the presence of wolfram in Bukukaberg, 66 miles from the 
railway station of Borzia; in a mineral layer, 4 miles 
from the Ghara-Nor Railway ; in the neighbourhood of 
the village of Oldanda, 40 miles to the east of Borzia ; 
and in Shirlofberg, 17 miles from that town. 


A SPECIAL meeting of the Council of Armstrong College 
was held on July 25th at the College of Medicine, New- 
castle, Mr. Cecil Cochrane, vice-chairman, presiding, when 
Sir Theodore Morison, K.C.I.E., K.C.S.1., was elected 
Principal in succession to Sir Henry Hadow. Captain 
J. F. 'f. Greig, London, late of Glasgow, was appointed, 
as registrar, in succession to Mr. F. H. Pruen, 


Or the total output of crucible and electric steel in Ger- 
many, for 1917, 349,480 tons, 62 per cent. was produced in 
the electric furnace. One-third of this quantity was produced 
in induction furnaces and two-thirds in are furnaces, the 
induction furnace apparently being preferred by the works 
producing high-quality steel. The average capacity of 
the electric furnaces built in Germany during the war was 
6.7 tons. The figures for Austria-Hungary, which, much 
lower, show sensibly the same ratios, except that two-thirds 
of the electric output was obtained from induction furnaces. 


An International Congress of Allies and Neutrals to 
discuss the question of patents and trade marks is being 
organised to take place at Brussels in September. The 
arrangements are being made by certain Belgian societies 
—the Chamber for the Protection of Inventions and Mecha- 
nical Arts (Technical and Scientific Committee), the 
Mechanical Arts Section of the Brussels Chamber of Com- 
merce, and the International Committee of the Federation 
of the Associations of Invention and Mechanical Arts of 
Allied and Neutral Countries. These have nominated 
@ commission to organise meetings for September 2nd—6th. 
This Congress, like the Third International Congress of 
1910, will deal chiefly with the protection and develop- 
ment of industrial property in various countries. 


A CoMMISSION set up by the Board of Control, Toronto, 
has reported that :—‘‘ It would not be prudent for the 
city to embark on the manufacture of street cars. The 
investment entailed would be so extensive as to burden 
street railway operation with large overhead charges, 
which would seriously affect the economical administra- 
tion of the system. After the primary needs of the con- 
solidated street railway are met, the number of new cars 
required annually would not be sufficient to justify the 
maintenance of such a factory. Indeed, in the operation 
of street railways on this continent it was found by operat- 
ing companies, almost without exception, most advan- 
tageous to purchase their requirements from the com- 
paratively few manufacturers who specialise in street 
car production.” 

THE report on profit-sharing and labour co-partnership 
in the United Kingdom, issued by the Labour Department 
of the Board of Trade in 1912, is, according to an announce- 
ment recently made by the Ministry of Labour, now out 
of print. A new edition of the report is being prepared 
by the Ministry, and all firms known to have schemes of 
profit-sharing or of labour co-partnership in force have 
been asked to supply information. It is possible, however, 
that some schemes of this nature may have been over- 
looked, and the Ministry would be glad if any firm having 
such a scheme in operation which has not already supplied 
information to the department would be good enough to 
notify the same. Communications should be addressed 
to the Assistant Secretary, Department of Labour 
Statistics, Ministry of Labour, 13, Albemarle-street, 
London, W. 1. 

Tue plant which the Hampstead Council proposes: to 
erect to deal with the house refuse collected in the district 
comprises a rotary hexagonal screen, 5ft. 6in. across the 
flats and 14ft. long. For 8ft. 6in. of its length it will be 
fitted with jin. perforations, and the remaining 5ft. 6in. 
with 2in. perforations. The fines go into a pit, from which 
they are passed by an elevator into trucks on the siding 
alongside. The coarser material passing the screen is 
discharged into @ washer, which separates the fuel from 
the débris. The remaining material falls on to a picking 
belt, along each side of which stand pickers picking out 
metals, bottles, bones, and other material which it is 
desired to salve. Any remaining material which is not 
picked out is delivered into a disintegrator which pulverises 
it, and is discharged into the same pit which receives the 
fine screenings. The whole plant will be operated by 
electric motors. The estimated cost of the plant com- 
plete amounts to £6700, 
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Agents Abroad for the Sale of The Engineer. 


§ AIRES.—Mrrcuet.’s Boor Srors, 576, °. 
PRINS Kaur anp Wate. Luutep, Shanghai end: Hong. Kons. 
EGYPT —Catzo Express Agency, pear Shepheard’s Hotel, Cairo. 
FRANCE.—BOoyYvkav AND CHEVILLET, Rue de Ja Banque, Paris. 

- anp Ciz., 186, Bld. 8t. Germain, : 
baa. J. Compripas anp Co., Bombay; THACKER AND Oo., 
- Luareyv, Bombay. THackER, SPINK AND Co., Calcutta 
ITALY.—Maauiow1 awp Srnint, 307, Corso, Rome ; FRaTs.it TREVES, 

Corso Umberto, 1.174, Rome; Faateiti Booca, Rome ; 

Uraico Hoer., Milan. 
JAPAN —Mazko: Co., Tokyo and Yokohama, 
AFLIOA.— We. Dawson anv Sons, Liwtrep, 7, Sea-street (Box 489), 


own. 
J. C. Jura amp Co. Johannesburg, East London and 
rahamstown 


STRALIA.—Gorpon anp Gorton, Luarzp, Melbourne, Sydney and 
av Brisbave, Perth, &e. 
MELVILLE AND MULLEN, Melbourne. 
ATainson anv Co., Gresham-street, Adelaide, S 
OANADA.—Dawson, | W., amp Bons, Luarrap, Manning-ehambers, 


GoRrpon aNp Gorca, Luarmp, 182, Bay-street, Toronto. 
MonTReaL News Co., 386-388, &t. James-street, Montreal. 
‘oRONTO Nzewe Co., 


T Yonge-street, Toronto. 
CEYLON.—WwWayArtna anv Co., bo. 
JAMAICA.—Epvcatiovat Sorrty Co.. Kingston. 
NEW ZEALAND.—Gorpon anp . Limrrep, Wellington and 
tchurch ; Urron amp Co., Auskland 

wpalve SB unit feed Craic anp Co., Napier. - 
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Naval Shipbuilding Policy. 


In his speech on the Navy Vote last week the First 
Lord of the Admiralty explained the measures which 
have been taken to reduce the Navy to a peace footing 
and to curtail expenditure with regard to personnel 
and material. At the date of the Armistice the 
personnel establishment was about 407,000. That 
figure has now been reduced to 180,000, and will have 
declined still further a few weeks hence, when the 
last of the ratings enlisted for “hostilities only ” 
have been demobilised. In the last Estimates voted 
prior to the war the personnel of the Navy was placed 
at 151,000, so that at the present moment the estab- 
lishment is some 30,000 stronger than in July, 1914. 
The figure cannot be considered excessive in view of 
the enormous expansion in naval material which was 
such a remarkable feature of our war effort, and of 
the fact that, although peace has been signed with 
Germany, the Navy is still burdened with heavy 
commitments in many parts of the world. It is no 
secret that the rapidity with which officers and men 
have been released from the Navy since the beginning 
of the year has revived the manning problem in a some- 
what acute form, and has led to the compulsory 
paying-off of ships which are still needed for*duties 
arising out of the late war. Certain vessels still in 
commission are short-handed, with the result that a 
great deal of extra work is thrown upon officers and 
men of the depleted complements. It is believed, 
however, that conditions of service will become 
normal again in a few months’ time, and meanwhile 
all ranks and ratings are “carrying on” with that 
selfless devotion to duty which is the highest tradition 
of their great Service. 

In the course of his speech Mr. Walter Long gave 
some welcome information concerning the present 
state of our naval construction programme. The 
sudden termination of hostilities found us with a 
very large number of warships still in the building 
stage. Of some the keel plates had hardly been laid ; 
others were further advanced, and others, again, 
were within sight of completion. As Mr. Long 
pointed out, the war ended at a moment when our 
productive power in naval tonnage had reached its 
maximum, and it would have been extremely bad 
policy to have suddenly thrown upon the market a 
vast amount of labour connected with shipbuilding, 
a great deal of which was of a specialised character. 
In the circumstances the Admiralty had to make a 
hurried decision as to which vessels should be pro- 
ceeded with and which cancelled. This was no eas+ 
task, seeing that contracts were outstanding for 302 
warships and 806 auxiliaries. In the end it was 
decided to complete 84 of the warships and 110 of 
the auxiliaries, all of which, in the opinion of the First 
Lord’s naval advisers, were either essential to replace 
old ships or war losses or ships which were so far 
advanced in their construction that it would have 
been false economy to abandon them. Of the four 
battle-cruisers then being built the Anson, Howe and 
Rodney were countermanded, leaving only the Hood 
to be completed. The other survivors were 14 light 
cruisers, 4 flotilla leaders, 33 destroyers, and 32 sub 
marines. We understand that with the exception of 
the cruisers Effingham and Frobisher, which were 
under construction at Portsmouth and Devonport 
respectively, and on which work has momentarily 
been stopped, the majority of these vessels have since 
been delivered. The Hood is due for completion in 
November, and by the end of the year it is doubtful 
if we shall have a single man-of-war on the stocks 
beyond the two dockyard cruisers alluded to. 

It does not necessarily follow, however, that the 
ships it was decided to complete represent types of 
which the Navy stands in most need. On the con- 
trary, Mr. Long hinted that if his naval advisers had 
had their choice they would have preferred to com- 
plete certain vessels which considerations of economy 





made it expedient to scrap. This we can well believe. 
The fourteen light cruisers will be welcome additions 
to the Navy, which in the years immediately before 
the war was sadly deficient in ships of that type, 
and a large establishment of cruisers is essential if 
the flag is to be shown in a worthy manner and if 
our world-wide commerce is to receive adequate 
protection. We question, however, whether an 
equally good case could be made out for the com- 
pletion of so many destroyers and submarines. The 
Navy, thanks to the wonderful work of our ship- 
builders and engineering firms during the war, has 
an abundance—not to say an embarrassment—of 
both types, and could have dispensed with further 
deliveries now that the German menace is a thing of 
the past. This is especially true of submarines, in 
the construction of which we could well afford to 
pause. No one can foretell the future development 
of submersible war craft. As there appears to be 
practically no chance of their being interdicted by 
the law of nations, we must anticipate important 
developments in a type which has so amply demon- 
strated its destructive potentiality. It might have 
been bad economic policy to dismantle all submarines 
in hand at the date of the Armistice, but it would be 
still worse to lay down any new boats until the lines 
of future development are more clearly indicated. 
For the rest, we may say that at the present moment 
our preponderance in every type of fighting ships is 
assured, and particularly in battleships and light 
cruisers. But as regards the battle-cruiser, the 
important place of which in the tactical scheme of 
things is well attested, our position in the near future 
promises to be less satisfactory. We have—or shall 
have when the Hood is commissioned at the end of 
the year—nine battle-cruisers, or ten if the Australia 
be included. Four of these vessels, viz., Inflexible, 
Indomitable, New Zealand, and Australia, must now 
be classed as second-rates, owing to their relatively 
inferior speed, gun power, and protection. This will 
leave us with six battle-cruisers of the first rate, viz., 
Lion, Princess Royal, Tiger, Renown, Repulse, and 
Hood. To some who are not in touch with foreign 
naval programmes it may be news to hear that Japan 
alone has four first-rate battle-cruisers in commission, 
two more under contract, and a seventh and eighth 
projected ; while the United States is building six 
battle-cruisers, to which only the Hood is comparable 
im speed and armament. It is almost superfluous 
to say that our relations with both Powers are of the 
friendliest description, and it is very far from our 
mind to suggest that the construction of so many 
battle-cruisers either in Japan or America is a fact 
to create the slightest misgiving in this country. 
Our purpose is simply to show that the preponderance 
of the British Navy in one very important type of 
ship would not be of long duration if we rested content 
with the provision already made. 


Port Congestion. 


Apart from labour troubles, which are always with 
us, one of the most serious handicaps imposed on 
manufacturers and traders at the present time arises 
from the temporary breakdown of transport and the 
unprecedented state of congestion at the principal 
ports of the country. The question is only perhaps 
in the indirect sense an engineering problem, but the 
difficulty of obtaining deliveries of imported raw 
materials or of consigning finished products to over- 
seas markets affects the activities of the whole of the 
engineering industries. Inasmuch, too, as the delays 
in reinforcing railway wagon stock are held to be 
mainly responsible for the present state of the trans- 
port system, it is also an engineering question in the 
direct sense, and involves the speeding up of the 
operations in wagon repairing and building establish- 
ments. It is an unfortunate circumstance that no 
speedy relief is likely to be given either by this or the 
other steps which are being taken to alleviate an 
intolerable condition of affairs, and that with the need 
which will arise in the near future of handling a large 
harvest the present state of confusion of goods trans- 
port in connection with port traffic must degenerate 
into chaos. The apprehensions of those who are 
cognisant of the conditions of affairs at the ports of 
London, Liverpool, and Bristol—and which reflect 
a somewhat similar, if less, aggravated state of things 
elsewhere—are not lessened by the fact that measures 
of reform are being hampered and the initiative of 
the transport agencies restrained by the uncertainties 
aroused by the Ways and Communications Bill. 
Yet it is clear that something will have to be done 
without more delay if a partial stoppage of the indus- 
trial machine is to be averted. There was never a 
more potent object lesson than that being given to-day 
that efficient transport is an essential factor in the 
sum of industrial efficiency. 

It will be of interest briefly to examine the causes 
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which’ have brought the railways and'the ports which 
they link to inland centres to,their present pass of 
being choked with a mass of undigested traffic. All 
kinds of explanations have been put forward ; railway 
companies, port authorities, cartage interests, and 
barge owners have been blamed in turn. Careful 
inquiry suggests, however, that it is mainly the 
elimination of the coastwise shipping, which has 
thrown an extra burden on the railways at a time 
when far less than the normal numbers of wagons were 
available, that has been responsible for the state of 
congestion that exists. The reason for the decline 
of coastwise traffic is that while railway rates for port 
to port traffic remain at pre-war level and are there- 
fore below the cost of the work performed, the freights 
for coastwise traffic, which in the pre-war period were 
lower than the railway rates, now stand at a far 
higher level. Under these conditions traders, and 
indeed Government departments, have naturally 
exhibited a preference for railway transport for traffic 
which was formerly water-borne, and this has bur- 
dened the railways with a large extra quantity of 
goods at a time when there was a reduction of wagon 
stock available for the work. Many traders, as well 
as those engaged in transport, foresaw the crisis 
which has now been brought about, and the Govern- 
ment was urged to employ the powers it possessed 
during the war period either to raise railway rates for 
traffic which was in competition with steamship ser- 
vices to a level which would induce traders to consign 
goods coastwise or, alternatively,, to give the railways 
power to refuse to accept traffic which would under 
normal conditions be water-borne. Now, at last, the 
obvious step is to be taken of giving the railways 
authority to divert traffic to coastwise steamers when 
that is the natural route and to make provision for 
charging to the State the difference between the cost 
of the two modes of transport. This is not a solution 
that has been welcome to shipping interests, which 
have no desire to remain under any kind of State 
control for a day longer than is necessary, and it will 
probably be found when the details of the arrange- 
ment are announced that no question of a State sub- 
sidy to shipping is involved, but that it will be left 
to the trader to claim a rebate on the import and 
export traffic, which is to be the subject of the new 
scheme. Leaving this somewhat debatable point, 
it seems clear that the revival of coastwise services 
which will thus be brought about will tend gradually 
to relieve the pressure on wagon stock and bring at 
least a small measure of relief. An experiment in 
road transport is also to be made both by the railways 
and dock authorities, and a considerable fleet of 
Government lorries has been reserved for this purpose. 
We would point out, however, that while these steps 
may prevent the disorganisation of traffic, it is the 
duty of the railways to augment their wagon resources 
at the earliest possible moment. There is a belief 
in trading circles, not perhaps altogether unfounded, 
that under present conditions, while the ultimate fate 
of the railways is still uncertain, railway managements 
are not inclined to expend large sums in wagon build- 
ing and repair. That is not an attitude which can 
be maintained in face of the urgent need of raising 
transport facilities to a higher degree of efficiency, 
and one hopes that the charge of indifference in this 
respect is not justified. No fears in connection with 
nationalisation or financial burdens should be allowed 
to interfere with the plain duty of providing for the 
needs of trade. 

In. what we have stated only the main features of 
a difficult situation have been reviewed. Behind the 
causes of traffic congestion discussed is the labour 
question. It is admitted, even by those who complain 
of the breakdown of transport in connection with port 
trafic, that the shorter working hours of all classes of 
labour connected with transport,and the tendency 
which has been plainly manifested to perform less 
work in a given period. have added greatly to the 
difficulties which have had to be faced. That, how- 
ever, is no reason why obvious remedies for the exist- 
ing condition of affairs,such as those indicated in 
what has been written above, should not be adopted 
without fany further delay. The policy of pro- 
crastination in face of an impending crisis, which 
appears to be the normal course of Government man- 
agement, must be abandoned. 








Obituary. 


HENRY H. P. POWLES. 
Tue death of Mr. Henry Handley Pridham Powles 
is announced as having taken place on July 27th at 
a nursing home in London, after a few months’ ill- 


ness. 
Mr. Powles, who was born at Upper Clapton, 





Middlesex, on August 4th, 1846, was the youngest 
son of Thomas Octavus Powles, a member of the 
Committee of Lloyd’s. He was educated partly at 
private schools and partly at the Ipswich Grammar 
School. In January, 1864, he was apprenticed to 
Messrs. E. R. and F. Turner, of St. Peter’s Ironworks, 
Ipswich, and served his time there in the shops and 
in the drawing-oftice. In 1869 he went as improver 
and engine fitter to Messrs. Ransomes, Sims and Head, 
of the Orwell Works, Ipswich. In 1871 he returned 
to Messrs. Turner’s works and was engaged in the 
drawing-oftice and on the works in various parts of 
the country. In 1872 he was employed by the same 
firm as a draughtsman until 1876, when he became 
head draughtsman, in which capacity he remained 
until 1890, when he went to London to act as mech- 
anical engineer to the Electric Standardising and 
Training Institution, Faraday House, which had just 
then started in a temporary home in Adam-street, 
Adelphi. He subsequently arranged and fitted up 
the new workshops of the Institution in Charing Cross- 
road and remained with the Institution until January, 
1898, when he joined Sir Alexander Kennedy’s 
technical staff as assistant and was put in charge of 
the drawing-office. 

Mr. Powles remained as an assistant to Sir Alex- 
ander Kennedy until January, 1912, and had been 
until his death retained by Messrs. Kennedy and 
Donkin for research work and inspections. During 
1916 and 1917 he was employed in inspecting con- 
structional work and plant for one of the munition 
factories. In 1917 and 1918 he did extremely useful 
work on preparing a bibliography of all works con- 
nected with the subject of lubricants and lubrication 
for the Scientific and Industrial Research Depart- 
ment. The work that he did in this connection was 
somewhat strenuous for his years, and he perhaps 
was over-conscientious in completing it in spite of 
failing health. His work for Sir Alexander Kennedy 
was very highly valued, and his sound judgment and 
engineering experience will be greatly missed. 

Mr. Powles was elected an associate member of the 
Institution of Civil Engineers in December, 1880, 
and a full member of the Institution of Mechanical 
Engineers in 1891. In 1887 he translated Dr. Fried- 
rich Kick’s standard work on flour manufacture. 
He also translated H. Haeder’s book on the steam 
engine. He was responsible during the last seven or 
eight years for the revision and enlargement for 
Crosby Lockwood and Co. of D. K. Clarke’s “* Mech- 
anical Engineer's Pocket Book.” In 1905 he pre- 
pared a work on the “ History and Development of 
Steam Boilers,’ which was published by Constable 
and Co., which is particularly valuable on account of 
its historical notes on the subject. 

Mr. Powles was keenly interested in photography 
as a pastime, and was a member of the Camera Club, 
at one time taking a considerable interest in its 
management and welfare. He will be greatly missed 
by all his associates, more especially because his 
capacity for making friends and his wide knowledge 
on all subjects made his companionship one of con- 
tinual interest. He was known by a large body of 
engineers, especially electrical engineers, who passed 
through Faraday House when he was there as mech- 
anical engineer. 








Literature. 


A Manuai of Marine Engineering. 
Eighteenth edition. London : 
Co. 36s. 

Ir can hardly be said, we fear, that Mr. Seaton has 

adopted the happiest method of bringing his valuable 

book up to date by simply adding appendices to the 
original descriptions of the turbine and the oil engine, 
though it is undoubtedly the most time-saving device 
for the busy man. There are, for instance, on pages 

85 to 88 and again on pages 101 to 105, somewhat 

sketchy remarks on the Diesel and semi-Diesel engine 

all mixed up with turbines. which might much more 

usefully have been combined with the Appendix A, 

pages 857 to 871, to form a separate chapter. Such 

an arrangement would have resulted in a much 
clearer description of some typical engines without 
increasing the size of the volume. The disjointed 
method adopted leads to the introduction of the 
subject of reversing Diesel engines no less than four 
times, and in not one case does a clear description of 
what happens appear. A more careful and sym- 
pathetic revision would have removed such a remark 
as that on page 108 to the effect that “ these engines 

[Diesel] can be relied on to run for a week 

on end without stopping to clean carburetters, &c.” 

Surely Mr. Seaton has heard of longer non-stop runs 

than a week by many Diesel-engined ships. We could 

quote six-week runs. So also the remarks on semi- 

Diesel engines on page 875: “* Easily started with a 

little petrol or ether,’ and “the air for fuel feed,”’ 

and the spelling of “‘ Eavestone” as “ Eveston.” 

The sterling value of “‘ Seaton ” is so well known that 

it needs no word of praise from us, but nothing can 

continue for long to live on its reputation, and for 
that reason we do not hesitate to prolong our list 
of adverse criticism. We cannot understand, for 
instance, why in his notes on governors no word is 
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said about the Aspinall, which we should think was 
as largely used as any type in the old reciprocating 
steam engine, and not only so, but has been even 
used on turbines and is, we believe, the only governor 
used with marine Diesel engines—surely a sufficient 
proof of its utility. 

As a matter of historical record, the tables of 
particulars of turbine-engined ships on page 744c 
would have been made more valuable if the dates 
and names had been given, as has been done with the 
other tables of reciprocating-engined ships which 
have been brought up to date. The criticism with 
which we opened applies equally to the Appendix D 
as regards turbines, but a perfectly justifiable use 
of an appendix is to be found in the addition of 
Lloyd’s and Bureau Veritas rules for internal com- 
bustion engines and superheated steam, and the 
recommendations for main boilers of the British 
Marine Engineering Design and Construction Com- 
mittee, which did not appear in the previous edition. 

In spite of our criticisms, the book remains one 
which must be in the hands of all marine engineers, 
and doubtless when the load of war work has been 
removed from the author’s shoulders, the imper- 
fections to which we have referred will be removed. 
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A RECENT DEVELOPMENT IN REINFORCED 
CONCRETE 


In the making of a reinforced concrete structure, such 
as a road or a raft, it is essential that the reinforcing bars 
be in their correct positions in relation to the surrounding 
concrete. Anyone who has tried to place even a few long 
steel bars of small area and great flexibility in a single- 
layer in a mass of concrete, and then after the concret« 
has been dumped over the bars and punned into place, 
can say for a certainty that the bars were exactly in the 
positions intended in the finished work, will at once con- 
cede that the successful solution of a top and bottom layer, 
connected together by means of diagonal tension members 
in such @ mass of concrete is a problem of great interest. 
It is claimed that this problem has been conveniently 
and successfully solved by the system invented by Mr. 
J. H. Walker, A.M. Inst. C.E. This system was introduced 
and perfected by the Port of London Authority, and was 
used extensively by it in its various undertakings for 
reinforced concrete roads, foundation rafts, platform walls, 
retaining walls, floors, reservoirs, &c. The interlocked 
framework consists of a top and bottom layer of bars 
connected together by zig-zag inclined bars, which latter 
form pyramids of diagonal tension members. These 
zig-zag bars radiate in various directions from the point 
of contact of any superimposed load, and provide the 
necessary resistance to the diagonal tension stresses, 
thereby imposed in a similar manner to the diagonals 
in the well-known type of Warren girder. Should any 
particular part of the road be faulty, the function of the 
reinforced concrete is to spread the load over on to the 
adjacent areas capable of supporting the weight ; hence 
the necessity for the upper and lower layers of reinforce- 
ment with the intervening interlocked diagonal bars. 

The method employed in the making of the patented 
interlocked reinforcement is to have the bars in coils 
or straight lengths delivered from the rolling mills direct 
to the site of the road. The coils are straightened out by 
means of a winch and cut into desired lengths, benches 
being erected on the site for the use of the steel benders. 
These benches are moved forward at convenient intervals 
as the road progresses. The zig-zag bars are bent to shape 
on a bench studded with pegs spaced at the requisite 
distances. No special tools are required, a bar 40ft. 
being quickly and easily bent to shape by hand. The 
looped bars are similarly bent over pegs set in another 
bench. The completed reinforcement, when in position, 
looks, it is said, so neat and well-made that to one unini- 
tiated into the method of its construction it might appear 
costly and extravagant compared with manufactured 
single-layer reinforcements, whereas in point of fact the 
reverse is said actually to be the case. The weight of the 
reinforcement varies from between 441b. to 12 1b. per 
square yard, according to the nature of the road bed and 
the thickness of the slab. 

The system is controlled in this country and abroad by 
the Walker-Weston Company, Limited, of Empire House, 
7, Wormwood-street, E.C. 2. 
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Ave. 1, 1919 
Progress of Aviation in the War 


Period. 
By LEONARD BAIRSTOW, F.R.S., C.B.E., D.So.* 
(Concluded from page 94.) 


Airscrews.—The consideration of airscrew design for 
supercharged engines brings into prominence a very useful 
but somewhat accidental balance between the output of 
power of a non-supercharged engine and the power 
required to drive the airscrew. Some of the important 
stresses in an engine arise from centrifugal forces, and for 
this and other reasons a limit is put by makers to the 
maximum permissible speed of rotation of the crank shaft. 
The combination of aeroplane, airscrew and engine with 
which we are best acquainted goes a very long way towards 
a natural arrangement for the prevention of excessive 
speed. The balance is very seriously disturbed if a super- 
charged engine, which maintains constant horse-power 
from the ground to 15,000ft., is used. An idea of the 
magnitude of the change of speed can be obtained from a 
simple formula which says that the horse-power for flight 
in the neighbourhood of normal top speeds varies as pV®. 
For constant power it will be seen that the aeroplane 


speed and airscrew revolutions will be 4/2 times as 
great at 15,000ft. as atthe ground. Thisis an increase of 26 
per cent., or from 1400 to 1760 revolutions per minute, and 
would be many times the excess allowed for good running. 
It will be noticed that the effect of supercharging an engine 
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The use of ungeared engines and large powers was 
bringing a new feature into airscrew design. Tip speeds 
of 600ft. per second are not uncommon, even with gearing, 
and airscrews have been used with tip speeds in excess of 
850 fc ot-seconds. On theoretical grounds it was anticipated 
that changes in the type of air flow from an airscrew would 
begin to appear at about 500 foot-seconds, or roughly half 
the velocity of sound in air. These changes were affecting 
design, and experience factors of increasing magnitude 
were being introduced to meet the new conditions of 
operation of airscrews. 

The importance of the subject was becoming very great 
in the closing period of the war, and a special design was 
made at the Royal Aircraft Establishment which could be 
rotated on a spinning tower at speeds up to nearly 1200 
foct-seconds. The results obtained were very striking, the 
simplest of observations sufficing to indicate a great 
departure from the type of flow on which normal airscrew 
design is based. Standing in the rear of the airscrew, the 
usual strong breeze was felt at speeds below 900 foct- 
seconds, but disappeared before the top speed of 1160 foot- 
seconds was reached, leaving a region of comparative calm. 
The change was noticed more readily on shutting down 
owing to the suddenness with which the slipstream made its 
reappearance. The phenomenon was more closely investi- 
gated, and it was found that the new type of flow was 
largely centrifugal, whereas the normal flow resembles that 
of a jet of rather less diameter than the airscrew. There 
was no sudden increase in the rate of variation of power 
with speed, but considerations of momentum suggest that 
almost the wholeJof the thrust had disappeared. As an 
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organ of propulsion, the airscrew was probably very 
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TAKING OFF <= BUMPS WHILE FLYING LOW DOWN — 


The forces on an aeroplane can be measured by a delicate 
little instrument called an “‘ accelerometer.” Although 
it has a good scientific name it has also the merit of being 
a very prosaic instrument which measures the heaviness 
with which a pilot sits on his seat. Ducking the nose of 
the aeroplane tends to throw the aviator out, and at the 
moment at which he loses his seat the instrument reads 
zero. During a loop it may indicate that instead of a real 
weight of 10 stone, the pilot’s apparent weight is 40 stone. 
His head is then very heavy on his shoulders, and on the 
one occasion on which I experienced the sensation my 
head was distinctly unstable, and an incautious move- 
ment brought it forward ‘‘ out of control.” 

The first record—Fig. 3—occupied nearly half an hour 
in the taking, of which about twenty minutes was in the air. 
The instrument, designed by Dr. Searle, F.R.S., of the 
R.A.E., was strapped to the knee of an observer, and at 
intervals the pilot interposed some of the trick evolutions 
of flying on the more normal course of the flight. The 
first clear deduction from the record is the uneventfulness 
of straight flying, especially at good heights. This is shown 
by the tendency of the black line to keep about the value 1, 
so that the pilot and passenger have their usual weight. 
Flying low down it will be noticed that the changes called 
“ bumps ”’ sometimes reduce a pilot’s apparent weight, to 
half its ordinary value, and at other times increase it to 
nearly one and a-half times. The sensations are very like 
those experienced on a switch-back or mountain railway, 
and in @ well-shielded cockpit this is the only noticeable 
effect of motion on the sense of feel. The earth, however, 
becomes far less impressive as the representative of 
solidity and has its attributes transferred to the aeroplane. 
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FIG. 3—ACCELEROMETER}!. RECORD{.OF LOADS ON;; AN AEROPLANE 


is to convert a small loss of speed with height into an 
appreciable gain. 

In order to deal successfully with the supercharged 
engine when it arrives, it will be necessary to abandon 
fixed airscrew blades, and to have a device which admits of 
the adjustment of pitch during flight. In civil aviation 
there will be time for the operation by hand of the neces- 
sary mechanism. Satisfactory methods of holding wood 
blades in metal sockets have been developed, and it is not 
improbable that the work of operating the variable pitch 
mechanism can be thrown on to the engine. 
appears to be every reason to think that the difficulties 
are well within the reach of engineers, and will be overcome 
whenever the demand becomes sufficiently insistent. 

A discussion of some importance has been raised by the 
conflicting requirements of airscrew designers and engine 
makers. It is apparent from the trend of engine design 
that crank shaft speeds of 2500 revolutions per minute are 
contemplated in order to reduce weight per horse-power. 
On the other side the airscrew designer finds a loss of 
efficiency of the airscrew which becomes serious at high 
speeds, and much greater than any gearing losses in the 
engine. The position may be accepted as well grounded, 
and it was necessary to discuss the relative value of 
numbers as represented by the simplification of an un- 
geared engine and quality as represented by high per- 
formance. If, for civil flying, it may be anticipated that 
the engine unit will have a horse-power of about 400, the 
gearing for a ** tramp” aeroplane should bring the air- 
screw revolutions down to 1000 or 1200 revolutions per 
minute. If necessary, four-bladed airscrews can now be 
used, and the slow rotation and large diameter will not only 
tend to high efficiency but probably also to quieter running, 





~* Royal Aeronautical Society. ‘Wilbur Wright” Lecture, 
June 18th. Condensed. 


There | 


inefficient, whilst the noise produced was a source of 
extreme discomfort. 

An experiment in,flight with an airscrew having ajtip 
speed above the velocity of sound has been contemplated, 
and this is one of the cases in which flight on an aeroplane 
presents the only available means of progress. It will bea 
difficult experiment, but is accepted by the experimental 
pilots because of its value. I should like to add my 
personal tribute to the courage and skill of the members of 
the Experimental Staff and Flying Squadron at the Royal 
Aircraft Establishment. In one instance in particular loss 
of life occurred in a very direct attempt to assist in urgent 
| design. An accident, of which the cause was particularly 
obscure, had recurred, and an investigation was being made. 
The Royal Aircraft Establishment was approached for 
| assistance, and completed a valuable report ; when the last 
| records were being taken the aeroplane came to grief by a 

repetition of the accident which they were investigating. 

Both pilot and observer lost their lives. Although this is 

perhaps the most striking example, it is not alone in show- 

ing the call which aviation has made on men, not all of 
| whom had served in a theatre of war. 

Factors of Safety—I am not going to deal with the 
| calculations made when estimating the load which an 
| aeroplane can safely bear, but to draw attention to the 
| loads which may come on it due to its motion through the 
|air. A further difference. between military and civil 
| flying is shown in the process, and it will be seen that the 
| fighting pilot carried out his work under exciting conditions, 
| during which his aeroplane was subjected to severe strain, 

and in which his physical sensations must have added 
considerably to those due to the presence of an enemy. 
Needless to say the records shown were taken in a “ mock 
fight,” and require extension by the use of some little 
imagination before they are taken as representative of 
those in a “* real fight.” 





So much is this the case that in a loop,it is the earth which 
goes over your head, whilst in a banked_S turn the waves 
of a high sea are less wonderful than the swaying of the 
earth. These impressions are very real, and have a 
rational basis ; we are so accustomed to living on the earth, 
and to the use of such instruments as levels, that it needs a 
definite effort to realise that on an aeroplane a level does 
not indicate the horizontal. On the contrary, a level will 
consistently say horizontal when the aeroplane is banked 
to 45 degrees or more, and not only does the level say this, 
but the pilot’s sensations of feel tell hum he is sitting upright. 
In the absence of side-slipping the local level is given by 
the wings of an aeroplane. With an horizon visible a pilot 
can keep level. relative to the earth by the use of his eyes, 
but this power is removed by immersion in a cloud. By 
the use of instruments of a not very intricate nature, 
straight flying can be conducted in a cloud, and fog is not 
by any means an insuperable bar to aerial navigation. 

Leaving the record of ordinary flight and coming to the 
“* stunts,” it will be found that on two occasions the pilot 
was in danger of leaving his seat, and the importance of a 
belt will be appreciated. Looping and spinning produce 
heaviness on the whole, the extreme value being nearly 
three times the normal. A rapid turn almost always 
increases the apparent weight, and in a mock fight—Fig. 4— 
it is noticeable that the greater number of mancuvres 
seat the pilot more solidly, and therefore help in the 
accurate control of the aeroplane’s motion. In a few 
instances, and for a few seconds, the apparent weight is 
zero, whilst the extreme in the other direction is as great 
as four times the normal. 

Periods of high stress do not last long, but the air forces 
have been fully transmitted through the structure, which 
is then liable in fighting to be loaded to four or five times 
that in level flight. Although the conditions of fighting 
are very exacting, the demand for adequate structural 
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strength has been met with considerable success. It 
would therefore appear that for civil transport structural 
design is far advanced towards complete safety. 
Controls.—Reference has already been made to the 
pilot’s wish to have an aeroplane wholly subordinate to his 
will, even at the risk of danger to himself. Control is 
difficult to define in numerical form, especially as the 
manceuvres are rapid ; it takes only a few seconds to get 
from a level keel to a vertical bank, and the pilot i¢ far too 





busy to observe a stop watch. At the Royal Aircraft 
Establishment the idea was formed and developed of 


planes, balanced surfaces were introduced, and have 
sufficed to bridge the present range of size, at any rate for 
those large aeroplanes which have sufficient stability to 
fly themselves for the greater part of their time in the air. 
It might be thought that no limit existed to the possibilities 
of balancing, but it is found that the conditions required 
are not the same at all speeds of flight. It is important 
that the controls shall not “ take charge”’ due to over- 
balance, and so a small reserve of stability of the control 
surface is necessary. A more important, but less obvious 
limitation arises from the fact that the atmosphere is 





the motion would have become steady. The record shows 
that after a big bump the aeroplane controlled itself for 
more than two miles without any sign of danger. 

Unstable Aeroplane.—The next record—Fig. 6—is very 
different and not so easily obtained, since no pilot cares to 
let an unstable aeroplane attend to itself. No lock was 
provided, but by gently nursing the motion it was found 
possible to get a steady flying speed with the control 
column against a stop. Once there the pilot held it as long 
as he cared to, and the clock said that this was less than o 
minute. After a few seconds the nose of the aeroplane 


Accelerations on SES. during Mock Fight 
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FIG. 4—-LOADS ON AN AEROPLANE DURING A MOCK FIGHT 


photographing one aeroplane from another. The cinema 
camera used was carried on one aeroplane which flew 
steadily along a straight level path ; the film was driven 
by a small windmill. Directed towards a second aero- 
plane flying behind, any motion such as turning, rolling 
or looping could be photographed. The latest stage of 
the experiment is to use simultaneously a number of instru- 
ments bearing the undignified title of ‘‘ Rats,” which 
record the movements of the controls during the manw-uvre. 
The scheme will only be outlined this evening, as a full 
description will shortly be given by the Royal Aircraft 
Establishment. The work of reduction proved to be 
analytically difficult, and has been circumvented by the use 
of a globe on which the solutions of spherical geometry 
present no difficulties. Given such a method of investiga- 
tion it would be possible, even in a fighting scout, to assess 
the merits of any particular control in a definite numerical 
statement, and so lay the foundation for the final design of 
the best systems. 

Relay Control for Large Aeroplanex.—With the exception 
of a few flying boats the control of all heavier-than-air 
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craft has been by column or wheel and rudder bar con- 
nected by cables to the elevator, ailerons and rudder. 
This is a partial relay, as the couples which move the aero- 
plane come from the air, and are far greater than those 
exercised by the pilot’s muscles. An aeroplane of a given 
size may be light or heavy on its controls, and those 
designs in which the control is light are greatly appreciated. 
Forces on a pilot’s hand of 1 |b. to 3b. are described as 
light, 5 Ib. to 10 lb. acceptable, and 30 Ib. to 40 Ib. heavy. 
Bigger forces can be taken through the legs from the 
rudder bar. The largest manually controlled aeroplane 
weighs twenty times as much as the smallest, and other 
things being equal, this would represent the increase in the 
pilot’s effort. A small aeroplane with light control may 
represent a heavy type of large aeroplane. Some relief 
can be obtained by the use of an adjustable tail plane, but 
this is too slow for such operations as landing. In meeting 


the new problems involved in the control of large aero. | 


gusty, either naturally or because of the airscrews. This 
gustiness upsets all hope of accurate balance, as the 
irregular forces on the pilot’s limbs lead to discomfort. 
Some appreciable degree of stability in the controls is thus 
indicated, and as a corollary it is necessary to look to new 
ideas. The most promising development is one which 
assists the pilot in the same way as the steering engine of a 
ship assists the helmsman. The stage of finality is still 
distant, but one control has been developed and used for 
seaplanes which relieves the pilot of three-quarters of the 
effort required to move the ailerons. 


Stability.—The relay control just mentioned only assists 
the pilot, and does not remove the necessity for his con- 
stant attention. The human being is a complex mechan- 
ism on to which aeronautics throws all its outstanding 
difficulties, and although the opinion is probably heretical, 
I believe that pilots are not anxious to do unnecessary 
work. At any rate one of them had the normal human 
characteristic, and fixed a plate in the wind which was to 
operate the relay control when one wing went down and 
side-slipping began. He discovered a natural period of the 
aeroplane. Every six seconds down came the right wing, 
the control put over the ailerons and brought it up as 
expected, but overshot the mark so that hunting occurred 
until the pilot intervened. It is probable that that natural 


| period had never been suspected, just as early aeroplanes 


were thought to be free from phugoid oscillations. 

These natural periods are indicators of stability, and 
every aeroplane has its own characteristics. Many records 
are now available from the Royal Aircraft Establishment 
and some from Martlesham Heath. In a lecture to this 
society some years ago I had the pleasure of exhibiting a 
number of small models made to illustrate the mathe- 
matical theory of stability. Most of the examples to-night 
are taken from flight records, and as such are devoid of 
any theory. It is perhaps necessary to say this clearly, 
otherwise the distinction might be missed in the exactness 
of the agreement. 

Two pieces of apparatus, one a simple block of wood, 
will draw attention to the mechanical ideas which in 
aviation constitute the basis of stability. Everyone knows 
that a top-heavy body falls over ; an aeroplane may have 
@ property exactly analogous to top-heaviness, and a 
tendency to turn over on its back. The wooden block 
stands steadily on the table until disturbed, when it 
oscillates and gradually settles back to its initial state. 
This is one of the noticeable characteristics of the motion 
of a stable aeroplane. The other way up, the biock is 
stable against a small blow, but is upset by a larger one, 
and is typical of a limited range of stability. All these 
motions are familiar. A fourth type is far less common, 
and the model used to illustrate it is correspondingly 
uncommon. If I spin the gyro and set the apparatus in a 
vertical position it will oscillate slowly, the amplitude 
getting greater and greater until the apparatus falls over. 
This is the condition known to engineers as hunting. 

Stable Aeroplane.—Fig. 5 shows a speed record reproduced 
from an automatic apparatus attached to an aeroplane. 
A special clutch was provided by means of which the con- 
trol column could be locked ; the record begins with the 
aeroplane flying at 62 miles per hour and the lock just put 
into operation. As the steady speed was then 73 miles per 
hour, the aeroplane, being stable, commenced to dive and 
gain Overshooting the mark it passes to 83 miles | 
per hour before again turning upwards ; there is a very | 
obvious dying down of the oscillation, and in a few minutes | 


| began to go up, loss of speed resulted and stalling occurred. 
Dropping its nose rapidly the aeroplane began to gather 
speed and get into a vertical dive, but at 80 miles per hour 
the pilot again took control and resumed ordinary flight. 
The aeroplane in this condition is top-heavy. 

Further Records—As an aeroplane may be flown at 
different speeds it is necessary to examine the effect of 
speed on stability, and the next record—-Fig. 7—shows 
good stability for a modern aeroplane at speeds of 83 miles 
per hour to 111 miles per hour, and for conditions more 
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onerous than those of a locked control column. The records 
were taken by the equivalent of a pinhole camera carried 
by the aeroplane and directed towards the sun. The pilot 
started the record by putting the nose of the aeroplane 
down, and then abandoning the control column. Big 
oscillations were produced which died down with con- 
siderable rapidity. All records show marked damping, 
and without measurement it is difficult to detect any 
effect of speed. In the next record—Fig. 8—which is 
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uncommonly interesting, the effect of speed is obvious. 
The upper diagram shows that at a speed of 100 miles per 
hour and a height of 10,000ft., the aeroplane is satis- 
factorily stable, During the period “ a” the pilot did his 
best to fly level, whilst for “‘ 6” the aeroplane was left to 
its own devices, and proved to be a good competitor to the 
pilot. At the end of * 6” the pilot resumed control, put 
the nose down, and abandoned the column to get the 
oscillation diagram, which gives a measure of the stability. 
At a speed of 90 miles per hour at 4000ft., the oscillation 
died down a little for the first few periods and then became 
steady. The stability in this condition was very small 
indeed, and a reduction of speed to 70 miles per hour was 
sufficient to produce hunting. Two records are shown, the 
more rapidly increasing oscillation being associated with 
climbing. 

The oscillations so observed are calculable, and the effect 
of gusts in @ natural wind are readily deduced from the 
oscillations still observed in still air. It is to be hoped 
that the stability of the aeroplane will now receive the 
attention which has in the past been devoted to perform- 
ance, and has led to a British literature unparalleled in 
any other country of the world. It is easy to meke an 
unstable aeroplane ; it is not difficult to make a very stable 
aeroplane. On the other hand, it needs considerable care 
to give an aeroplane a desired degree of stability. It is to 


Stress Measurement. 
No. Tt 


THE measurement of stress as distinguished from 
the calculation of stress is a matter that will sooa 
become of importance, and is one of the lines along 
which bridge engineering will be further developed. 
Reliable information concerning the actual intensities 
of working stresses in main members of bridges, and 
especially in their connection details is very meagre, 
notwithstanding the fact that such information would 
be of inestimable value to all designers of steel bridges. 
The importance of stress measurements is so great 
that it might be said that such investigations in the 
future will prove one of the most useful aids in the 
design of bridges of all types, and not only of those of 
unprecedented span. 

When bridges are of great span there are secondary 
stresses to consider as well as primary stresses, and 
they cannot always be satisfactorily found by caleula- 
tion, which must be derived from assumptions; but 











Where a mechanical extensometer of sufficient 
delicacy is not available an optical method of measur- 
ing the extensions has been devised. The method 
consists in measuring upon a sereen the optically 

; projected magnified image of the gap produced by 
the separation of two knife edges fastened to the test 
piece, the projection of the image being in all respects 
similar to that employed in microphotography. A 
source of light being placed behind the knife edge, the 
gap is magnified under a microscope having a pro- 
jecting eye-piece and camera extensions in such a 
manner that the degree of magnification may be 
readily ascertained. The test piece having been 
placed in position in the testing machine, with the 
knife edges properly adjusted, the source of light is 
focussed on the back of the knife edges, the gap is 
carefully focussed upon the screen, and the width of 
its image is measured by means of a vernier. A known 
load is then applied, and the width of the image of the 
gap is again measured. The difference of the two 
readings gives the extension due to the load applied. 
This process, having been repeated for a series of 
increasing loads, readings are obtained which enable a 
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FIGS. 7 AND 8—STABILITY OF AEROPLANES AT DIFFERENT SPEEDS 


be hoped that we have for ever ceased to regard ‘stability 
with indifference, or as an undesirable quality which tends 
to diminish the skill required of a pilot. 

Once it is conceded in the necessary official quarters 
that the study of stability is important there will be no 
difficulty in beginning the progressive collection of data, 
but if this work is to proceed satisfactorily it is necessary 
that an appreciable part of the time of the staff of the 
National Physical Laboratory and the Royal Aircraft 
Establishment shall be continuously devoted to it. In- 
comparably more laborious than that relating to perform- 
ance, it is work which can only be broken into at frequent 
intervals at a cost of serious loss of time and accuracy, and 
in the days to come, when the number of aeronautical 
engineers with mathematical knowledge is sufficient for the 
needs of the industry, this data will be the fundamental 
stock-in-trade. The immediate needs of the industry 
have much support, but a policy of looking two or three 
years ahead has fewer advocates, in spite of the fact that 
such provision is necessary if Britain is to keep her lead 
in the air. 





Tue Minister of Public Works in France recently told 
the representative of the Associated Press of America that 
their programme called for the electrification of 5200 
miles of railway, the building of 3500 miles of local railway 
lines and tramways, the rebuilding of 6000 miles of national 
roads and about 60,000 miles of other highways that were 
ruined by the intensive army traffic or destroyed by mines 
and shell fire. More than 2000 bridges would have to 
be rebuilt, twelve tunnels must be practically re-bored, 
and a great many culverts be replaced. The amount of 
material required for this work was estimated at 10,000,000 
tons, Although an army of roadworkers, reaching 78,000 
men in 1918, had been employed constantly repairing 
roadways in the army zone, they were worn almost as 
fast as they were restored. The Germans tore up or blew 
up 2000 miles of track on the Northern railway system 
and about 1500{miles‘of the lines of the Eastern, along with 
2000 miles of telegraph and telephone wires. 


even in smaller metallic bridges, even where secondary 
stresses probably do not exist, it would be a manifest 
advantage to know the actual as compared with the 
calculated stress. The actual measurement of stresses 
is a matter that must depend upon the quick applica- 
tion of easily read and dependable instruments and 
gauges. 

From these findings, particularly in connection 
with secondary stresses, the design of bridges may be 
improved and made more rational and certain, and 
they will correct or confirm the results of theoretical 
analysis. Furthermore, it is by no means certain 
that the methods will be devoted to bridge work only. 
This experimental verification of stress conditions 
will be found particularly desirable in previously 
unexplored engineering fields, or wherever there are 
special features which may produce uncertain varia- 
tions from calculated and assumed conditions. Up 
to the moment theoretical analysis is far in advance 
of experimental verification, but there is certainly a 
growing movement towards experimental investiga- 
tion, as evidenced by the many tests of full size ¢om- 
pression members, and in load tests of bridges. The 
subject of measured strains opens the way to advance 
knowledge relating to the actual conditions or states of 
strain which pertain to engineering structures of all 
kinds. 

The measurement of stress has only been found 
practicable within the last few decades. In 1883 
Professor Frankel applied his extensometer to ascer- 
taining experimentally the true values of secondary 
stresses in bridge members, and his published results 
in Der Civilingenieur had the effect of inducing some 
foreign engineers to abandon the use of riveted con- 
nections in favour of pin connections, with the use of 
which it was assumed secondary stresses could not by 
any possibility exist, 





stress-strain diagram to be plotted, and the modulus 
of elasticity of the test piece to be determined. By 
substituting for the screen a photographic plate con- 
tained in a dark slide, a photograph of the image of the 
gap may be obtained. By the combination of the 
microscope, camera, and vernier, the extensions can 
be measured accurately to '/;99999in- 

Professor Coker’s apparatus for the optical deter- 
mination of stress consists primarily of two Nicol 
rhombs, a polariser, and an analyser. If a beam of 
ordinary white light is passed through the two rhombs 
and focussed on a screen, and the analyser is rotated, 
the light is transmitted or cut off according as the 
rhombs are parallel or crossed. If a thin slice of 
colourless crystal of uniform thickness is placed 
between the two rhombs, the transmitted light is of 
a uniform colour, say, blue, and by rotating the 
analyser through 90 deg. the complementary colour, 
yellow, is obtained. For investigations of stress a 
piece of celluloid is placed at an angle of 45 deg. in 
this apparatus. A pull is then transmitted to it, and 
the amounts of the load recorded. The colours 
change with the amount of the pull, each colour or 
shade corresponding to a definite intensity of stress, 
which can be easily calculated if the specimen is of 
some simple regular shape, resulting in a uniform 
intensity of stress throughout it. 

In 1889 Mesnager measured the stresses in some of 
the web members of a bridge of 180ft. span on the 
Orleans railway of France, by means of the Rabut 
extensometer, and described the work in the Annales 
des Ponts et Chausées. 

The instruments were fixed at four points of the 
cross section near each end of a member. The results 
thus ascertained experimentally gave similar results 
to those found by calculation as regards the stress 
carried by the member as a whole, but, remarkably 
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enough, the stress was not found to be uniform 
throughout the cross sectional area of the bar, there 
being considerable differences between the actual 
stresses on the opposite sides of the bar. In the com- 
pression members secondary stresses, amounting to 
200 per cent. of the direct stress, were found to exist, 
and in some cases there was a complete reversal of 
stress, from calculated compression to actual tension 
on one side of the member. In the diagonal members 
secondary stresses of a value of 45 per cent. of the 
calculated direct stress were found to exist. Such 
results showed that the design of the structure was by 
no means so perfect as was desirable. 

In 1901 some further experiments were made on the 
bridges of the Orleans railway, and were also described 
in the Annales des Ponts et Chausées. The investiga- 
tions were carried out on comparatively small trussed 
and plate girder spans, and interesting results were 
achieved. Some of the plate girder bridges which had 
been supposed to carry heavy stresses were found by 
the experimental method to be carrying much lighter 
stresses. In cases where longitudinal ties under the 
rails were carried on plate girders, the latter were found 
to be acting as girders having fixed ends, the stresses 
actually in the centre of the span being much less than 
those calculated, and with reversed stresses at the 
ends. In truss bridges of small span secondary 
stresses of 30 per cent. value were found to exist at the 
outside of the upper chord, and were found to be due 
to the deflection of the cross beams, causing the top. of 
the main girders to move laterally inwards. 

The bottom chords of some of the bridges took less 
stress than the upper chords owing to a certain amount 
of the stress in the bottom chord being taken gratuit- 
ously by the rail longitudinals or stringers and the 
bottom laterals. The cross girders, with ends riveted 
to the main girders, were found to act only as simple 
beams, the end restraint of the riveted connections 
being negligible. Rail longitudinals acted as simple 
beams when loaded between the cross girders, and as 
girders with fixed ends when the load was symmetric- 
ally disposed on both sides of the cross girder. 

This experimental verification method shows the 
necessity for providing for negative bending moments 
where longitudinal rail bearers are riveted to cross 
girders, the need for making the longitudinals as deep 
as possible to obviate torsional stresses in the czoss 
girders, and the importance of making the cross 





girders with as much depth as possible to obviate 
transverse bending of the main girders of the bridge. 

It may be remarked that the bridges upon which 
the experiments were made were of comparatively 
small span, and not of the largest and most important 
spans in existence. It should also be noted that the 
effect of the dead load, or of the erection of the struc- 
ture, could not be determined in any of the cases we 
have cited. 








JAMES WATT CENTENARY. 


Tue preliminary official announcement of the com- 
mittee which is arranging the programme of the James 
Watt Centenary Commemoration, to be held in Birming- 
ham on September 16th, 17th, and 18th, has just been 


issued. On Tuesday, the first day, a special service will | . . . pa 
| box is the same, while the vertical traverse is 9in. 


be held at Handsworth Parish Church, at which an address 
will be delivered by the Rev. E. W. Barnes, Canon of 
Westminster. Handsworth Church is about two miles 
from the centre of Birmingham, and contains the Chantrey 


statue of James Watt, besides memorials of Boulton and | 


Murdock. Subsequently a garden party will be held in 
the grounds of Heathfield Hall, by kind permission of Mr. 
George Tangye. It was at Heathfield Hall that Watt 
lived for the last thirty years of his life, and the garret 
workshop there, in which he continued his experiments 
after his retirement in 1800, is still preserved as he left it. 
Although the room is small and difficult of access, it is 
hoped that visitors will be able to inspect it. 
ing there will be a reception and lectures. 
the morning will be devoted to lectures, while in the after- 
noon excursions will be made to Bordesley and Ocker Hill 
to inspect the original Watt engine there. The Ocker 
Hill engine was working regularly from the time it was 
originally erected in 1776 up to 1892, and will be under 
steam again during the visits, which will be repeated on 
Thursday afternoon. The centenary dinner will take place 
on Wednesday evening. On Thursday morning a visit 
will be made to Boulton and Watts’ old works, the Soho 
Foundry, which is now occupied by W. T. Avery, Limited, 
and the University of Birmingham will hold a Degree 
Congregation, at which honorary degrees will be conferred 
on distinguished engineers and scientists. It is hoped 
to organise some other excursions besides the visits to the 
Watt engines, for Thursday, such as trips to Stratford-on- 
Avon, Warwick, &c., while arrangements are being made 
by @ ladies’ committee for the entertainment of those 
ladies who do not wish to attend all sections of the pro- 








In the even- | 
On Wednesday | 











gramme. During the commemoration a large collection of 
Watt, Boulton, and Murdock relies will be on view. The 
subscription to cover the whole of the programme, exclu- 
sive of wines and fares, is £2 10s., and cheques should be 
sent to the Hon. Secretary, James Watt Centenary Com- 
mittee, Chamber of Commerce Buildings, New-street, 
Birmingham. A Reception Committee has been organised, 
which, on being communicated with, will use every endea- 
vour to find accommodation for intending visitors. 








MOTOR-DRIVEN PORTABLE SHAPING 
MACHINE. 


A motor driven portable shaping machine, specially 
designed by Hulse and Co., Limited, Manchester, for 
machining the scarphes on cast steel stern frames of ships, 
is shown in the accompanying illustration. The machine's 
approximate weight is 11 tons. The traverse of the slide 
on the bed is 3ft., and the longitudinal traverse of the tool- 
The 
maximum distance from the underside of the tool-box to 
the top of the table is 14in., and the minimum lin.; the 
cutting speeds on full stroke varying between 15ft. and 
45ft. per minute. The slide bed is about 6ft. 6in. long, 
3ft. wide, and 3ft. 6in. deep. It is of strong box pattern, 
T-grooved in front, and planed on the underside and 
carried down to the floor. There is a geared slide with 
hand and variable self-acting traverse up to 3ft. in either 
direction along the bed by means of a screw, the feed 
motion and hand wheel being fitted at the front of the slide 
itself. The ram is of long rectangular box form, giving a 
large area of bearing surface, the stroke being readily 
varied by means of a screw in the disc, and quick return 
motion through a cast steel slotted link, the latter giving 
acentral thrust tothe ram. The tool-box has longitudinal, 
vertical and swivel slides, and has a variable self-acting 
and hand feed motion in either direction longitudinally 
and vertically. The gearing is cut steel, and is driven 
direct through cut steel double helical gear by a 15 horse- 
power motor with a variation of speed of 3to1. A heavy 
fly-wheel is provided. The range of feeds to the slide 
along the bed to the tool-box longitudinally are '/,in., }in., 
1/,,in., '/,in., and '/,,in., and those of the tool-box vertically 
"/agin., '/,git., '/g,iM., ‘/sgin., and '/g,in. The table measures 
4ft. by 2ft. 3in. by 2lin., and has T-grooves planed out of 
the solid on the top and one side. It is adjustable verti- 
cally by a screw, and longitudinally by a rack and pinion. 
All the bearings for the quick running shafts are brass 
bushed. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron and Stecl Advances Susper ded. 


THE strike deadlock in Yorkshire is viewed with 
the greatest disatisfaction by ironmasters in this district, 
and its continuance is exercising a very injurious influence 
upon Midland industry. It had been anticipated that in 
view of the agreement reached between the Government 
and the Miners’ Federation upon the main matter at issue in 
the other coalfields of the kingdom the Yorkshire situation 
would have proved fairly easy of settlement. But instead 
the reverse seems to be the case, and the iron and steel 
trades in the Birmingham district are suffering, if not as 
severely as those of Sheffield, still very sensibly. Midland 
trading interests cannot escape the disorganising effects 
of the paralysis which exists in Sheffield and the surround- 
ing producing area. The position of the iron and steel 
industry at date is beyond question critical, and the 
existing state of affairs is dangerous as an expansion of the 
Yorkshire miners’ spirit of unrest is feared in other districts 
and trades. It is not too much to say that there is a 
prevalent sense of helplessness hereabouts exceeding any- 
thing experienced during the war. For the time being the 
Staffordshire iron forges and mills are happily at work, but 
a great many factories are getting their supplies of fuel 
and other material disastrously cut down. Had it not 
been for the continued upheaval in Yorkshire there would 
have been a general revision of iron and steel prices here 
this week to meet the advance in coal. Selling rates, 
however, have become of secondary importance, and under 
the present chaotic conditions there is nothing for iron- 
masters to do but to await developments. Prices at date 
are still in suspense, and business is almost stagnant. 
jronmasters await the course of events until they are able 
better to estimate the cost of production. Some large 
advances have been talked about, as witness the figures 
given by me in the “ Latest News ”’ column last week, but 
many of the quotations which are going about, like the 
prices to which I have just referred, can only be regarded 
as problematical. The manufactured iron trade will, of 
course, be most severely hit by the 6s. advance in coal. 
Staffordshire makers state that they cannot see how the 
advance can be less than £2 to £2 10s. on bars and £1 10s. 
to £2 on puddled iron, but estimates vary very consider- 
ably, the market being sensitive to so many different 
interests. American competition is exercising a very 
sobering effect upon ironmasters’ deliberations, and Mid- 
land bar makers especially view with grave misgiving any 
unnecessary accentuation of the present disparity of prices 
between the two countries. 


Fabulous Prices for Bar Iron. 


According to report, Staffordshire Crown bars 
have been sold this week at as much as £27, which means 
an advance of £6 per ton, but the circumstances must have 
been very exceptional if the quotation is truly reported. 
In many cases quotations have been withdrawn altogether 
for the time being. The situation with regard to inter- 
national competition is recognised as grave, and ironmasters 
are very reluctant to handicap themselves more than they 
can possibly help by declaring larger advances than can 
be just done with without involving any great loss. It is 
recognised that a substantial rise in finished iron must take 
place. There is, however, a very strong body of opinion 
in favour of a moderate advance, though this may leave 
the ironmasters to pay more than a share of the added coal 
cost of production. The quotation of £25 2s. 6d. was 
talked about on ‘Change this week in Birmingham as 
being prevalent for small bars of jin. size, but this it must 
be understood is the old figure, and is subject to any 
advance which may be soon declared. All advances, of 
course, will be retrospective to July 21st, when the 6s. 
rise in coal took effect. Strip iron was quoted £22 10s. 
—old price—and black corrugated sheets, doubles, 
£21 10s.—old price. 


Will Pig Iron Advanc) over £1 per ton ? 


Most of the pig iron producers are off the market 
altogether. Some of them have practically no iron unsold, 
and those who have any count it safer policy to hold it for 
the present. Two or three Northamptonshire houses are 
open to sell at an advance of £1. But at present consumers 
generally decline to do business at 20s. increase unless 
they are badly wanting business. Some sales of North- 
amptonshire brands are stated to have been made at 165s. 
for forge and 170s. for foundry, f.o.t. at works. The 
majority of Derbyshire and Northampton smelters have 
not thought it worth while to revise prices, in the almost 
complete absence of buying and the great uncertainty with 
regard to the ultimate prices of coal and coke. So few 
people are buying pig iron that makers consider themselves 
sufficiently protected by the proviso which requires the 
buyer to add additional cost of production to the contracted 
price. Staffordshire part-mine has been advanced £1 per 
ton, and, notwithstanding the additional strength of some 
sellers, this is generally regarded as indicative of the amount 
of advance which will occur when prices are seriously 
revised. A wages advance to ironstone workers in this 
district will probably mean an addition to ore prices of 
3s. per ton, and consumers are warned that no such advance 
in pig iron as 12s.—the amount added in Cleveland—will 
satisfy the Staffordshire and Midland situation. 


Coke Supplies Jeopardised. 


A serious feature for the pig iron trade of the 
continued Yorkshire strike is the prospect of an exhaustion 
of furnace coke supplies. The blast-furnaces of South 
Staffordshire are operated chiefly by cokes from South 
Yorkshire. The coke ovens can go on only for a very few 
days when the mines have stopped, so that we are face to 
face with a cutting off of the pig iron supply. Derbyshire, 
following the example of the Cleveland district, is damping 
down furnaces. There is no{word of any such step having 


yet been found necessary in Staffordshire and East 





Worcestershire. In Northamptonshire, where the blast 
was stopped for three days during the peace celebrations, 
the pig iron makers are not so near the end of their tether 
regarding coke as certain of their neighbours, but damping 
down has already started there. It is stated that very soon 
a number of furnaces in the Midlands will have been brought 
to a standstill unless the South Yorkshire pits are promptly 
got going again. 


The Derbyshire and Lancashire Ooal Settlement. 


Tron and coalmasters in this district are emphasis- 
ing this week that in the settlement which has been arrived 
at between the Government and the Miners’ Federation 
respecting the strike in the Derbyshire, Lancashire, 
Cheshire, and some of the other coalfields the miners have 
had to abandon an important part of their case as presented 
before the Coal Commission, They claimed then that a 
reduction of working hours from eight to seven would not 
involve a corresponding reduction of output. They argued 
that the eighth hour was less productive than the rest. 
They even went the length of suggesting that as much 
coal would be produced in seven hours as in eight. Now, 
however, that it is a question of adjusting wage rates so 
as to insure pieceworkers against loss, these pleas are 
immediately abandoned. Nothing will do but an advance 
in rates which shall secure to the hewer as much for seven 
tons of coal as he has been in the habit of getting for eight. 
In other words, no allowance at all must be made for better 
average of output during the reduced number of hours 
worked. But if in fact a better average should be achieved 
the coal-getter upon piecework must have the benefit of 
it. And it is upon this basis a settlement has been reached. 
The actual effect of the settlement is unquestionably that 
the collier pieceworkers will earn more. It is earnestly 
to be hoped that fresh difficulties will not arise out of the 
allocation of the 11.1 per cent. between the various coal- 
fields, 


The Steel Trade 


The addition to the cost of coal has caused a rise 
in Welsh billets to Midland consumers of about 15s. per ton, 
but there is some fear that the supply of them will be 
stopped altogether, as the principal Welsh firm threatens 
to blow out its furnaces for three months in view of coal 
and other labour troubles. If the threat of the Ebbw Vale 
Steel Works to blow out its furnaces is carried out several 
mills in this district, more or less dependent on Welsh 
steel for re-rolling purposes, will probably become idle. 
The current basis for steel prices may be stated as follows, 
always with the presumption, however, that these rates 
are subject to any advance which may be shortly deter- 
mined :—Soft billets, £14 10s. to £15; carbon, £16; 
hoops, £23; angles, £17 5s.; tees, £18 5s.; joists, £17 ; 
ship, bridge and tank plates, £17 15s.; boiler plates, £21 
net delivered. 


Ame:ican Wrought tron Tube Competition, &c. 


It is remarkable how on all sides I hear from iron 
and steel consumers in the Staffordshire and Birmingham 
districts stories of increasing purchases of American 
material, and at prices pounds per ton» below Staffordshire 
rates. Although having its origin in bar iron, the com- 
petition is by no means confined to this class of mill pro- 
duct. Other branches are included and in several depart- 
ments deliveries are not nearly enough. Several weeks 
elapse from the placing of the order until the arrival of the 
material. Complaints, however, have been heard that 
some of the later consignments of American small bars 
have been irregular in shape, and against this the buyer 
seems to have no remedy. American wire rods are being 
shipped over here at £18 c.i.f. Liverpool. Quotations for 
the home production when last tested were substantially 
above the price mentioned. A challenge by America 
for supremacy in the wrought iron and steel tube trade is 
now being taken up by Staffordshire and Birmingham 
makers. It is very important to notice in this connection 
that there is no longer any specified export price for British 
tubes, individual British firms being now free to quote 
what they choose. Imports of low-priced raw material 
from America are being made to the biggest tonnage avail- 
able in order to cheapen production, but it is declared that 
if the prices of tubes are to be cut it can be done only at a 
loss. Still our interests are too large to allow of American 
aggression to go unanswered. Some pungent remarks 
on American competition and its causes have fallen this 
week from Mr. G. C. Vyle, presiding over the Council of the 
Birmingham Chamber of Commerce. The effect of Govern- 
ment interference—he would not call it control—in one of 
the finest British industries, which was now semi- 
nationalised, had been disastrous beyond words. America 
threatened our commercial supremacy. Her people sup- 
ported her and her labour leaders said: ‘“* Bring along all 
your machines and tools, and we will do the best we can 
with them.”” No economic heresies or fallacies blocked 
the way there. What was the result ? America pro- 
duced 770 tons of coal per man during a year ; we produced 
only 240 tons perman. In America 60 per cent. of the coal 
was cut by machinery ; here less than 10 per cent. was 
cut by machinery, and he thought that even now the 
possibilities of United States supremacy were not fully 
exploited. It cost 29s. 4d. to get a ton of coal to the 
pithead at British mines to-day ; in America it was done 
for 11s. 2d. per ton. 


Staffordshire Industries and Coal Shortage. 


The Staffordshire iron and steel trades have been 
for some time past subsisting on barely sufficient supplies 
of fuel, and were never therefore less prepared for the 
disorganisation caused by a colliers’ strike than now. 
But whatever the fuel stocks, all large ironworks are de- 
pendent on a regular inflow of fuel. In the general manu- 
facturing industries of the Staffordshire area, too, outside 
the iron and steel trades proper many schemes of develop- 
ment have been, and are still being, postponed until the 
sky shall have cleared. Manufacturing units in the Black 
Country and elsewhere are carrying on only below pro- 
ductive capacity owing to lack of fuel. The head of one 
big concern informed me this week that his works, though 
running at reduced speed, have repeatedly been in danger 
of complete stoppage this year. Once they were down to 
the last ton of coal. In similar manner at one Birmingham 








establishment devoted to the production of enamelled 
hollow-ware only one furnace: isf{going this week out of 
five, and though the circumstances of this special trade call 
urgently for maximum output§thejdifficulties of the coal 


situation forbid any attempt at expansion. Birmingham 
merchants are importing large quantities of hollow-ware 
from Canada and the United States which could be made 
in this district if only the fuel were available. Aluminium 
goods manufacturers are coming to the rescue with copious 
supplies, which meet with a ready sale; but these wares 
are not accep as a complete substitute. There are 
many industrial operations in the Birmingham district 
which require special qualities of coal from South York 

shire, Nottinghamshire, and Derbyshire pits. Reserves 
are so slender that the effects of a stoppage quickly make 
themselves felt, and the extra strain on the suddenly 
diminished output leaves little chance of a re-allocation of 
supplies to meet the emergency. 


Warwickshire * uel goes Elsewher . 


Warwickshire so far has kept quite aloof from the 
miners’ strikes. But large tonnages of coal from that dis- 
trict have now been ordered to be sent away by the Coal 
Controller, who seems to be concerned chiefly about the 
maintenance of food production and transit relating 
thereto. Preference in local coal supplies is also being 
given to certain power stations having specially important 
responsibilities, &c. The effect of this transfer of Warwick- 
shire coal will be more severely felt here in a few days. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Stee], and Metals. 


THE markets, both in iron and steel and in the 
ton-ferrous metals, are very much disturbed by the position 
which has arisen, for it is becoming evident, even to our 
most optimistic sections, that trade cannot be carried on 
unless something like reasonable conditions and some 
feeling of security can be re-established. The coal crisis 
may be settled for a time, but everyone feels that this— 
or if not this, then another—crisis may re-appear in a week 
ortwo. There seems to be no prospect whatever of steady 
persistent work, and without this it is impossible to recover 
stability and prosperity. 


Metals. 


The non-ferrous metal markets are disturbed by 
the speculative movement which appears to anticipate an 
early resumption of active consumptive trading. It is 
very difficult at present to discover whether this burst of 
speculation in metals is premature or whether it has any 
justification in a reasonable forecast of what is likely to 
happen. In thinking about prices we certainly have to 
keep consistently in mind the unpleasant fact that money 
has now ceased to give any accurate measure of values, 
and hence if possible to avoid false conclusions based upon 
the pre-war steadiness of money as a means of measure- 
ment. For instance, tin at £300 per ton appears dear 
to our minds, but tin as representative of a certain quan- 
tity of iron or steel is cheap. Thus a ton of tin in 1914 
represented in value about 50 tons of Scotch pig iron ; 
now it does not represent more than 25 to 30 tons of the 
same materia!. Copper was very cheap in 1914, and a ton 
of standard copper then represented 17 to 18 tons of Scotch 
pig iron ; now it represents only 10 tons, and is thought 
to be dear. It is thus abundantly clear that we have to 
get away from former conceptions of value until the 
stability of monetary measurement is brought back again. 
The actual movements of the copper market have not been 
very decided lately, but it is quite possible that the specu- 
lative impulse which has raised standard prices by £30 
per ton may not yet be exhausted. The danger of a relapse 
will come if bona fide trading does not soon step in and 
permit speculators to make profitable sales. No doubt 
& great amount of engineering and electrical work, capable 
of consuming vast quantities of copper, is waiting to be 
done. One does not expect that Great Britain can obtain 
her full share of this work, because she is handicapped by 
excessive costs ; but so long as the work is done by anyone 
the consumption of copper is the same. The doubt about 
the matter arises from the fear that financial strength will 
not be available to get the work done quickly. The price 
of copper sheets has been advanced only £3 per ton, but 
another penny per pound has been added to the price of 
brass condenser tubes and they now stand at Is. 7}d. 
per pound, equal to about £180 per ton. Apparently 
makers of these can do what they likein the way of 
‘* profiteering.” Tin has been a firm market, partly no 
doubt because of the American buying ; but this movement 
is lessening in strength, and our own consumption of tin 
may be reduced by the fuel difficulties which loom ahead 
and may seriously curtail manufacturing activity during 
the winter. Spelter has been a very firm market, and the 
outlook is thought to be particularly favourable. The 
buying from Japan goes on, and is a little curious, but we 
have already commented upon the unusual character of 
Japanese accumulations of spelter. Japan cannot well 
be contemplating the establishment of a large galvanising 
industry, nor does it seem possible that she can want such 
large quantities for the ordinary brass-making and using 
industries. The American market is very strong. A 
further slight improvement in the price has taken place 
and it does not seem improbable that the quotation for 
ordinary qualities will reach £45 per ton. Lead has been 
a strong steady market, and the alarm which was felt 
for some time in connection with the enormous Govern- 
ment stocks seems to be,subsiding. References have 
been made to some possible arrangement amongst pro- 
ducers with the view of dividing up the markets, but this 
is in the air at present. More serious is the report that 
Australian output may be stopped. 


Pig Iron. 


The foundry iron position in Manchester is rather 
obscure at present, and it does not seem at all clear that 





consumers will be prepared to pay enhanced prices to any 
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large extent. Of course, it is obvious that the total supply 
of foundry iron must be very considerably lessened by the 
recent events, and this fact. might help to establish extra- 
vagant prices for a time ; but, on the other hand, there is a 
decided difficulty about working the consumptive trades 
under the burden of dearer iron, and at present we cannot 
see what influence this will have upon the buying. There 
certainly seems to be less disposition to buy on this market 
than there was a fortnight ago. There is also evidently 
some fear in the minds of sellers that prices have advanced 
too far for safety. It is quite clear that the reasons which 
induced the Cleveland makers to arrest the price of No. 3 
iron at 160s. when the pressure of demand threatened to 
force it up much higher are still as valid as they ever were, 
and one fails to see why the pressure of costs should have 
more weight than the pressure of demand, provided, of 
course, that there is still ample margin for a paying profit ; 
and this, we think, cannot be denied, even although furnace 
coke should cost 10s. per ton more than it did.@ On the 
Manchester Exchange some small lots of Derbyshire No. 3 
foundry iron were sold at £9 per ton delivered, and there 
were buyers at that figure ; but as a rule sellers of Derby- 
shire were asking a good deal more, and were not by any 
means agreed as to the prices they ought to obtain. There 
were some who talked of £9 10s. delivered and others who 
looked for that price on trucks. Scotch foundry iron could 
probably have been bought on a basis of 200s. on trucks 
for the best brands. Business was, naturally, restricted 
and most people were waiting for a settlement of the prices. 
Cleveland iron was not offered and there was no definite 
news as to what the prices will be. 


Scrap. 


The market for scrap is not active yet, and the 
old dispute is going in as to reasonable prices. In heavy 
wrought scrap there is no business here, for the consumers 
decline to raise the price which they offered when finished 
iron—bar iron—was fixed at £20 10s. It is understood 
that bars are now to be at least £22, but the price offered 
for heavy wrought scrap is still £8 5s., and, of course, dealers 
will not accept it. Some of them are, however, obliged 
to accept the prices offered for cast scrap, and this has been 
selling at £7 5s. to £7 10s., although dealers are now trying 
to get £8 for it. Steel melting scrap is very plentiful at 
about £7 10s. per ton, although the price of basic pig iron 
is now £10 per ton. The demand for both steel and cast 
scrap should now be increasing, seeing that they are both 
very cheap materials. 


Profit-sharing in the Engineering Industry. 


Speaking at the meeting of shareholders in 
Edward Wood and Co., Limited, last week, the chairman, 
Sir Edward Graham Wood, referred to the importance of 
co-operation between employers and workers—a theme in 
which he has taken a special interest for some time. He 
said that at the Ocean Ironworks the connecting link be- 
tween the management and the men was the works com- 
mittee, which was formed over a vear ago, and it was doing 
good and extremely useful work. It had the confidence 
of all parties. This firm a few years ago made an arrange- 
ment whereby anybody in the workshops or on the staff 
could easily acquire shares in the company. This move 
had proved quite satisfactory, and the directors now pro- 
posed to go a step further. To show their appreciation of 
what had been done in the past and as an encouragement 
for the future, the directors had decided to ask approval 
of the adoption of a profit-sharing scheme to come into 
operation as from June Ist last, by which everybody 
employed by the firm down to the youngest apprentice 
should participate in any surplus profits there might be 
after charging 5 per cent. on the preference shares and 
reserve funds and 10 per cent. on the ordinary shares. 
There would, of course, be certain stipulations made as to 
continuity of service, timekeeping, &c. It may be men- 
tioned that during the war period this firm turned out 
one million heavy shells, in addition to constructional 
work, such as shell factories, aeroplane and T.N.T. fac- 
tories, gun shops, &c., together with between 3000 and 4000 
paravanes. 


Brazilian Commercial Delegation in Manchester. 


During last week the Federation of British 
Industries arranged a visit to Manchester of the Brazilian 
Commercial Delegation. Amongst the works which the 
delegates were privileged to inspect were the mills of R. 
Haworth and Co., the Calico Printers’ Association, the 
Manchester Ship Canal, and the British Westinghouse 
Company. 


New Works 


Broadheath, near Manchester, is steadily growing 
in importance as a centre of the machine tool trade. 
New works and extensions of those in existence are in 
progress. Geo. Richards and Co., Limited, whose works 
have grown to very large proportions in the last six or 
seven years, are about to build a large new foundry, which 
will enable the firm to increase its output by some 30 per 
cent. Kearns and Co., Limited, have almost completed 
the extension of their works by about 50 per cent., and the 
Churchill Machine Tool Company. Limited, is now erect- 
ing a large new works in this district. This firm has 
acquired 12 acres of land on which workshops, offices, 
canteens and stores are being erected. The buildings will 
cover approximately 2 acres and include an erecting shop 
200ft. long with four 40ft. bays, a machine shop with saw- 
tooth roof 220ft. long by 170ft. wide. The buildings have 
steel framework, panel walls and roofs covered with 
asbestos tiles and patent glazing. ‘The works are adjacent 
to the London and North-Western Railway line, with 
which they will communicate by means of a private siding. 
The architects for these works are Mortimore, Lyon and 
Co. ‘The latter firm is also responsible for the erection of 
a new works at Cheadle for the firm of David Baxter and 
Co. This works is close to the Midland Railway. 


Contract for a French Steamer. 


I understand that a very important order has 
been placed by the Compagnie Générale Transatlantique 
for a high-class steamer of 20,000 tons displacement, to 
be built by Messrs. Cammell Laird, The vessel will be 





built, engined, boilered and completed with all details at 
Birkenhead, where she will be laid down as soon as a berth 
is available. The propelling machinery will consist of 
double reduction geared turbines. : 


Barrow-In-Furness, Thursday. 
Hematites. 

The position of affairs in the hematite pig iron 
trade of this district is still very unsettled. The recent 
increase in the price of coal is a most serious matter, and 
although the activity is maintained at the level of a couple 
of weeks ago there is great uncertainty. Orders for the 
time being are well held and a good volume of iron is being 
produced, but it is of the future that there is concern. 
These fuel advances have caused prices of pig iron to rise 
sharply, and now parcels of mixed numbers ot Bessemer 
iron are at £10 12s, 6d., with special brands at £11 12s. 6d. 
per ton, both f.o.t. The trouble as to the future is as to 
what effect these increases in rates will have upon the 
trade generally in the face of competition that may easily 
set in in finished steel. In the meantime trade is being 
carried on with uncertainty. 


Iron Ore. 


The demand for hematite iron ore is brisk all 
round and local smelters are taking up practically the whole 
of the ore raised in the North Lancashire and Cumberland 
mines. Native sorts of ore are quoted at 50s. per ton net 
at mines. Spanish ores are in good demand and the quota- 
tions run around 50s. per ton delivered to West Coast 
furnaces. 


Steel. 

In the steel trade the labour dispute in the coal 
trade has cut off supplies of raw material, and during the 
whole of last week the whole of the plant at the Barrow 
Steel Works stood idle. During this week the Siemens 
and rail and merchant mills were re-started. Rails are 
the chief business in these days, and heavy sections are 
quoted at £16 to £16 10s. per ton, with light rails at 
£17 15s. to £20 10s. per ton, and billets are at £15 per ton, 
with ship plates at £17 15s. and boiler plates at £19 10s. 
per ton. 


Fuel. 
There is a brisk demand for coal, and steam sorts 
are at 40s. 6d. per ton delivered, and for coke there is a 
strong demand, with East Coast sorts at 53s. 8d. per ton 
delivered and Lancashire qualities at 53s. 6d. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Another Gloomy Week Opens. 


ConTRARY to the hopes entertained last week of 
an early settlement of the trouble which so suddenly arose 
in the Yorkshire coalfields and rapidly spread into Derby- 
shire and Nottinghamshire, Monday dawned with the 
strike still in operation. Whilst in London during the 
latter portion of last week I was told that City men were 
smiling at the suggestion of Sheffield’s steel works having 
to close down so soon for want of coal, and regarding it as 
so much “ bunkum.”’ It would be a good thing for Sheffield 
if such a happy attitude were justified. It certainly is 
not. How many works in a district like this can carry 
large coal reserves? Very few indeed. The majority 
—a very large majority—have to live from hand to mouth 
so far as coal supplies are concerned, absolutely dependent 
upon the regularity of a procession of coal carts from the 
pits and stations to the works. Obviously, they are 
affected at once. Regarding the larger firms with fair 
accommodation for putting down stocks, they are not 
prepared to make inroads at once upon reserves that have 
only just been built up with a great deal of trouble. And 
even if they did, their consumption of fuel is so enormous 
that their stocks could only last for an extremely short 
time. City men were therefore not justified in regarding 
the reports of industrial chaos with scepticism. The 
position is about es bad as ever it could be. In fact, one 
leading manufacturer said to me, ** There is no position 
at ali—no outlook—nothing.”’ However light-heartedly 
the matter may be regarded in some City circles, people 
on the spot know better. They know that when the York- 
shire business is settled—as it may have been, of course, by 
now—there still remains the national coal crisis on the 
Sankey report, and should the 6s. per ton advance be per 
mitted to stand the position for iron and steel makers will 
be @ very serious one indeed. The advance is already on 
[ know, but the last word has not yet been heard on the 
subject from the coalowners and their allies, the iron and 
steel-making interests. 


Destroying the Incentive. 


On the eve of an important joint meeting of 
shareholders in several large colliery companies forming 
the Sheepbridge group, having an aggregate output of 
2,500,000 tons of coal per annum, Mr. Maurice Deacon, 
managing director of the Sheepbridge Coal and Iron Com- 
pany, has written a letter on the Yorkshire dispute, which 
is worth quoting here, coming as it does from the pen of 
one who writes with such authority upon the subject. 
“ Once more,” he says, “ a huge bungle has been perpe- 
trated by the Government in the attempt to settle the 
miners’ strike by guaranteeing that they shall receive not 
less wages when working seven hours than when working 
eight hours——the effect of which is directly to encourage 
idleness and reduce output. Surely the merest amateur 
will at once see that if the miners are guaranteed a fixed 
wage they will not put forth their best efforts to increase 
output. On the contrary, they will quite naturally slacken 
their efforts, knowing that they will be paid the same wage 
whether they work vigorously or not. How long will this 
muddled Government interference continue to undermine 
the true principles of industry and management, which 
alone can reinstate the country in a condition of prosperity ? 
The whole question in dispute is a mere trifle in pounds, 
shillings and pence, and but for the muddling interference 





of the Government no strike would have occurred on thig 
point. The South Yorkshire coalowners and the men, 
who both know their business better than any Govern. 
ment can be expected to know it, had come to an equitable 
arrangement satisfactory to both parties, subject to the 
consent of the Government, who turned down the arrange. 
ment and declined to pay: more than 10 per cent., when 
the coalowners had, after long discussion, agreed to 14.3 
per cent. as the sum to which the men were entitled under 
the Sankey report.” But whilst it seems undoubtedly the 
case that the trouble commenced through Government 
muddling, has it not to be remembered that the views of 
South Yorkshire owners on the 14.3 per cent. question 
were not shared by those in West Yorkshire, and that the 
10 per cent. was the figure quoted by the leaders of the men 
before the Coal Commission as that which would represent 
the difference between the output of coal under the eight- 
hour shift and that under the seven-hour shift ? However 
much one feels inclined to denounce Government inefti 

ciency in the handling of the mines on the one hand, and 
to take the best view of the miners on the other hand, 
for the sake of the hardships they endure, the risk to life 
and limb which they every day run, and the splendid 
manner in which so many of them went to the Colours 
during the war, it cannot be contended that in the present 
matter they are doing anything but bringing the industry 
of the country to the brink of ruin. There is precious 
little ‘“‘ bunkum”’ about this business. It is too real, 
In some quarters the feeling is growing that the Yorkshire 
trouble is largely due to personal feeling between Mr. 
Smillie and Mr. Smith, the latter considering that he ought 
to have been head of the Federation instead of president 
of the Yorkshire Miners’ Association, and therefore desirous 
of seizing an opportunity for a display of power. 


An Influential Protest. 


At the meeting to which I have just referred, 
and which was addressed by Lord Aberconway, chairman 
of John Brown and Co., Limited, the following resolution 
was passed “ That this joint meeting of the shareholders 
in the Sheepbridge, Dinnington, Maltby, Rossington, and 
Firbeck Colliery Companies, representing an aggregate 
capital of £3,248,996 and consisting of 4700 shareholders, 
employing 10,000 workers who receive £2,000,000 per 
annum in wages and raising an annual output of 2,500,000 
tons of coal, hereby records its strong condemnation of the 
reports of the Coal Industry Commission. Further, this 
meeting expresses its strong opposition to the nationalisa 
tion of collieries, the result of which would, in their opinion, 
be disastrous not only to the economical production ot 
coal, but also to the general trading interests of the nation 
at large, consequent upon the inevitable increase in the 
cost of production of all manufactured goods and the tend 
ency of State management to discourage individual effort 
and industry.’’ Lord Aberconway declared that the 
difference between the Coal Controller's 10 per cent. 
advance and the 14.3 per cent. which the South Yorkshire 
coalowners were willing to give was too trivial a matter to 
precipitate a strike. He regretted that the Coal Controller 
should have interfered at all. He upset a settlement 
come to between the men and the owners; but even if 
he had blundered that could not justify what had happened 
in the collieries. As to the action of certain revolutionary 
spirits in trying to wreck the mines by stopping the pumps 
and the fans, no words could be too strong to condemn 
them. From the miners’ own point of view it was an act 
of insanity to ruin their own means of livelihood. Mr. 
Maurice Deacon, another of the speakers, said that if 
given the choice of two evils, nationalisation or unification, 
he would prefer the former, assuming that a fair and proper 
compensation would be paid by the Government for the 
handing over of the colliery property. He said that 
because he was convinced after fifty years’ experience in 
handling large numbers of men and managing various 
collieries, unification of management must result in abject 
failure and complete colapse of the econimic working of 
coal. Dual control between the managers and _ the 
miners—that was what unification meant— must lead to 
continuous muddling, simply because it was impossible 
under such a system to come to prompt decisions and 
rapid action. 


How Trade is being Killed. 


Will the protests of these thoroughly representa- 
tive men be unheeded ? They know the truth. They 
do not speak, like so many men who discuss the problem, 
from mere hearsay. To them it is a matter of vital import, 
and they are appalled at the ease with which the majority 
of the miners are being misled by a crowd of noisy revo 
lutionaries with nothing at stake. The general atmosphere 
of indifference in the country fills them with misgivings. 
Men like Lord Aberconway and some of the other speaker> 
at the meeting are equally representative of the great tron 
and steel industries of the nation. They are aware ol 
what is happening in those circles. Valuable trade is 
being lost daily, because the workers are insisting upon 
terms which make it impossible for us to compete with 
foreigners in overseas markets. Our manufacturers 
tenders are being turned down in favour of those submitted 
from other countries. I am not writing this without good 
cause. Only on Tuesday morning I had a visit from the 
head of a firm which had just lost a contract for 12,000 
files. He showed me a letter from the firm to whom his 
people had tendered. A portion of it ran: ‘‘ We are 
afraid that recent developments ia the Sheffield trade will 
tend to drive merchants to buy these goods in America 
which is a thing we desire most earnestly to avoid. If our 
workpeople could only have this fact impressed upon them 
incessantly they might draw up in time to prevent what 
will in a year or two become a state of grave unemploy- 
ment. This country cannot afford to live upon the pro- 
ceeds of taking in one another’s washing.” The files were 
required for West Africa. 


Germany Redivivus. 


The same morning I happened to meet two diree- 
tors of a well-known cutlery company. Knowing nothing 
of what I had just learnt, they showed me two letters 
received, one from Canada and: the other from Denmark. 
The former, from people who had been their best Canadian 
customers, read: ‘“ We are in receipt of your letter of 
July 3rd, with quotation for table knives. On consider- 
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ing the figure quoted we have decided it is impossible for 
us to place business. For the purpose for which these 
goods are used we can purchase in the United States knives 
and forks which will meet our requirements. Although 
the duty on goods coming into Canada from the United 
States is considerably higher than on British made goods, 
the American knives and forks can be sold at practically 
half the price at which we could sell the knives named in 
your quotation. It would appear to us that if the other 
goods we have been purchasing from you have increased 
at the same ratio it will be impossible for us to place further 
business, but we hope conditions in your country will 
improve and enable you tu quote figures which will meet 
prices now being named by American manufacturers.” 
The letter from Denmark included the following para- 
graph: “‘ I can assure you that your countrymen are quite 
mistaken if they think that the Germans are now beaten 
for all time. Unfortunately they are not. You know 
my feelings against the Germans, and I am sorry to say 
that the German travellers and merchants here have 
already met again, the former quoting prices that, taking 
into consideration the lower rate of exchange, leaves the 
English cutlery—and I do not doubt it is the same in other 
lines—hundreds per cent. higher in price. The Germans 
are more tenacious of life than cats. You can kill them 
and they are awake again. I am sorry to say so, but I 
am certain that within one year they will have conquered 
the market here again, and, moreover, will hold it. Do you 
know what the Germans are telling us? That within 
ten years they will have Alsace-Lorraine again.’’ These 
are striking answers from West Africa, Canada, and Den- 
mark to the trade policy now being forced upon our manu- 
facturers. Labour is jazzing and the Government muddling 
whilst our commerce and industry are being ripped to 
pieces by ally and enemy alike. How long will the nation 
stand this nonsense ? 


General Conditions. 


The days when one could quietly review the out- 
look have temporarily passed. To quote again the words 
of a manufacturer here: ‘‘ There is no outlook— nothing.” 
The Sheffield members of a commercial mission to Germany 
will have returned before these words appear in print. 
They were expected yesterday— Thursday. They repre- 
sent eight firms, and during a fortnight’s tour on the other 
side of the Rhine, under the auspices of the Overseas 
Department of the Board of Trade, have gained, I am given 
to understand, some very valuable knowledge. But what 
on earth is the use of gaining knowledge, however valuable, 
if labour under the nominal control of the State has got 
the bit between its teeth and is bolting with the country’s 
trade ? The mission might just as usefully have been 
sent to the poor persecuted Peruvians or to study industrial 
conditions at the South Pole, unless those concerned are 
prepared to drop their tomfoolery and to act on the know- 
ledge gained. As a matter of plain fact, the deputation 
will return to discover that during its absence a situation 
has developed in the Yorkshire coalfield that has thrown 
the industries of Sheffield into a state of absolute chaos ; 
that the shortage of coal is closing department after depart- 
ment, that the ranks of the unemployed in the city are 
being augmented at the rate of 1000 a day and more, and 
that in all probability the majority of works will close down 
for the August holiday not to reopen again until the strike 
has been settled and the pits have become normalised. 
That is the cold douche sort of welcome home that awaits 
them. What is wanted is a mission of sanity to labour 
generally and to miners in particular, and a thorough 
cleansing of inept officialdom from the too-numerous 
Government departments. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Conditions. 


In the main trading conditions in the North of 
England remain much as I reported a week ago. It is 
possible that rather too much emphasis is being laid in 
some quarters upon the loss of trade to foreign com- 
petitors, but the fact remains that a good deal of business, 
which would doubtless have been placed in this district 
but for the uncertainty of delivery occasioned by the 
labour unrest, is going abroad. Foreign representatives 
are keenly watching every opportunity to secure business 
for which delivery is pressing. Remembering the un- 
settled state of labour, the uncertainty as to prices, and 
the monetary stringency which exists, and is likely to 
continue for some time to come, it cannot be said that 
trade is really bad. There is a good undercurrent, and, 
given a more settled state of things, there would without 
doubt be a considerable expansion in trade. 


Cleveland Iron Trade. 


The uncertainty as to the course of prices in 
the Cleveland pig iron trade has been removed this week 
by an announcement to the effect that the ironmasters 
have decided to make no alteration in consequence of the 
6s. per ton advance in coal. This decision has been re- 
ceived with considerable relief by traders generally, for it 
puts an end to the uncertainty which for the past two or 
three weeks has all but completely paralysed business. 
It is particularly welcome in the export trade, for it was 
impossible to do business with foreign buyers in the absence 
of a firm price, while they naturally decline to consider 
offers with a proviso for an increase in case of a@ rise in 
makers’ prices. A rather better foreign inquiry is re- 
ported, and traders will now be in « position to deal with 
it. In deciding not to increase the price makers have no 
doubt had in view the present position of the export trade. 
With Luxembourg iron actually coming into England 
and American iron cutting into our trade with Italy and 
Scandinavia, it has been recognised that this is no time 
for further handicapping Cleveland iron in foreign markets. 
It remains yet to be seen whether an advance in price 
will not ultimately become necessary or whether. ‘mekers 
will still insist upon the inclusion of a protective clause 
in home contracts. The home trade at the moment is 
somewhat quiet, owing to the uncertainties of the labour 





situation, but in any case makers have little foundry iron 
to offer, for the Peace stoppage reduced the output, and the 
production since the restarting of the furnaces has con- 
sisted for the most part of inferior and unmarketeble iron. 
Home prices now stand at 164s. for No. 1 and 160s. for 
No. 3 Cleveland G.M.B. and No. 4 foundry. No. 4 forge, 
which is relatively much more plentiful, is obtainable at 
a rebate of 2s. to 3s. per ton on the No. 3 price. Export 
prices are in every case 5s. per ton more. 


Hematite Pig Iron. 


The decision not to increase the price of pig iron 
applies equally to hematite, the position in regard to which 
was rather less pressing, as the fall in foreign ore freights 
has eased the situation. From an industrial point of view 
the volume of iron being produced is well maintained, but 
it is all taken up under current contracts. Makers are 
cautious as to forward sales. There is a fair inquiry for 
export, and the definite pronouncement as to prices should 
facilitate further business, notwithstanding the pressure 
of foreign competition. East Coast mixed numbers for 
home consumption are 200s., and for export 205s. per ton. 
The No. | quality is 2s. 6d. per ton more. 


Iron-making Materials. 


The foreign ore trade is quieter so far as new 
business is concerned. There has been some heavy buying 
of late, and with better tonnage facilities ore has been 
coming forward so well that at the moment there is some- 
thing like & glut. Freights still show a weakening ten- 
dency, the latest Bilbao-Tees fixture being 26s. On this 
freight the selling price of best Bilbao Rubio of 50 per 
cent. quality is round about 50s. 6d. delivered at the works. 
Deliveries of coke are satisfactory, and good medium 
furnace kinds now realise 48s. at the ovens, or about 
50s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is very uncertain. The works are actively employed 
on current contracts, some manufacturers having orders 
in hand that will keep them in full operation for some 
months to come. They can therefore afford to regard 
with less concern than might otherwise be felt the marked 
slackness in the volume of business. The demand for 
shipyard material is unabated, but business in the rail 
end constructional departments is very quiet. The 
home demand for rails is held up, while the foreign markets 
are being seriously cut into by the American rail makers. 
The fact that pig iron prices are not being advanced may 
perhaps obviate any further advance in finished steel. 
It was announced on Tuesday, however, that in conse- 
quence of the increase in the price of coal finished iron 
bars would be advanced 30s. perton. Principal quotations 
are as follows :—Common iron bars, £22; marked bars, 
£24 10s.; ship rivets, £27 10s.; steel ship, bridge, and tank 
plates, £17 15s.; steel angles, £17 5s.; steel joists, £17 ; 
heavy sections of steel rails, £16; steel hoops, £23 5s.; 
galvanised sheets, £27 10s.; and black sheets, £22. 


The Coal Trade. 


The outstanding feature of the coal trade of 
Northumberland and Durham at the moment is the com- 
parative freedom from the general unrest of the miners. 
Generally throughout the two counties the delicate 
negotiations on the Sankey rearrangement have been 
amicably concluded. The peculiar position of the North- 
East coal area, especially as to hours, renders it unlikely 
that the new hours’ agreement will seriously reduce the 
output. Naturally, the cost will be increased, but no 
more than, say, 9d. per ton on the average. At the present 
time the collieries are working quietly and regularly, 
though the absenteeism and the individual output are 
still adverse factors. Despite everything that can be said, 
the output per hewer per shift continues to recede, and 
even the output of machine-cut coal is falling, just as in 
hand-won coal. The market presents nothing in the way 
of radical improvement, the position remaining actually 
very difficult and involved in all sorts of restrictions so far 
as free trading is concerned. It is recognised that it will 
take some weeks at least to overcome the embarrassing 
and dislocating conditions created by the Yorkshire strike, 
and that in the meantime the Government will continue 
to take very large quantities of Northern coal. The 
situation is further complicated by the approach of the 
August holidays, which will mean a stoppage of all the 
mines for some days and slack working. In these cir- 
cumstances there is not much prospect of any large quan- 
tity of coal being available for shipment before September. 
All efforts are directed towards meeting the excessive 
home demands, London and the dockyards and other 
national services urgently clamouring for supplies. The 
inquiry from abroad is almost unprecedented. Italy, 
France, Spain, and all the Scandinavian countries are 
prepared to take unlimited quantities for delivery to the 
end of the year, but coalowners will not quote ahead, 
and all business is consequently postponed till the various 
labour troubles show signs of settling down. Nominal 
prices for neutrals are :—Northumberlands: Best Blyth 
steams, 90s.; Tyne primes, 85s.; other qualities, 80s.; 
best smalls, 70s.; other sorts, 55s. to 60s.; best gas, 70s. 
to 72s. 6d.; seconds, 67s. 6d. to 70s.; coking coals, 67s. 6d. 
to 70s. Durhams: Best gas, 72s. 6d.; second gas, 70s.; 
special Wear gas, 75s.; smithy and coking unscreened, 
70s.; bunkers, 60s. to 70s.; foundry coke, best, 80s.; 
patent, 75s. to 80s.; and gas coke, 76s. to 78s. The 
principal prices to Allies are :—Best steams, 70s.; smalls, 
45s.; Tyne primes, 70s.; unscreened, 61s. 8d.; smalls, 
45s.; other qualities, 65s. to 70s.; best gas, 65s.; Wear 
specials, 57s.; seconds, 52s.; and coking coal, 55s. 











SCOTLAND. 
(From our ewn Correspondent.) 
Extended Holidays. 


Tur annual fair holidays in the Glasgow district 
were due to finish on Monday last, but the return_of 





workers was very meagre, and it will be Tuesday next 
before anything in the way of a re-start is made. The 
weather has been unucually fine and the majority of the 
workers have evidently decided to remain at the coast 
or country until after the local ‘‘ Peace Day,” which is 
to be celebrated on Monday, August 4th. 


Finished Iron and Steel. 


With the majority of the works idle owing to the 
holidays chief interest in industrial circles centres on the 
question of the inevitable rise in fuels all round and the 
ultimate effect on business. With exports practically 
eliminated makers are concentrating their attentions on 
the home trade, and it is problematical whether the new 
values which will have to be imposed will not be beyond 
local consumers. Many are already negotiating with other 
countries for their supplies of materials and a further increase 
in prices is not likely to make matters any better. Up 
till now home orders have in most cases been sufficient to 
keep works active, but if consumers widen their policy 
of outside purchasing makers will be in anything but an 
enviable position. Apart from the fuel question, raw 
materials and labour costs are continually on the increase, 
and while this is the case makers have apparently no option 
but to increase prices accordingly. Only the high rates 
of freight preserve the home market from being flooded 
with materials from competitive countries, and there is 
always the probability facing the home manufacturer 
that sooner or later his prices will be undercut to an unbear- 
able extent. Already certain commodities are being 
imported into this country at keener prices than the home 
article even with freights as at present. The export 
trade has practically disappeared, and with home prices 
completely out of it compared with those of other countries 
the situation is little, if anything, short of serious. 


Coal. 


The past week has been a very quiet one in the 
Scotch coal trade. Fuel raised prior to the holidays was 
practically all arranged for and consequently little business 
will be possible until work is resumed. The demand is 
fair, but the recent advance in prices is bound to have an 
effect on turnover, many consumers already arranging to 
cut down their requirements to the utmost possible limits. 
Export licences are now much more plentiful, but only a 
moderate quantity of fuel is available under the present 
circumstances in respect to output. The shipments 
during the past week amounted to 53,613 tons, compared 
with 125,194 in the preceding week and 82,741 tons in the 
same week last year. Ell coal, f.o.b. Glasgow, 33s. 6d. 
to 35s.; splint, 35s. to 37s.; steam, 33s. 6d. to 34s. fd.: 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; best screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams. 35s.; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 
These prices are subject to the recent rise ot 6s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Coal Position. 


THE South Wales coal position during the last 
few days has been complicated by conflicting interpreta- 
tions of the instruction issued by the Coal Controller's 
department with regard to coal exports. This instruction 
was in the following terms :—“‘ Clearance of British ships 
loaded with coal, coke, or manufactured fuel not pro- 
ceeding on Admiralty account abroad or to bunkering 
depot or coastwise is suspended.”” Without exception this 
order was construed as a definite embargo on all coal 
exports, and the ensuing consternation was. second only 
to that which followed the announcement of the 6s. rise 
in the price of coal. South Wales coalowners promptly 
telegraphed to the department that a rigid embargo on 
exports would soon lay a large portion of the coalfield idle, 
but before opportunity had been available for a reply 
through the customary departmental channels intimation 
was received at Cardiff from the head of the Bristol 
Channel Exports Section of the Coal Controller's staff 
that the instruction had been misconstrued, and that 
nothing was further from the Government’s intention 
than that coal production should be lessened, with the 
attendant possibility of the closing of pits. To construe 
the order as an absolute embargo on coal exports was 
therefore wrong, as the aim of the authorities was limited 
to tightening the supervision of exports, so that home 
needs, in view of the cessation of coal production in York- 
shire, should not go short of fulfilment. Even now the 
ambiguity is not wholly cleared away, and the general 
impression is that the confusion was due to inter-depart- 
mental misunderstanding. Already the instruction is 
modified by a further communication notifying the removal 
of foundry coke and pure anthracite from the ambit of the 
restriction, and it is confidently expected that concurrently 
with the return to work of the Yorkshire miners the entire 
instruction will be cancelled. 


The Output of Coal, 


Reliable returns are not yet available of the 
reduction of coal output in South Wales during the first 
week of the statutory seven-hour day. So far as the 
figures have been collated they show an approximate 
reduction of 194,600 tons, the total output for the week 
being 778,200 tons, as compared with 972,800 tons in the 
preceding week, which was the last of the eight-hour day 
regime. This represents a reduction of about 20 per cent., 
but no one suggests that the figures provide reliable data 
for permanent comparison, as the first week of the shorter 
working day contained the Peace festival, when all the 
pits were idle, and in the same week quite 15,000 colliers 
were on strike. With regard to the formula propounded 
by the Government, and accepted by the Miners’ Federa- 
tion, for ascertaining the rate of increase in piecework 
wages to compensate the men for the shortening of the 
working day, it is believed that the South Wales coalfield 
will be entitled to the maximum within the limits of the 
formula, 











122 


THE ENGINEER 


Ava, 1, 1919 








Steel Deadlock. 


There is no change in the deadlock in the South 
Wales steel trade, and, as the skilled craftsmen, who are 
demanding a flat-rate minimum of £5 a week, have already 
been out on strike for a month, whole works in various 
parts of the area are being brought to a standstill. At the 
Ebbw Vale Steel Works the managing director, Mr. 
Frederick Mills, made an effort to effect a separate agree- 
ment, but the skilled men rejected his offer, declaring 
that the issue must be determined for the whole area by the 
respective organisations of the employers and employed. 
The outlook, therefore, is one wholly of shadows, no bright 
spot being discoverable, as the counter offer of the em- 
ployers was rejected before the strike was commenced, 
and no further approaches have been made along these 
channels to remove the deadlock. Meanwhile the posi- 
tion of workers outside the skilled craftsmen’s union is 
particularly unfortunate, and both the Blast-furnacemen’s 
Union and the Confederation of Iron and Steel Workers, 
through the respective organisations in South Wales and 
Monmouthshire, are, in sheer self-defence, insistent in 
appeals for resumption of settlement negotiations between 
the parties to the dispute, the latest proposal being that 
the Ministry of Labour should intervene. At Ebbw Vale 
the furnaces are being raked out in anticipation apparently 
of a prolonged stoppage. 


South Wales Engineers Institute. 


Several questions raising problems in the 
technical education and training of engineering pupils 
and apprentices were discussed at a general meeting of the 
South Wales Institute of Engineers at Cardiff last Friday, 
Mr. Edward Dawson, the President, occupying the chair. 
Principal Coles, of the Cardiff Municipal Technical College, 
announced that the Bristol Channel Dry Dock Owners 
and Ship Repairing Association had decided that those 
of their apprentices who had done efficient work at the 
evening classes should have the opportunity of receiving 
full-time tuition at the Cardiff Technical College for six 
months during their fourth and fifth years, receiving 
meanwhile their full wages. As representing the local 
branch of the Amalgamated Society of Engineers, of 
which they are joint secretaries, Mr. Patterson and Mr. 
James expressed the view that to make mechanical engi- 
neering more attractive to youths by scholarships, &c., 
would tend to overweight the industry, with concurrent 
depression of wages. Mr. Patterson said he was acquainted 
with an engineering shop where there were as many as 
fifty-three apprentices to twenty mechanics and fitters ; 
and Mr. James emphasised that less skilled trades, like 
boilermakers and shipwrights, received more money 
during the war than mechanics and fitters, this anomaly 
being due to the fact that they were “ a close corporation.” 
Principal Knox, of the South Wales School of Mines, 
reminded the Institute that the object sought to be 
achieved was not to increase the number of apprentices, 
but to afford facilities to those youths who were indentured, 
whatever their number, for obtaining a system of education 
and training more efficient than that which had been 
available in the past. Mr. Fred J. Taylor, President of 
the Welsh Engineers’ and Iron Founders’ Association, 
said the reform which Principal Knox had outlined was 
imperative, and he urged the Institute to convene a round- 
table conference to consider it. The President (Mr. 
Dawson) promised to press upon the Council of the 
Institute the need of arranging for such a conference. 


End of the Coal Tippers’ Strike. 


The coal tippers at the Bute Docks, Cardiff, 
resumed work on Monday after a strike of a fortnight’s 
duration. No settlement of the issue, viz., a reduction of 
. the labour list, has been effected, but the men have con- 
sented to abide by the decision of the Railway Executive, 
after full investigation with representatives of the head- 
quarters staff of the National Union of Railwaymen and 
the Transport Workers’ Federation. The strike has been 
disastrous to the port of Cardiff, for throughout the fort- 
night over which it extended the docks were congested 
with shipping tonnage, while in the Roads forty to fifty 
ships had collected awaiting admission. But the economic 
loss is not confined to the shipping interests, as the strike 
involved the holding-up of immense numbers of coal 
trucks, which remained throughout loaded on the wharves, 
thus interrupting the supply of empty wagons to the pits, 
without which mining operations cannot proceed. The 
result is that for the fortnight covered by the strike many 
collieries were intermittently idle, an average probably of 
4000 men being involved each day. 


Unofficicial Tin-plate Ballot. 


The unofficial ballot of South Wales tin-plate 
workers on the question of repudiation of the recent 
wage agreement effected by the Tin-plate Industrial 
Council, and the substitution of a strike policy in demand 
of a 50 per cent. rise in wage rates, may now be regarded 
as “ fizzled out.” Although the ballot has been complete 
for nearly a fortnight, the promoters of the revolt move- 
ment have not yet declared the figures, and it is not im- 
probable the result may never be disclosed officially, if 
that term may be applied to a body which is wholly 
unofficial. All the indications are that the bulk of the 
men are loyal to the agreement effected on their behalf 
by their responsible leaders, and in this spirit of loyalty 
they declined to take any part in the ballot, which was 
designedly disruptive of trade union discipline. 


Freight Rates on Coal. 


The Bristol Channel Shipowners’ Association 
has decided to approach the Shipping Controller pressing 
for an amendment of the freight orders with regard to coal 
to France, Italy, and Belgium. It urges that as the 
schedule prices and exporters’ remuneration fees are fixed 
as minimum rates, there is no justification for freight rates 
on coal to France, Italy, and Belgium being treated 
differently, and they ask that these rates also shall be 
made minimum charges. 


Pilots’ Wages. 


New labour charges on Bristol Channel shipping 





are foreshadowed by a resolution passed at a conference 
of pilots’ delegates, instructing the pilots at every port in 
the Channel to take immediate steps for pressing a claim 
for an increase of 100 per cent. on their pre-war rates. 


Sawnsea and Government Controls. 


To no community of shipping and industrial 
interests has the system of Government controls been 
more irksome and irritating than the community at 
Swansea, where practically all the leaders in the metal- 
lurgical trades and marine industry are united in pressing 
for an early abolition of all the controls. The Swansea 
Chamber of Commerce has now unanimously passed a 
resolution focussing the views of all sections of the trading 
community. This calls for the removal of all the existing 
Government controls on the ground that their operation 
is unquestionably prejudicial to trade generally. 


New Manager at Ebbw Vale Collieries. 


Mr. Idris Thomas, of Pontycymmer, who has 
been appointed manager of the collieries of the Ebbw Vale 
Steel, Iron and Coal Company, Limited, commenced life 
as a door boy in the mines of Messrs. North’s Navigation 
Collieries at Maesteg, where his intelligence, coupled with 
his success in competitions on the science and art of 
mining, attracted the attention of the mining agent, the 
late Mr. D. Sims Rees, who enabled the lad to train for the 
profession of mining engineer. Working in the pit by 
day as examiner, young Thomas studied by night, and 
eventually won a first-class colliery manager’s certificate. 
He holds a high reputation in mining circles throughout 
the coalfield. At Ebbw Vale, to which centre he now 
removes, the coal output is 2000 tons a day. 


Barry Company’s Official. 


Mr. H. J. Vincent, deputy manager of the Barry 
Railway Company, a position which he has held for thirty 
years, will retire in September. Commencing his pro- 
fessional career with the Great Western Railway Com- 
pany, he transferred to the Barry Company before the 
opening of the railway or docks, and has served with 
conspicuous ability under four general managers. 


Current Business. 


In the disturbed labour and market conditions 
now prevailing coal business on the Cardiff Exchange is 
almost at a standstill. Government requirements, alike 
for shipment and by rail for the North of England are so 
heavy that the ordinary exporter has only a thin chance of 
being supplied. For the moment, therefore, quotations 
are little more than nominal, ranging from 19s. to 24s. 
above the new Allied schedule for superior large steams. 
Smalls are exceedingly irregular, with a moderately strong 
demand, quotations ranging from lds. to 25s. premium 
for ordinary qualities, while the very best descriptions are 
up to 30s. above the schedule. Coke, patent fuel, and pit- 
wood are without any outstanding feature. 


Newport. 


The demand for Monmouthshire steam coais is 
in no way diminished, but transactions in free supplies 


| are practically impossible, as colliery owners are in arrears 


with deliveries, while considerable quantities are ear- 
marked for Government requirements. Smalls remain 
searce, and with the continued heavy demand for bunkers, 
throughs are obtainable only in small lots. In patent fuel, 
coke, and pitwood there is no change. 


Swansea. 


The market tone at Swansea is exceedingly 
steady, notably for large anthracite and machine-made 
descriptions. Steam coals also are in demand, maintaining 
their firmness. There are no material changes in quota- 
tions. 








Latest News from the Provinces. 


LANCASHIRE. 
Pig Iron Prices. 


ArrEerR the Manchester iron market was closed 
it was learned that the Cleveland ironmasters had decided 
to ignore the rise in the costs of making iron and to main- 
tain their price for No. 3 at 160s. and the other prices in 
accordance. This may or may not be a practical policy, 
but there can be no two opinions of its wisdom if it can 
be carried out. The effect on the Midland iron markets 
cannot yet be estimated. It is possible that the competi- 
tion of Cleveland iron with Midland iron has been so 
greatly reduced in proportion that Midland makers can 
maintain some of the advances which were indicated on 
the Manchester market, although probably those more 
extravagant makers who were talking of a 20s. and of a 
25s. rise will have to modify their ideas. The price paid 
on Tuesday for No. 3 Derbyshire iron was £9 delivered, 
and under the resolution of the Cleveland ironmasters 
No. 3 Cleveland could be delivered by merchants at 
£8 12s. 6d. to £8 15s.—-that is to say, if it could be bought 
at all for this district. 


NORTH OF ENGLAND. 


Norwegian Contracts for Coal. 


The placing of contracts by the Norwegian State 
Railways for 12,000 tons of best Northumberland steams 
for delivery during August-September, together with 
2500 tons of Newcastle gas coke, has just been confirmed. 
The prices paid are 90s. for best steams. combined 
with 70s. for smalls and 78s. for gas coke. There was 
rather more than the usual interest in the placing of these 
contracts owing to the fact that the last contracts were 
placed in America on a c.i.f. basis at figures much below 
the quotations from this district, though rumour has it 
that the coal has never been delivered owing to the 





lack of American tonnage, which probably explains the 
placing of the present orders here. 


SHEFFIELD, 


Iron, Steel, and Coal. 


The iron and steel markets are, of course, badly 
dislocated by the trouble at the coal mines, and, in addition, 
there is the impending holiday. Consequently there is 
little buying. Derbyshire foundry pig iron has been 
quoted as high as £9 at the furnaces, and the quotation 
of hematite iron seems to be about 10s. higher, making 
the figure for West Coast, delivered Sheffield, £11, and 
that for East Coast £10 16s. 9d. Acid steel billet prices 
are withdrawn, but where quotations are mentioned they 
are in the neighbourhood of £19 2s. 6d. for Bessemer 
quality and £19 10s. for Siemens, representing an increase 
of 35s. Basic steel is tentatively advanced by 20s. Coke 
for steel melting is quoted 13s. 6d. higher, though 15s. 
is mentioned in some quarters, and it would appear that 
an advance in rolling mill rates is about to be made, 
though nothing is yet definitely fixed. Some people are 
looking for a 25 per cent. increase. Blast-furnace coke 
is 8s. up at 50s. per ton on rail at ovens, and coal is now 
quoted plus the 6s. advance, making the market level as 
follows :—Best South Yorkshire steam hards, 29s. to 
29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; seconds, 
27s. 6d. to 28s.; cobs, ditto; nuts, 27s. to 28s.; 
hard slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 
24s. 3d.; soft nutty, 23s. 6d. to 24s.; peas, 22s. to 22s, 64d.; 
and small slacks. 19s. to 20s. In house sorts branch is 
quoted 33s. to 33s. 6d., and best Silkstone 29s. 6d. to 
30s. 6d., all per ton at pit. 


best 


A certain quantity of manu. 
facturing fuel is coming in from other counties by licence, 
but house coals are dependent entirely upon the Yorkshire 
pits, so that householders have had to be put on exceed. 
ingly short rations. Coal is now 16s, 6d. per ton higher 
than the 1914 level. 


WALES AND ADJOINING COUNTIES. 


The Coal Position. 


Official intimation was posted up at the Cardiff 
Coal and Shipping Exchange on Wednesday morning that 
the embargo on coal exports had been withdrawn with 
regard to boats of 700 tons net register and over. 


The Tin-platers’ ‘‘Rump.” 


The tin-platers’ “‘ rump,’ which conducted the 
recent unofficial ballot on the proposed strike policy for a 
50 per cent. advance in wage rates, now announces that 
it is advising the workers to refrain from immediate action 
so as to allow the various trade unions to reopen negotia. 
tions with the employers on the workmen’s original 
demands. But it does not announce the ballot figures ! 


Current Business. 


On the Cardiff Coal Exchange business remains 
on very restricted lines, with superior large qualities 
round about 70s., ordinary smalls from 10s. to 15s. above 
the new schedule, bunker classes up to 60s., or 26s. above 
the advanced schedule. Coke strong up to 85s. for Allies, 
and more for neutrals ; patent fuel, 70s. to Allied buyers, 








Tue Future oF ENGINEERING.—Speaking on Wednesday last 
at the 140th Certificate Day of the Crystal Palace School of 
Practical Engineering, Admiral Sir Gordon Wilson Moore, 
K.C.B., C.V.O., referred to the vast change that had come over 
Europe since last he ws at the School seven years ago. The 
whole map had been aitered out of recognition, and they stood 
upon the threshold of a new world, organised, or about to be 
organised, upon a totally different footing scientifically and com- 
mercially. In this organisation the engineering profession must 
thrust itself supreme, carrying with its science the vital spark 
to energise the great commercial world. Turn where they would, 
to the sea, land or air, successful engineering was the heart of the 
body that attempts to use these elements commercially. 


Screntiric LicgHTiInc AND InpusTRIAL ErrFicrency.—In a 
lecture on “ Scientific Lighting and Industrial Efficiency ”’ at 
the British Scientific Products Exhibition, Central Hall, West- 
minster, on July 28th, Mr. Leon Gaster pointed out the close 
relation existing between good industrial lighting and the health 
of workers, and gave many instances of accidents due to in- 
sufficient or badly arranged conditions of illumination. Light, 
he said, was a ‘“‘ tool,” and it was absurd to install expensive 
machinery and to pay highly skilled workmen and then to 
neglect the relatively small expenditure on illumination neces- 
sary to the efficient performance of work. Instances were 
quoted showing that, as a result of improved lighting conditions, 
inereases in output of 8 to 27 per cent. had been recorded, and 
another factor of importance was the reduction in the amount 
of spoiled work. The cost of lighting formed only a small pro- 
nortion, in some cases less than I per cent., of the wages bill. 
(,ood industrial lighting was therefore amply justified on econo- 
mie as well as on humanitarian grounds. Mr. Gaster recalled 
that previous to the war inquiries into industrial lighting were 
being initiated by several of the chief European countries, and 
n the case of Great Britain the Departmental (Home-cfiice) 
Committee on Lighting in Factories and Workshops had been 
duly formed and had issued a most valuable interim report in 
1915. In this report it was suggested that there should be 
statutory provision to secure adequate lighting in factories, and 
it was hoped that a reference to the matter would be inserted 
n the Factory Act in the near future. During the war con- 
siderable progress had been made in the United States, where 
five States had already adopted legislative codes on industrial 
lighting. He hoped therefore that this country would shortly 
regain the lead which it formerly held. Judicious measures of 
this kind would be welcomed by worker and manufacturer alike, 
and ought ultimately to be the subject of international action. 
together with other matters affecting the health and efficiency 
of the workers of the world. At the present time, when the need 
to increase our production was so great, and when the necessity 
of saving fuel was so evident, the applications of scientific 
methods to factory lighting was of special importance. During 
the last ten years mich useful information had been acquired 
by the Illuminating Engineering Society in this country, one 
very in portant step being the development of simple instru- 
ments for measuring illumination. The Illuminating Engineer- 
ing Society is in a good position to render assistance in making 
clear the essentials of good industrial lighting by means of 
lectures and demonstrations, 
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French Engineering Notes. 


Slackness at Havre. 


CoMPLAINTS are becoming more and more general 

that the port of Havre is in a worse state of congestion | _ . 

than it was during the war, when the exceptionally heavy | without drawings. 

demand upon the port’s resources justified in some measure Copies of Spestfections may be obtained at the Patent-office 
5. , +h 4, h NP Pe . Ch 


the delays in getting ships inside and unloading cargoes. 


The equipment of the port was so vastly improved by the | @¢ 6deach. 
British that the present traffic could be easily dealt with 


if it were not for the singular manner in which the Dockers’ 
Union is interpreting the eight hours’ day. 
allow one shift, and at half-past five in the afternoon work 
is stopped until half-past seven the following morning. 
Meanwhile the ships wait, and passengers arriving one 
day are often unable to land until the next. Ships with 
cargoes of perishable foodstuffs have been waiting for weeks 
to be unloaded. Huge quantities of machinery for the 
liberated districts, shipped from the United States, are 
awaiting the good pleasure of the Dockers’ Union. The 
men want to work, and if they had their way there would 
be regular shifts night and day, but the union is deaf to all 
entreaties, even to the insistent demands of American 
experts who-have come over to investigate the situation 
and have been obliged to confess themselves beaten. 
Unless things change the Americans propose to leave 
Havre to its fate and send their ships to Brest. 


Calais and Antwerp. 


Though not for the same reason, the port of 
Calais is @ good deal concerned at the way in which traffic 
from the East of France is being diverted through Antwerp. 
Goods in bulk are more cheaply and conveniently conveyed 
by waterway to Antwerp than across country to Calais, 
but having successfully dealt with double the normal 
traffic during the war, and being now well equipped with 
forty electric and hydraulic cranes, as well as a number of 
floating cranes, Calais is making a strong bid for prefer- 
ential treatment over the Belgian port. On the other 
hand, Antwerp offers so many advantages from the point 
of view of accommodation for the largest vessels and facility 
for handling cargoes that it is bound to attract traffic, 
the more so because, if the French do not take full advan- 
tage of the port, the Germans will practically monopolise 
it as they did before the war. Antwerp will certainly con- 
tinue to be used for the shipment of pig iron and other 
goods from Lorraine, which the French Government is 
facilitating “as much as possible, so as to profit from the 
balance of exchange on the British market. 


Merchant Shipping. 


One of the most urgent things to be done for the 
country’s commercial organisation is to replace the mer- 
chant ships lost during the war and thereby avoid the 
necessity of relying upon foreign bottoms with the conse- 
quent expensive freight and delays. An arrangement was 
first of all entered into with Great Britain for the supply 
of 500,000 tons of shipping, a part of which has already 
been delivered, and it was intended to pass similar contracts 
with.the United States, but while negotiations were pro- 
ceeding an offer was made by Canada which is likely to be 
accepted. The ships supplied by Britain and offered by 
the United States are of all sizes and types, and the British 
vessels were accepted on account of the extreme urgency 
of taking what was available. Canada offers to supply 
half a million tons of new steel ships built, if necessary, 
to French specification and under French supervision. 
Forty thousand tons of new ships can be delivered at 
once, 72,000 tons can be supplied before the end of the 
year, and the remainder during 1920. Another advantage 
is that the Canadian Government will accept in payment 
French Treasury bonds and State securities. Under 
these circumstances it is expected that the order for the 
second half a million tons of shipping will go to Canada. 


American Coal. 


The interminable discussion on the causes of the 
high cost of living has settled down on a bed rock of fact. 
The Minister of Reconstitution has declared that the real 
cause of the trouble lies in the scarcity and dearness of 
coal, and that until the supplies of fuel are abundant it is 
hopeless to expect any serious alleviation of the present 
crisis. As France has always relied upon England for 
the great bulk of her coal supplies it follows that England 
is responsible for the economic situation, and there seems, 
unfortunately, very little hope of getting relief in the near 
future. The French Government is therefore looking to 
America for supplies of coal, and now that the United 
States claims that it has taken the lead in merchant ship- 
ping there will, presumably, be little difficulty in obtaining 
as much coal as may be needed, in which event British 
coalowners will find themselves with very strong com- 
petitors for this market. 


Foreign Trade. 

During the first five months of the year the value 
of machinery of all kinds imported into France was 
298,149,000f., while the exports were valued at 29,896,000f. 
In both cases there were substantial increases. Amongst 
the imports, stationary steam engines accounted for 
2,510,000f.; locomotives, 48,822,000f.; tractors, traction 
engines, and road rollers, 15,466,000f.; agricultural 
machinery, 31,569,000f.; dynamos, 7,147,999f.; machine 
tools, 55,057,000f.; flour milling machinery and elevating 
appliances, 17,117,000f. There was a great falling off in 
machine tools and other goods, which in previous years 
were heavily purchased for war factoriés, but an all-round 
improvement is observable in locomotives, tractors, and 
traction engines, as well as in textile and papermaking 
machinery and plant necessary for the re-equipment of 
industries. 


Dredgers. 

Tenders are invited for the supply of two large 
dredgers for Dieppe and Tréport. They should be sub- 
mitted before August 14th to Monsieur Cléry, Ingénieur 


It will only | complete specification, 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment isnot illustrated the Specification ie 


Sale Branch, 25, y-lane, W.C., 





- o 


The date first given is the date of application ; the second dute 
at the end of the abridgment is the date of the acceptance of the 





TURBINE MACHINERY. 


128,534. April 10th, 1919.—Turnine BrapeEs, Brown, Boveri 
et Cie., Baden, Switzerland. 

In order to reduce the centrifugal stresses set up in the blading 
of steam turbines and to minimise the effects of the blade tips 
accidentally rubbing against the cylinder, the ends of the blades 
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are, according to this invention, made hollow. The illustration 
shows one of the blades B cut from a section bar and clamped 
between jaws. A mandril M is forced into the end of the blade 
and makes the metal flow outwards, producing the desired 
cavity at the end.—June 26th, 1919. 


INTERNAL COMBUSTION ENGINES. 


128,357. June 10th, 1918.—Fvet Pumps ror Dieser Encines, 
8. Z. Hall, 76, Victoria-street, Westminster, S.W. 1. 
This is a fuel pump for engines working on the two-stroke 
cycle, which is arranged to give a preliminary charge during 
the compression stroke and subsequently provides the main 
charge at the beginning of the working stroke. The illustration 
shows an arrangement for a two-evlinder engine. In carrying 
the invention into eftect, the fuel pumps A are operated from 
the excentric B by means of the excentric rod and lever E ful- 
crummed at F. The lever is adapted to act upon the plungers 
H by the actuating members K. The pump plungers move 
inwards against springs M, which actuate the outstrokes. 
Centrally arranged between the pump plungers is a hand lever 
O, which is secured to a double-armed lever Q, and affords 
means by which the plungers may be hand-operated when 
necessary. Thus far described, the reciprocating movement of 
the excentrie rod will oscillate the lever E about its fulcrum F, 
and alternately actuate the plungers to provide for the main 
supply of fuel, which is injected into the working cylinders in 
the usual way; but in order to secure efficient combustion of 
the heavy hydrocarbons which it is proposed to use, there is 
injected into each cylinder or the combustion space during the 
idle movement of the pump-actuating members K a preliminary 
* 
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charge of fuel during the compression stroke. The preliminary 
injection is effected at about 180 deg. in advance of the injection 
of the main charge, and is accomplished by providing double- 
armed levers R and 8. Both of these levers are excentrically 
mounted on brackets, and the outer end of lever R is adapted 
to be actuated by an extension of the excentrie rod in order 
that its inner end may cause the plunger H to pump into the 
evlinder a preliminary charge. At the other end of the lever KE 
is fitted an extension V to actuate in a similar way the lever 8. 
Thus each up or down movement of the excentrie rod causes a 
preliminary charge of fuel to be injected into the first cylinder, 
and a main charge into the second cylinder, and on the next 
stroke a main charge into the first and a preliminary charge into 
the second cylinder, and so on. It is to be understood that the 
movement of the lever E for the injection of the main charge 
will be preferably of such extent that it will be in excess of the 





en Chef des Ponts et Chaussées, 2, Rue Duguay-Trouin, 
Rouen. 


prelimin charge, but any suitable proportion between the 


R and § affords a means for adjusting the preliminary charge 
by varying the effective length of lever, this variation being 
accomplished by levers W W working over quadrants.— June 
10th, 1919. 


128,429. July llth, 1918—Sparxine Prues or INTERNAL 
Comsustion Enarmes, A. T. Ellis, 129, Castelnau, Barnes, 
London, 8.W., and H. A. Hands, 39, Castelnau, Barnes, 
London, 8.W. , : 

This specification describes a sparking plug in which the 
sparking terminals comprise a pair of balls assembled so as to 
be capable of revolving in any direction. The ball housing A 
of the one electrode is formed integrally upon the end of that 
part B of the plug casing which is screwedinto theengine body. 
The adjacent end of the central electrode C is also formed with a 
corresponding ball housing D, the ball housings A and D being 
so arranged that balls E F which they contain are adapted to 
have the adjacent parts of their peripheries spaced from each 
other a distance constituting the minimum space between the 
electrodes B C, so that the spark gap thus occurs between such 
peripheries. To enable the housing A to be effectively incor- 
porated upon the lower edge of the screwed base B of the plug 
shell, the wall of the base B may be slightly thickened inwardly, 
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care being taken, however, that sufficient space or insulating 
material exists between the foundation of the housing A and 
the central electrode C to avoid the passage of current at any 
points other than that adapted to constitute the spark gap. 
The balls E F may be secured in their housings by a process ol 
swaging the metal of the electrode over a portion of the peri- 
phery of the ball ; such swaging may be afterwards hardened or 
the balls may be inserted through apertures in the backs of the 
housings, which apertures may afterwards, if desired, be filled 
with suitable plugs or closure devices. The housings are of such 
form that while they maintain the balls in their relative positions 
with immovable centres, the balls can be rotated within the 
housings to bring new surfaces into adjacent positions at the 
point at which the spark gap oceurs.—June 2th, 1919. 


SWITCHGEAR. 


128,359. June 12th, 1918.—Execrric Swircuess, J. B. Tucker, 
King’s-road, Hay Mills. Birmingham. ; f 
This invention refers particularly to the type of switch involv- 
ing a number of circuit closers or contact members adapted to 
be operated individually and selectively, and also collectively. 
The present design comprises a switch of this type in which the 
individual switch-aperating members are so combined with the 
spindle to the master lever that the switch-operating members 
are individually detachable from the spindle transversely to 
the axis of the latter. As a result of this combination it is 
possible to detach the plate carrying any individual switch- 
operating member from the case without interfering with any 
other parts of the switchgear. A case is closed by a series of 
separate plates A, each of which carries a switch. The switch 





N°128,359 








carried by each plate may” ccmprise an operating lever B 
mounted in a bracket C secured to the rear of the plate A. 
The operating member also carries an arm: D, which carries a 
contact maker brought into and out of contact with a stationary 
contact E. The operating member involves a drum F having 
trunnions H which work in bearings provided in side webs of 
the bracket C, and the drum and trunnions are concentrically 
bored to accommodate a master spindle K. ! A segment of the 
drum F is cut away and the spindle} K}is furnished with a pro- 
jection L, which extends within the segment-shaped opening 
in the barrel. The spindle K is provided with a series of these 
projections, one for each individual operating member, the 





two may adopted. The excentric mounting of the levers 


projections being located in a common’plane. When the master 
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spindle is in an intermediate position indicated by line M, any 
individual switch-operating member can be moved either into 
the closed or open position without any movement being im- 
parted to the master spindle, this act'on being permitted by 
the segment-shaped opening in thedrum. Rotation of the master 
spindle by its handle N has the effect in one direction of displacing 
all of the individual operating members into the closed position, 
and in the other direction into the open position.— June 12th 
1919. 


128,459. August 20th, 1918.—-VirraTiINne DECELERATING 
ReEtays For Controitiinc Etrecrric Morors, V. Breeze, 
37, Hollingbury Park-avenue, Brighton, and Allen West and 
Co., Limited, of Lewes-road, Brighton. 

The object of the decelerating relay described in this specifica- 
tion is to afford protection against excessive voltage which is 
generated when resistance is suddenly cut out from the field 
circuit of an electric motor running at high speed. The sudden 
strengthening of the field consequent upon removal of the 
resistance results in a rise in voltage, which is very considerable, 
and it is a feature of the invention that this excessive voltage 
is utilised for operating the relay and obviating objectionable 
areing. The operation of the relay is as follows :—In starting 
up the motor and in speeding up by putting in a part of the 
shunt resistance, the relay does not operate, and to ensure 
this the few turns of series winding E are provided, opposing 
the shunt operating coil D. If, however, with the motor running 
at high speed the shunt field resistance, or a portion of it, is 
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suddenly cut ont, and the field strengthened as a result, the 
voltage rise on the armature energises the shunt coil D of the 
relay sufficiently to cause it to attract its armature, which casues 
the relay contacts C to open. The opening of these contacts 
puts the shunt field resistance back into the circuit, weakening 
the field; arid so causing the armature voltage to drop, and also 
breaks the direct cireuit cf the relay shunt coil, which then gets 
its circuit through the shunt field resistance or that portion of 
it which is being eperated on at the moment. In other words, 
as the relay coil ‘D is connected in parallel with the shunt field 
and resistance, the voltage drop on the coil alters when the 
relay contacts open proportionately to the amount of the shunt 
a being cut in and out. Thus there is a double drop 
in voltage on this coil, when the relay contacts open, since the 
armature voltage also drops. This reduces the pull of the relay 
coil to such an extent that it immediately releases the armature, 
and so the relay contacts close again, which causes a rise in 
voltage and higher voltage across the relay coil, so that it imme- 
diately attracts the armature again, and so on, the relay vibrat- 
ing at high speed until the motor speed has adjusted itself to 
the increased field strength. June 26th, 1919. 


TRANSMISSION OF POWER. 


128,480. October 2nd, 1918.—FrsrE Pryions, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. A communication from the General Electric 
Company, of New Yurk. 

This invention relates to the shrouding for gear wheels made 
of fibrous material, and has for its object the provision of astrong 
yet simple form of structure. The fibrous part of the pinion A 
is embraced between two holders C, which are each made 
out of one piece of metal. The junction between the two holders 
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is made by means of a dovetail groove, into which a tongue is 
forced by a special mandril B, as shown in the illustration, after 
the several parts have been assembled. The inner faces of the 
flanges on the holders are corrugated in order to give a good 
driving grip on the fibrous body. The teeth are cut in the wheel 
after the blank has been assembled.—June 26th, 1919. 


TELEGRAPHS AND TELEPHONES. 


128,254. July 3rd, 1917.—ELecTro-MAGNETIC VIBRATORY 
Apparatus, M. Latour, 10, Rue Auber, Paris. 

This inventicn relates to electro-magnetic apparatus by means 
of which a given mass can be made to oscillate or vibrate at any 
convenient frequency. In particular, the apparatus makes it 
possible to construct a vibrator that can be used for submarine 
telegraphy or telephony. The figure illustrates a known form 
of apparatus which will serve to illustrate the principle of the 
invention. A mass of iron is equally attracted by the two 
electro-magnets A and B excited by the source of continuous 
current 8 which supplies current to the windings Eand F. The 
other windings C are traversed by an alternating current in 
such @ way that the ampére-turns produced by the alternating 
current when they are added to those of the continuous current 


in one of the two electro-magnets are subtracted in the other. 
In these circumstances it is clear that the mass of iron will 
be subjected to an alternating attraction as soon as an alternating 
voltage is applied between the terminals shown, and that conse- 
quently the mass will vibrate with the frequency of the alter- 
nating voltage that is applied at these terminals. It is imma- 
terial whether the directions of excitation of the two electro- 
magnets are such that the poles that face one another are of the 
same sign or of opposite signs ; the only advantage of their being 
of opposite signs is in order that the continuous flux may not 
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complete its path in the material of the movable mass. Accord- 
ing to the invention similar windings are used for the con- 
tinuous current excitation and for the alternating current supply. 
Six alternative designs are given in the specification. The 
apparatus described is applicable to all cases in which it is 
desired to make a mass oscillate, whatever may be the practical 
result obtained with such oscillation. It may in particular be 
converted into a simple telephone. The apparatus works 
reversibly ; that is to say, if the mass M is set in oscillation an 
electromotive force appears in the coils C. In this way an 
electrical generator is obteined which can operate as an acoustical 
receiver.—June 26th, 1919. 


AERONAUTICS. 


128,304. July 27th, 1917.—Sarery Vatves For BALLoons, 
The Aeronautical Instrument Company, Limited, 33, 
Chancery-lane, London, and G. Brewer. 

The object of this invention is to provide a form of safety 
valve or automatic ripping panel for balloons which overcomes 
the disadvantages, inherent to metallic valves, of being awkward 
to pack after deflation and being liable to leakage. The ripping 
panel A is shown fixed to cover the slot in the lower part of the 
envelope B of the balloon near the stern end, and a cord C extends 
from the ripping panel to the inwardly extending stern end, 
being connected thereto at D. In order to control the outward 
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movement of the inturned end portion E of the balloon, springs 
F F are attached at D and have their opposite ends fixed to the 
interior surface of the fabric of the balloon at a distance from 
the stern end. The springs may consist of stranded india- 
rubber. With such an arrangement the pointed stern of the 
balloon is utilised as a pressure receiving diaphragm, and when 
the interior gas pressure reaches a predetermined maximum the 
stern end of the balloon will become distended as shown by dotted 
lines, and this movement would produce, by means of the cord 
C, the ripping of the panel A.—June 26th, 1919. 


MISCELLANEOUS. 


128,297. July 23rd, 1917.—PROTECTING COPPER AND ITs ALLOYS 
FROM Corrosion, The Imperial Trust for the Encourage- 
ment of Scientific and Industrial Research, Great George- 
street, Westminster, S.W.1; The Institute of Metals, 36, 
Victoria-street, Westminster, S.W.1; G. D. Bengough 
and O. F. Hudson, both of the Royal School of Mines. 

Under favourable conditions copper or an alloy of copper 
exposed to the atmosphere becomes coated with a patina con- 
sisting mainly of oxide and basic carbonate of copper, which 
hinders the decay of the metal and attempts have been made 
to produce this patina artificially. According to the invention, 
the article to be protected is heated to a temperature not exceed- 
ing 450 deg. Cent. in contact with an oxidising fluid, such as in 

air or an oxidising atmosphere or liquid until there is formed a 

layer of oxide which has no tendency to leave the surface in the 

form of flakes or otherwise. When heating in air is the mode 
adopted the temperature should be within limits such that the 
lower limit ensures sufficient oxidation while the —— avoids 

a degree of oxidation inimical to the proper adhesion of the layer. 

For instance, in the case of brass condenser tubes a temperature 

between 200 deg. Cent. and 400 deg. Cent. has so far been found 

suitable. In the foregoing statement “ sufficient oxidation ”’ 
is to be defined as the greatest degree of oxidation that can be 
obtained without impairing the adherence of the film of oxide. 

This is to be judged by the colour of the film which will vary 

with different alloys, and is to be ascertained by experience. 

The condition of this oxide film may be improved by subjecting 

the tube to a final light drawing operation or by forming the film 

before the ordinary last drawing operation. When a liquid 
agent is tu produce the requisite oxidation this may be a solution 
of an oxidising agent, such as permanganate. Solutions of 
carbonates containing also dissolved air, such as a saturated 
solutjon of calcium bicarbonate in ordinary water, are also useful 
for producing the required oxidation. The oxide on the surface 
may be allowed to become more or less converted into an oxy- 
salt by exposure to the atmosphere, saline solution or water in 
contact with which it is used, or it may be treated with an 
atmosphere or solution adapted directly to produce the oxy-salt ; 
for example, the metal may be immersed in cold or heated brine. 





Heating the metal in a saline solution containing air or other 


—_——— 


suitable oxidising agent may suffice to produce the layer of 
oxy-salt in a single operation. When a copper-zine ailoy jg 
under treatment it is advisable first to enrich the surface in 
copper by removing zine from the surface ; for instance, the 
surface may be treated with an acid or a solution of a copper salt 
to dissolve zine, the equivalent of copper being deposited in the 
latter case, or a combination of these methods may be applied, 
As an example of the invention, a brass condenser tube—-70 per 
cent. copper, 28 per cent. zine, and 2 per cent. lead—is examined 
for flaws before or after the last drawing operation. If free froy, 
these it is heated in a muffle to a uniform temperature of 250 deg, 
Cent. for half an hour. It is then withdrawn and allowed to 
cool slowly. This—unless the tube is to be subjected to a fing} 
drawing operation—-may complete the operation, since the con. 
version of the oxide into an oxy-salt which is the truly protective 
layer will follow in the use of the condenser tube. If, however 
it is desired that the finished layer shall be produced forthwit}, 
the tube may be laid away in saturated brine at ordinary 
temperature for a week. Tubes-of brass containing a lower 
content of copper than 70 per cent. may be heated as described 
above and then placed in a vat containing a saturated solution 
of calcium bicarbonate. Steam is passed into the vat for three 
or four days, after which the tubes are withdrawn and dricd at 
ordinary temperature.—June 26th, 1919. 








EDUCATIONAL INTELLIGENCE. 


In the July examinations for the associateship of the In: titute 
of Chemistay, only one candidate passed in Branch (a) 
Mineral Chemistry : Lieut. Cecil William Wood, King’s College, 
London : two candidates passed in Branch (d), Organic Chemis. 
try : Lewis Guy Peirson, B.A. (Cantab), and John Edwin Pollock, 
B.Se. (Lond.), University College, Reading ; and one candidate 
in Branch (g), Chemical Technology, with textile chemistry as 
special subject: Perey Edward Stanhope, Royal Technical 
Institute, Salford. 


Tue East London College (University of London), at which 
important aeronautical work has been conducted during the 
war, is arranging for two courses of instruction in aeronautics 
commencing in September next. The first course is of one year’s 
duration, and is suitable for those who have some knowledge of 
engineering and science subjects. The second is a three years’ 
course in engineering and aeronautics for the B.Sc. (Engineer- 
ing) degree of the University of London, and will be conducted 
by N. A. V. Piercy, B.Sc.. a recognised teacher of aeronautics 
in the University. Experiments! wind tunnel work will form an 
important part of the course, and facilities for research will be 
available. Particulars of the courses may be had on application 
to Mr. E. J. Wignall, Registrar of the College. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are advised that Winget, Limited, has moved its North of 
England office at Middlesbrough, to 27, Wilson-street, opposite 
the Royal Exchange. 


WE are asked to announce that owing to continued ill-health 
Mr. Arthur Gulston has resigned the position of superintendent 
engineer of the Walker Shipyard of Sir W. G. Armstrong, Whit- 
worth and Co., Limited. 

Tse SauNDERSON TRACTOR AND IMPLEMENT COMPANY, 
Limited, of Elstow Works, Bedford, was awarded the only silver 
medal for the newest or most improved implement for agricul- 
tural purposes at the Bedfordshire Show, held at Dunstable on 
July 17th. 

Tae ConsipeRE Construction Company, Limited, informs 
us that Captain H. E. Steinberg, who has been associated with 
the company practically since its inception, has been appointed 

ger in suc ion to Mr. T. B. Shore, who has resigned. 
Captain Steinberg has also been elected a director of the company. 


Ir is announced that Mr. Bernard C. Curling has been ap- 
pointed commercial manager of Kitchen’s Patent Reversing 
Rudder Company, Limited, which has been formed to acquire 
the British patent and develop the manufacture and sale of the 
Kitchen reversing rudders in this country. Mr. Curling relin- 
quishes the position of t ical busi ger of George 
Kent, Limited, Luton—with whom he has been associated for 
the past eight years—to take up his duties with the new company. 














CATALOGUES. 


Tue Tarsot-Steap Tuse Company, Lirrited, of Birchills, 
Wallsall.—lIllustrated leaflet of solid drawn and hot drawn steel 
tubes for all purposes, and of bright and black steel bars. 


GrapniTte Propvucts, Limited, 218-220, Queen’s-road, 
Battersea, London, S.W. 8.—Descriptive pamphlet dealing with 
Mileora ship's bottom compositions. 


CLAYTON AND SHuTTLEWoRTH, Limited, Lincoln, have sent 
us a tastefully got-up booklet in which are given illustrations and 
brief descriptions of the firm’s principal iterns of output, inelud- 
ing portable and agricultural steam and traction engines and 
tractors, road rollers, motor wagers, oil engines, thrashing 
machines, chaff cutters, wagons and vans of various descriptions, 
chain track ploughing tractors, steel castings and forgings, and 
last, but not least, aeroplanes. 


J. SamMvEL WHITE anv Co., Limited, East Cowes, Isle of Wight. 
Catalogue OF /1919, an interesting illustrated publication dealing 
with oil fuel-burning installations for marine and land boilers. 
After a general reference to oil fuel installations there are some 
working notes on the firm’s own special plant. There are 
illustrations of its cone sprayer and of various types of boiler 
fitted with it, as well as of the necesfary accessories. Then 
follow some notes on oil fuels, a reprint of Lloyd’s Register rules 
for burning and carrying oil fuel, and a copy of the British 
Admiralty fuel specification. Finally, there are reproc: ctions 
of photographs of various destroyers and other smaller vessels 
built for the Admiralty and fitted for oil fuel burning. 








STANDARDISATION OF CHAINS. --During the war it was found 
necessary for British driving chain manufacturers to coilaborate 
in order to utilise their respective resources to the best advan- 
tage. The results achieved were so good that it has been deter 
mined to perpetuate the arrangement and to constitute a per- 
manent association, Accordingly the Alfred Appleby Chain 
Company, Limited, and Brampton Bros., Limited, both of Bir- 
mingham, the Coventry Chain Company, Limited, of Coventry, 
and Hans Renold, Limited, of Manchester, have ecmbined 
together to form what is known as the Association of British 
Driving Chain Manufacturers. The main objects of the Asso- 
ciation—the address of which is Bassishaw House, Basinghall- 
street, London, F.C. 2—are to foster and develop the use and 
application of chain gearing and to keep down the cost of chain 
driving to the user by (a) standardisation of chains, wheels, and 
chain wheel cutters to ensure interchangeability ; (b) elimination 
of unnecessary sizes of chains ; (c) more comprehensive research 





made possible by co-operation, &c, 
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PUBLIC NOTICES. PUBLIC NOTICES PUBLIC NOTICES PUBLIC NOTICES 
ee oe * 
4" . PATENTS AND DESIGNS ACTS, 1907-1914, Md ms % me 
arpenters, __ Engineers, MACHINE GUNS The University of Sheffield. Battersea Polytechnic, 
TURNERS, FITTERS, RIGGERS, ; mee xa r —— LONDON, 8.W. 
ke 5 REQUIRED IMMEDIATELY for [Ihe Proprietors of British Patent SESSION 1919-1920. tnzhe Governing Body invite ‘APPLICATIONS, for 
A.F. E 2 e 8. oO ‘ CIPAL t t ic. 
vty and conditions are unequalled anywhere. No. 18,849 of 1908 are PREPARED to SELL Vice-Chancellor: Sir 1 HENRY HADOW, M.A., Salary £1250 per annum. Tcaltationn shad Saget 
New 3 unces of rapid promotion. pply to| the PATENT or to LICENCE British Manufacturers Doe, Mus., F.R.S. between September 10th and September 23rd, and the 
stern OF REC RU TING. 4, Henrietta-street, | to work under it. It relates to an improved and = : f oe appointment will date t from the day the new. Principal 
rae Garden, W.C. 2, or to any Royal Air Force poi ena ae: gama of the loading mechanism of | DEPARTMENT OF APPLIED SCIENCE, er up his duties.— a full particulars apply to a 
station. ee, ae y ede BOUL, WADE and TENNANT, : compri d technic. cate GOV EES ING BODY, recone y 
| 1 and 112, Hatton-garden, FACULTIES OF ENGINEEMING AND METAL- 8 bait gle a tsi set Axe co 
G. a R. [eee London, E.C. 1. | Hesa of the Department : Brot, Ww. RIPPER, C.H., rayford Education Committee. 
> . I ities TECHNICAL COLI : 
DIRLCTION OF THE DISPOSAL BOARD. bg Proprietor of Letters Patent PROFESSORS IN THE DEPARTMENT. DEPARTMENT OF MECHANICAL AND 
BY {INISTRY OF MUNITIC ene Po 990/101, zeleting to, a Mechanical Engineering fs So C.H.. D.Eng., CIVIL ENGINEERING. ‘ 
nom Se r J] L CC GINES,’’ »4 . ? 
xOTE. -For detailed Hato ail Surplus 6 Pe rei DESIRES to DISPOSE of the PATENT or to GRANT | Metallurgy J. 9." ARNOLD, “D. Met. Peet are INVITED for the following 
or the Director of Publicity, Ministry of Muni- | LICENCES to interested parties on reasonable terms Mining F S OMSTRONG, ws LECTURER IN MECHANICAL ENGINEERING. 
ia waicelame: ‘place, 8.W., for “ SURPLUS,” | #1 _ Senne Nae the adequate working of the Patent | * r= 2 M. Inst. CE. ee Salary £300, rising to £400 by £15 annualls ! 
| i to Applied Chemistry L. T. O’SHEA, M.Sc. sngineering Degree or equivalent qualifica- 
ne MERICAN AIRCRAFT FACTORY, _inaniees to be “peng aoe Wa thdeentine ie 4 H. LEAHY. M.A i = sae drawing-office or works experience 
SHAW NEAR OLDHAM CRUIKSHANK and FAI cATHER, Ld., | Poysics .. R. MILNER. D.Sc. | ASSISTANT LECTURER AND DEMONSTRATOR 
= 65-66, Chancery-lane, London, W.C. 2. Chemistry W. P. NNE, D.Sc., - 


(Adjoining Lilac Mill.) - 


T° be Sold by Private Treaty, 


in ONE LOT. 
The following is a brief description :— 
grvaTion.—About 250 yards from Shaw and Cromp- 
ton Station, Lancashire and Yorkshire Railway 
(Oldham and Rochdale Branch). A new road- 
way has been formed for access to site from 
Know!-road. 

jnea OF LAND.—A4.bout 5 acres. 

cosstaucTioN.-—-The buildings are mainly of brick 

construction, with concrete floor, timber roof 
covered ruberoid, with toplights. 

The principal buildings comprise :—Canteen, 
suitable for light engineering shop, with offices, 
boiler-house, and lavatories attached, 24,000ft. 
super floor area; garage, 3500ft. super floor 
area; dope store, 1600ft. super tloor area. 

There is also an engine shed and weigh, pay 
and fire 0) 

POWER AND LianTinc.—Electric, subject to arrange- 
ments being made for the continuance of the 
supply of currents. 

flearine.—-Hot water. 

Warez AND GasS.—From public main, 

spwas.—There are private sidings ‘laid down, and | 
connected with the Lancashire and Yorkshire 
Railway 

Further parttoulars and plan may be obtained on 

splication to the CONTROLLER, Land and_ Fac 

wries Section, Disposal Board, Charing Cross Build. 

ings, Embankment London, W.C. 2. 4539 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
NOTE.—For ** SURPLUS,” the detailed list of 
srplus Government property for sale, apply at the 


nearest bookstall or to the Director of Publicity, 
Ministry of Munitions, Whitehall-place. London, 
s.W,1, price 3d. 


COOLIN 
Por Sale. 


\G PLANTS 


TWO BELT-DRIVEN arg ig 

ACTING AMMONIA BRINE COOLING PLANTS, 
by Lightfoot Refrigeration Co. Capacity 84,000 
. per hour, cooling to 5 deg: Fah. Cooling to 
. Fah, 68,000 B.T.U. per hour. Cast iron 
. 8in. dia. by 8ft. 6in. high. 

Yor Tender forms apply to the CONTROLLER, 
(e), .Charing Cross -Embankment Buildings, 
Tenders to be received by 10 a.m. August 


GARRETT STEAM ENGINES FOR SALE. 
TWO GARRETT STEAM ENGINES, type 14- 2 

N.H.P., 36 B.H.P. working load. Cylinders 8#in. 

lin, stroke.’ Fire-box to burn wood, Working 

— 120 lb. per square inch, 5ft. by 9tin. fly. 


For Tender forms apply to the CONTROLLER 
vs (e), Charing Cross Embankment Buildings, 
14 


DOUBLE. 





if MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
NOTE.—For ‘‘ SURPLUS,”’ the detailed list of 
Surplus Government Property for Sale, apply at the 
nearest. bookstall or to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
8.W. 1, price 3d. 


For Sale by Public Tender, 


SALVAGE PUMPING 
PLANT, 


lying at 
FALMOUTH AND IMMINGHAM. 
Surplus to 
ADMIRALTY REQUIREMENTS. 
OIL-DRIVEN PLANT AT FALMOUTH. 


THREE 12in, CENTRIFUGAL SALVAGE PUMPS, 
by W. H. Allen, Son and Co., Ltd. (sub- 
mersible type), Lindsay, Swan and Hunter 
(non-submersible type); Drysdale and Co. 

’ (non- agree type). 

FIVE 6in. DITTO, by Drysdale and Co, 

With gear boxes aad equipment. 


STEAM-DRIVEN PLANT AT FALMOUTH. 
(All by Drysdale and Co.) 
[WO _ 12in. PORROWTAL CENTRIFUGAL 
PUMPING SE 
ONE 6in, VERTICAL 1 DITTO, DITTO. 
TWO 4in, DITTO, DITTO, 1-1fTO 
on ete with gear boxes and equipment. 
ONE COMPLETE SUBMERSIBLE... SALVAGE 
UNIT. consisting of— 
* OIL ENGINE, direct coupled to ALTER 


NATOR. 

AIR COMPRESSOR, interchangeable with 
alternator. 

AIR RECEIVER. 

TWO 6in. SUBMERSIBLE PUMPS, and 
full equipment. 


OIL-DRIVEN PLANT AT IMMING- 
HAM. 
TWO 6in. PORTABLE SALVAGE 
Deyedale and Co., with 
T equipment. 
oe enders rs be lodged by 10 a.m. on 3rd‘ September, 
re and may be for the above platit as'a whole or 


PUMPS, by 
gear box and 


De talled list, together with Tender form and permits 
© view, can be obtained from the CONTROLLER, 
(e), ris: Cross Embankment Buildings, 

4819 


-ondon, W.C 


4837 





D . . 
‘ [he Proprietor of Letters Patent 
No. 28,753/19190, relating to 
im VAPORISERS: OF INTERNAL COMBUSTION 
ENGINES 
DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the Patent in 
| | this country. 
Inquiries to be addressed to 


| CRUIKSHANK and FAIRWEATHER, Ld., 


65-66, Chancery-lane, London, W.C. 2. 
4838 








MANCHESTER MUNICIPAL 


|COLLEGE or TECHNOLOGY 


| (UNIVERSITY OF MANCHESTER) 

| Principal : J. C. M. Garnett, C.B.E., M.A. 
Fell. Trinity Coll., Cam.) 

The Session 1919-1920 will open on 8th October, 
Matriculation and Entrance Examinations will be 
| held in July and September. 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses leading 


(late 


| 


to the Manchester University degrees (B.Sc. ‘Tech. and 
M.Sc. Tech.) in the Faculty of Technology, in the 
following Vepartments : 

a eee ENGINEERING (Prof. G. G. 


* ENGINEERING (Prof. Miles 
Walker, D. Se.), 


SANITARY and Municipal ENGINEERING, 
THE CHEMICAL INDUSTRIES (Prof. F. L. 
Pyman, D.Sc.), including General Chemical Tech- 
nology, Bleaching, Dyeing and Dyestutf Manufac- 
ture, Printing, Papermaking, Fermentation Indus- 
tries, oe gid Fuels, : 


TEXTILE INDUSTRIES (Prof. A. J. Turner, 
M.A., B.Sc.), 

PHOTOGRAPHIC TECHNOLOGY, 

ARCHITE RE, 


ao. MINING. 
ADVANCED STUDY AND RESEARCH 


The College possesses extensive laboratories and work- 
shops, equipped with full-sized modern apparatus, 
including machines specially constructed for demon- 
stration and original research. 


PROSPECTUSES OF UNIVERSITY at OR 


PRINTD 








OF PART-TIME COURSES SENT ON 
APPLICATION. 633 
OPENING ON SEPTEMBER 19Tu, 1919. 

oy le . 
St: Piran’s, Maidenhead. 
A NEW PREPARATORY SCHOOL FOR THE 


PUBLIC SCHOOLS AND ROYAL NAVY. 
HEAPMASTEP. : 

SEYMOUR BRYANT. M.A. 
(Lond.), F.C.8. Major T.¥. (Retired). 
Degree in| Natural Seience. For twelve 
Assistant Master at Wellington College, Berks. 


AIMS OY THE SCHOCL. 

Every endeavour is made to produce that activity 
of mind and breadth of knowledge which are essential 
in dealing with modern problems, particularly such as 
are of daily occurrence in industrial and_scientinc 
careers. In order to vitalise the study of all subjects 
scientitic methods are applied, and the laboratories. 
workshop, garden, library. and museum: are all 
utilised to this end. Specialisation in Science, as 
such, however, or undue attention to any particular 
branch is avoided, and the whole system built up on 
a broader basis than is customary. 

The sensitive machinery of the partially developed 
brain is not clogged with a surfeit of meaningless 
facts and statistics, but knowledge is acquired through 
the stimulation of the imagination and the develop- 
ment of all the senses. 

The recommendations set out in the recent Govern- 
ment reports on the position of Modern Languazes 
and Natural Science a taken as the basis of instruc- 
tion in those subjec 

Eau IPMENT. 

The premises were specially built for School pur- 
poses, and the accommodation is ample for al! require- 
ments. 


(Camb.), Mt. B.Se. 
Honours 


years 


vs 





A detailed prospectus will be forwarded on a 
the to the Headmaster. 445 





ainsi of Manchester. 





| DEPARTMENT OF ELECTRICAL ENGI. 
NEERING. 
DEPARTMENTS OF CIVIL See AL. AND 
ELECTRICAL ENGINEERIN 
Full particulars of these courses will “1 forwarded 
on application to the REGISTRAR. 
The SESSION COMMENCES on the 8th aCresee. 





Birmingham Municipal Tech- 
' NICAL SCHOOL. 

Phat are INVITED for the POST of 

LECTURER in METALLURGY. Salary £250 to £450. 
In addition to the salary indicated, there is- at the 
present time a war allowance of £78 per annum. 

e commencing salary will be dependent upon the 

experience of the applicant. 

Full particulars may be obtained on application to 


| LECTURERS : 


F.R.5 
W. G. PEARNSIDES . M.A. 
E. H. CRAPPER, B.Eng., 
M.1.E.k. (Lecturer). 
J. — et F.R.C.Se.1., 
B.Eng., A.M. Inst. C.E., 
(Lecturer). 
w. 8. TURNER, D.Se., 
01 B.E. (Lecturer). 


Geology 
Electrical Engineering 


Civil Engineering 
Glass Technology 


The subjects in which cc courses of study are provided 
include Engineering, Metallurgy, Coal Mining, Applied 
Chemistry, Mathematics, at oe S arernerst Geology 

Glass Technology, and Refr. 

The DEPARTMENT OF ENGINEERING includes 
courses in Civil, Mechanical, Electrical, and Chemical 
Engineering, and students specialise in one or other 
of these branches in the third year of their course. 

be course in Kngineering extends over three years 
aod prepares for the degree of Bachelor of Engineering 
(B.Eng.) or for the Associateship of the University 
in Engineering. Special three years’ courses are 
arranged for works’ pupils who come to the University 
from the works in Sheffield, or from other centres, 
taking six months’ study at the University and six 
montbs’ practice at the works each year 
The DEPARTMENT OF MEYALLURGY includes 
(a) the Metallurgy of Iron and Steel, and (b) the 
Metallurgy of the Non-Ferrous Metals. The course 
in Metallurgy extends over three years, and prepares 
for the degree of Bachelor of Metallurgy (B.Met.). or 
for the Associateship of the University in Metallurgy. 
rhe equipment of this seoumens. is On. an excep- 
tionally complete and practical sca 

The work of the DEPART) MENT OF COAL 
MINING includes a three or four years’ Degree or 
Diploma course, consisting of six ee at the 
University and six months at a collier 
The DEPARTMENT OF 'APPLIED- * CHEMISTRY 
provides Degree and Diploma courses and deals 
specially with Buel, including the subjects relating 
to the various branches of the Coal and Coke 
In dustries. 

The DEPARTMENT OF GLASS TECHNOLOGY 
provides (a) Degree and Diploma courses, requiring 
systematic study of the science and practice of Glass 
Manufacture for a pees. of three years, and (b) part- 
time and special co’ 

The DEPARTME. NT “OF REFRACTORIES pro 
vides special courses of instruction and opportunities 
for research in problems connec with the applica 
tion of refractory materials to industrial purposes. 
The LECTURE COURSES of ali Departments are 
supplemented by Practical Training in Laboratorits, 
Workshops, and Foundries fully equipped for the 
purposes of advanced scientific teachiaz, investiga- 
tion, and research. 

Part-time courses are arranged for studerts who 
—, to take specia: portions of any of the regular 


‘ane ‘LECTURE COURSES commence ist October, 


19. 
The TECHNICAL LABORATORY COURSES com 
mence 22nd September, 1919 

W. M. GIBBONS, 


4733 Registre rar. 


University of Birmingham. 


DEPARTMENT “OF METALLURGY. 
PROFESSOR : THOMAS TURNER, M.S8c., A.R.S.M., 


DOUGLAS H. INGALL, B.Sc. 
DEMONSTRATOR : 





LECTURER : : 
ASSISTANT LECTURER AND 
FIELD, B.Sc. 
The COURSE of STUDY covers three years, and 
leads to the Degree of B.Sc. in Metallurgy. ‘here are 
separate Courses for Metallurgists and Metallurgical 
Chemists. Special attention is devoted to Iron and 
Steel ; Copper, Brass, and Local Industries ; and to 
preparation for Colonial and Foreign Posts. Research 
and other Scholarships. 
For particulars apply to 
GEO. H. MORLEY 
Secretary. 


A. J. 





4778 
[University of Birmingham. 
FACULTY OF SCIENCE 
ENGINEERING DEPARTMENTS 
I. MECHANICAL ENGINEERING. 


CHANCE PROFESSOR : W. BURSTALL, M. 3 -» M.A. 
ee M. ye C.E., M. Inst. M.E 
A. M. Inst. 








LECTURER : Tees . PORTER, M.Sc. (Vict.), 
CLE 

DemonsTrRaToR: S.-J. ELLIS. 

LECTURER ON — DESIGN : F. J. BROSCOMB, 
M.Se., A.M.I.M 


Assistant LECTURER ON MACHINE Desie@n : (Vacant.) 
II. CIVIL ENGINEERING. 
BEALE PROFESSOR : FREDERICK Cc. LEA, M.Sc., 
D.Sc, (Lond. ), A.M.I.C.E., A.RA 

Ww. ve ORMAN THOMAS. M.Se., A.M. 


1.C.E., A.M.I.M.E. 
R. E. SiRADLING. M.C., B.Se., A.M.LC.E, 
Ill. ELECTRICAL ENGINEERING. 


PROFESSOR : (Vacant.) 

LecrurerR: A. J. KIPPS, M.Sc., M. Inst. E.E. 
ASSISTANT LECTURER AND DEMONSTRATOR: A 
BARRETT. 


THE FULL COURSES EXTEND OVER FOUR 
YEARS, and students who enter after Matriculation 
and pass successfully the Rg ge at the end of 
each year will BE ENTIT TO THE DEGREE 
OF BACHELOR OF SCIENCE IN ENGINEERING. 


THE SESSION 1919-20 COMMENCES ON TUESDAY, 
CTOBER 7th, 1919. 

For detailed Syllabus of the . Faculty,” with full 

particulars of University Regulations, Lecture and 

Laboratory —— fees, &ec., apply to the 












H. 








the SECRETARY, Municipal’ Techncal School, 
Suffolk-street, Birmingham, 4681 





IN MECHANICAL ENGINEERING. Salary 
£150, rising to £350 in accordance with scale. 
Technical training, with degree or diploma, 
—_ Ps cael -office or works experience 


ial. 
LECTURER 


ASSISTANT. IN ENGINEERING 
DRAWING AND DESIGN Commencing 
salary according to qualifications, but not 








| 


| 
>| 
| 





SECRETARY 4779 





rising to £350 according to 
with degree or 
or works 


less than £150, 
seale.- Technical training, 
diploma, and _  drawing-office 
experience essential. 
A war bonus of £78 per annum is at present pay- 
able to holders of the above appointments. 
Full particulars and form of application may 
obtained from. the PRINCIPAL of the College. 
ist August, 1919. BY ORDER. 
47 ts 


Edin- 


be 





Heriot -Watt College, 


BURGH. 

Competent ENGINEERING DRAUGHTSMAN 
REQUIRED to give whole-time day instruction in’ 
Engineering Drawing. Salary £200 per annum. 
Applications, with full particulars as _ to qualifica 
tions, to be lodged with the PRINCIPAL. at the 
College by Monday, 18th August. 4775 

of 


mperial College Sciénce 
AND TECHNOLOGY, SOUTH KENSINGTON. 
DEPARTMENT OF OPTICAL ENGI- 
NEERING AND APPLIED OPTICS. 
ao are INVITED for the POSITION 
of PROFESSOR OF OPTICAL ENGINEERING AND 
INSTRUMENT DESIGN (Mechanical), at a salary of 
£800 per annum. Knowledge and experience of recent 
developments in engineering workshop practice 
essential. 

Application should be made, and testimonials and 
references submitted, not later than August 25th, 
1919, addressed to the we Imperial College, 
South Kensington, 8.W. 7, from whom further par. 
ticulars can be obtained. 

* The time for making applications has been 

extended in consequence of the omission from 

certain papers of this announcement. 4782 


[™perial College of Science 
AND TECHNOLOG ay 

AND GUILDS (ENGINEERING) 
COLLEGE, 


DEPARTMENT OF CIVIL ENGINEERING. 

The Delegacy of the City and Guilds (Engineering) 

College are prepared to receive APPLICATIONS for 

the tollowing POSTS 

(1) LECTURER IN “CIVIL ENGINEERING. 

Applicants should possess a University 

gree or its equivalent and should have 

had experience in Teaching and Laboratory 

Work. Salary £200 to £300 according to, 

experience, plus a special bonus for the 

present at the rate of not less than £150 per 


annum. 

(2) DRAUGHTSMAN, to supervise the work of 
students in Structural Engineering. Salary 
£250, plus a special bonus for the present at 
the rate of £199 per annum. 

ree ra with copies of testimonials, should be 

in the first instance to Professor S. M. 

City and Guilds (Engineering) College, 

S.W. 7, not later than September 





CITY 


DIXON. 
Exhibition-road, 
6th, 1919 


Vinistry of Education, Egypt- 


DEPARTMENT OF TECHNICAL, 
INDUSTRIAL AND COMMERCIAL 
EDUCATION. 
IMMEDIATE APPLICATIONS 
the following APPOINTMEN =: 
LECTURER in CIVIL ENGINEERING at Higher~ 
School of Engineering, Giza, Cairo. Grade 
of salary, £(E)600 to £(E)890. 
Before making formal application, intending candi- 
ates should apply at once in writing to the 
DIRECTOR, Egyptian Educational Mission, 28, 
Victoria-street, Westminst@r, for a copy of the Note 
referring to the post for which they wish to apply 
This Note gives further particulars of duties and 
qualifications. required and instructions for making 
applications. 4820 








are INVITED for 


PUBLIC NOTICES (continued) 
’ Page II. 








SITUATIONS OPEN 


Page Il. 


SITUATIONS WANTED 
Page III. 


MACHINERY, &c., WANTED 
e Page IV. 


FOR SALE, 
Pages IV., VIII. and CV. 
AUCTIONS, Pages IV. and CXII. 


PREMISES TO LET OR WANTED 
Page IV. 


WORK WANTED, Page CV. 
MISCELLANEOUS, Page IV. Kc. 
RECONSTRUCTION, Page CV. 





NUMERICAL INDEX TO ADVER- 
TSSEMENTS. Pome CXI. 














PUBLIC NOTICES 


County Council. — 


ED Ah the under- 


on 
APPLICATIONS are 


Londo: 


mentioned Rag ye in the Engineering The Direstors ‘sagas SaBDERS 
Departments of the respective Tastitutions — for the SUPPLY ot the Tollowing S 

CKNEY  INSTITUTE.— ONE WORKSHOP pecification fees 
SUPERINTENDENT, THREE WO OP (1) STEEL WORK for BRIDGES” » empl . 
STRUCTORS; ONE WORKSHOP ASSISTA (2). SRM GL sk. 35s cs daonspeees 
(youth); ~ on TEMPORARY STORERERPER Specifications and eis of Tender may be obtained 


female). 
PADDINGTON ey te fhe INSTITUTE. mn 


0 EE WOR 
SHOP INSTRUCTORS ; Two WORKSHOP ASSIS. 
TANTS (youths); ONE TEMPORARY STORE- 
KEEPER ( 


male 0 
SCHOOL "OF E i? S am NAVIGATION, 
SHOP 


POPLAR.—TWO TRUCTORS. 

Salaries and wages a 

WorRKSHOP SuPsSIrrENDENT. —£325, rising by £10 
to £440 a year (inclusive). 

Worssnor Insrrucror.—£275, rising by £10 to 
€340 a year (inclusive). Candidates must have had 
at least five years’ industrial experience after twenty- 
one years of age 

WORKSHOP “A: ‘Assistant (Youth).—18s., 
to 30s. a week (a minimum wage of 25s. on reaching 
21 years of age), Cagegher with atemporary bonus of 17s. 
to 23s. a week ane = vk giared year a 20 per cent. 
addition to the w 


rising by 1s. 


TEMPORARY STORER EEPER, —Male 65s. a 
week, female 40s., rising by 1s. to 45s. a week 
inclusive) 


is essential that 
positions — ve 
engineering penaticn, 


applicants for the teaching 
had recent workshop experi- 


PUBLIC NOTICES 


THE ENGINEER 


SITUATIONS OPEN (Gontinued) 








SITUATIONS OPEN (ontinnes 





Great Indian- Peninsula 


|The 
As COM: PAwY. 


at this office on payment of the fee for the specification, 
“itenders must be — iv it be ie = . 

mus vered in separa enyelopes, 
sealed ad the undersigned, marked 
e "Tender for — Work for Bridges,’’ or as the 


y be, not later than Bleven o'clock a.m. on 
Tuesday, the seth ugust. 
The Directors do not bin! themselves to accept the 


lowest or any Tender. 


W. H. WALPOLE, 
Secretary. 
Company's Offices 
48, Copthall-avenue, F.C 
London, 6th FL. "1919. 4825 


Punt: PORTE MS, ‘Large in Fim of i tee at 
o 


B ae RE wy 

Gq AN in - BLICITY BEPARTM NT. 
Applicants anquid ve had sound theoretical train- 
ing ust be able to translate English tec! 

matter “i sPrench. ete! knowledge and a aglltee 
ex Permanent position,— 


A oe with paver Aicaters. 4749, The —— 
Office. 4749 





Re. a GENTLEMAN Fully Qualities to 
STABLISH an ENGINEERS’ MERCHANTS’ 
bg SINESS in London, handling Re, Ree 


nan ae (high-apeet and semi-Dijesel), etter | ares 


ing te ae 
eae Highest references. State age mig “qualthes- | $f 
4 


tion. —Address, 4755. The Restuaae Office. 


EQUIRED, a WORKS MANAGER, Capable of 
controlling about 1000 men. Works situated in 
London, dealing with Electric and Hydraulic Work ; 
the work involves repetition standard as well as 
— _fhpPticnats must have had similar 








ity of Birmingham. 

The Public Works Committee of 

tion invite APPLICATIONS + Ld 
SUPERINTENDENT OF THE 

PARTMENT. The person a pe Ry will be required 

es superintend the repair, epuintemanen, &c., of steam, 

. and electrically — vehicles and appliances, 
Caeding road rollers. wagons, and 

r storage, pumping” ont heating plants and dis. 

an 


he Corpora- 
SITION of 
CAL DE- 





in 
potent to Give instruction in the use 
Preference will given to persons con have served 
or attempted to serve with the Forces of the Crown. 
Application forms may be obtained from the Educa- 


tion Officer rade Education Offices, Victoria 
Embankment, W.C. (stamped addressed foolscap 
envelope necessary) Forms must be returned by 
il a.m. on 19th September, 1919. Canvassing dis- 
qualifies 

JAMES BIRD 
- 4731 Clerk of the London County Council. 


Monmouthshire Education Com- 


MITTEE. 

APPLICATIONS are INVITED for the POST of 
LECTURER in ‘‘ ENGINEERING SUBJECTS,” as 
applied to MINING, at a salary of £250 by £20 to 
as 7 ae annum. Lees 


¥] 





at recei of si weet pees “7 — 
8 wee t lam ap. envelope. 
D BRYNMOR MORGAN, 
Director of Mining Education. 
County Hall, Newport. 


Soke of Peterborough Educa- 








TION COMMITTEE. 
THE TECHNICAL SCHOOL. 
Head Master: J. O. SIBREE, B.Sc., A.M.I.E.E. 





REQUIRED, full day ie INSTRUCTOR in 
MECHANICAL ENGINEE +, to take charge of 
Metal Workshop for the yen Technical School and 
to assist in Machine Drawing and Mechanics. Salary 
£200, rising to £250 by £10 increments. Evening work 
paid for extra 

Forms of application may be obtained from the 
Sadersisnet, to whom Ls 4 must be returned not 
later than August 27th, 1919 

WALTER J. DEACON, 
Clerk to the Education Committee. 
Peterborough, 








Sist July, 1919. 4805 
Phe Royal Technical College, 
GLASGOW. 


DEPARTMENT OF MECHANICS. 
AT uaes are INVITED for TWO ASSIS 
TL HIPS. Candidates must have had 
and Teaching Ex- 


enda’ —Further particu 
lars may be obtained from the “PROFESSOR or 
JHANICS, at the College, to shom applications 
should he sent not later t than August 12th. 4640 a 


U niversity of Leeds. 


MECHANICAL ENGINE EERING DEPART- 
MENT. 

The University Comnell will shortly proceed to the 
appointment of an ‘ANT LECTURER (salary 
£400 a year) and FOUR DEMONSTRATORS (salaries 
ranging from £250 to £300 a year) in the Engineering 
Department.—Further particulars from the —— 
TARY, The University, Leeds. 





Um versity of London. 


GOLDSMITHS’ COLLEGE. 


ENGINEERING AND BUILDING 
DEPARTMENT. 








"rs acca a are INVITED for the following 


(1) LECTURER in MECHANICAL ans. 
Particulars regarding the rost hn be obtained on 
. Commencing salary £: £315 per annum, 
aecording to experience and ph Ran Be Candi- 
dates should possess a university degree or its 
vy yor and must have had practical experience. 
+9 (2) PART-TIME ‘ASSISTANT. INSTRUCTOR in 
the ENGINEERING WORKSHOPS, preferably with 
experience of precision work. aneration 10s. per 
evening (approximately 3 hours). 
Applieations to sent before September ist to 
the ACTING WARDEN, Goldsmiths" College, New 
Cross, S.E. 14. 48 10° 


Wigan an and District Mining and 
TECHNICAL COLLEGE. 
APPLICATIONS are INVITED for ‘the POST of 
HEAD of the eT Reeae ENGINEERING 


RITMEN 
Salary £450-25-£600. 
Particulars may be obtained from the PRINCIPAL, 


to oa a should be sent not later r than 
(Jounty Borough of Wigan.— 
WANTED, a = WELL Poe 


PUMP, to Purchase or P 
25,000 gallons per sy be from a 2 depth of 226. 
on 


a aa to 
LD, A.M. Inst. C.E., a and 


R. B. DO 
Water Ensineer. "King: street West, Wigan. 4770 


Edinburgh Corporation.—Elee- 


TRICITY SUPPLY 
Lord Provost, Magistrates and Council invite 
TENDERS for the following WORK in —_ 
with the a a igs & Station at Portobello 

SPECIFICATION No. 10,000 K.W. 

TURBO ‘ALTERNATORS. 
SpeciricaTion No. 21, for SIX WATER-TUBE 
BOILERS of 65,000 Ib. r hour capacity. 

Copies of the specifications, forms of Tender and 
drawings can be obtained from the Engineer, Dewar- 
place, Edinburgh, on and after 14th August, upon 
payment of a deposit ef £3 3s. for each specification. 
An additional copy of either specification can 
obtained ween payment of a deposit of £1 1s. These 
deposits will be returned apon receipt of a bona fide 
Tender and on return of the specifications and draw- 
ings. 

The specifications and drawings can be seen at, but 
not obtained from, the office of Sir Alex. B. W. 
Kennedy, 17, Victoria-street, Westminster, London, 


8.W. 

Tenders, on the prescribed form, enclosed in sealed 
envelope and endo on t outside ** Electricity 
Supply, Tender for Specification No. 20 or 21,’’ must 
be delivered at the office of the undersigned not ter 
than Thursday, 11th September, at 10 a.m. 














cE 


Council do not bind themselves to accept the lowest 
A. GRIERSON, §.58.C., 
City Chambers, Edinburgh } 


or any offer. 


Town Clerk. 


stone-brea 
mixing plant ; pumping plant, and other ee hae 
and appliances. He must have had experience in 
carrying out such duties as the foregoing, in the con- 
trol of men, and in the organisation and fitting up of 
workshops, &c. The salary will be at the rate of £500 
per annum. The candidate appointed will be required 
to devote the whole of his time to the service of the 
Corporation, and to Bags ag to the superannuation 
— for which purpose he must submit himself to 
he Corporation doctor for examination, the appoii 
sont being subject to the doctor’s report being satis- 
factory. Applications, ro ape by copies of three 
recent testimonials, and stating age and experience, to 
be sent to d ‘* Superin- 
tendent, Mechanical Department.’’ Canvassing, either 
directly or indirectly, will be a inecealinenting’ 
HERBERT H. HUMPHRIES, 
City Engineer and Surveyor. 
Council House, Birming sees 
iov 


Ist August, 1919. 
arbours. 


[sle. of Man | H 
Harbour Commissioners 


Isle an 

invite “APPL Ic. ATIONS for the POST of ASSISTANT 
ENGINEER at a commencing salary of £180 per 
annum. 
Applications, accompanied by not niore than three 
recent testimonials, must be lodged with the under 
signed not later than the 22nd August, 1919. 

A. W. TONGUE, 8 








revious experien be energetic, resourceful, of 
British birth. t — “of good education ; aged about 40. 
—Address, 4764, The Engineer Office. 47644 





NINGLE YOUNG ENGINEERS REQD. for Abroad ; 
fully qualified ; University or P.S. education.— 
LAURIE and CO., sunpreysent Specialists 

28, Basinghail-st., E.C. 2. 4816 Aa 


Na 
Apply, 


(Eng. Dept)., 

GQ UPERINTEND ENT REQUIRED for Section of 
large Electric Lamp Factory. Applicants must 

be trained Electrical Engineers, and must haye had 





experience on quantity production, but previous 
knowledge of lamp manufacture will not con- 
sidered essential—Address, stating age, training, 


experience, and salary required, 4745, The Engineer 
Office. 4745 4 


~ UEZRINTERDEUT, , FPQUTRED for Three High 

heared Plate Mill in the East; a salary 
will be paid for first- class man.—lieply to ‘* Z.P.878,”" 
c.o, Messrs. Deacon's, Leadenhall-street, Lop , B.C, ¥ 








stating age. shoation. training and ‘experience, and 
giving two references. 590 a 
ANTED AT ONCE, in Liverpool District, 


DRAUGHTSMAN, experienced in Steam and 
Electric Crane Design. State age, experience and 
salary required.—Address, 4833, The Engineer Office. 


33 A 
W JUNIOR MECHANICAL DRAUGHTSMAN for 
Contractors’ Plant and General Engineering.- 
Address, stating age, experience and salary required, 
4824, The Engineer Office. 4824 4 
JANTED, COMBINED SHIP 
egand LOFTSMAN for East Coast 


small" cargo craft and tugs.—Address, 
and experience, 4776, The Engineer Otftioe 





by Bnginecring Firm in Westminster 





ANTED, 





DEAD GHTSMAN 

Yard building 

on aTie A ary. 
76 A 





a. 


4748 


Harbour Commissioners’ Office, 
Douglas, Isle of Man. 





SITUATIONS OPEN 


AuTED Dy vint slam Motor Manufacturers in 
fully e reliable 


ani 
METALLURGICAL =~ssalielene, with 
references. stating age, and salary requi. 
to 4695, The Engineer Office. “4695 A 








ANTED, Experienced ENGINEER, Accustomed 

to Paper Mill Machinery, Electric and en 
Plant.—Write, stating previous experience and w: 
sonatas, HOLLINGWORTH and CO., turkey J ‘uni, 
Maidstone. 


WS. = for Paper Mill in India (Using G: Grass), 
ENGINEER. Four years’ agreemen 

have had experience in Paper Mill Work. 
equivalent of about £500 La 
ie Be. Messrs. Deacon's. 





I London 


REPRESENTATIVES REQUIRED. 
Large Firm of Engineers, Manufacturing 5S 
oniectnien! and P Machinery, DES 

the SER OLD- 
BLISHED COMPANIES who Shy oy able 
AFTER SENTATIVES in the foll 











Apply to Mesnrs. W. 4H. 
Queen's Engineering Works, Bedford. 





UTOMOBILE WORK: MASS PRODUCTION.— 
WANTED, first-class MACHINE SHOP SUPER- 

INTENDENT; only men of wide experience — 

first-class organising ability need apply ; 

experience oe le, but not essential. State exper 

enee, age nd ouery required.—Address, P909, Th 

Engineer Office. P909 a 








CHEMICAL 
ENGINEERING 
GROUP. 


(Society of Chemical Industry.) 


SSISTANT SECRETARY WANTED 
AT ONCE. Knaviedor of short- 
bend, typewriting, and seeretarial work 
advantage, but not essential. Appli- 
oolong. stating age, qualeeorioes and 
salary required, to be sen the HON 


SEC., 15, New Bridgestaect, London, 
E.C. 4, not later than Monday, August 
18th, 1919. 4795 A 





Cae ENGINEER REQUIRED to Act 
Advisory and ng es ; bigh- 
est qualifications; Engl m expertenss in 
management preferred. Addows, 4561, ” The Engineer 
Office. 4561 a 





‘tm. oe ELECTRICAL ENGINEER 
WANTED as DEPARTMENTAL SUPERIN- 

TENDENT in a large factory making Elec’ Goods 

by quantity production methods 

automatic machines.——Address, stating age, 

—— and salary required, 4744, The 
ice, 


EX 


ployment Specialists (Eng. Dept.), 28, Basinghall- at. eo 





GINEER SALESMAN REQD. 
specialist in w Rlys. and Locos.; 





EATING _ ENGINEER'S mp ee ge 
(JUNIOR) REQUIRED.—State experience 

and salary required, Z D. BERRY "ind SONS. 
Regency-street, t. Westminster, 8.W. 1. 4817 A 


ARIS.—WANTED, a Well-cducsted. Trained 
ae (Englishman), he re sound com- 





owledee and s ing t o) 
fuently TAKE 5 of es ished 
EN TNEERING SALES B USINESS in Paris: 

vi 





will for impro' 
results, ‘7 the right man nig uftimately be ei given 


ANTED DRAUGHTSMAN, | with Experience of 

















D loftigersting: W pie wangeledse ot Pum, of Pump 
ting Work, 
scoarding to ex perience—Apply, NINE emNea 
_ Heading rity 
DP cdar sa UNIOR) TWO Ww ANTED 4 
ee f ‘Or 
Pum ve ae “SE Bl Seattifagal 
stating salary. ‘700 The Engineer Office. sr 
RAUGHTSMMN _ ee CUIEED Pe 
Arrangem tail Drawinnes sation a a 
Works Plant ; cada a to men who hay New 
experience in peiiwer Carriage and Wagon “Wout! 
oy enct ior £83 10s.- ay Dartieule: 
and 00. d.. Kine’ 
Me v-road, Nottingham, "43 ua 
1) RAUGHTSMEN REQUIRED in Cit 
Preparation of Contract BP for W oben B tr 
ings in Brick or Steel, Drainage, &¢.  Expephull4- 
men only wanted.—Write Stating experience and 
salary required, to Z. P. 405, care Deacon's  ¢", au 
hall-street, EC. 3, foden 
— - — — “A 
RAUGHTSMEN WANTED, JUNIOR and E 
enced, for Design and Detail of Electric Gat 
Gear.—Write full details, age, experience, salary 
IGRANIC ELECTRIC CO., Ltd., Bedford, 4843 Fug 
NGINE DESIGNER WANTED, with | 
E knowledge and practical experience hora 
Car Engine Wor good salary to thoroughly ner 
petent man. Replies, stating age, experience lM 
salary required, to | Assistant Secretary, peyid 
HOOKER, Ltd., Blackiorselane, Walthaustow, Bie 
469 9 4 
OOD DRAUGHTSMEN W ANTED, 
well acquainted with Motor Cy 
Kngine and Aeroplane Engine Work. 
salary and good working conditions" 
Applications, giving full partici:lars of 
experience and salary required, tozcther 


wen copies of references,to be addressed 


THE ASSISTANT SECRETARY, 
PETER HOOKER, Ltd., 
Blackhorse-lane, Walthamstow, 





J srAkB BOOk, DRauGH TSMEN.—TWo or 
e THREE first-class MEN, with experience pre- 
ferably of Motor Car Work, REQUIRED for a up- 


date plant in London district. 


to 


State previous experi. 














ages 72. 
Electric Litt Work.—State age, experience, and | Gmee suquleed Aenea, 4755, The Forel 
salary required to LIFT, Pw Dixon's, 195, Dar a 
street, W. 1 ACHINE TOOL DRAUGHTSMAN REQUIRED, 
used to design of Smail Accurate Machinery: 
ANTED, Good JIG and TOOL DRAUGHTSMAN Give full particulars of age, experience, and salary 
for West of Scotland; used to Cam Lay-out | required.—Addres:,, 4739, The Engineer Office, 
and Tools for Auto. Machines, es slaily Brown and _ 4739 4 
Sharpe. State age, experience and salary req : ~ : . 
Address, 4168, The Engineer Office. 4168 4 ECHANICAL DRAUGHTSMAN, with General 
ee Ne ane. Kaowtetoe, wants :D.—Apply, 
r giving full experience, age and salary required, to 
ANTED So oceea pasua ys ABRAM LYLE and SONS, Ltd., Plaistow Wharf, 
designing Existing Machinery. Good y paid to| Victoria Docks, E. 16. 4818 4 
suitable man.—Address, 4800, The eeeae 7 office. - 
4800 A 
JANTED in Engineering Works in Manchester, - 
DRAUGHTSMAN, accustomed to working ECHANICAL ENGINEER and 


good 
on standardised lines and able to deal effectively with 


preparation of drawings for shop use. State age, 
experience, and salary required.Address, 4804, The 
Engineer Office. 48044 





ANTED, TWO DRAUGHTSMEN with Experience 
in Bleaching, Printing, Dyeing, and Finishing 
Plants. ood men required. Only men who ve 
had experience in this class of work need apply.— 
Applications will be treated in oonaeenee. ane Mibould 
state experience, age, and salary required.—MATHER 
d PLATT, Ltd., hesploymant Dept., Park, Works, 
anchester, 4774 a 


Ww: 


ANTED, TWO First-class DRAUGHTSMEN, One 
“used to Plant Work and one for Structural 





DRAUGHTSMAN (Capable Young 
REQUIRED, to proceed to India after a 
fe ths’ training in London; with 
good knowledge of general engineering, in- 
cluding pumping plant ; must be single, 


and not under 25 years ‘of age. In reply. 
ing, state age, qualifications, expericnee 
and salary required.—Address, 4829, 
The Engineer Office. 4829 


WV ANTEP. D be jtitlent Firm, FOREMAN for Pitting 
Shops, with experience of Steam 
Rosine am or 
Office. 





lar class of work.—Address, 4655, 








Work.—A pres — fall particulars, to feonphereent 4655 A 
Bureau, RUB OWEN and CO., Engineers SF: 
Darlaston. 500 A Ne ge FOREMAN TESTED for Struc 
Works Nor .—— Address, 
APABLE DRAUGHTSMAN ae ee. stating age, experience and a aay Seeulsed: 7. The 
DIATELY by leading of r Office, 74 





pplicants must be exper lenend te n the Preparation of 


odern Heating, Ventilating ay Domestic Engineer- 4 SSISTANT FOUNDRY ‘FOREMAN for BRASS 

ing Schemes.—Address, stating age, qualifications, NDRY ; must have good experience in 
eaperience, salary required, and w dass of w Address, giving full particulars, 

4718, The ieheteker Office. 4718 A with ee and state salary required, ~~. The 
Engi fice. 4763 a 





RAUGHTSMAN. — FIRST-CLASS DETAILER, 
perienced in Structural Work and Conveying 
Plant, REQUIRED for Engineer's London O 


44524 





Address, stating ase, experience, and salary ——. 
4734, The Easineer ( )flice. _ 4784 





giving full particulars, 4799, The Engineer Ofie. 
4799 a 











ER and MECHANIC REQUIRED for Main- 
tenance of modern electrical power-driven card 


box making machinery of various types. Single man, 


Address, 4452, The Engineer Office eg to 30. amet, be sapertonced. gnersstic, com 

° nly first-c. tradesmen 1 apply. State 

| bes A ge rig and TOOL DRAUGHTS-| age, wages expected, with full details of experience, 

MAN REQUIRED IMMEDIATELY in Engi-| &c.—Apply by letter in first instance to THAMES 
neering Establishment. Progressive position.— | PAPER COMPANY, Limited, Purfleet, Essex. 


47324 


UIRED for Tin Mine 
rite, giving experience 





Raver sour ae RE 
eee 


RAUGHTSMAN EPEQUIRED by Firm of London a a oy Vick 4 
Engineers. Experience in Mechanical, Heating Ao ary rea le, Seed OO ss 
and Ventilating Plants, &c., an advantage.—Address, | C0-» Ltd.. 5, Nicholas-lane, EC. 4707 a 


ECHANIC REQUIRED for Tin Mine in Northern 
Nigeria; one able to Erect and Run Pump 
rience and salary required, 


























RAUGHTSMAN REQUIRED by London Engineers 
experienced in Structural Work, Elevators "apd 

Conveyors.—Reply, stating age, \iiemad aay Fiat 

quired, P971, The Engineer Office. P971 





RAUGHTSMEN WANTED, Accustomed to Making 
Shep Material Specifications and Requisitioning 
of Material from Drawings.—Address. stating age, 


D™nenmeae REQUIRED IMMEDIATELY to | Motors. Write, a siving ‘WS Vickers ee es 
Charge of Drawing-office employed on the Nicholas-lane BC. 4708 A 
* ochel hanical ~ hype Rauipment of of yaspe Leong = — 
Se atalien. ta” apatitbentions’ ‘aad’ crteancndae ANTED, COST CLERK for Small Shipbuilding 
preparation of specifications and correspondence. and Engineering Works; only those experi- 
es ond PS jn sne ape | cones ee enced in this class of work need apply. Give par- 
essential, and of steam water “ia 2 
heating and ventilating plant, wet-air filters, central | ticulars Ngee required Address, “Bh 9 
hot- rmates cepts, ae pump and vine =, — —— — 
gas and electrical cooking apparatus, serv an STAD ISIN F a if 
passenger lifts, cold storage, vacuum cleaning plant, Neg gh ge "Work, Wat NTED. 
at hydrant equipment, | Fh ee | I Remuneration according to experience.— NINE 
lege uate preferred. Salary pro o 737 4 
£300 p.a., but subject to arra t for a suitabl ELMS IHONWORKS. feedin, 16 Es 
man.—Write, stating age, technical training, work- NGINEERING WORKS, NW. District, RE- 
shop, drawing-office, and practical experience (in grees QUIRES IMMEDIATELY ONE or TWO good 
of date), present salary, &c., cngeIes oa ies only MATERIAL LIST W. ERS, able to read drawings 
testimonials, Ee the Chief Engineer, OVI . tA, accurately, quick at figures and having fair knowledge 
CINEMATOGRAPH THEATRES, tia., 199, of engineering workshop methods. Applications will 
dilly, L Ipodon.” , W. 1. i708a 4 | only be entertained from men who have had previous 


experience in writing up material from drawings and 
spacifcation®. .— Address, stating ase, qualification - 


The Engineer or 


. 





LARGE Firm of Engineers in he Midlands 
HAVE an OPENING for a YOUTH of Good 
Education REMIUM 


as P. 
course to inolude t both Works and Drawing-offes 
Address 


. 2001, The Engineer 2001 8 





salary required, experience, &c., 4835, The Fagnes 
Office. 4835 


DSF for Design. | 








GRTSMAN, WANTED for Design Office in 


those having first-class Crane 





EDUCATIONAL 











PATA Y WANTED, Santon. Arrangement 
and Mec! el dress, me Sieine experi- 
ny 47464 





Postal 
agin aS and ALM d M i 54 

neer) ics, an echanics. ~— 254, 
Oxfo1 vic Manchester. 2007 1 


Only 
and Transporter experience need apply.—Address, =, C.E., Inst. Mech. B.. BiBe-, and all ENGI- 
—_ age, . oe 5 Selerz mequisee, and a at £ SEBRING EXAMINATIONS 8. ~ Mr. SE 
» ns sa ach a PREPARES arg either oréily | or a 
RAUGHTSMEN WANTED for Detail Work. | Correspondence. Hundreds of eu “ = 
Really good men required. Salary according to | D&#t twelve years. commenced 
experiense. —Sta age, experience, and salary 8 time.—39, Wistoria-otrect Watlastuster, 5.W. 2011 8 
ee me ar a me _—- ENNINGTONS, ENGINEERING TU TORS. —_ 


Courses in Mechanical Engineering, 430 
M ag ocete Course in 





ence and Bg 4746, 
WANTED, Used 


RAUGHTSMAN Machine 

Design in connection with Industrial, and Food 
ery.—State salary, experience, and 
iTSMAN,’ Westwood Works, 


For Situations Wanted see 








@ seat on “ jes -— ¢ . and 
fullest particu ‘which will be teen in strict 
confidence. Address, 4796, The E Engineer Ome, 

a 





4th August, 1919 
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Stress Measurement. 
No, IT.* 


THE deficiency alluded to in the last paragraph of 
our last article was more than made up by the experi- 
mental tests carried out on the recently built Hell 
Gate Arch Bridge over the East River in New York, 
under the direction of Mr. Lindenthal. 

This famous bridge is one of the largest in existence, 
and is the very last word in bridge design and con- 
struction of Ameriean engineers. The Hell Gate 
Bridge is the greatest arch bridge built to date, having 
a span between faces of abutments of 1017ft., and a 
total height of 305ft. above mean high water. Both 
shores fall rapidly to a depth of 105ft. below mean 
high water. Four railway tracks are carried over the 
bridge, and special high carbon steel was used for the 
construction. The spandril braced arch type of truss 
is used, and two hinges are provided in the bottom 
chord. The trusses were, however, designed and 
erected to act as three hinged arches for the entire 
weight of steel work, the joint at one of the centre 
panel points acting as the middle hinge. The eanti- 
lever system of erection was adopted, and was so 
arranged that the dead load stresses were statically 
determinate. 

The panel points of the lower chord rest in a para- 
bola, this curve being the line of equilibrium, con- 
sidering the bottom chord as an independent arch rib 
when covered with~a load uniform over the span. 
The proportion of rise to span of this chord is 1 to 44. 
The height of the trusses at the quarter point of the 
span, where the greatest deflections occur, is 60ft., 
slightly more than one-fourth of the rise of the bottom 
chord. The height of the truss at the centre is 
40ft. 28in., about one-twenty-fourth of the span length. 
These and other assumptions for height resulted in a 
slightly reversed curve of the top chord. 

The river conditions excluded the use of falsework 
in the river, and erection on the cantilever principle, 
with the use of temporary back stays, was the only 
practicable alternative. As natural anchorages were 
not available, huge counterweights were used, to which 
the back stays could be attached. Struts were pro- 
vided along the ground surface between the counter- 
weights and the towers. The general arrangement at 
completion is shown in Fig. 1. The erection was to be 
carried out simultaneously from both sides of the river, 
but actually erection on the Wards Island side was 
started 44 months later than on the Long Island side. 
The two halves of the arch were, however, completed 
simultaneously. ‘The materials for the three end 
panels were raised from the ground, but those for the 
other panels from a barge floating in the river below. 

Adjustment of the arch trusses in height was 
required at various erection stages. For this purpose 
a 3000-ton hydraulic jack was placed at the top of 
each of the four erection posts E F—see Fig. 1. The 
jacks had a diameter of 39in., a stroke of 26in., and a 
water pressure of 5000 Ib. per square inch. 

The typical procedure of erecting a panel of the 
arch was as follows :—The two bottom chords were 
raised into position one at a time, the arch traveller 
standing with its front truck at the end of the pre- 
viously completed panel. The connection at the rear 
end was then made with bolts and drift pins, and the 
bottom chords allowed to cantilever out. The 
diagonals were then raised and connected at both 
ends, then followed the laterals between bottom 
chords, next the vertical posts, top chord members, 
and lastly the sway bracing, only one member being 
raised at a time. 

It took three weeks to erect the end panel on the 
Long Island side, and the tenth panel on the Wards 
Island side was completely put up in 7} hours, the 
erection gangs becoming more experienced, and the 
various members decreasing in weight as the erection 
proceeded. The centre panel members were raised 
jointly by both arch travellers—-see Fig. 1. 

During this erection the arch trusses passed through 
the following: four principal and distinct static con- 
ditions :— 

(1) During the erection of first six panels, truss 
held at end of top chord by lower back stay, cantilever 
condition—see Fig. 2. 

(2) During erection of remaining panels, truss held 
at top chord point 11 by upper back stay—see Fig. 3. 

(3) Three-hinged arch condition. Back stays 
released and front end of trusses connected at bottom 
chord, at a point which acted as the third hinge. 
Arch left in this condition until all steel work had 
been erected—see Fig. 1. 

(4) Final or two-hinged arch condition ; all members 
of the centre panel fully connected. 

In order that the ends of the two arms should clear 
each other, and that connection at the centre could be 
made by lowering the trusses, the forward or outer end 
of each half was erected in a raised position. 

The trusses of the bridge are doubly intermediate, 
they are two-hinged arches, and they have redundant 
members in the centre panel. It appeared therefore 
to be of interest to demonstrate, by measurements, the 
identity of calculated and actual stresses in the 
finished structure. A further other purpose of 
extensometer measurements was to supply a safe- 

guard during erection by measuring the stresses at 
critical points. The stresses in the arch members 
- > 
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and in the back stays were thus measured in the 
successive stages as the work was built out, panel by 
panel, to their junction at mid-span. 

When any of the stresses were reaching their 
maximum values they were closely watched. For 
instance, one of the eye-bars in the forward stay was 
found to have a stress 55 per cent. in excess of the 
average stress in the group. As the erection pro- 
gressed the difference in stress gradually diminished 
until all the eye-bars were found to be uniformly 
stressed to nearly 20,000 Ib. per square inch. 

Another application of the extensometer was to 
provide a check in some of the critical operations of 
the erection. After seven panels had been erected 
the hydraulic jacks at the tops of the towers were 
operated to put the forward or upper stay in tension 
and release the lower stay. This operation was 
checked by the extensometer in both stays. When 
the operation was carried out on the Wards Island 
side it was found that there was a slight compression 
in the lower stay, indicating that the jack had gone 
too far, and the jacks were then released until no 
stress was found in the lower stay. 

After the trusses met in mid-span the lowering of 
the jacks to close the arch was closely followed by 
measuring the diminishing stress in the forward or 
upper stay. Measurements were also made in the 
central chord member to make sure there was no 
excentricity of bearing at the juncture of the two 
half arches. 

The final operation of closing the top chord at the 
crown was also checked by the extensometer. A 
large bolt held the members together, until the drilling 
and riveting could be done. The bolt had to be 
adjusted to a condition corresponding to zero stress 
at 60 deg. Fah. The instrument checked this opera- 
tion and the subsequent stresses in the top chord 
member, 

The final use of the extensometer was to provide a 
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of the mass of metal near the centre diaphragm, it was 
considered that measurements at the four extreme 
corners of the section would not be fairly representa- 
tive of the entire area. Any difference of temperature 
between the diaphragm and the outside webs would 
produce internal stresses in the member. It was 
therefore judged necessary to take six readings at each 
cross section, as shown in Fig. 4, there being twelve 
gauge points in each member, each gauge point con- 
sisting of two drilled holes 20in. apart. All measure- 
ments were taken in the inside of the member, thus 
affording protection for the gauge points from rain 
and dirt, and also securing greater protection for the 
observers. More than 3000 measurements were taken 
in the members, besides special measurements in the 
back stays and eye-bars links. 

The primary stress measurements were in general 
confined to the lower chord members, as they are the 
most important parts of the structure, carrying nearly 
all the dead load and the live load when covering the 
whole span. In the case of the secondary stresses, 
measurements were also taken for the upper chord, 
the diagonals, and the verticals. 

By arranging the six measured stresses at one end 
of a member, and then repeating for the other end of 
the member, a comparison was made between the 
two sets of values, and the comparison gave an index 
to the accuracy of the results. The average of this 
difference was 140 Ib. per square inch, the maximum 
difference being 500]b. per square inch, and these 
figures represent the combined effect of personal and 
instrumental errors, but can be accounted for by a 
very small error in the readings, and would occur by 
an inaccuracy of 2/;o999in- in each micrometer reading, 
and of 1 deg. Fah. temperature reading. 

It was observed that the magnitude of the differ- 
ences between the end measurements had no con- 
nection with the magnitude of the respective stresses, 
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indicating the unsuitableness of the method for the 
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comparison between the calculated and actual 
secondary stresses in the structure. 

The instrument used was the 20in. strain gauge, 
designed by Mr. James E. Howard, which is essentially 
a micrometer calliper. The measuring points are 
hard steel conical points attached to the barrel and 
the rod respectively, the distance between the two 
points being measured by a micrometer contact screw 
at one end of the barrel, reading by a circumferential 
vernier to "/;9999'n. A rectangular steel bar, provided 
with two centre holes 20in. apart, accompanies the 
instrument, and when a reading is made a comparison 
reading is made on the bar, the difference between 
the two readings being the measurement. The same 
observer always takes the two readings to eliminate 
the ‘‘ personal equation.’’ The steel bar is allowed to 
rest on the member of the truss, so that the tem- 
perature shall be the same, but nevertheless a thermo- 
meter is attached to the bar and another to the 
member so that any required correction can be made. 

Another related instrument is a steel trammel bar 
having prick punches 20in. apart, and is used for 
setting out the holes in the member. Of course the 
holes are carefully drilled and cleaned before taking 
any readings This method of measuring strains has 
been used in an examination of the dead load strains 
in bridges of large span, in the structural members of 
modern buildings, in the distribution of stresses in 
the sheets, and across the seams in large boilers, in 
the investigation of the internal strains in steel rails, 
and also in the study of thermal effects in street pave- 
ments. It has also been used to ascertain the internal 
strains in steel forgings, in railway axles, in cold rolled 
shafting, and the residual strains in steel bars after 
over-straining loads had been applied and released. 

In any member it is necessary to have three or four 
measurements near each end of the cross section. 
The lower chords of the Hell Gate Bridge are of a 
double rectangular section—see Fig. 4. On account 
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smaller stresses of less than, say, 1000 lb. per square 
inch. 

In the final or two-hinge stage it was noted that 
in the members near the ends of the span the upper 
end in every case was found to present a larger 
average stress than the lower end, the differences 
ranging from 450 Ib. to 2800 lb. per square inch. 

A comparison of measured and _ calculated 
stresses showed a still greater discrepancy. For 
stresses of the range 0 to 1000 the average discrepancy 
was 50 per cent., from 1000 to 3000, 17 per cent., 
descending to the range 10,000 to 20,000 when the 
discrepancy was only 6 per cent., indicating that the 
method is of little value for lower stresses, but is of 
increasing value as the intensity of the stress increases. 

The most important of the physical errors was found 
to be due to thermal effects, an error or a change of 
1 deg. Fah. producing an error of 195 1b. per square 
inch. Such errors are not necessarily due to incorrect 
readings of the thermometer, but may be caused by a 
difference in temperature between the inside and 
outside of the web plates forming the member, and on 
a sunny day the outside web and covers may be 
hotter than the middle diaphragm, showing that a 
cloudy day should be selected for such work. 

One important error may occur in the assumption 
of 30,000,000 as the value of the modulus of elasticity 
during the conversion of the measured strains into 
intensities of stress. There may easily be a percen- 
tage variation of + 3 per cent. 

But the whole consideration proves the futility of 
excessive refinement in the calculation of stresses. 

A comparison was also made to establish a relation 
between the average primary stresses and the extreme 
variations from these average secondary stresses in 
the members of the structure. Such secondary 
stresses include those due to the bending of the 
members in the plane of the truss, possibly due to 





their own weight, and any horizontal or lateral 
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bending stresses from wind and transverse strains, 
shop inaccuracies, internal temperature strains, 
erection strains, lack of uniformity of material, &c. 

The difference was taken between the average of 
the twelve measurements in one member, and that. of 
the twelve varying the most from the average. 

For primary stresses of the range 0—1000 the 
extreme secondary stress averaged 268 per cent., 
decreasing for the range 7000—8000 to 32 per cent., 
indicating the diminishing relative importance of 
secondary stresses with increasing primary stresses. 
But although the percentages diminish in this way 
the absolute values increase, averaging 1580 lb. per 
square inch in the lowest range up to 2370 lb. per 
square inch in the highest range. In 100 cases the 
greatest extreme secondary stress was 3700 Ib. per 
square inch. 

Another comparison was made between the caleu- 
lated and the measured secondary stresses, and in 
order, for comparison with the calculated secondary 
stresses, due to the bending of the members in the 
plane of the truss, the measured secondary stresses 
was defined as one-half the difference between the 
average measured stresses in the top and bottom 
fibres of the cross section, and lateral variation had to 
be ignored. The average of the calculated secondary 
stresses for all bottom chords, and all erection stages 
was about 1050 Ib. per square inch, whilst the average 
of all measured secondary stresses was only 700 lb. 
per square inch. The highest calculated secondary 
stress in any stage was 2920, and the corresponding 
measured stress 1990 Ib. per square inch. For the 
purpose of comparison both the measured and the 
calculated values were reduced to percentages of the 
corresponding primary stresses. It was found that 
the high percentages always occurred with low 
primary stresses. 

If the secondary stresses were grouped and averaged 
in ranges of percentages it was found that in the 
range 0—20 per cent. the average calculated secondary 
stresses were 6 per cent., and the corresponding average 
measured secondary stresses were 26 per cent. respec- 
tively. For the range 20—40 per cent. the correspond- 
ing figures are 30 per cent. and 28 per cent., and for 
the range 100—-300 per cent. the corresponding 
figures were 143 per cent. and 93 per cent. 

Except for the smaller percentage of secondary 
stresses the measured values were consistently lower 
than the calculated values, and as the percentage of 
calculated stresses increased the percentage of 
measured values also increased, but not as rapidly. 
Furthermore, for the highest percentages of secondary 
stresses, the measured values amounted to only a 
small fraction of the calculated values. It may there- 
fore be concluded that the actual secondary stresses 
are generally lower than the calculated values. 

When the final stage was reached, and the structure 
became a true two-hinged arch, the extreme fibre 
stresses, representing the maximum combination of 
primary and secondary stresses, were found to vary 
from the first bottom member against the abutment 
with a calculated value of 12,160 and a measured 
value of 11,300, to the central bottom member in 
mid-span with a calculated value of 13,270 and a 
measured value of 13,300, a truly remarkable agree- 
ment. 

It was concluded from the series of measurements 
that the Howard strain gauge is well adapted for such 
work under quiescent load, provided the stresses are 
more than 1000 lb. per square inch; that with careful 
manipulation it is possible to determine the true 
stresses within less than 200 lb. per square inch, and 
that there is generally an automatic readjustment of 
strains within a structure in such direction as to 
relieve the secondary stresses. There was proof also 
of the release of strains at joints when the drift pins 
were replaced by rivets, and the whole consideration 
was taken to indicate the comparative freedom of the 
arch type from secondary stresses. 

The Hell Gate arch tests, incomplete as they are, 
constitute an excellent example of the investigation 
of stress distribution, but they should be completed so 
as to include the effects of moving loads. 

The criticism has been advanced that the principle 
of measurement of the Howard extensometer appears 
fundamentally unreliable in that the measuring 
points of the micrometer caliper are conical, and the 
zero reading for any given temperature is taken from 
@ comparison har with holes. The member to be 
measured has similar conical holes for the insertion of 
the micrometer measuring points. The bearing of the 
measuring points may, it is said, be on the sides of the 
holes, and not on the tips. It has, however, been 
pointed out that a slight deviation from the perpen- 
dicular produces an entirely negligible error. 

Further, it is said to be a most difficult matter to get 
a satisfactory micrometer “ feel ’’ with conical points 
bearing against the inclined sides of the holes, and in 
the confined space and disadvantageous conditions 
in which the measurements were taken, it must be 
difficult to obtain the thorough cleaning out of the 
holes so necessary for accuracy. Even a film of oil, 
may, it is said, upset the measurements entirely. 

Cylindrical studs of small diameter were suggested 
with the comparison bara plain rod. It has. however, 
been since pointed out that the gauge holes were, as 
a matter of fact, very well cleaned out, the operation 
actually taking up more time than the measurements. 

The criticism has also been offered that the gauge 
length of 20in. was perhaps too great to give the 





maximum intensity of stress. There has been found a 
considerable difference with other tests in local stress 
between. a 2in. and a Sin. gauge length. It seems 
therefore that the intensities of secondary stresses 
may be greater in some parts of the metal than the 
average over 20in. length, and that they are intensified 
again at the edge of the gusset plates. It may not be 
well to minimise these stresses, as doing so would tend 
to give unwarranted confidence, and possibly result in 
overlooking secondary stresses. It has, however, 
been suggested that the length of the Hell Gate 
Bridge members was great enough to cause such 
possible variation of stress to be practically negli-ible, 
and the use of a shorter instrument would have 
offered no advantage to compensate for the reduced 
accuracy of the results. 

The modulus of elasticity of the steel in the bridge 
was assumed to be 30,000,000. 

We may add, in conclusion, that the Hell Gate stress 
measurements are fully described in the ‘* Proceed- 
ings’ of the American Society of Civil Engineers, 
published some months ago. 








The Metamorphosis of the Loco- 
motive. 
By H. HOLCROFT. 
No. Ifi.* 
CompounD LocoMoTIVEs. 


In 1881 Mr. F. W. Webb introduced his famous 
three-cylinder compounds on the London and North- 
Western Railway. They were of the 2-2-2-0 type, 
and had two outside cylinders for high-pressure 
placed behind the leading wheels and working the 
second pair of driving wheels, while the large low- 
pressure cylinder was under the smoke-box and drove 
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shown in Fig. 7—consisted in placing the valves 
below the cylinders, the centre line of cylinders and 
valve motion being inclined towards one another 
and meeting at the crank axle. This arrangement 
allowed the valve gear still to drive the valves direct 
although not in the same straight line as formerly. 
a considerable offset being required. The disadvan. 
tages of the arrangement were that the steam chests 
were of large surface area, and exposed to loss of heat 
by radiation, the steam passages were of unequal 
length and also the exhaust steam had to pass between 
the cylinders and came in contact with a large area 
of the hot walls. On the other hand, the arrange. 
ment permitted the cylinders to be well drained, 
and the valves fell away from their faces when steam 
was shut off, a considerable advantage when drifting, 

Mr. F. W. Webb, in his express goods engines, with; 
18in. by 24in. cylinders and 5ft. wheels, placed the 
valves above, parallel with the centre line of the 
cylinders, and worked them by Joy’s radial valve 
gear. By dispensing with excentrics, he was able to 
introduce a centre frame and bearing for the crank 
axle, thus giving it support—see Fig. 8. The steam 
chests being inside the smoke-box, were protected 
from radiation, but the length of ports was restricted, 
owing to the difficulty in getting the exhaust steam 
to the blast pipe. Furthermore, the valves had to 
ride on their faces when drifting. Nevertheless, the 
arrangement has been extensively adopted on the 
London and North-Western Railway andthe Lanea- 
shire and Yorkshire Railway. Other railways placed 
the valves above, but preferred the Stephenson valve 
gear with rocking shafts to Joy’s gear, which has a 
constant lead. The latter also is open to the objection 
that any movement of the axle-box in the horns 
alters the valve setting, and there is considerable 
wear in the curved slides and blocks. On the other 
hand, the Stephenson gear requires the added com- 
plication of rocking shafts, and no support can be 
given to the crank axle on account of the excentrics, 


FIG. 6—VALVE GEAR FOR SLIDE VALVES BETWEEN CYLINDERS 


the first pair. There were no coupling-rods, advantage 
being taken of the additional cylinder to obtain 
adhesive weight without them, so that the engines 
had the advantages peculiar to both single-wheel and 
four-wheel coupled engines. They were built with 
6ft., 6ft..6in. and 7ft. wheels, and for a number of 
years successfully performed the main line working 
of the London and North-Western Railway. 

The contemporary Worsdell compounds on the 
Great Eastern Railway, and afterwards the North- 
Eastern Railway, had two cylinders between the 
frames, and for this reason could only be of very 
moderate size on the 4ft. 84in. rail gauge. They were 
subsequently rebuilt as simple engines, as any agvan- 
tages due to compounding were offset by other con- 
siderations. 

SLIDE VALVES. 

The practice of placing the slide valves on vertical 
faces between the cylinders was consistently adhered 
to for some forty years. During that time the size 
of the engines grew continually, and after commenc- 
ing with 15in. cylinders and 100 lb. boiler pressure, 
enlarged first to 16in. and 120 |b., then I7in. with 
140 Ib., to 18in. and 1501lb. Even with this latter 
size every endeavour was made to preserve the plan 
of having a simple direct line from the excentrics 
to slide valves, as long experience had proved it to 
be the best possible. Many departures had been 
attempted, but design always reverted to the simple 
compact arrangement—illustrated by Fig. 6—-which 
had persisted over such a length of years and with- 
stood all attacks upon it. Somewhere around the 
year 1885 it came to be recognised that the limitations 
imposed by the 4ft. 83in. gauge had been reached, and 
that more room was required for the main and crank 
pin bearings of the driving axle, owing to heavier load- 
ing of all journals. The way out of the difficulty lay in 
closing in the cylinder centres, but doing so displaced 
the steam chest, as there was no longer room for it 
in between. One arrangement extensively used— 
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which have to be cramped into a very small space, 
and they make the centre of the crank axle very 
rigid, robbing it of any flexibility, so that stresses 
are localised instead of being distributed. 

With the increasing boiler pressures, it became 
necessary to balance the valves to reduce wear of 
valves and gear. A subsequent improvement adopted 
on the Lancashire and Yorkshire Railway and Great 
Northern Railway for the balanced valves on top of 
cylinders was to open the back of the valve, thus 
giving a direct exhaust to the blast pipe, while the 
length of ports could be increased—see Fig. 9. Any 
failure of the balance strips in this case, however, 
allows steam to escape directly from the steam chests 
to the exhaust. 


Piston VALVES. 


The first successful design of piston valve was 
Smith’s segmental valve, as introduced on the North- 
Eastern Railway. Piston valves had been tried in 
locomotives in quite early days, but the steam being 
very wet at times led to broken cylinders, since 
water was trapped in the cylinder with piston valves 
which could not lift off their seats and give relief as 
the flat slide valve could do. In Smith’s valve, the 
packing ring was made in segments which were pushed 
outwards against the bushing by steam pressure, but 
could collapse inwards by a superior pressure in the 
cylinders and allow any water to escape. 

On the Great Western Railway plug piston valves 
were tried in several classes of engine. They had solid 
heads which relied on their fit in the liner to prevent 
excessive leakage. In order to permit trapped water 
to escape, spring-loaded relief valves were placed in 
the cylinder covers. It was anticipated that there 
would be practically no wear of valves and liners, 
and that any slight leakage of steam due to the absence 
of packing rings would be less than that expended on 
the friction of a flat valve. In actual practice, it 
was found that the leakage of steam increased after a 
time, and as a consequence flat-balanced slide valves 
were reverted to. 
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As in the case of flat slide valves, piston valves 
laced below the cylinders could be driven directly 
by Stephenson valve gear when inclined downwards, 
put the same objections applied to them in this 
osition, although the offset could be reduced some- 
what. An alternative was to reverse the position by 
nlacing the valves above and inclining their centre 
line upwards from the axle towards the front. This 
design gave @ direct exhaust and no part of the 
evlinder wall was exposed to exhaust steam, the only 
objection, quite a slight one, being that the steam 
yssages were of unequal length. 


ue . . . . . 
' The present tendency with inside cylinders is to 


»lace the valves above, parallel with the centre line | 


of evlinders, and drive the valves through a rocking 
shaft. This arrangement is followed on account of 
the difficulty of withdrawing inclined piston valves 
for examination owing to the extended smoke-boxes 
now in use. 
WHEEL DIAMETER AND ARRANGEMENT. 
About 1890 the single-wheeler again came into 
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London in an hour, at an average speed of 78 miles 


the maximum speed being about 90 miles an hour on 
an almost level road. 

The contemporary coupled engines had large 
wheels, most of them being 7ft., while the North- 


wheels and the Lancashire and Yorkshire Railway 
favoured 7ft. 3in. Shortly after this time, about 
1895, some remarkably fast runs with heavy trains 
were made over a difficult road on the Caledonian 
Railway by the “ Dunalastair ’’ and afterwards the 
‘* Breadalbane ”’? classes of 4-4-0 engines. These 
performances focussed attention on the fact that it 
was possible to obtein high speed with a 6ft. Gin. 
coupled wheel, with the added advantage of large 
drawbar pull and starting effort, provided the engine 
had a big, freely steaming boiler. The Americans 





| were also at that time getting fast runs from wheels 
|under 6ft. diameter when large boiler power was 
| present. 

In Fig. 10 the influence of wheel diameter is shown 


per hour, with a load of 120 tons behind the tender, | 


Eastern Railway built 4-4-0 engines with 7ft. Tin. | ; t 
'single-wheeler being again contrasted against a 


corridor coaches could be guaranteed, the single- 
wheeler did well enough on fairly level roads, but 
there was difficulty in keeping time when the density 
of traffic produced any checks. A speed-distance dia- 
gram is developed in Fig. 10—by the simple methods 
described by the writer in Tar ENGINEER for April 
26th, 1918—in which this point is brought out, the 


4-4-0 engine of equal size and one with enlarged 
boiler. The time-distance diagram shows that after 
a slower start the former overhauls the second on the 
level and is but a little distance behind the big engine. 
The differences are seen to be a good deal more pro- 
nounced on an up gradient of 1 in 200, to the dis- 
advantage of the single-wheeler, and if the train Is 
brought to a stop it will, on restarting, lose some 
three minutes in a few miles as compared with the 
larger engine. On the other hand, on a down gradient 
or with a light load of 100 tons on a level road, the 
single-wheeler exerts its superiority over the hig 
engine at speeds above 70 miles per hour, the value 
of low internal resistance becoming accentuated as 
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FIG. 7—VALVE GEAR FOR VALVES BELOW THE CYLINDERS 


favour in the form of a 4-2-2 engine with increased 
hauling power. The institution of long and fast runs 
without intermediate stops favoured them, and the 
increased strength of the permanent way allowed of 
greater loads on driving wheels, while the introduc- 
tion of steam sanding apparatus enabled sand to be 
driven under the wheels for starting purposes, and, 
in addition, could be used to improve the grip of the 
wheel while running, without the disadvantage of 
increased train resistance as with the plain sanding 
gear, on account of the smaller-quantity of sand used. 
The Great Western Railway built no less than eighty 
of these engines after the abolition of the broad gauge, 
and the Midland Railway used them extensively as 
well. The North-Eastern Railway, Great Central 
Railway, Great Northern Railway and Great Eastern 
Railway also built engines of this type, some as late 
as the year 1901. Such engines were capable of very 
high speeds with light loads, the “Duke of Con- 
naught,”’ one of the Great Western Railway 7ft. 8in. 
engines, was recorded as running from Swindon to 


FIG. 8—VALVE GEAR 


and the other 4-4-0 being of identical dimensions, 


engine is a 4-4-0 with large boiler. From the speed- 
pull diagram it will be seen that the four-wheel 
couple engine has a greater starting effort, and that 
the single-wheeler is handicapped normally by lack 
of adhesion. The horse-power and speed diagram 
shows that the former engine develops its maximum 
output earlier and a greater horse-power can be 
mainteined during the accelerating period. It will 
be noted, however, that the single-wheeler has a 


the effect of this is felt more and more in the draw- 
bar horse-power as the speed rises above 40 miles 
an hour, so that the suitability of this type for purely 
high speeds with a moderate load is demonstrated. 
On the other hand, it cannot recover its speed after 
signal checks as rapidly as the four-wheel coupled, 
owing to the slower acceleration. As long as a clear 
non-stop run with not more than seven or eight 








graphically, two engines compared, one a 4-2-2! the speed rises. 


except for the size of driving wheels, while a third | 


lesser internal resistance by some 3} lb. per ton, and | 
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FOR WEBB EXPRESS GOODS ENGINES 


The supremacy of the four-wheel 
coupled engine with moderate-sized wheels is apparent 
under adverse circumstances, and when this type is 
| provided with a bigger boiler so as to enlarge its 
capacity, the advantages of adopting it in preference 
to the single-wheeler, or even the 4-4-0 with large 
wheels, are considerable. As a consequence the 
single-wheeler, in spite of its high efficiency and low 
running costs, was suddenly dropped, as was also the 
7ft. wheel for the coupled engines, and new 4—4-0 
engines with wheels about 6ft. 9in. and large boilers 
| replaced them on the majority of British railways. 
On the London and North-Western Railway Mr. 
G. Whale succeeded Mr. Webb and immediately 
introduced his ‘‘ Precursor *’ class of 4-4-0 engines on 
similar lines to the other railways. The compounds 
were at once superseded, the three-cylinder engines 
being rapidly scrapped and the later four-cylinder 
engines of the 4-4-0 type converted into simple two- 
| cylinder engines. For heavier work north of Crewe, 
ithe ‘‘ Precursor” class was further developed by 
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the addition of another pair of coupled wheels in the 
“Experiments,” 4-6-0 engines with slightly smaller 
wheels. These two classes brought the London and 
North-Western Railway abreast of the times once 
more and did away with the double heading of trains. 
| The Great Western Railway 6ft. Sin. four-wheel 
coupled engines were provided with double frames, 
@ practice that was persisted in long after other 
British railways had given them up, except in the 
case of single-wheelers. This survival can be traced 
to the influence of the broad gauge, ultimately 
abolished in 1892. For some ten years previously all 
Great Western Railway broad-gauge engines were 
built as convertible to the standard gauge in anti- 
cipation of this event, and the simple way of accom- 
plishing the conversion was to build double-frame 
narrow-gauge engines, and by means of long axles 
place the wheels outside the frames. In order to 
convert the engines to the narrow gauge, it was only 
necessary to provide new axles. Thus, as much as 
possible of the stock would rapidly be made available 
after the change. Mr. W. Dean subsequently adhered 
to the double frames for nearly all his new engines. 

From about 1900 onwards competition for passenger 
traffic, and more particularly long-distance tourist 
traffic in the summer months, greatly increased 
train loads by the general adoption of heavy corridor 
stock and the inclusion in some cases of no less than 
three twelve-wheeled restaurant cars of 40 tons apiece. 
For such loads even the powerful 4-4-0 type proved 
insufficient, and the Lancashire and Yorkshire Rail- 
wayjand Great Northern Railway enlarged their engines 
by the addition of a pair of trailing wheels to a 4-4-2 
type, thus allowing of increased boiler capacity. 
Other lines, such as the North-Eastern Railway and 
Great Western Railway, coupled the trailing wheels, 
making the engines 4-6-0, and so getting greater 
adhesive weight at the expense of some loss in mech- 
anical efficiency. 

With these large engines outside cylinders became 
general. In the first place, the addition of another 
pair of wheels increased the wheel-base considerably, 
to minimise which the wheels were brought closer 
together, but with inside cylinders driving the first 
pair of coupled wheels the connecting-rods were then 
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approximated to a fast tramway service. The most 
general design was a car with a steam bogie one end, 
on which a vertical boiler was mounted, the boiler 
itself virtually forming the bogie pin. For such an 
arrangement outside cylinders and valve gear were 
essential, and under the circumstances the Walschaerts 
gear was adopted ; consequently British designers and 
running departments were familiarised with it and 
brought face to face with its advantages. It was 
found to be an excellent mechanical device and a 
most accessible arrangement of gear, in which it was 
no longer necessary to run the engine over a pit to 
oil and examine the motion. A few experimental 
compounds on the Great Northern Railway were 
fitted with the gear and afterwards the 2-6-0 mixed 
traffic engines, and the London, Brighton and South 
Coast Railway and other lines have followed suit. 
The four-cylinder engines on the Great Western 
Railway were also fitted, but in their case the gear is 
inside and one of its chief advantages is lost thereby. 


AMERICAN PRACTICE. 


In order to trace the origin of other practices 
introduced into this country it is necessary to give 
some attention to railways abroad. 

The development of the locomotive on the Con- 
tinent has largely followed or at least has been 
influenced by British railways owing to their 
proximity. In other parts of the world the rolling 
stock has been mostly obtained from British firms 
and the main features of design on home railways 
embodied in it. The important exception to this is 
North America, and the history of the locomotive in 
the United States and Canad& requires special atten- 
tion on account of its reaction on British practice. 
The conditions under which railways sprang up across 
the Atlantic were entirely different from those in 
England, for, with the exception of the Eastern States, 
the country was undeveloped and very sparsely 
populated. The railway became the pioneer of 
civilisation and opened up the land, settlers following. 
Under such conditions traffic on the railways was at 
first very meagre, and the only way that the lines 
could repay for their building was by limiting the 
expenditure on construction to a minimum. The 
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FIG. 9—IMPROVED BALANCED VALVES ON TOPS OF CYLINDERS 


very short. The big cylinders and high pressure pro- 
duced heavy bending and torsional stresses in the 
crank axle, while the main bearings were cramped. 
The adoption of outside cylinders enabled the driving 
force to be applied to the second pair of wheels by a 
long connecting-rod and a proportion of it transferred 
to the other wheels directly through the coupling- 
rod ; at the same time the bearings could be length- 
ened considerably and the crank axle dispensed with. 
~ The 44-0 and 4-4-2 types were common in 
America long before their general adoption in this 
country, and the causes leading to their appearance 
were somewhat different in each case, for on British 
railways the 4-4-0 was derived as the enlargement of 
the 2-4-0 engine, and again the 4~4—-0 was further 
developed by the 4-4-2, the earlier engines of which 
type were not genuine “ Atlantics,’’ as they were not 
provided with wide fire-boxes, but merely had the 
same wheel arrangement, sometimes in conjunction 
with inside cylinders. 


MopERN VALVE GEARS. 


Until the close of the nineteenth century British 
locomotive design had been very conservative, but 
since that time a more radical policy has been followed 
and practices current in other countries have been 
studied and more generally resorted to than formerly. 
One of the principal innovations has been the adoption 
of the Walschaerts valve gear, which originated in 
Belgium many years ago and is extensively used on 
the Continent. British designers were satisfied that 
as regards the distribution of steam the Stephenson 
valve gear with its variable lead was peculiarly suited 
to locomotive work, and it was other considerations 
that led to its displacement in some of the newer 
designs. The Walschaerts valve gear is particularly 
adapted for outside cylinders with the valves outside 
also, but this arrangement, although common on the 
Continent, was not resorted to on British railways 
until quite recently. In 1904 steam rail motor cars 
wore substituted for trains on many of the branch lines 
wi.ere traffic was scanty, with a considerable saving 
in running costs. They were also successfully used 
to a limited extent in suburban work, where they 





track was often laid without ballast on a formation 
level raised by throwing up the earth obtained from 
making broad ditches. Timber being plentiful, the 
sleepers were closely pitched so that a lighter rail 
could be used, while wooden trestles did duty for 
embankments and viaducts. 

English engines of the 2-2-0 type were imported, 
but found unsuitable, and engines made locally had 
a leading bogie, being of the 4-2-0 type, on account 
of the imperfections of the track. The next develop- 
ment was the addition of a pair of trailing wheels, 
but as conditions were against the use of a 
single pair of driving wheels the 4-4-0 or 
“* American *’ type was soon evolved, and until quite 
recent times remained the standard passenger engine. 
In details of construction the engines developed 
quite independently of European practice, as, owing 
to the length of time in crossing the Atlantic and 
because prior to the submarine telegraph communica- 
tion with the Old World was difficult, local conditions 
governed nearly everything. The 4ft. 8}in. gauge 
was determined by the English engines imported, 
but otherwise the American engines differed consider- 
ably. The bar frame as introduced in Bury’s engines 
was used exclusively, as it could be more easily made 
in a smith’s forge and repairs were also facilitated, 
a great consideration where they had to be executed 
at long distances from main depéts. The cylinders 
were fixed in a horizontal position outside the frames, 
and thus avoided a crank axle, a source of weakness 
and difficult to manufacture in those early days. 
The steam chests were situated on top of the cylinders 
the chest itself being a hollow rectangular frame 
placed on the valve table. Long studs in the latter 
served to bolt down the cover and secure the steam 
chest in place, where it was sandwiched between the 
cover and valve table. ‘This arrangement allowed of 
the valve face being entirely exposed for filing and 
scraping when scored or worn. The valve was 
operated from the inside valve gear by means of a 
rocking shaft. 

Wood, being cheap and plentiful, was used as a fuel, 
and in order to prevent sparks being ejected the 
chimney had a mushroom-like top to contain deflectors 





and netting, for owing to the hot dry summers forest, 
and prairie fires were only too easily started. Other 
characteristic features were a ‘‘ cow-catcher”’ op 
fender at the front end, since, the line being unfenced, 
stray animals were sometimes encountered and caused 
derailments if run over ; a bell was placed on top of 
the boiler to give warning when running through the 
towns which sprang up alongside the railway at the 
nodal points of the system. A large commodious 
cab was necessary to give protection to the engine- 
men from the extremes of weather. 

On account of the roughness of the track, the springs 
of the coupled wheels were connected by compensat- 
ing levers, three-point suspension being aimed at, 
the bogie centre and the fulcrums of the two levers 
being the three fixed points of support. By this 
means the distribution of the weight of the engine 
was always in a state of equilibrium, and both the 
springs and frames were saved from a good deal of 
shock and vibration. 

These main features of American practice have 
been so ingrained from long use, that they are only 
reluctantly abandoned, one by one, as something else 
is proved better, or they become obsolete. For 
instance, by placing the spark arrester netting and 
deflectors in the smoke-box and with a plain chimney 
there was less obstruction to the draught, owing to 
the increased area available. In order to accommodaty 
this improvement an extension of the smoke-box 
was necessary, and further benefit was found in the 
increased cubical capacity, the pulsations due to the 
blast being softened and the draught rendered 
steadier. 

When a six-wheel coupled engine was required, 
the horizontal outside cylinders placed in front of the 
leading wheels were adhered to, and, in order to 
make a steady running engine and take the over- 
hanging weight, a two-wheel bogie or pony truck was 
added—hence the 2-6-0 or “ Mogul” type—and 
following on this came a 2-8-0 or ‘ Consolidation ” 
engine. q 

With the opening up of the coalfields American 
industries expanded and flourished and wood was 
largely superseded as a fuel on the locomotives. The 
creation of great corn lands in the West brought 
about heavy long-distance traffic with the Atlantic 
seaboard and Great Lakes. Passenger trains also 
wee increasing in weight, as a higher degree of com- 
fort and speed was demanded. To deal more econo- 
mically with the new order of things, more powerful 
locomotives were requisite, but radical departures in 
design had to be made and new problems faced. 

On account of the bar frames, the width of fire-box 
shell was restricted to about 3ft. Gin. when placed 
between them, and a largersgrate area could only be 
obtained by increased length. This, again, was 
limited by the difficulty in firing a long box and by 
the distance between axles unless a sloping grate was 
used so as to clear the trailing axle. The plan adopted 
was to raise the fire-box above the frames, its width 
being then restricted only by the distance between 
wheels. In order to avoid a shallow fire-box the boiler 
centre was raised considerably, while the frame was 
lowered as much as possible and the wheels reduced 
in diameter to the minimum permissible. 

Hitherto it had been generally considered that a 
high boiler centre was an evil to be avoided, but it was 
now found actually to conduce to steadier running. 

With the enlarged boilers steam pressures were 
raised and a considerable increase in power was 
realised except at high speeds, when, on account of 
the short length of ports, much wire-drawing occurred, 
being aggravated by the smaller wheels. To raise 
the mean effective pressure, “trick ’’ ported valves 
were introduced, the area for admission of steam being 
doubled by means of a semi-cireular port cast in the 
back of the valve, which was opened simultaneously 
with the admission of steam in the usual way when 
the valve overshot its face. The improvement in the 
admission line of the indicator diagram was obtained 
at the expense of decreased bearing surface of the 
valve, and wear was increased correspondingly, 
while seizures or scoring of the valve and seating 
brought about twisted arms of the rocking shaft. 
The wear on the rocking shaft bearings was more 
rapid with the increased load on the valve due to 
higher boiler pressures, resulting in loss of travel. 
Relief was sought by partially balancing the valve, 
and of the many devices the Richardson balanced 
valve was the most general. It consisted of four 
strips fitted together in a rectangle let into grooves 
in the back of the valve. The strips were pressed 
upwards by springs against a table parallel with the 
valve face. A hole into the exhaust passage served 
to prevent accumulation of pressure due to leakage. 

The demand for high-speed passenger traffic 
between important centres in America brought the 
4-4-0 engines to the limits of their capacity, and in 
order that heavy trains, with parlour, restaurant and 
sleeping cars added, could be hauled at increased 
speed, a more powerful passenger engine was de- 
manded. An obvious extension of the 4-4-0 was 
the addition of another pair of coupled wheels and 
a longer boiler—hence the 4-6-0 or ‘ ten-wheeler ”’ 
type. The fire-box and grate area were still inade- 
quate, as the width was limited by the distance 
between wheels, and the minimum depth of box 
desirable could only be obtained by a high boiler 
centre and the smallest diameter of wheels consistent 
with the running speed to be attained. The smaller 
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wheels aggravated the hammer blow of the balance 
weights, and much attention had to be devoted to the 
question of balancing the reciprocating masses. 

The problem was solved by the introduction of the 
“ Atlantic” or 4-4-2 type, a small pair of carry ing 
wheels being substituted for the third pair of coupled 
wheels. By this means the fire-box could he widened 
behind the driving wheels, being carried out over the 
small trailing wheels. The advantages obtained were 
large grate area and comparatively short but wide 
fire-box, allowing of easy firing, together with 9 good 
depth of box since the frames could be cut down lower, 








"THe Encincer” 





superseded by simple engines fitted with superheaters. 

For passenger traffic the cross compound system 
was not favoured,and other arrangements had to be 
devised to fit in with well-established features. The 
Vauclain four-cylinder system offered one solution, 
the high and low-pressure cylinders being placed one 
above the other on either side, driving on a common 
crosshead midway between thein. A double-headed 
piston valve served for each pair of cylinders, so that 
the only additions were two cylinders complete with 
pistons. Tandem compounds were also tried, but 
never became general on account of the drawback 





- DATA- 





ENCINE N21 4-2-2 Tyre 


CYLINDERS 19% 26" 
WHEELS -6 
ADHESIVE WEIGHT 20 TONS 
HEATING SURFACE 1350 So Ft 





PRESSURE 175 Les?” 
ENGINE N22 4-4-0 tree 
CYLINDERS 19 26" 

WHEELS 6-6 


ADHESIVE WEIGHT 32 TONS 
HEATING SURFACE 1350 Se. FI 











PRESSURE 175 L9s° 
ENCINE N23 4-4-0 type 

CYLINDERS 19x26" 

WHEELS 6-6" 

ADHESIVE WEIGHT 35 TONS 

HEATING SURFACE 1500 Soe.FT 

PRESSURE I75Les° 








engine, both simple and compound, is finding increas- 
ing favour in Europe, American practice has reverted 
to the two-cylinder simple type. Possibly this fact 
is due to the exceptionally heavy track now in use, 
which sometimes allows of wheel loads more than 
50 per cent. in excess of those permitted on British 
railways. Massive construction is thereby possible, 
wearing surfaces increased, while the effect of the dis- 
turbing forces is less felt owing to the greater mass and 
length. High labour costs no doubt influence design 
in the direction of securing the utmost simplicity, 
economy of working being of lesser importance. To 
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FIG. 10—CURVES ILLUSTRATING EFFECT OF WHEEL DIAMETER ON THE PERFORMANCE OF LOCOMOTIVES 


while the size of driving wheels was increased. The 
cylinders drove on the second pair of coupled wheels, 
so that the coupled wheel base and rods were short, 
while a good length of connecting-rod was obtainable. 
The total wheel base was comparatively short for a 
ten-wheeled engine. These locomotives have given 
excellent results, and an extension of them is the 
4-6-2 or “‘ Pacific’ type with still larger capacity. 
The maximum continuous output of the 4-4-0, 4-4-2, 
and 4-6-2 engines is approximately 1000, 1590, and 
2000 indicated horse-power respectively. 

The success of the revival of the single wheeler in 
England from about 1890 onwards prompted several 
American railways to build a few engines of the 4-2-2 
type, notably on the Philadelphia and Reading Rail- 
road; these engines had wide fire-boxes over the 
carrying wheels. No doubt the “‘ Atlantic’’ was 
directly inspired by them, since it was only necessary 
to lengthen the boiler barrel and interpose a pair of 
coupled wheels behind the bogie in order to create 
the type and overcome the deficiency in adhesion of 
the single wheeler. 

Compounding of locomotives spread from Europe 
to America and was applied to the working of heavy 
freight trains. To perpetuate the characteristic 
features of American design these engines were cross 
compounds with two outside cylinders, the high 
pressure on one side of the engine and the low pressure 
on the other. This arrangement was possible on 
account of the generous loading gauge, while at the 
same time no additions or alterations to current prac- 
tive were necessary other than a receiver in the form 
of a large pipe bent round inside the smoke-box and 
an intercepting valve for starting purposes. These 
engines had increased hauling power and gave good 
results as long as they were fully loaded, but rather 
lacked flexibility in working for ordinary traffic. 
For that reason they were not always popular with 
the engine shed foremen, who preferred machines 
that could be put to any service that circumstances 
demanded, and they have been to a large extent 





of having a pisten-rod packing between the cylinders 
and the difficulty set up when withdrawing the pistons 
for examination or repairs. 

These two types of four-cylinder compounds gave 
satisfactory performances, but the evils due to the 
inertia of the reciprocating masses were intensified. 
In order to retain the benefits of compounding and 
eliminate these troubles four-cylinder balanced com- 
pounds were experimented with, but such engines 
involved some changes from established practice and 
a crank axle had to be introduced. In the later 
designs each high and low-pressure cylinder with 
steam chest were contained in one casting ; a double- 
headed piston valve, a combination of an inside and 
outside admission valve fixed on one spindle, served 
for each pair of cylinders. These engines have been 
superseded by two cylinder simple engines using 
superheated steam, but they were nevertheless instru- 
mental in producing the general use of the internal 
admission piston valve in simple engines. 

In freight service even the powerful 2-8-0 engines 
proved insufficient for economically handling the 
heavier loads. An extension of them in the “‘ Mikado ” 
or 2-8-2 type allowed of more boiler power but did not 
add to the adhesion as in the 2-10-0 or ‘‘Decapods.” 
The latter were, however, found to have too long a 
rigid wheel base. A solution was found in the enlarge- 
ment of the Mallet articulated compound, already in 
use on European railways on sections abounding in 
sharp curves and heavy gradients. With these engines 
the Walschaerts valve gear was almost a necessity, 
and was thus introduced into American practice. 
Intimate acquaintance with this gear has brought 
about its general adoption on all classes of engines, 
a parallel case to its adoption in England. 

Other forms of outside valve gear have since been 
devised, and it is current American practice to have 
all the motion on the outside of the engine, where it 
is accessible and open to inspection, oiling, and repairs 
without the necessity of running the engine over a 
pit. It is remarkable that while the roulti-cylinder 





use an Americanism, the machines are built with the 
express purpose of “* delivering the goods,” and they 
are mercilessly scrapped directly they fail to accom- 
plish that duty. 








Report on London Transport. 
No. II.* 
LARGER IssuEsS OF LONDON TRAFFIC. 


TuE larger issues of London transport cannot be 
ignored, and must be faced and solved by those who 
will assume supreme control. To a considerable 
extent they involve expert engineering problems. 
The Committee is thus not called on to express any 
opinion as to the relative values of means of transport 
—and they are many and various—which have been 
urged with equal persistency and equal authority, 
such as the complete ‘‘ tramwaysisation ”’—a newly 
coined word—-of London, as envisaged by Mr. Gor- 
don, or the construction of trans-metropolitan fur- 
track shallow railways for express trains as suggested 
by the Royal Commission of 1905. 

The Committee has abstained from probing too 
deeply the question of new arterial roads propounded 
in principle by the Local Government Board Con- 
ference two or three years before the war, though 
it feels that a supreme traffic authority would to-day 
necessarily view these recommendations from the 
point of view of modern requirements and potential 
developments in forms of transport. It has likewise 
felt that its investigations being ad hoc to what it 
hopes is a temporary evil, would not be justified in 
any extension to the consideration of town planning, 
and only incidentally to the housing issue, which, in 
relation to traffic facilities, ought at once to receive 
the closest attention of the Ministry of Health. For 
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the same reason it only animadverts*briefly on the 
total inadequacy of the Thames bridges and the 
unfortunate lack of communications between wharves 
and railways. The need for the electrification of all 
surface lines dealing with suburban traffic is similarly 
obvious, but the problem is too vast except for experts 
prepared to deal with systems, ways, and means. 

In considering the problem of omnibus traffic, 

where reform can be immediately effected, and with 
relatively little dislocation of public convenience 
and the avoidance of waste of invested capital, the 
Committee has more concrete views. Its abstention 
from detailed consideration of what may be called 
the permanent and expansive issues of the traffic 
problem is intentional, but it wishes none the less to 
put on record the view that any authority which may 
be brought into existence must face and take action 
on every one of the lines of policy briefly cited. It 
does not consider that it would be possible to avoid, 
even if it were desired, synchronised action to some 
extent on each and all of them. 
_ One reform which does call urgently for attention 
is the existing system of carting goods through the 
crowded streets at all hours of the day; also heavy 
merchandise delivered from the docks to railway 
stations by vans, which could be better transmitted 
by rail if the necessary connections were used or 
made. 

The Committee cannot pass from this without 
pointing out that the present generation has seen but 
one new bridge constructed across the river, namely, 
the Tower Bridge, and that in London from the Tower 
to Hammersmith—a distance of 10 miles—there are 
only eleven vehicular bridges, whereas in Paris within 
the walls of the city—a distance of seven miles—the 
Seine is crossed by twenty-three bridges. 

New structures are overdue, and, although various 
projects have during the last twenty years been put 
forward, opposed, and then relegated to oblivion, it 
seems to be forgotten that the demerits of specific 
proposals—if they are demerits—do not detract from 
the excellence of the main principle which inspired 
thern. It is also worthy of consideration whether 
the many river wharves, without railway facilities, are 
well fitted for the use which is made of them to pour 
a constant outflow of slow-moving traffic into already 
crowded streets. As regards arterial roads, some 
plans are already substantially ready—Local Govern- 
ment Board Conference, 1913-16—-vet. except in con- 
nection with the new thoroughfare to the West, there 
1S no sign of activity. 


THE FUTURE OF TAXI-CABS. 


The time has arrived for a readjustment of fares 
on the basis of one shilling for the first mile and three- 
pence for each subsequent quarter-mile, with in- 
creased fares for distances outside a central area. 
The entire control of cabs should be at once trans- 
ferred to the suggested supreme traffic authority. 
All restrictions on the use of railway stations should 
be removed, all regulations and obligations as between 
the driver and the fare, and the remedy for any breach 
thereof, should be clearly set out in every cab giving 
the number, the name and address of the driver, and 
that better regulations be made for indicating whether 
a cab is or is not really plying for hire by day or 
night. 

RIsE IN Fares. 


The criticism of the existing high fares introduced 
in connection with all means of transport in London 
is largely attributable to inability on the part of the 
public to understand the principles upon which they 
are levied. Voluminous evidence has been laid before 
the Committee designed to show that the charges are 
inevitable, that they are relatively not excessive, 
and that they are not more than are warranted by 
the labour and other conditions under which the 
respective undertakings are carried on to-day. On 
this there is a measure of surprising agreement 
between the competing organisations, though such 
surprise is largely discounted by the apparent fact 
that the upward movement of fares is, if not con- 
certed, at least very sympathetic. Indeed, the 
history of the London County Council tramway under- 
taking shows that, while public opinion—or the fear 
of it—has tended to keep the fares down, even to the 
detriment of the working of the concern as a whole, 
an increase by any one authority is followed by 
similar action on the part of the others. 

In view of the evidence laid before the Committee, 
it is fair to admit the claim of both the tramways and 
the ‘‘ Combine ”’ to make some increase in their fares, 
so long as it is accepted that actual capital is entitled 
to a reasonable return on its outlay. 

The guiding principle which seems to have actuated 
the ‘‘ Combine ”’ in its raising of fares was to charge 
each particular passenger as much as he could be 
expected to pay ; the County Council proceeded on 
the basis of reducing the penny distance to the mini- 
mum compatible with raising the sum of money 
needed, in its opinion, to meet all its liabilities. Asa 


result, there is not the slightest effort at uniformity of 
fares, save under the stress of competition, and 
anomalies have come into existence which are difficult 
to justify, and should be remedied. These are only 
accentuated by the adherence of the main line railways 
to emergency orders of the Government to increase 
fares 50 per cent., which, designed to restrain traffic, 





has completely failed in its effect. The Committee 
has come to the conclusion that, while some increases 
of fares were inevitable, these are now in some cases 
far too high, while the general financial policy which 
renders them necessary is open to question. 

In the Committee’s opinion some reform is possible, 
and might be tentatively introduced into the working 
scheme of a concern which admits that, while its 
vehicles are utterly congested at certain periods of 
the day when enforced use is made of them by the 
public at specified fares, at all other times, when traffic 
is largely dependent on goodwill towards the oppor- 
tunities offered, the same vehicles are compelled to 
run—if official statistics are to be accepted—at a 
dead loss. The Committee would have supposed 
that the elasticity in respect of fares found to be of 
the utmost value in provincial cities would have been 
more appreciated in London. Nor does it approve the 
system followed by the ‘“‘Combine” in varying 
autocratically fares according to particular districts. 
This is a principle which has never been officially 
recognised in traffic control in this country, and the 
Committee hopes it never will. It has led to unfair 
discrimination as against certain districts in which, 
quite as much as at home, the workers are obliged 
to travel, and the argument that it is aimed at the 
well-to-do is, in their opinion, puerile. 

The Committee considers that the first duty of a 
supreme traffic authority would be not solely to 
see whether the sum of money raised by the increases 
of fares was adequate for the purposes of meeting 
legitimate liabilities, or claims, but whether it was 
properly raised, whether having regard to all the 
machinery of the undertaking it was rightly, justly 
and necessarily raised. The matter is urgent, and it 
is suggested that in the interest of the public, which is 
still defraying the charges, attention should be imme- 
diately paid to this question by the supreme traffic 
authority. 


ASPECTS OF MUNICIPAL Poricy. 


The County Council evidence has not failed to con- 
vey the impression, whether intended or not, that it 
has always felt it was fighting a losing battle in respect 
of tramway promotion and extension. No doubt 
divided counsels have been largely to blame for this. 
The whole undertaking has provided a ground for 
bitter municipal polemics, which are largely re- 
sponsible for the troubles of the management, though 
it should not be overlooked that in the tramways the 
Londoner of to-day possesses an asset which un- 
officially, but with considerable accuracy, may be 
valued at sixteen million sterling. 

One would have thought that when the tramways 
had been adopted by all sections of municipal opinion 
as a part of unchangeable policy, there would have 
been absolute unanimity in securing their success 
and prosperity. The lack of driving force behind 
every proposal put forward makes the Committee 
doubt it. The Council has too often vainly evolved 
scheme after scheme of extension, and the Committee 
feels without promising its support to all or specific 
details, that very few have been treated with that 
measure of consideration they have deserved. It is 
therefore obvious that unless this campaigning against 
perfectly reputable and justifiable ideals is promptly 
modified, no real reform in London traffic as a whole 
can be anticipated. So long as the County Council 
stands for civic enterprise as against municipal pre- 
ferences, it deserves to enjoy a volume of authority 
which assuredly it does not possess at present. Such 
authority will only be accorded to its proposals by 
a supreme controlling body which will view problems 
from the broadest and most impartial standpoint. 

It further considers that it is essential that there 
should be equal financial treatment of all surface 
means of locomotion which exist by an appeal to 
passenger traffic. The rating of the trams, and their 
contribution towards the maintenance of the surface 
of the roads, as compared with the immunity of the 
omnibuses from both these charges is indefensible, 
and there are no counterbalancing considerations of 
sufficient magnitude to induce it to modify this view. 
At the same time, it does not propound any specific 
means of dealing with this problem, which would be 
one of the duties entrusted to the suggested traffic 
authority for recommendation to Parliament. 

The Committee does not, however, consider that 
some aspects of the policy of the County Council are 
such as commend themselves. It is not characterised 
by either as much foresight or as much progressiveness 
as one would expect. There was hardly sufficient 
foresight in the provision of rolling stock, either before 
the war or even during it. It is indeed surprising 
that in view of the still more acute congestion antici- 
pated in the coming winter, the Council should still, 
according to the evidence tendered, have ordered no 
new cars since the Armistice, but rely apparently on 
the repair of the old ones to meet the public demand 
for transport. In this connection the tramway 
general manager admitted that “‘ 1500 cars would 
clear the congestion at the present time ’’—a state- 
ment which the Committee chronicles without accept- 
ing—-and yet remarked that “it would be rather 
overdoing it to run this number at the present time.” 

The Committee notices that sufficient power exists 
to run this full number of cars ; it would like to feel 
that the Council is in this respect looking not merely 
a little, but far ahead. Much evidence has, too, been 





given regarding the regulation and control of tramway 
traffic, and, while the Committee appreciates the 
difficulties, it is inclined to the view that reforms could 
be introduced, and probably would have been intro- 
duced but for the curious apprehensiveness which 
seems to be entertained by the officials of the depart - 
ment as to the results of experimental working, which 
would speedily show their value or the reverse. The 
traffic of London can never be properly regulated by 
a preference for the observance of theoretical prin- 
ciples. 


OMNIBUSES AND UNDERGROUND RaAILways. 


The Committee appreciates the value of omnibus 
transport to London, but all experience, notably of 
the last few years, demonstrates the urgent need for 
a regulating authority to deal with these vehicles. 
Such evidence, too, as it has heard does not convince 
it that the ‘‘ Combine ”’ in the last year of the war and 
after the Armistice might not have advantageously 
to a large extent supplemented its existing vehicles 
from other concerns than the Associated Equipment 
Company, which is really part of its own organisation. 
The principle of practically confining orders to this 
company may be mutually of benefit to both, though 
not necessarily helpful to the public. In fact, it 
regards the results as rather evidence to the con- 
trary. The Committee does not accept the suggestion 
of the “Combine” that the existing congestion is 
largely due to lack of rolling stock, if by this it is 
contended that the shortage alone, as compared with 
pre-war supplies, is solely responsible. Moreover, 
the relations of the ‘“‘ Combine ”’ and the police in 
respect of the suitability of omnibuses—merely to 
mention one instance of several—seem to be produc- 
tive of delay in the provision of up-to-date vehicles, 
although the whole system of police inspection and 
licensing of omnibuses is archaic, unbusinesslike, and 
utterly subversive of progress. In face of present 
conditions, it is regrettable that the ‘‘ Combine ”’ 
has been for two years experimenting to produce a 
post-war omnibus which the police would pass, and 
vet at present not one of the new type is on the streets. 

As regards the underground railways under the 
control of the ‘* Combine,” there is much the Com- 
mittee wishes in all fairness to eulogise, so that at 
least criticisms cannot be resented. But it does not 
consider that the actual running of the trains is in 
accordance with the schedules. It chronicles the 
fact to show that very substantial improvement 
ought to be possible, but no real incentive for reform 
exists so long as the most scandalous overcrowding, 
so far as any remedy is concerned, is left to the tender 
mercies of the ‘‘ Combine ” itself. ‘* Straphanging ” 
is now regarded not as a temporary misfortune of 
travelling, but as a natural commonplace, and from 
it to the recognition of overcrowding as a permanent 
feature of passenger transport is but an easy ‘step. 

The Committee thinks that the designs of the new 
carriages submitted by the Metropolitan and District 
Rai' ways, so far as exits and entrances are concerned, 
are \ great improvement on the existing rolling stock, 
but it is not altogether satisfied that the best is being 
done for the regulation of platform congestion. No 
doubt the shortage of rolling stock on some of the 
lines hampers expansion, but in this case it would also 
appear that more efficient foresight as to the growth 
of traffic would have produced a far earlier increased 
provision of carriages. 


PuBLic REPRESENTATIONS. 


Many recommend that motor omnibus companies 
should be compelled to introduce workmen’s tickets. 
The Committee approves this course, particularly since 
in the abortive negotiations with the London County 
Council in 1915-16 the “‘ Combine ’’ accepted this 
principle. Others urge a greater equality in the 
relative provision made by the different main lines 
for cheap trains. The disparity between the number 
of such trains run, for instance, on the Great Eastern, 
and on other lines is very great. There is also, 
naturally, strong opinion in favour of the re-opening 
of the many railway stations closed during the war 
on account of shortage of labour. 

Much, too, has been said in favour of the widening 
of platforms at busy tube stations—though originally 
the London County Council, against the wishes of the 
builders, specifically limited the size ; in favour of the 
re-arrangement of booking windows ; of the provision 
of more intelligent direction and non-stop signboards ; 
of the abandonment of running coaches on the tubes 
with certain of the doors not in use during what are 
supposed to be the quiet hours of the day; of the 
regulation of passengers using the platforms; of 
through running of trams over all routes; of the 
introduction of exchange tickets, even if it would 
entail more work on the part of the agencies concerned. 

Another problem which is too vast for cursory 
settlement is that of some modification, voluntary 
or otherwise, of the existing system of the hours of 
workmen and employees generally so as to avoid the 
whole of the business traffic being thrown on the 
means of transport twice a day at the same period, 
and the Committee is of opinion that the new traffic 
authority should devote its attention immediately 
to this aspect of the problem. It is also clear that 
the public are strongly in favour of queues. There 1s 
also a disposition to regret the abolition of strip 
tickets. 
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British Engineering Standards 
Association. 


Tue first general meeting of the British Engineering 
Standards Association was held on Friday, July 11th, 
1919, at the Institution of Civil Engineers, Great George- 
street, S.W. 1, when the chairman, Sir Archibald Denny, 
Bart., in presenting the report of the work in hand and 
contemplated, made a brief review of the position. In 
the courses of his remarks he said that the Association now 
numbered some 360 committees and panels, manned by 
about 1200 members, and that the Association, as well as 
the whole of the industry of the country generally, owed a 
deep debt of gratitude to its members for their loyal 
service and also to the engineering firms which, by giving 
permission to their engineers, managers and other of their 
employees to take part in the work, made thereby a con- 
tribution which was possibly not as fully realised by the 
public and members as it should be, though, on the other 
hand, it was certainly very much appreciated by the 
executive. 

The chief work of the Association at present was, con- 
tinued Sir Archibald, the revision of the standard sections 
for structural steel, the standardisation of aircraft com- 
ponents, automobile parts, electrical machinery and appa- 
ratus—which latter section was expanding very materially 
as the electrical industry made greater demands for 
standards—railway materials, machine tools, limit gauges, 
screw threads, shipbuilding materials, and the details in 
the construction of ships and their machinery, and other 
miscellaneous subjects. — 

Ships and their Machinery.—The standardisation of 
details in the construction of ships and their machinery 
was among the latest important problems taken in hand 
by the Association. The organisation of this section was 
in a very advanced state, and it was hoped that before 
many months had passed some concrete and useful results 
would be published. The keenest interest was being taken 
in the work by the shipowners, as well as by shipbuilders 
and engineers, who, through their powerful organisations, 
were doing everything they could to make it a success. 
In view of the keen international competition now actually 
being faced, the importance of pushing standardisation 
without loss of time must be apparent to all. 

Aircraft Materials.—The successful operations of the 
Association in connection with the work carried out for 
the Ministry of Munitions—Department of Aircraft Pro- 
duction—in the standardisation of aircraft materials and 
parts were familiar to many ; that part of the work for the 
last year had been more than great; it had been colossal. 
The section was now being put on to & peace basis, and, 
through the Air Ministry, the Treasury had agreed to make 
a substantial grant on the same lines as during the war, in 
order that that work might be prosecuted to its fullest 
extent. 

Overseas Committees.—The Association was establishing 
in a number of foreign countries and overseas Dominions 
Local Standards Committees of British engineers and 
traders in order to disseminate British standards and so 
assist British manufacturers in developing their foreign 
trade. <A short report had been issued to subscribers to 
that particular section of the Association’s activities, as 
well as to a large number of interested people and trade 
organisations, in order that they might have some details 
before them of the actual progress made. 

So far as the financial aspect of the overseas scheme 
was concerned, no provision had yet been made for recur- 
ring expenditure, and that would have to be taken seriously 
into account in the near future if the Local Committees 
were to be in a nosition to assist the industry to the fullest 
extent. The British Chambers of Commerce were now 
co-operating in the work, which would have a material 
effect on the financial side, as well as help the work forward 
in every wav, and it was earnestly hoped that trade organis- 
ations would take a direct interest in those Local Com- 
mittees and assist the Association in attaining the object in 
view, especially as it was the intention to invite the 
Governments of the different countries to nominate 
technical officers from their large spending departments to 
sit on the Committees. 

The Association had translated a number of its more 
imnortant specifications into Snanish, Protuguese, Italian, 
and French, and distributed them in considerable quan- 
tities to the various Local Committees. 

The Committees had been formed through the assistance 
of the Foreion-office and the Overseas Department of the 
Board of Trade, which had nlaced the services of the 
Consular Officers and Commercial Attachés and also Board 
of Trade Commissioners at the disnosal of the Association, 
and those officials had been and were giving valuable 
assistance. Tt had been a verv striking development on 
the part of the Government, which had suhscribed £10,000 
in sunvort of the work, industry generally having sub- 
scribed some £14,000. 

So far as the Dominions were concerned the South 
African Engineering Standards Committee had agreed to 
act as the representative Committee of the Association in 
the Dominion. The Canadian Committee, recently 
inecornorated under Dominion charter, was acting as the 
Association’s renresentative in Canada, and would take 
every onportunity of familiarising Canadian engineers 
with British standards. In Australia an Engineering 
Standards Committee was on the point of formation, and 
there was everv hope and indication of Australia’s working 
in close co-oneration with the British Association and using 
British standards wherever they were applicable. 

International Work.—With regard to international work, 
Engineering Standards Committees were now heing 
formed on similar lines to those of the Association in various 
foreign countries, the British Engineering Standards Asso- 
ciation having been consulted in practically everv case, 
and it was hoped that the experience gained during the 
vast eighteen vears, freely placed at the disposal of these 
foreign Committees, had proved of some assistance in 
building up their constitution. 

_ The auestion of Anclo-American co-oneration in par- 
ticular had been considered in some detail. Professor 
Comfort Adams, the chairman. and Mr. H. M. Hobart. a 
member, had recentlv attended one of the meetings of the 
main Committee as delegates of the American Engineering 





Standards Committee, and it had been decided to co- 
operate with the American engineers as closely as possible 
in all matters relating to engineering standards. As the 
two nations had a common language and common weights 
and measures that seemed a natural and easy step towards 
international action. 

On the Continent various efforts had been made from 
time to time towards the formation of an international 
body for engineering standards. It was felt, however, 
that the time was scarcely ripe for such action, and that it 
would be preferable for some while to come to allow the 
national standardising bodies to organise and co-ordinate 
in their own particular fields and to form international 
organisations for specific and separate branches of engi- 
neering only when they had advanced to somewhat the 
same level as had been achieved in Great Britain in national 
standardisation, and when the necessity for international 
agreement was shown, rather than to attempt such a 
colossal task as the formation of an international organisa- 
tion for general engineering standardisation. Moreover, 
the question of detailed international specifications was 
full of immense difficulties. 

Adoption of Standards.—As regarded the adoption of 
standards, Sir Archiblad pointed out that there was no 
doubt that British standards would be employed to a far 
wider degree than ever before. Constant demands for 
standardisation were coming from various Government 
departments as well as from powerful industrial organisa- 
tions, and there was a general feeling that some steps must 
be taken officially to encourage the use of British standards 
throughout the country by the Government departments, 
municipalities, corporations, and indeed by all specifying 
engineers. Quite apart from the guarantee of quality 
obtained through the employment of British standard 
specifications for materials and machinery, the actual 
value of time saved through the use of those specifications 
was a far greater factor than was usually recognised, 
and, seeing how intimately connected standardisation was 
with national production, some such action could not fail 
to be of great assistance to the Association. 

Finance.—The accounts of the Association were pre- 
sented, and from them it appeared that the Association was 
still hampered to some extent in its free development owing 
to the fact that sufficient funds were not yet at its dispose! 
to enable it to be generously staffed and housed. It was 
stated, however, that the industry was increasingly 
recognising the utility and importance of standardisation 
to the nation’s production, so that doubtless that state of 
affairs would gradually be remedied. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





BELT DRIVING. 


Srr,—When Mr. Parsons wrote on June 20th on this subject it 
seemed that he was seeking information that would be useful 
in actual practice and was somewhat “fed up” with all date 
re belt driving which drew its conclusions from theory only. He 
did not seem to be interested in “ freak ’’ drives, such as those 
where jockey pulleys are required ; but, like many others. was 
seeking for really reliable information useful in everyday belt 
calculations for shop and factory. 

I am very much afraid there are no sets of results taken from 
actual progressive tests under plain working conditions available 
to produce a table of plain figures which could be used readily 
and without hesitation, and such a table is badly wanted. In 
its absence we all do the best we can, and most of us have had 
“nasty falls’ at awkward places, which we carefully note for 
future avoidance. 

I must say that, notwithstanding the various figures given for 
belt widths in published tables, I have not had trouble by work- 
ing from them where the pulley diameters are of reasonable s‘ze : 
but with small pulleys there are only one or two tables that are 
in the least reliable, and these advise belt tensions which I have 
given in my previous letters and which I have found quite 
satisfactory. 

Mr. Pardoe gave figures for a belt to transmit 40 horse-power 
as 5in. wide at 2500ft. velocitv. I have compared this with one 
or two tables very much used, and one gives for this width of 
belt 26.5 horse-power and the other 29 horse-power, while a 
third table states that the belt should be llin. wide to transmit 
40 horse-power. I can only say that I have used the first two 
tables myself constantly and found them right for pulleys of 
reasonable size, but hopelessly on the wrong side when applied 
to drives with small pullevs. 

He compares his belt with the very large one described in 
your issue of June 20th, and states his figures agree with that, 
and from what I can see they appear to do so; but I would like 
to point out that this belt is quite a special drive and cannot be 
taken as a guide for ordinary work. In it the are of contact is 
very large, nearly twice that obtained generally, and the ingenious 
method of putting on the tension something quite away from 
common practice. 

He assumes the thickness of this large belt as }in., which is 
no doubt about correct ; but as far as I can measure the diameter 
of the smallest pulley is 39in., and radius divided by thickness of 
belt is consequently 39. 

Now to take a small pulley, say, 8in., with a single belt 3/,,in. 
thick, then pulley radius divided by thickness of belt is only 
21, so that with no jockey pulley and owing to the comparative 
much greater stiffness of belt the are of contact would come down 
enormously below that obtained with the large belt, and it is 
impossible that one rule can apply to both. 

Mr. Pardoe says in his letter of the 18th that my figures would 
prevent small pulleys being run at high speed at all. I do not 
say this, but I do say that a limit for their useful employment is 
soon reached, and I have had many cases where it was quite 
impossible to run a small pulley by belt, and the only possible 
solution was a rope drive as he suggests as an alternative. 

The single splice rope drive has its weak point in the cross- 
over pulleys, which run at such terrific speed that they soon give 
trouble. 

I was very glad to have Mr. Pardoe’s confirmation of my 
suggestion that the tight and slack sides of a belt ran at different 
speeds. I do not see how it can be otherwise, and I would say 
to “ Phillip,” who raises a doubt on this point in his letter of 
July 25th, that if a driving belt were a perfectly inelastic band 





varying speeds would be impossible, but as it is considerably 
elastic such variation is quite possible. 

A good illustration of such action is a procession of men going 
round a town, whose texture is highly elastic as far as the spacing 
of the men is concerned, It is frequently seen that one portion 
at one spot will be nearly running while the others are moving 
slowly, yet the average speed is not affected. Consider the men 
as molecules in a belt and the comparison is complete. His 
suggestion that a film of air is driven between the belt and the 
pulley is quite in accordance with facts and has much to do with 
loss of are of contact. 

I wish I could terminate this, my final contribution to this 
eorrespondence, with a really reliable table of belt powers per 
inch of width, taken under working conditions and over a wide 
range: such would be of inestimable value. Will someone 
with just heaps of money and leisure—both will be required— 
undertake it ? Reward will be announced “ hereafter.” 

Minchinhampton, July 29th. E. W. Sarceanr. 


THE INSTITUTION OF CIVIL ENGINEERS AND THE 
ENGINEERING PROFESSION. 


Smr,—I believe that the Institution of Civil Engineers are 
seeking for power to close the engineering profession to those 
who are outside favoured circles. I hope that the other Institu- 
tions and the public will do their utmost to prevent them. It is 
not in the interest of society that they should get this power. 
But it is a selfish move to weed out as many as possible, in order 
that the favoured ones may make as much as possible out of it. 
There has been no disaster through quacks, and the few slight 
mishaps that have happened in the past have been where fully 
competent engineers were in charge. 

The following questions are interesting :—Will an inventor, 
who is not an engineer, be prevented from doing what previous 
inventors have done? Again, as the engineering profession 
consists of the following groups, civil, mining, mechanical and 
electrical engineering, naval and civil architecture, and survey- 
ng, does a training in one group qualify for designing and 
supervising work in another group ? If not, then there is to be 
no chance for a man of ability exercising his adaptability and 
trying something which he has not done before. The real engi- 
neer will not tolerate or support this idea. It would lower the 
professional engineer to the level of a mere trades union work- 
man, such as a carpenter and a joiner. The one is not allowed to 
use @ plane and the other is not allowed to use an axe. Further, 
those who work on ships are kept apart from those who work 
on houses. If they are allowed a free hand, would it not be an 
absurdity if a fitter who was trained in motor works were to 
be allowed to qualify and show his ability by practising in the 
vublie works group, while, on the other hand, an estimating 
clerk in a public works contractor’s office, who had some ambi- 
tion and who undoubtedly would have received a better train- 
‘ng than any fitter, would be prevented from qualifying. I 
do not advocate encouraging either the clerk or fitter, but it is 
admitted that they have a stronger right in this respect than 
officers who held combatant commissions in the Services, some 
of whom will be favoured. 

The R.E. officer should not be allowed to command Royal 
Artillery, cavalry and infantry units, but should be on a similar 
footing to the officers of the R.A.M.C.—that is, to be engineers 
only. They should not be trained at Woolwich, but should be 
trained in the offices or works of engineers—civilian—after 
which they should qualify at the university or technical college, 
and after being appointed to receive a short training at Chatham. 
They should not be called Royal Engineers, as if they were the 
cream of the profession, but should be officers in a Royal Corps 
of Engineers, and being only engineers would undertake all 
engineering work required for the Army, including the engineering 
required for the Royal Artillery, and there would be no objection 
to them getting civil appointments. 

The problem of the quack does not annoy the real engineer 
so much as the idea that a soldier knows more about engineering 
than a qualified civilian. The public are fully protected by the 
fact that those who profess to act as engineers or architects, in 
the event of mishap, are liable to criminal or civil actions. 

August 5th. G. M. 


INDUSTRIAL PROPERTY: PATENTS, DESIGNS, 
TRADE MARKS, &c. 


Srr,—The Council of the Chartered Institute of Patent 
Agents desires to draw the attention of those interested in the 
protection of industrial property to Articles 306-311 of the 
Treaty of Peace. 

According to these Articles, extensions of time are given 
for performing any act for the maintenance or obtaining of 
patents, designs, trade marks or other industrial property in 
enemy countries and also in allied countries, which ought to 
have been accomplished during the period of the war—that is, 
since August Ist, 1914. Moreover, rights of priority under the 
International Convention which had not expired before August 
Ist, 1914, may still be claimed. 

It would be advisable for any person interested in any such 
matters to communicate at once with his patent agent in order 
that he may be further advised in ample time to do what is 
necessary. Patent agents are now authorised to communicate 
with the former enemy countries and to transact business relating 
to industrial property. 

H. Tompson, Secretarv. 

The Chartered Institute of Patent Agents, 

Staple Inn-buildings, London, W.C. 1, 
August Ist. 


THE “DOXFORD’ OIL ENGINE. 


Srr,—Referring to your remark in connection with the 
description of the new “ Doxford ” engine, viz.:—‘* This engine 
has been running with the various features described above for 
some months and completely consuming Mexican fuel oil, 
which contains we hesitate to say what percentage of asphaltum, 
but something very high, wth absolutely clean exhaust,’’ we 
would like to draw attent‘on to the fact that the Test Chart 
No. 21 gives the specific gravity of the test as 0.9, and it is 
therefore clear that the oil used must have been Mexican Diesel 
oil, and not Mexican fuel oil. 

For ANGLO-MEXICAN PETROLEUM Company, LIMITED. 

London, July 31st. JIL. C. 2 
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The Nieuport “Night Hawk” 
Single-seater Scout. 
No. I. 


THE “ Night Hawk” single-seater fighting scout 
built by the British Nieuport and General Aircraft 


designers and constructors are now chiefly bent in 
the development of commercial machines. 

In the second place, its performance is very remark - 
able. Fitted with a 320 horse-power, nine-cylinder, 
fixed-radial, air-cooled A.B.C. ‘‘ Dragon-Fly ” 
it is designed to travel at 135 miles an hour at an 
altitude of 15,000ft. With the pilot, his electrical 
clothing heating apparatus and oxygen vaporiser, 




















FIG."1—THE ‘“{NIGHT HAWK’’—FRONT VIEW 


Company, Limited, at Cricklewood, is from several 
points of view a particularly interesting aeroplane, 
introducing as it does so many novel features. 
For one thing, it was the latest type of fighting 


three petrol tanks, two automatic guns, two thousand 
rounds of ammunition, and a multitude of instruments 
and miscellaneous fittings, it is capable of rising to a 
height of 28,000ft., or nearly 5} miles. On the way 














FIG. 2—THE “NIGHT 


machine to be chosen by the Royal Air Force just 
before the Armistice was signed, and, although it did 
not reach the Front in time to take part in the 
hostilities, there;can be no doubt that, had it done so, 
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FIG. 3—UPPER TAIL FIN FRAMEWORK 


it would have proved an exceptionally bad thorn in 
the enemy’s flesh. It is still, we may remark, being 
produced in considerable numbers for the Air Force’s 
peace programme, although the energies of its 


HAWE:’’—-SIDE VIEW 


up, when over the enemy’s lines, it could tiave dropped 
four 20 lb. bombs. 

Thirdly, it is particularly interesting because its 
design, construction, and production are based 
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throughout on sound engineering principles. Major 
8. Heckstall Smith, the general manager of the Nieu- 
port Company, Mr. Hall, the assistant manager, Mr. 
Folland, the chief d*signer, and others associated with 


engine, | 


them are all fully trained engineers. In addition, 
| they have all had an extensive experience of aero- 
nautics, for when in the earlier part of the war Major 
Heckstall Smith left the Royal Aircraft Factory to 
assume the managership at Cricklewood he drew the 
chief members of his staff from among those with 
whom he had worked at Farnborough. 

It is a fact that some of our best machines—hbest, 
that is to say, from the point of view of military 
performance—have been produced by men who are 
not engineers. While the performance of these 
machines has been excellent, their detail design has 
frequently been open to severe criticism at many 
points because of its neglect of well-established prin- 
ciples of manufacturing. Our output of machines 
during the war was restricted not only by shortage 
of materials and labour troubles, but to a considerable 
extent by the difficulties created for the producer by 
the designer. A little more time and thought spent 
over the design of the details would almost certainly 
have been recouped over and over again by the time 
saved in the shops. 

Two illustrations of these remarks may be given. 
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In a certain machine, having a performance almost as 
remarkable as that of the Nieuport ‘‘ Night Hawk,” 
the detail design is such that a very extensive employ- 
ment of oxy-acetylene welding is called for. In 
particular, the stern post is a circular sectioned tube 
to which there is attached a formidable array of 
sockets, bosses, and other fixtures. Several of these 
sockets are themselves welded-up fittings. Alto- 
gether eight different welding and assembly jigs are 
required for the production of this one item in the 
anatomy of the aeroplane. Most of these jigs are 
other than simple and cheap devices, while the final 
assembly jig is so complicated that it has to be pulled 
to pieces before the completed work can be removed 
from it. The welding performed with the assistance 
of the latter jig, it may be added, is intended merely 
to tack the parts in place preparatory to their being 
finally brazed to the stern tube. 

As another “horrible example of the expense 
inflicted by careless design,’ to use the words of one 
of those associated with the production of the “ Night 
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FIG. 4—FUSELAGE—DETAILS OF JOINTS 


Hawk,’ we may mention the manner in which the 
tail fin framework of a certain aeroplane is con- 
structed. The framework is composed of steel tubing 
and sheet metal pressings welded or brazed together 
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on into a unit. ‘The numerous welded or brazed joints | and tubular rivets. The wooden members are, we means of a second tubular rivet J. To fix the strut B 
ro. required would by _themselves constitute a serious understand, largely derived from the spare portions in position its end, bound round with tape, is drilled 
jor objection to the design, but a far worse one from the | cut off during the manufacture of the main wing to receive a peg H driven down through the bore of 
me production point of view is the fact that the frame- spars and other principal parts. the tubular rivet D. The strut B, it will be seen, is 
“~ work embodies actually no less than seven different | These two examples illustrate three characteristic thus definitely located on the longeron. In some 
ith sizes of tube. I! n a time of national need the tube | features of the construction of the Nieuport machine, | other British machines with wooden fuselage members 
manufacturers might well have been spared the burden | namely, the use of wood in many places where other the interlongeron struts are merely fixed in metal 
st, of supplying so many varieties of tubing, and even designs employ steel tubing, the employment of sockets slipped over the longerons, and have to rely 
ry under peace conditions the factory’s purchasing and | pressed sheet steel fittings instead of welded fittings, for their location very largely upon friction and 
are 
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stores departments would have their labours light- 
ened by a reduction in the demand for tubes to two | 
or three sizes at the most. 

Before passing on to describe the Nieuport ‘‘ Night | 
Hawk ”’ it may be interesting if we describe how the | 
two items mentioned above are constructed in this | 
machine. In this case the stern post is a perfectly | 
simple square-sectioned piece of timber to which the | 
rudder is hinged, and the ends of the four wooden 
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FIG.6—DETAIL DESIGN OF UPPER PORT WING 


and the adoption of tubular rivets as a means of , the forces applied to themj by the bracing wires. 
uniting wood to wood or metal to wood. The tubular rivets are made of soft steel tubing, 
In Fig. 4 we give an illustration showing a typical 3/,,in., tin., or 5/,gin. in outside diameter. One end 


example of a pressed sheet steel fitting and its union | is spun up in a lathe to the required form. The other 


with wooden members by means of tubular rivets. 
Thefjoint represented occurs at the point where the 
upper starboard longeron A meets an inter-longeron 


end is “closed ’’ by a screw dog tool illustrated in 
Fig. 5. Two dies, a starting and a finishing one, are 
used to form the end on the rivet. The employment 






strut B and cross-bar C. The fitting, as shown in the | of tubular rivets in this way is covered by patent 





| separate view, consists of a plate with five stay wire | rights. It may be objected to the process that it 
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FIG. 7—GENERAL ARRANGEMENT OF NIEUPORT “NIGHT HAWK” SINGLE-SEATER SCOUT 


longerons are attachedjby means of pressed sheet steel | anchorages springing from it. ; 
and washer E are brazed on to it, the brazing being | when required. We are informed, however, that the 


fittings fixed to the wood by tubular rivets. 


A flanged tube D_, prevents the parts united from being readily detached 


The tail fin¥framework of the “ Night Hawk” is | used merely to facilitate the assembly of the fuselage, rivets can easily be removed by drilling off one of 
illustrated in Fig. 3. The top member A is made of a | and not being called upon to take any working stress. | the spun-over flanges and knocking them out with 
bent strip of sheet aluminium alloy. The other main | The longeron A is drilled to receive the tube D, the | a drift. The rivets not only save weight, but it-is 
members are of wood, spindled;out for the sake of | end of which, when passed through a washer F is| claimed provide a cheap, yet strong, attachment. 
lightness. Thejjoints are made, bymeans of wooden | beaded over as at G. The cross-bar C is held in place | It may be worth stating that the form of die shown 
triangular packing pieces, pressed sheet steel fittings, ' between the pressed fitting and the washer F by! in Fig. 5 is not strictly that which, after some 
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experience, is now used by the Nieuport Company. 

Throughout the whole machine, as we have indicated, 
pressed sheet steel fittings are used almost exclusively. 
There are, in fact, we believe, but two welded fittings 
in the whole design, and in neither case is the part 
involved called upon to bear a vital stress. This 
elimination of welding is in such marked contrast with 
the practice of some other aeroplane designers that 
the reasons for it may be stated here. Major Heck- 
stall Smith objects to welding not only because he 
regards all welded parts with suspicion, but because 
the labour required to produce them is of a more or 
less skilled nature, while the appliances required are 
often very complicated and expensive. There is, he 
urges, no satisfactory method of determining whether 
the parts joined have merely been tacked together, 
and it is next to impossible to judge whether they 
have been overheated. Apart, however, from such 
considerations, the question of cost and rapidity of 
production is held to be much in favour of the pressed 
sheet steel fitting. The presses used are of the ordi- 
nary Birmingham type, and once the press tools have 
been made the parts can be turned out quickly and 
accurately by unskilled labour. The number of 
press tools required is perhaps only slightly less than 
the number of jigs which would have to be provided 
were welding adopted, but the cost of the tools is 
much less than that of the jigs. It has been found 
that the regular press tool maker in general puts 
quite an unnecessary amount of finish on his work, 
and that by leaving all non-essential faces of the 
tools rough, as cast or forged or sheared, the cost of 
the tools can be considerably reduced. 
jx, By placing a ban upon the use of autogenous weld- 
ing the designers of the Nieuport “* Night Hawk ” 
have been led to adopt wood as their principal struc- 
tural material, for it is not practicable at_present to 
build up a composite metal unit such as the fin frame- 
work or the stern post of an aeroplane without 
resorting to some form of welding. Major Heckstall 
Smith is a firm believer in the “ all-steel ’’ aeroplane, 
but so long as an “ all-steel’’ structure involves the 
use of autogenous welding, as at present practised, 
wood, he believes, will be a better material to employ 
both from the point of view of the efiiciency of the 
machine in use and from that of the economy of its 
production. 

Referring to the general arrangement drawing 
and the accompanying half-tone engravings, it will 
be seen that the machine is characterised by several 
distinctive features, such as the narrowness of its 
rudder and elevators, the pronounced dihedral angle 
given to both pairs of wings, the absence of balance 
areas On the ailerons and elevators, and the attach- 
ment of the wings, both upper and lower, to central 
sections. The upper central section is rounded out 
at the rear in order to give the pilot access to his 
cockpit. When seated his eyes are in line, with the 
upper wing, so that he has a good view over the top, 
while he can also see between the upper wing and the 
top of the fuselage. The pilot’s field of vision is also 

. Tendered freer from ‘* blind spots ’’ by the pronounced 
stagger given to the planes. In the normal flying 
attitude the leading edge of the lower wing is 22. 6in. 
in rear of the leading edge of the upper wing. With 
regard to the absence of balance areas on the ailerons 
and elevators, it may be said that the diving speed 
of a machine of this type is very high, and may well 
be as much as 250 miles an hour. Were the controls 
too easily operated, the pilot might quite readily be 
led to manceuvre his machine so quickly that when 
diving he would throw a force on to the wings suffi- 
cient to pull them off or at least seriously to over- 
stress them. To a certain extent the short chord of 
the ailerons and elevators compensates for the absence 
of balance areas. It will be noticed that the rudder 
is provided with a small balance area. 

in Fig. 6 we give a drawing showing the detail 
design of one of the wings—the top port wing. The 
total area of this wing without its aileron is 51.8 
square feet. 
I section, except at the ends, at the points of attach- 
ment of the interplane struts and at the points of 
attachment of the internal wire bracing. At all 
these points the spars are left with the full rectangular 
section. A short distance behind the rear spar a third 
spar of channel section runs the full length of the 
wing and forms the support to which the aileron 
hinges are attached. The ribs are of the usual 
wooden built-up type, and, also as usual, short inter- 
mediate false ribs are arranged between the leading 
edge and the front spar. The internal bracing of the 
wing is carried out by means of swaged circular wire, 
but the aileron controls are composed of stream-line 
sectioned rafwires united to flexible stranded cable 
where the controls are taken round pulleys. The use 
oi stream-line wires for the aileron controls, which, of 
course, are not exposed to the air flow, is intended to 
avoid the “ sloppiness”» which frequently develops 
in aeroplane control systems as a result of the stretch- 
ing of the control wires after a little period of use. 

The design of the hinge joints between the ends of 
the wing spars and the ends of the centre section 
spars is illustrated in Fig. 8. Each half fitting, it 
will be seen, is composed entirely of pressed steel 
plates united together by the tubular rivets which 
hold the fitting as a whole on the spar end. In the 
case of the wing spar the end is checked down, and 
is covered by the bent plate A. To this plate on each 
side is applied a plate B. Between the two plates B 


Its spars are of wood, spindled out to an [ 


a piece C bent to a U shape is inserted The plates 
A and B*are held together and to the spar end by 
means of three tubular rivets, but to facilitate 
assembly the pieces A, B, and C are lightly brazed 
together. Between the limbs of the piece C a 
rectangular block D is inserted and a hollow pin E is 
passed through this block and through eye holes 
drilled in the noses of the pieces B and C. In this 
condition the hollow pin and the square block are 
sweated together, the end of the hollow pin is beaded 
down over a washer, and the central hole F in the 
block is continued through the hollow pin. The 
anchorage for the internal bracing wire which starts 
from the spar end consists of a bent plate G bolted 
to the spar end and resting against a tongue bent up 
from the plate B. On the end of the centre section 
spar a fitting of a similar description is attached. The 
bent plate H is pierced with a rectangular hole, which 
slips over the angle plates K and the central U piece 
between them. The pin uniting the two fittings 
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FIG. 8—-WING SPAR HINGE JOINTS 


when the wings are in position passes through the 
square block D, and is fixed in place by a nut. The 
top portion of the pin is extended upwards to facilitate 
insertion, and the head of the pin is covered by a 
small brass plate, which would serve to keep the pin 
in position even although its nut slackened off. The 
design of the whole hinge joint is clearly such that 
any slight inaccuracy of manufacture or assembly 
will not result in the pin being stressed unevenly to 
some unknown amount. The square block in the 
rear joint is shorter and the hollow pin longer than 
in the front joint. The play thus allowed is intended 
to accommodate any slight lack of register hori- 
zontally between the ends of the two pairs of spars. 








The 1919-20 Edition of Lloyd’s 
Register of Shipping. 


THE new edition of Lloyd’s Register of Shipping is the 
first issued entirely free from censorship since war began. 
The following notes concerning it will therefore be certain 
to prove of interest to our readers. The main body of the 
Register, which contains particulars of all sea-going vessels 
of 100 tons and upwards, has been revised and brought 
up to date, and all the “‘ camouflage ’’ as regards losses which 
was rendered necessary by war conditions has been elimi- 
nated. The work contains several auxiliary sections, 
including, in addition to a directory of shipowners and 
managers, with lists of their respective fleets, particulars 
of vessels fitted with refrigerating appliances, vessels 
fitted for carrying petroleum in bulk, cable steamers, 
motor vessels, and those fitted for burning oil fuel ; detailed 
information upon such matters as docks, tidal harbours, 
&c., in all parts of the world ; telegraphic addresses of firms 
connected with shipping; lists of shipbuilders, steamers 
arranged according to tonnage and fast merchant steamers. 
A new section has been provided giving the deadweight 
capacities of steamers and motor vessels, which will prove 
of great practical value. 

Of the various tables which it contains one of most 
immediate interest and importance is that setting forth 
the tonnage owned by different countries. The figures 
contained in the corresponding table which was issued 
with Lloyd’s Register Book in July, 1914, showed that at 
that time there were about 45,404,000 tons gross of 
steamers and 3,686,000 tons net—approximately equal to 
4,050,000 tons gross—of sailing vessels. The present 
figures are :—Steam tonnage, 47,897,000 tons ; and sailing 
tonnage, 3,022,000 tons. It will thus be seen that the 





tonnage of steamers has increased by nearly 2} million 





tons, while the sail tonnage has decreased by about 
1,030,000 tons gross. No doubt the war has to a certain 
extent affected the amount of sailing tonnage, but in view 
of the fact that during the previous quinquennial period, 
1909-1914, the decrease of sail tonnage was actually 
380,000 tons more than the decrease recorded during the 
last five years, and, taking into account the small propor- 
tion of the carrying capacity of the world’s tonnage now 
represented by sailing vessels, it will be well to confine 
attention to the effects of the war on the steam tonnage 
of the world. The following table shows the steam 
tonnage owned by the principal maritime countries before 
and after the war :— 





June, 1914.\June, 1919. Difference between 
1914 and 1919, 


Per- 


centage 





Tons 
gross. 


Tons 
gross. 


Country. 


Tonnage. 


United Kingdom | 18,892,000 | 16,345,000 | — 2,547,000) — 13.5 
British Dominions 1,632,000; 1,863,000 + 231,000) +14.1 
America (U.S,)}— | 

Sea-going] +382. 
Great Lakes —4 
Austria-Hungary — 32 
Denmark .. .. a 18. 
France . _ +2. 
Germany i 36. 
Greece — 64. 
Holland +6.4 
Italy — 13. 
Japan .. at+36. 
Norway — 18. 
Spain 175,000 .— 19. 
Sweden ca. ee — 98,000, —9 
Other countries .. +125,000 +-5. 


+7,746,000 
~ 100,000 
— 339,000 

— 139,000 
+ 40,000, 

— 1,888,000 
530,000 

+ 102,000 
192,000 

+ 617,000, 
— 360,000, 


9,773,000 
2,160,000 | 
713,000 
631,000 
1,962,000 
3,247,000 
291,000 
1,574,000 
1,238,000 
2,325,000 
1,597,000 | 
709,000 | 
917,000 
2,552,000 | 


2,027,000, 
2,260,000 | 
1,052,000 | 

770,000 | 
1,922,000, 
5,135,000 | 

821,000,, 
1,472,000 | 
1,430,000 | 
1,708,000; 
1,957,000 

884,000 | 
1,015,000 
2,427,000) 


Ee ee ed 


CIS h = Pp 


. 45,404,000 | 47,897,000 + 2,493,000 +5.5 
. 26,512,000 | 31,552,000 | +5,040,000 +19.0 





Grand total 
Total abroad 





Tt will be seen that the sea-going tonnage of the United 
States has increased by about 7} million tons, or more 
than 382 per cent. as compared with the 1914 totals. 
Japan has added 617,000 tons to her merchant tonnage, 
equal to over 36 per cent., and the British Dominions 
have added 231,000 tons, or over 14 per cent. more. On 
the other hand, the countries in which the greatest 
decrease has taken place are:—The United Kingdom, 
showing a loss of more than 2} million tons; Greece, 
530,000 tons; Norway, 360,000 tons; Italy, 192,000 
tons; Spain, 175,000 tons; and Denmark, 139,000 tons. 

Enemy vessels which at the date of the Armistice had 
not been captured or requisitioned by other countries are 
included ingthe 1919, figures,as German and,ex-Austro- 
Hungarian. Norway has lost the largest amount, 360,000 
tons; Denmark, 139,000 tous, and Sweden, 92,000 tons. 
Of the other principal neutral countries Spain has lost 
175,000 tons, while the present figures for Hoijland show 
an increase of 102,000 tons. The combined net pain ot 
France, Ita'y, and Japan amounts to 465 000 tons, and the 
losses incurred by the German and ex-Austro-Hunyarian 
merchant navies at the time of the Armistice were already 
about 2} million tons. 

It is estimated that the ‘net result of the war on the 
world’s merchant steam tonnage is as follows :— 

Tons. 
5,202,000 


Loss of British tonnage . 
9,000,000 


Loss of foreign tonnage (except U.S.A.) 
14,202,000 
6,729,000 


Net gain to United States tonnage 


Net world’s loss 7,473,000 


By far the largest loss was incurred by the United 
Kingdom, the tonnage of which is probably now over 
5,000,000 tons less than it would have been but for the 
war. Excluding enemy countries, the greatest sufferers 
after the United Kingdom were Norway, to the extent of 
over 1,000,000 tons, Italy 677,000 tons, and France 
536,000 tons. The German loss is, as already explained, 
less than the final figures will show when they ars available. 
The only country which has increased her inerchant fleet 
owing to the war is the United States, which, upon the 
above basis, has now over 7,000,000 tons of sea-going 
tonnage more than she would have had if war had not 
taken place. The increase in the case of Japan is but 
slightly higher than would have occurred under ordinary 
conditions. 

The question of efficiency of the present steam tonnage 
has not been taken into account in the foregoing figures. 
Quite apart from additions to the merchant fleets of the 
world, before the war replacements of steam tonnage lost, 
broken up, &c., amounted each year to about 1} per cent. 
of the total tonnage owned, while during the war to replace 
the tonnage lost involved the construction of new tonnage 
equal to 33 per cent. of the steam tonnage owned in 1914. 
Owing to these reasons there is no doubt that a large 
amount of tonnage is now in existence, which under ordi- 
nary conditions would have been broken up and replaced 
by more modern and more economical vessels. These 
remarks apply to the United Kingdom to a much greater 
extent than to other countries. During the three pre-war 
years 1911-1913 close on 2 million tons of steamers were 
sold foreign, and of course replaced by better vessels, 
while during the three years 1916-1918 probably less than 
100,000 tons of steamers were sold in that way. Moreover, 
it should be remembered that a large proportion of the 
tonnage built during the war is not equal in general effi- 
ciency to the tonnage which was built in the last few years 
prior to the war. y 

Taking these considerations into account, it may reason- 
ably be assumed that the world has lost through the war 
no less than 8} million tons gross of shipping, which repre- 
sents a deadweight carrying capacity of about 12} million 
tons. 








Ir the deposits of petroleum recently discovered in the 
former German colony of New Guinea are as extensive 
as reported, and if the Commonwealth’s right to the 
territory is conceded, then it should be able, according to 
the Industrial and Mining Standard, to draw from Ger- 
many’s lost possession sufticient wealth to pay the mone- 
tary cost of the Commonwealth’s share in the defence of 
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Railway Matters, 





Ln the House of Lords on the 30th ult., in Committee 
on Clause 1 of the Ways and Communications Bill, the 
title of the new Minister was changed to that of Minister 
of Transport. 

Ow1nG to the fag or ong geagee Mr. Ralph 
Strachey, Mr. A. H. Aslett, M. Inst. C.E., senior deputy 
chief engineer, has been appointed chief engineer of the 
East Indian Railway, 


THe Blackpool traffic of the Lancashire and Yorkshire 
Railway Company on Fridays and Saturdays in August, 
also on Saturday, September 6th, is being ‘ rationed.” 
Each passenger chooses the train to travel by and is then 
assured of a seat on that train. 


Durie the first four months of the present year there 
were 151 mishaps to motor cars on level crossings on the 
Southern Pacitic Railroad, causing 9 deaths, All the 
crossings were protected by signs or watchmen, and in 
16 cases the cars ran into the gates which were shut against 
them. 

THE directors of the Great Western Railway, on August 
ist, appointed Mr. Charles Aldington, the company’s 
assistant general manager, to succeed the late Mr. Frank 
Potter as general manager. Like his predecessor, Mr. 
Aldington started on the Great Western as a boy at a 
country station, and has gradually worked his way up. 

Tue Light Railway Commissioners recently held an 
inquiry at Southminster, Essex, into the application for 
an order to construct a light railway from Southminster 
to Bradwell, a distance of 64 miles. The Commissioners 
reserved their decision until it is ascertained what support 
will be given financially to the scheme by the Government. 


THE Railway Magazine understands that numbers of 
the large 2-8-0 engines built for War-office use, to the 
designs of Mr. J. G. Robinson, chief mechanical engineer, 
Great Central Railway, are now being taken over by the 
vailways of this country. Thirty have been allocated to 
the London and North-Western, twenty to the Great 
Western, whilst the Midland takes a few. All the engines 
retain the Westinghouse brake. 

In Committee on the Electricity Supply Bill on the 
29th ult., it was agreed to exempt railway generating 
stations from Clause 7, which provides for the transfer 
of generating stations and main transmission lines to the 
district boards, and, on a division, it was decided to 
exclude also dock generating stations. Later, an amend- 
ment was accepted excluding main transmission lines 
belonging to railway companies. 

Tue London and North-Western Railway Company has 


carried to the House of Lords, but again without success, | 


the case previously mentioned in this column of a parcel 
of furs lost in transit between Euston and Belfast. The 
value was over £10, and as it was not declared the com- 


pany would not be liable under the Carriers’ Act were the | 


parcel lost on land. This relief did not apply to the sea 
portion, and as the company could not prove that the 
parcel was lost on the land portion, it lost the case. 


THE President of the Board of Trade stated recently 
that there had been occasional stoppages at collieries in 
the Nottinghamshire district owing to shortage of wagons. 
Special steps had been taken in each case brought to the 
notice of the Coal Mines Department, and the relief 
afforded had been effective in minimising stoppages. The 
whole question of railway facilities at collieries was 
receiving the attention of the Controller of Coal Mines 
in conjunction with the Railway Executive Committee. 


Tue American Brotherhood of Locomotive Firemen 
and Enginemen proposed to establish on a gigantic scale 
co-operative stores for the benefit of the railway brother- 
hoods. The proposal was discussed at a recent convention 
but was referred back for the purpose of broadening ita 
scope so that all unions—presumably non-railway unions— 
might join. The idea is said to be that the stores shall act 
as distributors and dispense with middlemen and to obtain 
land for the production of supplies. It is patterned on 
the co-operative stores in general use in this country, 
especially in the North. 

THE retirement at the end of this month of Mr. W. J. 
Grinling, the chief traffic manager of the Great Northern 
Railway, severs a connection extending, through father 
and son, over seventy years. Mr. Grinling’s father joined 
the Great Northern in 1849, when the line was opened, 
and the son entered the service in 1871, becoming eventu- 
ally, in 1894, assistant to the late Sir Henry Oakley, the 
then general manager. Mr. Grinling makes an excellent 
witness in the Railway and Canal Commission’s Court and 
before parliamentary committees, and his services are 
being retained by the railway company in an advisory 
capacity. 

AccorDING to Sir Eric Geddes’ speech on the third 
reading of the Ways and Communications Bill, the ques- 
tion as to the future of the canals is the most difficult 
problem of the lot. The theory that a canal can be pro- 
vided just the same as a road, without a toll or with a very 
modest toll, without regard to financial expenditure, 
was very enticing, but it was very difficult to apply. 
The question is, however, to be taken up where it was left 
by the Royal Commission on Canals in 1909 and an 
endeavour made to ascertain whether, in our financial 
circumstances, we can develop the policy of improving our 
waterways by a definite thought-out system. 


At the annual convention of the American Railway 
Associations, Section III. (Mechanical)—formerly the 
Master Car Builders’ and Master Mechanics’ Associations— 
held on June 18th and subsequent days, a report from a 
committee as to depreciation in freight cars was read. 
It was therein stated that information had been sought as 
to the life of wooden, all-steel, and partly steel cars 
recently dismantled. There had been 105,057 all-wood 
cars broken up, and they had had an average life of 20.9 
years, and were worth as scrap 13.5 per cent. of their 
original value new. The all-steel cars numbered 953, 
which had had an average life of only 13.1 years and a 
scrap value of 12 per cent. It should be added that con- 
siderable exception was taken to the views expressed as 
to the steel cars. 


Notes and Memoranda. 





EXPERIMENTS}made in Switzerland with* mixtures of 
acetylene and coal gas in equal proportions show that the 
mixture gives the same illuminating power as @ combination 
with oil gas. The experiments have further shown that 
this mixture of gases may be put under a pressure of nine 
atmospheres and heated up to 100 deg. Cent. without 
danger. 


A COMMITTEE of the American Concrete Institute recom- 
mends (1) that for fire-resistive construction, limestone, 
trap rock, blast-furnace slag and burned clay be given a 
preference over highly siliceous gravels ; (2) that in cases 
where gravel aggregate is to be used, with no additional 
protective material over the concrete, round columns be 
given a preference over rectangular ones ; (3) that where 
gravel aggregate is used all columns, but especially 
rectangular columns and round columns with spiral rein- 
forcement, be given the additional protection of approxi- 
mately lin. of Portland cement plaster either on metal 
lath or reinforced by light expanded metal. 


GRAVEL, particularly siliceous gravel, tends to “ 
under extreme heat, and concrete made of it may be 
expected to disintegrate at conflagration temperatures. 
There are places, however, where gravel is about the only 
aggregate possible. For such services plaster coatings 
are being investigated in America by the Bureau of 
Standards; in other words, gravel-concrete columns are 
being fire-proofed. So far the results have not been 
conclusive, but indications are that the necessary addi- 
tional protection can be achieved by slight increase in 
cost. Favourable results may be had in the use of some 
kind of a plaster or mortar form in which the column can 
be poured and which remains in place as the fire protection 
for the column itself. The eegnomic results of such a 
detail, as well as the fire-resisting qualities of the column 
so protected, will be looked for in the reports of next year’s 
tests. 

In the course of describing to the Optical Society the 
construction of the spirit level from a captured Zeiss 
director, Mr. J. W. French made the following remarks 
as regards the relative merits of various liquids for filling 
levels. Whereas benzol is worse than alcohol as regards 
expansion, it is twice as good as alcohol as regards viscosity, 
that is, from the point of view of a bubble. It is worse 
than ether as regards viscosity, but it is much better than 
ether as regards expansion. Benzol is worse than carbon 
| disulphide as regards viscosity and about the same as 
| regards expansion. It must be borne in mind, however, 
| that a certain amount of viscosity in the liquid may be 
| desirable, the amount depending upon the purpose for 
| which the level is required. On the whole, therefore, it 


” 





| would appear in the case of this level that the choice of 
| benzol is a good one. The spirit appeared to be 90 per 
| cent. benzol. 


GUNPOWDER is being used successfully, according to the 
Du Pont News Services, in the shops of an American rail- 
way for such services as knocking off bolt heads and 
starting parts which have seized. ‘The charge of powder 
is loaded in steel guns varying in size from end to end from 


’, Sin. to 12in. with other dimensions in proportion, and held 


by a steel plunger, which is forced out when the charge is 
set off. No wad is used. The plunger is milled to a size 
to fit the bore of the gun. The gun, after having been 
loaded, is jacked up with the mouth within about lin. of 
| the object to be struck bythe plunger and fired. An 
| average of 1 oz. of powder is.used for each nut or bolt— 
| sizes in common use on locomotives—that is to be broken 
off or loosened. The load is, of course, varied with the 
work to be done. By the use of these guns it is claimed 
much time and labour can be saved and that a quick blow 
can be directed at an object that is barely reachable other- 
wise. 


THE scheme for a common meeting-house for technical 
societies in South Africa, among which the chief are the 
South African Institution of Engineers, the Chemical, 
Metallurgical and Mining Society of South Africa, and the 
South African Institute of Electrical Engineers, is briefly 
set out by Mr. P. Cazalet, member of the committee, as 
follows :—“‘ Briefly, the scheme proposed may be outlined 
as the joint ownership of an institute building containing 
offices for each individual society, as well as for the secie- 
tary and staff of the Institution itself; large and small 
meeting halls; reading, smoking and refreshment rooms, 
with a nucleus of a good scientific library. If bedrooms 
for members from a distance could be included, the con- 
venience of the Institution to such would be greatly 
increased ; were it possible also to provide accommoda- 
tion in the building in excess of the societies’ first require- 
ments, professional men might be taken as tenants of 
offices, thus centralising the business efforts of unattached 
professional men as well as those of their societies."” The 
total membership of the societies concerned amounts to 
3860, and it is considered that a fund of £110,000 is required 
to carry out the scheme. 








THE efficacy of the mud jet has long been recognised 
in connection with the extinguishing of fires in colliery 
workings, but so far the method of applying and operating 
such jets, says Fire, has been far from efficient or scientific. 
One of the chief reasons for the success with which the 
mud jet usually operates is that it not only extinguishes 
the fire by means of its water content, but it cements all 
loose particles together and forms a cake over the gas- 
emitting openings, excluding the air and so making the 
mass safe for the future. Investigations have been made 
recently into the scientific side of mud-jet working, and 
it has been decided that the material of the mud, some of 
which should be of a lime and some of a clay character, 
should consist of sifted earth of 5mm. mesh, boiler ash, 
dust from the cleaning of blast-furnace gas, and even com- 
bustible material, such as the refuse of coal washing, can 
be added to make up bulk without any risk should nothing 
more suitable be at hand. In the majority of instances 
the mud tank can be so placed as to operate by gravity, 
but steam or compressed air pressure can be used. It has 
been found that if a tank is placed at a height of, say, 
15 yards, it will force the mud a horizontal distance of 
150 yards, even allowing for fairly sharp bends in the con- 


ducting pipes. 





Miscellanea. 





THE amount which the Government proposes to set 
aside during the next ten years for afforestation is 
£3,500,000. 

Tue Bill to enable the Government of the Sudan to 
raise a loan of £6,000,000 for the purpose of the Blue Nile 
irrigation scheme was passed by the House of Commons 
on July 28th. 


wz Four Dreadnoughts of the American Pacific” Fleet 
passed successfully through the Gatun Locks of the 
Panama Canal on July 25th. This is said to be the first 
attempt to negotiate the waterway with a fleet of Dread- 
noughts. F 
At a meeting cf the Executive Committee of the Navy 
@ resolution was unanimously carried to proceed 
with the scheme to endow a Chair of Naval History in 
the University of London and to appoint a committee to 
make the necessary arrangements. 

Last year Japan’s foreign trade amounted to 
£363,000,000, representing an increase of about 38 per 
cent. during the twelve months. The increase in imports 
was far greater than the increase in the exports, the 
respective advances being 64 per cent. and 22 per cent. 

THE limit of time for accepting entries for the Cammell- 
Laird Scholarship in Naval Architecture and the Parsons 
Scholarship in Marine Engineering has been extended to 
August 3lst. Application forms may be obtained from 
the secretary of the Institution of Naval Architects, 5, 
Adelphi-terrace, Strand, W.C. 2. 


THE number of steamers sold by the Shipping Controller 
to foreigners this year was, according to information given 
in the House of Commons on July 29th by Colonel Wilson, 
110 vessels. In addition, fifteen steamers over fifteen 
years old had been sold abroad by private firms, with the 
Shipping Controller’s permission. 

Ir is proposed in Birmingham, having regard to the 
6s. advance in the price of coal, to advance the charges 
for electricity by $d. per unit for lighting and }d. for L.T. 
power. It had been previously decided that in the event 
of the price of coal bemg advanced by a sum less than 6s. 
the advanced price for energy would be proportionately 
less. 

Ir is estimated that there are between four and five 
million acres of land in the United Kingdom which might 
be planted with timber. Of this amount about one-fourth 
should be planted during the next forty years, according 
to the Forestry Bill, which has passed the second reading. 
This amount would put the country in a position to sub- 
sist without imports of timber for three years. 


THE articles which Professor E. H. L. Schwarz con- 
tributed to the South African Mining and Engineering 
Journal on the subject of reconstituting the Kalahari 
Lake, and thus irrigating a vast tract of country at present 
practically arid, have just been published in the form of a 
booklet. The information given suggests that the scheme 
would be easily practicable and would be of great benefit 
to that part of South Africa. 

For the proposed extensions of the electrical plant 
at Hull, the Local Government Board has sanctioned 
a loan of over £100,000. These extensions are re- 
quired as the result of an application from a cement 
company about to establish works at Melton, near Ferriby, 
for an annual supply of about 14 or 15 million units for 
power. The Committee agreed that the firm be informed 
that the Corporation was willing to afford the supply, 
subject to agreement for a term of years, and subject also 
to the Corporation obtaining sanction to borrow the 
necessary money for plant. 

AccorDING to the Iron and Coal Trades’ Review, the 
Lens coal pits are flooded to the ground level, and at the 
lower level mines the water is flowing out over the ground, 
threatening flooding of the countryside. The Mining 
Society of Lens estimates that it will take eighteen months 
to pump out the water, and that the working of the coal 
in the higher seams cannot be resumed until the end of 
1920. The complete restarting of the mines of Lens and 
Liévin will take at least ten years. The powerful pumps 
required have been on order for a considerable time. 
They will be operated electrically, from an electrical 
supply taken from the generating station at Harnes. 


Tue Bill promoted by the Rotherham Corporation for 
the purpose of making further provision regarding certain 
toans raised for the purposes of the electricity undertaking 
recently came before the Committee of the House of Com- 
mons. The Corporation has nearly completed an elec- 
tricity undertaking, built largely at the desire of the 
Government for war at a cost of £823,000, and 
one of the objects of the Bill was to suspend the operation 
of the sinking fund and the obligation to pay the first 
instalment of principal until March 31st, 1921. Under 
the terms of the Government Electricity Bill this under- 
taking would be taken over in two years’ time with exist- 
ing liabilities, so that if the Bill were not passed the rate- 
payers would have paid £80,000 for nothing. The 
Committee, in view of the special circumstances, decided 
to pass the Bill, which was ordered to be reported for the 
third reading. 

THE Committee, appointed under the chairmanship of 
the late Sir Boverton Redwood, to inquire into the possi- 
bilities of using gas as a fuel for motor vehicles recently 
issued its report. It is urged that gas is quite as safe as 
any other fuel for mechanical traction, even when gasbags 
are used. Rigid or semi-rigid containers are nevertheless 
to be recommended, but the Committee considers it 
inexpedient, having regard to the uncertainties which 
surround the future of liquid fuel supplies in relation to 
prospective worldwide demands, that any existing facilities 
for gas traction service should be either abandoned or 
dismantled. The cost of compressing town gas into 
cylinders, inclusive of maintenance of compressor plant, 
storage cylinders, and vehicle cylinders, and of interest 
and depreciation on the capital sums required, will vary 
between 1s. 8d. and 3s. per 1000 cubic feet of free gas, 
according to quantity required and working pressure 
adopted, the total cost involved being on the average 





equivalent to 7d. per gallon on any petrol 
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Invention and Industry. 


‘THE true relation between the inventor and industry 
has been a frequent subject of discussion, and it has 
again become a matter of the moment in view of the 
Bill designed to bring about changes in the laws affect- 
ing patents which is now passing through its parlia- 
mentary stages. The time is therefore opportune for 
a frank discussion of the whole subject, not merely 
from the point of view of the inventor, who may, 
and often does, think that the law metes out harsh 
treatment to him, but from another aspect which is 
of far more importance—the bearing of patents upon 
industrial development. It was not surprising, 
therefore, that the meeting held under the auspices 
of the British Science Guild a few days ago attracted 
a large and representative attendance, and certainly 
no more appropriate setting for such a gathering could 
have been found than the British Scientific Products 
Exhibition, where some of the results of the application 
of invention to industry were illustrated. The meeting, 
which was presided over by Lord Moulton, included 
not only inventors and representatives of the great 
industries, but those concerned with the administra- 
tion of the laws aren to patents, scientific workers, 
and delegates from the leading technical institutions. 
It is to be regretted, therefore, that owing to the 
failure to impose a time limit on speeches the closure 
had to be applied before many of those who have the 
right to be heard on such a subject could state their 
views fully, and, indeed, but for the intervention of 
Lord Moulton at the close of the debate, the discussion 
would have turned almost entirely on the grievances 
of the inventor, real and imagined, without any reply 
from the opposing side. 

It is not suggested that the patent laws would not 
be better for amendment, and we agree that the debate 
on second reading in the Commons in an extremely 
thin House gave proof of the indifference with which 
the subject is regarded, and of the need of educating 
public opinion as to the real place of the inventor in 
the industrial system. The caustic criticism of the 
lay Press for its neglect of the inventor, which was 
made by Mr. James Swinburne, is not unjustified, 
but it should not be forgotten that news editors have 
an almost uncanny instinct for gauging the kind of 
information in which the public is interested, and it 
is for those engaged in working out the applications 
of invention to industry to instruct the public in 
this respect. They are now doing so. The Federa- 
tion of British Industries, an account of the activities 
of which in connection with the present Bill was given 
by Sir Robert Hadfield, is working in conjunction with 
the British Commonwealth Union to have effect given 
in the measure to those reforms of the patent laws 
which are supported by industrial opinion. A longer 
term of years, a more open examination of the report 
on applications for patents, a reduction of the scale 
of fees, and, if possible, the grant of Empire patents, 
are amendments of the law which it is sought to in- 
troduce. Sir Robert Hadfield is apparently strongly 
impressed with the advantages of the American 
system, which he has found by personal experience 
to be much superior to our own from the point of view 
of the inventor, but opinion is not unanimous in this 
respect, and, as Lord Moulton took occasion to. point 
out, the main object of legislation should be not to 
protect individuals, but to ensure that the granting 
of a patent will help the trade of the country and not 
strangk it. The manner in which the development of 
the telephone was retarded by the monopoly granted 
to the National Telephone Company is quoted as an 





illustration of the danger of protecting individuals and 
at the same time retarding the progress of invention, 
and it is an objection which must be met by the 
reformers if they wish to carry the public with them 
in the campaign for the further amendment of th? 
present Bill. It may well be that the average inventor 
is strangely lacking in business sense, and may need 
some protection from those who would trade on that 
fact, but protection for the individual may be bought 
at too high a price. Patents which stifle progress shoud 
not be kept alive, and our laws are designed to prevent 
patents which fall within this category prolonging their 
existence. The statistics quoted by Mr. Mordey showed 
the high rate of infant mortality among British 
patents, only 40 per cent. having four years of life, 
while but 4 to 5 per cent. live for the full term of 
fourteen years. The high death-rate in the fourth 
year is due doubtless to the somewhat heavy renewal 
fees which then become payable, and a claim for their 
reduction by 50 per cent. is based on the plea that, the 
profit made by the Patent-office of about £120,000 
a year is mainly in renewal fees, which are held to be 
an unjustifiable taxation of the inventor. 

We are bound to say that the argument that 
industry would greatly benefit from a reduction of the 
cost of obtaining patents is not very convincing, and 
it is admitted that the low fee of £7 for which a 
patent can be maintained in the United States for 
the full terms of years has resulted in the Patent-office 
of that country being choked with the corpses of 
useless inventions. In Great Britain many patents 
expire when the cheap four years’ period comes to an 
end, and there is something to be said for a system 
which forces unsuccessful inventors to allow patents 
to lapse and throws the field of work again open to 
competition, and the possible successful. industrial 
application of an invention which the first_ patentee 
has failed to secure. Our patent laws require amend- 
ment, but some of the most criticised sections of the 
Acts have sound reasoning behind them. A case 
for modified reform will be accepted as proved, and 
the action which is now being taken by various com- 
mittees to present the views of all parties concerned 
will doubtless bring about the desired result. It is 
well to bear in mind, however, that, as Sir Croydon 
Marks reminded the meeting, there is no country in 
the world which gives the patentee protection for a 
limited period at so cheap a rate. The question of an 
Empire patent has been under consideration by a 
committee of the Institution of Electrical Engineers, 
and it is understood that a scheme has been worked 
out which it is hoped will prove workable and prac- 
tical and capable of application to all parts of the 
Empire. 


Nationalisation of German Industries. 


A REMARKABLE change is impending in Germany 
in connection with the general scheme for the socialisa- 
tion of industries which has been in progress during 
the present year. Indications of a prospective altera- 
tion were available at the beginning of July, when it 
was announced that the new Cabinet was opposed to 
the particular methods which were sought to be 
enforced by Herr Wissel, Minister for Economy, in 
conjunction with Under-Secretary of State Mollen- 
dorf, under the new title of the systemisation of 
industry. The resignation of the Minister for Eco- 
nomy soon followed, and confirmation of the fresh 
turn which events have taken was forthcoming in the 
speech which was recently delivered by Herr Bauer, 
Minister-president, before the National Assembly at 
Weimar, when the policy of the Government was set 
forth at some length. Although skeleton laws have 
been passed this year for the so-called nationalisation 
of the coal and potash industries, the duty of filling 
in the details by the issue of regulations to give effect 
to the laws was left to the Ministry for Economy, but 
the regulations were not to become operative until 
they had been approved by the National Assembly 
and the Government. For some reason or other these 
regulations, really representing the legislative body 
of the skeleton framework, have not yet received 
the sanction of the Cabinet and the National Assembly, 
and they may yet undergo considerable modification 
before coming into force. Opposition, however, has 
been steadily growing to the linking up of industries 
by means of a comprehensive and intricate network 
of organisations termed the systemisation of industry. 
Under the law passed a few months ago for the sociali- 
sation of industries the Government may either take 
over the duties of the latter or transfer them to self- 
governing bodies which would be under the super- 
vision of the State. It is therefore possible, without 
the passing of laws similar to those relating to the coal 
and potash industries, for the Ministry for Economy 
to set in motion steps for the control of industries by 
the creation of self-governing bodies composed of 
representatives of producers, merchants, consumers, 
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and workmen. I¢ is the particular method selected 
for this purpose by the late Minister for Economy, 
who seized upon the iron and steel and metal indus- 
tries as the first experiment, which led to his retire- 
ment and the abandonment of a scheme which would 
have brought into existence no fewer than one 
hundred and sixty-five departments for these indus- 
tries alone. 

It is scarcely surprising that rejection has been the 
fate of the projected systemisation of industry which 
would have given consumers of even the smallest 
articles, including domestic utensils, representation 
on the iron and steel syndicates and self-governing 
corporations. In this connection it is of special in- 
terest to hear what President Bauer had to commu- 
nicate to the National Assembly in the course of his 
declaration of the policy of the new Government. 
The President announced, in the first place, the pro- 
posed introduction of Bills dealing with economic 
and labour questions, the socialisation of the supply 
of electricity and the production of lignite, and that 
they would soon be followed by the socialisation of 
the whole of the mining industry. The Cabinet, he 
further declared, rejected the compulsory formation 
of syndicates for all branches of industry and trade, 
the Social Democratic members of the Cabinet reject- 
ing the scheme specially because they foresaw in the 
systemisation of industry a serious danger for giving 
effect to socialisation. Mature consideration has 
caused the Cabinet to break away from the system of 
compulsion and to decide not to substitute a new 
one for it. The programme is now (1) to proceed 
with socialisation as far as is possible and to prevent 
obstacles from arising which would stand in the way 
of further socialisation in the future ; and (2) to avert 
the import of articles of superfluous luxury which 
would exercise an unfavourable influence on the 
German commercial balance and to stop any imports 
in general which would have an unfavourable effect 
upon the home labour market. But probably, the 
most important part of the President’s speech in this 
connection was the announcement that within} the 
limits of these two precepts industry and trade must 
be free and private enterprise be supported as well as 
credit facilities. The President also foreshadowed the 
enactment of a scheme of compulsory arbitrations for 
the prevention or mitigation of strikes, although he 
admitted that this object could only be achieved in 
agreement with the trade unions. 


It is yet too early to understand what effect the 
new Government programme will have upon the 
reguiations for giving effect to the laws dealing with 
the coal and potash industries, with their proposed 
syndicates, committees, and councils and sub- 
committees and councils, representing practically all 
interests. It may happen that these laws will be 
amended, seeing that the regulations have not yet 
been approved by the legislative assembly. But 
there is no doubt as to what is intended with regard 
to other industries if we may judge from what has 
been already revealed in the matter of the electricity 
supply industry. Although the President did not 
make a definite pronouncement on the subject in the 
course of his declaration of policy, it is known that a 
Bill has been prepared and is about to be presented to 
the National Assembly. The Bill is a socialistic 
measure in reality, inasmuch as it contemplates the 
expropriation by the State of all private electricity 
supply works having a capacity in kilowatts exceed- 
ing a predetermined figure, excepting those which are 
in the possession of local authorities and the different 
States ; and it also empowers the State to take over 
the subsidiary plant and mains. Not only so, but 
the State is to promote the establishment of hydro- 
electric works in order to assist in dealing with the 
comparative dearth of coal, and Prussia is prepared 
to co-operate with the other States in all these direc- 
tions. In those cases in which the right of expropria- 
tion is exercised the Bill proposes to indemnify the 
owners by payment of the original cost of installation 
reduced by an amount represented by normal depre- 
ciation ; but no compensation is to be allowed for 
the value of goodwill. If goodwill is left out of 
consideration it will be seen that the scheme repre- 
sents on the whole the policy which was pursued on 
the absorption of the railways by the State, although 
the State railwaymen at present are equally as dis- 
contented as other sections of the working com- 
munity. If the projected electricity supply policy is 
also applied to the lignite mines and the whole of the 
mining industry, whatever the latter phrase may 
mean, the schemes will represent a substantial change 
from the policy hitherto followed since the revolution, 
which has neither produced peace in industry nor 
satisfied the workmen. The whole problem, however, 
is confronted with serious difficulties owing to the 
distribution of identical industries over a number of 
States, each of which is acting independently, so that 





no one can predict what will be the final result of 
the present state of confusion. 


The Railway Deficit. 


So the railway deficit is not 90 to 100 millions, as 
Sir Eric Geddes anticipated, nor 164 to 109 millions, 
as the White Paper ‘ Railway Working During the 
War ” estimated, but 60 millions. It is bad enough, 
in all truth, but a reduction of 40 per cent. when a 
hundred millions is under consideration is something 
to be thankful for. When we discussed this question 
in our issue of June 27th we pointed out that no 
true estimate could be framed when the above- 
mentioned estimates were given, as, whilst the 
possible expenditure might be known, there were no 
means for so readily gauging the receipts. Since 
then the actual receipts and expenditure for April 
and May last have been ascertained, and on them 
an estimate for the year has been prepared. The 
figures were given out by Lord Lytton, who, on the 
29th ult., when speaking on the motion that the House 
of Lords should resolve itself into Committee on the 
Ways and Communications Bill, stated, concerning 
the amounts of the estimate, that they were not Sir 
Eric Geddes’ figures, but that they had been pre- 
pared by the Board of Trade in consultation with the 
Railway Executive, and had been based upon actual 
receipts and expenses for the months of April and 
May of this year. It appears that the receipts were 
estimated at £161,500,000 and the expenditure at 
£173,000,000, which left a deficit of £11,500,000, to 
which had to be added the amount guaranteed to 
the companies and the interest on capital spent on 
works brought into effective use since the control 
commenced. In 1913 the revenue was, roundly, 
£119,000,000 and the expenditure £75,000,000. The 
expenditure has therefore increased by practically 
the amount anticipated, but where the prophets 
were wrong was in the receipts, which instead of 
being on the 1913 scale almost reached the 1917 level 
of 164 millions. That year had 35} millions for war 
traffic, whilst the 1774 millions of last year had 
42 millions. How much of the receipts of the present 
year will be from war traffic we do not know, but the 
Railway Executive would have an idea; we should 
say somewhere between 10 and 15 millions. The 
point we would make is not so much that the situa- 
tion is less black than it was painted, but that we must 
surely be at the peak point in railway expenditure. 
When all the railways are actually under one adminis- 
tration and effective economies have resulted, when 
traffic now carried by railways at a loss is transferred 
to coastwise shipping, and when a reasonable increase 
in freight rates has been made, this deficit of 69 millions 
should be considerably modified, if not wiped out. 
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Railway Reorganisaiion. By A Rattway OFFICER. 
London: E. and F. N. Spon, Limited, 57, Hay- 
market, S.W. 1. 84in. by 54in. by fin. 108 pp. 
6s. 6d. net. 

UNDER ordinary circumstances we should dismiss this 

book with a short notice. But as the author has done 

us the compliment of saying that he ‘“‘ was induced 
to examine the possibilities regarding economies in 
railway administration by some suggestions put 
forward-in a leading article in THE ENGINEER of 
November 30th, 1917, and by three subsequent 
articles in the issues of December 14th, 2lst and 
28th,” we feel that some exceptional treatment is 
demanded of us. We find, on reading through the 
present work, that, with two exceptions, nothing we 
said in the articles mentioned is challenged. The 
exceptions are (1) where we claimed that the “‘ smaller 
companies are very cheaply administered and that 
the economies effected by their abolition would be 
more than swallowed up by the higher cost of admini- 
stration of the larger company,” and (2) where we 
suggested State aid, instead of increasing rates, for 
a period of years, whilst a future policy for the rail- 
ways was evolved. We cannot stay now to say any- 
thing in support of these opinions; it must suffice 
to remark that nothing has happened to cause us 
to change our opinions. We have not the slightest 
idea who this “ Railway Officer” is. He tells us in 
the Foreword that his experience has embraced 
every department of the railway service, and that 
he is a member of the leading engineering institu- 
tions. It has been said of the author that he must be 
“one of those very young men that to 
meet would be as refreshing as the breezes from the 
ocean.”” Such a conclusion does not find support in 
the quotations we have given from his Foreword, 
nor is it in accordance with the style and contents 
of the book, which bear evidence that they are the 
efforts of a man of experience, with engineering and 

t--(e service. Quite a mine of information is fur- 

nished, and many of the opinions he expresses are 





worthy of attention. But to us the value of the work 
as a guide to railway reorganisation is negatived by 
the basis on which the author builds up some of his 
conclusions. We will take one instance only. On 
page 20 we read: ‘‘ May we state an axiom, based* 
on actual results and years of experience ; and what 
man has done, man can do? It is this—a broad- 
gauge locomotive, when fitted with brass tubes, 
copper fire-box, &c., can be maintained in excellent 
working order for an average sum not exceeding 
£140 per annum.” The author then proceeds to 
show that in 1913 there were 24,635 locomotives, and 
that therefore the cost of locomotive maintenance 
should, at £140 each, be £3,448,900, so that £2,856,023 
a year would be saved. Similarly, carriages should 
cost £30 per annum each, and save £1,472,075; 
wagons should cost £2.5 per annum each, and thereby 
save £1,721,585; and maintenance of way £130 per 
mile, thus saving £5,571,165. The author does not 
let us into the secret as to how these remarkable 
economies are to be effected. That his axiom cannot 
be practicable may be seen in some figures as to the 
first of these headings—locomotives. According to a 
table in an appendix the cost of keeping locomotives 
in repair on English railways varies from £119 for 
the Stratford-on-Avon and Midland Junction, £130 
for the Cambrian and £135 for the Maryport and 
Carlisle, up to £282 for the Great Western and £335 
for the North-Eastern, and for the whole of the 
English and Welsh railways the average is £262. 
That the cost for the larger companies should be 
higher than that for the smaller companies is natural, 
since the weight moved is greater, e.g., the Cambrian 
in 1913 moved 9472 tons of merchandise, minerals, 
&c., per engine, but the Lancashire and Yorkshire 
moved 16,946 tons. If ‘‘ Railway Officer ’’ is right 
in his contention that £140 a year is enough, then 
every locomotive superintendent in the kingdom is 
wrong. And as in locomotives, so in carriages, wagons 
and track. 


By H. E. 


Magnetism and Electricity for Home Study. 
5s. net. 


PENROSE. The Wireless Press, Limited. 

THis elementary text-book differs from a large 
number of books of similar scope already available 
to the student in some important respects. There is 
no attempt to present the subject historically, and 
replacing the usual mechanical analogies with the 
modern electron theory, the author succeeds in 
linking up the different parts of the subject in a simple 
manner well calculated to maintain the interest of 
the student approaching the subject for the first 
time. The electron theory is introduced in the early 
portions of the book relating to magnetism and elec- 
tricity, with the result that the student will probably 
not share the surprise, which we presume Oersted 
experienced, when he discovered the close relationship 
between the two sets of phenomena by means of his 
celebrated experiments in which he succeeded in 
deflecting a magnet compass needle by means of a 
wire carrying a current. The author excuses himself 
for the somewhat severe demand which has been 
made on the electron theory on the ground that it is 
essential that the facts should be presented vividly 
in order to aid the non-mathematical mind in follow- 
ing the truths expounded in standard works. The 
book, consisting of 500 pages of text, is divided into 
fifty lessons, and contains numerous diagrams and 
suggestions for experiments which the student can 
carry out for himself. It somewhat resembles a 
school text-book in lay-out, each important state- 
ment being emphasised by special type, and questions 
are to be found at the end of each lesson. As is to 
be expected, a considerable part of the book is devoted 
to elementary theory, but the later lessons on induc- 
tance, capacity, dynamo-electric machinery, and 
secondary cells extend the scope of the book and 
render it particularly suitable for the embryo ‘ wire- 
less ’’ expert. : 








PAINTING AMERICAN RAILWAY CARRIAGES. 


While American locomotives are painted uniformly 
black from end to end—even the once universal polished, 
planished iron boiler jacket being now obsolete—and 
have the veriest minimum of striping and lettering, there 
is a greater variety in the colouring Of the carriages. A 
number of railways use the dark invisible green—almost 
black—which has long been adopted by the Pullman Car 
Company, but brighter colours are used by some lines. In 
all cases, however, including the Pullman cars, the old 
gilding, striping, and decoration has given place to an 
almost entire absence of such treatment. The Chicago 
and North-Western Railway uses a bright chrome yellow, 
with dull green for the narrow strip above the windows. 
Parlour and dining cars are distinguished by using this 
same green below the windows. The Chicago, Milwaukee 
and St. Paul Railway uses an orange yellow, with a crimson 
strip over the windows, and the Chesapeake and Ohio 
Railway follows a similar colour scheme. On the Penn- 
sylvania Railway and the Chicago and Alton Railway all 
coaches in passenger service are a reddish brown, very 
similar to that seen in England on the Midland Railway 
locomotives. The Great Northern Railway uses dark 
green and the Philadelphia and Reading uses dark blue. 
Goods wagons are mainly a dull reddish brown, or black 
for steel wagons, but other colours are used for wagons in 
special service, such as refrigerator cars, milk cars, &c. 
Lettering and “ trade marks” are conspicuous on the 
wagons for the convenience of the men who have to keep 
track of their movements. 
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The Patents and Designs Bill. 





Tux Government Patents and Designs Bill at present 
before Parliament seeks to amend certain sections of the 
Patents and Designs Act of 1907, and incidentally to 
repeal the Patents and Designs Act of 1908. 

Some of the more important of the amendments pro- 
posed in the present Bill are set out in what follows. 

For Sec. 27 of the Patents and Designs Act, 1907, 
which we shall refer to as the principal Act, it is suggested 
that the following section shall be substituted :—* Any 

erson interested may at any time apply to the Comp- 
troller alleging in the case of any patent that there has 
been an abuse of the monopoly rights thereunder and 
asking for relief under this section.” In this connection 
it is explained that the monopoly rights under a patent 
shall be deemed to have been abused (a) if at any time 
after the expiration of four years from the date of the 
patent, the patented invention—being one capable of 
being worked in the United Kingdom—is not being worked 
within the United Kingdom on a commercial scale, and 
no satisfactory reason can be given for such non-working ; 
(b) if the working of the invention within the United 
Kingdom on a commercial scale is being prevented or 
hindered by the importation from abroad of the patented 
article by the patentee or persons claiming under him, 
or by persons directly or indirectly purchasing from him, 
or by other persons against whom the patentee is not 
taking or has not taken any proceedings for infringement ; 
(c) if the demand for the patented article in the United 
Kingdom is not being met to an adequate extent and on 
reasonable terms; (a) if, by reason of the refusal of the 
patentee to grant # licence or licences upon reasonable 
terms, the trade or industry of the United Kingdom or the 
trade of any person or class of persons trading in the 
United Kingdom, or the establishment of any new trade 
or industry in the United Kingdom, is prejudiced, and it 
is in the public interest that a licence or licences should 
be granted; (e) if any trade or industry in the United 
Kingdom, or any person or class of persons engaged therein 
is unfairly prejudiced by the conaitions attached by the 
patentee, whether before or after the passing of this Act, 
to the purchase, hire or use of the patented article, or to 
the using or working of the patented process. 

On being satisfied that a case of abuse of the monopoly 
rights under a patent has been established, the Comptroller 
may exercise any of the following powers as he may deem 
expedient in the circumstances :—(a) He may order the 
patent to be indorsed with the words * licences of right.’’ 

. (6) He may order the grant to the applicant of a 
licence on such terms as he may think expedient, including 
a term precluding the licensee from importing into the 
United Kingdom any goods the importation ot which, if 
made by persons other than the patentee or persons 
claiming under him, would be an infringement of the 
patent, and in such case the patentee and all licensees 
tor the time being shall be seemed to have mutually 
covenanted against such importation. (c) If he 
be satisfied that the invention is not being worked on a 
commercial scale within the United Kingdom, and is such 
that it cannot be so worked without the expenditure of 
capital for the raising of which it will be necessary to rely 
on the patent monopoly, he may, unless the patentee or 
those claiming under him will undertake to find such 
capital, order the grant to the applicant, or any other 
person, or to the applicant and any other person or persons 
jointly, if able and willing to provide such capital, of an 
exclusive licence on such terms as he may think just. 
. « « (d) He may order the patent to be revoked - 
or (e¢) he may refuse the application and dispose of any 
question as to costs thereon as he thinks just. 

In settling the terms of any such exclusive licence as 
is provided in paragraph (c), due regard is to be had to the 
risks undertaken by the licensee in providing the capital 
and working the invention, but subject to them the licence 
is to be so framed as (a) to secure to the patentee the 
maximum royalty compatible with the licensee working 
the invention within the United Kingdom on a com- 
mercial scale and at a reasonable profit ; (b) to guarantee 
to the patentee &@ minimum yearly sum by way of royalty, 
if and so far as it is reasonable so to do, having regard 
to the capital requisite for the proper working of the 
invention and all the circumstances of the case; and in 
addition to any other powers expressed in the licence or 
order the licence and the order granting the licence are to 
be made revocable at the discretion of the Comptroller 
if the licensee fails to expend the amount specified in the 
licence as being the amount which he is able and willing 
to provide for the purpose of working the invention on a 
commercial scale within the United Kingdom, or if he 
fails so to work the invention within the time specified 
in the order. In deciding to whom such an exclusive 
licence is to be granted, the Comptroller is, unless good 
reason is shown to the contrary, to prefer an existing 
licensee to a person having no registered interest in the 
patent. The order granting an exclusive licence will 
operate to take away from the patentee any right which he 
may have as patentee to work or use the invention and to 
revoke all existing licences, unless otherwise provided 
in the order, but on granting an exclusive licence the 
Comptroller may, if he thinks it fair and equitable, make 
it a condition that the licensee shall give proper compensa- 
tion to be fixed by the Comptroller for any money or 
labour expended by the patentee or any existing licensee 
in developing or exploiting the invention. 

For the purposes of this section the expression “‘ patented 
article” is to include articles made by a patented process. 


+ * * * * 


For Sec. 24 of the principal Act the following section is 
to be substituted :— . 

24.—(1) At any time after the sealing of a patent the 
Comptroller shall, if the patentee so requests, cause the 
patent to be indorsed with the words “ licences of right,” 
and a corresponding entry to be made in the register, and 
thereupon 

(a) Any person shall at any time thereafter be entitled 
as of right to a licence under the patent upon such terms 
as, in default of agreement, may be settled by the Comp- 
troller on the application of either the patentee or the 


applicant. 





(6) In settling the terms of any such licence, the Comp- 
troller shall be guided by the following considerations— 
(i.) He shall, on the one hand, endeavour to secure the 
widest possible user of the invention in the United King- 
dom consistent with the patentee deriving a reasonable 
advantage from his patent rights; (ii.) he shall, on the 
other hand, endeavour to secure to the patentee the 
maximum advantage consistent with the invention being 
worked by the licensee at a reasonable profit in the United 
Kingdom ; (iii.) he shall also endeavour to secure equality 
of advantage among the several licensees, and for this 
purpose may, on due cause being shown, reduce the 
royalties or other payments accruing to the patentee under 
any licence previously gran Deere 

(c) Any such licence the terms of which are settled by 
the Comptroller may be so framed as to preclude the 
licensee from importing into the United Kingdom any 
goods the importation of which, if made by persons other 
than the patentee or those claiming under him, would be 
an infringement of the patent, and in such a case the 
patentee and all licensees under the patent shall be deemed 
to have mutually covenanted against such importation. 

(d) Every such licensee shall be entitled to call upon a 
patentee to take proceedings to prevent the infringement 
of the patent, and if the patentee refuses, or neglects to 
do so within two months after being so called upon, the 
licensee may institute proceedings for the infringement in 
his own name, as though he were patentee making the 
patentee a defendant. 

(e) If in any action for infringement of a patent so 
indorsed, the infringing defendant is ready and willing to 
take a licence upon terms to be settled by the Comptroller 
no injunction against him shall be awarded, and the amount 
recoverable against him by way of damages, if any, shall 
not exceed double the amount which would have been 
recoverable against him as licensee if the licence had been 
dated prior to the earliest infringement. Provided that 
this paragraph shall not apply where the infringement 
consists of the importation of infringing goods. 

(f) The renewal fees payable by the patentee of a patent 
so indorsed shall as from the date of the indorsement be 
one moiety only of the fees which would otherwise have 
been payable. 


* * * * * 


For paragraph (b) of Sub-section (1) of Sec. 11 of the 
principal Act, which relates to the opposition to grants 
of patents, the following paragraphs are to be substituted— 
** (6) That the invention has been published in any complete 
specification or in any provisional specification followed 
by a complete specification deposited pursuant to any 
application made in the United Kingdom within fifty 
years next before the date of the application for the patent, 
the grant of which is being opposed, or in any document— 
other than a British specitication—published in the 
United Kingdom prior to the application ; or (bb) that the 
invention has been claimed in any complete specification 
for a British patent which though not published at the 
date of the application for a patent the grant of which is 
opposed, will be of prior date to such patent ; or”’ 

And after paragraph (d) of the same sub-section the 
following paragraph is to be inserted— 

‘*(e) hat in the case of an application under Sec. 91 of 
this Act, a specification describes or claims an invention 
other than that for which protection has been applied 
for in a foreign state or British possession, and that such 
other invention forms the subject of an application made 
by the opponent in the interval between the leaving of 
the application in a foreign state or British possession and 
the leaving of the application in the United Kingdom.” 


* * * * or 


The term limiting the, duration of patents is to be 
increased from fourteen to sixteen years. Any patent 
the original term of which had not expired at the date of 
the commencement of the proposed Act is to have effect 
as if the term mentioned therein was sixteen years instead 
of fourteen years, subject to certain conditions. 


* * * * * 


At the end of Sub-section (1) of Section 18 of the principal 
Act which relates to the extension of the term of a patent, 
the following proviso is to be inserted :—** Provided that 
the court may in its discretion extend such period within 
which such a petition may be presented.” (2) At the end 
of Sub-section (4) of the same section there are to be 
inserted the words, ‘‘ including in particular any loss or 
damage which may have been occasioned to the patentee, 
as such, by reason of hostilities between his Majesty and 
any foreign state, except in cases where the patentee is 
the subject of any such foreign state.’”’ And (3) in Sub- 
section (5) of the same section, for the words, “‘ for a 
further term not exceeding seven years, or, in exceptional 
cases, fourteen years,” there shall be substituted the words 
“* for a further term not exceeding five years, or, in excep- 
tional cases, ten years.” 

* * * * * 


After Sec. 38 of the principal Act the following section 
is to be inserted :— 

«« 38a.—(1) In the case of inventions relating to substances 
prepared or produced by chemical processes or intended 
for food or medicine, the specification shall not include 
claims for the substance itself, except when prepared or 
produced by the special methods or processes of manu- 
facture described and claimed or by their obvious chemical 
equivalents. Provided that in an action for infringement 
of a patent where the invention relates to the production 
of a new substance, any substance of the same chemical 
composition and constitution shall in the absence of proof 
to the contrary be deemed to have been produced by the 
patented process. 

(2) In the case of any patent for an invention intended 
for or capable of being used for the preparation or pro- 
duction of food or médicine, the Comptroller shall, unless 
he sees good reason to the contrary, grant to any person 
applying for the same, a licence limited to the use of the 
invention for the purposes of the preparation or production 
of food or medicine but not otherwise; and in settling 
the terms of such licence and fixing the amount of royalty 
or other consideration payable, the Comptroller shall 
have regard to the desirability of making the food or 


medicine available to the public at the lowest possible 
price. on 

* * + 
For Sec. 84 of the principal Act, which relates to the 
registration of patent agents, the following section is to 
be substituted :— 

«* 84.—(1) No person shall practise, describe, or hold him- 
self out, or permit himself to be described or held out, as 
& patent agent, unless (a) in the case of an individual, he 
is registered as a patent agent in the register of patent 
agents ; (b) in the case of a firm, every partner of the firm 
is so registered ; (c) in the case of a company which com- 
menced to carry on business after the seventeenth day of 
November, nineteen hundred and seventeen, every director 
and the manager (if any) of the company is so registered; 
(d) in the case of a company which commenced to carry on 
business before that date, if the manager or managing 
director of the company is so registered. Provided that 
in the last-mentioned case the name of such manager or 
managing director shall be mentioned as being a registered 
patent agent in all professional advertisements, circulars 


” 


or letters in which the name of the company appears. . . 








THE INSTITUTE OF METALS. 





Ir has been arranged to hold the autumn meeting of 
the Institute of Metals at Sheffield, on September 24th 
and 25th. On Wednesday, the 24th, at 10 a.m., there 
will be a general meeting of members in the Mappin Hall 
of the University, St. George’s-square, when the Vice- 
Chancellor will welcome the members. A selection of 
communications—a list of which is given below—will be 
read and discussed. At 12.45 p.m. the meeting will be 
adjourned to the following day. At 1 p.m. the Master 
Cutler— Sir Albert Bingham — will entertain all the 
members of the Institute and their ladies to lunch in the 
Cutlers’ Hall, Church-street. From 2 to 3.30 p.m. there 
will be a visit to the Master Cutler’s works— Walker and 
Hall, Limited. From 3.30 to 7 p.m. there will be either 
(a) a motor excursion through the Peak District, via 
Ashopton, Hathersage, Bakewell, Haddon Hall, Chats- 
worth House, or (b) visits to various works, for those not 
taking (a). From 8 to 10 p.m. there is to be a reception 
by the Lord Mayor of Sheffield in the Town Hall. 

On Thursday, the 25th, at 10 a.m., there will be a general 
meeting of members in the University, when further 
communications will be read and discussed. The meeting 
will be concluded at 12.30 p.m. Lunch will be provided 
for all members and their ladies by the kindness of certain 
local firms. During the afternoon parties will be conducted 
over various works. In the evening at 8 p.m. there will 
be a café chantant at the Grand Hotel. 

The following is a list of the communications that are 
expected to be submitted:—(1) Professor P. G. H. 
Boswell (Liverpool), on “‘ Moulding Sands for Non-ferrous 
Foundry Work ”’ ; (2) Professor C. H. Desch, D.Se., Ph.D. 
(Glasgow), Second Beilby Report on ‘“ The Solidification 
of Metals from the Liquid State”; (3) Miss H. E. Fry 
(Teddington) and Dr. W. Rosenhain, F.R.S., Vice-pre- 
sident (Teddington), on ‘‘ Observations on a Typical 
Bearing Metal”; (4) Dr. W. H. Hatfield and Captain 
G. L. Thirkell (Sheffield), on ‘‘ Season Cracking of Brass ”’ ; 
(5) Mr. R. E. Leader (Sheffield) on ‘‘ The Early History of 
Electro-silver Plating’’; (6) Messrs. E. A. Smith and H. 
Turner (Sheffield) on “The Properties of Standard or 
Sterling Silver, with Notes on its Manufacture”; (7) 
Dr. J. E. Stead, F.R.S. (Middlesbrough), on “‘ The Ternary 
Alloys of Tin—Antimony-—Arsenic ” ; (8) Dr. F. C. Thomp- 
son (Sheffield), ‘“‘ Note on Graphite and Oxide Inclusions 
in Nickel Silver’; (9) Dr. F. C. Thompson and Mr. F. 
Orme (Sheffield) on ‘‘ Some Notes on the Constitution and 
Metallurgy of Britannia Metal.’ A special Council meeting 
of the Institute will be held in London on Wednesday, 
September 10th, for the purpose of considering applica- 
tions for membership. All applications that are found 
to be in order will be included in the ballot list to be issued 
to members on September llth, and the result of the 
ballot will be declared at the Sheffield meeting on Septem- 
ber 24th. All applicants for membership whose forms are 
in the secretary’s hands before noon on September 10th 
will be entitled to take part in all the proceedings at the 
Sheffield meeting. . 








AN AMERICAN RAILWAY MOTOR CARRIAGE. 


A steam-driven self-contained motor carriage for railway 
service on branches and short lines is a recent addition to 
the numerous types of steam, petrol, electric, and petrol- 
electric cars that have been used—mainly experimentally— 
on American railways. The body is mounted on two four- 
wheel bogies, the leading bogie having an enclosed hori- 
zontal engine mounted between the frames and directly 
connected to the leading axle. The water-tube boiler 
has a superheater and an economiser for heating feed water 
by the waste gases. A pressure of about 700 lb. can be 
carried. The underframe and body are of steel and the 
carriage is 50ft. long, 8}ft. wide, 8}ft. high inside, and 12ft. 
high from rail to roof. At the front end is the boiler-room 
and cab, 8ft. long ; then a luggage compartment 12ft. long, 
with folding seats for eight persons—smokers or employees ; 
then a passenger compartment of 25}ft. with seating 
accommodation for thirty-four and seats arranged on the 
American plan, and finally a 5ft. rear platform with side 
doors and steps, the steps being within the width of the 
car and covered by flaps or trapdoors when the car is 
running. The roof is of the arched or turtle-back shape 
without mounter and has exhaust ventilators. Lighting 
is by means of storage batteries and heating by exhaust 
steam, which is led through pipes and then to a condenser 
from which the water is pumped to the boiler. Oil fuel 
is used. The crank shaft is of chrome-nickel steel running 
in roller bearings, and the motion runs in an oil chamber 
with splash lubrication. The wheels are 34in. diameter. 
The equipment includes automatic couplings, air brakes, 








and a powerful hand brake. 
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(For description see opposite page.) 
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Steam Engines for Rolling Mills. 





Tue illustrations given herewith and on page 136 repre- 
sent two sets of steam engines by Cole, Marchent and 
Morley, Limited, Bradford, which have recently been 
installed for driving tube mills at the British Mannesmann 
Tube Company’s works at Newport, South Wales. It will 
be observed that the rolling mills are each driven by forty- 
two 2in. ropes, forming probably one of the largest rope 
drives in existence. The particulars of the engines are 
as follows :— 

The engine “‘ No. 1”’ gives 2500 indicated horse-power 
at 85 revolutions per minute and has a speed variation 
between 85 and 64 revolutions per minute. It has two 
23in. and two 44in. cylinders, with a common stroke of 
48in., a built-up fly-wheel 18ft. 6in. diameter, weighing 
60 tons and grooved for forty-two 2in. ropes. The boss 
and ten arms are cast in halves and there are four segments 
in the rim. Steam is supplied to the engine at 180 lb. 
pressure per square inch and at a temperature of 600 deg. 
Fah. The second motion pulley is 26ft. 3in. diameter, 
weighs 100 tons, and the speed varies between 60 and 45 
revolutions per minute. The pulley is cast in halves 
vertically, each half being of the built-up pattern, having 
ten arms, ten segments in the rim, and a solid boss. 
|) No. 2 engine is similar to the foregoing, but the second 
motion pulley is only 21ft. diameter, weighs 120 tons, and 
revolves at speeds varying between 75 and 55 per minute. 
It is of similar construction to ‘‘ No. 1”’ engine pulley. 


The condensing plant consists of a surface condenser of 
the three-flow type and of sufficient capacity to deal with 
57,000 lb. of steam per hour with a vacuum of 26in., the 
The air pump is 


cooling surface being 6500 square feet. 





during the twenty-four hours for necessary examination 
and adjustments. This plant has been operated at the 
above capacity continuously at absolutely no cost for 
repairs and no shut-downs, except those above indicated. 
I believe this would compare favourably with the opera- 
tion of a mechanical deep-well pump even at its higher 
rated efficiency. 

“There are @ great many occasions where the air lift 
can be used as an auxiliary to a high-duty suction plant 
pumping from deep wells. Such a case came up over & 
year ago at Clinton, IIll., where they secure their water by 
suction from deep wells, and for ordinary purposes secure 
a sufficient amount by this method. But in case of peak 
loads in the summer and in case of fire, it was found that 
the supply secured by suction was not sufficient to cover 
their requirements. 

“The supply is secured from some half-dozen wells, 
having a surface flow of limited volume. These are con- 
nected so as to flow into a surface reservoir, or may be 
direct connected to mains by means of suction pumps. 
Experience showed that when suction was resorted to, the 
supply for the summer hot weather load, or for an extended 
fire demand, was insufficient. Three of the wells were 
therefore connected with an air-lift system arranged to 
discharge into the reservoir, using the suction piping as a 
gravity flow line. A suitable arrangement of valves is 
provided to permit this flow from the wells to the reservoir, 
while the service pumps draw their supply from the 
reservoir by suction. By this arrangement, the water 
supply was more than doubled from these three wells. 
One of the 8in. wells had a natural artesian flow of about 
150 gallons per minute. When under suction from the 
pumps, the pull-down was 20ft., increasing the flow to 
500 gallons per minute. When this well was connected 
up for operation under the air lift, its production was 
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INDICATOR DIAGRAMS FROM ROLLING MILL STEAM ENGINE 


of the Edwards three-throw type, 18in. diameter by 14in. 
stroke. 

The engines are of Cole, Marchent and Morley’s standard 
type. They have “‘mammoth” frames and are fitted 
with valve gear of the balanced piston drop type operated 
by trip gear. In this gear a piston valve reciprocates in 
a liner in which the steam surrounds the valve in all 
positions, the latter being thus balanced and requiring 
very little power to open. On closing the valve cuts off 
steam at its full velocity and is drawn up quietly against 
an air cushion during the period of lap. The trip gear 
operating the steam valve is worked by excentrics from a 
lay shaft, the trip being controlled by a cam connected to 
the governor. The valve is designed to reduce the wear 
between the piston and liner to a minimum and to equalise 
the pressure between the bearing surfaces, thus keeping 
uniform any wear that may occur. The exhaust valves 
are positively operated by excentrics from the same lay 
shaft and are of the piston drop type. We reproduce a series 
of diagrams which show the load being taken up by the 
high and low-pressure cylinders and the great flexibility 
of this system of driving. We are informed that the instal- 
lation has proved highly successful, a great improvement 
having been effected in the running of the mills and in 
the product obtained, and an increased output being 
achieved as well, while the repair bill compares very 
favourably with that of gear-driven mills. 








Air-Lift Pumping. 





Tue following notes on air-lift pumping, which were 
written by Mr. John Oliphant, the manager of the Air- 
lift Pumping Department of the Sullivan Machinery 
Company, of Chicago, are taken from a recent issue of the 
Canadian Engineer :— 

“While I am not going to enter at this time into the 
principles of air-lift pumping, I would like to call your 
attention to the advisability of a perfect emulsion of air 


and water at the footpiece in order to secure the best | 


economy, and also to lay stress upon the care with which 
should be calculated the diameters of the water and air 
pipes for different lifts and different submergences. 

“* While it is a fact that there are several types of mecha- 
nical deep-well pumps that up to certain depths will give 
theoretically a higher efficiency than air-lift, yet this 
difference in efficiency is theoretical rather than practical. 
It has been demonstrated time and again that air lift, 
even with its lower theoretical overall power efficiency, 
but with immunity from derangement, has been placed 
ahead of the deep-well pumps under many conditions of 
operation. 

“‘ The village of Maywood, a suburb of Chicago, has a 
compressor handling a single well, pumping at the rate of 
700 gallons per minute, with a lift of over 300ft. This 
compressor has been operating for four years, twenty- 


increased to 1035 gallons per minute, the pumping head 
being 50ft. below the surface. The other two wells con- 
nected up in the same manner showed a proportionate 
increase. These wells are handled by means of an air- 
lift pump suspended on a 2in. air line in the 8in. casing. 
The air for operating the wells is supplied by a straight-line 
simple steam and compound air compressor, size 14in. by 
l6in. by 10in. by 16in., having a capacity of 558 cubic feet 
of free air per minute. The installation was effected in a 
simple and economical manner, piping the air from the 
receiver to and into the wells. On ordinary service the 
pumps secure sufficient supply by direct suction. When 
an increase is demanded by the summer domestic require- 
ments or by fire, it is merely necessary to start the com- 
pressor, throw open a few valves, and the supply from the 
wells is more than doubled. 

“* For general information I include below some figures 
secured from two installations made at Galesburg, IIl. 
The first of these has been in operation over a year, and 
the second about six months. These plants are located 
at different points in the town and centrifugal pumps 
used to take the water from the service reservoirs and force 
it directly into the mains. You will notice that the 
efficiency indicated in these reports is the electric input 
to the motor, as compared to foot-pounds of work done, 
and includes all motor, transmission and compressor 
losses, and -we believe will compare favourably with the 
highest type of mechanical pump under the severe lifts 
obtaining at these installations. The city of Galesburg 
has had considerable difficulty in securing sufficient water 
for the public supply. A number of wells in the neigh- 
bourhood of the old pumping plant have been driven and 
equipped with various devices, but failed to give the 
amount of water needed. The old plant consists of three 
deep and six shallow wells, with a combined yield of about 
250 gallons per minute, and has been very expensive to 
operate and maintain, and it was therefore determined 
to sink a new well. 

“The construction of this well was as follows :—40ft. 
of 24in. heavy steel casing, 106ft. of 20in., 130ft. of 16in., 
and 350ft. of 12in. steel casing. The 12in. is sealed in the 
rock. The hole was then drilled 12in. in diameter to a 
depth of 1085ft. from the surface, then reduced to 10in. 
and drilled down to 1255ft. through the St. Peter’s sand- 


| stone formation. The well was then shot with two 200 lb. 


charges of 100 per cent. gelatin, covering the entire sand 
rock strata, and carefully cleaned out. Wrought iron 
10in. pipe was installed and sealed into the top of the 
12in. pipe, approximately 350ft. from the surface of the 
ground. This extends to within 3ft. of the top of the sand- 
stone strata, hermetically sealing the well from all water 
in the strata above the St. Peter’s sandstone. The analysis 
made from the water secured from the completed well was 
superior to that of all other wells in the territory, on 
account of the sealing off of the upper strata. 

* At the site of this well an air-lift plant was con- 
structed for lifting the water from the well to a small 
surface reservoir. Thence the water is forced into the 


four hours per day, with a stoppage of only a few minutes | mains against 40 lb. pressure, by means of a centrifugal 





pump. The air-lift equipment consists of one angle- 
compound compressor, with l6in. by 9}fin. by 12in. 
cylinders, arranged with short belt drive and unloading 
valve ; one standard 5in. foot piece, outside air line, and 
well-head with umbrella separator; one 42in. by 8ft. 
vertical steel air receiver; and one 100 horse-power 
motor. The following are the conditions of operation and 
the results of the test on the well :—Depth of well, 1252ft.; 
water pipe in well, 235ft. of 5in., 331ft. of 6in.; main air 
pipe in well, 235ft. of 2in., 331ft. ‘of 2hin. 

“* On account of the severe drop, an auxiliary starting 
device was installed at a depth of 481 ft. 8in., to pump off 
the head and keep the starting pressure within the range 
of the compressor. 


Static head, from ground 186ft. 
Drop ee 118ft. 
Elevation above surface .. Tit. 
Total lift ° 31ift. 
Operating submergence 262ft. | 
Percentage of submergence 45.8 
Depth of pump in wei 566ft. 
Operating pressure .. 121 Ib. 
Starting pressure with auxiliary 129 Ib.. 
Gallons per minute pumped . 450 
Actual cubic feet free air used per minute 450 
Revolutions of compressor 179 
Water horse- pee ee is, foot- “pounds of 

work done 35.5 
Operating horse- “power 94 

37.5 


Efficieney, per cent. 


‘“* The efficiency shown is considered excellent, and this 
result was made possible by careful proportioning of the 
sizes of air and water piping, proper location of the foot 
piece or pump in the well, and by the use of improved foot 
pieces, providing a continuous flow of water. In this 
design the air is discharged from the foot piece into the 
water in the well casing in a multitude of fine jets, creating 
a very thorough mixture or emulsion of air and water. 
This action secures the maximum efficiency, as the chance 
of slippage is reduced to the minimum. 

“* The figures on the second plant, known as the Bradley 
Well No. 2, are as follows, and are taken from a test on 
March 8th, 1919:—Depth of well, 1245ft.; diameter, 
360ft. of 15in., 250ft. of 14}in., 635ft. of 134in.; water 
pipe in well, 204ft. of 8in., 213ft. of Tin., 190ft. of 6in.; 
main air line, 600ft. of 3in.; auxiliary line, 500ft. of 14in. 


Conditions of Operetion. 


Static head from ground . 190ft. 
Dro wail we 157ft. 
Elevation above surface .. Tit. 
Total lift a 354ft. 
Operating submergence 253ft. 
Percentage of submergence 41.75 
Depth of pump in well 600ft. 
Operating pressure 115 Ib. 
Shut-in pressure . 110 Ib 
Starting pressure with auxiliary 135 Ib 
Gallons per minute pumped .. 650 
Actual cubic feet free air used ‘ae minute 719 
Displacement 883 
Revolutions of compressor 214 
Water horse-power— that is, ‘foot- “pounds « of 

work done 58.2 
Operating air horse-power ° 148 
Efficiency of air compressor compared to work 

done, percentage - 39.3 
Estimated input efficiency, percentage . = .8 


Estimated motor efficiency, percentage. . 


* Attention is called to the advantage of air-lift pumping 
in the case of wells, the waters from which, in order to 
make them suitable for domestic or other purposes, require 
treatment for the elimination of sulphates or carbonates 
of iron in solution, or other impurities which can be oxidised 
and precipitated by aeration and then removed by filtra- 
tion. In this method of pumping the compressed air is 
forced into and commingled with the water at the bottom, 
or at least deep in the well, by means of a multiplicity of 
fine streams or jets, ensuring the most intimate mixture 
of the air and water, every particle of the water being 
permeated with air as it rises in the eduction pipe. Oxida- 
tion and precipitation of the iron solution thus takes 
place with the greatest possible rapidity, and it is then a 
simple matter to remove it by filtration. Waters ,contain- 
ing carbonate of iron are especially susceptible to treat- 
ment in this manner, the pumping operation at the same 
time serving the purpose of freeing the dissolved iron, 
so that it may be removed by the filter without even 
intermediate sedimentation. 

‘* The treatment of waters containing sulphates of iron 
are more difficult, and the use of ample sedimentation 
tanks or basins ahead of the filter are advisable. In some 
cases aeration must be supplemented by the feeding of a 
very small quantity of lime into the water to accelerate 
sedimentation, but in any event the thorough aeration of 
the water in the pumping operation is a very important 
and vital adjunct to the purification process. 

“* Combined air-lift pumping and purification plants 
can be arranged in many different ways, according to 
local conditions. In some cases the air-lift merely delivers 
the water to a sedimentation tank combined with a filter 
located at the surface, and as close to the well as practical, 
the effluent from the filter flowing by gravity to a surface 
reservoir or sump, whence it is forced by piston or centri- 
fugal pumps into the service system, or to 4 service tank 
or reservoir located at a suitable elevation. In other 
cases, where the well or wells are deep enough to provide 
the necessary submergence, and other conditions are 
right to utilise the air lift—by means of an air-lift booster 
and re-lift jet—to lift and force the water in one operation 
from the wells to the elevated storage reservoir, this 
reservoir or tank also acts as a sedimentation tank, and 
the water can pass from it through a pressure filter into 
the service pipes. A third arrangement is where the 
pressure filter is placed in the line between the well and 
the elevated reservoir, and the water lifted and forced 
by the air lift in one operation from the well through the 
filter and up to the elevated service reservoir. 

‘* T would like to call special attention to the two latter 
arrangements, asit is my observation that the possibilities 
of the air lift, as a means of forcing the lifted water to a 
point beyond the well-top, are not generally realised. 
While this method has its limitations, there are many 
situations where it can be used to advantage, eliminating 
the complication of a separate pump, with its incidental 
surface suction basin for this service, 
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“In the boosters generally used in these installations 
the discharge from the well is brought to a complete stop 
by striking an umbrella separator in the booster throwing 
the water to the bottom of the booster and allowing the 
air to escape from the top. Owing to the complete emul- 
sion of the air and water, a considerable proportion of the 
air is carried over in the discharge from the booster, 
and, while this is of benefit where filtration is to be used 
as above described, it becomes detrimental where this 
class of booster is discharged into long horizontal lines, 
on account of the air pocketing in the high points, and 
also where the discharge is to be carried directly to pumps 
or condensers. In order to overcome the difficulties above 
mentioned, and to ensure perfect separation of the air 
and water, a separator has been designed which consists 
of a simple shell or cylinder with top and bottom. The 
combined air and water is discharged into the top and at 
one side, at a tangent to the periphery, under high velocity 
from the well, causing it to swirl and effecting a perfect 
separation of the air and water, the water leaving the 
separator from an outlet at the bottom, tangent to the 
periphery, and the air passing off at the top. The down- 
ward centrifugal action leaves the air quite dry and frees 
the water entirely from air bubbles. By this centrifugal 
arrangement the water is not brought to a dead stop and 
reversed, with consequent loss of all momentum, as in 
some older types of boosters, but its direction is gradually 
changed so that it is carried on to the outlet of the sepa- 
rator without loss of momentum and with proportionately 
greater efficiency.” 








Aeronautical Notes. 


A Glossary of Aeronautical Terms. 


Various attempts have been made to supply 
dictionaries of aeronautical terms and phrases, partly for 
the benefit of the serious student and partly as guides to 
the interpretation of the extraordinary amount of slang 
which has attached itself to the practice of aviation. Most 
of these attempts have been very incomplete, and, being 
the work of an individual, have not commanded any 
authority. In December, 1909, the Aeronautical Society 
appointed a committee of five members to draw up a 
preliminary list of words pertaining in especial to the 
technics of aeronautics. The committee’s list was duly 
published. In September, 1914, it was revised and added 
to, but in October, 1916, it was decided in the interests of 
precision to undertake the compilation of as complete 
and authoritative a glossary as possible. The Technical 
Terms Committee appointed to carry out the work, during 
the course of its labours, was joined by representatives, or 
otherwise received the support of, the Admiralty, War- 
office, Air Ministry, Aircraft Production Department, 
Royal Aircraft Establishment, Meteorological - office, 
Patent-office, the British and American Advisory Com- 
mittees for Aeronautics, the Engineering Standards Asso- 
ciation, the Royal Aero Club, and the Society of British 
Aircraft Constructors. Its report and the glossary which 
it has prepared have now been published. The latter is 
admittedly but a first draft which will be subject to 
periodical revision. Even so, it is a very complete work, 
and, in view of its parentage, as authoritative as it is possible 
to have it. The terms defined are classified on the Dewey 
decimal system which has been developed by the Institut 
Internationale de Bibliographie. The glossary includes 
@ section prepared under Mr. Bairstow’s care, giving 
standard symbols for use in aeronautical mathematical 
work, and reproduces the recommendations as to the 
names of timber made by the Timber Committee of the 
Conjoint Board of Scientific Societies. It is greatly to 
be hoped that all those connected with the scientific and 
technical sides of aeronautics will make themselves familiar 
with the glossary and its proposed standard terms and 
definitions. Criticism there may be as regards individual 
entries, but as to the desirability of adopting a standard 
aeronautical nomenclature there can be none. 


Indicated Air Speed. 


The speed indicator on an aeroplane does not 
give the true speed of the machine relatively to the air, 
except when the density of the atmosphere is at a certain 
standard value, namely, 1221 grams per cubic metre. 
At some other density the reading of the indicator, the 
‘“‘ indicated air speed,” must be multiplied by a certain 
factor to convert it into the true air speed. The factor in 
question is the square root of the ratio of the standard 
density to the prevailing density. As the height of the 
aeroplane increases, therefore, the indicated air speed 
falls more and more below the true air speed, but as the 
atmospheric density at any given height is not constant 
from day to day, no exact correction can be made without 
knowledge of the density at the actual height at which 
the aeroplane is flying. In practice, however, an average 
value of the correction factor may be used for nearly all 
purposes, except perhaps for the purpose of establishing 
a speed record, for the variation of atmospheric density 
is found to be comparatively small. The density is, of 
course, affected by the temperature and pressure, but 
while these quantities may and do change considerably, 
they usually act in opposition as regards their effect on 
the density. Thus, a change of, say, 10 per cent., in the 
temperature will commonly be accompanied by a change 
of pressure, which, acting oppositely, will cause the density 
to be effected by some amount of the order of only about 
2 per cent. Average values of the correction factor at 
different altitudes are as follows :—Height, 1000ft., correc- 
tion factor, 1.003; 5000ft., 1.069; 10,000ft., 1.159; 
15,000ft., 1.259 ; 20,000ft., 1.370. At intermediate heights 
the correction factors may be obtained very accurately by 
interpolation. 


Other Nieuport Machines. 


In addition to the “‘ Night Hawk ”’ single-seater 
scout which we describe elsewhere in this issue, the British 
Nieuport Company is now engaged upon the design and 
construction of various new types of machine adapted 
more or less for pesce-time uses. One of these new 





machines is a modified ‘“‘ Night Hawk,” arranged as a 
two-seater. It is intended to be used either as a training 
machine—in which case it will be fitted with dual controls 
—or as a business man’s travelling machine. In the latter 
form it will be capable of carrying pilot, passenger and 
about 25 lb. of luggage. It will have the same high speed 
and high rate of climb as its progenitor, and will in general 
be identical with the “‘ Night Hawk,” except as regards the 
additional seat and the consequential modifications. A 
second new type is a small fast single-seater machine, 
designed to be inherently stable and light on the controls. 
It will be fitted with a three-cylinder Cosmos ‘‘ Lucifer ”’ 
engine developing 100 horse-power, and will have a speed 
of 100 miles an hour for three hours. The machine is | 
intended for policing, customs, light mail carrying or 
sporting purposes, From the technical point of view, the 
design is particularly interesting, in that the bracing 
system, in order to save time and the employment of 
skilled labour in the field for erection and inspection, 
will be made non-adjustable by the elimination of the 
usual turnbuckles, the parts being assembled and the 
structure automatically lined up merely by the insertion 
of plain pins. A two-seater machine of the same horse- 
power and designed on the same lines will also be built. 
Its s 





biplane, with a speed of 110 miles an hour, and an endur- 
ance of four hours, and a fourteen-seater, twin-engined 
640 horse-power triplane, to develop 100 miles an hour for 
four hours, are also being designed. Two designs of sea- 
plane are, in addition, under way. One of these, with | 
biplane wings and two 180 horse-power engines, will be | 
capable of carrying the pilot, three, passengers and freight 
to the weight of two additional passengers. The speed 
will be 98 miles an hour and the endurance four hours. 
The second design of seaplane will be of the triplane type. 
It will be arranged to carry a pilot, one passenger or assis- 
tant, and a ton of merchandise. Two 320 horse-power 
engines will be fitted and the speed developed will be 100 
miles an hour, the endurance being three hours. To this 
programme the company has added a design of triplane 
short-distance bombing machine, specially intended for 
quick and cheap production from easily procured material 
by semi-skilled or unskilled labour. 








will be slightly less, namely, 90 miles an hour, | 
but otherwise the leading dimensions will be practically | 


identical. A four-seater twin-engined 400 horse-power | 
| and the quantity required for the purpose noted. 


| two valves E and D are then opened and steam turned on 


unusual for a condenser to be laid off for three weeks or 
a month during the operation. 

The alternative method of cleaning is, of course, to use 
chemical means, and within recent years the objections 
which many engineers had to the introduction of chemicals, 
on account of their fear of corrosion, have been largely 
overcome, and in quite a number of power plants acid or 
caustic is now regularly used for cleaning the condensers, 
In some stations it is still the practice to paint the interior 
surfaces of the iron casing with acid-resisting enamel 
before starting cleaning, but this protection is not really 
needed unless an unnecessarily strong acid is used. 

It is obviously desirable to keep the chemical solution 
in motion while it is attacking the scale in the tubes, and 
various makeshift devices have been designed and used by 
engineers for the purpose. A simple arrangement has, 
however, recently been brought out for the purpose by the 
Mirrlees-Watson Company, of Glasgow, and is shown in 
the accompanying drawing. It takes the form of a steam 
ejector combined with a circulating pipe and can be fitted 
on existing hand-hole doors or to special facings on the 
end covers of the condenser. The ejector is shown at A 
and is supplied with live steam from any convenient 
source. The ejector discharges into the lower part of the 
condenser and is connected on the inlet side with the upper 
part by means of the external pipe shown. 

In operation the condenser is filled up with clean water 
The 


to the ejector. Water is then sucked through the bell- 
mouth G and discharged through the perforated cone F. 
When circulation is thus established a quantity of the 
cleaning liquid sufficient to form the required solution is 
poured into the funnel B, and on opening cock C this liquid 
is drawn in and mixed with the hot water circulating in 
the condenser. The condensation of the steam used in 
the ejector naturally causes a gradual dilution of the 
solution, while the chemical reaction neutralises the acid 
or alkali and this has to be counteracted by the addition 
of more chemical. The ejector must be temporarily shut 
off if the temperature rises too high. 

The nature and quantity of cleaning liquid required 
and the length of time necessary for the solution to be 
circulated in the condenser will depend upon the character 
and amount of the deposit. Caustic soda is the best 
cleanser when the deposit is of a greasy or muddy nature. 
A 1 per cent. solution—l1 Ib. of caustic soda to each 100 lb. 


| or 10 gallons of water—should first be used in the con- 


Condenser Cleaning by Chemicals. 


THE importance of maintaining condensing plant in 
such a condition that the best possible vacuum is secured | 
is so well known as to need no emphasis, but the best | 
means of keeping condensers in this state is a matter 
debated with considerable anxiety by power plant engi- 
neers. Scale will form on the cooling surfaces of con- | 
densers in almost all conditions, and if allowed to accumu- 
late will ultimately so retard the transfer of heat from the 
steam to the cooling water that the vacuum obtained will 
gradually fall away regardless of the efficiency of the air 
pumps. The only class of service, in fact, of which we 
have knowledge in which surface condensers can be satis- 
factorily kept in continuous work without cleaning is on 
the steamers plying on some of the rivers of the Far East. 
The water of those rivers is charged with sand and silt 


THE 


in suspension to such an extent that it actually has a 
scouring action on the condenser tubes, and even after 
long service they are found to be quite bright on the 
inside. 

It might be thought by anyone not having actual expe- 
rience that condensers working in conjunction with cooling 
towers, where the same circulating water is used over and 
over again, with only a small proportion of make-up 
added, would be only slightly troubled with scale; but 
even in these cases scale ultimately forms in the tubes and 
must be removed. In fact, the engineer in charge of con- 
densing plant must make up his mind to make provision 
for scaling the tubes sooner or later, and he naturally 
wishes to get the job done as quickly as possible, once it is | 
started, for it is not often that a power plant has much | 
margin in condensing capacity. 

A large variety of systems for cleaning condenser tubes | 
mechanically has been devised, but at the best it is a dis- | 
agreeable occupation for the men, is very liable to result 
in damaged tubes, and occupies a long time. The most 
expeditious method of this kind we know of is to remove 
the tubes bodily, replace them with a new set and drill 
out the scaly tubes in a long lathe after the condenser has 
been ** boxed up ” and set to work again. By these means 
quite a large condenser can be overhauled thoroughly in 
a few days, but it entails a considerable outlay in tubes and 
the frequent renewal of gaskets and ferrules. Drilling out 
the tubes in situ is always a tedious business, even when a 
compressed air or electric motor is used, and it is not 





| of 40 per cent., which limit must not be exceeded. 
| way @ condenser can be cleaned in from six to eight hours 


denser, and may be increased gradually to a maximum of 
7 per cent. Dilute hydrochloric acid is the most suitable 
cleanser when the deposit is in the form of a hard scale 


| composed of sulphate or carbonate of lime or magnesia. 


A 5 per cent. solution may be tried in the condenser at 
the outset and increased in very bad cases to a maximum 
In this 


unless it has been allowed to get into a very bad condition, 


| and it is only necessary thoroughly to flush it out with a 


slightly alkaline solution if acid has been used or with 
water to wash out the remains of caustic, to be able to set 
the plant to work again. Thus the cleaning can quite 
conveniently be carried out during the slack time of a week- 
end. 

# There is only one other means of cleaning condenser 
tubes, of which we have any knowledge, that has been 
tried on a practical scale. It is the introduction, tempo- 





MIRRLEES-WATSON ARRANGEMENT FOR CLEANING CONDENSERS 


rarily, of sand into the circulating system. Such a scheme 
has been tried out in South Africa, as mentioned in our 
‘“* Notes ”’ column recently, and in view of the experience 
of steamers in the East, just referred to, the idea merits 
consideration. The disadvantage of the sand method is, 
of course, that the pump impeller and circulating valve 
seatings would be eroded, but if the ejector system could 
be adopted to handle gritty water and an abrasive with a 
specific gravity approaching unity could be obtained, it 
appears as if this system of cleaning might appeal to engi- 
neers who are still unwilling to use acid for fear of con- 
tinued corrosion. 








THE general manager of the Londonderry and Lough 


| 
Swilly Railway, Mr. H. Hunt, has received a letter of 


thanks from the Naval Commander, Northern Division of 
Ireland, on his vacating command, for the courtesy 
extended to and the loyal co-operation with the Navy 
during the two years he has been there. Vice-Admiral 
Miller referred to the difficulties the railway company 
had had to contend with, but, in spite of these, “‘ on every 
occasion all possible assistance has been rendered, not 
only in the matter of transport of stores and ordinary 
naval passenger traffic, but in the provision of trains at 
all times, both by day and night, for the conveyance of 
torpedoed crews, who were often in dire need of immediate 
assistance. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Northern Raw Iron—Bolt from the Blue. 


Tue Midland and Staffordshire pig iron position 
has been suddenly disorganised by the decision of the 
Cleveland makers to withdraw their recent declaration -of 
12s. per ton advance, following the increase in coal prices. 
and to bear the whole cost of the fuel advance themselves. 
As your peculiarly well-informed Lancashire correspon- 
dent correctly pointed out in your “‘ Latest News ’’ column 
last week, the effect on the Midland iron markets of this 
remarkable volte face cannot yet be accurately estimated. 
‘It is possible,” as he observes, ‘“‘ that the competition 
of Cleveland iron with Midland iron has been so greatly 
reduced that Midland makers can maintain some of the 
advances which they have declared, although probably 
makers who were talking of a 2(s, rise will have to modify 
their ideas.”” The position could not be better summed up 
than in your correspondent’s words, and the Birmingham 
market waits to see what action the Derbyshire people 
will ultimately take. Even a week ago the £1 increase 
on Derbyshire iron was ahead of the ideas of some sellers, 
there being instances in which no more than 5s. above the 
old price was quoted under pressure. The majority of 
furnace owners were able to impose their own terms, 
however, to a great extent. Some makers are off the 
market altogether, and-others are moving cautiously, 
forward buying being generally impossible. In the present 
uncertainty, most of the business passing is done subject 
to the price ruling at time of delivery. A few South 
Staffordshire houses quote 180s. for forge and 187s. 6d. 
for foundry qualities. Adding the advances noted above, 
current prices come out as follows, but there are many 
exceptions and variations :—Pig iron: South Stafford- 
shire, forge 170s. and upwards, foundry 175s. to 185s.; 
Northamptonshire, No. 4 forge 165s., No. 4 foundry 
168s., No. 3 foundry 169s.; Derbyshire, gray forge 170s. 
to 175s., foundry 180s.—net at makers’ works. Intima- 
tion has been received of a rise of 7s. per ton in the superior 
ore known as ‘‘ pottery mine,” which will add materially 
to the cost of foundry brands of pig iron. A large offer of 
American basic pig has been made here at 15s. per ton 
below the home price, immediate shipment being promised. 
Supplies of basic would be very welcome as relieving the 
prevailing stringency. The main difficulty, however, is 
with regard to handling the large consignment which 
the Transatlantic makers are prepared to forward. 


Pig Iron Trade and Coke Supplies. 


A serious consideration in the pig iron trade 
continues to be the stoppage of supplies of blast-furnace 
coke from South Yorkshire, on which Midland and Staf- 
fordshire blast-furnaces mainly depend. It has been found 
possible to continue operations by using a proportion of 
coke from other districts, but this cannot go on much 
longer, and several furnaces in Northamptonshire and 
Derbyshire have already damped down. Some South 
Staffordshire furnaces will take similar action in a few 
days, unless better supplies are forthcoming, though a 
few fortunate smelters say they will be able to maintain 
the blast for some little time yet. The following advances 
have been declared in furnace coke prices :—Midland and 
Yorkshire production, 8s.; Durham, 9s.; Welsh and 
Lancashire, 10s. For high-grade steel smelting qualities 
an advance of Ils. is named. Cognisance must be taken 
of the detrimental effect which the Yorkshire strike is 
having directly upon the coke and by-product industry. 
This is very similar to what happens at the blast-furnaces 
when there is a prolonged coal strike, and a condition 
indeed which many of the Midland blast-furnaces will be 
faced with if the present dispute should continue over any 
very long period. With the output of coal stopped, fuel 
is not forthcoming to keep the coke ovens going, the heat 
in which is gradually dying down. If the furnaces once 
go out, heavy loss must be suffered by the coke plant 
owners. This is quite apart from the length of time it 
will take to get the ovens into working order again. With 
the withdrawal of heat contraction takes place, with results 
which need not be enumerated. This is a serious aspect 
of the position to which attention has not generally been 
drawn. 


Staffordshire Marked Bars Advance £2 per ton. 


The makers of Staffordshire finished iron, having 
now decided that the rise of 6s. per ton in coal must be 
accepted and allowed for, have agreed to increase the 
minimum prices of all unmarked bars £1 10s. per ton, 
bringing the basis up to £22 10s. and upwards. The makers 
of marked bars are expected to increase quotations by 
£2 per ton, thus changing the late quotation of £23 per 
ton to £25. The Earl of Dudley’s L.W.R.O. brand of 
bars becomes £25 2s, 6d. per ton, and the Stourbridge brand 
of Messrs. Jno. Bradley and Co. £26. Nut and bolt iron 
of Lancashire is up 30s. to £22 f.o.t. Merchant bars are 
advanced similarly to £22 10s. The export price for Lanca- 
shire Crown bars is £22. An advance of 40s. has been 
put on Lancashire hoops for export. The price of Staf- 
fordshire strip iron has been increased 30s. per ton, making 
the new figure £24. Makers do not consider that the 
advances by any means fully restore the balance, in view 
of the numerous additions to cost of production arising 
from the coal increase. But they are making their advances 
cautiously in view of the increasing severity of American 
competition, and the expectation of increased offers from 
the Continent. German enterprise is looked for in open 
markets abroad. Every day brings an increase of American 
offers of material of all descriptions, at prices substantially 
below British quotations. There is news from America 
that recent bar iron sales to this country are estimated 
at 10,000 tons. A rumour is prevalent that in September 
the Government proposes to remove all restrictions to the 
importation of American material. In view of the great 
scarcity of supplies, many consumers strongly support 
this unrestricted importation. Staffordshire jin. rounds 
are selling this week at £25 2s. 6d. per ton. Home sales 





of galvanised sheets have been made at £29 per ton, 
delivered within the 10s. rate. 


Ironworkers’ Wages Advance 27} per Cent. ! 


Sinee the decision to advance manufactured 
iron prices only 30s. to 40s. per ton was arrived at, the 
report of the Midland Iron Trade Wages Board accountants 
relative to selling prices during May and June has been 
received. And it is an astounding document. It makes 
clear that a further advance in ironworkers’ wages of no 
less than 27} per cent., or 2s. 9d. per ton, increase in the 
men’s wages has to be immediately paid. The effect. of 
so remarkable an advance at a single bound upon the cost 
of production is so serious that ironmasters are already 
suggesting an early meeting of the trade to make a further 
addition to selling prices. The heads of the trade, too, are 
in consultation with the Government Departments most 
nearly allied respecting the immediate necessity for some 
ameliorating steps in the interest of the iron trade. The 
current enormous costs of production, with prospective 
further increases, side by side with the severity of foreign 
competition, has engendered the feeling that a crisis in 
trade must be regarded as imminent. Some local iron- 
masters would be glad to close their works, expressing a 
decided preference for a period of idleness to facilitate a 
return to normal conditions. The net average selling price 
of manufactured iron in Staffordshire in the months of 
May and June, which occasions this great advance in 
wages, is declared by the accountants as £22 0s. 10d. 
per ton, against £19 6s. 64d., which was the average for 
March and April, an increase, it will be seen, of £2 14s. 34d. 
per ton. It should be noted that no provision has been 
made in the foregoing new average to meet the increased 
costs of the ironmasters, consequent upon the substitu- 
tion of eight-hour shifts at the ironworks instead of 
twelve-hour shifts. Presumably some amount of relief, 
be it large or small, will be secured by the trade when this 
matter is righted. It is scarcely to be expected, however, 
that the amelioration will be of much account. It is 
interesting to note the details making up the truly mar- 
vellous average just declared. Bars alone realised an 
average of £21 15s. 9d. per ton ; angles and tees, £22 4s. 6d. 
per ton; plates and sheets, £24 Ils. 03d.; and hoops, 
strips, &c., £22 15s. 114d. per ton. 


Midland Iron Trade and Yorkshire Strike. 


Birmingham ironmasters view with satisfaction 
this week the more hopeful aspect of the Yorkshire strike. 
The danger of a prolongation of the stoppage becameevident 
when Mr. Herbert Smith announced that various other 
grievances were to be set before the employers besides 
that arising out of the readjustment of piece-work rates. 
Unfortunately, the probable consequences of further com- 
plicating in this fashion a dispute previously more than 
sufficiently bitter, seems likely to prove most disastrous 
to trade. As far as can be seen, agreement on the main 
point at issue is as far off as ever. It is conceded in Staf- 
fordshire that on the exact merits and demerits of a dispute 
of this order no outsider can speak with confidence. It 
is probable the men’s leaders are exaggerating the con- 
sequences of the reduction of hours. What is certain is 
that the continued stoppage of a great coalfield on such 
an issue as only | or 2 per cent. is unthinkable. Work 
ought to continue. By continuing the men would lose 
nothing, and everyone would gain greatly. Any agreement 
ultimately reached would be retrospective, and this the 
colliers should remember. Unless the Government is 
prepared to sacrifice the principles embodied in the 
Sankey Report and is also prepared to nullify the working 
arrangements at present in operation throughout all the 
coalfields with the single exception of Yorkshire, there 
appears to be no hope of a settlement of this dispute on 
working hours except the withdrawal by Mr. Herbert 
Smith from the position he has taken up. I fear it does not 
appear to be sufficiently recognised that the owners are 
prepared, as soon as the formula has been accepted on 
the percentage question, to refer all the disputed matters 
relating to working hours to arbitration. 


The New Steel Pricas. 


The makers of steel have increased the price of 
sections and bars 10s. per ton, while advances from 10s. 
to 15s. have been made in the price of semi-finished steel. 
Some makers, however, have left prices unaltered. The 
threatened stoppage at the works forming the principal 
source of supply of billets for this district, has for the time 
being been postponed. But much comment has been aroused 
on Birmingham Exchange by the announcement of the 
notice which has been posted at the Cyfarthfa Ironworks 
that at the end of this month they will be closed down. 
It is understood that one of the chief factors in the situa- 
tion is the pressure of American competition in steel, 
Welsh steelmasters finding it impossible, owing to the 
high cost of production, to compete successfully against 
our rivals on the other side of the Atlantic. The disturbed 
state of the labour market is also doubtless a contributory 
cause in the decision to close down. On the other hand, 
it is understood on the Birmingham market that Messrs. 
Guest, Keen and Nettlefolds intimate that the plant used 
during the war for the production of munitions is not such 
as will allow steel to be profitably turned out for com- 
mercial purposes. Current steel prices may be quoted as 
follows :— Soft billets, £14 10s. to £16; carbon, £16; 
hoops, £23 ; angles, £17 15s.; tees, £18 15s.; joists, £17 10s.; 
ship, bridge and tank plates, £18 5s.; boiler plates, £21 10s. 
—net delivered. 


Nationalisation of the Mines. 


Feeling in trade circles continues to run so 
strongly against nationalisation of the mines that the 
Government will hardly attempt to put the Sankey Report 
into active operation. It is urged in this part of the king- 
dom that the colliers who under existing circumstances 
will strike without the least compunction as to the atten- 
dant wreckage which they may make of trade and com- 
merce over a rise of prices or a nominal difference in a 
wages dispute, would find equal “‘ reasons’’ for striking 
under nationalisation, and would not hesitate to act 
purely in their own interests. It is feared that, bad as the 
situation is, it will become worse if the Government con- 
tinues its present indecision. In case of a national strike, 


if the Government were against the coal hewers the 
leaders would probably use their influence against a 
strike policy. But if the Government were on the side of 
the miners a strike would be regarded as having a good 
chance of sucéess, and would probably be persevered in. 
It is certainly to be feared that so long as the Government 
hesitates the men will exercise all possible pressure to 
make it accept the recommendations of the Coal Com- 
mission. There will then be further decline of output, with 
a resultant fresh increase of prices or of State subsidy. 
Much gratification is being expressed in this district this 
week that the powerful Committee of the Federation of 
British Industries appointed last March to consider the 
coal mines and other industrial nationalisation has 
reported in strong opposition. The Committee lays it down 
as a general proposition that centralised management by 
a Government Department is fatal to commercial efficiency 
and enterprise. It would seem almost inevitable, says the 
Committee, that if a nationalised industry was to achieve 
any high degree of efficiency it should be developed under 
a system of autocratic control. The Committee records 
its opinion that in dealing with industries of whatever 
class, any further extension of State monopoly should be 
avoided. ‘‘ There is grave objection to the Government 
being the employer of a large proportion of labour. It is 
impossible for the Government to be impartial in indusirial 
matters.”” State administration, it is emphasised, is 
always found to involve serious delay in the taking of 
decisions, even on matters of detail, and to be deficient in 
the elasticity which is essential to commercial success. 
“ The fact that any deficiencies in working can be met out 
of revenue is often temptation of uneconomical working.’ 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 
Iron, Steel, and Metals. 


THERE is no feeling of stability yet in the iron 
and metal markets here, but rather an increase of anxiety 
as to the future. As for prices, it is quite impossible to 
form any reliable opinion as to what may happen, except 
that any return to moderate prices is now quite out of 
the question. It is a grave question whether the industries 
of the country can be carried on under present conditions, 
but there is still a very strong prejudice against allowing 
cheap commodities from coming in from abroad. Vested 
interests in high-priced goods have been built up during 
the war, and they are, like all vested interests, dangerous 
to the well-being of the community as a whole. 


Metals. 


The copper market has had its set-back, and the 
question is whether this reaction is as much as could have 
been expected in the circumstances. It has already been 
pointed out that copper is relatively cheap, and that in 
comparison with nearly all the other metals, besides 
almost every other article of commerce; but it is to be 
feared that the consumption of copper is adversely affected 
by the dearness of metals generally, and, if so, the fact 
that iron, say, is at an extravagant price, is an argument 
against copper rather than for it. The recent speculation 
in copper was based partly upon the expectation of a 
demand from Germany, which does not now seem to be 
so probable. The commercial world does not seem yet 
to realise how terribly German industries have been 
shaken, and still indulge in the hope—or in many in- 
stances the fear—that Germany can at once take up again 
her old place in the industrial struggle. Germany is no 
longer in the position of a great producer of goods, and 
consequently she can no longer be @ great buyer of raw 
material. Those who look to Germany as a buyer, whether 
of copper or cotton or anything else, must have patience 
with a long recuperative process. The weak point in the 
copper market at the present time is simply that the 
consumptive trades are not busy. One notices that 
manufacturers of copper were prompt to put up their 
already extravegant prices—copper sheets to £148 per 
ton, flat bottoms to £154, and copper tubes to £180, while 
tough ingot copper was never more than £110. It is 
interesting to look back and see what was the relation- 
ship between ingot copper and these manufactured pro- 
ducts before the war. In January, 1914, strong sheet 
copper was £13 per ton dearer than refined ; ingots and 
copper tubes were £28 per ton dearer ; now the differences 
are £38 per ton for sheets and £70 per ton for tubes. Is 
this to be accounted for by wages and coal? The prices 
for tin are getting very high again, but there is still a 
very optimistic feeling in the market, and it is evident 
that an immediate collapse is not looked for. Of course, 
this may come even when it is not expected by the market, 
so that it is just as well to keep an open mind on the subject 
and to be prepared for anything. Tin went well over 
£270 per ton for prompt delivery, but it did not carry 
the forward market with it, so that there was a back- 
wardation of nearly £7 per ton at one time. This is not a 
serious ‘‘ back ”’ in the case of tin, but it serves to show 
that all people are not so very optimistic as to the future. 
Germany has been a buyer, but we do not hear that any- 
thing serious has been done yet in that direction. The 
market for spelter has not been quite so strong as it was, 
but this reaction is not surprising, and may be simply the 
result of some profit-taking by speculative holders. It 
is said that German spelter is appearing in the market, 
and the Metal Bulletin warns consumers that workmen 
may refuse to handle this metal if they know that it is 
German. Such an attitude, unreasonable as it may seem, 
is a natural consequence of the encouragement which 
has been given to stupid prejudices by our Government 
during the war period. Lead has been a fairly firm market 
generally, and the export demand is no doubt stimulated 
by the fact that Australian metal can no longer be bought 
for forward delivery from the Broken Hill smelters. There 
is a theory that the Government stocks have been seriously 
reduced, but it will be well to wait for the official figures. 


Pig Iron. 
The market here for ordinary pig iron is certainly 





not so active as it was, although the supply is still very 
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short. Consumers seem much inclined to wait a little 
until they can see whether the decision of the Cleveland 
ironmasters will have any effect in modifying the prices 
spoken of for Midland iron. They argue, not unnaturally, 
that if Cleveland can afford the extra cos of fuel out of 
its already large margin of profits, the Midland iron- 


masters can do the same. Those who are compelled by 
necessity to place orders for pig iron will do so no matter 
what the price may be, but people in this position are 
never very numerous, and cannot of themselves keep the 
pig iron market in a state of activity. That the actual 
production of foundry iron is being reduced by the con- 
tinuation of the coal trouble is, of course, obvious, but 
the same effect is being felt in the consumption of foundry 
iron now that so many industries in Yorkshire are being 
held up. Whether this is the beginning of a falling off in 
the national demand for iron remains to be seen, but for 
some time sober people have been thinking that the trade 
must sooner or later be contracted by the extravagant 
prices. The Cleveland ironmasters are probably wise in 
their attempt to stem the upward movement, but the 
actual effect of their action is marred by the fact that they 
have little or no iron to sell at any price. There was 
alittle Derbyshire iron offering on the Manchester Exchange 
on Tuesday at £9 per ton delivered equal to Manchester, 
but not much, and most sellers asked £9 5s. to £9 10s., 
the theory being that at least 15s. should be added to the 
old price. Foundry iron was still scarce, but buyers were 
not quite so eager. There was no Lincolnshire foundry 
iron offering, and little prospect of it until basic pig iron 
becomes less profitable. There was some uncertainty 
about Scotch iron, but any lots bought through a merchant 
would probably cost from £10 10s. to £10 15s. per ton 
delivered in Manchester. 


Scrap. 
There is evidently a very large quantity of foundry 

scrap yet to be sold, and this is weighing on the market 
very uncomfortably. Dealers are rather nervous about 
increasing their own stocks, and thus when cast scrap is 
offered to them at about £2 per ton less than it should be 
worth, they hesitate to buy unless they know where to 
send it. It is rather surprising that more cast scrap is not 
used, and also that no business with foreign buyers of 
pig iron can be arranged in it. Steel scrap is almost equally 
plentiful, and is comparatively as cheap at £7 5s. per ton. 
The position in heavy wrought scrap is unchanged, dealers 
holding it for £10 per ton, and consumers refusing to pay 
more than £8 5s. 


BarkoOwW-IN-FurNEss, Thursday. 
Hematites. 


Conditions in the hematite pig iron trade remain 
unchanged on the week. There has been no cessation of 
activity so far as output in North Lancashire, but in the 
Cleator district of Cumberland a furnace has been damped 
down on account of the shortage of raw material. Makers 
all through the district are well off for orders, and on every 
hand good deliveries of metal are wanted. With normal 
conditions an expansion of activity could be looked for, 
but things are very unsettled, and there is no immediate 
prospect of a betterment. Prices are at the recently 
advanced rates of £10 12s. 6d. for parcels of mixed numbers 
of Bessemer iron, and special brands are at £11 12s. 6d. 
per ton, both f.o.t. 


Iron Ore. 


There is a strong demand for iron ore throughout 
the district, and the output is not sufficient to meet require- 
ments, especially in Cumberland. In North Lancashire 
a pretty good output is maintained, but at the Park Mines, 
the Barrow Hematite Steel Company has for the time 
being ceased to work some of the leaner beds of ore, as 
it has been working them at a loss. Just over a hundred 
men ceased work because of the stoppage on Saturday 
last. Native ores are at 50s. per ton net at mines and 
Spanish ores are at 52s. per ton delivered, and are in 
steady demand. 


Steel. 

In the steel trade the holidays are being observed. 
Next week there will be a renewal of activity in the Siemens 
rail and merchant mills, as well as the steel foundries and 
wire and hoop departments, but there is no prospect of a 
restart in the plate mills. Rails are the chief output in the 
Workington district. New business is not brisk at present. 
Heavy rails are quoted at £16 to £16 10s. per ton, with 
light sections at £17 15s. to £20 10s. per ton. Billets are 
quiet at £15 perton. There is nothing being done in ship 
plates, which are at £17 15s., or boiler plates, which are 
quoted at £10 10s. per ton. Shipbuilders and engineers 
are on holiday this week. 


Fuel. 


There is a brisk demand for coal. Steam sorts 
are at 40s. 6d. per ton delivered. Coke is in full request, 
with East Coast qualities at 53s. 8d. per ton delivered, 
with Lancashire qualities at 53s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Nationalisation of the Mines. 


THE Bank Holiday was apparently kept as usual 
in this district, yet it required no remarkable insight to 
discern the effect of all the prevailing industrial unrest 
upon the public mind. There was the knowledge with 
many workers that the nominal two days’ holiday would 
give place to a period of enforced idleness. It is the only 
question being discussed, and even if the miners return to 
the pits this week it must be some days before a large 
number of works can resume. On Monday Mr. Douglas 
Vickers, head of the great River Don Works, went out of 
his way at a public function to refer to the situation from 
the point of view of nationalisation. As a director of 


railways he thought some form of nationalisation, or 


of a very soft nature, but usable in boiler furnaces, and 
at times very fair house coal. 
doing a brisk trade, the latter quality commanding 30s. 
a ton. 


= 


less competition between company and company for certain 
traffic. But when it came to the mines, he was convinced 
that neither nationalisation nor unification would be for 
the nation’s good. Certainly the former would bring 
about an increase in the cost of the commodity. The 6s. 
advance already made added five millions sterling to the 
enormous @eficit on the railways, and meant an addition 
of from 24s. to 30s. per ton to the price of steel. What they 
had to consider, added Mr. Vickers, was how to keep coal 
down to a reasonable price. Coal was the root of their 
manufactures and their exports, and somehow the price 
would have to be kept down, otherwise they would not be 
able to play their part internationally in trade. They 
might live for a time doing reconstructive work at home 
but that would not last long. If Britain was to regain her 
proper financial position and remain solvent coal would 
have to be cheaper. It was not, therefore, urged Mr. 
Vickers, in the interests of the country that coal should be 
nationalised. He did not know really what the feeling of 
the miners was upon the subject, but he thought it was not 
as strong as some people might imagine. The miners were, 
after all, a reasonable body, and when they once under- 
stood the position he thought they would show a more 
reasonable spirit. He would say give them a better 
understanding of how trade was carried on and extend to 
them a share in the interests or management of affairs. 


Are the Miners Reasonable ? 


It was generous of Mr. Vickers to put the case for 
the miners like that, but can it really be said that the 
miners of to-day are distinguishing themselves as a reason- 
able body ? If they are not in agreement with the tactics 
of Mr. Smith, and yet do his behests to the extent of 
holding up the trade of the country, whilst foreign com- 
petitors forge ahead, they are guilty of very unreasonable 
conduct, and if they agree with the President of the York- 
shire Miners’ Association and all that his unsound advice 
has meant, then they cannot be defended. Is it reasonable 
to want so to dislocate the pumping gear at the pits as 
to flood the mines ? And yet, because Mr. T. W. Casey, 
one of the Labour Members of Parliament for Sheffield, 
and Secretary of the Enginemen and Winders’ Society, 
advised his members to keep the pumps going, an engage- 
ment he had accepted, to address a demonstration on the 
outskirts of Sheffield, was cancelled by the miners on strike. 
Was that reasonable ? It is true that Mr. Smith, speaking 
at a meeting at Dorfield the other day, boasted that he 
had in his pocket a letter from one of the largest coal- 
owners in Yorkshire in which the writer stated: “* You 
never had a more righteous quarrel. You are absolutely 
due every penny of what you ask.”” It was without doubt 
a South Yorkshire owner who wrote the letter, but, reading 
between the lines, there is plainly decipherable the feeling 
on the one hand that if the West Yorkshire owners had 
taken the same line as those in South Yorkshire the 
Government might have felt bound to give the 14.3 per 
cent. demanded by the men and agreed to by the South 
Yorkshire owners, and, on the other hand, that the Govern- 
ment must be made by some means to realise that the 
rupture was actually due to its interference in the matter. 
In other words, the owners have a grievance against the 
men for striking and for the damage done to some of the 
pits by flooding, but they feel still more bitter against the 
policy of the Government regarding colliery administra- 
tion, especially as outlined in the Sankey Report. If I 
were asked I should say that the letter referred to with 
such satisfaction by Mr. Smith was intended as a tilt 
against the Government rather than a pat on the back for 
the men. The South Yorkshire coalowner was trying to 
hit the Government from behind the men. 


Miners Trying to Return. 


Beside the closing down of works, the effect of 
the coal strike has been to put up the price of gas locally 
by another ninepence per 1000 cubic feet, bringing the 
figure to 4s., compared with Is. 2d. not very long before 
the war commenced. The electric tramcar services have 
been reduced, deliveries of coal to private consumers have 
ceased, and in many other directions the position is being 
felt severely. As I write, however, word has just come 
in that some of the Yorkshire colliers, sick of idleness— 
and perhaps feeling the loss of good money—are beginning 
to find their way back to the mines. Others would like 
to do so. but are prevented. It shows that the forecast 
last week that the men would stay out over the Bank 
Holiday and then, when they began to be short of money, 
would return to work, was not far from the mark. ‘“ Give 
them a little more time,” said one employer to me, “ and 
they will go back on any terms.”’ But they will never be 
able to overtake the lost output, for under the seven-hour 
shift arrangement they will have all their work cut out to 
keep the fall of output within their own estimate of 10 per 
cent. Although they remained on strike some of the 
miners in the Sheffield district have been working on 
“outcrops”? on various open spaces. In that way they 
have obtained considerable quantities of coal, generally 


In both they have been 


Here and there good seams have been reached. 
and the workings have extended to a depth of 20ft. or 30't., 
the places being timbered with logs obtained by cutting 
down trees in the neighbourhood. Those who might 
legally have put a stop to these proceedings have generously 
refrained from doing so, thereby showing themselves more 
reasonable than the miners. However, as already stated, 
there are signs of the beginning of the end, and it is to be 
hoped the signs are not misleading. Experience has always 
shown that after these interruptions of output the colliers 
have worked with renewed effort. Speaking of collieries, 
it will be of interest to note that Monsieur Albert Francois, 
of Doncaster, has been commissioned to assist in the work 
of repairing the mines of the Lens district, which were so 
badly damaged by the Germans. In sinking the shafts 
there through the chalk water level was reached at 40 or 50 
yards, and to overcome the water difficulty the freezing 
and tubbing process was adopted. The Germans, how- 
ever, flooded the pits by blowing out sections of the tubbing, 
and Monsieur Francois, who introduced the cementation 
process and practised it very successfully in the Yorkshire 
coalfields, is now endeavouring to repair the damage to the 





unification, was required for them in order to avoid sense- 





Sheffield and the War. 


In the book, just published, by Dr. F. H. Hatch, 
dealing with the work during the war of the Department 
of Iron and Steel Production, of which Sir John Hunter 
was director, reference is made to the fact that one of the 
best-known steel makers of Sheffield, Mr. Albert Senior, 
at the request of the Government, went on a mission to 
Sweden at a moment when a serious shortage of the special 
pig iron received from that country was feared. As a 
result of the trip the Government became the purchaser of 
150,000 tons at a rate very little higher than the pre-war 
figure. That was an example of the valuable services 
rendered to the country almost throughout the war by 
leaders in the iron and steel industry of Sheffield without 
the slightest charge upon the nation. They sat upon 
expert Commissions, spent large portions of their time 
in consultation with the Premier and other Ministers on 
questions which only experts could intelligently discuss, 
and went on missions to France, Italy, and Switzerland 
regarding supplies of coal and other things. Sheffield’s 
record in such matters is exceedingly good, and, whilst it 
is quite certain these men did the work with a single eye 
to the nation’s good, and to hasten the moment of victory, 
it has always seemed extraordinary to me that services 
which by comparison were trivial received much greater 
recognition. In fact, in many instances here the work 
has appeared to be unnoticed publicly, though perhaps 
that was precisely what the men concerned most desired. 


The Cutlers’ Mission to Germany. 


Last week I mentioned that the mission which 
went from Sheffield to Germany a short time ago, at the 
invitation of the Overseas Department of the Board of 
Trade, had returned. It was known as the British Official 
Cutlery Mission. Mr. W. C. Veall, who was the chairman— 
a director of one of the leading cutlery firms—says that 
on the way to the Rhine the party passed several long lines 
of trucks containing machinery, part of that which is to 
be returned to Belgium by Germany. It was all rusty, 
looked next to useless, and would certainly require a great 
deal of time to get into order and fit for use, to say nothing 
of the reconstruction of the factories where it is required. 
The members of the mission were greatly impressed by 
the general cleanliness of Solingen, the German cutlery 
centre. The people seemed well fed, there were no slums, 
the works were run by electricity, and the workmen all 
wore overalls. The party visited seventy factories, cover- 
ing all branches of the cutlery trade, noted the German 
manufacturers’ desire to re-open business with Britain, 
observed very large stocks of both rough and finished 
goods, and saw many cases already packed and bearing 
shipping marks for Mexico, the United States of America, 
various South American countries, Spain, &c. One thing 
that particularly interested the mission was the existence 
of finished goods bearing the old German legend 
‘* Warranted Sheffield Steel,’? whilst other goods had no 
mark of origin. There were, too, goods put up on card- 
board mounts with such English inscriptions as ‘* The 
Boy’s Pocket Knife.” German manufacturers appear to 
have taken the fullest possible advantage of machinery, 
employers and employees alike welcoming any steps to 
increased output, and in that direction the Sheffield 
industry might do well to take the lesson to heart. More 
will be probably heard later on of the mission’s experiences. 


General Trade. 


If only manufacturers knew their fuel supplies 
were fairly reliable, instead of the chaotic state of things 
that actually prevails, business is decidedly improving in 
several directions, though, on the whole, even with the 
strike out of the way, the 6s. advance on coal is going to 
be a very serious handicap. Crucible steel is being asked 
for rather more now, and most kinds of tools are in heavy 
demand. There is an insistent call for wire rod. All 
descriptions of land tools and implements, as well as sheep 
shears, are in strong request. Light iron castings for 
builders’ work are becoming a very good line, and makers 
of machetes, used chiefly for the cutting of sugar cane, are 
finding this department of the cheaper steel trade lending 
itself to considerable expansion. The manufacture of 
motor tire studs is a trade development here, and it is, 
I believe, being carried on under conditions most favour- 
able for repetition methods on a large scale. Vickers’ 
new file-making factory is now in operation at Malin 
Bridge, one of the Sheffield suburbs, where the company 
acquired a steel works in the early days of the war. It is 
not long since I had my attention directed to a pair of 
head lamps on a Sheftield motor car, and was told that 
they had been converted from a couple of Prussian helmets. 
It was, of course, nothing more than a passing novelty ; 
but now I understand a firm here is disposing of a surplus 
lot of steel helmets which have been transformed into 
dinner gongs. It is difficult to say much of the heavier 
departments, as, owing to the state of unsettlement home 
business has been severely checked. When, however, 
domestic troubles pass, if the price of fuel permits of it, 
there should be a distinct jump forward in the iron and 
steel. trade. A new steel strip-making company has been 
registered here. 


Iron, Steei, and Coal. 


The iron and steel markets remain much as pre- 


viously reported, which means that for the time being 
there are no markets at all worth speaking of. 
up to 20s. on pig iron would about state the case, with steel 
billets up to the extent of from 30s. to 35s. and finished 
iron almost as much. 
now, and the 13s. 6d. advance in steel melting coke brings 
that market up to about 75s. 
risen by 20 to 25 per cent. 


Advances 


Blast-furnace coke is about 5ls. 


Rolling mill rates have 
Coal prices are unchanged. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
American Competition. 


CONSIDERABLE apprehension prevails in the 





mines in the Lens area, 





Northern iron and steel trades regarding export prospects, 
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in view of the powerful competition of the United States 
of America. While prices are tending downwards in 
America, they are rising in this country, and the process, 
obviously, cannot continue without serious consequences 
to the British export trade. With a tremendous increase 
in our capacity, as compared with pre-war days, it is 
clear that the iron and steel trades must enlarge their 
markets abroad, and they cannot hope to do this unless 
they can compete on something like level terms with 
America. Not only the foreign, but also the home trade 
is threatened with invasion by America. This is reflected 
in a letter which an important North-East Coast firm has 
received from another business concern established in 
England, and which reads as follows :—‘‘ Some friends of 
ours in the States, who control large interests in iron and 
transport, have a big volume of shipping at their dis- 
posal, have cabled us to submit them firm offers for hema- 
tite and foundry pig iron, specifying analysis desired ; 
they are prepared to quote c.i.f. prices for delivery over 
the remainder of the year. If you are at all interested in 
the matter and can see your way to make us a firm bid 
per ton for a specified quantity c.i.f., your nearest port, 
indicating delivery needed, and giving an analysis to meet 
requirements, we shall be prepared to cable such price and 
particulars out for immediate acceptance. The matter 
calls for the favour of your attention, our friends at the 
other end being anxious to close with us as early as 
possible.” The true position in regard to American 
competition, however, is to some extent disguised by the 
tonnage situation, and it yet remains to be seen what it 
will be when freights come down to a reasonable level. 
But there can be no question that the iron and steel trades 
will have a stiff fight in the near future in order to main- 
tain their supremacy in the foreign markets. 


Iron and Steel Exports. 


At a time when the nation should be making 
every effort to restore our overseas trade, it is intensely 
discouraging to find that the exports of pig iron, manu- 
factured iron and steel trom the Cleveland district are 
steadily dwindling. The official returns for the month 
of July reveal a marked falling off, the aggregate being 
35,571 tons, as compared with 41,327 tons in June and 
58,102 tons in May. The shipments of pig iron during 
July amounted to 15,475 tons, of which 1935 tons went 
coastwise and 13,475 tons abroad, as compared with 
16,310 tons in May, a decrease of 935 tons. The largest 
foreign customer was Belgium with 4175 tons, France 
coming next with 3001 tons. Italy took 2925 tons and 
Japan 2054 tons. The exports of manufactured iron and 
steel amounted to 21,161 tons, as against 25,017 tons in 
June and 35,780 tons in May. Of the total of 21,161 tons, 
3792 tons—iron 105 tons, steel 3687 tons—went coast- 
wise, and 17,369 tons—iron 923 tons, steel 16,446 tons—- 
went abroad. India was the biggest customer, with 7181 
tons. New Zealand took 1983 tons, Holland 1628 tons 
and Natal 1516 tons. 


Cleveland Iron Trade. 


A quiet tone still characterises the Cleveland 
pigiron market. The decision of the makers not to advance 
prices had the effect of releasing a considerable amount of 
inquiry which had been held up, but the action of several 
firms in adhering to the protective clause in the con- 
tracts to cover any advance during currency has operated 
to continue the prevailing uncertainty. While home 
consumers urgently in need of iron are willing to risk the 
prospect of an advance in price, the protective clause 
makes foreign business next to impossible. On the whole 
the home trade, while fairly steady, is quiet. With the 
Scottish holidays over, the demand from Scotland shows 
some improvement, but elsewhere the uncertainties of the 
general industrial situation induce a cautious attitude. 
The export inquiry just now is very moderate. On the 
other hand, there is an acute shortage of foundry iron, 
and owing to the further shrinking of the output caused 
by the recent stoppage at the furnaces, makers cannot 
cover the commitments of August which they had already 
entered into. The inadequacy of the output is still the 
erux of the situation as regards Cleveland iron, and is 
responsible to some extent for the falling off in the export 
trade. Until production is increased the trade cannot 
resume or develop its normal peace-time operations. 
Unfortunately, however, inadequate supplies of ironstone 
and difficulties in connection with labour, together with 
the general uncertainty as regards costs, effectively bar 
the way to an early addition to the output. Home prices 
stand at 164s. for No. 1, 160s. for No. 3 Cleveland G.M.B. 
and No. 4 foundry, and 157s. to 158s. for No. 4 forge. 
The export price in each case is 5s. per ton more. 


Hematite Pig Iron. 


Quieter conditions also prevail in the East Coast 
hematite pig iron trade. The suspension of deliveries to 
Sheffield consumers in consequence of the coal strike 
has left makers with a large surplus for disposal. The 
demand from abroad, however, is poor, and consequently 
makers are having to put large quantities into stock. 
East Coast mixed numbers are 200s. for home consump- 
tion and 205s. for export f.o.b., with a premium of 2s. 6d. 
per ton for the No. 1 quality. 


Iron-making Materials. 


The foreign ore position is quiet and unchanged. 
Consumers are comfortably placed, and are keeping out 
of the market. On a 26s. freight, best Bilbao Rubio ore 
of 50 per cent. quality is selling at 54s. 6d. per ton, ex ship, 
Tees. Adequate deliveries of coke are now coming forward, 
good medium furnace kinds now realising round about 
50s. 6d., delivered at the works. . 


Manufactured Iron and Steel. 


Little change of any moment falls to be recorded 
in the manufactured iron and steel trade from the indus- 
trial point of view. Steel prices have now been advanced 
all round by 10s. per ton in the home trade, but export 
prices are, as before, left free for individual negotiation. 
The works are at present very busy on home contracts, 
but. they are unable to see far ahead, and with the present 
urgent work out of the way,/the prospect for new business 


% 





is not encouraging, and will not be improved by the latest 
enhancement of prices. The export outlook occasions 
grave concern in view of the keen American competition. 
The following are now the prices of the principal descrip- 
tions :—Steel angles, £17 15s.; steel joists, £17 10s.; 
steel ship bridge and tank plates, £18 5s.; steel rounds and 
squares, under 3in. down to }in., £20 5s.; steel flats, Sin. 
down to I}in., £20 5s.; steel sheets, */,gin. £20 5s., tin. 
£21 15s., 3/,,in. £22 15s.; 14-20 gauge £23 5s.; heavy 
steel rails, 60 lb. and upwards, £16 10s. net on trucks; 
steel hoops, £23 15s.; steel strip, £22 5s.; galvanised sheets, 
24 gauge, £28 10s.; black sheets, 24 gauge, £23 to £23 10s.; 
common iron bars, £22; marked bars, £24 10s.; gas 
strip iron, £22 5s. 


The Coal Trade. 


The coal market situation is rather worse than 
better. The miners’ strike in Yorkshire is seriously 
aggravating the famine and rendering the outlook for 
exporting firms very black indeed. The trade is hedged 
about with all sorts of restrictions and prohibitions, so 
that the transaction of ordinary business is rapidly becom- 
ing impossible. Orders and inquiries are still coming in 
freely from the Continent and elsewhere, but all to no 
purpose. Nothing can be done without supplies, and thus 
American fuel is more and more being invited across the 
Atlantic into Northumberland’s and Durham’s long 
existent playground. Collieries will not quote for any 
business forward, and now that export freights are un- 
fettered from control, the disposition to adhere to that 
policy is strengthened. The official and home works 
requirements are tremendous, and under a good supply 
of both tonnage and railway wagons the output at the 
pits is readily absorbed. All the miners in Northumber- 
land and Durham are working up to expectations, and 
the output is considered to be on a satisfactory scale. 
The “usiness passing in the market is practically confined 
to the supply of bunker coals, for which there is a heavy 
demand for British craft at 55s. to 60s., and for neutral 
tonnage leaving in ballast at 70s. Licences for the latter 
are freely granted. The coke market is steady, and 
stocks are large, but the bulk is sold. The accumulations 
are caused by the buyers’ inability to make shipping 
arrangements. Gas coke is firm at 78s. 9d., and ordinary 
foundry at 75s. Forward open market quotations are as 
follows :—Northumberlands: Best Blyth steams, 90s.; 
second Blyth steams, 80s.; best smalls, 70s.; bunkers, 
60s.; households, 90s.; Tyne prime steams, 90s.; Tyne 
second steams, 85s. ; special Tyne smalls, 70s.; ordinary 
smalls, 60s. To the Allies: Best steams, 70s.; seconds. 
65s.; smalls, 45s. to 50s.; bunkers, 60s. to 65s. 
Durhams: Best gas, 72s. 6d.; second gas, 67s. 6d,; 
special Wear gas, 75s.; smithy and coking, 7(s.; best 
beehive coke, 80s.; patent oven, 75s. to 80s.; gas coke, 
76s. to 80s. To the Allies: Best gas, 65s.; Wear 
specials, 57s.; seconds, 52s.; and coking coal, 55s. 








SCOTLAND. 


(From our ewn Correspondent.) 


The Question of Price. 


WirH respect to prices, the industrial situation is 
becoming serious. Finished material is in a particularly 
precarious position. Before the latest advance it was 
almost impossible to export to many of the pre-war over- 
seas markets, as American and also Canadian products 
were frequently £3 to £5 per ton cheaper. As a matter of 
fact it was only when special specification was required or 
when American steamers were not available that British 
manufacturers got a chance at all. With this further 
increase in prices it is difficult to see how the situation is 
to improve. It is bad enough to begin to lose hold of 
foreign markets, but when the home markets begin to feel 
the strain of outside competition matters are decidedly 
worse. Many consumers who would preferably buy from 
home producers have been forced to look overseas for sup- 
plies, and already fair supplies of certain commodities have 
been received in this country. There appears little doubt 
that a lowering of freights would soon induce a flooding 
of home markets with all manner of goods at rates far 
below local levels. Ever since the rise in the price of fuel 
was mentioned buyers have been holding back, and now 
that the rumour is an accomplished fact and that other 
products are advancing in price accordingly, business has 
been narrowed down to the lowest possible limits or 
necessities contracted for outside home markets. During 
the war the take-it-or-leave-it policy may have answered 
well enough, but it seems impossible to expect success from 
a like method now that open competition is becoming once 
more the order of the day. The evidently insatiable 
demand of labour for increased wages is no doubt a 
difficult problem to solve, but sooner or later it will have 
to be efficiently disposed, and it is to be hoped that an 
equable agreement can be arrived at before the trade of 
the country descends into a state of utter chaos. That 
this state is being rapidly approached seems clear, as the 
longer things go on as they are the more mystified both 
buyers and sellers are becoming and the possibility of 
gauging markets seems faint. Only a lowering of prices 
to a more workable level and a guarantee of a reasonable 
attitude, both towards and from labour, can ensure that 
stability and solid basis of dealing necessary to ensure 
confidence in the various markets. 


Pig Iron. 


Makers of Scotch pig iron are easily disposing 
of the output to local users. Hematite is now quoted 
£10 10s. per ton, which is hardly so high as was expected 
considering the rise in fuel. It is said that easier charges 
for ore freights have helped to minimise the increase 
imposed. All brands are scarce and makers have no diffi- 
culty in clearing stocks. Practically nothing is being 
exported. 


Finished Iron and Steel. 


The majority of the works are now fully occupied, 
the holidays being at an end. Home orders still keep the 
shops and factories going, but new business for home con- 





sumption is limited to the barest necessities, while export 
business is conspicuous by its absence. It is rather early 
yet to ascertain how consumers will adjust themselves 
to the increased prices, but a restriction in trade seems 
inevitable. Ship plates are fairly active and steel sheets 
of the heavier gauges are doing a moderate turnover. 
Malleable iron is a trifle slow, but orders on hand ensure 
employment for some time yet. All round, however, 
quiet conditions rule. 


Coal. 

The miners are once again at work, but the output 
is rather disappointing. The industrial demand is pretty 
good, with the probable exception of various steel and 
ironworks, where caution is being observed. Shipping 
is somewhat restricted. Ayrshire fuel is being sent to the 
Irish markets, but Lanarkshire coal is under strict super- 
vision. Exports from the East of Scotland are also lower 
and are likely to remain so while the trouble in England 
lasts. The aggregate shipments from Scottish ports 
during the past week amounted to 74,631 tons, compared 
with 53,613 in the preceding week and 151,797 tons in the 
same week last year. Ell coal, f.o.b. at Glasgow, 33s. 6d. 
to 35s.; splint, 35s. to 37s.; steam, 33s. 6d. to 34s. 6d.; 
treble nuts, 30s.; doubles, 29s.; singles, 28s.; first-class 
screened navigations, 36s. to 38s.; first-class steams, 
35s.; third-class steams, 3ls.; best steams, at Leith, 
33s. 6d.; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


+ 


Limitation Freight Rates Removed. 


AN important step towards the re-establishment 
of pre-war conditions in the shipping trade was announced 
towards the end of last week, viz., the rescission of the orders 
limiting the time charter rates and rates of freight charge - 
able for the carriage of coal and other commodities from 
the United Kingdom to ports abroad. An exception, 
however, was made in the case of the United Kingdom 
coasting trade, in which limitation rates of freight are to 
continue in force. The rescission of the Freight Orders 
came into operation on the last day of July, so that those 
engaged in the shipowning and coal trades had very little 
notice of the chenged conditions. Unfortunately, the 
removal of limited freight rates is not accompanied by 
decontrol in other desirable respects. The system under 
which the voyages of vessels of 500 tons gross and upwards 
to ports outside the United Kingdom require to be licensed 
is extended to vessels of 250 tons gross and upwards, the 
object of this being to ensure an adequate supply of 
tonnage being retained in the home cossting trade. 


The Effects. 


The abolition of limitation rates had little or 
no immediate effect on the market prior to the August 
holidays, the reason being that coals were very scarce, 
and it was impossible to arrange loading stems. As a 
matter of fact, the changed conditions came at a time to 
suit merchants, and the probability is that there will be 
no sharp advance in freight values this month on account 
of the shortage in the coal supply, but it is likely that rates 
will rise later. Whether they will ever advance to the 
giddy heights of the early days of the war or to the figures 
in operation even in 1917, when Genoa stood at 101s. 3d., 
compared with 47s. 6d. recently ruling, remains to be seen. 
While it is a relief to return to pre-war conditions by 
regaining a free chartering market, the outlook is regarded 
with some anxiety by merchants, as an advance in freight 
rates puts this country at a greater disadvantage than 
before in holding or regaining the foreign coal trade in 
competition with the Americans. It is understood that 
before very long the Central Executive Committee for 
the supply of coal to France and Italy will be dissolved, 
but local committees and secretaries are to be retained. 


Teimmers’ Pooling Scheme. 


The Cardiff Trimming Board, representing coal 
exporters, shipowners, and trimmers, has approved the 
agreement establishing the trimmers’ pooling scheme, 
and the arrangements have been confirmed by the trimmers 
in mass mevting. The men are strongly of opinion that 
this scheme will result in far more contentment, and will, 
furthermore, conduce to the quicker dispatch of tonnage, 
@ point of very great national importance, as the delays 
to steamers in this district for some time past have been 
numerous and costly. Under the agreement a Board of 
Control is set up consisting of six employers and six repre- 
sentatives of the men, together with an independent 
chairman with a casting vote. A clearing-house for the 
collection of accounts is to be established, and the cost 
of it is to be defrayed by a charge of one-halfpenny per 
ton in addition to the tariff on the tonnage shipped. 


Clerical Staffs’ Agreement. 


The result of a joint meeting between representa- 
tives of the South Wales coalowners and the National 
Union of Clerks is the establishment of a joint board and 
a general agreement applicable to both colliery and com- 
mercial staffs. The agreement provides for a joint wages 
board for dealing with remuneration end conditions of 
employment. All disputes in the first instance will be 
dealt with at the colliery or the commercial office, and 
only in the event of failure to agree will the matter be 
referred to the board. Notices are not to be given 
collectively during the continuance of the agreement, 
and in the event of the board failing to settle a dispute 
at an individual colliery or commercial office only the 
parties directly affected may give notice to terminate 
contracts. The agreement is terminable by either side 
giving three calendar months’ notice, and all notices on 
the part of the owners and clerical staffs are to be of 
twenty-eight days’ duration. 


Coal Output. 


Although there are no official figures concerning 
production under the reduced working hours in the coal- 
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field, inquiries in the various areas show extremely varying 
results, which afford little or no guide on which to base 
future prospects regarding coal supplies. In the mid- 
Rhondda the belief is that production will not suffer 
materially by the reduction from eight to seven hours once 
the men settle down. At the present time the holiday 
feeling is much in evidence. In the Eastern Valleys it was 
estimated that the loss of output for the first week under 
‘shortened hours was 12 to 15 per cent., while the falling 
off was placed at 20 per cent. at some Western collieries, 
but in mid-Glamorgan the reduction was estimated at 
10 per cent., which is the figure mentioned before the Coal 
Commission Inquiry. The Merthyr district, however, 
sprung a surprise, the result being an increase in the 
output. This result is possibly explained by the fact that, 
having been idle for several days previously owing to 
tram shortage. the workmen “ put their backs into it ”’ 
in order to obtain funds for the Bank Holiday week. 
Every effort, however, is being made to see that the miners 
shall have no grievance on the score of shortage of wagons. 
The District Coal and Coke Supplies Committee has been 
advised by the Coal Controller that instructions have been 
issued by the Railway Executive Committee to all railway 
companies to the effect that until further notice every 
colliery must be kept going with wagons, and that if 
privately owned or colliery-owned wagons are not avail- 
able, railway companies must put in a sufficient number of 
railway-owned wagons. There is also to be no delay in 
the working out of the coal traffic and dispatching it to 
destinations. 


Steel Works. 


The moulders of the Cardiff-Dowlais steel works 
have returned to work, so that all the skilled tradesmen 
are now engaged on the sliding scale as revised at the last 
quarterly meeting, but work is at a standstill at other 
centres, and there is no improvement in the prospects 
so far as the Ebbw Vale works are concerned. The inter- 
vention of the Ministry of Labour and all efforts to bring 
about more satisfactory conditions have proved abortive. 
Unfortunately, at the Cyfarthfa Steel Works, Merthyr, 
the workmen have received notices, which will expire in 








about a fortnight’s time. With the exception possibly 
of the department responsible for colliery repairs, it is | 
expected that the works will close down. The uncertain | 
state of the labour market and the increased costs of | 
production are reported to be the chief factors in bringing 
about the stoppage. For some time only one furnace has | 
been going. These works were idle from 1908 until 1916, 
when they were re-opened to assist production for war 


purposes. 


Unofficial Tin-plate Ballot. 


The result of the unofficial ballot of South Wales 
tin-plate workers concerning the recent wage agreement 
and the demand for a 50 per cent. increase in wage rates 
has at last been announced, and shows that the voting 
for immediate action was 2898 and against 2636, thus 
showing a majority for of 262. There are about 21,000 
hands employed in the tin-plate industry, so that about 
15,000 took no part in the ballot, thus showing that by far 
the majority of the workmen are loyal to the agreement 
and to their official leaders. 


Current Business. 


There has been practically no market since the 
middle of last week, owing to the holidays. The Coal | 
Controller urged that, in view of the shortage of supplies, 
the holiday in the coalfield should be confined to one day, 
but the Executive of the South Wales Miners’ Federation 
could not see its way to effect an alteration in the decision 
come to that there should be three days’ holiday. The | 
coal trimmers for the first time decided to have two full | 
days’ holiday, as against Bank Holiday Monday only, so 
that there were no coal-tipping operations until Wednes- 





day. The coal market closed last week very firm, as most 
colliery salesmen were fully booked up, and, furthermore, | 
were considerably in arrear in the matter of deliveries. 
It was only in the case of small lots for immediate shipment | 
either to complete cargoes or for use as bunkers that | 
salesmen would consider business. They were not dis- | 
posed to look at orders for loading after the holidays until 
they could see what their position wes in respect of supplies, 
and it will be quite next week before business really 
resumes its course. Nominally superior steam coals are 
about 70s. to 75s., with lower grades 65s. to 70s. Small 
coals in the case of best bunkers range as high as 60s., 
and the result is likely to be that bunkerers will prefer 
to buy large coals as providing better value for their 
money. Patent fuel manufacturers are all well stemmed, 
and 70s. is quoted for supplies, while coke prices are about 
85s. to 90s. The pitwood market rules quiet. 


Newport. 


Business has been practically at a standstill 
owing to the holidays, but collieries are all well sold, and 
are unlikely to have sufficient supplies to meet their present 
obligations. 


Swansea. 


Operations on the coai market have generally 
ruled very difficult, owing to the extreme tightness of 
stems, the result being that salesmen have had no coals 
to offer. All grades of anthracite large rule very firm, 
and among machine-made descriptions peas, beans, cobbles 
and nuts are quite strong. 








Latest News from the Provinces. 


SHEFFIELD 


Peace in Sight. 
A CONFERENCE held here on Wednesday between 


| three loose joints. 





representatives of the South Yorkshire owners and miners 
is believed to have given the lead to what may prove to be 


an opportunity for a settlement of the strike. The ques- 
tions of the rate. of pay for pieceworkers and hours of work 
were discussed in a very friendly spirit—quite different 
from that which might have been expected, there being 
none of the strained feeling which has existed during the 
last fortnight. At the close of the conference a joint 
letter was sent to the Coal Controller asking him to meet 
the two sides and discuss the position. Both owners and 
miners appeared to realise the importance of proceeding 
without delay and they suggested to the Coal Controller 
that the conference might be held to-day—Friday. They 
now await the Coal Controller's reply. There is a feeling 
that if the men’s officials do not fix up an agreement 
quickly the miners will settle the matter by returning to 
work on their own account. They are sick of idleness 
now the holiday is over. The West Yorkshire owners 
and men conferred together in Leeds simultaneously with 
the meeting at Sheffield, but after two and a-half hours 
the proceedings ended with nothing decided. Through- 
out the trouble the West Yorkshire people do not seem to 
have been so conciliatory as those on the Sheffield side, 
but it is believed that if the Coal Controller agrees with 
proposals made by South Yorkshire the Leeds district will 
be induced to line up with the rest of the county. In this 
district it is felt the strike is nearing the end. Many 
works have been unable to reopen after the holidays, and 
in almost all important departments have been closed 
down. Works using electrical power generated by the 
Corporation are fairly well circumstanced, though the 
Corporation’s supply is now imperilled. 


WALES AND ADJOINING COUNTIES. 


Colliery Examiners. 


It has been decided by a meeting of the South 
Wales Colliery Examiners’ Association to take a ballot 
of the members throughout the coalfield on the question 
of whether or not notices -hould be tendered on September 
lst to terminate contracts with a view to securing a settle- 
ment of the shotsmen’s wages question. The members 
state that nothing has been done since the examiners’ 
wages question was settled on December 6th last, when the 
employers gave an undertaking to deal with the shotsmen’s 
wages immediately, any increase granted to be retro- 


| spective to September 2nd. 


Unions Amalgamate. 


The joint sub-committee of the South Wales 
and Monmouthshire Colliery Officials Union and the South 
Wales and Monmouthshire Colliery Weighers’ Association 
has completed arrangements for the amalgamation of 
these two unions under the title of the South Wales and 
Monmouthshire Colliery Officials’ Union. The members 
of these unions have decided by an overwhelming majority 
in favour of tendering notices to secure recognition of the 
union. 








Air Diffusion in Activated-Sludge 
Sewage Treatment.* 


Many varieties of diffusers to introduce air into sewage 
have been experimented with. Statements made con- 
cerning the use of diffusers were so decidedly at variance 
that it seemed advisable to carry out experiments with 
different varieties of diffusers under identical conditions. 

Reinforced concrete tanks situated in the basement of 
the University of Illinois power-house were remodelled 
for the experiments. Diffusers of perforated pipe, bass- 
wood blocks, and filtros plates were used. The tanks will 
be designated as A, B, C, and D. 

Each tank is 3ft. 2in. square, inside measurement, and 
about 8ft. 6in. deep to the air diffuser. Each is equipped 
with an adjustable outlet made of 2in. pipe connected with 
Each outlet was equipped with measur- 
ing chains, so that at the end of the aeration periods the 
sludge could be allowed to settle and the outlet lowered to 
any desired depth for drawing out the effluent. A pet- 


| cock is provided on each tank to relieve the air pressure 


while the tank is being drained and prevent air bubbles 
from rising and stirring up the sludge. Air was obtained 
from the University of Illinois supply and was measured 
by gas meters. The pressure was reduced by reducing, 
gate, and needle valves. 

Tank A was equipped with a perforated pipe diffuser. 
The bottom of the tank is sloped from the centre and sides 
at an angle of about 45 deg., thus forming two V-shaped 
channels of equal size, lft. in depth, entirely across the 
tank. A perforated iron pipe with one end capped and 
the other end connected to the compressed air supply was 
laid in the bottom of each channel. The perforations 
were one-twenty-fifth of an inch in diameter spaced 2in. 
apart and staggered at an angle of 45 deg. from the top of 
the pipe. 

The basswood blocks used for diffuser in Tank B were 
furnished by the Milwaukee, Wisconsin Sewerage Com- 
mission, and many valuable suggestions regarding their 
installation were given by T. Chalkley Hatton, chief engi- 
neer, and Carl H. Nordell, engineer of designs. The blocks 
were 6in. long, 2}in. wide, and in. thick. They were held 
in a concrete container in a depression 2ft. 3in. long, 
lft. 3°%/,,in. wide, Zin. deep at the edge, and Ijin. deep 
at the centre. The surface of the depression was cast on 
a@ concave curve so that the tendency of the blocks on 
swelling would be to wedge themselves more firmly into 
position. There are 13 ridges }in. wide and jin. high, 
running crosswise of the container. The wooden blocks 
rest upon the ridges, leaving a jin. air space below. These 
are connected by a central air channel lin. wide and }in. 
deep. Air enters through a pipe cast in the centre of the 
container. Strips of galvanised iron were placed on edge 
between each two rows of blocks for reinforcement. Leaky 
joints were caulked with oakum. 

Tanks C and D each contained three filtros plates, 





* Abstract of a thesis prepared by F. L. M.chle under super- 
vision of Edward Bartow, and printed in Bulletin No. 15, pub- 
lished by the Water Survey Division of the State of Illinois, 
in June, 1917. 





covering one-third of the floor area of the tank and forming 
the bottom of a central trough with sides sloping at an 
angle of 45 deg. Below the plates in each tank was an air 
space 4in. deep. The plates were 12in. square and l}in. 
thick. The plates in Tank C were marked “ fine,’”’ because 
on the manufacturing basis of dry rating they passed 5.8 
cubic feet of air per minute per square foot under a water 
pressure of 2in. Tank D was equipped with plates marked 
** coarse,"’ which on the same basis passed 12 cubic feet 
of air per minute per square foot. When saturated with 
water and passing 2 cubic feet of air per minute the plates 
marked ‘fine’? showed a resistance on a water gauge of 
from 11.4in. to 11.8in. and the plates marked “ coarse *’ 
a resistance of from 8.8in. to 9.6in. The General Filtra- 
tion Company, of Rochester, N.Y., supplied these plates, 

Sewage was pumped from the Champaign outlet sewer 
just outside of the city limits. It is fresh, fairly strong 
domestic sewage containing no trade wastes. Chloroform 
was used as a sample preservative, and samples were placed 
in a refrigerator until analysed. The addition of chloro- 
form to stable effluents was unnecessary. The methods 
of analysis were those given in the 1917 edition of the 
American Public Health Association’s ‘‘ Standard Methods 
for the Examination of Water and Sewage.”’ 

Three series of tests were made. There was no sludge 
present in any tank at the beginning of any series of tests. 
In the first series of tests extending over a period of fifteen 
days filtros plates and perforated pipes were used. About 
19,000 gallons of sewage was treated in each tank with an 
average of 2.5 cubic feet of free air per gallon of sewage. 
In the second series of tests extending over a period of 
twenty days, all four tanks were in operation. About 
17,000 gallons of sewage was treated in each tank, with 
an average of 1.8 cubic feet of air per gallon of sewage. 
Measured in terms of removal of turbidity, removal of 
oxygen-consuming capacity and the production of nitrate 
nitrogen, the purification was best in the tanks containing 
filtros plates, and in series 2 the tank with wooden blocks 
gave better results than the tank with perforated pipes. 
Measured in terms of removal of ammonia nitrogen, the 
purification was best in the tank with the perforated pipes. 
The third series of tests, which lasted thirty-five days, 
was the most satisfactory. About 30,000 gallons of 
sewage was treated in each tank, with an average of 3.2 
cubie feet of free air per gallon of sewage. No accurate 
comparison of the sludge accumulation at the end of the 
series could be made, for, owing to the length of the run, 
the excess of accumulated sludge was wasted at times. 
Measured in terms of removal of ammonia nitrogen and 
in production of nitrate nitrogen, the tanks with filtros 
plates were decidedly superior. Ammonia nitrogen was 
entirely removed in the tanks with filtros plates after 
seventeen days. Owing to rain, nitrate nitrogen was 
present in the raw sewage during the early part of the 
series, and continued to increase in the tanks containing 
filtros plates, reaching about 25 parts per million. Prac- 
tically all of the nitrate nitrogen disappeared from the other 
tanks. The poor results from the tank with wooden blocks 
were probably caused by the development of a hole which 
prevented the formation of finely divided bubbles. 

The stability to methylene blue was tested on and after 
the eleventh day. All effluents from the tanks containing 
filtros plates were stable for ten days at 20 deg. Cent. 
The majority of the effluents from the other tanks was 
unstable. Nearly 30,000 gallons of sewage were treated 
in each tank with 3.2 cubic feet of free air per gallon. 
A table showing the volumes of air used per gallon of 
sewage is given below :— 


Table Showing Amount of Air Used, 


Cubic feet of free air used per 
Series. gallon of sewage. 
A. B. ; 
Bs sh Sart ae? BRR s - 
2 oe ah oe RB en BS 
3 ee ee 3.1 
* Figure high due to leak which developed in air line. The 
actual amount of air supplied was about the same as supplied 
to the other tanks in this series. 


The results of the investigation justified the following 
conclusions :— 

1, Filtros plates proved the most efficient of the three 
types of diffusers, as evidenced by the analytical data. 
They gave sludge that settled rapidly, leaving clear and 
stable effluents. 

2. The degree of porosity of the filtros plates made no 
apparent difference, for the coarse and the fine grades of 
plates gave practically the same results. 

3. The wooden block diffusers gave unstable effluents 
in the majority of the semples. With these effluents the 
chemical results were not as satisfactory as with those 
from the filtros plates. 

4. The wooden blocks were very difficult to install, and 
even in the short time they were in service they showed 
evidence of marked deterioration. Until these defects 
can be remedied their installation in working scale plants 
is impracticable. 

5. The perforated pipes gave the least satisfactory 
chemical results. The majority of the effluents were 
unstable. 

6 Clogging of the diffusers during the period covered 
by these experiments was not sufficient to have practical 
significance. 








Tue British Inpustries Farr.—The Municipality of Bir- 
mingham and the Chamber of Commerce of that city, which, 
under the auspices and with the support of the Board of Trade, 
are organising that city’s section, are anxious that it should be 
widely known that the British Industries Fair, Birmingham, 
is actually a part of the exhibition held at the same time— 
February 23rd to March 5th, 1920—in London and Glasgow, 
and that the Birmingham schedule includes :—Small machine 
tools, ropes and cables of steel and hemp, machinery belting 
of leather, rubber, &c., engineering requisites generally, engi- 
neers’ tools, brass, copper, iron and steel tubes, pipes and fittings, 
furnaces and heating appliances. Only goods of British manu- 
facture are to be allowed and no productions which come within 
the description named above can be shown anywhere except in 
Birmingham. The city is allotting all its available public build- 
ings to the Fair, and the Council is desirous of receiving appli- 
cations for space at the earliest possible moment, and it is 
strongly recommended that those who are qualified to exhibit 
should get in touch with the general manager, Chamber of 
Commerce-buildings, Birmingham, at once. 
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Chemists in Chemical Works. 


In his recently published fifty-fifth annual report made 
to the Local Government Board on Alkali, &c., Works, 
the Chief Inspector quotes some remarks made by one of 
his assistant inspectors—Dr. T. Lewis Bailey—-on the 
question of the more extended employment of chemists 
in chemical works. We reproduce below in extenso what 
Dr. Bailey has to say on this matter :— 


“The more extended employment of chemists in 
chemical works generally is a hopeful sign, though one 
regrets that repeated attempts at persuasion in this direc- 
tion in past years received comparatively little notice ; 
it seems to have needed the upheaval of war to bring about 
a realisation of the disadvantages under which so many 
works were carried on in days gone by, when manufac- 
turers either would not employ chemists at all or would only 
have such men as had been trained in the works themselves 
for the special purposes of those particular works. One 
has heard so frequently the excuse that a university- 
trained chemist is useless in works ; in such cases it seems 
to have been assumed that a man taken direct from the 
university should have been able to drop immediately, 
and without trouble, into the intricacies of a works 
laboratory and of works processes generally. There have 
been, undoubtedly, faults on both sides—on that of the 
university and that of the manufacturer. It is not desir- 
able that educational institutions should attempt to train 
chemists simply and solely on a technical basis; the 
student should surely be given first a good sound scientific 
training, with a sufficiency of laboratory work to make him 
a painstaking and accurate manipulator, irrespective of 
the time taken to arrive at his results; then, and then 
only, should he be taught to adapt himself to questions 
of time-saving and shortened or rapid methods, coupled 
with the degree of accuracy desired for the end in view. 
He will then appreciate truly the evolution of technical 
methods necessary for the rapid control of the results of 
manufacturing operations. 

* But training on either the one or the other of these 
lines only is surely insufficient: to produce the character 
required for a satisfactory and successful works chemist, 
who may be required to take his place in ever varying 
branches of the industry. 

‘“* Further, when the manufacturer gets the product of 
this training, he still must not expect to have a man who 
can at once take his place under technical conditions, of 
which he cannot possibly know all the details ; the manu- 
facturer must now take up and complete the training and 
ascertain what is the adaptability of the man in question. 
Some quite naturally become leaders of men, and so can 
in a short time be led on from the laboratory to process 
and even works management, in which, be it remembered, 
thorough knowledge of scientific principles is a necessity 
for the development and extension of the processes of 
manufacture—there is no finality and there can be no 
standing still. Others, again, have little ability as men 
leaders, but they may be excellent investigators, and as 
such particularly suitable in other departments of a works 
which aims at being progressive. 

“* Simple process testers there will always be, but these 
are quite apart from the guiding hands and have no effect 
on development. May the near future see this all- 
important question take its proper place as one for serious 
consideration in all works where there is any pretension to 
permanency. In the immediate past the idea of pro- 
gressiveness has been left too much to others: the attempt 
to stay where we were and work ever on old and stereo- 
typed lines has been well-nigh disastrous.” 

Commenting on these remarks, the Chief Inspector 
concludes :—“‘ At this time increased national production 
is more urgent than ever before as essential for national 
prosperity. Three of the chief supports on which such 
prosperity will rest are efficient labour, scientific control, 
and co-operative effort.” 








LAUNCHES AND TRIAL TRIPS. 





HA.tisipgE, standard cargo steamer, ‘“‘C’”’ type; built by 
Tyne Iron Shipbuilding Company, Limited ; to the order of 
Shipping Controller and sold to Chariton McAllum and Co., 
Limited ; dimensions, length 331ft., breadth 46ft. 6in., depth 
25ft. 6in.; to carry 5150 tons deadweight; engines, triple- 
expansion, 25in., 4lin., and 68in. by 45in. stroke, pressure 180 lb. 
from three large boilers under forced draught ; constructed by 
North-Eastern Marine Engineering Company, Limited ; launch, 
Monday, July 28th. 


Kirriwake, single-screw steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of Cork Steam- 
ship Company, Limited ; dimensions, length 290ft.. beam 42 }ft.; 
to carry 3100 tons deadweight; engines, triple-expansion ; 
three boilers working under Howden’s forced draught; con- 
structed by the builders ; launch, Tuesday, July 29th. 








LEATHER BeEtt1InG.—Hitherto it has been the English custom 
to sell leather belting chiefly by weight, and where sold by 
measurement leather belting has usually been sold without any 
specified thicknesses. Both of these systems are so obviously 
open to objection from a buyer’s point of view, and both have 
such weak points compared with some of the continental systems, 
that the Federation of Leather Belting Manufacturers of the 
United Kingdom has decided that after September Ist no leather 
belting shall be sold except on the basis of the new national price 
list, which quotes for all widths of belting per foot, with thick- 
nesses specified according to the customers’ requirements and 
the purpose for which the belting is intended. Copies of the new 
list will be circulated to all buyers in the kingdom before Sep- 
tember Ist, and the Federation feels that the change will be 
welcomed by buyers, who will in future know exactly what their 
belting is going to cost them, and exactly what is going to be 
supplied for the money. It has long been an anomaly that all 
other classes of belting have been sold by measurement, with 
thicknesses or plies specified. The change is being made by 
the Federation entirely in buyers’ interests, and with a view to 
bringing the leather belting trade of the United Kingdom up to 
the highest possible standard in the early days of reconstruction. 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Sowthampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance ui the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


128,774. July 24th, 1918.—An Exposition Startine DEvIcE, 
C. L. F. Mogue, 14, rue du Chillon, Le Havre, France. 

This is a device for starting internal combustion engines by 
means of a detonable charge of explosive inserted in the form of 
a cartridge. The device comprises a breech-like part A, over 
which a hinged cover B is fitted. Into this cover a housing C 
for a tubular firing rod, which is spring-controlled, is arranged 
directly over the explosive-holding container D. cain E is 
fitted near the housing C and the whole device is fitted to the 
explosion chamber of the engine. A knob F is fitted to the firing 
rod, and adjacent to it is a trigger G actuated by the cam E. 
The cover B is hinged and secured by a bolt and nut. H is a 
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firing cap or equivalent over the powder in the container D 
the bottom of which is closed by an inflammable cap. Any 
means for op2rating the device by turning the spindle of the 
cam E may beemployed. In operation the cover B is opened and 
a cartridge or container is inserted, the cover closed, and the 
firing rod raised so that the lower opening K in the tubular firing 
rod engages with and is held by the trigger G. When this has 
been done a very short rotation of the cam is sufficient to free 
the trigger and permit the firing’pin to strike the cap, and thus 
fire the gunpowder, it being understood that the piston in the 
cylinder of the engine is regulated to the correct position to 
receive the force of the explosion ina proper manner.—July 3rd, 
1919. 


TELEGRAPHS AND TELEPHONES. 


128,673. September Ist, 1917.—REcEIVERS FOR WIRELESS 
S1enats, Marconi’s Wireless Telegraph Company, Limited, 
and C. 8. Franklin, both of Marconi House, Strand, London, 
W.C. 2. 

In receivers based on the interference principle, it is usual to 
employ a local oscillator which can be so adjusted as to produce 
oscillations differing in frequency by a desired amount from the 
oscillations produced in the receiver by the incoming waves. 
In some well-known receivers, the receiving device is its own 
local oscillator. The result is that during reception there are 
in the receiving circuits two sets of oscillations which interact 
with each other, producing a compound oscillation of varying 
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amplitude. The receiver usually rectifies this compound oscilla- 
tion into a uni-directional current of varying strength, and so 
produces in the receiving telephone a note which has a frequency 
equal to the difference of the frequencies of the received and 
local oscillations, and which can therefore be adjusted by vary- 
ing the frequency of the local oscillations. Practically, when 
working with frequencies of the order 30,000,000 waves per 
second, the interference note varies so rapidly and to such an 
extent with the small variations of frequency which unavoidably 
take place that the signals are unreadable. According to this 
invention, the frequency of the local oscillations is varied by a 





small percentage regularly and in a continuous manner. This 





may be done by arranging in the local generator a condenser 
which consists partly of segments arranged on a rotating dice 
or cylinder, so that the capacity varies continually between two 
limits. Assuming the received frequency to be 30,000,000 and 
the local generator arranged to give a 30,000,000 frequency with 
variations of 4 per cent. above and below this, 1000 times per 
second. During reception an interference note is prod. ced which 
varies from zero to a frequency of 150,000. An audible sound is 
produced in the telephone only during the time that the inter- 
ference note is varying through the range from about 8000 to 
zero and back to 8000, that is to say, while the interference note 
is within audible limits. The period occupied by this range is so 
short that only a “‘ click” occurs in the telephone for every 
variation between the above limits of the frequency of the local 
oscillator. As, however, this variation occurs 1000 times per 
second, a clear note having a frequency of 1000 per second is 
heard wlienever signals are received, which is independent of 
very smail variations in frequency either in the received waves 
or in the local oscillator. The aerial A is in series with two coils 
N R, the latter forming part of the receiver, which is not shown, 
and which may be either a crystal or valve receiver. Coupled 
to the coil N is a coil L in series with a condenser C in parallel 
with which latter is a variable condenser formed of two strips 
B and segments D, carried upon a disc or cylinder which can be 
rapidly rotated. The capacity of the circuit LC B depends 
upon the position of one of the segments D relative to the strips 
B, and varies between a maximum and minimum as the segments 
pass the strips.—July 3rd, 1919. 


DYNAMOS AND MOTORS. 


128,739. June 27th, 1918.—Fietp Winpincs or TursBo- 
ALTERNATORS, Vickers Limited, Vickers House, Broadway, 
We-tminster, London, and 8S. F. Barclay, River Don 
Works, Sheffield. 

On account of the slots in the rotors of turbo-alternators not 
being parallel to each other, being radial to the centre of the 
rotor, the exciting coils cannot be placed in the slots in the form 
of complete coils, but have to be placed in turn by turn, each turn 
being deformed to permit of it entering the slot, and each such 
turn having to be straightened after having been placed in 
position. According to this invention, each coil is formed 
from a number of separate strips, which are joined by an electric 
or other method of welding. Preferably, the four sides of each 
coil are separate strips of copper, and the joints at one end only 
of the coil are welded before placing the coil in position in the 
rotor, and preferably the insulation between turns is fitted or 
applied before placing the coil in position in the rotor. The 
open-ended rectangular coil that results is inserted into the slots 
from one end of the rotor, and the welding of the other joints is 
carried out with the coil in position in the rotor and the insula- 
tion is fitted or applied between the end strips, completing the 
turns as the welding of the joints is successively completed. 
Instead of each coil being formed of four separate strips of 
copper, one strip may be bent to form three sides of the coil, 
which may be placed in position to the rotor, a second strip of 
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copper then being welded to the first strip to form the fourth 
side. In Fig. 1 apparatus suitable for use in welding the strips 
is illustrated. The two copper strips A are placed between the 
carbon faces B on the jaws C, through which pressure is applied 
to the joints. Current may be supplied to the carbon faces 
from the secondary of a step-down transformer. The surplus 
copper that is forced out at the sides of the strips during welding 
is removed by cutting. In order to facilitate the bringing to- 
gether to the correct position of the two strips that are being 
welded together in the manner described, holes D—Fig. 2— 
for rivets. may be punched in the ends of the strips after the 
strips have been cut to the correct lengths, and the said two 
strips before being welded may be lightly riveted together. 
When the end strip has been welded to the two side strips of 
each turn in this manner, each turn is uniform in thickness, and 
is rectangular in shape and open at one end. These various 
rectangular open-ended turns of each coil are then bent to the 
desired shape on formers. As the various turns of each coil are 
bent and assembled on the former, the insulation between turns 
is applied, and so coils—Fig. 3—are produced that are complete, 
with the exception that all the end connections at Gne end are 
omitted. The inner coil of one group of concentric coils is then 
inserted into the rotor slots from one end of the rotor, and the 
end strips that constitute the ends of the various turns are then 
welded to the corresponding strips constituting the sides of the 
various turns.—June 27th, 1919. 


PUMPING AND BLOWING MACHINERY. 


128,720. June 22nd, 1918.—CHAIN Pumps For Tuicx Liquips, 
J. C. Grant, Holly Lodge, The Terrace, Barnes, London, 
S.W. 13. 

This is a pump specially designed for raising viscous fluids, 
and takes the form of two or more belts, dipping into the liquid 
and driven at a comparatively high rate of speed. The flexible 
woven metal bands A and B are hung on driving pulleys C and D, 
the position and rotation of which is such that the rising portions 
of the bands are arranged to face each other at a distance apart 
depending on the viscosity of the liquid to be raised. The 
pulleys C and D are rotated from a driving shaft E by chain 
gearing or by any other suitable means. The bands also pass 
around other pulleys F and G immersed in the liquid and retained 
in position by weights. The bearings of these pulleys are prefer- 
ably connected by links to maintain a constant distance between 
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their centres, and the frame thus formed may also be attached 
to any suitable stationary object in order to prevent the chains 
swinging about and becoming twisted. The driving pulleys 
are encased within a hood arranged to catch the liquid as it is 
thrown off by the pulleys and fitted with pipes H for carrying it 
off. A claim is also made for the employment of a greater 














number of belts superimposed so as to revolve over the same set 
of pulleys. In another alternative arrangement three, four or 
more chains are arranged to give a column of water of triangular, 
square, or polygonal section, the shafts of the driving pulleys 
being so disposed as to bring the chains into the desired relation 
both as regards position and rotation.—June 23rd, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


128,733. June 26th, 1918.—Leapine Screws For LATHEs, 
the late W. J. Lineham, 21, Newstead-road, Lee. 

This invention relates to screw-cutting lathes or similar 
machines where high accuracy is required, and provides an 
improved abutment for taking the thrust of the lead screw, 
which considerably reduces errors due to the imperfect align- 
ment. The thrust is taken through a small strut or rod provided 
with a spherical bearing surface at each end and disposed co- 
axially with respect to the lead screw. The use of a ball to take 
the thrust of a lead screw in order to eliminate periodic errors is 
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known, but the double spherical surfaces separated by a rod or 
strut which can adjust itself angularly to any inaccuracies in 
alignment prevent such inaccuracies substantially affecting the 
work, so that screws can be cut to a very high degree of accuracy 
by means of a lathe provided with this device. In the illustra- 
tion A is the lead screw, B the strut, with its two balls, while C 
is the abutment screw. It will be seen that if there is any 
inaccuracy of alignment between the lead screw and the member 
C the strut with its spherical ends will adapt itself to such want 
of alignment and no very appreciable inaccuracy in the work 
will be introduced as the lead screw is turned.—June 26th, 1919. 




















MINES AND METALS. 


128,521. February 6th, 1919.—DovsBLE-caGE WINDING IN 
Mine Suarts, T. Price, P.O. Box 512, Nanaimo, British 
Columbia. 

The arrangement of winding ropes for the cages of a mine 
shaft shown in the diagram has been devised by the inventor 
with the object of retaining the additional safety provided by 


N°? 128,52) 

















the employment of two ropes for each cage without increasing 
the dimensions of the winding drums beyond those necessary 
for single-rope operation. The diagr: 


am shows two cages work- 
ing in parallel shafts, one rising while the other descends. The 





rope A of the cage B passes round the upper side of its drum C, 
and the rope D of the other cage E passes round the underside 
of its drum F so that the weight of one cage counters that of the 
other on the drum, and as one cage descends the other ascends. 
Therefore the rope A is coiled on one drum as D is uncoiled from 
the other and vice versd. ‘The description thus far covers the 
existing practice for raising and lowering the cages of a mine 
shaft. To attain the safety of a double rope to each cage and 
at the same time avoid the expense of drum enlargement, supple- 
mentary ropes G and H are connected respectively to each of 
the cages. These supplementary ropes pass over supplementary 
sheaves in the pit head frame and each is connected respectively 
to the drum F or C of the other cage. The connection of each 
of these supplementary ropes to the drums is thus diametrically 
opposite the connection of the primary rope to which the drum 
belongs, so that as the ropes of one cage are coiled on the drums 
those of the other are uncoiled from them. The supplerhentary 
sheaves are shown aS mounted in an upward extension of the 
pit head frame, but this is only done to enable the connection 
of the respective ropes to be better illustrated. It may, how- 
ever, be necessary to do so where this safety provision is applied 
to an existing cage hoisting gear, but where the device is applied 
to a new plant all the sheaves may be mounted as close as prac- 
ticable together.—June 26th, 1919. 


MISCELLANEOUS. 


128,494. November 20th, 1918.—Brs Cocks, A. G. Harris, 
Haywood Cinderford, Gloucester, and W. E. Rhodes, 
High-street, Cinderford. 

The object of the invention is to provide a valve wherein as 
many parts as possible are separable from the body of the valve 
in order that should parts become defective their renewal will 
lead to as little waste as possible. The valve body is arranged 
to receive a guide washer A having a square opening through it 
and, adapted to pass through this opening, there is a sleeve nut B 
provided at its lower end with a valve face and at its upper end 
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with a square flange having a working fit in the square opening 
in washer A. An operating screw C is also provided, meshing 
with the thread of the screw nut, preferably separable from the 
operating spindle which fits into a socket formed in the head of 
the operating screw and is secured to it by means of a pin or 
othercontrivance. The operating screw is provided with a flange 
which bears on the top of the guide washer A. The washer A is 
held in pogition by a cover D. A packing-box with adjusting 
nut is provided round the operating spindle.—June 26th, 1919. 


128,732. June 26th, 1918.—Decorticatine Macurnes, R. B. 
Ransford, 24, Southampton-buildings, London, W.-C. 2. 

A communication from J. T. Piat, British Consulate Reunion. 
This invention relates to machines for extracting fibre from 
the leaves of aloes and other plants, of the type in which the 
leaves whilst held on the periphery of a cylinder rotating at a 
low speed are acted upon by scrapers carried by a drum rotating 
at a high speed. The leaves are drawn away after being so 
seraped by a pair of endless chains also provided with scrapers, 
which again scrape the leaves, including their tips, which may 
have escaped the first scraping process. A is a drum rotated 
at about 900 revolutions a minute, and B are scraper blades 
bolted thereto. As will be seen from the drawing, means are 
provided for giving a slight adjustment of the drum axle. C is 
the cylinder on which the leaves are held whilst they are scraped 
by the blades. D and E are two cylinders in contact with the 
cylinder C, and are rotated at a speed of about 30 to 50 revolu- 
tions per minute. F and G are endless chains driven in opposite 
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directions at about three times the surface speed of the cylinder C. 
The chains are provided with scraper blades, so set that those 
on one chain come opposite —_ on the other. The cylinder C 
is capable of adjustment with reference to the scraper blades B, 
while the cylinder E is capable of two adjustments for regulating 
its position with regard to the cylinder C and to the scrapers on 
the chains, The chain F is capable of adjustment with reference 
to the cylinder C, as its blades should just brush the cylinder, 
and the same applies to the chain G, whose blades should just 
brush the cylinder E for the purpose of preventing leaves lapping 
round the cylinders. Means are also provided for regulatin; 
the tension of the chains. H and K are plain, grooved or score 
rollers, which subject the leaves to a preliminary crushing and 
feed them to the nip of the roller D and cylinder C.—June 26th, 
1919. 


128,831. November 11th, 1918.—ARRANGEMENT OF CIRCUITS 
For SeLtentum Cetts, F. Tavani, 8, Wynell-road, Forest 
Hill, S.E. 23, London. 

This invention has for its object the elimination of the time 

“* lag’? whieh: results from the selenium cell not immediately 





responding with full effect to the variations in the intensity of the 
light. Four selenium cells or other photo-electric resistances 
ABCD are situated along a vertical shaft P, as shown in the 
attached diagram, so that the resistances A B are exhibited to a 
ray of light L, while C D are on the other side of the shaft facing 
the opposite direction, so as to be out of the light’s action. Two 
other resistances E F are on the shaft Q, F exposed to a ray of 
light independent from L, while E faces the direction opposite 
to that faced by F. At the moment E has already been sub- 
mitted to the action of light and then, by an automatic turn of 
the shaft, it has been turned away from the light and it is in a 
state of recovery. The resistances A and E are respectively 
in the circuits and H, in which flow continuous currents 
supplied from independent sources and connected together by 
the coil R common to both circuits. Similarly, the resistances 
B and F are inserted in the circuits K and L, whose currents 
are supplied by other independent sources, the circuits being con- 
nected * the coil S common to both. With the coils R and § is 
inductively coupled a secondary circuit, in which a telephone T 
or any other appliance sensitive to induction, such as a Hughes 
induction balance, is inserted. While A and B are exhibited 
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to the same ray of light L, controlled by a speaking voice, E is 
recovering and F is being excited by a steady ray of light. 
Therefore in the coil R there is a current, resultant of the com- 
ponents supplied by the circuits G and H ; that of the latter is 
decreasing during the recovery of E; that of the former is 
subject to the variations of light caused by the variations of 
the sound, altering the resistance of the selenium. In a similar 
way the current of S is the resultant of two components, one of 
which is increasing while the resistance F is being excited by the 
steady ray of light, and the other varying with the intensity 
of the ray L controlled by the voice. In both cases the lag in 
the variation of the selenium sets in simultaneously with the 
variation of the light’s intensity. The lag which succeeds 
immediately in the circ.its G and K determines a change in 
their respective currents, and these altered currents, as altered 
components in R and 8, determine changes respectively in the 
currents of Rand 8. The resistance lag for the rise of the light 
has its effect in 8 and that for the fall in R. These changes of 
currents in R and § affect inductively the telephone reproducing 
acoustically the changes of the intensity of light simultaneous 
with the setting in of the lag due to the selenium inertia. The 
resistances A, B and F may remain exposed to light for one or 
two minutes and then by clockwork the shafts P and Q turn 
simultaneously to exhibit to light a fresh set of resistances C, D, 
and E in the place of the former ones, thus eliminating the « ffect 
of the tiredness of the selenium.—July 3rd, 1919. 























PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Masor H. E. Wiurenis, R.A.F., asks us to state that his new 
home address is—Grahamsfield, Goring-on-Thames. 


S1cnor Mario TANSINI, consulting engineer, asks us to state 
that he has removed his offices from 37, Lime-street, to Copthall 
House, 13, Copthall-avenue, London, E.C. 2. 


Mitins Exectricar Company, of 17, Whitefriars-street, 
London, E.C. 4, informs us that it has been appointed sole 
London agent for the Arora Company, of Loughborough, 
manufacturers of ‘‘ Arora ’’ electric fires, boilirg plates, grills, 
ovens, &c. 


Sm Artraur Steet Mairranp, Bart., late Under-Secretary 
of State for Foreign Affairs, additional Parliamentary Secretary 
to the Board of Trade, and till recently in control of the Depart - 
ment of Overseas Trade, has been invited to become a member 
of the Overseas Committee of the Federation of British Indus- 
tries, and has accepted the invitation. 


Tue Board of Trade has announced that Sir Evan Jones, Bart., 
has resigned his position as Chairman of the Roed Transport 
Board. The main duties of the local organisation of the Road 
Transport Board are now concerned with transport for food- 
stuffs, and it was therefore incorporated with the divisional 
organisation of the Ministry of Food on July 21st. 


DRAKE AND GoruaM, Limited, ask us to state that they have 
disposed of their wholesale trade department to a separate com- 
pany, and that in view of the goodwill attaching to the name, 
permission has been granted to the new company to continue 
its use. The new company has therefore been registered as 
Drake and Gorham Wholesale, Limited, with registered offices 
at 67, Long-acre, W.C. 2. 


Messrs. T. R. Witton, Assoc. M. Inst. C.E., M. Cons. E., and 
G. Kenyon Bell, Assoc. M. Inst. C.E., inform us that, having 
been absent on active service as officers of the Territorial Engi- 
neers since 1914, they have now resumed practice as civil engi- 
neers at 18, Westminster Chambers, 1, Crosshall-street, Live: pool 
—telegrams, “‘ Littoral, Liverpool ”—and that, as heretofore, 
they will undertake general civil engineering work. 


Mr. C. 8S. MerK, M. Inst. C.E., M. Inst. Mech. F., of 16, 
Victoria-street, Westminster, S.W.1, informs us that he has 
taken into partnership Sir George Buchanan, K.C.I.E.. and that 
the firm will henceforth be known as C. 8. Meik and Buchanan. 
Sir George Buchanan has recently returned from the East, where 
from 1901 to 1916 he held the position of chairman and chief 
engineer to the Rangoon Port Trust, and designed and carried 
out the extensive works for the development of the port, includ- 
ing the very large project of training the Rangoon River. 


WE are asked to state that Lord Pirrie, Controller-General of 
Merchant Shipbuilding, has been able to demobilise his depart - 
ment to such an extent that after consultation with the Ship- 
ping Controller he decided to vacate his offices in the Ministry 
of Shipping, Great George-street, Westminster, 8.W.1, on 
July 3lst, and to transfer to his own offices at 1a, Cockspur- 
street, 8.W. 1, where he will keep in touch with the Shipping 
Controller and his own staff and be available to deal with any 
outstanding questions. Communications, other than those of a 
nature personal to the Controller-General, should continue to be 
addressed to his Department in the Ministry of Shipping, St. 
James’s Park, 8.W. 1, where the remainder of the staff of the 
Controller-General’s Department will in future be accommodated. 
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PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





* co 23 
MINISTRY OF MUNITIO 
BY DINECLION OF THE DISPORAL, BOARD. 
NOTE. vor ** SURPLUS,” the detailed list of 


surplus Government property for sale, apply at the 
pearest pookstall or. to: the Director. of gre eX 
of ee. Whitehall-place, London 


” COOLING PLANTS 


or Sale. 


BELT. itl EN BORmeNreL novels. 
1 


TO BRINE LING PLA 


bides. Fah, 
mu, af 4it, Sin. ‘dia. by 8ft, ‘bin. high. 

for Tender forms apply to the CONTROLLER, 
p.B.1 (¢), Charing Cross Embankment Buildings, 
W.C. 2. fenders to be received by 10 a:m. August 


eaRRETT STEAM ENGINES FOR SALE. 


G. fe R 
MINISTRY( OF MUNITIONS. 

BY DIRECTION OF THE DISPOSAL BOARD. 
F or Sale by Public Tender, 
CONTRACTORS’ ENGINEERING PLANT. 

STEAM NAVVY, standard rail gauge, crab bucket 





2 1-8 yd. cu. capacity by Dumbar and Kushton. Ref.. 
M.K. 7282. Lying at H.M.O.W., Gravel Pit, Taplow. 
UNE 5-Ton . STKAM | TRAVELLING ‘CRANE, 
stensess. age 261. jib. | Kef. M.K. 7265. Lying 
at Aldeb A Ald 
ONE DITTO, 75ft. jib, by Rushworth Bros, Lying 
at Urforuness Aerodrome, Sutroik 
WINGET bLU@K-MAKING “MACHINES, with 


large quantities of cones, pellets and spares. 
WINGET MIXEK, complete witn Paraffin Engine, 
mounted on wheels suitabie for a 21t. gauge. STEAM 
KOCK DRILL, compiete with boiler and piping. 
Green’s patent HANY. MOTUR KULLER. YriILH 
BARGE, complete witn trame boiler, winch, 
monkey, &c. PLANER and THICKNESSING 
MACHINE, 12 by 7, with patent rolier feed cnain 
gear for three speeds, adjustable table and counter- 


By So MALP. working load. - Gylind n= agg ee: Pg ane at Calshot Seaplane Station 
~~ gpl ; Ministry, Cals: 

ime. stroke. Eieehes te Same orking | THREE DISINSEGRATOR MACHINES, by 

— 12u Ib. per equare inch, sit. by Stin.; By- Christy and Rowe mitted — all — latest im- 

? . ing special set of iron steel-facet 
Yor Tender forms apply to the CONTROLLER, | Provements, inciud 

y beaters, complete wita strong wood guiding stand anu 

ors. (e), Charing Cross. Embankment ee. sides witn dust-tigat aoor. Lying at Cnatham, 

W h ana Devonport. 





MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD. 


Bore. —For “ SURPLUS,” the detailed list of 
Surplus Government Property for Sale, apply at the 
nearest bookstall or to the Director of Publicity, 
Ministry a eons, Whitehali-place, - London, 
§.W.1, price 


for Sale by Public Tender, 


SALVAGE PUMPING 
PLANT, 


ing at 
FALMOUTH AND IMMINGHAM. 
Surplus to 
ADMIRALTY REQUIREMENTS. 


OIL-DRIVEN PLANT AT FALMOUTH. 


THRE oe _. gg eg ay pg nc 9 PUMPS, 
Hen, Son and Co., Ltd. (sub- 
pa fas MR ny lindeay. Swan and Hunter 
(non-submersible type); Drysdale and Co. 
(non-submersible type). 
FIVE 6m. DIPLO, by Drysdale and Co. 
Witn gear boxes and equipment. 


STEAM-DRIVEN PLANT AT FALMOUTH. 
(All by Drysdale and Co.) 
TWO _12in. HORIZONTAL CENTRIFUGAL 
PUMPING SE's. 
ONE 6in. VERTICAL DITTO, DITTO. 
two 4in, Divtu, birvo, ped 
Complete with gear boxes and equipmen 
ON uae ee SU — SALV AGE 
UNIT, consisting o 
wk ES GIN, direct coupled to ALTER 
RK COMPRESSOR, interchangeable with 
alterna’ 
AIK LECEIV VER. 
TWO 6in. SUBMERSIBLE PUMPS, and 
full equipment. 


L-DRIVEN PLANT AT IMMING- 
HAM. 


TWO 6in. PORTABLE SALVAGE PUMPS, by 
Drysdale and Co., with gear box and 
equipment. 

Tenders to ve 1odged by 10 a.m. on 8rd September, 

— a may be for the above plant as a whole or 


in p 

Detailed list, together with Tender form and permits 
to view, can ve obtained from the CONTROLLER, 
D.B.1 (e), Charing Cross Kmbankment Buildings, 
London, _W.C, 2. $19 





MINISTRY OF MUNITIONS. 
BY DIRECLION OF tHE DIisvOSAL BOARD. 


WYTON AERODROME, HUNTS. 
Area about 198} acres, 


For Disposal as a Whole, or 

the to eal and LAND on which they 
Stand, without the Aerodrome itself. The buildings 
are of reinforced plaster. brick, corrugated iron and 
woou, iuere is a water supply, electric light supply 
and sewage disposal. Tarmac road. 

In addition to its use as an 

LRODROME, 
the buildings are suitable for 
Ete 


STOR 
SANATORI UM, 
TRAINING LNSTITU TION, 
and many other similar purposes 

The site is occupied by the Government under the 
Defence of the Realm Regulations, anu can (if neces- 
sary) be purchased under and subject to the provisions 
of act ae of tne Realm (Acquisition of Lands) 

For further particulars, apply to the DISPOSAL 
BOARD, Room 135, Charing Cross buituings, Villiers- 
street, London, W.C, 2. 

NOTE.—For ‘‘ SURPLUS,” the detailed list of 
Surplus Government Property for Sale, apply at the 
hearest bookstall or to the w.rector of Publicity, 
Ministry of Munitions, Whiie.atl-place, London, 

5.W. 1, Sg 3d. 4861 

MINISTRY OF MUNITIONS. 
BY prewenen OF THE DISvosAL BOARD. 
= NOTE.—For *‘ SURPLUS,” detailed list of Surplus 

‘overnment Property for Sale, wey at the nearest 
bookstall or to the Director of Publicity, x epged of 
Munitions, Whitehall-place, , em . S.W. 


PACKINGS 


[° or pal e. 
ENDERS are INVITED. for all sorts HEMP, 
( ‘OTTON and ASBESTOS PACKINGS, lying at H.M. 


Gretna. 
ers. C.46, addressed to the Co: lier, 
a 37/41, Old Queen-street, Westminster 8.W1. 


refi 
ge = forms, schedules and 
Png btained from the CON’ 


ission ee view can 
OLLER at the x 





CRANE, mounted §' on four strong 
jib vit. high, to lift 14 tons, complete 
witn hand wincn. Kef., mM.K. 6834. Lying at barn_ 
borough. 


1A ut BRHEAD ELECTRIC CRANES, base 6ft. 
by 1-2 hign, mounted on four flanged wheels, inside 
flange measurement 3ft. 3fin., approx. ‘heignt of jiv 
10ft., swing of jib 131t., load 6 cwt., complete with 
controller and two motors, chain, jib, rope balance 
vlock and winding drum. suitabie for 44U-volt D.C. 

~« M.K. 6955 to 6984. Above lying at Stores, 
No. 40@West Fioat, Birkenhead. 

‘Tenders tor any of the above must be submitted by 
10 a.m., September Sth 

Fulier’ particulars, together with Tender forms and 
permits to view, can obtained on application to the 


‘ “PORTA BLE 
block wheeis, 


MANCHESTER MUNICIPAL 


COLLEGE or TECHNOLOGY 


~soge pao OF MANCHESTER) 
Principal: J. M. Garnett, C.B.E., M.A. 
: Fai. Trinity “Coll, Cam.) 

The Session 1919-1920 will open on 8th October 
Matriculation and Entrance Examinations will be 
held in July and September 


DEGREE COURSES IN TECHNOLOGY 
The Prospectus gives particulars te the courses leading 


to the Manchester University degr (B.Sc. Tech. and 
M.Sc. Tech.) in the Faculty ri ‘Technology, in the 


“date 


following Departments : 
MECHANICAL ENGINEERING (Prof. G. G. 
Stoney, F.R.8.), 
ELECTRICAL ENGINEERING (Prof. Miles 
Walker, D.Sc. 


» 
SANITARY and Municipal ENGINEERING, 
THE EMICAL INDUSTRIES (Prof. F. 
Fs ig * Se.!, including General Chemical Tech- 
nology, Bleaching, Dyeing and Dyestuff Manufac- 
ture, Printing, Papermaking, Fermentation Indus- 
tries, ae rey, Fuels, 
ae eg INDUSTRIES (Prof. A. J. ‘Turner, 


PHOT oukAPHIC TECHNOLOGY, 

ARCHITECTUR 

PRINTING, MINING. 
ADVANCED STUDY AND RESEARCH 


The College possesses extensive laboratories and work- 

shops, equipped with full-sized modern apparatus, 

including machines specially constructed for demon. 

stration and original research, 

Lay fy ge OF UNIVERSITY COURSES OR 
PART-TIME COURSES SENT FREE ON 

RPPLICATION. 4633 


[he University of Sheffield. 


SESSION 1 1919- 1920. 
Vice- pore an ps = jus, FRS.L. HADOW, M.A., 
Mus 








DEPARTMENT OF Al Po gg SCIENCE, 








CUNLROLLEK. D,B.L.e., ave Cress Embank- dies 
ment Bulidiugs, Jeonaon, 2 
NOTL.—b or SUH.” the autaiind list pe FACULTIES OF ENGINEERING AND METAL- 
Surplus Government perty for sale, apply at the 
nearest bookstail or to the Director of rublicity, | Head of the Department : Fay W. RIPPER, C.H.. 
Ministry of Munitions. whiteaali-place, London, D.Eng., D.Se., J.P. 
3.W. 1, 3d. 4915 
Ss So, Bowe OS . . PROFESSORS IN THE DEPARTMENT. 
M 1 Engineering .F# RIPPER, S H., D.Eng., 
Re D.Se., M. Inst: CE. 
([atpenters, Engineers, Metallurgy .. .. «. J. o- ARNOLD, D.Met. 
TURNERS, FITTERS, RIGGERS, | Mining .. F. E. ARMSTRONG, M.Sc., 
&e., REQUIRED IMMEDIATELY for| A.M. Inst. C.E. 7 
R.A. Applied Chemistry .. L. T. O’SHEA, M.Sc 
New pay and conditions are unequalled anywhere. | Mathematics : .. A. H. LEAHY, M.A. 
Splendid chances rapid promotion.—Apply to} Physics... .. .. .. 8S. R. MILNER, D.Sc. 
iNSPECTOR OF RECRUITING, 4, Henrietta-street, | Chemistry Pat Ve WYNNE, D-Sc., 


Covent Garden, W.C. 2, or to any Royal , Force 
Station. 


eA 


possible 
annum, 





Assistant Engineer Re- 


QUIRED by _ tae Government of 
East Africa for the Uganda Railway, for 
one tour of 20-30 months’ service, with 
permanency. Salary £300-£20-£550 per 
and a war bonus of £30 per annum. Free 
quar and first-class passages. Liberal leave in 
England on full salary.—Candidates, single, age 
between 25 and 33, and having a good experience of 
Railway Construction and Maintenance should fees 
at once (by letter), giving brief details of 
experience, to the CROWN AGENTS FOR” THE 
COLONLES, _—_— 58.W 1, 


quoting reference 
No, M/E.A.P. 4886 





Assistant Engineers, 2nd 


fae Grade, her See the 
Nigerian Government Public Works De- 
partment, for two tours each of 12 
months’ ourvice, with possible permanency. Salary 
£300-£15-£400, and a war bonus of £120 per annum, 
which will be continued until six months after the 
restoration of Peace and will then be reconsidered. 
Jree quarters and first-class passages. Liberal leave 
ia .Sngland on full salary.—Candidates, preferably 
-M.L.C.E., who have had good practical experience 
in Public Works, Building and Roadmaking, should 
apply at once (by letter), giving brief details of age 
and experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, laaben, 8.W. 1, quoting 
M/Nig. 8555. 4994 


inibibinnlt Miettinen 
ENGINEER REQUIRED for the 
Government Railway, Sierra ne, for 
two tours of 12 months’ service, with 
possible permanency. Salary £300-£10-£350, and a 
war bonus of £120 a year, which will be continued 
until six months after the restoration of peace, and 
= then be mr we Free quarters and first- 
class passages Liberal leave in England on full 
salary. —Candidates, aged 23-35,  preterably single, 
who have had good experience as Assistant Civil 
Engineers on Railway Maintenance, should apply at 
once (by letter), giving brief details of age and experi- 
ence, to the CROWN AGENTS FOR THE COL — 
4, Millbank, London, 8.W. 1, quoting M/S.L. 


ey ‘Gua District 


As ENGINEERS REQUIRED by 
the Government of Trinidad for service 
in the Public Works Department. Salary 
£350 per annum, rising to £400 per annum. Free 
trst-class passages provided. Candidates, not over 
32 years of age, preferably single, who must be 
thoroughly trained Civil Engineers with at least five 
years’ general professional and administrative experi- 
ence, and be either Corporate Members of the Institu- 
tion of Civil Engineers or hold some equal qualifying 
diploma, should apply at —s, by letter, giving brief 
details of age and experience, to the CROWN AG is 
FOR THE COLONIES, 4, Millbank, London, 8.W. 
quoting M/8523. 4857 





Battersea Polytechnic, 

LONDON, 8.W. 11. 
The Governing Body nite APPLICATIONS for 
the POSITION of PRINCIPAL of the Polytechnic, 
Salary £1250 per annum. Applications should be sent 
between September 10th and September 23rd, and the 
Pe amp will date trom the day the new Principal 


duties,—For full particulars apply to the 
GHeRR art of a or VERNING BODY, Battersea Poly 
technic, 8.W. 4786 





F.R.S. 
W. G, FEARNSIDES, M.A. 





ie ee Se: w. 

Electrical Engineering E. H. CRAPPER, B.Eng., 
M.I-E.E. (Lecturer). 

Civil Engineering J. HUSBAND, F.R.C.Sc.1., 
B.Eng., -M. Inst. C.E., 
jan, 


8. TURNER, D.Sc., 
0.B-E. (Lecturer). 


The subjects in which courses of study are provided 
include Engineering, Metallurgy, Coal Mining, Applied 
Chemistry, Mathematics, se io ag gamesie Geology, 
Glass Technology, and racto 

The DEPARTMENT OF ENGINEERING includes 
courses in Civil, Mechanical, Electrical, and Chemical 
Engineering, and students specialise in one or other 
ot these branches in the third year of their course. 
The course in Engineering extends over three years 
and prepares for the degree of Bachelor of Engineering 
(B.Eng.) or for the Associateship-of the University 
in Engineering. Special three years’ courses are 
arranged for works’ pupils who come to the University 
from the works in Sheffield, or from other centres, 
taking six months’ study bal the =n and six 
montbs’ practice at the works each y: 

DEPARTMENT OF METALLURGY includes 


Glass Technology 





The 
(a) the Metallurgy of Iron and Steel, and (b) the 
aaeerey of the Non-Ferrous Metals. The course 


in Metallurgy extends over three years, and ——— 
for the degree of Bachelor of Metallurgy (B.Met.). 

for the Associateship of the University in Moetallussy. 

The equipment of this Department is on an excep- 

tionally complete and practical scale. 

The work of the DEPARTMENT OF COR, 
MINING includes a three or four years’ 

Diploma course, consisting of six a at the 
University red as months at a collie 

The DEPARTMENT OF APP LIED CHEMISTRY 
peovides Denies and Diploma courses and deals 
specially with Fuel. including the subjects relating 
en various branches of tne Coal and Coke 
Industries 

The DEPARTMENT OF GLASS TECHNOLOGY 
provides (a) Degree and Diploma courses requiring 
systematic study of the science and practice of Glass 
Manufacture for a a of three years, and (b) part- 
time and special co’ 

The DEPARTMENT “OF REFRACTORIES pro 
vides special courses. of instruction and opportunities 
for in with the applica 
tiom of refractory materials to industrial purposes, 

The LECTURE COURSES of ali Departments are 
supplemented by Practical Training in Laboratories, 





Workshops, and Foundries fully equipped for the 
purposes of advanced scientific teackinz, investiga- 


tion, and research. 

Part-time courses are arranged for students who 
desire to take specia: portions of any of the regular 
courses. 

The LECTURE COURSES commence Ist October, 


1919. 
The TECHNICAL LABORATORY COURSES com 
mence 22nd September, 1919. 
Ww. M. CL 


4733 istrar. 








niversity of Birmingham. 


DEPARTMENT OF METALLURGY. 
Proressor : THOMAS TURNER, M.Sc. A.R.S.M., 


-L.C, 
LecrurerR : DOUGLAS H. INGALL, B.Sc. 
ASSISTANT LECTURER AND DEMONSTRATOR A. J. 
FIELD, B.Sc. 


The COURSE of STUDY covers three years, and 
leads to the Degree of B.Sc. in Metallurgy. There are 
separate Courses for Metallurgists and Metallurgical 
Chemists. Special attention is devoted to Iron and 
Steel ; Copper, Brass, and 1 Industries + and to 





[niversity of f Birmingham. 
FACULTY OF SCIENCE. 


ENGINEERING DEPARTMENTS. 


A MECHANICAL E prabicet  Soera 
CHANCE Proresson: F. W. mae 3 M. Se.» M.A, 
Cantab), M. Inst. Pos M. M.E 
Pm Cc. PORTER, M.Sc. (Viet). A. M. Inst. 


Demonstrator: 8. J. ELLIS. 

LECTURER ON MACHINE + ke 
» AM.LM.E 

Assistant LECTURER ON MACHINE DESIGN : 


If. CIVIL ENGINEERING. 
BEALE Bag mages pe Mra Kee bx eA. M.Se., 


. (Lond.), A.M.L.C.E 
reo names £: oe NOHMAN THOMAS, “Ms Se., A.M, 


C.E., A.M.I.M.E 
R. E. STRADLING, M.C., B.Sc., A.M.LC.E. 
Ii. mgr amy ENGINEERING. 


Proressok : (Vacant 

LecrTurRER: A. J. KIPPS, M.Se., M. Inst. E.E 

ASSISTANT LECTURER AND DEMONSTRATOR: A. H. 
BARRETT. 


LECTURER : 
Cc. 


F. J. BROSCOMB, 


(Vacant.) 








THE FULL COURSES EXTEND OVER FOUR 
YEARS, and students who enter after Matriculation 
y the examinations at the end of 
each y TLED TO THE DEGREE 
OF BACHELOR OF ‘SCIENCE IN ENGINEERING. 


THE SESSION 1919-20 COMMENCES ON TUESDAY, 
OCTOBER 7th, 1919. 

For detailed Syllabus of the Faculty, with full 
particulars of University Regulations, Lecture and 
Laboratory Courses, Fees, &c., apply to -the 
SECRETARY. 4779 





[Jniversity of Manchester. 


PHYSICS DEPARTMENT. 

FULL PARTICULARS of the Lecture and Labora- 
tories Courses in apres. preparing for both the 
oie and the Hon Degree, will be FOR- 
WA na min on APPLICATION to the’ REGISTRAR. 

Pro’ Bragg will — intending Students on 
TUESDAY, _ OCTOBER 7th 4887 


Bradford Ed Education Committee. 


AL 
DEPARTMENT ‘OF MECH. ANICAL AND 
CIVIL ENGINEERING. 
tego al _are INVITED for the following 
APPOINTME 
LECTURER IN I MECHANICAL ENGINEERING. 
Salary £300, rising to £400 by £15 annually. 
Engineering Degree or equivalent quatlifica- 
tion and drawing-office or works experience 


essential. 

ASSISTANT LECTURER AND DEMONSTRATOR 
IN MECHANICAL ENGINEERING. Salary 
£150, rising to £350 in accordance with scale. 











Technical training, with degree or diploma, 
and arawing-office or works experience 
essent 

ASSISTANT IN ENGINEERING 


LECTURER 
DRAWING AND DESIGN. Commencing 
salary according to qdalifications, but not 
less than £150, rising to £350 according to 
scale. Technical training, with degree or 
diploma, and _  drawing-office or works 
experience essential. 
A war bonus of £78 per annum is at present pay- 
able to holders of the oo appdintments. 
Full particulars and form of application may be 
obtained from the PRINCIPAL of the College. 
Ist August, 1919. BY ORDER. 
4766 





(Jounty Borough of Barrow-in- 
FURNESS. 
TECHNICAL SCHOOL. 
Principal, D. HARDMAN, M.S 
CHIEF ASSISTANT, ue 

APPLICATIONS are INVITED for the above POST. 
Candidates should be competent to undertake the 
Charge of the Engineering Department of the School, 
under the direction of the Principal, and should have 
had previous teaching and workshop experience. 

Initial salary, £300 to £400 per annum, with incre- 
ments according to scale. 

Full particulars as to duties, &c., together with 
scale of salaries, may be obtained from the Director 
of Education, Town Hall, Barrow-in-Furness, to whom 
all applications must be sent not later than Noon on 
Saturday, 30th August, 1919. 

By order, 
L. HEWLETT, 
Town Clerk and Clerk to the 
1 Education ae. 
lith August, 1919. 


** DEPART 


Town Fall, 





niversity of Bristol. 
ASSISTANT es IN MECHANICAL 


INEERING 
£250-£10-£300.—For particulars, send stamped, ad- 
dr foolscap envelope to the REGISTRAR, 

4856 


Merchant Venturers’ Technical College, Bristol. 


FUBLIC NOTICES (continued) 
Page II. 








SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Pages Ill. and iV. 


MACHINERY, &c., WANTED 
Page IV. 
FOR SALE, 
Pages IV., VIII. and CI. 
AUCTIONS, Pages CII, CIIlI,, and CVIII. 


PREMISES TO LET OR WANTED 
Page CIIt 


WORK WANTED, Paae CI. 
MISCELLANEOUS, Page Cl. Kc. 
RECONSTRUCTION, Page CI. 





preparation for Colonial and Foreign Posts 
and other Scholarships. 
For particulars apply 


to 
GEO. H. MORLEY, 
4778 Secretary 





NUMERICAL INDEX TO ADVEE- 
eae MENTS, Page CVII. 

















PUBLIC NOTICES | 


College 


AND TECHNOLOGY, SOUTH a i 


mperial 


DEPARTMENT OF OPTICAL ENG bie ae NING ROCK DRILLS. 
NEERING AND APPLIED OPTICS. 30.000 aOR ay per hour’ fro ‘depth =. a . WANTED. SeaaER. & Take Chinese 
> r : pplication to of a w 1 

_ REERING AND aveLie ore, |B ALD. AM. Inst. Ck... Borough and of Haiamer “Drills; must be qualified 

INSTRUMENT DESIGN (Mechanical), at a salary of Water ‘eibioor. become street bites ts jemeane 4770 See and have a a thorough knowledge 

£800 per annum. Knowledge and experience of recent | —————— m b the Drill Trade; good salary and 

dev elopments in engineering workshop practice H te Re 1 N en = a roe man Write Lae ng 

essentia tag , , ’ B 

Application should be made, and testimonials and QO ° arbour arc ew 4851 4 
references submitted, not later than August 25th, ZEALAND. . 
1919, addressed to the RECTOR, Imperial College, BOILER FOR TUG. 


South Kensington, S.W. 
tic a can be obtained. 





of Beience 


7, from whom further par 


PUBLIC _NOTICES 


County. Borough, "4 Wigan SINKING 





The Otago Harbour Board, Dunedin, New Zealan 





















THE ENGIN 


Otarc 
invite TENDERS for a BOILER or BOILERS of any 
i 





SITUATIONS OPEN (continued) 








* 


d, 


A 





Ava. _15, 1919 


aitvastone . Oran (continues 


ANTED, yiree siees 
Ww Two NIORS, experienced in ‘Get 


gous JU 

Easneens Ww + Woolwich district. state 
enee and aninise unt | watery expected, be! 

The Engineer O 











DRAUGHTSM AN, 





ae for Basthey Counties, 


Gooll DRAUGy 
N, acctatemed to Portable and small HN 
Steam Ragines rite, giving full particular’ 
experience, age and salary required, t. 495 ‘ars 
Engineer Office, tons 
4 








Wy Auten for Eastern Counties, First-class 
and SENIOR, DRAUGHTSMEN, accusto, 
Mechanical ils of Electrical Winding 
knowledge of Steam Winders an advantage, 


JUNIoy 










































The time for making applications has been suitable description for the Tug ‘* Dun oe Ex vial ENGINEER, tomed salary about £3 10s. 5 
extended in consequence of the omission from —— desiring to submit Tenders may inspect plans Pape r Ml | Machinery, . Electric = Steam | according to > Gaualifestions. po Maglt Be weet 
certain papers of this announcement. 4782 the office of, and obtain copies of the specification | Plant, ow rite, stating previous experience and wages | to 4938, The Engineer Office. arti 

and ern from, walend be agsgeemnnneel for the | requi: HOL LING WOR TH and CO., Turkey mill, 2 - — 8 1) 
minion of New an ndon Maidst 
[mperial College of Science am" —_ ed i = > ao oe ee ‘ ee ” S183 4 _ ee oe Jestinnd 001 ao - HTS, 
‘or ntrac ° an ; 7" y ; 0 am 
AND TECHNOLOGY, addressed to th airman of the Board, ‘will be | W a nakow INDIA GARIREANT QWaNaGeR and Tools for Auto. Machinés, eapeciall) Brow ot 
CITY AND GUILDS (ENGINEERING) | Sinuary isn) 195. 2 ‘t Noon on Tuesday, Wagon Department of large Contracting Firm. | Address, 4168, The Engineer Ofee, =a ae, 
COLLEGE, The lowest or Tender _ srecenearlly gested. Geamuiionsae aa y hgh y , Hg Bs a ; : 
. ee 4 a eae hs ng ~ J. Bi SLEY, | ence, the position offers excellent * ANTED, HEAD DRAUGHTSMAN {. 
— george ph ag! none eS ee oe yremearine ovetiag t Sale otiay Secretary. Commencing attest oo as 5 x tural ‘Tractor and 6 team Work, and Astiew 
acy oO! e y and Guilds (Engineering Age from 26 to jarge in absence of and assis ana ; 
College are prepared to receive APPLICATIONS for Duned rr ke - " me | ASSISTANT DRAUGHTSMAN in Carriage | South London District.—-Address, 4969, “Y ‘he Rms 
.the following POSTS oy th June, 191 4037 | and Wagon Works; should have had experi- | Oitice. 4969" 
(1) LECTURER IN “CIVIL ENGINEERING. . Ndi | ence in Railway or Contract Shop, Drawing- x " pr eee P 
Applicants should University MACHINE TOOLS. office, and if possible Workshop | Experience. ANTED IMMEDIATELY, SOBSTR SUCTION 4s, 
Dagtee ox, th ae have Commencing st salary t) Rupees per month. tH anes —— ue gary ‘makin N, age 20.3 
2 Der n| ratory | ge from 23 t re e and quic used. to making Letaj “ 
Sting nia cartee ea | 1°. soonest, (Cul) and | ee ceecans Oem ous | Bee Baer” he 
2 a . fo BO 1A. RAILWAY CO., Ltd., | ave orough training in Steel U nierfteme Tess The Engineer ce, Pg 
— at the rate of not less than £150 per ng nrent -otten eet vl lace Finsbury circus, London, E.C., a —— Contract Works, with Template | |_——-——--—_-_____— m6 4 
P i : e following MA as, either’ NEW | enc: ning , i ANTED in Engineeri Wi rk y 
(2) mee ge to — ise the work of | or SECOND-HAND in first-elass condition. Full | salary 450 Rupees per month. Age from 25 to good DRAUGHTSMAN, ecoustoined anche, 
stud anis in sonatas hgineering. salary | details. of requirements can. be obtained. from Messrs. | 28 years. ¥ on PBF sa lines and able to deal effectively King 
£250. plud & special bonus for the present at | Livesey, not and Hendersén, 14, South-place, | CARRIAGE and SAW MILL FOREMAN, to} preparation of drawings for shop use. State yi! 
oid e rate of per annum, London, } take charge of Timber Machine and Carriage | experience, and salary required.— Address, 4804 T 
Applications, with copies of testimonials, should be p aermet my and full details should be lodged with | Building Shops; must have had first-class | Engineer Office. 48044. 
pitponnt in the first instance to Professor. 5S. M.| the Company by Twelve o’clock Noon on Thursday, experience of Coachbuilding, and able to super- : 
JIXON, City and Guilds (Engineering) College, | 28th August. | vise Timber going through machines. Com- ANTED, in London, JUNIOR copay 
Seen cess S.W.7, not later than Seogeede | ONE SHAPING GfACHINE. | mencing salary 450 Rupees per month. Age « DRAUGHTSMAN, me! experience la Stra 
. 1919. 47 | ONE SCREWING MACHINE. from 25 to 28. years. tural work ; salary £2 10s. week.—Write, statiy, 
| TWO pat DRILLS. Applicants to send full particulars of training and a i 0 47 2 
= . Ed ~ E ONE RADIUS GRINDER. experience, with copies of testimonials.—Add Mee Sater ee ‘he a Otc, 
Mistry ot ucation, gypt. | ONE MILLING MACHINE 4896, The Engineer Office. "4896 a —. 
——— ON RASS FINISHERS’ LATHE.  — $$$ TANTEL ONE Competent MEK H 
DEPARTMENT OF TECHNICAL ONE TUBE WELDING MACHINE, DRAUGHTSMAN for betailing se ANICAL 
RE O bk <4 ONE 250 1b. STEAM HAMMER. JANTED tor India, Experienced MECHANICAL : eee: Basten 
INDUSTRIAL AND COMMERCIAL ONE HIGH.SPEED uae CUTTING SAW. ws EER, capable of Planning and Laying- 4948, Th The Engineer Oitice salary Address, 
EDUCATION. | ONE CRUDE OIL FURNACE [out Engine repairing mbone and ,Mechinery in con. 2 t 4988 4 
3 a | ONE 2.-Ton CUPOLA. | nection with a new Drydock, Erecting Machinery, an is 
the following APPOLNTMENT : are INVITED for | ONE HSE ENGINE LATHE, 12in. centres. | subsequently Managing these Workshops, and’ also TANTED, SEVERAL First- ie MECHANICA; 
RER in avin’ in ENGINEERING at Higher ONE HS. CAR SEee LATHE. Superintending the Upkeep and Repair of a smal! DRAUGHTSMEN by large Engineering Fin, 
oe 4 a Eacuiecine kth. Genaa TWO HS. ENGINE LATHES. | fleet of Cargo Steamers, trading regularly to Bombay. | in London.—Address, giving particulars of experienc 
f salary, £(E)600 to’ £(B)800. ONE TURRET LATHE. Age between thirty and forty ; certificate of health age and salary required, 4876, The Engineer (tice 
‘ Before making Sorsanl application, intending candi- pot 5 a MAKERS’ LATHE, MAKING = £1200 to $2000 per apnum, according to | ———— =“ 2 i 
ates should apply at. once im writing to the =. : 5. 7 : e 


DIRECTOR, Egyptian Educational Mission, 
Victoria-street, Westminster, for a copy of the Note 
referring to the post for which they wish to Aang 
This Note gives further particulars .of 
qualifications required and 
aPPlications. 


4820 


echnical € College, _Finsbury. 


TIONS are yITED to 


28, 


duties and | 
instructions for making 





APPLICA the 
POST of DEMONSTRATOR in ine Electrical Engineer - 


ing Laboratories of the City and Guilds Technical 
. 


College, Leonard-street, Finsbury, 
Testimonials and records of work 


* 


teaching 


experience should be sent to Professor ECCLES at the 


above address before the 31st August, 1919. 4888 


Tniversity of Hongkong 
: The following Sain oy: Shortly 


be made Saad 
SSOR of aa SICS. Salary £600. 
PROFESSOR of CHEMISTRY. Salary £600. 
LECTURER in ENGINEERING (Civil "sad Mecha- 
nical). Salary £500 
LECTURER in ELECTRICAL ENGINEERING. 
Salary £500. 
Term of agreement. five years. 
Agreements renewable at increased salaries. 
Write (in duplicate), a . experience and 
whether married, to ‘‘ A. ‘ig _— 
c. 


A. A. A., 
and Co., Ltd., 5, Nicholas lane, E. 





[J niversity of Leeds. 
MECHANICAL ENGINEERING DEPART- 


a . 


The University Council will shortly proceed to the 
appointment of an ASSISTANT LECTUR: 

£400 a year) and FOUR rey 4 (salaries 
ranging from £250 to £300 a year) in the Engineering 
Department.—Further particulars from the spcEe- 
TARY, The University, Leeds. 





[University of London. 
'  GOLDSMITHS’ COLLEGE. 


ENGINEERING AND BUILDING 
DEPARTMENT. 





APPLICATIONS 
POSTS 


(1) LECTURER in MECHANICAL ENGINEERING. 

Particulars regarding the rost to be obtained on 
request. Commencing salary E205 to £315 per annum, 
according to experience and qualifications. Candi- 
dates should possess a university degree o 
equivalent, and "met have had practical experience. 

(2) PART-TIME ‘ASSISTANT. INSTRUCTOR in 
the ENGINEERING WORKSHOPS, preferably with 
experience of precision work. Remuneration 10s. per 
evening ————_ 3 hours). 


Applications to sent before September Ist to 
the ACTING WARDEN, Goldsmiths’ College, — 
Cross, S.E. 14 48 





igan endl District Mining and 


are INVITED for the following | 





W' TECHNICAL COLLEG 


E. 
APPLICATIONS are INVITED for the post of 
HEAD of the tye ENGINEE. 


Salary £450-25-£600 
Particulars may be obtained from the PRINCIPAL, 
to whom applications should be sent not later than 


August 25th, 4740 _ 
oration ts 


(jrimsby Corp 
DEPARTMENT. 
The § PECIFICA TION No. 1 


for the ‘Shoal are 
§ SPECIFICATION No. 
PART I.—COAL and ASH- HANDLING PLANT. 
PART II.—30-Ton_Turbine-house_ Electrically 
driven TRAVELLING CRANE. 
Part I. includes Overhead Runway, with electrically- 
driven Traveller, Coal Elevators, Ash Trucks, &e. 
The parts may be t ind dently. 
Specifications and drawings may be obtained from 
the undersigned on payment of a deposit of One 
Guinea, which will be returned on receipt of a bona 
fide Tender. 
Tenders are to be received by first post, Thursday, 
September 25th. 
Corporation epataity Works, 
Grinis 


Londen County: Council. 


APPLICATIONS are INVITED for TENDE 
for FOUR ELECTRICALLY-DRAWN WAGONS, with 
Towers complete, for use of the Council’s tramways. 
Particulars and forms of Tender may be obtained, on 
payment of a deposit of 21s. to the Cashier of the 
Council, from the Clerk of the Council, County Hall, 
Spring Gardens, S.W. 

No Tender received at the County Hall after 4 p.m 
on Tuesday, 2nd ee ie. wil! be considered. 


4927 Clerk of the London County Council. 











| 
| 
| 
| 





4962 





RS 








tion he a @ live man, energetic, an 
comainer with tactful hustling methods; motor car 
experience an advantage. Give age, places of em- 


w. ¥% ickers 
“028 | 


ER (salary | 


| the Company, 3, Victoria-street 


all 
| monthly, the value of the dollar being two shillings 


| experience generally, 


| of testimonials, and ane personal refere: 
essrs. C. C. L 


| information 


ployment during the war and for two years prior 
to same, salary received and expected 
in confidence.—Address, 


| of the South Indian _ Railway Company, 
Tyres’ 


MACHINE. 





A invite Bg eg TENDERS for (1) vibe 
ING NEW GAS MAIN at Joyce Green Hospital, 
Dartford, Kent 
WASHING MACHINES at the Eastern. Hospital, 
Grove, Homerton, E. 9, 
and specifications prepared by M 
C.E, T. Mech Engineer-in- "Chief. The drawing. 


T. Cooper, M. Inst. 


at the oe of the Boa Embankment, E.C. 4, on 
and after 10 a.m., on Friday A st 15th, 1919, and 
the drawings, specifications and forms of Tender can 
then be obtained upon payment of a deposit of £1 in 
respect of each work. The amount of the deposit will 
be returned only after the receipt of a bona fide 
Tender sent in accordance with the instructions on 
the form of Tender, and after the specifications and 
the drawings have been returned, Tenders, addressed 
as noted on the form, must be delivered at the office of 
the Board not later than 2 on Wednesday, September 


3rd, 1919 
DUNCOMBE MANN, 


4872 Clerk to the Board. 
+ ° ” 
[he South Indian Railway Com- 
PANY. LIMITED, 
are -—— to receive TENDERS for the SUPPLY of 
TEEL ttt ES for LOCOMOTIVES and 
Ss 


R T 
2. COR PLATES for LOCOMOTIVE FIRE- 


Specifications and — of Tender may be obtained 

at ‘the Company’s 0’ 
Tenders, dressed “te. the Chairman and Directors 
Limited, 
marked or ‘‘ Copper Plates,’’ as the case 
may be, must be left with the undersigned not later 
than Noon on the 27th August, 1919. 
A charge, which will not be returned, will be eats 
of 20s. for each copy = the specification. Copies of 
the drawings may be obtained at the office of Rober*. 
White, Esq., M. Inst. CE. aw. Engineer .o 


(By order), 





Finsbury Pavement House, 
ndon, E.C. 2, 


7th August, 1919. 4916 





Municipality of Singapore, 


8 TS SETTLEMENTS. 
MU. ieee ENGINEER: 8 DEPARTMENT 
SISTANT oat age rg 
The Mu nicipal ission: 


of Tow! 

Singapore REQUIRE an ASSISTANT. ENGINEER, 
between 25 and 32 years of age, of sound constitution, 
and unmarried. He must have had a good technical 
education, with a regular training as a Civil Engineer, 
and must have a practical knowledge of Surveying, 
Levelling and Estimating, and experience in ordinary 
Municipal nag eA Sewerage and Sewage 
Disposal, both in the Design and in the Construction 
of New Works and in ordinary Maintenance. er- 
ence will be given, other things being equal, to appli- 
cants who ve sed the examination of the 
Institution of Civil Engineers (Associate Member) or 
that of the Institution of Municipal and County 
Engineers. e engagement will be for three years, 
and the applicant - to state the earliest date upon 
which he could free to leave for Singapore. The 
ey candidate must pass a medical examination 
as to his fitness for service in a tropical cli 


he Metropolitan Asylums Board 


2) PROVIDING and FIXING NEW 
e 
in anegrdgpee with drawing 


specifications and forms ry Tender may be inspected | 


qualifications. Three years’ agreement. 





| Apply by letter, Box No. vi: c.o. Barker and 

Howard, East India-avenue, E.C P973 A 

5 ee I aa 
ANTED, SEVERAL Energetic 


W Eide 2 LERS 
to represent Builders’ and Contract Mer 

chants in various parts of England ; knowhedge ot 
these trades essential—Write, stating experience, 
connections, qualifications and salary or commission 
required, to 4923, The Engineer Office. 4923 A 





REPRESENTATIVES REQUIRED 
LARGE Firm of Engineers, Manufacturing Steam, 
Electrical and Pumping Machinery, DESIRES 

to secure the SERVICES “ot several OLD-ESTA- 
BLISHED COMPANIES _ would be able to gee 
AFTER their INTERESTS efficiently and to act as 
their REPRESENTATIVES in the bellowing districts 
en India :—Bombay and Hyderabad, adras and 
. Bengal, Central India and Central Provinces, 

and ay Provinces and Northern India.—Apply 
W. H. ALLEN, SON and CO., Ltd., 

yey 8 ‘Engincering Works, Bed ford. wi 4895 A 





Uy ears WORK. MASS PRO DUCTION 

ANTED, first-class MACHINE SHOP SUPER. 

inTEND ENT; only men of wide experience and 

first-class organising ability need apply; American 

So ag desirable, but not essential. State aa 

age nd salary required.—Address, 
Engineer Office. 


s 
o09 A 





LECTRICAL ENGINEER REQUIRED for Straits 

4 Settlements; must have sound theoretical and 
practical training ; single, age under 30; 
agreement,—Address ZB 414, care 
Leadenhali-street, EC. 3 4892 A 

NGINEER, British, French or " ‘Beleia RE.- 

Q RED, to Take Charge of Iron Rolling Mills 

at Pondicherry, India. Native labour loyed under 

Belgian foreman.—Write, stating qualifications and 
eplary required, to GALBRAITH and GRANT, Ltd 

, Billiter-omunte. London, E.C. 3. 4926 a 








IREPROOF DOORS AND RUNWAYS. ap teite 
and energetic REPRESENTATIVE ANTED 
to travel for first-class London House.—W rite. stating 
experience and qualifications, salary or commission 
required, to 4922, The Engineer Office. 4922 a 





ENERAL MANAGER WANTED for Projected 
Branch Works in India by old-established 
English Engineering Somreny Applicants should 
stated education, experien war service and 
salary required .—Address, 1850, *The mee Dee- 
4850 A 





RODUCTION ENGINEER REQUIRED to Take 

Charge of Detailed Production in large Mechanical 
Engineering Shop; experience with Engines and 
Turbines will be useful. State qualifications, age and 
salary expected.—Address, 4963, The Engineer Office- 








963 A 
ge Sr for North of Ireland, TWO CIVIL 
ENGINEERING ASSISTANTS, experienced in 


Design and Detailing of Works in Structural Steel, 
Reinforced Concrete and General Building Construc: 
tion ; must be able to make Surveys and pon- 
sible for Preparation of Complete Working Drawings . 
State age, experience and salary required. =e 
4853, The Engineer Office. 





A 
second-class passage will be provided by mail steamer 
or a first-class passage by other steamer, with half- 
pay during the voyage out. The salary will be 
3600 dollars for the first, 3870 dollars for the second, 
and 4140 dollars for the third year, with a duty 
allowance of 72 dollars per annum, paid 


and fourpence sterling. Such local transport allow- 
ance as may from’ time to time be sanctioned by the 
Commissioners will be paid. Applications, marked 
on cover *‘ Assistant Engineer,”’ stating age and place 
| of birth, and giving details of education, training and 
and in Sewerage and Sewage 
Disposal, referring to the above requirements seriatim, 
and stating when free, accompanied by aoe pay 4 


lodged _ with M INDSAY and PEIRCE, 
M.M. Inst. C.E., 180, Hope-street, Glasgow, Agents 
to the Municipal Commissioners (from whom further 

be obtained), not later than 
Wednesday, 27th "sugest, 1919, 4883 


HE ‘“‘ D.P.”’ BATTERY CO., Lta., are Propived to 
receive APPLICATIONS for the POST of WORKS 

MANAGER.—Apply, stating age and past experience, 

to J. WADDELL, Manager, Bakewell. 4879 A 








RANSMISSION APPLIANCES.—WANTED, Ener- 
getic REPRESENTATIVE to represent London 
ouse ;' thorough knowledge of Transmission Appli- 
ances essential.-Write, stating experience, connec- 
tions (if any), and salary or commission required, Ba 
4921, The Engineer Office. 4921 








ORKS MANAGEMENT. — ASSISTANT RE- 

QUIRED, with good education, sound know- 

ledge of Production, and preferably with experience 

in mange my of Steam Turbines ; to suitable my 
State age, experi 

ence and sealary expected.—Address, 4964, be Engi- 
neer 4A 





State age, experience and wages requi 
4907, , The e Engineer | Office. _ 


po oR apn sol experience 
tat! 
liberty, 4750, . The Engineer Office. 


TGRANIC ELECTRIC CO., Ltd., Bedford. 


ANTED, THREE Sapien’ } DRAUGHTSMEN’ 
Two for Locomotive Work and One tor Hleetri 
Power Station Lay-out, 


hae - 
qualifications and salary he CMA 
Office, LANCASHIRE and YORKSHIRE K ATLWai 


Horwich, 8.0., Lancas 4953 4 
wt: TWO MECHANICAL DRAUGHTs 
MEN, with experience in Chemical Plant ay 
Sugar Machinery.—Address, stating age, experienc: 
and wage, 4870, The Engineer Office. 4870 ~ 


TANTED, DRAUGHTSMEN,‘ with Good Experi. 
ence on Engines, Condensing Plants, &c.; Mar 

chester district.—Address, 4863, The Engineer Ottice 

4863 4 


ape. Bt ating age 








ANTED, TWO DRAUGHTSMEN, Used to Oil 

~ Mill,Machinery ; fornmanent situation to suit. 

able | men. —Address, stating fully age, experience ant 
salary required, 4972, The Engineer Office. 4972 


N OPENING Presents itself for a DRAUGHTs. 
@MAN who has a knowledge of Coal Washing, 
to assist in developing an already existing business ; 
must be prepared for hard work and travel 
Address, giving the fullest particulars as to experi- 
ence, age and salary, 4965, The Engineer Office. 

4065 A 


APABLE DRAUGHTSMAN _WANTED IMME. 
* DIATELY by leading of Engineers ; 
applicants must be e a. -_- Hh. = the Preparation 0 
Modern Heating, Ventilating ond Domestic Engineer 
ing Lan ggg Omg stating age, quulifications, 
experience, salar —” end when disengaged 
rth The Enaineer O 4718 A 





RAUGHTSMAN.—THE RHONDDA ENGINEER. 
ING and MINING CO., Ltd., Bridgend, South 
Wales, REQUIRE ONE or TWO D RAUGHTSMEN 
used to Colliery Screening and Coal-handling Plant ; 
a knowledge of coal-washing plant would be an 
advantage. Please apply by letter, stating experience 
and salary required 968 A 





RAUGHTSMAN, Experienced Leading Assistant 
WANTED, for Lron and Steel Works, East of 
England. State age, salary required, when free, and 
give brief tabulated particulars of previous éxperi- 
ence.— ress, 4954, The Engineer Office. 4954 4 





RAUGHTSMAN and ESTIMATOR REQUIRED 
*for high-class London Firm of ° Heating and 





Ventilating Engineers.—Apply, stating age salary 

experience, to Box 952, Samson Clark and Co., 
Ltd., 58, Great Portland- street, a 4875 A 

UGHTSMAN (MECHANICAL), Well up in 

« Structural Engineering for Railway Electrifica- 

tion’ Work.—Address, stating age, salary, references, 
4877, The Engineer Office. 4877 A 


ies Gs REQUIRED by London Maginss fs, 
Di Structural Work, Elevators and 
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RAUGHTSMAN REQUIRED IMMEDIATELY near 


London ; experienced in Automatic Telephones. 
—Write, stating experience, to P978, The Engineer 
Office. P978 4 

RAUGHTSMAN REQUIRED in ‘the North of 


experienced in Hoisting Machinery. 
red ,— Address, 
4907 A 


England ; 





RAUGHTSMAN REQUIRED with aitiaitenes in 





Design and Construction of Small Dynamos, 
i and Automatic Switch Gear.—-Write, stating 
experience and salary required, 4899, ‘The 
Engineer Office. : 4899 A 
RAUGHTSMAN WANTED for Design Office in 
London. Only those having first-class Crane 


need apply.—Address, 
age, experience, salary required, and when at 
4750 A 
RAUGHTSMEN WANTED, JUNIOR and Experi- 
. for Design and Detail of Electric Control 
Gear.—Write full details, age, experience, “eae a 
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ANTED, an Up-to-date Machine Shop MAN to 
Take Fave ys of a Department on Mass Produc- 
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4956, The Engineer Office. 
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theoretical ; 
agreement for four years on salary of Rs 
month over the first year, rising to Rs. 750 the fourth 


office at a colliery need apply.—Address, 
Pottle and Sen, 15, Cullum-street, London, E, LG. ‘8. 


ANTED, for an _ Indian Colliery « a Thoroughly 
MINING ENGINE and 


TANTED, a DRAUGHTSMAN for Machine Tool 
Design.—J. SAGAR and CO., Ltd., — wg 
Halifax. 
ANTE an Experienced MECHANICAL 
DRAUGHTSMAN, with some knowledge of 
Steam.—Address, stating experience, age_ -_, Seah 
required, 4975, The Engineer Office. 
WA. COMBINED .SHIP DRAUGHTSMAN 
and LOFTSMAN for East Coast Yard ew and 


small cargo eraft and tugs.—Address, stating salary 
and experience, 4776, The Engineer Office. 4776 Aa 
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AUGHTSMEN for Light Constructional I[ron- 
work and Roofing, Emergency Staircases, &«.; 
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The Engineer Office. sy 





hans te DRA 
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Calculating Diagrams for Reinforced 
Concrete. 
By JAMES WILLIAMSON, A.M.I.C.E. 


In dealing with the problem of reducing the amount 
of labour involved in calculations for the design of 
reinforced concrete members, the author has developed 
a series of calculating diagrams covering the full 
range of ordinary design. The diagrams are essen- 
tially of two types, one a combination of logarithmic 
alignment chart, with the ordinary logarithmic graph, 
and adaptable to slabs, beams, shear members, pillars, 
&c. This type of diagram generally deals with a 
number of variable data, and leads directly therefrom, 
without calculation, to the desired results, which may 
be in one, two or more difforent quantities. Examples 
ot this type applied to the design or analysis of slabs 
and pillars are piven in our Supplement in Figs. | and 2. 
The slab diagram, for instence, whichis prepered for a 
definite working tensile stress on the reinforcement 
and a definite modulus ratio, takes account of four 
variables—load, spen, concrete stress, and conditions 
of fixing—and gives directly for any combinztion of 
these the required thicknoss of slab and the amount 
of steel reinforcement. 

The second type of, diagram is applicable to the 
cases of doubly reinforced beams and rectangular 
sections under combined stresses, for which the 
ordinary formule are cumbersome, and do not admit 
of direct solution. In this type two sets of inter- 
secting curves are plotted with reference to vertical 
and horizontal ordinates representing two of the 
variables, and serve to determine factors which 
enable the resisting moment, principal! stresses, «c., 
of the section to be obtained by simple celculation. 
The examples described below deal with the cases of 
doubly reinforced sections under bending only, under 
bending and compression, and under bending and 
tension, and enable the ordinary problems, either of 
design or analysis, te be readily and simply solved. 
Each diagram of this type is one of a set of three 
arranged to take care of variable distance of rein- 
forcement from the surface. 

All the diagrams are based on the usual assumption 
of straight line variation of stress across the section, 
and no approximation is introduced other than the 
ordinary limitations of draughtsmanship. 


DraGRAM No. 1 FOR DESIGN OF SLABS. 


This diagram is primarily intended for the design 
of reinforced concrete slabs in floors, tanks, ships’ 
skins, foundations, &c., with a working steel stress 
of 16,000 Ib. per square inch, a modulus ratio of 15, 
and a working stress on concrete of 200 to 1000 Ib. 
per square inch. It leads directly without calcula- 
tion from the data—load per square foot, span in feet, 
concrete stress, and conditions of fixity—to the 
desired results—thickness of concrete and area of 
reinforcing rods. The diagram can also be used as 
described below for steel stresses other than 16,000 Ib. 
per square inch, and for analysing the stresses in 
existing slabs. 

Simply Supported Slab.—Connect the total dis- 
tributed load per square foot—live load plus weight 
of slab in the case of a floor—on Scale ** A ’’ with the 
span on Scale “B” by alignment, and mark the 
intersection point on Scale “C.” This point on 
Scale “‘ C” gives the bending moment in inch-pounds 
on a strip of slab lft. wide. Follow the bending 
moment from Seale ‘“‘C’’ up diegonally parallel to 
the sloping lines to intersection with the oppositely 
inclined diagonal denoting the appropriate working 
stress for the class of concrete used. Retain the 
point so found, and refer it to the vertical lines of the 
diagram to obtain the net depth of the slab, that is, 
the depth from the compression surface to the centre 
of the steel rods. The same point referred to the 
horizontal—-slightly curving—lines of the diagram 
gives the cross-sectional area of distributed steel 
required in the strip of slab 1ft. wide. 

Example of Desiqn of a Simply Supported Floor 
Slab.—-A simply supported flat floor slab is required 
to carry a superimposed distributed load of 150 Ib. 
per square foot over a clear span of 9}ft. The work- 
ing stresses in concrete and steel to be 600]b. and 
16,000 Ib. per square inch respectively. 

For purpose of design assume thickness of sleb to 
be 6in. and take eflective span equal to 10ft. 

Distributed super load = 150 lb. per sq. ft. 
Weight of 6in. slab = 75 |b. per sq. ft. 





Total load = 225 lb. per sq. ft. 


Lay the edge of a scale across the points 225 1b. on 
Scale “‘ A,” and 10ft. on Seale “ B.” This cuts just 
under 34,000 on Seale “C.” Follow up diagonally 
parallel to the sloping lines to intersection with the 
diagonal representing concrete 600 Ib. per square inch. 
Referring this point to the vertical lines, note that it 
lies between 5in. and 5}in. at approximately 5. 4in. 
By reference to the horizontal lines it is also noted 
that the point lies practically at 0.44 square inches. 
The slab therefore requires a net depth of 5.4in. with 
0.44 square inches of steel per foot. This amount of 
steel is provided by 4in. diameter rods at 5jin. 
centres. Allowing for about }in. of concrete cover 


over the rods the slab may be made of a total thickness 
of 6in. with 3in. diameter rods at 5in. centres. 


Continuous -Slab.—-To use the diagram for a econ- 
tinuous slab start from the total load per square foot 
on Seale “ A,” follow diagonally down to the left to 
the vertical line denoting the appropriate moment 
factor, then diagonally down to the right, parallel to 
the lines, back to Seale “‘A.’’ The point thus 
reached is the equivalent load on a simply supported 
span, and therefore, starting from this point, the 
procedure is the same as above described. 

When Working Steel Stress is not 16,0001b. per 
square inch.—The use of the diagram for working 
steel stresses other than 16,000 lb. per square inch is 
based on the principle that the stresses in steel and 
concrete increase proportionately with the bending 
moment. Thus the load carried. Ly a slab stressed to 
300 Ib. and 8000 Ib. will be just half the load carried 
when the stresses are 6001b. and 16,000lb. If, 
therefore, we desire to design a slab for, say, 400 lb. 
and 12.000 lb. we increase the steel stress to 16,000 Ib., 


a ae : 
in the proportion Ts’ and increase the load and the 


concrete stress in the same proportion and then 
design from the diagram. 

Analysis of Stresses in Slabs.—The diagram may 
be used in similar manner to analyse the stresses in 
existing slabs. In this case we must know the net 
depth of slab and amount of reinforcement. We 
must also know the loading, and can calculate or find 
from the diagram the bending moment produced 
theroby. 

Fix on the diagram the intersection point of depth 
of slab and area of steel. Refer this point to the 
lines of concrete stress and read off the concrete stress 
from the diagram. Follow diagonally down from 
the same point to Scale “ C ”’ and read off the bending 
moment. If the actual bending moment on the slab 
is greater or less than this, then our steel stress of 
16,000 Ib. and the concrete stress as read off fall to be 
increased o1 decreased in the same proportion, in 
order to obtain the actual stcel and concrete stresses. 


DracraM No. 2 ror Desien or PILLars. 

The diagram is arranged for the design of rein- 
forced concrete pillars of square, round or octagonal 
section, with basic working stress on the concrete 
having any usual value and with any ordinary pro- 
portion of longitudinal steel. Arrangement is also 
made to take account of the nature of the binding 
or hooping of the pillar as affecting the permissible 
increase of stress on the concrete. 

The basic working stress on the concrete is given 
on Secale A. The vertical lines to the left of Scale A 
represent the amounts of longitudinal steel in the 
pillar expressed as a percentage of the effective cross- 
sectional area. The effect of the longitudinal steel 
in increasing the strength of the pillar is obtained by 
following up diagonally to the left from the basic 
stress on Seale A to intersection with the vertical 
denoting the percentage of longitudinal steel and 
continuing then diagonally up to the right, parallel 
to the lines, back to Seale A. The point arrived at 
is the stress per square inch on concrete alone required 
to give the total load on the pillar. Connecting this 
point by alignment with the size of pillar on Scale B, 
we obtain by intersection on Seale C the safe working 
load. This procedure applies to the case where 
ordinary binding is used, and no account is taken 
of hooping effect. 

Example.—-A 10in. square pillar with ordinary 
binding has 3 per cent. of longitudinal steel. What 
is the safe working load, taking the whole concrete 
section as effective ? Working stress on concrete 
500 Ib. per square inch. 

Starting from 500 on Scale A and proceeding 
diegonally to left and right, as indicated by dotted 
lines, we reach a point at about 710 on Scale A. By 
alignment from this point to 10in. square on Scale B 
we cut at about 71,000 on Scale C, which is the work- 
ing load for the pillar, in pounds. 

Example.—-An octagonal pillar with ordinary bind- 
ing is required to carry a load of 150,000 lb. Working 
stress on concrete 600 1b. per square inch. Whole 
section of concrete effective. Determine a suitable 
diameter using about 2.5 per cent. of longitudinal 
steel. 

Proceeding from 600 diagonally to left and right 
for 2.5 per cent., we reach about 810 on Scale A. 
A line through this point and 150,000 on Scale C 
cuts just under 15}in. on the left side of Scale B. 
This is the diameter of pillar required, its area being 
188 square inches. 

Area of longitudinal steel = 188 

= 4.70 square inches. 

Eight rods Zin. diameter would provide 4.8 square 

inches. 

Procedure to Take Account of Binding or Hooping 
as Increasing the Working Stress.—--The arrangement 
for taking account of the effeet of binding or hooping 
in increasing the permissible working stress is con- 
tained in the Seales D, E and F, and the diagonally 
crossed area on the right-hand side of Scale A. 

Seale E gives the value of fs. as tabulated 
in the London County Council Regulations for Rein- 
forced Concrete, Scale D the volume V, of binding 
or hooping expressed as a percentage of the core. 
Connecting by alignment the values for a particular 
case on Seales E and D, we obtain by intersection 
on Scale F the value of the factor (1 + fs. V;), which, 
when multipled by the basic concrete stress gives 


x 2.5 per cent. 





the permissible increased stress due to the hooping. 


The operation of obtaining this increased stress is 
performed on the right of Scale A. Vertical lines 
denote values of (1 + fs. V,) obtained from Seale F. 
Commencing at the basic stress on Scale A and pro- 
ceeding diagonally up to the right to intersection 
with the value of (1 +.fs. V,), and then diagonally 
up to the left back to Scale A we reach the value of 
the increased stress due to hooping. The procedure 
from this point, to take account of longitudinal 
steel, &c., is as already outlined for pillars with 
ordinary binding. 

Example of Hooped Pillar.—-An octagonal pillar 
with 3 per cent. of longitudinal reinforcement and 
1.25 per cent. of helical hooping, having a lateral 
pitch of 0.30d is required to sustain a load of 
170,000 lb. Besic working stress on concrete 600 lb.:; 
Conerete cover over longitudinal reinforcement to 
be ljin. Determine scantlings of pillar and rein- 
forcements. 

The London County Council regulations give for 
helical hooping with pitch 0.30d the value of 
fs. as 24. Taking, then, a line through 24 on 
Scale E and 1} per cent. on Scale D, we find on 
Scale F the value of (1 + fs. V,) as 1.30. We then 
commence at the basic concrete stress 600 on Seale A, 
follow diagonally up to the right to meet the 1.30 
vertical line, then diagonally up to the left to about 
780 on Sezle A. This is the incre»3ed_ stress per- 
missible on account of the hooping. We continue 
on to the left to meet the vertical denoting 3 per 
cent. longitudinal reinforcement, and then diagonally 
up to the right back again to Seale A, reaching a 
point just over 1100. This is the equivalent stress 
over the area of hooped cere, taking account of both 
hooping and longitudins! reinforcement. A _ line 
from this point through 170,000 on Scale C cuts 
Scale B at the diameter required, which is practically 
14in. This is the diameter of hooped core. 

Area of 14in. circle =: 154 square inches. 

3 per cent. longitudinal reinforcement = 4.62 
square inches. 

Say, eight rods Zin. diameter 

Sectional area of hooping A,, where P, is pitch in 
: : V,dP, 1.25 x 14 x 4.2 
nen 2A, 

4 100 x 4 


. 183 square inches. 


= 4.8 square inches. 


I 


Practically }in. diameter required, 4.2in, pitch. 
Overall diameter of pillar 14in. + 3in. = 17in. 


DraGRAM No. 3 FoR DESIGN OF DouUBLY REINFORCED 
RECTANGULAR BEAMS UNDER BENDING ONLY. 


The diagram shown—one of a set of- three—-is 
arranged essentially to give the value of Z in the for- 
mula for resisting moment R = Zbd?c. The factor 
Z depends on the percentage amounts of tensile and 
compressive reinforcement and on the distance of 
the latter from the compression surface. 

Yertical and horizontal ordinates on the diagram 
represent percentage amounts of tensile and com- 
pressive reinforcement respectively. The intersection 
point of the percentages for a given beam, when 
referred to the values marked on the curved lines of 
the diagram gives the factor Z. Thus, referring to 
Diagram No. 3 for the case d, = .10d, we note that 
the intersection of 1.5 per cent. tensile with 1.2 per 
cent. compressive reinforcement lies on the curve 
marked 0.29, so that the resisting mcment for a beam 
with these percentages = 0.29bd*?c; c being the 
compressive stress on the concrete. 

The diagonal lines of the diagram give the stresses 
in the steel reinforcement in terms of the concrete 
stress as unity. Taking the above-mentioned per- 
centages, we note that their intersecticn lies on the 
diagcnal marked 22 in large figures and 11.3 in small 
figures. 'These values denote the stresses in the tensile 
and compressive reinforcements respectively in terms 
of the concrete stress. 

Taking the particular case of a beam with 6 = 10in., 
d = 20in., 1.5 per cent. tensile and 1.2 per cent. 
cc mpressive reinforcement and c = 600 Ib. per square 
inch, we have 

R= 0.29 x 10 x 20? x 600 = 696,000 inch-pounds. 

t = 22 x 600 = 13,200 Ib. per square inch: 

Cs = 11.3 x 600 = 6780 lb. per square inch. 


In using the diagram in the region of high tensile 
reinforcement stresses it is necessary to take the 
concrete working stress at such a value as will limit 
the tensile reinforcement stress to its proper working 
value. If, for example, the working stresses are 690 and 
16,000 these will be obtained simultaneously by any per- 
centages whose intersection falls on the line AB. For 
any point in the field of the diagram to the right of 
AB, if we work to a compressive stress of 600 the 
tensile stress in the reinforcement will be less than 
16,000, while in the field to the left of A B, if we work 
to the same compressive stress in the concrete the 
tensile stress in the steel will be greater than 16,000. 
In the field to the left of A B it is therefore necessary 
to use a reduced value of C and appropriate reduced 
values—on the basis of 600 and 16,000—are marked 
on the diagonal lines. 

If the particular working stresses are 750 and 15,000, 
ratio 20, the desired result will be obtained from any 
intersection falling on the diagonal marked 20, 
11.5, and similarly the value 750 for C can be used in 





the formula for all points falling to the right of this 
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diagonal, while a suitably reduced value must be 
The 
reduced value at any diagonal will be equal to 15,000 


used for all intersections falling to the left of it. 


divided by the larger ratio marked on the diagonal. 


Example of Design of a Doubly Reinforced Concrete 
Beam.—aA reinforced concrete beam is required to 
carry a distributed load of 6 tons over an effective 
span of 12ft., and to be arranged with equal 
Working 
16,000 lb. per square inch. 
Determine the central section of the beam, taking it 


amounts of reinforcement top and bottom. 
stresses 6001lb. and 


as simply supported. 


Load, 6 tons been eae 13,440 Ib. 
Estimated weight of beam 1,800 Ib. 
MORE SOME ony nas ane 15,240 Ib. 


Assume d = .10dandb = .60 dso as to 


in each flange giving a factor of 0.26. 
15,240 x 12 x 12 
8 
274,300 inch-pounds. 
R = 0.26 x .6d x d? x 600 = 93.6 d8. 
274,300 
93.6 
from which d = 14. 3in. 
and 6 = .6d = 8.6in. 
Net section, say, l4in. x 9in. 
Steel = 14 x 9 x 1.1 per cent. = 1.39 square inches 
in each flange. 
Adding about 2in. of concrete over centre of tensile 
steel the total size will be I6in. xX 9in. with, say, 
three rods ?in. diameter in each flange. 
Example of Analysis of Stresses in a Doubly Rein- 
forced Beam.—A doubly reinforced beam 17in. x 10in. 
gross section has six rods jin. diameter in the tension 
flange grouped at 2in. from the surface and four rods 
fin. diameter in the compression flange at I}in. from 
the surface. It is subject to a bending moment of 
650,000 inch-pounds. Determine the stresses in 
concrete and steel 


Bending moment on beam = 





f= = 2930 





Net beam ldin. x 10in. = 150 sq. in. 
Tens. steel 6 R fin. dia. = 3.6sq. in. = 2.4 per cent. 
Comp. steel 4 R jin. dia. = 2.4.sq. in. = 1.6 percent, 


Taking the intersection of 2.4 per cent. with 1.6 per 
cent. on the diagram for d, = .10d, we get Z = .356. 
.356 x 10 x 15% x C = 650,000, 
from which C = 812 Ib. per square inch. 
By reference to the diagonal lines the ratios of steel 
stresses to concrete stresses are seen to be about 17 
and 11.8, so that 


Tensile stress on steel 


17 xX 812 = 13,800 Ib. per 
square inch. 


11.8 x Si2 
square inch. 


Comp. 9580 lb. per 


Dracram No. 4, FoR DESIGN oF DouBLy REINFORCED 
RECTANGULAR SECTIONS, SUBJECT TO COMPRESSION 
AND BENDING, PRODUCING TENSION IN REINFORCE- 
MENT. 


The diagram shown—one of a set of three—is 
arranged for equal amounts of steel in top and bottom 
at equal distances from the surface, and is applicable 
to cases where the bending moment is large enough 
to annul at one side of the section the compression 
due to the load or thrust, and produce tensile stresses 
in the steel reinforcement of that side. 

The horizontals of the diagram give the “ ex- 
centricity ’”’ in terms of the depth d, this being the 


‘ 


value 





1 where M is the bending moment on the 


section in inch-pounds, and W is the load or thrust in 
pounds. There are two sets of curves on each diagram, 
one set tending horizontally from the lower portion 
of the right-hand edge, and bending up to the upper 
edge. This set corresponds to the curves on the 
diagram for doubly reinforced beams under bending 
only, and gives the factor Z in the formula R = 
Z b d*C, the other intersecting set of curves gives the 
steel stresses in terms of the concrete stress, the unit 
values for the tension steel and compression steel being 
marked in large and small figures respectively at the 
right-hand end of each curve. 

The factor Z is read off at the intersection point of 
** steel percentage ”’ and “‘excentricity ’’ by reference 
to the values marked on the adjacent curves. The 
concrete stress C on the extreme edge of the compres- 
sion side is then obtained from the formula M = 


2 it 3 
Z 6b d?C,orC AME 


the thrust and bending moment combined. By 
referring the same intersection point to the curves of 
steel stresses we obtain the amounts of these stresses 
in terms of the maximum concrete stress. 

The procedure in designing a section to resist given 
bending moment and thrust is indirect. Assume 
depths d and d, and an appropriate steel percentage ; 


This is the stress produced by 





caleulate the excentricity for this depth, and 





N 
Wd 


give a beam 
with a total depth equal to about twice the breadth. 
By inspection along line A B we note that in order 
to have equal amounts we must have 1.1 per cent. 
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M 
ZAC 
If this breadth b is too large or too small for practical 


M=ZbdCord = 


recalculation made for 6 till a suitable section is 


obtained. 

Example for Determination of Stresses in a Rectan- 
gular Section, Subject to Given Load and Bending 
Moment.—A 20in. by 12in. section with three rods 
l}in. diameter, top and bottom at 2in. from the 
surface, resists a bending moment of 640,000 inch- 
pounds, and a thrust of 26,000 lb. Determine the 
stresses. 


° 

d, = = =.10d. We therefore use diagram No. 4. 

Excentricity = a n..._ ar | 
Wd 26,000 x 20 

9 

Steel on SX ESM 1.53 per cent. in 

20 x 12 
each side. 


The intersection of 1.53 per cent. with 1.23 excen- 
tricity lies between the curves marked 0.23 and 0.24, 
and by interpolation Z is about 0.233. The inter- 
section also lies practically on the steel stress curve 
marked 14 and 11.8 


M 640,000 








c= — = = 580 Ib. per 
Zbad? 0.233 x 12 x 20? 
square inch. 
Tension steel stress = C x 14 = 680 x 14= 


8120 lb. per square inch. 


Compression steel stress C x 11.8 = 580 x 
11.8 = 6840 Ib. per square inch. 


Example of Design of Rectangular Section to With- 
stand Thrust and Bending Moment.—-An arch rib for 
a roof is required to resist a thrust of 30,000 lb., 
together with a maximum bending moment of 780,000 
inch-pounds, positive or negative. Stresses not to 
exceed 800 Ib. and 16,000 Ib. per square inch. Deter- 
mine a suitable rectangular section. 
The approximate dimensions of the section can be 
obtained by calculating first as a singly reinforced 
beam with the above stresses for the given bending 
moment. This gives a section about 22in. by 12in. 
The actual section to resist the given forces may be 
greater or less than this, depending on the amount of 
reinforcement provided. 
Let us take first the case where the reinforcement is 
just sufficient to make the tensile stress on steel be 
16,000. 
Ratio of stresses ee 20. 
800 
Excentricity for 22in. depth = ee as |, 
30,000 x 22 
This amount of excentricity on the diagram for 
d, = .10 dcuts the curve of steel stresses marked 20, 





18. 


11.1 at the point of 0.67 per cent. reinforcement and 
0.154 factor. 
.*. 0.1546 x 22% x 800 = 780,000, 
from which } = 13.1. 


A gross section of 22in. by 13in. might therefore 
be used with 22 x 13 x .67 per cent. = 1.92 square 
inches of steel in each flange. 
Tensile stress in steel would be 20 x 800 = 16,000 Ib. 
Compression stress in steel would be 11.1 x 800 = 
8880 lb. 
The above is the smallest amount of steel that can 
be provided in the section without exceeding the 
working tensile stress. 
By using increased amounts of reinforcement, the 
section can be reduced in size. Let us try a section 
a, ee 
30,000 x 18 
If we decide to use 1.8 per cent. of reinforcement in 
each flange the factor obtained from the same diagram 
will now be 0.26 and the steel reinforcement stresses 
14 and 11.8. 
.*. 0.26 x b x 18? x 800 = 780.000, and 6 = 11. 5in. 
Reinforcement 18 x 11.5 x 1.8 per cent. 3.73 
square inches in each flange. 
Tensile steel stress 800 x 
square inch. 
Compression steel stress = 800 x 11.8 = 9440 Ib. per 
square inch. 
Alternative sections are therefore 22in. by 13in. with 
1.92 square inches steel in each flange, and 18in. by 
11}in.jwith 3.73 square inches steel in each flange, and 
any particular limitations as to depth or breadth can 
be given effect to in similar manner by the use of the 
diagrams. 


18in. deep. Excentricity now= 1.44. 


14 


11,200 lb. per 


DraGraM No. 5, FoR DESIGN OF DouBLY REINFORCED 
RECTANGULAR SECTIONS UNDER TENSION AND 
BENDING. 


Vertical ordinates represent the percentage of steel 
in each face. Horizontal ordinates represent the 


excentricity ss where T' is the total tension on the 


section. 


purposes, another depth d must be taken, and a 


“excentricity ”’ when referred to the dotted line 
curves, gives the value of Y in the formula R= Y bd? , 
t being the tensile stress on steel. 

By equating this “‘ nominal resisting moment ” to 
the bending moment, we find the value of t. The 
same intersection point referred to the full lines of the 
diagram gives the ratio of the concrete compressive 
stress to the steel stress, and the latter being now 
known, the former can be found. The stresses on 
steel reinforcement on the compression side of the 
section are always moderate, and need not be 
determined. 

Example.—aA 10in. X 5in. rectangular section, with 
0.925 square inches steel in top and bottom at lin. 
from the surface, is subject to a bending moment of 
86,000 inch-pounds, together with a tension of 5000 Ib. 
Determine the principal stresses in stee] and concrete. 

We must first determine the percentage of steel, 


the excentricity and the ratio s ; 


925 x 100 _ 


Per cent. steel in each face = peseenes 1.85. 
10 x & 
Excentricity = ee = 1.72 
“ 5000 x 10 


d, = lin. = .10 d. 

On the diagram for d, = .10d, we find that the 
intersection of 1.72 excentricity with 1.85 per cent. 
steel falls on the factor curve .012 and on the ratio 
curve .035. 

We therefore 

86,000. 
From which t = 14,300 lb. per square inch. 
AlsoC = ¢ X .035 = 14,300 x .035 = 500 lb. per 

square inch. 

Example of Design.—A rectangular section 15in. 
deep has to withstand a bending moment of 300,000 
inch - pounds, simultaneously with a tension of 
20,000 Ib. Determine a suitable double-reinforced 
section. Stresses not to exceed 16,000 and 600. 


have R = .012 x 5 x 10? t= 


x 


d, = say, 1.5in., so that $ = .10. 
300,000 | 

15 x 20,000 

The procedure in designing is indirect. 

try first a section 15in. by 10in. 

We have Y x 10 x 15% x 16,000 = 300,000, 

or Y = .0083. 


Estimating the position of a .0083 curve between 
those drawn for .008 and .010, and taking its inter- 
section with the excentricity 1.0, we find the per- 
centage steel required is 1.45. This is the amount 
required in each face, and = 15 x 10 x 1.75 per 
cent. = 2.17 square inches. Say, four rods jin. 
diameter. 

Referring the same intersection point to the lines 
of stress ratios, we get a ratio of about .025, so that 
the compressive stress in concrete = .025 x 16,000 
= 400 lb. per square inch. 

For purpose of comparison, we may try a section 
12in. deep and 10in. wide. 

__ 200,000 _ 
12 x 20,000 
12* x 16,000 = 300,000, 
or . 4 O13. 


Estimating the position of a .013 curve between 
those drawn for .012 and .014, we note the inter- 
section with 1.25 excentricity is at about 2.15 per 
cent. steel. 

This = 12 x 10 x 2.15 per cent. = 2.58 square 
inches in each face. The concrete stress in this case 
is about .032 of the steel stress, or C = .032 x 16,000 
= 510 lb. per square inch. 


Excentricity = 


Let us 


= 1,25 


= se 
uxcentricity now = 


| 


and zx wx = 


I 


DraGRaM No. 6, FoR DEsIGN or SECTIONS UNDER 
COMPRESSION AND BENDING WITH No TENSION. 


Vertical ordinates of the diagram represent the 
to‘al amount of longitudinal reinforcement expressed 
as a percentage of bd. Horizontal ordinates repre- 
sent values of the ‘‘ excentricity ” calculated as above. 
At the intersection of ‘‘ percentage ” and “‘ excen- 
tricity ’’ of any given section we find by reference to 
the curved lines the value of a coefficient K, which 
enables us to determine the maximum stress on the 
concrete from the formula 


: W 

C= EK ba’ 
At all points falling below the lower dotted line 
marked C, = 0 the entire section is in compression. 
At points falling on the lower dotted line the com- 
pression at one edge of the section is zero or C, = 0. 
At points falling above the lower dotted line C is a 
tensile stress. The upper dotted line marked C, = 
0.25 C, represents an approximate limit up to which 
the concrete may be expected to act in tension with- 
out rupture, and the diagram should not be used for 
excentricities which fall above this line. For greater 
excentricities use the diagrams for “rectangular 
sections under compression and bending, producing 
tension in the reinforcement.” 
Example of Analysis of Stresses.—A rectangular 








then determine the breadth b from the formula. 





and 


The intersection point of ‘“ percentage” 





section 15in. x 12in. with four longitudinal rods 1}in. 
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diameter at 1jin. from the surface is subject to a 
direct load of 80,000 lb., together with a bending 
moment of 180,000 inch-pounds. Determine the 
maximum compressive stress on the concrete. 
a ee 
d 15 
eg ee. wa ae 
Wd 80,000x15 "— 
4x 1.2 x 100 
15 x 12 
We therefore use the diagram for d, = .10 d and at 
the intersection of 2.67 per cent. with 0.15 excen- 
tricity we find a coefficient K of about 1.10. 


Cat 2c ete SS ak 
bd 15 x 12 


Excentricity = 


Reinforcement = = 2.67 per cent. 


per square inch. 

Example of Design.—A square column 1 din. side has 
to support a direct load of 112,000 lb., together with a 
bending moment of 350,000 inch-pounds. What 
longitudinal reinforcement is necessary ? Stress in 
conerete not to exceed 600 lb. per square inch. 

We have d, = approx. 10 d. 

pete 350,000 

112,000 x 15 

_cbd_ 60x 15x 15 _j1 4 
Ww 112,000 Bes 

Taking the intersection of the curve for K = 1.2 
with excentricity of .208, we note that this occurs 
at percentage 2.90. 


= .208. 


K 


15 x 15 x 2.90 a 
100 


6.52 





-. Longitudina] steel = 


square inches. 
Say, four rods 1}in. diameter. 


Generally the procedure in designing a section is 
indirect. Either assume a size as in the above example 
and then find the amount of reinforcement, and if the 
quantity so determined is too large or too small for 
practical purposes then alter the size and make a 
recalculation for the reinforcement. Or, alter- 
natively, a complete section may be assumed and a 
calculation made for the maximum concrete stress C 
as in the first example. Adjust the section accord- 
ing as C turns out high or low and recalculate until 
the required conditions are practically met. 








The Nieuport “ Night Hawk” 
Single-seater Scout. 
No. IL.* 


IN many aeroplanes intended to climb to high alti- 
tudes it is now becoming common to find arrange- 
ments made to permit the pilot to adjust the angle 
of incidence of the fixed tail planes, so that by setting 
them out of their normal position he may eliminate 
or reduce the effort required to hold the elevators 
up during a long ascent. A common method of 
effecting the required adjustment is to pivot the rear 
xpar of the fixed tail plane on the fuselage and to raise 
or lower the front spar by means of levers operated 
by cables from a quadrant handle or similar device 
in the cockpit. An objection to this method is to be 
found in the fact that the maintenance of the fixed 
tail planes in any set position—even in the normal or 
neutral position—is dependent upon the cable and 
other connections between the tail planes and the 
quadrant handle remaining intact. Thus, should the 
cable be shot away, the fixed tail planes will cease to 
function correctly. In the Nieuport ‘‘ Night Hawk ” 
this source of possible trouble has been eliminated by 
effecting the movement through the agency of a square 
threaded screw engaging with a nut fixed to the front 
spar of the fixed tail plane. The motion of the nut 
on the screw being very inefficient, the tail planes 
will remain in any set position even if the operating 
cables are out of action or broken. 

The design of one of the two worms used and of 
the bracket which, fixed to the leading spar of the 
tail plane, carries the nut is illustrated in Fig. 9. 
The worms are operated by means of sprocket wheels 
and a chain, each end of which is connected by cable 
to the pilot’s control handle. The fact that the tail 
planes are adjustable introduces a complication in 
their staying arrangement, for the ends of the stay- 
wires cannot, of course, be anchored as usual to some 
fixed point of the fuselage or tail fin framework. 
Reverting to Fig. 3 ante, it will be seen that near the 
forward end of the fin framework a double vertical 
member occurs. A vertical post fixed to the forward 
spar of the adjustable tail planes is housed between 
these two pieces, and from its.upper end stay wires 
are brought through slits in the fin fabric to the ends 
of the tail plane spar. The spar is similarly stayed on 
the underside so that as it is moved up or down its 
staying system moves with it. It may be objected 
that this arrangement tends to increase the weight 
and lower the strength of the tail fin. On this point 
it 18 interesting to note that the tail fin of the ‘‘ Night 
Hawk” weighs, with the fabric on, not more than 








* No, I. appeared August 8th. 


2}1b. The actual load which it is normally required to 
bear is 15 lb. to 20 lb. per square foot. It has been 
tested to 80 lb. per square foot without showing any 
sign of failing. 

The tail skid is steerable, and is of a more or less 
standardised design. As shown in Fig. 10, it consists 
of a vertical tubular post, to the lower end of which 
is linked a steel member, to which is riveted a shoe 
composed of seven hard steel curved strips. The 
shoe and the top of the vertical post are connected 
by a pair of compression springs, each of which works 
over a plunger and barrel. The two parts are also 
connected by a cable, lying between the springs, so as 
to limit the downward movement of the shoe. Sheet 
aluminium fairings are applied round the springs, &c., 
one being fixed to the vertical post and the other, 
sliding within the first, being attached to the shoe 
part. The vertical post is hinged to the rear post 
of the fuselage framework in line with the lower fixed 
fin, and at its upper end carries a cross-lever, whereby 
it is connected by cables to the pilot’s rudder bar. 
In this manner, although the rudder and the tail 
skid are not directly connected, they move together 
and are operated by the samo control. In the air, 
the area of the tail skid fairing adds, therefore, to 
that of the rudder, while on the ground the action of 
the rudder assists the steering effect obtained from 
the tail skid. 

The arrangement of the controls in the cockpit 
is illustrated in Fig.11. The rudder bar is not adjust- 
able, but it is made to be reversed, and, by turning it 
over, the distance from it to the pilot’s seat can be 
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shortened by 2in. It is connected by single cables 
to the lever on the tail skid and by duplicate cables 
tothe rudder. In order to prevent the rudder striking 
the inner ends of the elevators, a check wire is attached 
to each side of the rudder bar to limit its forward 
movement. The rudder bar is composed of solid 
wood, over which two half casings of sheet duralumin 
are fixed. The aileron and elev«tor control is of the 
well-known “ joy stick ’’ pattern, and, as usual, the 
movements required are those which would be dic- 
tated by instinct. Thus, if the right hand wing 
tends to go down, the movement of the ailerons 
required to correct the balance is that produced by 
moving the ‘‘ joy stick ”’’ over towards the left, and 
vice versa. If the tail tends to rise the elevators will 
be correctly operated if the pilot pulls the “‘ joy stick ” 
towards him, and vice versa. This latter arrangement 
involves, as usual, the necessity of crossing the elevator 
cables between the “joy stick’? and the elevator 
levers. 

The head of the “joy stick’’ is of the standard 
Royal Air Force type, consisting of a ring clothed in 
rubber with the magneto switch at the top and two 
gun triggers at the centre. The machine guns, two 
in number, are usually arranged in the space between 
the upper plane and the top of the fuselage, and are 
fired through the screw with the assistance of a Con- 
stantinesco interrupting gear. In some machines, 
particularly those intended for repelling hostile air- 
ships, one of the guns might be placed centrally on 
top of the upper wing. This position for the gun was, 
we believe, originated by Captain Bishop, V.C., and 
in his hands was made to yield remarkable results 





in air fighting. Many other pilots, however, could 
make nothing of it, for,in the majority of fighting 
scouts, it brought the gun too high above their heads 
to permit it to be directly sighted on the target in 
the best fighting attitudes. In the Nieuport “ Night 
Hawk,’’ however, a gun fixed on top of the upper 
plane would have been practically in line with the 
pilot’s eyes, and therefore readily operated with effect 
by the average pilot. 

The chief features of novelty in the design of the 
“Night Hawk’s”’ fuselage are the longeron pressed 
sheet joint fittings already described, and the use of 
swaged rods instead of plain wire or stranded cables 
for the stays. With ordinary round wires or cables 
the bumping which occurs on landing frequently 
loosens the loops at the ends by which they are 
anchored. To take up the “ give” the turnbuckles 
are rotated, but if this operation be not carried out 
with great care the whole fuselage will become badly 
twisted by the repetition of the adjustment. 

At each side of the fuselage near the forward end 
a main petrol tank is carried outside the longerons. 
Each tank holds 16! gallons. They are supported 
below, as shown in Fig. 12, on two felt-lined brackets 
attached to the lower longerons, and are held in place 
by means of two steel straps apiece passing from these 
brackets to eye-bolts on the upper longerons. Thve 
inner face of each tank rests against three of the inter- 
longeron struts. To reduce the effects of vibration 
these struts are faced with rubber strips. 

The engine is enclosed in an aluminium cowl, and is 
fixed to a plate of special construction. In most 
aeroplanes fitted with stationary radial motors the 
engine plate has hitherto been composed of thin sheet 
steel, a material which for this purpose is not alto- 
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FIG. 10—TAIL SKID ’ 


gether satisfactory on account of its tendency to 
vibrate. In the “‘ Night Hawk” the engine plate 
is made of a special fibre composition—closely similar 
to the compressed insulating variety—with a flanged 
aluminium plate in front. Although this fibre 
material has a fairly high specific gravity, it is light 
for its strength, does not split, and is practically 
unaffected by the weather. 

The landing chassis struts are of wood, and are 
arranged in the form of vees. The axle is sprung on 
rubber cord shock absorbers, and works in axle boxes 
faced with aluminium plates. The axle lies between 
two horizontal wooden cross-members of the under- 
carriage. These members are united on the underside 
by an aluminium plate, and on the upper side the gap 
between them is closed by a three-ply hinged flap, 
the whole being shaped in section to give a stream-line 
fairing. The whole of the undercarriage design is 
novel, but perhaps the most effective novelty is the 
employment of universally jointed fittings for the 
attachement of the undercarriage to the fuselage. 
The use of such fittings not only facilitates the erec- 
tion of the machine by the manufacturers, but should 
prove of very great benefit in the field when a spare 
undercarriage has to be fitted to a damaged machine. 

Before concluding this article we feel compelled to 
say something about the very excellent drawing- 
office system which has been introduced under the 
inspiration of Mr. Folland, the chief designer. That 
system is in keeping with everything else about the 
factory, for it is organised on sound engineering lines. 
It is to be regretted that many designers of aero- 
planes do not consider it necessary to pay much 
attention to the drawing-office side of their work. 
It is true that some British machines with very 
excellent performances have been produced from 
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drawings of the scrappiest and roughest natures; 
from drawings which frequently show nothing but the 
general arrangement. The Nieuport system aims 
as a principal feature at providing a separate drawing 
for each separate detail. Each piece made as an 
individual item is provided with a “‘ piece drawing ” 
giving only just sufficient information to enable the 
piece to be manufactured. A collection of such pieces 
when welded, brazed, soldered, riveted, screwed, 
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'from dope poisoning, but to permit an output at 


side of the drying chamber. This wall, as is shown 
towards the right of Fiy. 13, is composed of a series 
of vertical sections. Each such section is attached 
to a “ horse” or frame running between rails on the 
floor and roof of the drying chamber, and each 

The standard doping specification of the Aircraft | ‘horse ’’ is arranged to carry vertically one or more 
Production Department calls for the application to | wings or other plane surface to be doped. Further, 
the wings, &c., of three coats of dope on each side, | in each section of the wall there is a flap hinged to 
followed by two coats of protective colour varnish | fold downwards so as to leave an aperture through 


system is claimed not only to give complete immunity 


least five times as great as could be obtained from 
the same floor area if the ordinary doping arrange- 
ments were in use. | 
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FIG. 11—ARRANGEMENT OF CONTROLS IN THE COCKPIT OF THE 


glued, or otherwise permanently united, is known as 
a partial assembly, and as such is provided with a 
“‘ partial assembly drawing.”” The next higher unit 
is the “‘ part’ composed of a collection of partial assem- 
blies, pieces, aircraft general stores, &c., and is pro- 
vided with a “‘ part drawing.” Finally comes the 
component, such, for example, as the fuselage, wings, 
landing gear, rudder, &c., for each of which a separate 
*“‘ general arrangement drawing ”’ is provided. 
such general arrangement drawing is accompanied 
by a schedule naming in detail all the parts, partial 
assemblies, and pieces involved in the component. 

A very thorough method of discovering, reporting, 
and correcting errors in the working drawings accom- 
panies this system. The method is based on the use of 
“shop query forms,”’ whereby the foreman or work- 
man discovering an error or some doubtful point 
notifies its nature to the drawing-office, and of “‘ modi- 
fication notes,’ whereby, if necessary, the drawing- 
office explains the nature of the alteration made. 
Modifications are divided into three classes of urgency. 
Those of the first class take effect immediately on all 
machines in the course of manufacture, all parts 
affected which have already been made being scrapped. 
Modifications of the second class take effect on all 
parts made after the modification is issued. Those 
of the third class take effect when convenient or on 
subsequent repeat orders. 

This is but an outline of the Nieuport Company’s 
drawing-office system, but even so it may be criticised 
by some as being unduly elaborate. Those responsible 
for it believe—and we ourselves are also of the opinion 
—that the time spent in the drawing-office upon the 
various piece, partial assembly, and part drawings 
is much more than recovered in the time saved by 
the workmen in the shops, and that the rapid dis- 


covery of errors not only increases the rate of output | 


of finished machines, but reduces the output of scrap. 

Many other of the Nieuport factory’s departments 
deserve to have something said about them. Space, 
however, is not available to do more than illustrate 
a few of them on page 158 and to describe one of 
them—the dope room. While other departments 
contain individual features of interest, the entire dope 
room arrangement is novel. It is laid out, we may 
say, upon a system which has been fully patented in 
Great. Britain, France, Canada, the United States, 
and Italy, by Mr. Hall, the assistant manager. The 
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on the top side and one coat of transparent varnish | which air can flow from the room into the drying 
on the underside. It will be understood, therefore,| chamber. A centrifugal type of suction fan situated 
that the ordinary method of laying the wing or other | at the back of the chamber is employed to create the 
part horizontally on a pair of trestles and applying | flow from the louvres across the room into and through 
and drying each coat on each side separately, results | the drying chamber. Immediately inside the drying 
in a considerable time elapsing before any one wing | chamber at the floor level is a set of reheating pipes, 
is completely doped and varnished. It has happened | which make it possible to provide a temperature in 
that inability to increase the rate of output from the | the chamber exceeding that in the work room by as 
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FIG. 12—-ARRANGEMENT OF PETROL TANKS 


much as 50 deg. Fah. It is usual, however, to have 
the difference less than that figure, the work room 
commonly being run at 70 deg. and the drying room 
at 100 deg. In many dope room arrangements the 
parts are simply dried in the work room. so that either 
the temperature has to be maintained unpleasantly 
high for the workers or the output of dried work has 
to be made to suffer. 

The procedure followed in the Nieuport dope room 


dope room has restricted the output of finished 
machines from an entire factory. 

A view illustrating the interior of the dope room 
at the Nieuport factory is given in Fig. 13. The 
room lies to one side of the erecting shop, and is in 
effect a closed compartment. At one end of it air is 
drawn in through louvres from the erecting shop and 
is passed over heating pipes and through filter screens. 


Towards the opposite end is a wall which forms one 
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CALCULATING DIAGRAMS 











(2) 
LY) 
a 
ya 
et 
LU 
SH 
‘q 
. 
2 9 
fsv,) 


ANOVA KI\T YY 





























































































































Wee) 54 1 \ oy .% / x 7. | 02:1 + 
x RI St XK atv = i Sy S| 0.1 
“ x LAY VIAN, \ ot y = 
© \ ees ia se oe RR uavion00/\ J st % yj 
< \ £ ; sy 
/ \ /* 4 X 7 \ m7 / x / + — a 
* a as KR RX XKYNMAK X XV \ VA a W 
J 7 X /\/ : fs ae ~~ we KS ‘ Y or + x 
a . f \ ~ 4 /\ Nf a" X » J\ Pg ee \ x * 4 5e by 
AX Y XA RAK YAK YAK YX VALY 8 
Li ) a, 7~ 2° + x 24 X * "dams ae, Maman a we ~ + ° 
e) ul ~% VX X XZ \ZV Xx _\ Aw \ Y SP ae 4 y ae 
SNouvinosyDO9 | Yt UT CT hT Ut | ] T in 
< Spsoanwn haw AVESTYX fo © + 
oe Ww \ 
he : 
\ 
O ll \ : 
no oOo = 
| £| mm vg fF 8 5 
Oo 7 SNOLLWINSSY 997 ates! i al x Nl 
Le (AS$+1) JO aNIWA  \: H 
\' 1 
2 a { 
<q pO Tt TTT TTT Tal tty TTTT MITT TT TT Y 
J i! \ | ' ! 
~ 8 8 $987 8 \\NI_ 8 avons 8 S 
: o 
< 3 rai § £2 «x © 3 
— a ° ~ : e { wb any 3 
QO —p- 7 > : ° \ °o ° S 
Oo SNIDOOH YO DNIONIG | : | rr \ | j i ' | | } 
3 : z : 
9° in ° w . 
° : : 
o 5 ° 7 auvnos . 7, &. M.. * in 
J pot ! | | | | | ; | ! | : T 
co Lit fringe lapel L } ! a 7 fp eae 
© 0 2 annoy © wo twNopwis0-2 => 
M4 4 5 » om” Of FR wo 
(-) ‘La ‘OS Yad ‘SAT “GvVOT GALNGINLSIAG 
206 © 6 oe ° ° ° ° ° ° ° 
S ° 
s28S $ 8 R 8 8 z 3 g o a 
mati DSBS G2 XK XK SS SPSS SPS KORRES IOS OOOO KY 
See OAD AX KO? SPS KVLS 2S SIERO RO SOS 
Se Eee oe ae Mo ee et tel, SESE SERENE 
ve EO% * SECC ORR SOS 
= 
oO 
b 
v 
2 5 
a O, MVE KOON POS 
4 4 SS 
—| rox 
Ww | 
“y 
o| = ‘SGT-HONI “LNGNOW ONIGN3S 
ep) ° ° coooo Oo eo 8 ° 
del 8 8 $8883238 28 8 8 g g88888 8 8 8 
O! «| ° = > ° D4 ro) 6066 6 6 ° ° 
o| 3 oS 8B SRa2R SB $ m NN 2 CMON OO MD ¢ 1 a 
Oo 4 - : 
OS ro) al : 
‘ t+) 
©| @ , 
Pi heat ee vd 
m @ i} £ : @ 
(0 heed w Ld <|. 
* — 
a in of 
al? 
t Bie 
a 
more 
Pats 
FF 


m ee 
y © a +t ww 
1a3i NI Nvas 


12" 
l 
10: 
9 
8 
i 


4 





“ 
Tre Enoiweer” 











AS FOR REINFORCED CONCRETE 


DOUBLY REINFORCED RECTANGULAR BEAMS (3) 
UNDER BENDING ONLY 




















COMPRESSION REINFORCEMENT AS PERCENTAGE OF bd 




















5 ¢ 7 8 9 On 12 13 +4 ES 6 17 18 192021 22 23 2425 
TENSION REINFORCEMENT AS PERCENTAGE OF bd 








w 


=M 
ECCENTRICITY Td 
nr 


DOUBLY -REINFORCED RECTANGULAR SECTIONS | 4 SECT 


UNDER COMPRESSION AND BENDING 





nt 


O93 


7 8 ~ Hobe 43 04 6 17 18 19 21 22 23 2425 
STEEL REINFORCEMENT IN EACH SIDE. AS PERCENTAGE OF bd 








ECCENTRICITY 


DOUBLY REINFORCED RECTANGULAR SECTIONS (5) 
UNDER TENSION AND BENDING 








d,=-10d 


rb+ 
TRAYS 
wv 


4 UZ 
ao] 


m = 1s 


pees eres 
+ + 





20 
REINFORCEMENT IN EACH FACE AS % OF bd 





IONS UNDER COMPRESSION AND penvinc ©) 
WITH NO TENSION 




















t- C, —# 
+ fowe}s t ieee] ® Le 
| * - } / = 4 7 
1 SO ‘Ws Lid 
OH |: 3 DwIYZ ZS; TOTAL LOAD 
Yip) Yi 4, == fiw 
YZ LZ Z = W. 
. eas *. | (Sas aa 
kb» © kK bao «G? 





1-0 rs 2-0 25 3-0 35 4-0 45.° 23 50 
TOTAL REINFORCEMENT AS % OF bd 





Swain SO 














Ave. 15, 1919 


THE ENGINEER 





153 








is & 


s follows :—-One of the “ horses ”’ is pulled out to practice and American practice have reacted on one | 


its full extent into the work room, and on it the wing | another to a greater extent, and many good points 
or other part to be doped is fixed vertically. The on either side have been recognised and adopted. 
flaps in the corresponding sections on each side of that | The most remarkable instance of this interchange of 
withdrawn are lowered and two yirl workers take up ideas is to be found in the modern locomotives on 
their position, one on each side of the wing, close to _the Great Western Railway, where a number of 
the front wall of the drying chamber. The dope is} American features have been grafted onto British 
applied vertically, and as the work proceeds the | practice. Shortly before Mr. Dean’s retirement, a 
“horse”? carrying the wing is pushed farther and | tendency in this direction exhibited itself, and finally 


farther back into the drying chamber. 


OND TIBI asta, 


FIG. 13—INTERIOR 


Thus the | an experimental 4-6-0 engine was built. 


first portions coated are actually being dried before | 


the doping is completed. It is clear that the method 


| 
| 


saves time and space as compared with the more usual | 
practice, for both sides of the work are doped simul- | 


taneously instead of separately, and the surface is 
arranged vertically instead of horizontally. 


With | 


regard to the removal of the “‘ poisonous ’’ vapours | 


from the working space, it is pointed out that the 
operators stand in a current of air flowing from the 


work room into the drying chamber past the section | 


withdrawn and through the flaps opened in the 
sections on each side of it. It is claimed that the 
workers actually cannot smell the dope they are 
using, and that with the air current speed properly 
regulated it is impossible for the vapours to strike 
back from the drying chamber into the work room. 
So efficient is the protection afforded to the workers 
agiinst “‘dope poisoning’’ that the Home-office 
officials have, we are informed, consented to reduce 
the number of changes of air required from the usual 
thirty per hour to twenty, and are prepared to con- 
sider a further reduction. 


Since the.date of our visit to the Nieuport Com- 
pany’s works examples of the ‘‘ Night Hawk ” have 
been completed and tested. In the following table 
the leading particulars of the performance are given :— 

Nieuport “‘ Night Hawk ”’ Scout. 


cs dias |. ee ee ee 1428 Ib. 
Weight ready for flight, with fuel and oil 
for three hours at 20,000ft... .. .. 21001b. 
et gg 150 m.p.h. 
* 10,000ft.  .. 142 m.p.h. 
e 20,000ft. 130 m.p.h. 
Cl'mb to 10,000ft. 6 min. 
° 15,000ft. 11.1 min. 
* oo ee ee 20 min. 
Consumption per hour, petrol 23.14 galls. 
= ve oil 8.57 pints 
Useful load 400 lb. 








The Metamorphosis of the Loco- 
motive. 


By H. HOLCROFT. 
No. IV.* 


Mopern Britiso Locomotives. 


LocoMOTIVE practice peculiar to North America 
has been dealt with at some length, not only because 
it is of the greatest interest in itself, but it illus- 
trates how the design of a machine is determined by 
local circumstances, when more or less isolated by 
distance from its place of origin, and the influence of 
subsequent developments at that source largely 
removed, as in the early days of the locomotive. 
With increased facilities of eemmunication, European 





* No. ITI. appeared August 8th. 


| back of the cylinders. 








When Mr. 





OF DOPING ROOM 
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. J. Churehward assumed control at Swindon e 
most radical change in design was made, and improved 
engines of the 4-6-0 type, which embodied many 
features from across the Atlantic. were built. These 
features included outside evlinders bolted back to 


back and forming a saddle for a circular smoke-box., | 


and piston valves of large diameter with internal 
admission placed outside the frames and driven 
through a rocking shaft. The valve gear was Stephen- 
son link motion of typical American desigi and setting. 
the valves being about }in. blind in full gear, which 
resulted in about }in. lead at a running cut-off of 
25 per cent. The frames at the leading end were of 
the slab type, as associated with the front of the bar 
frame, but they were bolted to plate frames at the 
The boiler, which was pressed 
to 225 lb. per square inch, had a coned barrel and 
terminated in a circular smoke-box of extended 
length. The spring gear was provided with compen- 
sating levers and all the axles were plain, without any 
collars. The bogie was built up of a bar frame, with 
side control exercised by means of swing links, but 
was afterwards modified to the French type of sliding 
bogie, which was found to give greater stability and 
better side control. 

: Other classes of engines were constructed on similar 


| port area of the big piston valves, combined with 


large and free exhaust passages which reduced back 
pressure, gave a high mean effective pressure in the 
cylinders, resulting in a continuous draw-bar pull 
at the back of the tender of some 3} tons at 60 miles 
per hour, and even 2} tons at 70 miles per hour, with 
a 6ft. 8in. wheel, the boiler being fully equal to the 
demand for steam. 
At this time the four-cylinder de Glehn compounds 
on the French railways were attracting much atten- 
tion on account of their excellent performances with 
fast and heavy trains. Not content with the highly 
satisfactory results obtained by their own engines, 
the Great Western Railway purchased a de Glehn 
compound of the 4-4-2 type, as used on the Chemin 
de Fer du Nord, for experimental purposes, and in 
order to make the comparison as close as possible, a 
competing Great Western Railway engine was con- 
verted from the 4-6-0 to the 4-4-2 type. Shortly 
afterwards, two further compounds of the same type, 
but rather larger dimensions, as used on the Paris— 
Orleans railway, were obtained. Meanwhile a big 
batch of Great Western Railway engines was built, 
some of the 4-6-0 and others of the 4-4-2 type, easily 
convertible to one another. As the result of the 
experience gained, one of the latter was constructed 
as a four-cylinder high-pressure engine, the two out- 
side cylinders being placed over the trailing wheels 
of the bogie and driving on the second pair of coupled 
wheels, as in the French engines. This arrangement 
| also compensated the weight of the inside cylinders 
which were placed in front of the smoke-box and drove 
the first pair of coupled wheels. The engine was very 
suecessful, and it demonstrated that the advantages 

£ the French ecmpounds were mechanical rather 

han thermal. As a result, numbers of four-cylinder 
high-pressure engines were built with Walschaerts’ 
valve gear directly operating the valves of the inside 
svlinders and working the valves of the outside 
cylinders through rocking levers, thus simplifying 
the design as much as possible. These further engines 
were, however, of the 4-6-0 type, and all the two- 
evlinder 4-4-2 engines were converted to six-wheels 
coupled as well, the advantage to the running depart- 
ment of having only one type of express passenger 
engine compensating for any slight loss in mechanical 
efficiency. While the Great Western Railway main 
line was, as a whole, highly favourable to four- 
coupled engines, severe gradients in the West of 
England made three pairs of coupled wheels essential 
for heavy trains. 

It is singular that while the experience on the 

Great Western with the 4—6—0 type has been so satis- 
factory, the North-Eastern has reverted to the 
** Atlantic’? engine. This is probably explained by 
the excellent road bed and freedom from sharp curves 
on the Great Western Railway, for in spite of the 
| 15in. crank throw of the two-cylinder engines, there 
| has been no abnormal wear with the coupling-rods. 
The North-Eastern Railway, on the other hand, 
appears to have experienced trouble in this direction 
for after extensively going in for six-coupled engines 
for express work, large 44-0 engines with no less than 
42 tons on the drivers, and two-cylinder “* Atlantics ” 
replaced them in new construction. A solution has 
now been found in the three-cylinder ‘“‘ Atlantic ” 
type, in which, owing to the even torque, the adhesive 
properties are practically equivalent to a two-cylinder 
4-6-0, while other advantages peculiar to three- 
cylinders with cranks at 120 deg. are obtained at the 
same time. 

Several of the innovations to British locomotive 
design introduced on the Great Western Railway have 
spread to other railways, and the practice of carrying 
circular smoke-boxes in saddles is now common, 
this arrangement being found to promote the inter- 





















































FIG. 11—COMPOUND FRAME FOR SADDLE-TYPE CYLINDERS 


lines, several with a two-wheeled truck at the leading 
end, and many of the parts were standard and inter- 


| changeable, so that the engines differed only in wheel 


arrangement and in the main frames. The results 
obtained in the way of capacity and efficiency were 
so notable, more especially in the case of high-speed 
passenger work, that they placed the new Great 
Western engines in the vanguard of British locomotive 
progress. The high steam pressure and increased 


changeability of boilers. The use of large internal 
admission piston valves with wide lap and long travel 
is also growing, but the American type of cylinder 
casting has not been extended in spite of its simplicity 
and excellent exhaust passages, because the adoption 
of what is practically a bar frame at the leading end 
is necessary to permit of it. The arrangement works 
well under American conditions, because with auto- 
matie couplings a certain amount of care has to be 
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exercised in shunting operations, but on British rail- 
ways the head end of the engine is often subjected to 
violent buffing shocks from the system of marshalling 
trains, consequently the framing is exposed to very 
severe conditions which the American bar frame is 
not called upon to withstand, and a weak spot in an 
otherwise excellent design results—see Fig. 11. 

The four-cylinder engines have proved very suc- 
cessful and similar designs have been brought out, 
more particularly on the London and North-Western 
Railway and the Lancashire and Yorkshire Railway. 
One of the Great Western Railway engines was put 
to work between Euston and Crewe and hauled very 
heavy fast trains in a highly satisfactory manner, 
the sequel being the adoption of the four-cylinder 
high-pressure system for the London and North- 
Western Railway main line. 

Another innovation from Swindon is the 2-6-0 
mixed traffic engine with 5ft. 8in. wheels, a most 
useful all-round engine, capable of undertaking all 
but the fastest passenger or the heaviest goods trains, 
and especially well adapted to heavy excursion traffic 
or fast goods service. A great number of such engines 
have been built and many have been supplied for the 
military railways in France, where they have per- 
formed very well. These engines, having a moderate 
wheel base and weight, practically superseded the 
“‘ Atbara,”’ “* Bulldog,” and ‘‘ Aberdare” classes of 
double frame engines in new construction, the first 
a 4-4-0 with 6ft. 8in. wheels, the second a 4-4-0 
with 5ft. 8in. wheels. and the third a 2-6-0 goods 
engine with 4ft. 6in. wheels, and in addition they pro- 
vided a mixed traffic engine ; that is to say, there is 
but one type in place of four, an illustration of 
adaptability. The mixed traffic engine has been 
further enlarged on the Great Western Railway in 
the 2-8-0 type with 5ft. Sin. wheels carrying a bigger 
boiler. 

Good use for the 2-6-0 engines has been found on 
the Great Northern, where the design has been 
improved upon by an outside Walschaerts valve gear. 
The London, Brighton and South Coast Railway has 
alse favoured it and the type has made its appearance 
on the South-Fastern and Chatham Railway. 

The 2-6-0 or “Mogul” type as originated in 
America has small wheels, not over 5ft. diameter, 
and is principally used for the lighter freight trains. 
These engines have not been generally used on British 
railways for goods traffic, since the 0-6-0 type with 
inside cylinders as a cheap and compact engine holds 
the field, but its speed and boiler power are limited 
by the wheel diameter and permissible weight. The 
enlargement with 5ft. 8in. wheels and a radial truck 


is capable of faster speed,and can carry a heavier. 


boiler, thus justifying the 2-6-0 wheel arrangement 
and permitting of its general adoption. 

Apart from wheel and cylinder arrangements, the 
most notable modification in the locomotive in the 
last few years is the re-introduction of superheated 
steam. The first attempts at superheating were made 
in the early days of locomotives, but were unsuccessful. 
{In the meanwhile solid-drawn steel tubes have been 
produced and lubrication at high temperatures deve- 
loped by the ccming of the internal combustion engine, 
but, nevertheless, many years elapsed before new 
attempts were made, and only quite recently has the 
system been made practicable by the Schmidt smoke 
tube superheater. After successful experiments on 
the Prussian State Railways the use of superheated 
steam spread to British and American railways and 
is now extensively adopted. Boiler pressures had 
gradually increased to over 200 lb. per square inch 
in scme cases, but after superheated steam was 
brought into use a downward tendency exhibited 
itself, and in many instances 160 Ib. is now reverted 
to, resulting in decreased wear and tear in the boiler, 
the cylinders being increased in size to compensate 
for the lowered pressure. The high pressure of 
225 1b. per square inch is maintained in the large 
boilers on the Great Western line, but in that case 
water softening is extensively adopted in conjunction 
with water troughs, thus avoiding the formation of 
the thick scale so detrimental to high-pressure boilers. 

During the last few years the use of large tank 
engines for express passenger traffic has been extended 
on the London, Brighton and South Coast Railway 
with good results, but so far the practice has not 
flourished on other lines. There is, of course, the 
variation in adhesive weight due to the amount of 
water present in the side tanks to be taken into con- 
sideration, as also the greater difficulty in renewing 
side stays in the fire-box. 

On the North-Eastern the use of three high-pressure 
cylinders is spreading to all classes of locomotives, 
the latest instance being for the main line goods and 
also in mineral engines. The three-cylinder 2-8-0 
engine on the Great Northern, newly brought out, has 
attracted considerable attention on account of the 
novel means of operating the piston valve of the 
middle cylinder. 

The largest British locomotive at present is one of 
the 4-6-2 or “‘ Pacific ’ type on the Great Western. 
This engine has an immense boiler with over 3000 
square feet of heating surface, and a wide fire-box 
behind the driving wheels and extending over the 
frames, the grate area being more than 40 square feet. 
The cylinders and wheels are, however, the same size 
as in the later 4-6-0 engines, so that there is no 
increase in tractive effort or indicated horse-power at 
ordinary cut-offs, The size of the outside cylinders 





is fixed by their position over the trailing bogie wheel, 
there being insutficient room inside the loading gauge 
to permit of any appreciable enlargement. On the 
other hand, the cylinders are large enough to deal 
with the longest trains that can be got alongisde the 
main line platforms, which is really all that is neces- 
sary. The boiler heating surface and grate area are 
50 per cent. in excess of those of the 4-6-0 engines, 
so that there is a great reserve of power and very 
large horse power is obtainable with late cut-offs . 


FururReE DEVELOPMENTS. 


At the present moment it is not possible to see 
very far ahead as to the future progress of the steam 
locomotive, and its development will depend on various 
contingencies. With regard to cylinder arrange- 
ments for high-pressure engines, as distinct from com- 
pounds, it is unlikely that the use of four cylinders 
will be applied to other than the 4-6-0 or 4-6-2 types 
where there is plenty of adhesion in relation to cylinder 
effort. Four cylinders give an excellent balance, 
sub-divide the driving forces, and result in a higher 
mechanical efficiency at high speeds, but otherwise 
give very much the same results as two cylinders. 
It is to be expected that owing to the even turning 
moment of three cranks at 120 deg., three cylinders 
will be used in the 4-4-2 and in enlatged 4-4-0 engines 
where there is insufficient adhesion in relation to 
cylinder effort. Good balancing is obtainable and 
the driving forces are well subdivided. Three cylinders 
will no doubt be applied to large goods and heavy 
shunting engines or wherever great drawbar pull at 
slow speeds is essential. In this case not only is the 
adhesion improved but the starting effort is better, 
while it is possible to run slowly with the regulator 
wide open in full gear without undue disturbance to 
the fire, on account of there being six lighter exhaust 
beats in place of four heavier ones. In general, the 
use of three cylinders reduces the loss of fuel due to 
sparks and also reduces the wear and tear of the engine 
owing to the absence of shock as the result of the even 
turning moment It is also claimed that there is less 
wear on the fire-box plates by reason of the more even 
draught, since there is less lifting of the fire, with 
abrasion of y:lates and stay heads, while particles of 
fuel are not driven with the same velocity against the 


small size, will be evolved at no very distant date. 
An ideal to be attained is true electrification—that is, 
the direct production of electricity on a locomotive 
from the chemical energy of burning fuel without the 
intervention of mechanical appliances. The solution 
of this problem in an efficient and practicable form 
suitable for small units so as to permit of self-con- 
tained locomotives is far preferable to the enormous 
capital expenditure and other disadvantages involved 
in the transmission of electricity from large power 
stations to moving trains. 








An Australian Built Fleet Auxiliary, 


Tne launch on April 4th of the Biloela from the Govern. 
ment dockyard at Cockatoo Island, Sydney, forms an 
event of quite historical importance in the annals of the 
British Empire, in that, not only was she put together at 
Sydney, but the whole of the steel of which she is con- 
structed, both plates and angles, with the exception of 
one or two very thin plates, was rolled in the Common. 
wealth, and practically the whole of the fittings, except 
the cables and wire ropes, were manufactured in Australia. 
The ship was designed by Admiral Sir William Clarkson’. 
staff at the Melbourne Navy-office, to act as a fleet auxiliar, 
for the purpose of carrying coal, oil and water to the ships 
of the Australian Navy. She is 370ft. long between per- 
pendiculars by 54ft. beam by 28ft. in depth, and at a 
draught of 22ft. 6in. has a displacement of 10,000 tons. 
She is therefore the largest ship ever built in Australia. 
She will carry 6465 tons of coal in self-trimming holds, 
1068 tons of oil fuel in double-bottom and lower-side tanks, 
and 662 tons of water in top-side tanks, in addition to 
1000 tons in her bunkers. Not only will she act as a fleet 
auxiliary when required, but, in view of the ruling shortage 
of tonnage, she can be for coastal trade work, and 
for that purpose is fitted with all the usual cargo-handling 
appliances, and the absence of hold pillars and her large 
hatchway openings—30ft. in breadth by nearly 37ft. in 
length in one case—will facilitate the handling of the most 
bulky packages, though at the same time the tank top is 
made specially strong to allow of the safe carriage of the 
most concentrated cargoes. The winches can, in fact, lift 
5 tons, or 1} tons of coal in bags, at 250ft. per minute. 

In order to avoid a tunnel and thereby obtain as clear 
@ space as possible throughout the holds for discharging 
coal cargoes by means of grabs, the engines are placed 
right aft, and consist of a set of triple-expansion marine 





tube plate and tube euds and consequently there is | 
less erosion there. 

The price of coal bas greatly increased and the 
remaining coal seams of Great Britain must hence- 
forth be economised to the fullest extent. Low- 
grade fuels will have to be made use of more generally. 
and one way of accomplishing this is by pulverising | 
the coal and injecting it as a fine powder together | 
with a supply of air. The ideal fuel is gaseous, but | 
liquid fuel sprayed into the fire-box closely approaches | 
it, as in Holden’s system. Solid fuel when very | 
finely powdered also approximates to a gaseous fuel | 
with many of its advantages. ‘Thus there is no forma- | 
tion of clinker or ashes, nor are there any spark losses. | 
The temperature of the fire-box is more easily con- | 
trolled and there is no necessity for the continual 
opening and shutting of the fire-hole with admission | 
of cold air, causing expansion and contraction of the 
plates, which shortens the life of the fire-box and 
cause tube leakages. By injecting the fuel con- 
tinuously an even temperature can be maintained, 
the labour of firing is eliminated and less smoke is 
produced. Pulverised fuel is now in use On several 
American railways and an enyine fitted for its use is 
running on the Great Central Railway. 


A fire of solid fuel gives but little flexibility in | 


working, and the multitubular boiler is a necessity 
in order to furnish the required range of elasticity 
Once the control of the fire can be regulated to a 
nicety, as with a pulverised fuel, it is quite possible 
that the present design of heavy boiler with its large 
reservoir of steam and hot water will give place to a 
generator of the flash type without flat surfaces need- 
ing to be stayed, in which the supply of both fuel and 
water can be adjusted more or less automatically to 
the output in indicated horse-power at the moment, 
a great advantage when running over undulating 
stretches of line. The exhaust, not being required as 
a blast, would be free, reducing back pressure in 
the cylinders, or it might quite possibly be condensed 
and permit compounding to be reintroduced under 
more favourable circumstances with an increased 
range of expansion. 

At the present day there are many advocates of the 
immediate electrification of main line railways, 
who point out the large saving in total coal consump- 
tion and operating costs to be expected by concen- 
trating the whole of the power in large units in generat- 
ing stations. After all, this is nothing but an old 
plan in a new form, for in the early days of railways 
it was proposed to run the trains on the Manchester 
and Liverpool and other lines by means of large 
stationary engines and winding ropes rather than by 
steam locomotives. Electric transmission of steam 


type of 2500 indicated horse-power, running at 70 revolu- 
tions per minute, supplied with steam by four Babcock 
and Wilcox boilers, burning coal under forced draught. 
The accommodation for the engineers and crew is also 


| aft, though the navigating officers are berthed amidships. 


As has been said, the main and auxiliary engines, boilers, 
windlasses, winches, &c., have all been constructed in 
Australia, but a word more should be said about the plates. 
They were rolled by the Broken Hill Proprietary, Limited, 
at its rolling mills attached to the steel works at New- 
castle, though these mills were only fitted for rolling rails, 


| and had to be adapted for the plates. The plates are 


naturally smaller than those which could have been 


| obtained from works laid out for the job, but we are in- 


formed that the quality is excellent, while the deliveries 
given enabled the ship to be launched within five and a-halt 
months of the laying of her keel. 








IRON AND STEEL INSTITUTE. 


THE autumn meeting of the [ron and Steel Institute 
will be held in the House of the Institution of Civil Engi 
neers, Great George-street, Westminster, on Thursday 
and Friday, September 18th and 19th, 1919. On the 
Thursday, at 10.30 a.m., there will be a general mecting 
of members, when the Bessemer Medal for 1919 will be 
| awarded to Professor Cav. Federico Giolitti, Ph.D., of 
| Turin. At 11 a.m. a general conference on Fuel Economy 
| will be held under the auspices of Committee No. 1 on 
Fuel and Ores, at which the tollowing reports and papers 
will be read :—‘‘ Report on Fuel Economy in Steel Works,”’ 
by Dr. W. A. Bone, Sir Robert Hadfield, Bart., and Mr. 
A. Hutchinson (presented on behalf of the British Associa- 
tion Fuel Economy Committee); “‘ Report on Fuel Eco- 
nomy in Foundry Practice,” by Mr. H. J. Yates; and a 
paper on “‘ Fuel Economy in German Iron and Steel 
Works,” by Messrs. Cosmo Johns and L. Ennis. On the 
| Friday, at 10 a.m., papers Nos. 10, 13, and 4 in the list 
| given below will be read and discussed, while at the after- 
noon session papers Nos. 1, 11, 6, 9, and 8 will be taken. 
Papers for which time cannot he found will be taken as 
read and discussed by correspondence. The following is 
the list of papers that are expected to be submitted :— 
(1) J. H. Andrew, J. N. Greenwood, and G. W. Green, 
‘* Nickel Chrome Forgings”; (2) W. A. Bone, Sir R. A. 
Hadfield, Bart., and A. Hutchinson, ‘“‘ Report on Fuel 
Economy in Steel Works ” (with a supplementary report 
by H. J. Yates on ‘* Fuel Economy in Foundry Practice ’’) ; 
(3) E. D. Campbell, ‘“‘ Decarburisation of Steel ”’ ; (4) J. J. 
Cohade, ‘*‘ On the Woody Structure of the Fractures of 
Transverse Test Pieces from Special Steels” ; (5) Cosmo 
Johns and L. Ennis, ‘“‘ Fuel Economy in German Iron and 
Steel Works’; (6) R. H. Greaves, ‘‘ Temper Brittleness 
of Nickel-Chrome Steel” ; (7) K. Honda, « Nature of the 
Al Transformation and a Theory of Quenching”; (8) 
K. Honda and H. Takagi, ““On the Cause of 
Irreversibility in Nickel Steels’’; (9) N. Hudson, 
‘* Experiments with Nickel Steels”; (10) C. A. 
Keller, ‘‘ Synthetic Cast Iron ”’ ; (11) F. Rogers, “ Brittle- 











power by contact wires or rails is merely an up-to-date 
and vastly improved substitute for the wire rope. 
Whether such a policy of extensive electrification of 
railways is a desirable one from the point of view of 
national safety is not a matter for discussion here, 
but there is a very great deal to be said for the loco- 
motive remaining an independent unit. The past 
one hundred years have produced so many wonderful 
inventions of science that it is not too much to expect 
that some prime mover, highly efficient in units of 








ness in Nickel-Chrome and other Steels’ ; (12) T. Mura- 
kami, ‘On the Structure of Iron-Carbon-Chromium 
Alloys” ; and (13) J. H. Whiteley and A. F. Hallimond, 
‘* The Fluxing Action of Iron Oxides on Acid Furnace 
Structures.” 








An offer to purchase 700 aircraft engines and a large 
number of aeroplanes from the Disposal Department has 
been made by an American firm, with the object of export- 
ing them to Canada and the United States. 
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~ PROPELLING MACHINERY OF THE AUSTRALIAN-BUILT FLEET AUXILIARY BILOELA 
Ms (For description see opposite page.) 
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Obituary. 


ANDREW CARNEGIE. 


A CABLED message from New York on Monday last 
announced that Mr. Andrew Carnegie had died on the 
morning of that day at Lenox in Massachusetts. By 
his death there has been brought to a close one of the 
most remarkable careers in the history of industry. 
He was not, strictly speaking, an engineer, but rather 
# man of commerce. Still he was so intimately con- 
nected with many branches of engineering that a 
brief review of his life may fittingly find a place in our 
columns. 
ts Andrew Carnegie was born in Dunfermline, in 
Fifeshire. There is some doubt as to whether the 
year of his birth was 1835 or 1837, though the former 
is generally accepted as being correct. Moreover, 
authorities differ as to whether his birthday was on the 
15th or 25th of the month, but apparently all agree 
that that month was November. His father was a 
weaver of fine linen—a commodity for which Dun- 
fermline was justly famous—and was the owner of 
several hand looms which were worked by himself and 
his apprentices. During the early boyhood of Andrew 
things were not going too well with his father. Power 
looms were coming more and more into use, and the 
home weavers found it increasingly difficult to earn a 
livelihood. At length Carnegie senior, having been 
told by his employer that he could no longer employ 
him, decided to emigrate to America. Having heard 
from friends in Aileghany City in Pennsylvania that 
there was a chance of employment for him there, he 
settled at that place, and worked at a textile factory. 
Two hears later the boy Andrew, then twelve years of 
age, entered the mill as a bobbin boy with a wage of 
1.2 dois. a week. Eighteen years later that bobbin 
boy was, it is said, already a millionaire ! 

The fact that his father had been forced to leave 
his native land because of the introduction of 
machinery seems to have made a very deep impres- 
sion on the mind of the boy, young as he was, and un- 
lettered as he was, for he had only received what 
instruction his mother could find time to give him, 
and what he had picked up at a day school. He set 
before himself the ideal of rendering it impossible for a 
similar misfortune again to visit his family, andit would 
seem that even at that early age the idea of making a 
fortune by means of machinery had become firmly 
seated in his mind. 

We have said that he became a bobbin boy at 
tweive years of ge. That employment did not satisfy 
him for jong. Later he was apparently engaged for 
#® short time in stoking the boiler and tending the 
engine in a smzell workshop, but the real commence- 
ment of his career may be said to have been when, 
through the instrumentality of a friend of his father’s 

also & native of Dunfermline—he was engaged as « 
messenger boy by the Ohio Telegraph Company. He 
cid not jong continue to hold that position, for he 
somehow or other managed to learn how to work the 
telegraphic instruments, and was given the post of 
operator at a salary, it is said, of £60 a year. His 
f.ther died about that time, and Andrew became the 
main support of his mother and family. But his feet 
were already on the ladder of fortune. In his capacity 
of telegraph operator—and he became a very expert 
one—he came under the notice of Mr. Thomas A. 
Scott, the president of the |Pennsylvania Railway, 
who offered him first of all the position of telegraph 
operator to the company at a salary of £84 a year, and 
then made him his own private secretary. Acting on 
Mr. Scott’s advice, young Carnegie then commenced 
to speculate, borrowing money to do so, and even, it is 
reported, inducing his mother to mortgage her house 
for the purpose of raising funds. The first venture 
succeeding, Carnegie launched out in other directions 
with similar and even greater success, particularly as 
regards oil. He became, in fact, an oil king when he 
was only about twenty-seven years of age. 

At this period of his career the Civil War broke out 
and Carnegie, at the instance of Mr. Scott, who had 
himself become assistant Secretary of War, was 
entrusted with the work of organising the railway and 
telegraph service of the Federal Army. The task, 
which he carried out most satisfactorily, entailed 
several years of arduous labour, as a result of which 
his heaith temporarily gave way. The cessation of 
hostilities, however, found him bristling with activity 
once more, and then it was that he turned his atten- 
tion in the direction of the work with which his name is 
most familiarly connected. 

Chance again favoured the young man who, not 
content with the large fortune which he had even 
then amassed, pined to make more ; not so much, so 
his kinder erities aver, because of avarice, but for the 
joy of winning. It so happened that it was decided 
about that time to replace the wooden trestle bridges 
on the Pennsylvania Railway Company’s system 
with iron structures, and Carnegie—nothing if not 
venturesome—undertook to supply the metal work. 
For the purpose he erected the Keystone Bridge Iron- 
works, and in that way, for the first time, became an 
lronmaster. 

We do not propose to trace, in detail, Mr. Carnegie’s 
subsequent career. In broad outline it is known 
throughout the world, and may be said to have 
culminated in the formation of that gigantic trust— 





the United States Steel Corporation—in which the 
capitalised value of the Carnegie Companies stood at a 
figure in excess of £120,000,000. It was about that 
time that Carnegie, then sixty-four years of age, 
retired from active business with, at his own estimate, 
a fortune of over £80,000,000. 

Perhaps we cannot yet view Carnegie’s business 
career in sufficient perspective to form a just judgment 
upon it. There are those who have condemned his 
methods, and there are those who assert that 
every penny of his vast wealth was cleanly got. 
There are those who hold him personally responsible 
for the blood shed during the labour troubles at his 
Homestead works, which were occasioned by a 
reduction in the wages paid to the workpeople. 
There are those, on the other hand, who hold him 
guiltless. We shall not venture to give an opinion on 
the subject. We shall only say that during the time 
of upheaval he was absent from the scene of it, and 
that, rightly or wrongly, he was widely blamed for his 
attitude in the matter. 

To the world at large Carnegie was known not so 
much as the ironmaster but as the philanthropist. 
This is not the place to chronicle the full tale of his 
gifts and benefactions, but a note of his life would be 
incomplete if all mention of them were omitted. 
One of the sayings attributed to him was that “ the 
aim of the millionaire should be to die poor, and thus 
avoid disgrzce.”” It is certain that he disbursed vast 
sums of money, but whether or not he has died what 
the world would call poor time only can show. Very 
largely his gifts were made in the cause of education. 
A great idea of his was that everyone should have a 
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chance of making the best of his life ; of rising if it 
were in him to do so. It was with that end that he 
assisted in the establishment of libraries, and provided 
a fund whereby a certain percentage of the students 
at Scottish universities can have their fees remitted. 
For his native town of Dunfermline he has done much, 
and rumour has it that it will be found that it will 
further benefit under his will. 


SAMUEL WELLMAN. 


Ir may be said of Mr. Samuel Wellman, whose 
death occurred on July 11th in Maine, in the United 
States of America, that he was one of the pioneers 
of making open-hearth steel in that country. In 
1868 -he was working in Pittsburg making crucible 
steel, when he was called upon to assist Messrs. 
Siemens’ engineer, who was fitting up the first open- 
hearth furnace for making steel. Wellman remained 
in charge of that furnace for two years, after which 
he went to the Bay State Iron Company in Boston. 
«He remained there until 1873, when, he went to 
the Otis Steel Company, Limited, of which he became 
general manager, where he remained until 1889. 
Whilst there he came to the conclusion that the 
charging of open-hearth furnaces was not work which 
@ man should be called upon to do, and, starting with 
that idea, he evolved the open-hearth charging 
machine, which has now come so prominently into use 
in all steel-making countries of the world. He also 
designed rolling or tilting furnaces which enable small 
quantities of the charge to be taken out at any time 
without cutting the heat off the furnace. Having 
seen the large field which was open, for improvement 
in steel works machinery, he founded in 1892 the 
Wellman, Seaver Morgan Company in Cleveland, 
Ohio. 

Mr. Wellman is said to have been the first man to 


use electric motors for propelling machines in steel 
works, and with regard to charging machines he was 
also proud of the fact that the first four machines 
were ordered from him by Mr. Charles M. Schwab. 
Mr. S. T. Wellman had been the chairman of 
Wellman, Seaver and Head, Limited, since 1905, 








Platinum from Canada. 


THE Royal Ontario Nickel Commission which investi- 
gated the nickel industry in Canada made some most 
interesting observations on the platinum production 
derived from the Sudbury ores, and the prominence taken 
by platinum at the present time will justify an extensive 
quotation of its remarks and findings. The following 
extracts are taken from the Commission’s report : 

‘** Although the presence of gold and silver and of metals 
of the platinum group in practically all nickelliferous 
pyrrhotites throughout the world has long been known, 
their importance in connection with the Ontario nickei 
industry is even now practically unrecognised, except by 
those who recover and seli them. 

“The nickel-copper ores of Sudbury are capable ot 
producing much more palladium than the whole of tho 
present world’s supply, together with a very large propor- 
tion of platinum, iridium, and other metals of the platinum 
group. The quantity of palladium present is much in 
excess of the platinum. lt may be mentioned that the 
assay of ores and mattes, and ot other metallurgical pro 
ducts, tor palladium is exceedingly ditticult, and that tho 
results published are often unreliable. They are com 
monly too low, so that the official or private iigures given 
by the companies or otherwise obtained are not likeiy to 
be too high. The recovery of palladium is also much 
more difficult than that of platinum or other metals of the 
platinum group, so that both the assay values reported 
and the recoveries which have been made are undoubted!) 
lower than they should be. Anything which can be done 
to encourage the better recovery of these metals, or enforce 
the use of refining processes which recover them, would be 
justifiable, and particularly so now that platinum and 
palladium are increasingly required, and stand at so high 
a price. It may be mentioned that, apart trom the Mond 
Nickel Company’s method, the processes most hkely to 
recover these metals are the electrolytic methods of 
refining. 

‘In this connection, it may be stated that the blister 
copper obtained from practically all the sulphide copper 
ores throughout the world contains not oniy gold and 
silver, but also the metals of the platinum group, and that 
the electrolytic copper and bullion refiners are recovering 
increasing quantities year by year, partly through a tardy 
recognition of their presence, but mainly through extra 
care in endeavouring to recover them. 

** Althouzh it is not possible to state correctly the actual 
quantity of the platinum metals present in the ores mined, 
the quantity recovered per ton of ore can be accurately 
determined from assay of the matte, provided the number 
of tons of ore smelted per ton of matte produced is known. 

* The Canadian Copper Company reports that the 
average content of precious metals per ton of matte for 
the three years ending 1915 was roughly as follows: 
Gold, 0.05 oz. troy; silver, 1.75 oz. troy; platinum, 
0.10 oz. troy ; palladium, 0.15 0z. troy. ‘The figures given 
by the company for an isolated month in 1915 were higher, 
as were also tigures obtained by the Comunission on samples 
received from the company in 1916, but the above may be 
taken for the purposes of calculation. 

** The Mond Nickel Company has not furnished figures 
as to the precious metal contents of its matte, but irom 
assays made on behalf of the Commission on samples 
obtained from that comapny it would appear that the 
matte produced by the Mond Nickel Company 1s con- 
siderably richer in metals of the platinum group than that 
from the Canadian Copper Company. 

‘“* Taking the basis of 50 dols. which the United States 
Geological Survey regards as a fair average for platinum or 
palladium, and ignoring other metals of the platinum 
group, although they represent a considerable additional 
amount and are worth more per ounce, the weight and 
value of the platinum and palladium in the 63,067 tons 
of matte produced at Copper Clift in the year ending 
December 3ist, 1916, would be 15,892 oz., worth 794,60U 
dols.—figures which may be regarded as conservative.” 








COAST STEEL SHIPS FOR THE UNITED STATES. 





THE cast steel ship missed becoming a war companion 
to the concrete ship mainly through changes in the depart- 
ment having charge of emergency construction of ships, but 
the project 1s now being carried along by private interests. 
It is estimated that the cost of hulls built in this way would 
be little more than half that of riveted hulls, wnile the 
cargo capacity would be slightly greater owing to the 
elimination of extra metal at tne joints. About 2000 
castings would be required for a 10,000-ton ship. Two 
edges of each casting have lugs and the other two have 
dovetails, these parts interlocking when the joint is made 
and being then etectrically welded. ‘The joint seam is also 
closed on the outside by electric welding. As welded 
joints cannot all resist stresses due to bending, they are 
generally given such mass that the bending action will 
occur in the plates on either side of the joint. Bending 
stresses along the joints are prevented by the frames or 
longitudinals. Permanent moulds with thin sand sur- 
faces are used, the sand being renewed for each casting, 
thus allowing-ready variation in thickness of metal. They 
are so inclined as to give the effect of bottom pouring, 
with free escape of gas. Flat castings are used largely, 
while castings for the bilge and other parts are made in 
curved moulds and treated in the annealing oven to give 
the required curves and warps. Thus only a few moulds 
are required for an entire ship. Dry docks can be built 
in the same way. This method of shipbuilding is being 
developed by Mr. M. F. Hill, of the Cast Steel Ship Com- 
pany, of New York. 


















19 


Steel 
Was 
shines 
ab. 
an of 
, 


Vesti- 
most 
ction 
aken 
nsiVe 
W lng 


etals 
srous 
own, 
ickel 
it by 


eo of 
the 
por- 
LLU 
ft in 
the 
pro 
the 
OU 
ven 
y to 
uch 
the 
‘ted 
lly 
Ow 
TCS 
| be 
2nd 
ugh 
ynd 
to 
ot 


ter 
per 
acl 
lat 
ng 
dy 

Lr 


ial 
xd, 
ly 
el 
De. 
he 
or 


ni, 
bla 
ty 
6s 
De 








Ava. 15, 1919 


THE ENGINEER 





157 








Railway Matters, 





AccORDING to an announcement made by the President 
of the Board of Trade to the Unionist Business Committee 
on July 3lst, the Government proposes to put 1000 motor 
lorries on the roads at once for the carriage of goods in 
order to relieve the congestion caused by the scarcity of 
railway wagons. 

Tue East Indian Railway Company carried nearly 
1,000,000 more tons of coal during the year 1918-19 than 
in the previous twelve months. The chief increase in goods 
trattic was in rice, of which 653,307 tons were carried, as 
against 322,809 tons, and bringing in 67 lakhs Rs., as 
compared with 19 lakhs Ks. The rice was carried further 
distances. 

On April lst, 1917, there were 1611 mechanical stokers 
on locomotives in the United States. By January Ist 
last this number had been increased to 3717, among which 
there were 1522 Hanna, 1294 Duplex, 731 Standard, 
and 1 Elvin; the latter was on a“ Santa Fé” type loco- 
motive. ‘There were 854 on ‘ Mallet” type, 1786 on 
** Mikado,”’ and 685 on the “ Santa Fé” type. 


On July 14th Mr. Bonar Law said that he had promised 
that the question of railway travelling should be con- 
sidered, and he hoped that the decision might be announced 
tne following week. At the time of writing, no announce- 
ment has been made, but the impression prevails that each 
member of the House of Commons may, when Parlia- 
ment is sitting, have one railway voucher a week for the 
return Journey between London and his constituency. 


THE President of the Board of Trade told a deputation 
on July 3lst that railway freight rates could not be raised 
under D.U.K.A. ‘The Board was detinitely preparing to 
refuse to carry certain trailic on the railways, and to throw 
into the hanus of the shipping companies certain big and 
important traftics. On such tratiic some subsidy would 
have to be paid. It would, however, be given only to get 
things so running that at the earliest possible moment 
all subsidies couid be got rid of without disastrous dis- 
location. 

THe Parliamentary Secretary to the Board of Trade 
stated recently that regular services were being provided 
by the Rauway Kxecutive Committee this summer tor the 
continental services via Dover, Folkestone, Newhaven 
and Southampton, but whether these services would be 
up to the pre-war standard or not would depend on the 
recurn of the railway companies’ vessels on Admuralty 
service and the requirements of the mulitary authorities 
in the matter of the conveyance of soldiers on leave and 
demobilised men. 


A PRELIMINARY meeting of the Departmental Com- 
mittee appointed to investigate Mr. A. W. Gattie’s pro- 
posais for improving the methods of handling goods and 
railway traitic was held on the Ist inst. The Committee 
hes dveided that the mquiry will be held in public, that 
any party may be represented by counsel, and that the 
meetings shali be held at the Hotel Windsor each ‘Tuesday 
and Wednesday until the inquiry be concluded, commenc- 
ing on Wednesday, the 2Utn inst. Mr. 5. T. Burgoyne, 
Forecourt bungalow, Montagu House, Westminster, 5.W.1, 
1s the secretary. 

AMONG the several questions as to the Gattie system 
asked recently in the liouse of Commons, was one which 
suggested that the North-Eastern Railway Company had 
asked Mr. Gattie to inspect its Hull station with a view to 
considering the possibilty of installing the system there. 
lhe report presented in response to this request states, it 
is said, that 1t would be necessary to clear away the exist- 
ing station. ‘This would involve a capital outlay which 
the railway company could not undertake. Mr. Bridge- 
man, in reply, said that he had heard some report of the 
kind, but was not sure if it was accurate. 

In this column of our issue of July 25th we referred to 
the inconveniences often arising through the allocation 
to a given company of all the traftic between two points 
served in common by two or more companies. An instance 
of this sort was revealed in a question in the House of 
Commons on the 17th ult., when it was stated that because 
the tratlic between Nottingham and Mansfield was sent 
by the Great Central route neither the consignor nor con- 
signee was able to make use of the private siding each 
possessed on the Midland, and, moreover, had to cart 
the traflic at a cost of £4 16s. for each 4-ton lot. 

ANSWERING @ question recently asked by Sir A. Shirley 
Benn, the Financial Secretary to the War-oftice said that, 
generally speaking, the 439 locomotives, 3000 wagons, and 
13 other trains were supplied for service abroad on loan 
by the railway companies. There was no special remunera- 
tion for their use apart from the general terms of the 
Government guarantee to the railway companies. On its 
return the stock was put into condition at the expense of 
Army funds, and the War Department had the right to 
consider the extent and cost of any work proposed for this 
purpose before it was undertaken, and in the case of 
dispute to refer the matter to arbitration. Answering 
a supplementary question addressed to Mr. Bonar Law, 
that gentleman said that he was afraid it was not possible 
fo show what proportion of the losses of the companieg 
during the current year was due to lack of sufficient rolling 
stock created by Government requisitions during the*war. 

In his report on the fatal collision of May 5th between 
two goods trains at Paddock Wood, South-Eastern and 
Chatham Railway, Major Hall, of the Board of Trade, 
tinds that the accident was caused by the driver of the 
second train over-running the distant and stop si 
A contributing cause was that whilst the second train was 
accepted under the “* warning arrangement,’’ there was 
no opportunity to warn the driver at the signal box in 
the rear as the train had already passed it on its way 
to the advance signal. A minor factor. was the position 
of the distant signal at Paddock Wood, which was only 
770 yards out, on a falling gradient and with a bad view 
for the driver. Major Hall recommends that (1) the 
*“ warning.” should be given by a fixed signal; (2) that 
in view of the “ warning,” there should be an outer home 
signal at Paddock Wood; and (3) that the distant be 
carried further from the signal box—it will have to be 
removed should an outer home signal be provided. 








Notes and Memoranda. 





AS many as eight river crossings have had to be con- 
structed on the route of the recently completed conduit for 
bringing a water supply from Shoal Lake, Ontario, to 
Winnipeg. The syphons are 8{t. in diameter, and capable 
ot delivering 85,000,000 gallonsaday. The whole conduit 
is almost 100 miles long and has cost about £3,200,000. 


A REINFORCED concrete flag-pole has recently been put 
up in America. ‘The pole is 70ft. high and was cast in the 
upright position, as experience with another, which had 
been cast on the ground and then erected, showed that the 
cost of raising the pole was prohibitive. The new flagstaff 
is 17in. in diameter at the base by 84in. at the top, and is 
reinforced with eight square bars tapering from l}in. at 
the bottom to jin. at the top, while it is also reintorced 
with jin. square bar hoops at from 2ft. to 3ft. centres. 
The foundation is 10ft. deep. The moulds were of wood, 
supported by a light trellis tower, and the concrete was 
poured in sections about 8ft. high. 


A NOVEL use for refrigeration, which suggests an alter- 
native to the white paint usually applied to the bright 
parts of machinery before it is photographed, is described 
by J. E. Hogg in a recent issue of Popular Mechanics. 4, He 
was assigned to take a picture of a group of ioving, cups 
which were to be awarded as tokens of appreciation for 
distinguished service by regiments overseas. Because of 
the high polish of the cups, two photographers, previously 
sent out on the job, had failed to take a satisfactory 
picture. All they had produced was an image of the 
glaring reflection of the light reflected from the subject. 
Some method of reducing the reflected light was obviously 
needed, so Mr. Hogg proceeded to {ill the cups with 1ce- 
water. Soon the outside surface of the metal began to 
“ sweat,” and instead of the glistening silver which refused 
to record properly on a photographic plate, the cups had a 
dull finis: which absorbed rather than reflected the 
light. 

A sysTEM of coating iron articles was recently demon- 
strated to the American Chemical Society by Dr. Charles 
Baskerville. The process consists in part in dipping the 
pickled and washed article into a soiuuon of antimony 
chloride, then placing in a bath of moiten lead or anumony 
lead, and finaliy withdrawing and quencuing in ol. Lead 
coated iron shingles, L0in. by 1l6in. in size, painted and 
unpainted, have been exposed to the weather nearly three 
years without showing rust spots. ‘lhe shingies can be 
bent without cracking the coauing, and are claimed to be 
better and cheaper than tin-piates. The thin coated 
plates can be pressed into desired shapes, such as motor car 
hubs, which can be nickel-plated and burnished. Lead 
coated wire gauze is stated to be eyual to gaivanised, 
and its production is less expensive. She lead coating is 
unsuitable for some purposes. The rough surface of 
heavy pipe for water mains is imperfectiy coated, and 
turther subject to abrasion in screwing the joints together, 
and as iron is electropositive to lead the uncovered parts 
of iron or steel exposed to water rust more rapidly than 
the metal unprotected by lead. The thin coatng on cast 
iron plates, however, is an inexpensive binder tor thick 
layers of lead cast upon it. 


Durine the war the proper provision of life belts and 
other life-saving appliances on ships became of vital 


| importance owing to the submarine menace. One of the 


most widely used appliances was a life jacket stuffed with 
‘*kapok’’ or floss, a material which has very great 
buoyancy, a jacket containing 24 oz. of the fibre being 
capable of supporting an adult in the water. According 
to the existing official regulations the only kapok that may 
be used for the purpose is Java kapok, which consists of 
the long hairs surrounding the seeds of a tree that occurs 
abundantly in the Dutch Kast Indies. A similar material 
is, however, obtainable from India, but from a different 
tree, though this Indian floss cannot under the existing 
regulations be used for life jackets. The results of trials 
made at the Imperial Institute, details of which are given 
in the current number of the Bulletin of the Imperial 
Institute, have shown that the Indian floss can fully 
satisfy all the requirements as regards buoyancy and free- 
dom from water-logging. It is therefore suggested that 
the use of Indian kapok should be officially permitted for 
life jackets. Inquiries made by the Imperial Institute 
showed that kapok, equal in quality to that used in the 
trials, is available in India in large quantities. 


Iv has been observed in a number of instances that 
boilers fed with condensate from reciprocating engines 
usually keep in good condition, whilst the condensate trom 
turbines sets up active corrosion. Tests were carried out 
on a 40,000 horse-power turbine installation in Germany 
consisting of water-tube boilers constructed from Siemens- 
Martin mild steel. The make-up as well as the first charge 
of water was distilled, containing a maximum of three 
parts of salt per 100,000, and the feed heated in open 
tanks. Zinc plates to prevent galvanic action were kept 
clean by the periodic removal of all oxidised deposit. 
Corrosion and blistering commenced after a few months’ 
work, principally at the horizontal centre line of the drums. 
The tubes were ordinarily covered with rust, small pieces 
becoming detached by the use of wire brushes, but the 
general condition of the boilers was considered satisfactory 
aiter a year’s continuous working. A great change took 
place when the turbines were worked intermittently with 
boiler pressure and vacuum in the condensers maintained ; 
the formation of blisters increased rapidly, the steel 
becoming pitted with pin-holes. A third group of boilers, 
also connected with the same turbines, was fed with 
slightly oily water. The metal remained sound, with a 
healthy black colour covered with a thin coat of grease. 
It would therefore appear, says Zeitschrift des Vereines 
deutscher Ingenieure, that a minute quantity of oil in the 
feed water affords protection for the boiler, more especially 
as the corrosion took place mainly near the feed-water 
inlet pipe. It was decided to produce a slight greasy 
deposit in the boilers by injecting oil through a sight-feed 
arrangement connected with a small pressure pump. In 
addition, all air was removed from the feed water and the 
filters for removing oil from the feed water were di 
with. These precautions proved entirely satisfactory 
and the corrosion in the boilers 





Miscellanea. 





Tue Municipality of Brussels proposes to hold a com- 
mercial fair in September. 


Tue Government of Jamaica is raising a loan of £50,000 
for the purposes of constructing roads, waterworks, &c. 

ELEcTROLY‘tIC zine having a purity of 99.95 per cent. 
is being supplied by the Australian Zine Producers’ 
Association. 


THE installation of an additional pump at the Rhodesia 
Broken Hill mines has enabled the ore body to be un- 
watered to a depth of 34ft. 


THE discovery of another seam of coal, 6ft. thick, in 
the southern peninsula of Spitzbergen, is announced by 
the Northern Exploration Company. 


Guiascow Corporation has arranged for the British 
Science and Key Industries Exhibition to be held there 
from November 17th to November 29th. 


THE surface equipment of the Wankie colliery, South 
Africa, having reached the limit ot its capacity, it has been 
decided to eyuip an entirely new colliery. 


A ruicut of 12 yards at a height of about a yard from 
the ground was recently made at Paris by Gabriel Poulain 
on an aeroplane driven by his muscular power. 


THE Forest Research Institute of India is making 
experiments on the manufacture of charcoal briquettes, 
but is handicapped by lack of a suitable binding material. 


BoREHOLES which have recently been put down at Nine 
Mile, Westland, New Zealand, have proved a body of 
excellent coal, estimated to contain some 13,000,000 tons 
of fuel. 

A LARGE body of chrome iron ore has recently been 
discovered at Umvukwe, Rhodesia. The ore is said to 
contain 48 to 49 per cent. of chromic oxide, and to be easy 
to mine. 

Tue destroyer Westminster, one of the British squadron 
which is visiting the Baltic, came into collision near 
Copenhagen with three Danish vessels, two of which were 
damaged. 

Ir is reported that Dr. Samuel Smiles, of University 
College, London, has been appointed to the newly created 
Chair of Organic Chemistry at the Armstrong College, 
Newcastle. 


Dvrine last year the factory which started in February, 
1918, at Durban, Natal, to produce an alcoholic motor 
spirit manufactured 255,158 gallons of the fuel and 
exported over 4000 gallons. 


Tue liner Olympic is scheduled to proceed shortly to 
Belfast to be re-conditioned, and it is understood that she 
will take her place in the Transatlantic service at the end 
of February or the beginning of March. 

NOTWITHSTANDING the fact that the British tender for 
the rails required by the Ipswich Corporation was higher 
by 154 per cent. than the American offers, the Corporation 
has decided to place the order at home. 


ARRANGEMENTS are being made for the construction 
of a works near Nairobi, british East Africa, where a 
motor spirit will be distilled from sugar cane. ‘The spirit 
will be a mixture of alcohol and sulphuric ether. ; 


Tue British section of the Aircraft Exhibition, which 
was opened at Amsterdam on the 2nd inst., was unfor- 
tunately incomplete on the opening day, on account of 
some of the exhibits being delayed by the dock strikes. 


It is hoped that when the Institute of Aeronautical 
Engineers next meets, on September 11th, the first Council 
will have been formed. The address of the organising 
secretary, Mr. W. R. D. Shaw, is 180, Sutherland-avenue, 
Maida-vale, W. 9. 


A NEW Japanese steamship line, the Kokusai Kisen 
Kasha, has been organised in Yokohama, with a capital of 
£10,000,000. The line will own 499,500 tons of shipping, 
and will operate an extensive service from New York to 
the East and South America. 


WITHIN the past few days a million pounds worth of 
bullion has been salved from the wreck of the Laurentic 
lying off the entrance to Lough Swilly. The feat is note- 
worthy on account of the depth of water, about 140ft., and 
the exposed situation of the wreck. 


A SMALL company has been formed in London for the 
exploitation of some coal deposits which are said to have 
been found close to Lourengo Marques, South Africa. 
The coal is reported to be almost equal in quality to that 
mined in South Wales, and to cover an area of 3500 square 
miles. 

Tue electric motor driving the 40m. mill of the Inland 
Steel Company at Indiana Harbour will reverse from a 
speed of 40 revolutions per minute to the same speed in 
the opposite direction in 1} seconds. The machine is 
rated at 15,000 horse-power, and the armature weighs 
90 tons. 

In the course of explaining a wireless telephony demons 
stration at Westminster, General Seely said after wireless 
telephony became possible in 1915 it was developed by 
experiment by the Air Force, and in 1917 became of 
practical use. In March, 1918, there were two squadrons 
titted with wireless telephony, and the fact became known 
to the Germans, who heard English speech in their wireless 
receivers. Not knowing to what uses this might be 
applied, the Germans avoided those squadrons thereafter. 


Tue latest official figures of sales of surplus Government 
property show that the sum realised is now £155,175,292. 
‘This includes £83,633,419 on trading account, £56,808,017 
for other surplus stores at home, and £14,733,856 abroad. 
Among the noteworthy amounts received in one week dre : 
Mechanical transport, £150,406; textiles, leather, and 
equipment, £153,812; non-ferrous metals, £186,734; 
while the completed sales of mechanical transport for the 
month of July realised £1,211,772. The main items to 
date for sales of surplus property are: £40,912,642 for 
horses and animals in the United Kingdom ; £2,595,578 for 
food; £2,664,333 for ferrous metais; £14,768,030 for 
chemicals and explosives ; £14,401,349 for sales abroad , 
and £3,660.845 for sales to contractors. 
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FUBLISHER’S NOTICES. 


With this week's number is issued as a Supplement a two-page Plate 
of Calculating Diagrams for Reinforced Concrete. Every copy as issued 
hy the Publisher includes a copy of this Supplement, and subscribers are 
requested to notify the fact should they not receive it. 
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TO CORRESPONDENTS. 





we In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of i ede to the public and 
intended for insertion in this column poe oer in all cases be accompanied by 
a pe ye envelope, leyibly directed by the writer to himself, and stamped. in 

that answers received by us may be forwarded to their destination. 

No notice can be taken of communications which do not comply with 
these instructions. 

| gd All letters intended for insertion in tax ENGINEER o containing 

should be the name and address 
not necessarily for prablication. but asa neat of aood Jaith. No notice 
whaterer can be taken of anonymous communications. 


Gr We cannot undertake to return drawings or manuscripts : we must 
therefore request correspondents to keep copies. 











DEATH. 


Griniing, Anruur James, M. Inst. C.6.-On Friday, August 
8th, at 10, Pelham-road, Sherwood Rise, Nottingham, formerly 
of Friar Gate, Derby. Aged 70. 
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Industrial Peace. 


THE Industrial League, a report of the Birmingham 
Conference of which is commenced in this issue, is an 
organisation which may become a great power for 
good. On the surface it would appear that we are 
drifting towards a condition in which class war might 
succeed the long drawn out struggle with Germany 
and her Allies. In that case we should merely have 
defeated an external enemy at the price of fomenting 
internal disorder, which, unless checked at the outset, 
might culminate in the greatest of evils to which a 
country can be subjected—civil war. Happily, there 
are not wanting signs that the dangers of a situation 
which has been too long ignored are at last realised, 
and that a firm hand will be laid on those who preach 
the gospel of plunder and anarchy. The party is only 
a small one at present, but if it were allowed scope for 
its dangerous activities it might not only attract to its 
banner the lawless elements of the population, but 
even delude the sane section of the people into a belief 
that the upheaval of the present social order might in 
the end meet the needs of legitimate reforms. What 
is required to counteract these dangerous tendencies 
of the hour is the evolution of machinery which will 
bridge the gap that has hitherto separated class from 
class, and prove to all sections of the community that 
they are component parts of the same machine and 
not opposing forces. The Industrial League was 
formed with this object, and there is ample evidence 
that beneath the disturbed surface of industrial 
trouble the organisation is doing much useful work, 
which should reduce the risk of upheaval in the future. 
The League, which began operation in a modest way 
by arranging small gatherings of employers and 
employed for the purpose of an informal discussion 
of questions which concerned both sides, has grown 
far bevond the early ambition of its founders. The 
Birmingham Conference emphasised the status it now 
occupies ; the Conference attracted the attendance 
of Ministers of the Crown, in addition to a representa- 
tive gathering of employers and employed, and nobody 
who was present at the meetings, extending over three 
days, could doubt that a new and powerful force is 
at work. 

The set programme of the Conference included the 
discussion of such subjects as the relation of finance 
to industry, the real place of labour in the industrial 
system, and the influence of education on the pro- 
blems involved. All these contributions, notably 
that on labour by Mr. J. R. Clynes, dealt with 
matters of moment, and the need that there should be 
a fuller realisation of their significance cannot be 
overrated. There is an extraordinary amount of 
ignorance as to the real character of the income 
derived from industry and its distribution among 
various classes of the community, and the statistics 
now put forward, some of them for the first time, 
bring out clearly the outstanding defect of the British 
industrial system, i.e., the low production per head. 
In dealing with labour in its relation to industry, Mr. 
Clynes put some plain truths in forcible language. He 
told the workers that there can be no more grave 
mistake than to encourage under-production, and 
warned them of the danger of undermining the 
authority of experienced leaders, whose actions have 
to be decided not merely from a knowledge of a 
particular trade, but of industrial problems on a 
world basis. Ordinary workshop questions are 
matters which can be dealt with by the Workshop 
Committees which are a feature of the new organisa- 
tion, but matters of broad policy belong to a different 
category. Finally, he laid stress on a matter which 





has in recent developments been a cause of grave 
anxiety, the failure to keep agreements. Agree- 
ments made by recognised leaders must be kept, or 
there will be an end to the policy of negotiation. 
There must be evinced a ready and sincere desire for 
genuine reconstruction and industrial peace. There 
are not too many signs of this at present, and there is 
a greater call on the statesmanship of labour to-day 
than at any previous period. The truth is that the 
industrial problem, as. was argued by Mr. Mactavish 
in dealing with the educational requirements, is 
primarily psychological, and is not amenable to mere 
appeals to reason. If that be so the call to national 
pride is perhaps one that will be answered. Some 
would perhaps call it the instinct of self-preservation 
which has to be aroused to-day as the first task in 
education. The end of the war is certainly not the 
end of hard work and sacrifice. Very much yet 
remains to be done. The picture which was drawn 
by Mr. Wardell is a true one. The strain of the great 
conflict has left us with an industrial edifice which is 
shaken to its foundation, and which must be recon- 
structed Jest it should topple in ruins and involve 
the fortunes of the nation in its fall. The work will 
not be accomplished until public opinion is educated 
as to the dangers of the situation, and the influence of 
character as well as the hope of material reward is 
imported into the movement which is being organised 
by the Industrial League. It is satisfactory that the 
Birmingham meeting, the first national Conference 
held with the single object of bringing about better 
relations between the two classes of the community, 
upon whose efforts our future mainly rests, should have 
through its president and other speakers’ put on 
record the high ideals, and yet at the same time quite 
practical hopes which underlie its policy. We believe 
it may accomplish good work. 

The value of the Conference is not to be judged by 
the subjects which were set down for formal discussion, 
nor even by the frank and courageous statement of 
the national position with which Mr. Roberts opened 
the proceedings. It lies rather in the opportunities 
provided for informal discussion of the labour situa- 
tion by men who occupy different view-points, and in 
the chances given to both employers and employed to 
know each other better, and to learn that some of the 
differences which have seemed irreconcilable are 
after all due more to misunderstanding than anything 
else. There was ample evidence, not only in the 
meeting hall but outside, that the principle under- 
lying the League, as an instrument for widening 
toleration and for effecting a more complete under- 
standing of recurring differences and rival interests, 
has been widely accepted. We are not a political 
journal, and have no concern with party politics, but 
the plea put forward by Mr. Roberts, that the times 
are such that the old system should be superseded by a 
State policy, ought not to pass unheeded. The need of 
the day is for the education of all classes as to the dangers 
by which we are encompassed, and the concentration of 
the national energies on winning through. In under- 
taking this task the Industrial League has set its 
hand toa high duty. Interest in the work has already 
been stimulated, and the conferences at other great 
centres of industry which are to follow that held at 
Birmingham should shape a rough hewn policy to 
definite ends. 


The Mother of Invention. 


A REFLECTION which will bear investigation is that 
the progress of the world has been brought about by 
the ability of certain members of communities to 
make other members want something. We can 
imagine that the first prognathous individual who, 
by chance or cunning, chipped out a flint axe head 
set up a general craving for stone axes—save amongst 
the laudatores temporis acti of his day—whici has led 
by various intricate processes to the multitude of 
cutting tools with which we are now familiar. In the 
absence of the stone axe the human race would have 
remained where it was—a guileless and reasonably 
contented people, wallowing in dirt, but free from 
political wire-pulling and as indifferent to the daily 
tragedies which prevented the inerease of population 
as were the rest of the animal creation that sur- 
rounded it. The individual who thus opened the road 
to civilisation acted without malice prepense, and has 
been forgiven, even praised, by men of a later age. 
He was certainly not an intentional reformer. He did 
not invent the flint axe head because he foresaw 
wealth from its exploitation ; he did not, as most of 
us do to-day, set out with the intention of making 
others need his services. He whittled the flint because 
he liked whittling flints;. he was, in fact, a pure 
industrial scientist. The thought of gain would have 
been hateful to him—until he saw it within reach, 
and then, like later pure scientists, he argued no 
doubt that the labourer was worthy of his hire. To-day 
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the course of the great mass of invention is very 
different. The great business on which we are all 
engaged is that of making some one else want some- 
thing we can provide. Is not that the end and object 
of all advertisement, whether it be the blatant plaster- 
ing of our national monuments with offers of a loan 
on advantageous terms or the more subtle advertise- 
ment of civil engineers through the media of scientific 
discussions ! The inventor in the twentieth century 
thinks of two alternatives only—to create a want or 
to supply one. 

No one has yet decided whether necessity always 
precedes invention or whether the invention makes the 
need, but it may be observed, with passing interest at 
least, that in a long period no revolutionary invention 
escaped opposition ; there were always a great many 
people who were quite convinced that the world 
would get on just as well without it. The steam 
engine, the steam boat, the railway suffered opposition 
just as textile machines and machinery for many other 
purposes did. Even in recent times great inventions 
have been opposed. We recall the difficulties that 
Westinghouse experienced in persuading railways to 
adopt his brake, and the obstacles and resistance that 
beset motor transport, and do not forget that we have 
still amongst us conscientious objectors to vaccination 
and kindred inventions for the bodily welfare of man- 
kind. Yet, take it for all in all, the world was never 
more ready than at the present moment to welcome 
the latest developments of applied science; there 
was never a time when the inventor had a greater 
prospect of succeeding. Moreover, the need for great 
invention was never more acute. Four years of lost 
labour have to be recovered. That object can only 
be achieved by accelerating the rate of output of 
everything man needs from his daily bread to his 
means of transport. But acceleration is hampered 
on the one hand by the resolution of one part of the 
community to do less work, and on the other by the 
excessive price it demands for the work it does consent 
to do. Labour refuses point blank to help the 
country. Can Science take the burden on its 
shoulders ¢, Can it show once again the falsity of 
the socialistic doctrine that all wealth springs trom 
manual toil? Coal is, of course, the first thought 
that springs to the mind. Can scientists by taking 
thought make one pound of coal do what two are 
doing ! Can engineers devise new means of winning 
coal that will make colliers unnecessary? Some 
years ago that brilliant and always daring thinker, 
Sir Wiliam Ramsay, proposed closing the pits, firing 
the coal within them, and drawing off the gas for 
industrial uses. The scheme was derided, on sound 
principles, in its day; but with coal approaching 
three times its old price we look yearningly towards it. 
Again, no one who has watched the rollers from the 

Atlantic advancing upon the ramparts of Cornwall, or 
has seen the rise and fall of the tide in the Wye and 
Severn, but has pondered upon the gigantic powers 
that need but the bit and bridle to replace coal as a 
source of power. In such things the inventor finds 
scope for his largest talents. But amongst lesser 
economics there is as rich a field. In metallurgical 
practice the consumption of fuel in the blast-furnace, 
in the open hearth, in the cupola, cries aloud for reduc- 
tion. The introduction of the regenerative furnace 
caused a great diminution of coal consumption, whilst 
the profitable use of blast-furnace and other gases 
effects economies on a large scale. If it is impossible 
to look for similar inventions of equal magnitude, it is 
at least open to metallurgists to make greater use of 
those that exist. Not only in a few, but im all districts 
waste heat should be economised. Probably from 
Sheffield alone enough heat is dissipated continuously 
to the air to provide the whole of Yorkshire with 
power. For every ton of iron smelted in the blast- 
furnace it is estimated that heat units equivalent to 
twenty-five horse-power are discharged from the 
furnace top; about half the total heat energy enter- 
ing the furnace is lost in the gases either as sensible 
heat or as unburnt carbonic monoxide. In the 
open-hearth furnace not more than one-quarter 
of the heat units supplied are expended on heating 
and melting the charge, one-half is lost by radiation, 
and conduction, and one-quarter goes up the chim- 
ney. In the steam engine and turbine and in 
internal combustion engines we must be content to 
chase single percentages and fractions of percentages, 
but, in view of the fact that all save an insignificant 
amount of the power used in the United Kingdom is 
developed by heat engines, small fractions in the sum 
bulk large. The use of pulverised fuel opens new 
prospects in two directions; in one it offers better 
combustion, and in the other it opens the way to the 
use of fuel of poor quality. Here, if we may give 
play to our imagination for one moment, we see a new 
means of handling coal from the pits. At the shaft 
foot we see a group of pulverisers driven by gas 


a group of gas-power blowing engines driving the 
powder in a continuous stream up pipes into deposit- 
ing chambers and thence into closed trucks at the pit’s 
mouth. The coal is run-of-mine ; it carries, too, a 
percentage of dirt, but the product is so mingled in 
the pulverising process that the fuel as it issues is of 
a consistent quality. Economy is effected by the 
reduction of handling at the pit; by the greater 
weight that can be carried per cubic toot of wagon 
or bunker space; by the ease of handling; and, 
finally, by the economy of consumption. But to 
descend trom visions to more concrete problems. 
Although the internal combustion engine may be 
more nearly approaching the limits of thermal effi- 
ciency than the steam engine, there is still a margin 
to be conquered. Engineers have always recognised 
that heat units are wasted in its exhaust and in the 
water jacket that might be saved, and many plans 
have been tried, and some are used, for economising 
them. But the extent to which such inventions 
are employed is relatively insignificant. Possibly 
the Still engine or the combination of gas engine and 
low-pressure steam turbine opens a road to the better 
utilisation of the heat, or possibly the gas turbine is 
destined to effect economies in internal combustion 
motors equivalent to those effected by the steam 
turbine. In steam engines of all kinds we look to 
higher pressures with considerable hopes. Three 
hundred and fifty pounds have already been used, 
and pressures of five hundred are in coatemplation. 
With each step upward in pressure new economies will 
be effected. 

We see thus that there is scope for invention, and 
we may opine that necessity will encourage it, but the 
full fruits of such inventions and discoveries as men 
of science may provide will not be gathered by the 
United Kingdom in industrial conditions like those 
that now prevail. The world soon equalises up on 
scientific developments, and when all possible im- 
provements have been made we shall remain in just 
the same position relatively to foreign competitors 
as we are to-day. After ail is said and done, it is 
man’s industry, and nothing more nor less, that 
enriches his country. The scientist and the inventor 
may provide the means of turning that industry to the 
best account, but unless it is exercised a galaxy of 
Watts and Faradays could not save the nation trom 
eventual eclipse. 








Gold from Clay. 


In an article in our issue of June 27th reference was 
made to a report to the Colombian Mining and 
Exploration Company which appears to be of more 
than ordinary interest. It seems that in the Re- 
public of Colombia in old workings of the Marmato 
mines there is a deposit of a clayey material con- 
taining free gold in considerable quantities. The 
local name is Anchadura, and a sample assayed by 
Messrs. Claudet shows a value of £2 14s. 6d. per 
ton, of which 95 per cent. is recoverable by amalga- 
mation. Further, it is stated in a report by Sefor 
Roberto Luis Restrepo that the clayey material is 
found in adits and sometimes in shafts, and according 
to the information furnished by the mine manager, 
does not occur in those places where working is being 
carried on—in fact, only in the workings abandoned 
for some time.,. 

The document cited is remarkable and worth 
analysis. The salient points are these :—The gold 
is crystalline, and varies from fine particles to crystals 
lin. or more. With it, naturally, are particles of 
rock and pyrites. The waters in the adits are very 
acid and contain traces of gold. It is deduced that 
““an abandoned adit in a favourable zone and con- 
veniently covered so as to prevent the escape of the 
substances may be worked for ‘Anchaduras’ after 
five years, but the older the material the richer it is.”’ 
It has been stated above that where air is necessary 
for the workmen, the deposits do not occur. 

The whole affair is curious and interesting, and we 
make no apology for quoting analytical figures. 
Sefior Restrepo’s assay for gold gives 8.70 dollars 
per ton, which is of the same order of magnitude as 
that of Messrs. Claudet’s test, being roughly 8} dwt. 
per long ton. As it is probable that this is reckoned 
on the 2000 1b. ton, this approximates to 9} dwt. 
on the long ton, a quantity quite payable when Messrs. 
Claudet’s statement that 95 per cent. of this gold 
can be extracted by amalgamation is taken into 
account. Apart from the assay, the chemical part 
of the analysis is of interest. There is a large quantity 
of matter soluble in acid, the most significant of 
which is sulphate of iron. It would have been more 
satisfactory to have had an analysis of the part 
soluble in water without acid, as basic sulphates of 
iron are difficultly soluble. The part insoluble in 
acid is silicious matter of some interest, as indicating 
the nature of the deposits froni which the material 
is derived. 

Dismissing these data, the author’s opinion may be 


the substances of the Anchadura, including gold, are 
second products deposited by meteoric waters, which 
give rise to oxidation and alteration of the upper 
zone of the lodes and rocks.” By “* meteoric waters ” 
the author presumably means mine water, which is 
known to be heavily charged with the soluble salts 
of minerals with which it may have come in contact. 
He proceeds, tracing the production of ferric sulphate 
from pyrites, and ascribes the presence of gold in the 
Anchadura to the solvent action of ferric sulphate on 
gold, and its consequent precipitation by some reduc- 
ing agent, such as organic matter. With the pro- 
bability of the latter stage of the process we agree, 
but as to the former, we are politely sceptical. Ferric 
sulphate is not a solvent for gold, and however the 
gold got into a soluble form it was not by the agency 
of ferric sulphate. This opens up the much larger 
question of the agent which has produced Pactolian 
streams—though it may be shrewdly suspected that 
in the Pactolus the gold was granular and not in 
grains per gallon. 

Sefior Restrepo’s conclusions are interesting, and 
may be summarised thus :—Anchadura at Marmato 
is a product of alterations made by meteorological 
waters on higher lodes and rocks ; that the production 
of this deposit is recurrent ; and, of primary import- 
ance, that gold is brought down and segregated in 
the deposit in a workable form. 

These are statements well worthy of attention, 
but the obvious deduction, viz., that the deposit is of 
commercial value must not be lightly adopted. Little 
is known as to the quantity of the stuff, and although 
the content of gold on authority which is unimpeach- 
able is a payable amount, it does not follow that the 
whole of the deposit is of the same quality. The 
renewal of the valuable substance is really the central 
point, and if this is a fact—and on the face of the 
papers before us, it must be so accepted—then a 
more roseate view may be taken of any enterprise 
which may be proposed. 

Reverting a little to the theoretical side, we feel 
sorry that so able a chemist as Sefior Restrepo has 
committed himself to an untenable hypothesis con- 
cerning the dissolution of the gold. It would have 
been better had he merely stated facts without 
attempting to explain them. 

Another report from the mining and metallurgical 
point of view by Mr. Rupert E. Ray should not be 
overlooked. Mr. Ray was engaged by the Colombian 
Mining and Exploration Company, Limited, to 
examine the mines situated 75 miles south of the town 
of Medellin, overlooking the river Canea, at an altitude 
of some 5500ft. After describing the groups by name, 
the report proceeds systematically, the Central Group 
(No. 2) being stated to contain large quantities of 
Anchadura with an assay value of 16dwts. The 
La Maria Group (No. 5) carries on of an average value 
of 1} oz. of gold and 100 oz. of silver per ton, and it is 
suggested that a bulk sample of this ore should be sent 
to England and its best treatment fully studied. 
No. 6, the St. Isobel Group, is regarded as similar to 
the foregoing. Estimated quantities and values are 
given, and the outlook is considered favourable, but 
as far as this article is concerned it is sufficient to give 
a few more particulars of the gold bearing material 
named Anchadura. It seems that all the old adits, 
winzes, and even stopes appear to be packed with 
Anchadura. It has been known to fill such workings 
in five years. A new formation of pyrites takes place, 
and there are pieces of free gold in the form rather of 
filigree than of nuggets. Mr. Ray saw some of the 
gold washed, which convinced him of the fact, although 
he is unable to account for it. 

It will be seen that there is ample ground for 
justifying a thorough inquiry into what at a glance 
seems improbable, but which with the evidence given by 
men of probity stands on a different footing. The 
practical method is to engage an expert to examine 
the deposit on the spot impartially and to acquaint 
himself with all local information, and to send here 
samples most securely packed and sealed for assay. 
It is not superfluous to insist on the security of transit. 
Cases have been known—valde deflendus. 








The Industrial League. 
No. 1. 


THE promotion of improved relations between 
employers and employed has been the object of 
reformers of the industrial system for a long time past. 
This League, which came into existence quite un- 
obtrusively, is the newest of the organisations to 
undertake this fundamental task in the attainment of 
industrial peace. It has not been formed to take any 
part in disputes between labour and capital, as 
adequate facilities for arbitration and conciliation 
are believed to exist, but is confining its energies to 
the bringing about of more friendly relations between 
employers and employed by friendly meetings at 
which each may learn something of the others’ point 
of view. ‘ 

In deciding to hold a summer convention at Bir- 
mingham this week, the League has broken new 
ground, and it is the first occasion, it is believed, on 
which a national meeting has been convened with the 
sole object of discussing the relationship of employers 
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members of the Government and the Church, as well 
as the State, are showing interest in the movement is of 
good augury. 

Mr. G. H. Roberts, the Minister of, Food, is the 
President of the Association, and the chairmen 
announced for the various sessions included the Bishop 
of Birmingham, Sir Arthur Steel Maitland, Mr. G. H. 
Barnes, and Mr. H. A. L. Fisher, the President of the 
Board of Education. 

The meeting must be pronounced an entire success. 
In according a welcome to the League, at the opening 
proceedings on Tuesday last, the Lord Mayor of 
Birmingham struck the right keynote. He gave 
expression to his faith in the character of the nation 
as a Whole to rise superior to the dangers and diffi- 
culties of to-day, believing that the qualities which 
enabled us to win the war would be strong enough to 
overcome the revolutionary forces which had to be 
opposed to-day. 

Mr. Roberts, in an opening address, traversed a 
great deal of ground. Members of the Industrial 
League recognised the futility of the old methods of 
settling industrial questions, and the spirit which was 
the source of the strength of the League movement 
was, he believed, infecting large classes of the com- 
munity. Employers were beginning to recognise 
that their duty did not end in the payment of wages, 
but that workers must be given the opportunity of 
living a more complete life. The great need of the 
moment and the future was, however, the increase 
of production, and he believed that output could be 
stimulated without adding to the burdens of the 
workman if the problem were approached in the 
right spirit. We had lived in an atmosphere of false 
prosperity during the war, spending our capital, 
using up our credit and piling up debts which must 
be liquidated. Until that was done the old era of 
prosperity could never be repeated. Great changes 
in the industrial system had been made during the 
war, and most of the workers were receiving a larger 
share of the national production than ever before. 
It must be clearly recognised, however, that with 
this advantage and with shorter hours of working 
must be associated increase of production. That 
involved a close study of the question of industrial 
fatigue. He had never subseribed to the principle 
of a flat rate of hours for all industries, because the 


fatigue point differed in each industry. It was 
necessary, however, to face the facts, and it could 
not be denied that the inefficiency of labour was 


largely responsible for the restriction of output in 
existing works, as well as retarding the expansion of 
industrial enterprise in new establishments. Our 
present system was wrong. The destruction of 
individualism and personal initiative which prevented 
the advancement of our industrial system was the 
road to ruin. We should inevitably, if these practices 
persisted, fell below the standard of other countries. 
The nation which would survive the new period of 
competition was that whose people showed a higher 
standard of character than its rivals. The solution 
of the trouble which threatened, unless a remedy 
were found, to cause us to sink to the level of a minor 
Power was to settle down and get to work. He was 
glad to know that at last British Labour men were 
making a stand against the doctrine of anarchy. 
Contact with the extremists was fraught with danger, 
and all patriotic Labour people should determine 
that the extremists should be cleared out of their 
organisations. 
RECONSTRUCTION. 

The difficulties of the work of reconstruction were 
the main topic of brief addresses delivered at a special 
luncheon on Tuesday. There were, said Mr. G J. 
Wardle in a declaration which made an evident 
impression on a gathering in which all interests were 
represented, two policies being preached. The war 
was over, but the city was laid waste by its ravages 
and the walls broken. The one course was to under- 
take the work of rebuilding ; the other to carry on 
the work of destruction and cast down the pillars of 
society. The Industrial League was formed to help 
in the rebuilding, and it appealed for the co-operation 
of all classes. It would entail hard work and fresh 
sacrifice if the ravages of war were to be made good 
and the national life re-established on a sure founda- 
tion. That way alone was prosperity for worker 
and employer alike to be found. 


VisIT TO BOURNEVILLE. 


The afternoon was devoted to a visit to Bournville, 
on the invitation of Messrs. Cadbury. The obiect 
was not to visit the works, but to inspect the village, 
which is to be regarded as an example of a well- 
thought-out housing scheme, It is understood, by the 
way, although no official announcement has yet 
been made, that an industrial housing scheme for 
the Birmingham area has now taken definite shape, 
and that arrangements for a scheme of 2000 additional 
houses as a first instalment are in an advanced stage. 


MEETING AT THE BIRMINGHAM AND MIDLAND 
INSTITUTE. 


_ A demonstration had been arranged for the even- 
ing, at which Mr. G. H. Roberts and Sir Arthur Steel 
Maitland were, with the Bishop of Birmingham in 
the chair, to have been the principal speakers. Un- 
fortunately, Mr. Roberts was recalled to London by 
his public duties, and Sir Arthur Steel Maitland was 
kept away through illness. Under these circum- 





stances an opportunity was given to the Bishop of 
Birmingham to indicate the attitude of the Church 
in face of the present industrial , crisis. yIt+ was 
essential, he said, that the national conscience should 
be awakened, and it was a subject which might be 
dealt with from the pulpit. After the Bishop followed 
Mr. Robert Young, a former Secretary of the Asso- 
ciated Society of Engineers. In a striking explana- 
tion of the principles underlying the League, he 
repudiated the constant use of the strike weapon as 
the surest way of undermining our industrial position. 
The main concern of the workers, he suggested, should 
not be increases in wages, but a decrease in the prices 
of commodities. Mr. David Gilmour, of the Scottish 
Miners’ Association, told the audience one or two 
plain truths as to the outlook for the coalmining 
industry. He intimated that a distinct mistake was 
made by the miners in fighting for a reduction of 
hours of working, and expressed the opinion that a 
seven hours’ working day would not enable a sufficient 
supply of coal to be produced for the needs of the 
nation. Mr. Gilmour trod debatable ground in 
his assertion that the men in the pits are not shirking, 
but it seems obvious, reading between the lines of 
his speech, that he favours higher wages and increased 
production rather than limitation of working hours. 
That is the ideal at which the workers should aim. 


FINANCE AND INDUSTRY. 


The subject of finarce in its relations to industry 
is, from the point of view of a conference of employers 
and employed, a somewhat complex one. 
Herbert G. Williams, who introduced the subject at 
Wednesday’s morning session, pointed out the great 
discrepancies which exist in the statistics quoted as 
to the amount of the natioral income and its distribu- 
tion among the various sections of the community. 
In normal peace times, of course—and the author 
wisely disregarded the abnormal happenings of the 
war period—national income can be measured either 
by endeavouring to fird out the net income of every- 
one in the country or by estimating the value of the 
commodities produced and the services rendered by 
everybody in the community. That should give the 
same result in each case, assuming that there is 
brought into account any income derived from or 
paid to foreign sources. The Census of Production 
of the year 1907 gave the data relating to all manu- 
facturing industries. The number of individuals on 
the average who were employed throughout the year 
by the concerns whose activities were reviewed 
amounted to 7,087,000, including 102,000 out-workers, 
and the selling value of their production amounted to 
£1,765,000,000, but the materials used amounted to 
£1,028,000,000, while the value of the work given out 
amounted to £25,000,000, and this amount, there- 
fore, appeared twice on the returns. The net output, 
therefore, was the difference between the selling value 
and the cost of the materials used and the value 
of the work given out. It therefore amounted to 
£712,000,000, giving a net output per person employed 
of £102 in the year, if the out-workers are excluded, 
or £100 10s. if the out-workers be included as being 
equivalent to full-time workers. The net output of 
£712,000,000 represents the whole sum available for 
wages, salaries, profits, depreciation and taxation. 
It represents a very low rate of production. It is 
shown that of the output, £65,000,000 at least was 
required to make good wear and tear, while £15,000,000 
consisted of Customs and Excise Duties, and a further 
£65,000,000 was used as new capital for development 
purposes, and whether the ownership of capital is 
private or collective, at least such a sum would be 
required, and it is not available as spendable income 
for those engaged in the industries concerned. The 
balance of spendable income was, therefore, about 
£567,000,000, from which again must be deducted the 
amount paid in direct taxation by the recipients on 
the profits involved. Mr. Williams estimates these 
taxes at £30,000,000, reducing the ordinary spendable 
income to £537,000,000. If there had been no profits 
and this income had been shared out equally amongst 
the whole 7,500,000 engaged in the industries con- 
cerned, it would have yielded an average weekly 
wage of almost exactly 27s. 6d. An obvious inference 
made from these figures is that no conceivable changes 
which might then have been made could have pro- 
vided the higher standard of living desired by the 
mass of the workers unless these changes were asso- 
ciated with a very much greater production per head. 
Approaching the question from a different point of 
view, the author referred to the 1906 Board of Trade 
inquiry into earnings and hours of labour which 
covered exactly the same industries as the Census 
of Production of 1907, with the exception that mining 
and quarrying were not included in the wages inquiry. 
In the other industries the number of persons em- 
ployed in 1906 amounted to 6,410,000, while in mining 
and quarrying there were about 1,020,000, making 
a total of 7,430,000 in 1906, and in 1907, which was a 
year of much better trade, it will not be unreasonable 
to assume, allowing also for the increase in popula- 
tion, that the number employed was 7,500,000, which 
was the same figure considered in connection with the 
Census of Production. The average earnings for the 
whole of the industries, including men, women and 
children, were 22s. 7d. per full week, representing 
£350,000,000. Coal and mining were not included, 
but these came out at £85,000,000 for wages. This 
gave a grand total of £435,000,000. As the net output 





was valued at £632,000,000, the sums available for 
profits and salaries of higher-paid employees at that 
period was £197,000,000. In the Census of Produc- 
tion report an effort was made to estimate the 
total national income in 1907, as measured by 
the value of the commodities produced and the 
value of the services rendered, and, taking into 
account interest and profit drawn from foreign 
sources, this estimate gave the national income 
as lying between £1,918,000,000 and £2,158,000,000, 
the average figure being £2,043,000,000. 

In the concluding section of his address, Mr. 
Williams dealt with the question of individual 
incomes. From various officia] sources he gave the 
following summary of the principal wage-earning 
groups in the year 1906 :— , 

Number ane tease 


employed. 
Manufacturing trades .. 6,410,000 336,000,000 
Agricultural .. .. .. 1,690,000 63,000,000 
Railways ey Pre 610,000 42,000,000 
Domestic service .. - 2,050,000 82,000,000 
Mines and quarries. . 1,000,000 80,000,000 


Totals .. .. 11,760,000 .. £603,000,000 


For the year 1913 he estimates earned incomes 
of over £160 at £277,800,000, incomes over £160 from 
rent, interest and profit at £673,300,000, and those under 
£160 from rent, interest and profit at £100,900,000, 
The total of incomes under £160 for 1913 is put down 
at £1,244,000,000, giving a total of £2,296,000,600. 
On the assumption that the Board of Trade index 
number of food prices can be regarded as the index 
number of the variations in the cost of living as a 
whole, the author has prepared a table of what he 
terms “‘real’’ incomes. This shows that the index 
number of average of all income, which was 100 in 
1894, aod rose to @ maximum of 112.1 in 1899, 
was in 1913 108.7. It is claimed that the tables 
accompanying the paper are the most comprehensive 
yet issued. 

LABOUR AND INDUSTRY. 

The largest attendance of the Conference up to 
the present time was that attracted by the presence 
of Mr. J. R. Clynes, whose paper on Wednesday 
afternoon on ‘‘ The Place of Labour in Industry ”’ 
dealt with some of the most burning questions of 
the hour. 

In his opening remarks he attributed many indus- 
trial troubles to the fact that the reward to some 
capitalists is out of proportion to the service they give 
in comparison with that received by the worker. He 
believes, moreover, that a great deal of labour unrest 
springs from a natural and growing desire on the part 
of the wage-earner to find a more effective place 
than he has had before in our industrial system. 
Self-determination is a term which might accurately 
be applied to the outlook of a large number of workers 
who are ambitious to settle for themselves the con- 
ditions of labour which surround them, or, if not 
that, at least to secure some share in the authority 
which determines questions like hours of work, con- 
ditions of superintendence, control of overtime rates, 
and systems of piece-work, changes in machinery or 
methods of production, together with all the other 
workshop questions which lie outside the larger 
sphere of labour policy. 

There is, Mr. Clynes believes, evidence that there is 
a spirit growing to enable workmen either collectively 
in the workshops, or through their trade unions, to 
have opportunities to participate not only in the 
framing of schemes for control, but in the substantial 
benefits which these schemes can confer. Making 
all allowance for other causes of industrial unrest, a 
quite common cause is due, he believes, to the profits 
of industry being unfairly shared, and any expedient 
which will help to secure greater equality ought to 
receive the attention of workmen without the prejudice 
which previous methods inspired and without the 
deterrent of any official opinion recorded in former 
years either in the trade union club-room or the 
workshop. The elaboration of this argument by 
Mr. Clynes must be discussed in our next issue. 








In the course of his address to the second Pan-American 
Aeronautic Convention, Colonel E. Lister Jones made the 
following remarks concerning maps prepared from photo- 
graphs taken from aeroplane :—he contoured map must 
be of such accuracy as to enable the highway engineers 
and engineers engaged on irrigation projects to lay out 
their work accurately. It can be readily seen that with 
an accurately contoured map the engineer could plan the 
railway, the highway, &c., from one place to anotner, and 
not make t mistakes in grades and alignment. lt is 
believed that this would be impossible from a contoured 
map made from aero-photographs. It is possible that 
some method may be discovered by which tne differences 
in elevation between two points shown on each of two 
separate photographs can be computed, but if one considers 
that the work involved, if it can be done at all, will be 
very great, he will see that it will probably be more 
economical to put the contours on the map by the usual 
methods than to compute innumerable elevations from 
photographs. The possible method of computing dis- 
tances and elevations from photographs may be supple- 
mented by using the stereoscopic method which would 
give one an idea of the configuration of the ground. This 
would enable the draughtsman in the ottice to select 
critical points whose elevations could be determined. 
Such critical points would be crests of hills or ridges and 
the bottoms of slopes. lf the elevations of critical points 
are determined then contours could be interpolated between 


them. 
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RAPID VERTICAL HACK SAW 


EDWARD G. HERBERT, LIMITED, MANCHESTER, ENGINR&ERS 
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“THe Enceer” 


Vertical Metal Saw. 


A NEw rapid vertical hack saw, which has been placed on 
the market by the firm of Edward G. Herbert, Limited, 
Levenshulme, Manchester, is shown in the illustrations on 
this page. It is of heavy and powerful construction, the 
outstanding feature being the angular disposition of the 
saw frame and the high speed. The machine-is designed 
to carry out a wide range of operations which have hitherto 


been effected by slotting or other expensive methods. The 














METAL HACK SAW 


table has a working surface 42in. by 30in.,and the saw frame 
is set at an angle of 45 deg. to the plane of the saw blade, 
so as to clear long pieces of work either in transverse or | 
longitudinal cutting. In this way a long bar or girder can | 
be cut in half transversely or split from end to end. 

The makers claim that the machine will cut through a | 
bar 9in. diameter or bevel a 12in. girder at any angle, | 
while it is equally applicable to cutting out the forks of | 
connecting-rod forgings, notching and trimming plates or | 
slabs, and other difficult operations. 

Referring to the drawings it will be seen that the"drive | 
is taken from a pulley A through the pinion B and gear 
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wheel C to the crank D, and thence through the connecting- 
rod E to the L-shaped ram F to which the saw frame is 
rigidly attached. This form of ram has been adopted so 
that the suds and cuttings from the saw fall clear of the 
working parts. e ram has a slot or elongated hole G 
cast in it and the crank shaft bearing projects through this 
hole. The ram works in a long slide bearing H forming 
part of the spring frame J, which is pivoted on the outside 
of the crank shaft bearing and gibbed to a cast iron circular 
plate K bolted to that bearing. The feed spring L is 
attached at one end to the body casting and at the other 
end to the flat bar M through a long screw N and hand 
wheel O for adjusting the pressure. The bar M is pivotally 
connected to the swing frame J so that the pull of the 
spring tends to turn the swing frame, slides and ram about 
the crank shaft centre and to force the saw through the 
work. The saw blade is set at an angle of 3 deg. to the 
slides so that the latter and swing frame have a slight 
rocking motion to the right during the upward or cutting 
stroke and to the left during the return stroke. The latter 
movement is checked by an oil dashpot connected to the 
swing frame, thus giving relief to the saw on the return 
stroke. 

The driving belt is controlled by fingers on the sliding 
bar P, which is provided with a tension spring Q tending 


| to move the belt on to the loose pulley and stop the 


machine. To start the machine into operation the bar is 
pulled forward by the handle and is held in position by 
the weighted catch R, which engages # notch in the bar P. 
The bracket S can be fixed in any position along the bar M 
and carries a fine adjustment screw T, the point of which 
engages with the catch R when a cut of pre-determined 
depth has been made, and forcing the catch R out of the 





notch in the bar P, allows the spring Q to move the bar 
and slide the belt on to the loose pulley, thus arresting the 
motion of he mechanism. Al bri ating nozzle is mounted 
on a bar in rigid connection with the spring saw frame, so 
that the stream of suds follows the saw through its work. 
The feed of the saw is 15in. at the table surface, but un- 
limited longitudinal cuts can, of course, be made by feed- 
ing the work forward. It is claimed by the makers that 
the machine is unique in its adaptability to miscellaneous 
and difficult cutting operations, 








Horizontal Boring Machine. 


Tue horizontal boring, drilling and milling machine 
illustrated on the opposite page has recently been 
introduced by Thomas Shanks and Co., of Johnstone. 
It possesses several novel features in the way of controlling 
gear. The object aimed at by the designers has been so 
to arrange the various handles used to manipulate the 
machine that the operator can have complete control 
without moving from the position in which he gets a good 
v.ew of tie work, and at the same time make it quite 
certain that no two conflicting motions can be put in gear 
at the same time. That is to say, it must not be possible 
to engage, say, a hand feed at the same time as a fast 
power feed, which would, of course, result in one or the 
other of the gears being stripped. The success which has 
been attained as regards the first desideratum may be 
judged from the engraving, which shows all the hand 
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wheels and levers grouped in a compact bunch, while the 
second requirement is attained by means of a selector 
described later. Two other good features about the 
machine are the provision of power motions, which relieve 
the operator of all hard labour, and the thorough enclosing 
of all gears. Two variations of the machine have been 
developed for different classes of service. In one the final 
drive is by means of an outside face plate, and this arrange- 
ment is used when the greater part of the work to be done 
is boring or milling. If drilling, tapping and studding 
will form the major part of the work, an inside drive is 
used. The machines, with the exception of the differ nces 
which we have just mentioned, are very similar in general 
characteristics. 

The machine, it will be seen, comprises a massive 
column on which the boring spindle slides in a vertical 
direction. while the column moves horizontally on a bed. 
The two slide bars of the bed are set well apart to give 
stability to the column and prevent it binding by cross 
winding. The horizontal motion is efiected by means of a 
non-rotating screw. The column is a massive box section 
casting, and has the various sliding faces scraped to make 
a good fit. The main driving motor for the machine is 
mounted on the base of the column—the commutator 
end can be seen in the background— and thus travels 
across the bed with the tool head. The spindle slide, which 
is provided with a counterweight, has very long guiding 
faces on the slides, to prevent any twisting movement, 
and carrivs a small auxiliary motor for working the Guick 
motions, &e, 

The spindle is a hard steel forging, and is fed forward 
to its work through a long rotatiny tube, to the front end 
of which is attached the face-plate of the final drive. 


ments at the front for taking up wear, both as regards the 
tube itself and between the tuhe and the spindle. The 
rear bearing is fitted with thrust collars to fix the position 
of the tube. The driving motion for the spindle is derived 
from the main motor on the column. already referred to, 
which runs at from 300 to 900 revolutions per minute. 

The power is transmitted through a vertical shaft on the 
column, and therefore does not have to pass through a 
long horizontal shaft in the base, as is the case when the 
driving motor 1s fixed on the bed of the machine. Power 
is taken from the shaft hy a set of reversing mitre gearing 
fitted with friction clutches, and passes through a set of 
gearing similar to that fitted to the makers’ standard 
lathes, on the way to the pinion meshing with the face 
plate ring. This arrangement of gearing ensures smooth 
and silent running and ease of gear change. The changes 
are quickly made from the front by the two lower levers 
shown in the engraving, which are so co-ordinated that 
the engaging and disengaging movements are made in 
their proper order by one movement of the levers, and the 
operator has no chance of making any mistake in changing 
the gears. Starting, stopping and reversing motions are 


Two | 
feather keys transmit the drive from the tube to the spindle. | 
The tube runsin gun-metal bearings, and has taper adjust- | 


easily and quickly controlled by a separate lever, and 
provision is made for changing from boring or drilling to 
tapping if required. 

The boring and drilling feeds are derived from the spindle 
and are reversible, while hand feed is also provided. Milling 
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SELECTOR FOR CONTROLS 


feeds in either direction are provided for the vertical 
column and the drill spindle slide. These movements 
are derived from the auxiliary motor, and are variable 
over a wide range. Quick power motions in either direc- 
tion are provided for the drill spindle, the drill spindle 
slide, and the vertical column, and any of these can 





finally be accurately set by hand atter having been approxi- 
mately brought to position by power. It is. of course, 
possible to fit limit switches where desired to prevent over- 
running. The power movements are derived from the 
auxiliary constant speed non-reversing motor mounted 
on the drill spindle slide. 

It will be appreciated that to centralise all the controls 
for these boring feeds, milling feeds, quick power move- 
ments, and hand movements, and at the same time to 
ensure that the operator always makes the correct change 
without mistake, involves considerable forethought on 
the part of the designers ; but, as we have already men- 
tioned, a high degree of success has been attained in this 
direction, with the result, among other things, of the 
disappearance of that forest of vertical shaits which so 
frequently disfigures such machines. This central group- 
ing of controls, however, was only made possible by the 
introduction of a new and specially designed selector, 
which is shown on the accompanying diagrammatic plan. 
It will be seen that either side of the selector is marked 
at the respective slots with the name and direction of the 
motion controlled by that slot. When the control finger 
is in any one slot, then the attendant can only operate 
the motion controlled by that slot and no other. Obviously, 
this is a most important advantage, as by means of the 
selector not only is accident avoided, but time is saved, 
since there need be no uncertainty or guessing on the 
part of the operator as to the particular handle or lever 
he should use. 

A noteworthy feature of these machines ig the method 
of oiling, which is affected by a pump carried in the drill 
slide. This pump delivers oil to the gearing and, through 
@ by-pass, to a siphon feed box at the top of the slide, 
whence it is distributed by pipes,'so that every bearing 
receives @ constant and ample supply of lubricant. A 
tell-tale indicator is fastened to the top of the siphon box, 
enabling the attendant to see at a glance that the oil 
supply is being maintained. 

Ball thrust washers to reduce frictional resistance are 
freely used, and are introduced to take the end pressure 
on the drill spindle when at work, to take the em) thrust 
of the vertical column when being moved by any of the 
hand or power motions, and at the drill slide for tue same 

ose 

A platform is fitted to the drill slide, so that th« operator 
can always be close to his work and control the machine 
at any height, and stops are provided by mean: of which 
the drill spindle, the drill spindle slide and the vertical 
column can be firmly locked in position when d -sired. 

The following are the leading dimensions of the machine 
iNustrated :— 

10-n. 


Diameter of spindle 
12tt. 


Horizontal range of spindle (can be increased). 
Vertical range of spindle (can be increased ) 91. 
Feed travel of spindle (ean be increased) ‘ tit. 
Width of slide bed .. .. .. .. ey 
Range of spindle speeds | 0.76 to 56 r. p-m. 
Range of spindle feeds - . 5 to 82 cuts per min. 
Range of milling feeds .. .. .. In. to 6}n. per min. 
Main motor, 30H.P._. -. «+ 800-900 r.p.m. 
Auxiliary motor, 10 H.P. 720 r.p.m 


Gin. 








TEN-COUPLED LOCOMOTIVES FOR THE 
PENNSYLVANIA RAILWAY. 


For handling ore trains of about 6000 tons weight on 

@ division the ruling gradient of which is 1 in 300 the 
Pennsylvania Railway is introducing the 2—10-2 type of 
ten-coupled engine, which has already been adopted by a 
number of other lines. The 2-8-0 type has been the 
standard for goods engines on this line, but with the need 
for greater power and the comparatively slight increase 
obtained by a 2-8-2 type it was decided to take the further 
step to a ten-coupled engine. To enable these long engines 
to traverse curves of 250ft. radius in yards and terminals 
the front and rear drivers have the Woodward floating 
axles, while the main—middle—drivers have blind or 
flat tires. The front bogie is equalised with the front 
drivers, the three middle drivers on each side are equalised 
together, and the rear drivers are equalised with the 
trailing bogie. The engine has Belpaire fire-box, 
Walschaerts valve gear, power reversing gear, piston valves 
and the Crawford underfeed mechanical stoker. Its 
main dimensions are as follows :-— 

Cylinders as we UAE 4a 30in. by 32in. 

Driving wheels . ce od fans! we be ean! ses = 2in. 

Driving journals _ mk a . .. I2}in. by 15in. and 

llin. by 15in. 


Leading bogie wheels 2ft. 9in. 

Trailing bogie wheels 3ft. . 

Boiler. barrel diameter 7it. 6in. ; 

Fire box 6ft. 8in. by 12ft. 

Tubes .. 196; 24in. diam., 
21ft. long 

Superheater flues .. .. .. .- -- +. 54° Sgin. diam., 
21ft. long 


80 square feet 
4302 square feet 
423 square feet 
4725 square feet 
1618 square feet 
205 Ib 


Grate area . a 

Heating surface, tubes and flues 
Heating surface, fire-box 
Heating surface. total 
Superheating surface 

Boiler pressure .. 


Height rail to centre ‘of boiler. 10ft. 14in. 
Height over funnel ‘ 15ft. 6in. 
Wheel base. driving . 22ft. 2in. 
Wheel base, engine 41ft. llin. 
Whee! bise, engine and tender. 82ft. Tin 
Weight on drivers : 175 tons 
Weight of eng oi toms 


100 tous 
10.000 gallons 
20 tons 


Weight of comes fee ‘tender .. 
Tender, weight . i 
Water in tender 

Coal on tender 








NON-FERROUS MATERIALS. 





Tue following particulars of the stocks—exclusive of 
old metal and scrap—in this country in possession of the 
Minister of Munitions on Ist August, 1919, were published 
as Notice No. 57 on 7th August :— 


Tons. 
Co r. 37,230 
Spolter, ¢ G.0.B. 23,168 
Spelter, refined .. 12,136 
Aluminium 10,500 
Soft pig lead 108,010 
N.ckel . 2,452 
Antimony regulus 4,411 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BELT DRIVING. 


Str,—You have given me a very great deal of your valuable 
space. I will only now ask you to allow me to give one final | 
summary :— 

‘1) Practically all your correspondents ask for a “* table ” 
belt powers suitable for every-day use, and to cover a wide range. 
This is impossible, for the reason that there are many different | 
conditions, and many different qualities of belting, some very stiff | 
and of poor quality leather, and some very supple, straight, and 
of high class generally. There are also many different methods of | 
jointing. some of high efficiency and others very poor and only 
fit for light work under inferior conditions. A ‘‘ general table ”’ 
has to take account of all these factors, and the result, if blindly 
used, is that for light work money is wasted, and for heavy work 
disaster sometimes occurs. 

(2) I am not young or inexperienced, and I may say I am no 
believer in blindly following a scientific formula. That is, I 
think, quite as dangerous as blindly following a “table” or 
* rule.” 

(3) I did not, and do not now, contend that the examples I 
gave are intended for “ general” practice, but stated,on the 
contrary, that they are “‘ extremes.” 
extreme conditions that scientific formule are of the most use 
as indicating the results that are possible under perfect conditions. 
How far we can approach them depends on the material avail- 
able as well as our own skill. 

(4) Mr. Sargeant is, I am sure, wrong in asserting that the 
large drive I took for comparison has an are of contact nearly 
twice that generally used. In general factory work the arc is 
not as a rule much less than 160 deg. I should be sorry to have 
to guarantee an are of 300 deg. even with a jockey pulley. The 
attempt to do so would involve a very small jockey pulley. 
More could be done, but the jockey would have to be treated as 
one of very high speed and specially balanced. In short the job 
would be expensive. I believe 275 deg. to 280 deg. to be the 
most that can be obtained by a jockey pulley close up to the 
smaller main pulley. The jockey would then be slightly smaller 
than the main belt pulley and run at a slightly higher speed. 
The method by which the tension is applied has no bearing on 
the question. 

(5) I am satisfied that under ordinary conditions a coefficient 
of friction of 0.4 is quite safe, also that under most conditions the 
basis formule I gave in my first letter can be safely used in 
practice. I have done it myself many times. 

(6) As regards the stiffness of belts, my own experience is that 
this operates to reduce the arc of contact to a quite limited extent 
and with ordinary proportions to a fixed amount. Naturally 
when the are between the theoretical tangent points is small, this 
loss of are is proportionately greater. I have recently had occasion 
to investigate the efficiency of small rope blocks, and in the 
course of this I found that the “ stiffness ’’ of cords had very little 
influence on the results between fairly wide limits. Thus I con- 
clude that in the case of leather belts and their pulleys there 





would not be very much difference as regards “ stiffness * 
between a belt running on a ratio of 2. gior ® = 39. 
t t 


(7) As regards air and its effect on are of contact, I believe that 
this has very little practical effect. The belt is partly held off 
the pulley it is true, but is actually driving partly on a false 
pulley consisting of an elastic cushion of highly compressed air. 

Geo. T. ParDoe. 

Angmering, August 9th. 


S1r,—Referring to the correspondence in your issue of the 
Ist inst. on this subject, Mr. Pardoe writes: ‘“‘ but I may say 
that there is no question but that the slack side is actually 
travelling faster than the tight side. To settle the 
point would require means of actual testing, involving, perhaps, 
somewhat elaborate apparatus. . . 

A test of this nature was actually made some years ago by 
Professor Kammerer at the Technical Institute at Charlotten- 


It is when we deal with | 
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Oriving Side _ 


the revolution counter and stop watch were started by electric 
switch. The diagram clearly shows that the driving side of the 
belt moves faster than tho driven by an amount averaging 
1.1 per cent. of the normal peripheral speed of the pulley. 
| Further on Mr. Pardoe says :—‘* Owing to the sluggish ‘ take up ’ 
of ‘ stretch ° in leather, the stretch given to the belt on the tight 
side has no time given to it to take up on a short span on the 
| slack side, and consequently the slack side tension = initial 
tension is reduced more than is the case with a long drive, where 
the stretch is taken up more completely.” 
This argument should apply with equal force to the long drive, 
f we suppose the belt velocity correspondingly increased, so 
| that the alternating tensions on the tight and slack sides take 
| place in the same increment of time as happens in the case of the 
| short belt. Also, if the tension of the slack side is reduced the 
tension of the tight side and with it the power pull must neces- 
| sarily be increased for the same initial tension, which would 
| confer an advantage on short or high-speed belts. 
However, our late painstaking opponents, the German pro- 
fessors, have settied this point by experiments, which go to prove 
that the “take up” of “stretch” in leather is not sluggish, 
but practically instantaneous as soon as the tension is relieved. 
| Writing on this question in the journal I have quoted above in 
1911, Dr. Lorenz reports a series of experiments to determine 
| the elastic recovery of leather. The belt experimented on was 
loaded by means of a weighted lever, the load being alternately 
applied and relieved by a mechanism with pendulum attachment, 
which determined the rapidity of this rhythmic action. The 
experiments covered six different speeds of alternation of ten- 
sions in seconds, viz., .25 to .35, .6, 1, 2, 3, and 3.75 to 4.8, 
Each of these speeds was used with four gradations of load, 
| viz., in kilogrammes per square centimetre of sectin of belt,o 
8, 16, 24, and 30. The results showed that the figures for the 
modulus of elasticity of the material were considerably modified 
by the consecutive increases in weight of the load, whereas the 
figures for constant load at various increments of time showed 
only small differences, which did not point in any particular 
direction. Thus the figures for the loads of 8 and 16 kilos, per 
square centimetre at rapidities of alternation of .25 to .35 
second are 5 per cent. less than those for the same loads at 
rapidities of 3.75 to 4.8 seconds. On the other hand, for loads 
of 24 and 30 kilos. per square centimetre the figures at .25 to 
. 35 second are higher than at 3.75 to 4.8 seconds, the difference 
also being in the neighbourhood of 5 percent. This should prove 
that the whole of the “‘ take up ”’ of “ stretch ”’ is completed in 
less than .25 of a second after the tension is relaxed, possibly 
even in .1 second. In this way the influence of “ creep ” 
would, in the case of a slow-running belt, be exerted over a 
comparatively short segment of the periphery of the pulley, 
whereas in a high-speed belt it might last while the belt traversed 
the semi-cireumference. Probably the “‘ creep” of the belt on 
the pulley has the effect of increasing the coefficient of friction 
between the surfaces, in the same way that a car wheel with 
brake lightly applied and turning slowly is more efficient in 
stopping the vehicle than the same wheel if it was braked to a 
standstill and skidding. Possibly my suggestion may account 
for the results of Professor Kammerer'’s experiments, which 
showed that the coefficient of friction rose higher as the velocity 
of the belt was increased, reaching .# and even .8. He himself 
ascribed this phenomenon to sluggish “ take up,’ but this was 
refuted by Dr. Lorenz in the correspondence which I have 
quoted above. J. Russert Hopper, M.LM.E. 
Epsom, August 4th 








INVENTION AND INDUSTRY AND PATENT LAW 
REFORM. 
Srr,—Your frank discussion in your leading article of 8th 
instant of this important subject under the heading of “* Invention 
and Industry,” especially in view of the passing of the new 


| Patents Bill into law, should lead all of us to think somewhat 


furiously. As you truly say, the main object of legislation should 
be not to protect individuals, but rather that the granting of 
patents will help the trade of the country and not strangle it. 
Well, let us see how the new Patents Bill stands that test. You 
quote the opinion of Sir George Croydon Marks, which, however, 
I personally entirely disagree with, and it does appear somewhat 
strange, seeing Sir George formed along with myself one of the 
deputation which waited on the President of the Board of 
Trade in October last to urge drastic reform in the new Patents 
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Velocity of Belt 20 m per sec 
tattenl Tenses 5 Aig. por cm. 


| Driving Pull 22 Ag. per cm. 
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KAMMERER ARRANGEMENT FOR TESTING BELTS 


burg, near Berlin, and was published in the Zettschritt des Vereines 
Deulecher Ingenieure, 1909. As the results are most interesting, 
I venture to trespass on your valuable space with a few par- 
tieulars from my notes. The test was made on the apparatus 
previously used by Professor Kammerer in his well-known 
experiments on high-speed belt and rope transmission, and is 
fitted with the most elaborate refinements for measuring speeds 
and tensions. The general arrangement was as shown in the 
outline sketch below. 

Double belt 9em. wide, tension given in kilogrammes per 
centimetre width. The percentages marked on the diagram 
show the amount by which the belt speed lags behind the speed 
of the periphery of the driving pulley at each point. The speed 





was measured by means of a pulley with india-rubber tire running 
in contact with the belt. 


This was brought up to speed and then 





Bill, that he should now have gone out of his way to welcome the 
new Bill in the House of Commons as a great boon, stating that 
it would form the cheapest patent law in the world, and that no 
other country for a {ize of £5 guarantees an inventor “‘ protection” 
for six years. He is further reported to have said that the 
corresponding fee in Germany was £40, in France £23, and in 
America £7 7s., which to my mind was surely most misleading. 
Sir George apparently forgets that in the United States the fee 
of £7 is the total Government charge for seventeen years, while, 
by the proposed new Bill, the corresponding fees in this country 
tor the suggested sixteen years would still be over £100. Cheap- 
ness is certainly not everything, and no patentee or inventor 
desires cheapness at the expen-e of efficiency, and, in my opinion, 
it would be infinitely better to have a fixed and larger charge 
when taking out a patent than keep on increasing the Govern- 






ment charges beyond all limit during its more or less chequered 
career. 

As regards Sir George’s further statement that the new Bill 
will encourage the poor inventor, and give him or any cther 
inventor ‘* protection,” God save the word! I, as an old patent 
law reformer, inventor, and patentee, believe indeed that the new 
Bill will do the very opposite, and that it will at the same time 
tend greatly to increase patent litigation, and I think it will be 
found that this wil! also be the view of many really progressiv+ 
patent agents. In exposing the absurdities of the proposed Bill 
of 1917 in your columns some two years ago, which resulted in the 
said Bill being withdrawn, one little thought that even a worse 
proposition would be foisted upon the country at the present 
time, after what the influential deputation before the Board of 
Trade—referred to—were led to expect, and one may almost 
feel hopeless of any improvement being effected in the way of 
encouragement of invention and the protection of inventors in 
this country by the present Government. 

As regards the proposal to lengthen the life of British patents 
to sixteen years instead of the present fourteen years, that i 
quite right so far as it goes, but why only sixteen years, when the 
life of an American patent is seventeen years, and that of a 
Canadian patent is actually eighteen years ? Apparently also 
the farcical so-called system of ‘‘ searching ” here is to be con- 
tinued, and the ridiculous practice of endorsing a patent with the 
words ‘* Licences of Right ”—as only prevalent in Canada, and 
as was suggested in the proposed 1907 Bill—is to be embodied in 
the new Bill. 

Regarding the hardships which patentees have suffered during 
the five years of war in being absolutely prohibited by war 
regulations from working many of their inventions, while still 
having to keep paying their annual and increasing renewal fee- 
to keep their patents alive, I should say in common honesty it 
ought not only to be the duty but the privilege of the Govern- 
ment to see that the lost five years are automatically added to 
the term of such patents, and it is to be hoped that a separat« 
Bill—as has been suggested—will be brought in to give full effect 
to this suggestion. Surely the bearing of patents on industrial 
development in this country cannot be doubted for a moment, 
and at the present time, with reconstruction of our industries in 
hand : when, according to the Chancellor of the Exchequer we 
may possibly be on the way to national bankruptcy, and the 
coming stern competition—already begun—of our only real 
competitor—the United States—before us, we, in this country, 
are entitled to be given ‘“‘ equality of opportunity,” at least with 
our American cousins in having an up-to-date democratic patent 
system on American lines for the encouragement and protection 
of inventors and inventions, instead of being placed—as the 
passing of this Bill will certainly place us—in a back seat in the 
race for the coming world’s business ? 

It is an open secret known to practical and business men with 
knowledge of both countries, that the only comparative pro 
gressive difference between the two countries is that in the case 
of the United States inventive genius is fostered and encouraged 
by the American Government, principally because of its won- 
derful and successful patent system: while in Great Britain 
invention is undoubtedly “‘ cribbed, cabined and confined ’’ with 
its antediluvian patent arrangements and exploded dogmas and 
shibboleths, and invention is admittedly discouraged by the 
British Government and taxed to the utmost limit for revenue, 
with the result known to the whole civilised world. We are 
informed in the new Bill that it may be cited as the ‘ Patent~ 
and Designs Act, 1919,” and that the principal Act—1907—ancl 
this Act may be cited together as the “ Patents and Designs Act, 
1907 and 1919.” Thus it will be seen that we cannot get away 
from the present obnoxious Act of 1907, in which are incor- 
porated all the worst points of the German patent system, and 
from which were excluded all the best and most democratic 
principles embodied in the patent system of the United States. 

One thing the new Bill does, and that is it makes the business 
of a patent agent into a close profession, again following a 
German precedent, and thus enabling every registered patent 
agent to call himself a ‘‘ Doctor ;’’ the Bill also makes it penal for 
anyone but a duly registered patent agent to do patent agency 
work, which provision may be good or bad for inventors, but i 
certainly good for patent agents, although it cannot quite be of 
good service to British industry and the general public. Although 
the new Bill has now actually passed its third reading, let us hope 
for the good of British “‘ Invention and Industry ” that some 
drastic change will still be made before this retrograde legislation 
really becomes law. Meanwhile one can only make one’s public 
protest, as I do now, against the whole measure as being inimical 
to the best interests of British industry. 

James Kerra. 


London, August 8th. 





THE METAMORPHOSIS OF THE LOCOMOTIVE. 


Srm,—In the d of his e t articles on this subject 
Mr. Holcroft—page 104—remarks that the 4-4—0 type appeared 
on British railways “‘ towards 1880.” It is astonishing to find, 
however, how late in the day some of the big lines were in 
adopting the type, as the following dates will show :—Great 
Western Railway, Wm. Dean, 1894; London, Brighton and 
South Coast Railway, R. J. Billinton, 1895; Great Northern 
Railway, H. A. Ivatt, 1896: London and North-Western Rail- 
way, F. W. Webb, 1897; North Staffordshire Rai!way, J. H. 
Adams, 1910. 

It is well known, of course, that the 4-4-0 tender engine made 
its appearance here long before 1880, and the turning point in 
favour of its more general use may perhaps be said to lie some- 
where between 1873 and 1880. We had 4~—4-0’s as far back as 
1860-1 on the Stoekton and Darlington Railway, six of them, 
designed by Wm. Bouch, two with 6ft. four-coupled wheels, and 
four with 7ft. wheels. They were nice looking engines for their 
period. In 1864-5 the North-Eastern Railway proper had ten 
4-4—-0’s, with 6ft. wheels, specially designed by Ed. Fletcher for 
working on the Whitby branches. About the same time— 
1864—5—Mr. Wm. Martley, on the London, Chatham and Dover 
Railway, rebuilt as four-coupled engines some five “‘ Cramptons,”’ 
which were originally constructed with dummy crank shafts and 
leading bogies. This railway had, however, four small 5ft. 
4-4-0’s as early as 1860. They were purchased from R. and W. 
Hawthorn and Co., who had built them for a South American 
line. Again, no less than twenty-four 4-4—0’s were supplied to 
the London, Chatham and Dover Railway in 1861-2. These 
were T. R. Crampton’s, with outside cylinders, the connecting- 
rods of which drove on tothe trailing wheels. The valve motion 
was also outside, and was of the Gooch type. Mr. Martley took 
them in hand in 1864-5, and converted them into 2—4-0’s, 
although in the case of the dummy crank shaft series, already 
mentioned, the bogie was retained in the scheme of rebuilding. 
From 1871, when it was introduced on the North British 
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Railway by Mr. Wheatley, the 4-4-0 engine cropped up year 
after year, until, in 1880, a comparatively large number of lines 
had it in fairly general use, including the Glasgow and South- 
Western, Highland, Great North of Scotland, and Caledonian : 
also the Great Eastern, Midland, London and South-Western, 
Manchester, Sheffield and Lincolnshire—now Great Central— 
South-Eastern and Lancashire and Yorkshire. 

On some railways the 4-4-0 was slow in coming into favour, in 
spite of early examples on precisely those same railways. 

F. W. Brewer, A.I. Loco. E. 
Stevenage, Herts, August 10th. 


THE INSTITUTION OF CIVIL ENGINEERS AND THE 
ENGINEERING PROFESSION. 


S1r,—May I be allowed to express an opinion on the above 
subject, on which you have published the opinions of two readers ? 
1 cannot associate myself with their attitude ; while knowing 
nothing more of the proposed scheme than has been mentioned 
in your journal, T cannot support the scheme without further 
information. But J fear the profession is overrun with quacks,”’ 
men who have but a very small knowledge of the sciences of 
their work, but plod along on the crutches of practical experience 
alone, and sometimes such experience is very limited. Is it not 
time that something was done to sort out the men who are 
professional engineers in the proper sense of the term from others 
who are only mechanics ? I say this as, at the present time, it 
seems to me that the mere fact of having served a period in some 
engineering shop is all the qualification required, with the result 
there is no incentive for the younger members or pupils to study 
as thoroughly and widely as they should. Until the man with 
some diploma is at an advantage too many will not trouble to 
study, with consequent great loss to their profession as well as 


themselves. 
‘ 


lf the profession ix to have the standing it ought an ‘‘ engi- 
neer’? must be one who is qualified to deal with any phase, 
practical or theoretical, of the branch he has chosen. A pro- 


fessional engineer must be one who can design as well as work, 
and maintain engines. There are many engineers to-day who 
have no idea how to design an engine ; such ] would contend are 
merely mechanics, not engineers. On the other hand, a mere 
technical college man is not necessarily an engineer ; he may be 
merely qualified to be a draughtsman. 

In a paper I gave before the Institution of Locomotive 
Engineers I recommended a first year at a selected works, which 
should be a year of general introduction to engineering shop 
methods. not spent on one or two machines. After this year’s 
introduction to the practical side 1 suggested he take a complete 
course at a technical college or a university where he would 
remain till he had obtained a B.Sc. degree, or passed the Institu- 
tion of Civil Engineers’ Assoc. Membership examination—which 
I consider the best examination set at present. After having 
won his diploma let him return to the shops and finish as wide a 
practical course as possible—certainly not one limited to two or 
three shops, as is often the case with premium apprentices. If 
the idea of the scheme suggested by the Institution of Civil 
Engineers is one on such lines as will tend to make engineers 
better qualified men I am certainly in favour of the same. 

In dealing with men already well on in professional life 
difficulties arise, as I have found, since if one did not think fit 
when young to qualify technically, it is often very hard to resume 
such studies later in order to pass an examination. No doubt the 
eminent members of the Institution will be able to come to a 
wise decision on this matter. Indeed, maybe you will submit this 
correspondence to their secretary. 

Ivor E. MERCER. 

Burton-on-Trent, August 12th. 


Sir,—-May I venture to suggest that the only men who have 
any right legally to term themselves engineers are those who are 
recognised as such by the State, commissioned engineers in his 
Majesty's service and certificated engineers in the mercantile 


marine * These two bodies of professional men are represented 
by the Inst:tute of Marine Engineers. 

Now, all kinds of ** man in the street '’ will freely admit the 
right these people have to be taken into consideration when 
anything likely to affect their means of obtaining a living is 
concerned ; therefore | am in agreement absolutely with your 
correspondent * Virus" in most emphatically objecting to the 
Institution of Civil Engineers arrogating to itself the right to 
act for the whole of the engineering fraternity in defining anything 
whatever as to what the qualifications, &c., of an engineer should 
be in order that he may have State recognition. I wonder if 
Hero was a member of the Institution of Civil Engineers, or was 
old Archimedes. One thing appears fairly evident : neither was 
asnob. I have long heen one of those who has recognised the 
necessity of the “ fixing ’’ of the engineer on definite lines of 
State recognition. As things are at present, anyone who can 
wind up an “ alarum clock ” or cobble a bicycle may stick up a 
brass plate with any number of letters stuck on and call himself 
“ consulting engineer.” The best of the joke is that these people, 
often being men of plenty of brazen ‘‘ cheek,” get on all right 
with the assistance of the * ghost... No doubt many of your 
readers have had experiences of these people. Yes, the engineer 
wants his proper place. How can he obtain it * 


Cardiff, August 4th. J. L. O'F, 








THE agreement between the United States Railroad 
Administration and the individual railway companies 
provides that the property is to be ‘‘ returned to the com- 
pany at the end of Federal control in as substantially as 
good repair and in substantially as complete equipment 
as it was on January Ist, 1918 ’’—the date the railways 
were taken over. Considerable concern is being shown as 
to this. For instance, on the Delaware and Hudson system 
the sleeper renewals in 1918 were 241,504, as against an 
average annual renewal during the test period of 339,575. 
The deficiency therefore was 29 per cent. At the average 
price per sleeper in 1918 of 1.12 dols. the deficit in money 
would be about 110,000 dols. Moreover, the quality in 
1918 was much below that during the test period. Some- 
what the same condition obtains with reference to rail 
renewals. They show a deficiency of 28 per cent. in 
tonnage, compared with the renewals during the test 
period, and a deficiency in money of about 102,000 dols. 
Again, the Railroad Administration has dismantled 131 
freight cars, and none of them has been replaced, nor does 
the railroad know the condition of the 90 per cent. of its 
cars used on foreign lines. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


An Iron frade Crisis. 


Last week’s conviction that the iron trade is 
fast approaching a crisis is not lessened this week. Some 
ironmasters are disposed wholly or partially to close down 
until the arrival of healthier conditions. The advance in 
ironworkers’ wages of 27} per cent. is a staggering blow, 
and it is likely that the whole question of wages and selling 
prices will be discussed by the Midland Iron Trade Wages 
Board at an early date. Five years ago unmarked bars 
were selling at £6 10s. delivered. At that time the pay 
of a puddler amounted to 9s. 6d. per ton. This week it 
has risen to 34s. ld. During June and July it was 30s. 43d. 
Under the ascertainment just published an advance 
of 274 per cent. on the 13s. 6d. basis became payable, so 
that the puddler will automatically receive increased 
wages on the further inflation due to the rise in coal. 
If the effect of these high wages were to stimulate produc- 
tion, we might look for the recovery of a stable equilibrium. 
The effect is quite otherwise, however ; the output of the 
seventeen firms on whose sales the sliding scale pivots 
was no more than 23,857 tons in the period just reported 
upon, as compared with 28,831 tons during the dull trade 
of as long back as May and June, 1914, é.e., immediately 
before the outbreak of war. A serious loss of production 
is entailed by the adoption of the eight hours’ shift, and in 
issuing its bi-monthly ascertainment the Midland Iron 
and Steel Wages Board, as I last week pointed out, 
emphasises the fact that no provision has been made 
in the figures to meet the increased cost of the shorter 
working hours. Steps are still being taken to effect local 
adjustments of wages to the new conditions, but there are 
a good many details outstanding. How the trade is to 
escape from the present process, by which every upward 
movement is the inevitable precursor of another advance, 
is a problem which will have to be faced by the Midland 
Wages Board. It has become palpable that nothing short 
of drastic measures will avai!. It is pointed out that, as 
the Midland ironmasters made substantial concessions to 
the ironworkers in the early days of the war pending wage 
advances resulting from the automatic operation of the 
sliding scale, some claim might very properly be put 
forward by them now for a concession by the men respect- 
ing some part of the 274 per cent. advance which has just 
been imposed. The situation is a grave one. 


Wages in the Iron Tube Trade. 


The employers in the Staffordshire wrought iron 
tube trade state that they have given every consideration 
to the application of the piece-workers for an increase in 
wages succeeding the reduction in the hours of working, 
but that they are unable to give the amount desired by 
the men. They report that “ the trade is now suffering 
the severest foreign competition that has ever been known, 
and the welded trade has just reduced its selling prices 
very considerably to meet the competition.”” The masters 
further remark that “ an unjustifiable reduction of out- 
put by the men has taken place, rendering the position 
of the trade more difficult, and in some cases this reduction 
has occurred even where working hours have not been 
altered.” 


**Reluctant” to Enter into Conflict with Labour. 


In view of the continued coal strike in Yorkshire 
considerable attention has been attracted in this district 
by the recent prominent declaration of the Premier that 
‘‘ if anything could add to the reluctance with which the 
Government might enter into conflict with the men in any 
of these trades ’’—i.e., the shipbuilding trade, the engi- 
neering trades, and especially the colliers—‘ it is the 
memory of what these men have done in the war.” The 
attitude of Mr. Lloyd George as expressed in the foregoing 
enunciation of his present guiding principle in the handling 
of labour demands, especially when it is recalled that even 
as he spoke one of the greatest coalfields in the kingdom 
was in imminent danger of ruin directly arising out of 
labour action of a well-nigh Bolshevist description, is 
being a good deal criticised by ironmasters and coal 
masters alike. Gratitude the most sincere and admiration 
the most intense for the fine patriotism which labour in 
many of its branches exhibited during the war are senti- 
ments to which employers here offer no opposition— 
indeed, they themselves are among the foremost in 
bestowing praise. But between gratitude and continuous 
concessions to demands by the workers there is, Midland 
traders this week argue, all the difference in the world. 
In brief, the Prime Minister is taken to task on the Midland 
exchanges for his supineness to employers’ interests. 
It is all very well, is the criticism which the speech 
has called forth in trade circles in and _ round 
Birmingham and Staffordshire, for Mr. Lloyd George to 
flatter the men that in ‘“‘ the subtler and therefore more 
formidable perils,” which apparently he realises are 
already at the door of trade and commerce, they will 
again show superb qualities. Masters here, however, would 
like to see some tangible evidence of the possession by 
labour of such intelligent virtues as are here indicated. 
The recent unsuccessful conference in London on the York- 
shire coal strike affords little encouragement in this direc- 
tion. Nor is the latest situation in the engineering trades 
much more hopeful. To the minds of iron and coal masters 
in this part of the kingdom Mr. Chamberlain’s bold defini- 
tion of “* direct action” as treason against the House of 
Commons and treason against the country is much more 
to the point. Staffordshire employers are delighted by 
Mr. Chamberlain’s utterance, and no praise is regarded 
as too much for the powerful manner in which he has 
replied to the Triple Alliance challenge. 


Workers’ Obstacles to Trade Expansion. 


Great complaint continues to be heard from 
manufacturers in Birmingham and district of the obstacles 
which the present attitude of the men upon nearly every 


question of wages_and hours imposes to the extension of 
trade and business. The workers have either not yet 
realised how largely the rescue of trade from the danger 
of the transition period depends upon their co-operation, 
or else, as I fear seems to be much more in evidence, they 
are absolutely callous to the situation. An increasing 
disposition is evident among Birmingham manufacturers, 
forced to do so by the men’s own proceedings, to restrict 
the scope of works operations. This action is exactly 
the reverse of what is most needed to pull our markets 
together, but there seems no alternative. We were 
recently told by the first authorities up and down the 
country that “‘ production ” was the great need of British 
trade at the present time, and Birmingham manufacturers 
coincided in the pronouncement to the full. This essential, 
however, seems to be steadily vanishing from sight. It is 
admitted locally that many firms are now neglecting the 
export trade. Manufacturers’ agents abroad warn them 
to expect formidable opposition in all overseas markets, 
particularly from America, the Scandinavian countries, 
and Japan. Yet, instead of co-operating with Capital 
to seek to possess the world’s orders, local Labour continues 
to impose ever-growing difficulties to production, until 
the present position has become nearly impossible to bear. 
Plans for mass output with which manufacturers enthu- 
siastically set out to meet the new era six months ago are 
now in some cases sadly acknowledged to have proved 
an illusion, and, regretful as the truth is to have to acknow- 
ledge, on all hands manufacturers are being forced to the 
conclusion that the only safe thing to do is to “ go slow.” 


Manufactured Iron Trade. 


In finished iron business is dull. Nobody is dis- 
posed to buy in excess of ascertained requirements with 
prices at their present extraordinary level. Though no 
official announcement has been made, Staffordshire 
marked bars, as I last week intimated, are selling at £2 
above the old price, bringing them up to £25. Iron hoops 
have been advanced £2, and strip iron £1 15s. per ton to 
£24. Unmarked bars are quoted £22 10s. per ton mini- 
mum, and, notwithstanding the high figure, the price 
is said to be one which leaves hardly any profit. Puddled 
bars are nominally £16 15s. per ton, but makers want all 
they can produce jor their own use. Some fair sales of 
manufactured iron are being made for shipment to the 
Continent. Galvanised corrugated sheets are in more 
active demand, the output of the mills being readily 
absorbed. The price for business at home is £29 for 24- 
gauge. Export prices are somewhat lower, but many 
Midland mill owners have all their resources occupied in 
supplying the home demand. 


Pig Iron Position. 

Contrary to expectation, Derbyshire and Stafford- 
shire smelters seem to have been very little affected at 
present by the surprising abnegation of their compeers 
in the North of England in respect of any increase in prices 
consequent upon dearer coal and coke. It may be that 
the small sales which alone are just now possible by the 
Northern ironmasters, particularly in the matter of 
foundry numbers, take the sting out of their self-denial so 
far as the Derbyshire and Northampton market is con- 
cerned. Probably Midland makers are persuading them- 
selves that because of this shortage of Cleveland supplies 
there is no occasion to follow Cleveland’s price example. 
Local consumers, however, are less positive. Wherever 
possible these latter are holding off the market for the 
present. They are watching the course of events in the 
hope that the example which the North-East Coast 
furnaces have set may work round to their advantage. 
Northamptonshire grey forge iron has been increased 2Us. 
per ton on contracts made before July 2lst, making the 
price £8 per ton, whiie for contracts subsequent to that 
date the increase is 15s. per ton. Basic pig iron has been 
advanced £1 per ton, the new price being £9. Ordinary 
Staffordshire forge iron is increased 5s. per ton. the new 
price being £9 5s. for forge f.o.r. at the furnaces. Buyers 
of pig iron complain that they are being called upon to 
make up differences for the charging of which they see no 
proper warrant. Present quotations vary a good deal. 
Nominally the advance against increased cost of coal is 
£1 per ton. In actual transactions, however, smelters do 
not limit their freedom of action, some quotations being 
within 5s. or 10s. of the old price, while in other cases, 
notably as regards some South Staffordshire furnaces, 
25s. to 30s. advance is quoted. The shortage of pig iron, 
particularly of foundry qualities, has taken an acute 
turn by reason of the difficulty of getting coke. Impro- 
vised supplies in substitution of those of Yorkshire have 
been secured from Lancashire and South Wales to aid in 
keeping furnaces going, and North Staffordshire ovens 
have also been useful, so that, although some furnaces 
have had to be damped down and more have gone on slack 
blast, production has been maintained at others, and with 
consumption practically at a standstill the position. has 
been made rather easier. There is considerable pressure 
for basic and foundry irons. While the position with 
regard to forge is relatively easy, the curtailment of out- 
put is making itself apparent in increasing stringency. 


American Iron Tube Competition Again. 


The wrought iron and steel tube works of the 
Midlands are still experiencing severe competition from 
America. Tubes are urgently wanted in the work of re- 
building the world, and American makers have some very 
large orders on hand. Our own producers, however, are 
not able to speak so satisfactorily, and, as an example of 
the competition which is going on, I am informed that 
in a recent case a valuable tube order for India was taken 
by an American organisation at 26} per cent. discount, 
against 74 per cent. discount, which was all that was offered 
by a competing British firm. But for supplies of raw 
material from America in the shape of steel strip, Midland 
tube makers would be much worse off in connection with 
the competition than they are. <A large amount of strip 
is being brought into the district from the United States, 
and at prices which local tube makers state are infinitely 
less than Staffordshire ironmasters demand. A _ great 
deal continues to be talked in this district about American 
competition. Offers to supply material are still being 
received from the States by many well-known iron and 





steel merchants. But with the exception of tube strip, 
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which is coming in heavy lots, our rivals are very slow in 
delivering iron and steel. There is not sufficient confidence 
at present in America as a reliable source of supply to 
encourage business. If reports are to be depended upon, 
the American mills are sending out the material. But, 
owing to shipping difficulties and labour complications, it 
is reaching this country very slowly. It is slower still in 
getting into the hands of local users. In certain district 
trades other than the tube trade the present native high 
prices for iron and steel are found to be so impossible 
that consumers must retire from the contest for possession 
of the export markets or find cheaper sources of raw 
material supply. Bedstead angles are being brought 
across the Atlantic for the Birmingham trade, and in 
hoops, angies, and strips for this industry the difference in 
price in favour of the American material recently amounted 
in some cases to 20 per cent. I hear that the Americans 
lately captured an order for winding gear at £750 which 
could not be filled in this country under £1340. As some 
set-off to the present tale of American sales to this country, 
it is encouraging to learn that a wide range of stee! products 
called for in connection with the feverish shipbuilding 
activity across the Atlantic are in regular despatch from 
South Staffordshire. These goods include chains, cables, 
anchors, &c. South Staffordshire works are also busy 
supplying home needs in the same connection, the current 
demand from the mercantile marine being almost abnormal. 


Steel. 


The steel trade is fairly brisk, though consider- 
able consignments are coming in from America. Reports 
indicate that United States houses are Guoting, both in 
British possessions and in neutral markets, much lower 
prices for steel than are within the reach of our own pro- 
ducers. In regard to steel rails, a great deal of business 
could be placed, even at the present high prices. But 
British mills are filled with rail orders, and the stoppage 
of the Ebbw Vale Steel Works through a labour dispute 
shuts down a very large and useful rail mill. In this 
immediate district mild steel bars have been advanced 
25s., making the price £20 5s. delivered in this district. 
Billets and sheet bars show little change; in fact, the 
business passing is hardly sufficient to test prices. Generally 
speaking, current quotations may be regarded as :—Steel 
soft billets, £14 to £15; carbon, £16; hoops, £26; angles, 
£17 15s.; tees, £18 15s.; joists, £17 10s.; ship, bridge, and 
tank plates, £18 5s.; boiler plates, £21 10s. net delivered. 


Serap. 


The scrap market not get any easier. 
Wrought iron scrap is in short supply. Manufacturers 
who have any are unwilling to sell at the late price, £8 5s., 
urging that they are entitled to an advance of 10s. to 15s. 
having regard to the appreciation of hars. 


does 


lronfoundry Wages. 


Iron foundry workers have this week put in a 
claim for 15s. advance, which is under consideration. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Stee!, and Metals. 


THE general position in the iron and metal trades 
is beginning to give rise to a good deal more anxiety, and 
at last people are thinking less about their very ample 
present profits and more about the possibilities of the 
future. It is abundantly clear that the “* werk of recon- 
struction” about which there was so much glib talk 
nine months ago is very much easier to talk about than to 
do. Reconstruction is waiting in all directions, but one 
half the people who should he “ doing”? are merely 
grabbing, while the other half is abusing them. Mean- 
while real trace is rapidly leaving the country and drifting 
across the Atlantic. 


Metals. 


The collapse in copper prices at the end of last 
week has produced a distinct feeling of nervousness 
throughout the whole metal market, and it is the price 
we have to pay for the engineering of a hoom which had 
no real trade exp2nsion behind it. There has been no 
development m the industrial consumption of copper to 
justify the movement which has now broken down, and 
we do not know when such a development, is coming ; 
but this one thing is easily known, that it takes more than 
the mere desire for bigher prices to bring them into 
operation. Speculation can be forced, but real trade 
cannot be foreed. The hindrances to a return to zennine 
commercial and industrial prosperity are innumerable : 
their name is legion, and absolutely nothing has been done, 
or is being done, to clear them ont of the wav. For one 
thing, so far as the copper trade is concerned, it is impera- 
tive to reduce the enormous differences which now exist 
Con- 


between raw copper and manufactured copper. output. On every hand full supplies are needed. especially 
sumers of all kinds of finished copper and brass are here | of the better class ores. Native sorts are at 50s. per ton 
at @ great disadvantaze when competing with manufac-| net at mines. The demand tor Spanish and North 


turers in other countries. One finds with astonishment 
that makers of condenser tubes, for instance, are defending 
the prices which they are at present compelling the con- 
sumer to pay, and trying to make him believe that costs 
justify these prices. With regard to the immediate future 
of the market, it is noticeable that less is heard of the 
zreat demand which was expected—or which was pretended 
to be expected—from Germany and Austria. Apart from 
the fact that a great deal of the expenditure in those 
countries upon copper in the past was really disguised 
war expenditure which cannot be renewed, there will be 
very real difficulties to face before the genuine peace 
consumption in the Central Empires can be resumed. As 
an illustration of the state ot the consuming trades there, 
it need only be mentioned that German copper has already 
been offered outside Germany, and it was stated last week 
that a large parcel had come into this country. In tin 


and now there is activity in the Siemen department at 


easy, and heavy sections are at £16 10s. to £17 per ton, 
with light rails at £18 15s. to £21 per ton. 


at £20 10s. per ton. 
the wire and hoop works. 





and difficult in the extreme. 


gain should not be lost again. Consumers of the metal 
can only safely buy what they can put into their work 
promptly, and leave all forward buying to those who are 
professionally engaged in the market. The big back- 
wardation on forward tin is, of course, a dangerous feature, 
although it sometimes tempts the consumer to buy for 
future needs. The last report of the visible supplies 
showed that they were nearly twice as large as at the 
beginning of JuJy. The total fall in the London price of 
spelter reached nearly £5 per ton, and perhaps the move- 
ment has some connection with the release of German 
spelter. It was, of course, the stoppage of continental 
supplies which assisted the war demand in driving the 
prices of spelter up to extravagant heights, and we do not 
yet know very clearly to what extent Germany is again 
capable of supplying the outside world with this metal. 
In view of the effect of all these weaknesses in the metal 
market, one cannot help admitting that lead has shown 
remarkable strength. There has been a little easiness 
lately, but the demand seems to be growing, and business 
to a comparatively large extent has been done lately. 


Foundry Iron. 


The state of the demand for foundry iron seems 
to have changed during the last fortnight, but it is not 
easy to say what is the cause of the greater indifference to 
buying. Some confusion no doubt arises from the fact 
that, while most makers of foundry iron have done some- 
thing to adjust their prices to the new conditions in fuel, 
the Cleveland section of the trade has done nothing. This, 
however, is not in itself sufficient to account for the decline 
of that anxiety to buy foundry iron which was so conspicu- 
ous a feature of the market a short time ago. There is 
certainly a good deal of nervousness on the part of con- 
sumers with regard both to fuel and labour, and this 
induces them to buy only small quantities; it is the 
commonest thing to find the man who is accustomed to 
buy 500 tons ordering 100 tons, and he who used to buy 
106 tons ordering 20 tons. Sellers of foundry iron are, 
however, not anxious to take orders because of the short- 
ness of the supply. There is no improvement yet in the 
make of this class of iron, and an increase does not seem 
probable for some time, and until more furnaces are taken 
off basic and put on to foundry. There seems to be some 
tendency here towards equalising the various prices ; 
last week there was a gap between the highest and the 
lowest prices asked for Derbyshire of 15s. per ton; this 
week it is nearer 5s. There were no sellers of No. 3 Derby- 
shire this week at less than £9 7s. 6d. per ton delivered, 
whereas early last week it was possible to buy at £9. Of 
course, there is as yet no Cleveland iron offered here. For 
Seotch foundry iron the prices have not been altered, and 
merchants are charging from £10 10s. to £10 15s. for these 
krands of iron delivered in Manchester. 


Scrap. 

The large quantities of cast iron scrap suitable 
for foundry work still press upon the scrap market, and 
the buyers seem to be indifferent to the fact that this 
material is so much cheaper than pig iron for their con- 
sumption. Dealers find a difficulty in taking up all the 
east scrap which is being offered, and consequently are 
compelled to sell some at very much less than its intrinsic 
value. It is fairly easy now to buy good cast scrap from 
broken machinery at £7 per ton, and it is difficult to get 
£7 10s. for textile machinery scrap, whereas this scrap 
used to be sold at near the price of Scotch pig iron. Heavy 
steel melting scrap is also in good supply, and can be 
bought at about £7 5s. per ton. Wrought scrap does not 
seem to be plentiful, although very little of it has been 
sold during the last three months, because sellers and 
buyers cannot come to any ressonable agreement. The 
price offered by the iron manufacturers is still only £8 5s. 
per ton. Dealers want £10. 


BaRRow-IN-FURNESS, Thursday. 
Hematites. 


There is no change to note this week in the general 
condition of the hematite pig iron trade. A good volume 
of iron is being produced, and the whole of it is going into 
prompt use. On local account steel makers are again 
busy, and are taking good deliveries of metal, a large pro- 
portion of the ordinary iron thus being disposed of. The 
demand for special grades of iron is good on outside 
account. Pusiness, however, is not very brisk, for normal 
conditions are far from being an accomplished fact. It is 
known that requirements all round are good, but there is 
no disposition to place big contracts for delivery well 
torward. Prices are steady, with parcels of mixed numbers 
of Bessemer iron at £10 12s. 6d., and special] brands are at 
£11 12s, 6d. per ton, both f.o.t. The stores of warrant 
iron in the entire district only represent 430 tons. 


Iron Ore. 


There is a brisk demand for hematite iron ore, 
and with the holidays at an end there is again a better 


African ores is stealy, and the quotation is 52s. per ton 
delivered to the furnaces. 


Steel. 
In the steel trade the mills are again at work, 


Barrow, together with the rail and merchant mills. Rails 
continue to be the chief output. The demand for rails is 


Billets are quiet 
at £15 10s. per ton. The plate mills at Barrow remain 
idle. Ship plates are at £18 5s. per ton, with boiler plates 
The foundries are busy as well as 


Shipbuilding and Engineeriog. 
These trades resumed operations after the holi- 


During June and July the 
price of tin rose by £50 per ton without any very definite 
reason, and there does not seem to he any reason why this 





work, with increased activity on merchant tonnage. Iron 
and brass founders and boilermakers are well employed. 


Fuel. 


There is a brisk demand for steam coal, which is 
quoted at 40s. 6d. per ton celivered. For coke the 
demand remains active, with East Coast qualities at 
53s. 8d. per ton delivered, and Lancashire cokes are at 
53s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Strike upon Strike. 


THE labour position here seems to be going from 
bad to worse. The prospects of peace in the Yorkshire 
coalfields, which appeared to be greatly improving toward 
the end of last week, came to nothing after all, and, whilst 
I write, the taxi drivers and cabmen—including drivers 
of wedding and funeral coaches—and bakers are on strike, 
workers in the furnishing trades are locked out, the cutlery 
trade is on the verge of a strike, and the tramway em- 
ployees are threatening a hold-up of the service any day. 
Even cinema operators here are lining up with a view to 
formulating their demands. Meanwhile half the works 
are closed down, and of the remainder there are very few 
in which whole departments are not idle. It can scarcely 
be said that any widespread distress is experienced yet, 
but there are distinct signs of its approach unless means 
can be found very shortly to arrive at a settlement. The 
streets in the centre of the city so far assume a sort of 
perpetual holiday appearance. On Saturday, however, 
the colliers resident in the Sheffield area met in a thorough- 
fare known as “‘ The Wicker,”’ which is the key to the 
east end district, in which are situate the large steel works, 
and, forming themselves into a procession, marched to 
Norfolk Park, As they proceeded they collected “‘ relief ” 
money, for their strike wages are no more than 9s. a week, 
and many of the miners’ families are beginning to feel the 
pinch of poverty. It should not be so, of course, for the 
colliers have been earning very high wages. In an out- 
lying mining district the other day I was told that it has 
been common enough for the men to earn 20s. and even 
30s. a shift. In a specific instance a man who had been 
receiving those wages in that village has already ‘‘ been 
borrowing @ shilling or two to keep the house door open.” 
An improvident, happy-go-lucky, fearless lot of men they 
are as a rule, but they can look for little public sympathy 
in their present position. Feeling is against them, and 
there was very little placed in the collecting boxes, so 
suggestively rattled by their bearers, beyond that con- 
tributed by those who thought it discreet to do so—for 
some of the collectors had the appearance of men not to be 
trifled with. Once or twice en route to Norfolk Park 
there were slight “* incidents’ which might very easil 
have developed seriously had not care been exercised, but. 
although the temper of the colliers is not improving by 
the month’s idleness, everything is quiet. 


A Curious Position. 


The attempt by some of the men to return to work 
does not appear to have succeeded, though if they were left 
to please themselves large numbers of them would return 
at once. The leaders realise that contingency, for they 
are now talking of taking a ballot on a straight issue : 
“Are you prepared to accept the Government formula 
or continue the strike *” It is believed that a plain vote 
of that kind would reveal a large majority in favour of 
ending the struggle. Not that very many of the men 
really understand what it is all about. They are told it is 
for their “‘ rights’ and for “ principle,” and too many 
of them accept such terms at their face value without 
inquiring any further. If they would only think that they 
are impoverishing themselves and their families, as well 
as ruining the industries of the country for the sake of the 
paltry difference between 12.2 and 14.3, they might decide 
to repudiate the men who have led them into the mess. 
The curious thing is that the Miners’ Federation—the 
superior body, that is—accepted the Government’s 
formula of 12.2, and it was when Mr. Smith declared that 
the Yorkshire Miners’ Association would not do so that 
the South Yorkshire coalowners, thinking to pour oil on 
the troubled waters and prevent a strike, agreed to give 
the South Yorkshire men the 14.3 per cent. they 
demanded if the Coal Controller would consent to the 
arrangement. The Government, however, rejected the 
plan on the ground that the same formula would there 
upon have to be given to men working in mines and ore 
fields throughout the country, and that it would become 
a basis probably for other trades—a quite unnecessary 
risk, seeing that the Miners’ Federation had agreed to 
12.2 per cent. If the Yorkshire miners were not prepared 
to support the action of the Federation they should not 
have become members of it. 


‘Fresh Ground for Hope. 


So iar as South Yorkshire is concerned, there certainly 
seemed in the early part of the week signs of an improved 
outlock. Representatives of the owners and men met in 
Sheffield and had quite a long discussion on Monday. 
The proceedings were strictly private, and no official 
communication was made to the Press, but subsequently 
it was stated, on excellent authority, that the position 
was much easier as a result of the conference, and the 
possibility existed of a settlement by the end of the 
week. Simultaneously the masters and men of West 
Yorkshire conferred separately. The meetings were not 
of long duration, the miners’ conference ending abruptly 
on a message from the owners to the effect that they were 
not prepared to engage in any further discussions until 
the men resumed operations in the pits. That ultimatum 
proved too much apparently for the sensitiveness of the 
men’s representatives, who immediately closed the pro- 
ceedings, no progress having been made. Unless a solution 
is found soon, the mood of all concerned will undergo 
a change for the worse. Already one can hear murmurings 
of a“‘ fight to a finish,” though, as already explained, large 








there was a sharp set-hack, probably as a result ofover- 
confidence, but the market is in a very uncertain condition, 





days on Monday last, and there is a fair programme of 





numbers are willing to resume work at once, 
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Trouble in the Cutlery Trade. 


Of all departments of the Sheffield steel trade 
the one that specially should avoid disturbances by strikes 
is that devoted to cutlery manufacture. The industry is 
overwhelmed with business, which is pouring in from all 
quarters of the globe. But there is something very un- 
natural about this boom. It is not the result of prepara- 
tion for trade expansion, nor is it the outcome of successful 
competition. It has come to Sheffield because, for the 
moment, buyers are unable to satisfy their needs else- 
where, and there are no stocks anywhere in the world. 
As I was pointing out last week, however, these conditions 
may change in the near future, for already there is evidence 
that foreign buyers are scrutinising prices in a way they 
have not been doing for years. What it means is that 
they have reason to believe that in a very short time now 
they will be able to obtain elsewhere cutlery manufactures 
at a much cheaper figure than British quotations. The 
latter have been rapidly rising for some time, and, whilst 
buyers were practically restricted to the British market, it 
was of little use of them complaining. If they wanted the 
goods they had to pay for them. Under those circum- 
stances the workers had advance upon advance. The 
difficulty now is that they—the workers—have not per- 
ceived the change that is coming over the sky on the cutlery 
horizon. They are still running up the cost of production 
by demanding higher wages, and the strike that is now 
threatened is to demand that another advance of 10 per 
cent. should be granted to compensate for the change to 
47 hours per week. This the employers refuse to concede, 
realising, presumably, that every penny added to the cost 
of production will add to their difficulties in oversea 
markets as soon as Germany has pulled herself together, 
as she appears to be doing. They should not overlook 
the fact, however, that the real reasons of Germany’s 
stupendous cutlery output in pre-war days were the 
thoroughly modern methods and the labour-saving and 
repetition machinery employed in her factories. These 
enabled her manufacturers easily to tackle orders which, 
for actual size, almost appal some of the Sheffield firms, 
and also to quote lower prices than competitors with 
much smaller productions could entertain. Sheffield has 
a very considerable amount of leeway to make up in that 
respect, and if steps could be taken to put the trade on a 
thoroughly modern foundation our cutlery manufacturers 
would have nothing to fear from any foreign competitor— 
German, American, or otherwise. Until that is done, 
these constantly arising costs of production will simply 
throw valuable overseas trade back again into the lap of 
Germany. That is probably the real reason why manu- 
facturers have put their foot down determinedly against 
the 10 per cent. advance now demanded; another one 
being the impression that piece hands are not yet in- 
variably working even the full 47 hours, although that 
suggestion is repudiated by the men’s representatives. 
However, the workers are insisting upon the 10 per cent., 
and a ballot is to be taken on the question of drastic 
action. 


Round the Works. 


It is a depressing business even to pass through 
the congested steel works district of Sheffield just now 
and witness the lamentable amount of enforced inactivity. 
Yet one comes across cheering instances in which large 
firms are struggling om against all adverse circumstances. 
In these cases power is supplied from the Corporation’s 
electricity stations. Some of the departments in which 
consumption of coal is unavoidable, however, are still 
endeavouring to carry on. A certain amount of coal has 
all along been permitted to be brought into the district 
from outside counties, and wherever possible these supplies 
have been increased in order to keep some of the firms 
supplied from hand to mouth. But most of the employees 
are now under notice as a precautionary measure, and the 
number of unemployed is daily increasing. For the moment 
there is a continued very heavy demand for files, but, as 
showing the extent and character of foreign competition, 
I am told that America is penetrating to our home markets 
with various descriptions of files which are offered at fully 
10 per cent. less than our manufacturers can offer them. 
If that can be done in the home market, what must be 
occurring in the Colonies and foreign countries ? It means 
that either we have to find a means of very greatly increas- 
ing our output, and so reduce production costs, or when 
markets become more normal put up with foreign com- 
petition severer, perhaps, than we have yet known. 
Generally speaking, enormous volumes of profitable trade 
are being lost to Sheffield through the coal strike. Most 
of the rolling mills are idle, which means, of course, that 
many of the lighter steel trades are deprived of their raw 
material supplies. The Sheffield Forge and Rolling Mills 
have recently completed a very fine system of welfare 
arrangements for their employees, and on Saturday the 
chairman and managing director, Mr. Charles E. Siddall, 
performed the ceremony of formally opening the firm’s 
new pavilion and sports ground at Birley Meadows. In 
doing so he expressed pleasure with the work of the wel- 
fare movement, and added that a great responsibility 
rested upon them all during the days of reconstruction. 
It hehoved them to pull together. Nothing was ever 
achieved by strikes, except the disorganisation of trade 
and playing into the hands of competitors, who were only 
too glad to make the most of their opportunities of profiting 
at Britain’s expense. I came across another patch of blue 
in the otherwise dark industrial cloud. The men working 
on the steel-making furnaces at Brown, Bayley’s steel 
works have just succeeded in exactly doubling the output, 
with the same number of men and the same plant, com- 
pared with the pre-war output. In these days of output 
restriction such a fact is well worthy of being recorded. 
The directors are naturally delighted with the men’s 
splendid work, and to mark the occasion a picnic into 
Derbyshire takes place to-morrow. A few days ago I 
received an intimation from William Jessop and Sons, 
Limited, that as over 80 per cent. of the shareholders in 
this old Sheffield company have agreed to the terms of 
the Birmingham Small Arms, whereby the latter acquires 
Jessop’s, the amalgamation has become an accomplished 
fact. Jessop’s will retain its identity and separate 
management, but one or two directors retire in favour of 
B.S.A. directors and the chairman (Mr. A. J. Hobson) 
and managing director (Mr. Thomas) have seats on the 





B.S.A. directorate. For many years now the B.S.A. people 
have bought all the steel they required from Jessop’s, 
who made enormous quantities of rifle barre!s and Lewis 
guns for them during the war’ By this amalgamation 
the Birmingham concern acquires control of Jessop’s works 
in the United States and a controlling interest in J. J. 
Saville and Co., which has large foreign connections. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Engineers’ Abortive Strike. 


AFTER a strike of some two months’ duration the 
engineers and allied tradesmen, such as electricians, fitters, 
&c., employed in Teesside iron and steel works, returned to 
work on Monday under normal conditions, a ballot of the 
men having resulted by a large majority in the acceptance 
of the employers’ offer. The men struck work on the 
question of a 44-hour working week, rates and conditions, 
and with a view to bringing about an early settlement the 
employers put forward a very reasonable offer, which, 
unfortunately, was rejected. This same offer has now 
been accepted by the men by ballot. Now that the men 
have resumed work in accordance with the terms of the 
offer, a joint conference will be held, and failing a settle- 
ment by that means, the points in dispute will be referred 
to an arbitrator to be mutually agreed upon, or to a court 
of referees. 


Cleveland Iron Trade. 


Business in the Cleveland iron market, though 
still on the quiet side, is showing some improvement. The 
insistence of some of the makers last week upon a clause 
covering any advance that might be made in the price 
during the currency of the contract had the effect of hold- 
ing up business. This resuscitation of a war-time practice, 
unavoidable, no doubt, under the vagaries of bureaucratic 
control, was resented by home consumers, who preferred 
to wait rather than buy “a pig in a poke.”” The clause 
was particularly detrimental to the export trade, for foreign 
buyers would not look at it. The result is that the clause 
has been quietly dropped, and trade has shown a corre- 
sponding improvement. Consumers are anxious to book 
forward, but makers are already heavily sold well on to the 
end of the year, and are cautious as to further commit- 
ments. Meanwhile a limited output of foundry iron is 
going straight into consumption, and stocks have been 
drawn upon until they are negligible. The export demand 
for foundry iron is again more active, but with home 

uirements so heavy there is but a limited supply 
available for the foreign market, and the licences accord- 
ingly are correspondingly few. Forge iron is very plentiful 
and remains more or less a drug in the market. There is 
practically no foreign demand for this quality, and with 
home requirements fully satisfied prices are easy and 
irregular. Home prices stand at 164s. for No. 1 and 160s. 
for No. 3 Cleveland and No. 4 foundry, with No. 4 forge 
at about 157s. The export rates are 5s. per ton more in 
each case. 


Hematite Pig Iron. 


The hematite position is strong and unchanged. 
Although the stoppages at Sheffield, due to the coal strike, 
have afforded some relief the pressure of demand, both for 
home and export, is still very great. Order books are well 
filled for months ahead, and prompt iron is difficult to 
obtain. East Coast mixed numbers for home use are 
200s. per ton, and for export 205s. f.o.b., the No. 1 quality 
being 2s. 6d. per ton more in each case. 


Iron-making Materials. 


In the foreign ore trade there is but little buying 
in evidence at present. Consumers are very comfortably 
situated, and are keeping off the market. Meanwhile 
freights look like steadying up, but 25s. is still quoted, 
Bilbao-Tees. On this basis best Bilbao Rubio of 50 per 
cent. quality realises around 53s. 6d. per ton ex ship Tees. 
Coke is on the scarce side. Good medium furnace kinds 
command 48s. at the ovens, or round about 50s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades there 
is no notable development this week. The works are full 
up with specifications for urgent home account, but new 
business is showing less activity. The export situation is 
dominated by the present high costs of production which 
make competition in foreign markets increasingly difficult. 
The following are the home prices of the principal descrip- 
tions :—Steel angles, £17 15s.; steel joists, £17 10s.; steel 
ship, bridge and tank plates, £18 5s.; steel rounds and 
squares, under 3in. down to }in., £20 5s.; steel flats, 5in. 
down to l}in., £20 5s.; steel sheets, 3/,,in., £20 5s.; fin., 
£21 15s.; */s,in., £22 15s.; 14-20 gauge, £23 5s.; heavy steel 
tails, 60 lb. and upwards, £16 10s. net on trucks; steel 
hoops, £23 ; steel strip, £22 ; galvanised sheets, 24 gauge, 
£28 10s.; black sheets, 24 gauge, £23 to £23 10s.; common 
iron bars, £22; marked bars, £24 10s.; gas strip iron, 
£22 5s. 


Shipbuilding and Engineering. 


There is an abundance of work in the ship- 
building and engineering trades. Even if no fresh con- 
tracts were placed there would be no lack of work for a 
considerable time, while it is well known that if there were 
any guarantees of early delivery there would be a large 
number of additional orders. The uncertainties of the 
situation are handicapping progress enormously, and 
making it impossible for builders to arrange definitely the 
work which they have to do. They are also handicapped 
by the comparatively slow progress which is being made 
with the completion of vessels now in hand. The tonnage 
output is much better than it was earlier in the year, but 
compared with the work which is waiting to be done, and 
with the insistent demands for new tonnage, the increase 
in production is still much too slow. The majority of the 
stocks are occupied by vessels laid down on behalf of the 





Ministry of Shipping, but these vessels are not always 
suitable for some services, but are acquired as an expedient 
for enabling the firms to retain their trade during the 
period of transition. Shipbuilding will not be in a healthy 
condition until each yard is once more supplying its own 
customers and building to their special requirements. 


The Coal Trade. 


There is no change in the general position of the 
Northern coal trade, and certainly no improvement. The 
situation is as difficult as could well be imagined. The 
Yorkshire strike seems to have developed into a formidable 
and menacing deadlock, which, owing to the stubborn 
determination displayed on both sides, is proving almost 
impossible to deal with, and is causing the Northern coal 
trade to be hedged by all sorts of restrictions and pro- 
hibitions. It is essential, of course, that home interests 
should be protected, but the difficulties that have arisen 
are having disastrous consequences to the export trade. 
There is regular and satisfactory working among the 
Northumberland and Durham pits, and the output is 
satisfactory, but in view of the overwhelming demand for 
both home and abroad, the famine in fuel is acute and pro- 
longed. The shortage of supply for export is most pro- 
nounced. Italy, France, and Norway, Sweden and 
Denmark are urgently in need of large quantities of cecal, 
and are prepared to place orders almost on any conditions 
and at any price, but cannot be supplied. A large number 
of boats have been waiting for cargo for a considerable 
time, and daily they are leaving port in ballast to fulfil 
homeward cargo loading arrangements. The requisition 
demand for all qualities of coal, combined with heavy 
Admiralty and inland requirements, is taking the full 
normal output of both Durham and Northumberland. 
These, of course, all go at the official scheduled values. 
The demand for all grades of coke is steady. Orders are 
numerous and beyond the market ability to absorb. 
Although stocks of all qualities of coke are increasing it is 
owing to the inability of buyers to take spot deliveries for 
want of suitable tonnage. Thus, while makers are over- 
sold, stocking is general. Gas coke is firming up and from 
77s. 6d. to 80s. is now asked. Beehive coke remains scarce, 
but patent makes are obtainable at from 75s. to 80s. 
Forward open market quotations are as follows :—North- 
umberlands: Best Blyth steams, 90s.; second Blyth 
steams, 80s.; best smalls, 70s.; bunkers, 60s.; households, 
90s.; Tyne prime steams, 90s.; Tyne second steams, 85s.; 
special Tyne smalls, 70s.; ordinary smalls. 60s. To the 
Allies :—Best steams, 70s.; seconds, 65s.; smalls, 45s. to 50s.; 
bunkers, 60s. to 65s. Durhams: Best gas, 72s. 6d.; 
second gas, 67s. 6d.; special Wear gas, 75s.; smithy and 
coking, 70s. To the Allies: Best gas, 65s.; Wear specials, 
57s.; seconds, 52s.; and coking coals, 55s. 








SCOTLAND. 
(From our ewn Correspondent.) 


Labour Unrest. 


Wate labour unrest is very prevalent in Scotiand 
at present, action has been confined to isolated areas, and 
work has only been very partially interrupted. Strike 
notices had been posted at twenty pits throughout Mid 
and East Lothian and were due to expire on Tuesday 
night last. The dispute has arisen over conditions govern- 
ing the dismissal of men. Meetings have already been 
held without any agreement being come to, but the miners’ 
delegates have at the last minute decided not to put the 
strike into operation until a meeting has been arranged 
with the Coal Controller. Representatives of the miners 
in Lanarkshire, Dumbartonshire, Stirlingshire, and West 
Lothian and the Lanarkshire Coal Owners’ Association, 
and representatives of the masters in the other areas, 
have recommended an acceptance of a 14 per cent. advance 
in piece rates consequent upon the reduction of hours 
under the Sankey Award. There is also considerable 
agitation amongst railwaymen in Glasgow district in con- 
nection with locomotive men’s wages. The Dockers’ 
Union, too, announces a new proposal with regard to 
wages. The delegates have decided to urge that where 
men work two shifts in succession they shall not be per- 
mitted to recommence work for twelve hours, and that a 
demand should be made for 16s. per day, along with a 
minimum of £4 per week for maintenance staffs and weekly 
paid workers. Similar movements are on foot in other 
branches of industry, but nothing of a definite nature has 
been reported so far, and the prospect of concerted action 
is remote in the meantime. 


Trade Conditions. 


The position of trade in general is not very 
reassuring. The latest advance in coal, though antici- 
pated, was not expected to be so substantial, and conse- 
quently the uncertainty already existing in the various 
markets has become more acute. Merchants had been 
entering into contracts, leaving, as they thought, a reason- 
able margin for eventualities, and have found themselves 
in rather an unpleasant position. As a result all are now 
holding back and refusing to commit themselves in any 
way. Figures are now extreme, and only very urgent 
business can be placed, with the result that before long 
mills will be working slowly. Forward business is prac- 
tically non-existent, and the export turnover is in much 
the same category. Returns show good cargoes inwards, 
but meagre shipments. Even with freightage restricted, 
plenty of boats are leaving with anything but full cargoes. 
These conditions compare unfavourably with pre-war 
days when large consignments of semi-finished materials 
were imported from America, Canada, and the Continent, 
and then exported as finished goods. These countries 
are not now content to send over semi-finished materials, 
but are exporting the actual finished articies to home 
markets, to say nothing of the inroads they have already 
made on our hold in foreign markets. An increase in 
exports to home markets will put the finishing touch on 
affairs as far as local producers are concerned. 


Pig Iron. 


Business in Scotch pig iron is moving slowly. 
High prices limit sales locally, while exports are very poor. 
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American pig iron is now supplanting the home article 
in certain markets, and this is also affecting local sales. 
Scotch hematite is quoted £10 10s. per ton f.o.t. makers’ 
works, while foundry grades are also £10 10s. for No. 1 
and 5s. less per ton for No. 3. 


Finished Iron and Steel. 


Makers have still a number of good orders on 
hand, especially in the Clyde area, and there has been an 
active inquiry for all kinds of ship plates and angles. 
But steel makers are suspicious of the uncertainty in iron 
circles, and iron makers the same of the coal situation, and 
prices are difficult to arrange. With regard to American 
competition, some local makers are of the opinion that 
producers in that country are at present only unloading 
surplus goods and that things will once again settle down 
as before. Be that as it may, the fact remains that the 
Overseas competition is being seriously felt in more 
markets than one, and it begins to look like a question of 
how long local producers can hold out. In malleable iron 
the demand exceeds supplies, and there seems little oppor- 
tunity of relief at the present rate of output. Angles 
and sections are not in great demand, but steel rails are 
doing a good all-round business. Certain of the works 
are still completing repairs, and a restart has been delayed 
in consequence. 


Coal. 

The majority of the pits in Scotland are again in 
full working order, but the output shows little improvement 
sofar. The higher prices, therefore, are not tending so far 
to contribute to an accumulation of stocks. Apart from 
the reduction in the output, business is being influenced 
by a shortage of carrving tonnage, while there is also a 
strict supervision being kept on exports from certain 
districts; also fair quantities are being reserved by the 
Coal Controller to relieve the industrial situation in York- 
shire. A fair amount of Ayrshire fuel still finds its way 
to Irish markets, but very little is going from Lanarkshire. 
East of Scotland ports particularly are feeling the lack 
of export tonnage. The aggregate shipments from Scottish 
ports during the past week amounted to 124,653 tons, 
compared with 74,631 tons in the preceding week and 
225,070 tons in the corresponding week of last year. 
Export prices are still unchanged officially, but an adjust- 
ment is necessary in view of the recent advance. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Reduced Coal Supplies. 


THE question of coal production is the all- 
absorbing topic at the moment, the seriousness of the 
shortage of supplies being by no means exaggerated. Its 
importance as it affects all industries at home cannot be 
over-estimated. Last week there were only three working 
days at the collieries, and the number of absentees was so 
great that it is doubtful whether output was more than 
50 per cent. on the whole even for that period. Even this 
week opened with only about two-thirds of the normal pro- 
duction being obtained, and the consequence is that the ex- 
port trade is suffering, and apart from questions of foreign 
exchange, &c., the result is that tonnage in very consider- 
able quantity is held up for abnormally long periods. The 
best use cannot be made of steamers, and heavy losses are 
being incurred by the detention involved. Numerous 
steamers have left light from Bristol Channel ports during 
the past week or so owing to the fact that prompt cargoes 
cannot be obtained, and rather than wait an indefinite 
period before getting into a loading berth owners prefer 
to send their vessels away in ballast. 


Eight versus Seven Hours. 


In many quarters the view is held that at the 
present time at any rate it was a mistake on the part of the 
Government to concede the reduction to seven hours per 
day to the miners, and the unsatisfactory position regard- 
ing production is partly attributed to this. Figures are 
now available respecting output for the six weeks ending 
June 2lst to July 26th. It must, however, be conceded 
that the conditions ruling during that particular period, 
and even now, cannot be taken as an absolutely fair 
criterion, for the reason that there are so many men taking 
holidays. At the same time they give some indication, 
and certainly go a very long way towards dispelling the 
belief held by the miners’ leaders that production would 
not suffer by the reduction in the hours from eight to seven. 
They also raise doubts as to whether the estimate placed 
before the Coal Commission Inquiry, viz., a reduction of 
10 per cent. will be within the mark. These official 
figures for South Wales are as follows :—Week ending 
June 21st, 1,005,000 tons; June 28th, 1,001,000 tons; 
week ending July 5th, 940,000 tons; July 12th, 972,000 
tons ; July 19th, 798,456 tons, and July 26th, 842,754 tons. 
The seven-hour day was introduced on July 16th, but the 
first week included Peace Day, and therefore was a broken 
week. The week ending July 26th was fairly normal, 
seeing that there were no strikes of any note or holidays, 
but as there was a good deal of labour disturbance in the 
early part of July it is only possible to compare the figures 
for the week ending July 26th with those for the week 
ending June 2lst. These show therefore that there was a 
reduction of 160,000 tons, or 16 per cent. The number of 
men employed now underground is approximately 210,000 
persons, which is over 30,000 more than when hostilities 
ceased, and it is noteworthy that the average weekly 
output per person employed underground for the week 
ending July 26th was only just over 4 tons, whereas for 
the week ending November 2nd last it was 5.4 tons. The 
aggregate output for the whole of the country for the week 
ending July 26th was 2,537,954 tons, as against 4,765,841 
tons for the week ending June 2lst, a loss of 2.227,887 
tons, but it is something to the credit of South Wales that 
the percentage of decrease for those periods is lowest for 
this district, the figures for other areas being Northumber- 
land 30 per cent., Durham 40 per cent., Lancashire 264 per 
cent., Derbyshire 54.4 per cent., Staffordshire 21.6 per 
cent., and Scotland 81.8 per cent. The estimete of the 








loss of output in the Yorkshire coalfield since the outbreak 
of the strike there is about three million tons. 


Steel Trade Dispute. 


There is no settlement of the trouble in the South 
Wales iron and steel trade, and the dispute has now 
entered upon its sixth week. At the Ebbw Vale steel works 
the executives of the various trade societies have decided 
to visit the works and investigate on the spot prior to the 
adjourned conference which is to take place. It will be 
remembered that the Ministry of Labour took a hand in 
the matter in order to bring the parties concerned together, 
and three proposals were put forward, viz., a joint confer- 
ence, an interim Court of Arbitration, and the election of 
an independent chairman by two assessors representing 
each side. The employers were prepared to accept the 
conditions on the understanding that the men commenced 
work, but the workmen, while favouring the joint confer- 
ence to be presided over by a Minister of Labour represen- 
tative from London, would not agree to the restarting of 
work. The claim is put forward by each side that it is 
acting quite constitutionally, but the workmen submit in 
addition that in previous conferences before work was 
stopped the employers offered them terms which would 
have placed them in a worse position financially than at the 
expiration of their month’s notice. So far there is no 
official statement forthcoming from the employers of the 
Cyfarthfa steel works as to the future of this undertaking. 
It has been notified that the only furnace in blast will be 
damped down, but there is another furnace which has been 
re-lined ready to be blown in. Although a month’s 
notice was in the first place given it is understood that 
most of the men employed are on week to week contracts. 


South Wales and Yorkshire. 


Owing to the continued strike of the miners in 
Yorkshire a very considerable quantity of coal is being 
taken from South Wales over and above the normal 
amount to meet the demands of home consumers. In this 
connection the Executive Council of the South Wales 
Miners’ Federation has received a communication from 
the Yorkshire miners protesting against the sending of 
South Wales coal to Yorkshire, but the South Wales 
Executive has resolved that a reply should be sent stating 
that the South Wales owners, upon being communicated 
with, had informed the Federation that no coal was being 
sent to Yorkshire from this district. On the question of 
compensation to piece workers for the reduction in the 
working hours, the workmen’s representatives on the 
Conciliation Board for South Wales asked the owners’ 
representatives last Friday whether they were prepared 
to give instructions forthwith to the colliery companies to 
pay the additional 14.2 per cent. to the piece workers, 
and pointed out that under the Government formula 14.2 
per cent. was due to the South Wales workmen. The 
owners’ representatives stated that no instructions had 
been received from the Controller as regards the coalfield, 
and that the direction had only been given to each indi- 
vidual colliery company. The owners were of opinion 
that a settlement should be made for the whole coalfield, 
and they were prepared to discuss the matter with a view 
to an arrangement being arrived at at a meeting of the 
Board on Friday (15th inst.), and it was hoped that as a 
resul: payment could be made to the workmen the follow- 
ing week. 


Coasting Freight Rates. 


The Ministry of Shipping last week notified ship- 
owners, whose vessels are being requisitioned to carry 
coals to home ports, the terms of hire, &:. A s hedule 
sets out the rates from Bristol Channel and East Coast 
ports to the various destinations. As an example, the 
rates from Bristol Channel to London range from 17s. for 
vessels up to 500 tons deadweight to 11s. for vessels of 
200 tons deadweight and over. The rates, however, were 
much criticised by owners as being less than those ruling 
under the Limitation of Freights (Coastwise Trade) Order, 
dated July 4th, 1918, and it was further urged that the 
conditions respecting loading hours were a cause of com- 
plaint on the score of being excessive. As a result of the 
criticism no doubt, the Ministry of Shipping has sinve its 
first notification revised the rates by increasing them all 
by ls. a ton and altering the hours of loading. Even now, 
however, shipowners are far from satisfied, as they point 
out that there should be some limitation to the prices 
they have to pay for bunker coals, which now range up 
to 65s. for best qualities. Furthermore, the Ministry 
states that no liability can be admitted in respect of any 
time Jost at the loading ports owing to refusal or withdrawal 
of clearance by the Customs authorities. Shipowners, 
however, are greatly concerned, as much time is being 
lost at the loading ports. 


Swansea’s Outlook. 
At a meeting of the Swansea Harbour Trust on 


Monday Mr. W. T. Farr, in moving the adoption of the- 


Finance Committee’s report, described the future as not 
a rosy one. The financial statement for June showed a 
further deficit of £7329, as compared with £2783 for the 
same month of 1918. The six months’ deficit amounts to 
£43,298, as compared with £33,174 for the first half of last 
year. The total trade for July was 398,780 tons, as against 
404,732 tons for July, 1918, coal shipments being down by 
16,000 tons, but patent fuel advanced by just over 1000 
tons and tin-plates by over 12,000 tons. Imports for 
July aggregated 36,141 tons, as compared with 34,896 tons 
for the same month of last year. The seven months’ trade 
of this year totals 2,510,797 tons, as against 2,459,662 tons 
for the same period of 1918. 


Tin-plate Outlook. 


On more than one occasion forebodings have 
been expressed concerning the serious times ahead for the 
South Wales tin-plate trade, notwithstanding the existing 
“pparent prosperity. It is reported that the increased 
duty on tin-plates into France has led to steps being taken 
for the setting up of works in that country, and that 
large wholesale buyers there are combining so as ultimately 
to supply their own needs. In the meantime the Americans 
have reccived an order for the shipment of 100,000 boxes 





to France before the end of November, the price being 
2s. 6d. to 3s. a box below Welsh makers’ prices. American 
tin-plate makers are reported to be booked up to the end 
of this year, much of the work including deliveries to the 
Near East and Germany. It is expected that the demand 
here will continue good for the rest of this year, owing 
to depleted stocks, &c., but from that time on competition 
will be felt very seriously. 


Current Business. 


The coal market is exceptionally strong, the 
conditions being even more difficult than was the case 
last week. The scarcity of coals is being felt acutely, 
and is no doubt enhanced by the fact that unusually large 
quantities are being requisitioned for home purposes, 
thus limiting the amount available for shipment. Tonnage 
is largely in excess of what can be dealt with, and exporters 
have great difficulty in getting their requirements, 
Collieries, without exception, are heavily stemmed for 
this month, and it is only odd lots that can be picked up 
here and there for prompt shipment, and for these salesmen 
are asking very high prices. The market is, in fact, little 
more than nominal. Rather more than 82s. 6d. is reported 
to have been paid for a small quantity of superior large 
coals. The feeling prevails that the market at anything 
like this level is unhealthy from the point of view of 
future orders from abroad. Quotations in a general way 
are about 70s. to 75s. for large coals, while smalls range 
up to 65s. for best bunkers. Patent fuel makers are fully 
booked, and are quoting 75s. and 80s. respectively for 
Allied and neutral sales, and the coke market also shows 
unusual strength. Business has been done about 80s. 
and 85s., and some makers are indicating up to 100s. per 
ton for further business. Pitwood supplies are well 
maintained. 


Newport. 


The market in Monmouthshire coals is very firm, 
salesmen having very little, if any, coal to offer for early 
shipment. 


A strong tone characterises all branches of the 
anthracite market, and for early delivery supplies are 
practically unobtainable. There is no diminution in 
the demand for large coals, and machine-made.descriptions 
are very fully stemmed. Rubbly culm and duff meet 
with a good inquiry, the former especially being a firm 
market. Steam coals are also scarce. 








Latest News from the Provinces, 





SHEFFIELD. 


Strike Virtually Over. 


Tue Council of the Yorkshire Miners’ Association 
very unexpectedly advised the men to resume work. On 
Wednesday meetings of the miners in various districts were 
held to decide whether or not to accept the Council’s 
suggestion, and whilst there was a fear that in some parts 
of ,the county the men would remain out, it was virtually 
certain on Wednesday evening that the end of the strike 
had come. It may be some time before operations can be 
resumed on a fully normal basis, but a feeling of very great 
relief is experienced throughout the iron and steel trades 
at the sudden turn of events. The funds of the miners 
are low, and the men generally are sick of idleness and 
tired of being short of money. 


Iron, Steel, and Coal. 


There appear to be no price changes in pig iron, 
but bar iron has been raised to £22 10s. for ‘‘ Crown,” 
though it is extremely difficult to buy ordinary qualities at 
that figure, consumers generally being offered ‘* best” and 
‘“* best best ’’ at the extra prices quoted. Iron castings are 
up 20s., and hoops have risen by 30s. to £24 or more. For 
locally made acid billets Bessemer make is now quoted 
£19 2s. 6d., and Siemens 10s. more than that. Hard basic 
is £16 10s., and soft £15 5s. There are no changes in coal 
and coke prices. 





WALES AND ADJOINING COUNTIES. 


Swansea Metal Market. 


There is no change in the metal market which 
rules very firm, makers being well booked up. Some mills 
are idle on account of the scarcity of water, and if the 
drought continues many more will shortly be closed down. 
Prices : I.C. 20 x 14 x 112 sheets, 35s. 6d. per box net ; 
galvanised sheets, 24 g. in bundles, £28-£29 per ton net, 
f.o.b.; sheets and tin-plate bars, £14 per ton net delivered. 
Block tin, £266 5s. cash ; £259 10s. three months ; copper, 
£92 5s. cash; £90 5s. three months; Spanish lead, 
£24 12s. 6d. cash; £25 7s. 6d. three months; spelter, 
£38 10s. cash ; £40 three months. 


Miners’ Ballot Off. 


As the result of the decision of the Triple Alliance 
conference, the ballot of the South Wales miners on the 
question of “ direct action” has been dropped, and the 
general secretary of the South Wales Miners’ Federation 
states that instructions to this effect are being issued. 
The ballot in this district was fixed for the 20th and 2Ist 
inst. Ballot papers numbering 200,000 had been printed, 
together with a similar number of circulars reviewing the 
position. These had actually been sent to the various 
Cardiff stations for distribution to the districts, and are 
now in the hands of the lodge secretaries, who will be 
instructed not to distribute them to the workmen, 
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The Conservation of Coal. 

WE give below a brief summary of a lecture on “ Coal 
Conservation,” which was delivered recently by Dr. Henry 
E. Armstrong, Emeritus Professor of Chemistry at the City 
and Guilds College, South Kensington, at the British Scien- 
tific Products Exhibition, Central Hall, Westminster :— 

** Jevons has estimated the consumption of coal in 1781, 
at the time of the introduction of Watt's engine, the pit- 
coal iron furnace and the cotton factory, to have been only 
a little over five millions of tons. In 1854, the year in 
which mining records were first kept, the amount raised 
was 64,661,402 tons, Twenty years later, in 1874, the 
production of coal throughout the world is said to have been 
about 260 millions of tons, half of which was raised in the 
United Kingdon. . . . 

‘** It is impossible to over-rate the gravity of the situation 
in which our industry is placed by the sudden great rise in 
the price of coal ; we can only meet this by economising in 
its use—by improved methods of using it. 

‘* T have long been an advocate of the need of a national 
policy with regard to fuel and power. Both the Flectricity 
Supply Bill and the Mines Inquiry Commission, however, 
are proof that comprehensive treatment of the subject is 
not yet thought of seriously by those in authority. .. . 

‘* But the question to be considered before all others— 
the question of questions with regard to coal-—is whether or 
no the direct burning of raw coal shall in any way be 
permitted in future. 1 would forbid the domestic use of 
all coa! which can be carbonised economically, at a low 
temperature, prior to use as a fuel. 

‘** In burning raw coal it is impossible, on the average, to 
avoid the production of smoke. The public is so clearly 
alive to the evils of the smoke nuisance, the saving to be 
effected by its climination is admittedly so great, the 
improvement of the conditions of town life if the smoke 
nuisance were abolished so patent, that it is unnecessary to 
do more than call attention to the issue. But in burning 
raw coal we not only create a nuisance ; a great deal is 
wasted that might be saved and put to better use. . . . 

‘** Tt is unnecessary to dilate on the increasing importance 
of oil fuel, but essential to insist on the near coming of the 
world’s bankruptcy in this asset. According to a recent 
estimate, the supplies in the U.S.A. are not likely to hold 
out much beyond twenty-five years at present rates of 
wastage. None of the oilfields known to us is of such 
extent that it is likely to withstand the drain that is being 
made upon it during any considerable period. In 
these circumstances we shall be guilty of criminal folly if 
we do not secure all the oil fuel that it is possible to recover 
from coal before burning it as solid fuel. 

“ If this point of view can be made to prevail, our entire 
outlook will be changed. We shall first direct our atten- 
tion to the development of methods of carbonising coa! 
which will enable us to conserve the volatile matters, whilst 
at the same time producing an easily combustible emoke- 
less fuel suitable both for domestic and industrial pur- 
poses. ... 

“The coming struggle is that between smokeless solid 
fuel and gas as heating agents for domestic use. ... On 
the ground of cleanliness, ease of use and economy of 
labour, gaseous fuel has every advantage as a mere heating 
agent for kitchen use ; it is even economical, if burnt with 
forethought and thrift. But the open fire of solid smoke- 
less fuel is greatly superior to the gas fire ; not only more 
pleasing in appearance and less costly, but far more con- 
ducive to health; even its variability is greatly in its 
favour. Dr. Leonard Hill, Professor Bone and others have 
dealt with this subject so fully that I do not propose to 
say more. ... 

** The production of gaseous fuel should be a function of 
the power station, not of the mere gasworks. It may well 
be that the provision of sixteen great electric power 
stations would serve to meet the needs of at least the more 
important industrial centres and industries, but not the 
general needs of the country. A broader, more generous 
scheme is required, one which will meet all requirements, 
those of the general public as well as those of industry. At 
least the larger towns should each have its fuel and power 
station. If and when this was not at the pit-mouth, it 
would draw its supplies of coal from a convenient source. 
As far as possible all the coal would be carbonised at a low 
temperature. The area assigned to the station would be 
supplied with the smokeless fuel required for domestic 
purposes, the use of raw coal being disallowed. . . . 

““In burning smokeless fuel in the domestic grate, a 
further economy would be effected over coal, as heat is not 
used wastefully, probably at least a fifth of that given out 
in combustion, during the early stage, as it is in burning 
coal, while water and the volatile products are being dis- 
tilled off. If properly used, the smokeless fuel soon 
becomes red hot and presents the glowing appearance of an 
ordinary fire which has burnt clear. 

“The rich gas given off in carbonising coal at a low 
temperature would bear dilution to a considerable extent 
with water gas and yet afford fuel of relatively high 
calorific power for domestic use. If gas were also required 
for manufacturing purposes, probably a separate service 
conveying a weaker gas would be desirable—as in the 
South Staffordshire area supplied by the Mond Gas Com- 
pany. The condensable products obtained in carbonising 
the coal would afford various grades of liquid fuel. 

“ To carry into execution so comprehensive a scheme as 
that I have sketched, it will be necessary to arrange for the 
fusion and consolidation of various interests : in fact, it 
would involve no less than the union of the electrical with 
the gas interests at power centres, which would also be 
centres for the supply of solid smokeless fuel as well as of oil 
fuel, the main by-products of the carbonising process. If 
we will but use our intelligence to make such co-operation 
effective, taking into account the economies that might be 
introduced, and the improvements that are in prospect in 
our methods of using fuels, it may well be possible at least 
to halve our coal bill at no distant date.” 








Ir was stated in the House of Commons the other day 
that the question as to relaxing the rule limiting passengers 
to 100 1b. luggage each had been considered, but it had 
not been deemed practicable to alter it. This rule, we 
would add, is not uniformly acted up to by the companies. 
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TURBINE MACHINERY. 


129,107. = 3rd, 1918.—REVERSIBLE STEAM TURBINES, 
W. H. Wilson, 2, Nithsdale-place, Pollokshields, Glasgow. 
This invention consists in a reversible steam turbine comprising 


a rotor disc, the periphery of which is fitted with asingle row of, 


blades co-operating with a corresponding steam nozzle for 
forward propulsion and the side of which is formed with a single 
row of buckets co-operating with a corresponding steam nozzle 
for reverse propulsion. The steam nozzles may be conveniently 
controlled by interconnected stop valves in such manner thai 
either the ahead or the astern valve may be opened or both 
valves may be closed, but only one can be opened at one time. 
The rotor dise is provided with a single row of peripheral blades 
A for axial flow, and with a single row of buckets B formed on 
one face thereof. The blades A are for forward propulsion and 
the buckets for reverse propulsion. C and D denote the nozzles 
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for discharging team on to the blades A and B respectively, the 
supply of steam to the nozzles being controlled by mechanically 
interconnected stop valves E. The stop valves are opened 
against fluid pressure by oppositely screw-threaded spindles, 
and provision is made for considerable lost motion between the 
spindles and the valves proper. The spindles are engaged by 
nut-forming spur wheels F G, meshing with one manually con- 
trolled spur wheel or master wheel H. It will be seen that rotation 
of the master spur wheel is accompanied by axial movement of 
the spindles in opposite directions. The arrangement is such 
that when the master spur wheel occupies a mid-position both 
valves E are free, by virtue of the lost motion, to close under 
fluid pressure, while rotation of the master spur wheel in one 
direction or the other is accompanied by opening movement of 
one valve or the other.—July 3rd, 1919. 


TRANSMISSION OF POWER. 


129,446. July 11th, 1918.—Epicyciic Gears, A. H. R. Fedden, 
Lodge Causeway, Fishponds, Bristol, L. F. G. Butler, 22, 
Walsingham-road, St. Andrew’s Park, Bristol,and Brazil, 
Straker and Co., Limited, of Lodge Causeway, Fishponds, 
Bristol. 

Ar epicyclic gear, according to this invention, is characterised 
by the planet wheel or its equivalent being turned about a line 
radial to the axis of the centre or sun wheel through such an 
angle that teeth formed on the two wheels to mesh with each 
other have a sliding as well as a circumferential driving action, 
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as in worm or spiral gears, and the outer internally toothed wheel 
being retained in the same plare as the central wheel and having 
its teeth shaped to mesh with those of the planet wheel. Prefer- 
ably the angle through which the planet wheel or its equivalent 
is turned is equal to half the angle made by the teeth on the sun 





wheel relatively to the axis of rotation of the sun wheel, and in 
such case the teeth of the outer internally toothed wheel may be 
made in the form of ordinary internal spur teeth. It will be 
appreciated that gearing made in this manner permits of very 
considerable variation of speed between the sun wheel and the 
outer internally toothed wheel, and by arranging the angle as 
described so that the teeth of the outer wheel can be ordinary 
spur teeth, any particular difficulty which might otherwise occur 
in the manufacture of the wheel is said to be avoided. With a 
gear in which, say, a reduction of 8:1 is required the teeth 
of the external wheel may be, say, 12 normal diametra! pitch, 
the pitch circle Gin. in diameter. The number of teeth is thus 
72, and consequently the number of teeth required on the sun 
wheel will be 9. All that is necessary then is to regulate the 
diameter of the sun wheel relatively to the internally toothed 
whee! so that an intermediate wheel can be provided of such 
diameter as properly to mesh with the sun wheel and the 
internally toothed wheel. To obtain an &:1 reduction by the 
usual epicyclic gears, a considerably greater number of wheel< 
would be required, which adds to the weight of the mechanism 
as well as the expense of manufacture, and the gear tends to 
become bulky. The thrust from the spiral gears may be pro- 
vided for in any convenient manner, though the thrusts on the 
intermediate wheel are balanced so that large thrust bearings 
are not required.—July 11th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


129,218. January 27th, 1919.—MicroMETER ScrIBInG Biocks, 
E. Sidwell, Alton Hall, Allesley, near Coventry. 

The base A of the scribing block is provided with a bearing 
to receive the lower end of the pillar B, which can rotate in 
relation to the base. Upon this pillar is clamped the arm C. 
Above a fixed stop on the base there is an adjustable stop carried 
by the arm and adjustable delicately toward or away from the 
fixed stop by means of an adjusting screw. the variation from a 
standard setting being indicated by a graduated scale. An 
important features is that the adjustable stop has a finely bevelled 
edge, so that it can be used efficiently as a scriber. The device 
ean be used for measurements between the two stops, in which 
case the main readings are taker from the scale D on the one side 
of the pillar B; or it can be used to measure up from a surface 
plate, in which case the arm C is turned, with the pillar B, from 
its normal position above the base and measurements are read 
off from a second scale on the opposite side of the pillar. The 
main adjustment of the arm in relation to the scales is effected 
by slacking off the clamping screws E and then moving it to the 
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required position, locking the arm again by tightening up the 
screws E. Tf desired there may be means for effecting fine ad- 
justments, constituted by the screw F engaging a threaded hole 
in the arm and carried by the block G, which slides on the pillar 
and is clamped by a screw. The index, which is read in con- 
junction with the scales on the pillar, is formed at H on keys 
fixed by screws to the arm and working in key slots in the pillar 
B. An important feature lies in the clamping of the pillar to 
the base. For this purpose the foot of the pillar is formed with 
a bevelled surface between which and the base lies a divided 
ring K, which is bevelled on its underside. When the screws lL: 
are tightened the two parts of the ring K are drawn together 
in such a way that, owing to the bevelled surfaces, the pillar is 
forced downwards. Upon the pillar is firmly fixed a disc M, the 
underside of which is ground true, as also is the adjacent face 
of the base A. Thus when the screws L are tightened up these 
two ground surfaces are brought into firm contect and a sub- 
stantial and true support is given to the pillar.—July 10th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


129,197. November 18th, 1918—ANn ImproveD Screw- 
cutTtine Tap, J. McFarlane, 110, Beechwood-drive, Broom- 
hill, Glasgow, and Duncan Clelland, 367, Kilbowie-road, 
Clydesbank. 

A tap for cutting a right-hand screw thread is formed with 
two or more left-hand spiral flutes or channels whose following 
faces are so formed as to guide or deflect the cuttings forward 
and cause them to roll or curl into a spiral form without coming 
into contact with the thread of the tap or that of the work, 
thus any possibility of seizing on account of the cuttings passing 


© ah 


behind the threads is entirely obviated. This cross-sectional 
formation of the flutes extends from end to end, so that the 
cutting faces or edges of the flutes require no regrinding, but 
remain constant as the tap wears down, and has the advanced 
end tapered or backed off from time to time, The pitch of the 
spiral flutes is regulated to give the desired cutting angle to the 
faces or edges and to push the cuttings forward. In the case 
of a tap for cutting left-hand screw threads the spiral fiutes 
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will be reversed so that the cuttings are always fed forward. 
The drawings indicate the general appearance of the tap.— 
July 10th, 1919. 


SWITCHGEAR. 


128,809. September Ist, 1917.—TELEPHONE SwircHING ApPa- 
RaTus, Automatic Telephone Manufacturing Company, 
Limited, Milton-road, Edge-lane, Liverpool, J. Savin, 60, 
Buckingham-road, Tue Brook, Liverpool, and R. R. Wade, 
21, Wavertree Nook-road, Garden Suburb, Wavertree, 
Liverpool. ‘ 

This invention relates to telephone switching apparatus, and 
particularly to keys of the kind known as ringing and listening 
keys. Upon a key of this kind being reset from its listening 
position by a slight blow delivered by the operator, the roller 
operating the springs, will, unless a special device is provided, 
pass beyond its central position and strike the springs on the 
ringing side of the key with sufficient force to open the line 
circuit or materially increase its resistance. This action causes 
an objectionable click ir the receiver of the calling subscriber. 
It is the object to the invention to provide an improved and 
simple construction of key of the kind having a detent for 
arresting the key lever in its mid position upon restoration from 
the listening position. The key lever A is mounted upon a 
tube B surrounding a pin C carried by the side plates D. The 
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Fig.l. 


key lever carries the usual cam E, shaped as shown in Fig. 2, 
the lower end F of which carries a tube G. Mounted upon this 
tube is a pair of contact spring-operating rollers H. The moving 
spring K of the set of listening springs is so shaped that upon the 
rollers being operated to engage it, the rollers are held in this 
position, and must be reset manually by the operator. The 
spring L of the set of ringing springs is not bent to the-same 
extent as the spring K, and does not allow the rollers to be held 
when thrown to engage therewith. The tube G carries a small 
helical spring M and a ball or pair of balls. The side plates are 
provided with holes or depressions N of smaller diameter than 
that of the balls, these holes or depressions being so positioned 
that they are engaged by the balls under the action of the helical 
spring when in their mid or normal position. The engagement 
of these holes by the spring-pressed ball or balls when the key 
is restored from its listening position by a slight blow of the 
operator effectively prevents the rollers H passing their mid 
position and operating the contact springs upon the other side 
of the key.—July 3rd, 1919. 


MOTOR CARS AND ROAD TRAFFIC. 


129,230. August 31st, 1918.—Braxrinc Heavy Tracrors, 
H. Garner, Limited, Moseley Motor Works, Birmingham, 
and W. L. Bodman, the Old Foundry, 62, West-street, 
Dorking, in the county of Surrey. 

The braking mechanism which is the subject of this invention 
is adapted both for retarding the movement of the tractor and 
also to facilitate steering. Each of the rear wheels is fitted with 
a brake A, preferably of the internal expanding shoe type, 
directly pivoted at B upon the hubs. Each brake is inde- 
pendently operated by a separate pedal C, the two pedals being 
placed side by side and so arranged that they may be simul- 
taneously applied by the foot or separately as required. For 
retarding the movement of the tractor both brakes would be 
simultaneously applied by the one foot to the two pedals. When 
steering the tractor to the right, the pedal on the right-hand side 
would be depressed and the corresponding brake applied, where- 
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upon the free movement of the left wheel will facilitate the easy 
turning of the vehicle, the steering of which is mainly controlled 
by the usual steering wheel or handle. To turn the vehicle to 
the left the brake of the wheel on the left-hand side would be 
applied. The pedals C are provided with mechanism for retain- 
ing the brakes in their applied position, in the form of ratchet 
teeth D, co-operating with a fixed or other pawl E. When either 





pedal is depressed by a movement of the foot its brake operating 
shaft F is rotated, each shaft having a caim such as G for expand- 
ing the shoes A of the brake. For the purpose of braking both 
wheels with the self-retaining brake both pedals may be applied 
or a hand lever H may be provided with a toothed quadrant, 
the lever being loosely mounted on the brake shafts F and 
operating through lugs K and fixed collars on the shafts F. The 
lugs may have set screws for adjustment. When the hand lever 
is provided the retaining ratchets D are omitted.—July 10th, 
1 


SHIPS AND BOATS. 


129,567. January 14th, 1919.—A Marine Sweep, Yoshio 
Matsumura, No. 624, Horikiri, Minami-Katsushika-Gun, 
Tokyo, Japan, 

The object of this invention is to provide a spreader for sweeps 
used in searching for submarine objects, of sucha character as 
to enable one vessel to manage the sweep and to reduce the 
resistance to towing to a minimum. As will be seen from the 
drawing, the spreader is hollow, and is substantially a flattened 
ellipse in cross-section. It has a forwardly curved head portion 
C and a backwardly tapered body portion D, so that it some- 
what resembles the shape of a fish or torpedo. In the outer 
easing of this fish-like member an inner similarly shaped, but 
correspondingly smaller casing is enclosed in such a manner as 
to leave an air between both walls of the inner and outer 
casing, thus dividing the interior of the spreader into air and 
water chambers A and B respectively. Upon one side of the 
spreader, and approximately at the point of the largest diameter 
of the head portion C thereof, is provided an inlet opening E, 
through which water rushes into the water chamber B when 
pl in the working position upon the sea surface. The inner 











wall of the inlet opening E is inclined at an angle toward the 
head C, and is provided along its mouth with a semi-circular 
flared guide lip, likewise inclined toward the head, so that the 
inrushing water entering through the inlet will be caused to 
strike against the inner concave wall F of the inner casing before 
flowing out from the exit G. Secured to and arranged above and 
below and on both sides of the inlet E are rings, to each of which 
is attached the lower end of cords which are gathered together 
to form an eye splice adapted to receive the outer end of the 
warp H to enable the spreader to be drawn along the sea surface 
in the manner shown. When the towing begins the mass of 
water rushing through the relatively larger inlet E first impinges 
against the concave wall F of the water chamber, and is thence 
driven backward in the direction indicated by arrows until 
eventually it rushes. out at considerable speed through the 
relatively smaller exit G. The effect is such that by reason of 
the reaction resulting therefrom both spreaders are forced to 
move along the plane of their longitudinal axis to such an extent 
as to diverge from each other and to stretch between them the 
sweeper rope K, made of flexible steel wire, extending between 
and connecting the foot or weighted ends of the respective 
spreader ropes.—July 17th, 1919. 


MINES AND METALS. ? 


129,066. June Ist, 1918.—Coat-cuTTiInG Macutnes, G. Poppett, 
39, Collwyn-street, Coedely, Llantrisant, Glamorganshire. 
This invention relates to coal-cutting machines of the kind in 
which the face of the coal is operated on by a rotating and 
reciprocating tapered cutter bar having a series of cutters 
arranged helically along the bar, and the invention consists in 
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providing the cutter bar with a cylindrical hollow throughout 
its length and fitting a stationary helical rod inside the bar to 
convey to the rear grit and dust entering the bar through holes 
adjacent to the cutters. The cutter bar A is provided with a 
cylindrical hollow throughout its length, and is fitted with 
cutters B tangentially held and pitched in a spiral course around 
the working length of the bar, whieh is tapered from the machine 
face to its point. The portion of the bar to receive the revolving 
and reciprocating motion is held in what may be termed a full 
width gear box C.- A worm wheel E is mounted on a feather 


key F on the cutter bar, and is journalled in bearings to retain 
it in its place in engagement with the worm G, which is secured 
to a motor-driven shaft H. The rear portion of the cutter bay 
has a grooved sleeve D to provide the necessary reciprocating 
motion, Grit and coal dust holes N are provided in front of the 
fitted cutters B. These holes lead into the hollow of the bar, 
The cutter or bit M inserted into the point of the cutter bar A 
also has holes to admit of the grit and dust passing into the 
hollow between the cutting points or faces. A non-revolvable 
helical bar O is held at the back end of the gear box C to serve 
as a worm conveyor. This bar extends along the hollow of the 
cutter bar and conveys the grit and coal dust out to a chamber P 
at the rear end of the bar, by virtue of the revolution of the latter 
as it revolves in the cut. The grit and dust are removed 
from the chamber P by a suction pipe and pump R.—July 2nd, 
1919. 


MISCELLANEOUS. 


128,769. July 16th, 1918.—Penstocxs, W. C, Fasdale, 28, 
Victoria-street, London, 8.W. 1. 

This invention relates to sluice valves and penstocks in which 
a loose cross-bar, moving with the door in parallel guides on the 
frame of the valve, is used to force the door against the body 
of the valve. A circular door A is pivoted on a pin B, which 
works freely in a hole in a cross-bar C. Cam surfaces D are pro- 
vided on the front of the door A on either side of the pin B and 
on the back of the cross-bar C, in the position shown, so that 
when the door is rotated on the pin B the cam surfaces D on 
the door engage with those on the back of the cross-bar C and 
force the door against the seat of the valve. A handle E j. 
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attached loosely to a pin G in the door A at the top, at or near its 
periphery and slightly on one side of a line drawn vertically 
through the centre of the door A. When the handle E is in the 
position shown the cam surfaces D are disengaged and the door 
A is free to be raised. To shut the valve the door A is forced 
against the seat of the valve by pressing the handle E obliquely 
in the direction indicated by the arrow, thus rotating the door 
and causing the cam surfaces on the door to engage with those 
on the cross-bar and force the door against the seat of the valve. 
To open the valve the handle is drawn upwards, rotating the 
door in the opposite direction, thereby releasing the cam surfaces. 
A modification is described for use in connection with rect- 
angular penstocks.—July 3rd, 1919, 





Forthcoming Engagements. 


MONDAY, AUGUST 25rx. 
NortH STAFFORDSHIRE INSTITUTE OF MINING ENGINEERS.— 
Visit to Earl of Dudley's Baggeridge Colliery, at Sedgley. Char- 
a-banc leaves Stoke Station-square 9.30 a.m. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Unrrep Water Sorreners, Limited, of 20-22, Lincoln’s 
Inn-fields, London, W.C. 2, informs us that it has recently taken 
over the sole representation for Europe of the General Filtration 
Company (Inc.), of Rochester, N.Y. 

Frank WiGcLeswortH ANnp Co., Limited, of Clutch Work=, 
Shipley, Yorkshire, inform us that they have purchased the 
manufacturing rights, &c., of the pulley formerly made by Geo. 
Richards and Co., Limited, of Manchester. 

Mr. ALFRED S. GruNSPAN asks us to state that in April last 
he left Edmond Coignet, Limited, of which he was for many years 
chief engineer, and that he has since then set up in practice as 
consulting engineer at 8, Victoria-street, Westminster. 

- Lrevt.-Cotonet R. GopFrrey-AsTONn (late R.E.), M.1. Mech.E., 
who was recently appointed general manager of the La Guaira 
and Caracas Railway, has, we understand, obtained his release 
from that company, and has accepted the position of assistant 
general manager of the Leopoldina Railway, Brazil. 

THE WESTMINSTER TooL AND Evectric Company informs us 
that owing to the difficulty of ting the d d for its pro- 
ducts with its present facilities, it is erecting new works at 
Putney, at which it is concentrating its head office. In future 
therefore its address for all communications for its head office or 
works will be Westool Works, 116, Putney Bridge-road, Putney, 
London, 8.W. 15. New telephone number “‘ Putney 1179,” and 
telegraphic address, ‘‘ Westolelco-Put, London.” 

WE are informed that in order the more adequately to deal 
with developments of high and low-tension overhead trans- 
mission and distribution work, a consolidation of interests has 
been arranged between the Twiss Engineering and Electric 
Transmission, Limited, and J. B. Saunders and Co., Limited. 
Mr. Sydney G. Leech joins the board of the Twiss Company 
and Mr. G. V. Twiss becomes a director of Messrs. Saunders. 
Each company will maintain its own individuality. 











Enoixgrertna Gourinc Soorety.—The final round of the 
Match Play Tournament of this og § was decided on August 
5th, when Mr. B. J. Hall defeated Mr. F. A. Nixon by 6 up and 4 
to play in a 36 hole match on the Old Ford Manor links. The 
entries were not quite so numerous as they had been in similar 
tournaments held before the war, but Mr. Hall had to play six 
matches in all, and in the fourth round only succeeded in securing 





victory over Mr. W. E. Lane at the 26th hole. 
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PUBLIC NOTICES 


Batt ih OF MUNITIONS ? 


OF THE DISPOSAT. 
AERO 





ROARD 


WYTON ROM! Hf 


ae at 198 . 
ea abo vee aK 


UL isp O8aL aS 4 W hol ; iT 
t the BULLDINGS and LAND on which they 
stand, without the Aerodrome itself. The buildings | 
are of relntapest plaster. brick, corrugated iron and 
wood. ‘here is a water supply, electric light supply | 
and sewage disposal, ‘Tarmac roa 

In addition ER ae use as an 
“i ry t 

buildings a suitable for 

- FACTORY 


Hert 5 i. 
ANATORIUM, 
TRAINING INSTITUTION, 
and many other similar purposes. 

The site is Occupied by the Government under the 
Defence of the Realm Regulations, and can (if neces- 
sary) be purchased under and subject to the provisions 
of the Defence of the Realm (Acquisition of Lands) 

1916 
a further particulars, apply to the DISPOSAL 
BOARD, Room 135, Charing Cross Buildings, Villiers- 
street, London, W.C. 

NOLE.—For ** 8U PLU 8."’ the detailed list of 
Surplus Government Prasata for Sale, apply at the 
pearest bookstali or to the Director of Publicity, 
Lid of Munitions, Whitehail-place, London, 

_1, price 3d. 4861 





MINISTRY; OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


}ror Sale by Public Tender, 


CONTRACTORS’ ENGINEERING PLANT. 


STEAM NAVVY, standard rail gauge, crab bucket 
21-8 yd. cu. capacity by Dumbar and Kushton. Kef., 


MK. 7282. Lying at H.M.O. Gravel Pit, ‘vaplow. 
ONE 5-Ton STEAM TRAVEL! ING CRANE, 
standard gauge, 25ft. jib. Ref. M.wK. 7265. Lying 

at Aiea a Aldeburgh. 
ONE DITTO, 75ft. jib, by san Bros. Lying 
at dhe Aerodrome, tS) 
VINGET BLOCK- MAKING “MACHINES, with 


large quantities of cones, pellets and spares. 

WINGET MIXER, complete with Paraffin Engine, 
mounted on wheels suitable for a 2it. gauge. 8’ 
KOCK DRILL, complete with boiler and 
Green’s patent HAND MOTOR KOLLER. 
BARGE, complete with frame _ boiler, winch, 
monkey, &c. PLANER and THICKNESSING 
MACHINE, 12 by 7, with patent roller feed chain 
gear for three speeds, adjustable table and counter- 
shafting. Above lying at Calshot Seaplane Station 
Air Ministry, Calshot. 

THREE ‘DISINTEGRATOR MACHINES, by 
Christy and Norris, fitted with all the latest im- 
provements including special set of iron steel-faced 
beaters, complete with strong wood guiding stand and 
sides with dust-tight door. .Lying at Chatham, 
Portsmouth and Devonport. 

POKTABLE CRANE, mounted on four strong 
block wheels, jib 9ft. high, to lift 14 tons, complete 
with hand winch. Ref,, M.K. 6884. Lying at Farn 


borough. 
uausskERHEAD ELECTRIC CRANES, base 6ft. 
by 1-2 high, mounted on four flanged wheels, inside 


flange measurement 3ft. 32in., approx. height of jib 
10ft., swing of jib 13ft., load 6 cwt., compiete with 
controller and two motors, chain, jib, rope balance 
block end. winding drum, suitable for 440-volt D.C 

i . 6955 to 6984. Above lying Bn Stores, 
No. 40, West Float, Birkenhead. 

Tenders for any of the above must be submitted by 
10 a.m., September 5th. 

BE reg Fagen together with Tender forms and 

to view, can be obtained on application to the 


CONTROLLER. -1.€.. yatins Cross Embank- 
ment Buildings, London, W.C. 
NOTE.—For =‘ SURPLUS,” the detailed ‘list of 


Surplus Government Property for sale, apply at the 
nearest bookstall or to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
8.W. 1, price 3d. 4915 





MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD. 


For Sale by Public Tender, 
“PM T-DLESEL MARINE ENGINES, 


ac’ ssories, tools and spare parts, but 

Mors or shaft 

) SHTS, 13 ‘1.9% Hot Bulb, 2-cylinder 
= dirs ret makers Ruston and 


by. 

FOUR Skis, 86 B.H.P.. as above. 
90 B.HLP., 2-cylinder Kromhout 
re verse > makers, Messrs. 


76 I 2-cylinder engines, with 
everse " ‘, Messrs. Petters. 

5 . sylinder *‘ Nat.’’ engine ; 
hugine Co. 

Tenders ch aus. 10 a.m., 10th September, 1919. For 
Tender forms and permits to view, apply to the 
CONTROLLER, D.B.1. (KE), a Cross Embank 
ment Buildings, London, W.C 

_—For |‘ SURPLUS,” “ihe detailed list of 
Surplus Government Property for Sale, apply at the 
hearest bookstall or to a local newsagent (to whom a 
standing order should be given). Compiled by the 
Director of Publicity, Ministry of Munitions, W — 
h ul-place, London, 8.W. 1. Price 3d. 


i MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


fer Sale by Public Tender, 


A number of 


SEMI-ROTARY PUMPS, 


complete with hose, strainers, wrenches, 
Tenders close 10 a.m., 30th August. For Tender 
form and permit to view, apply to the CONTROLLER, 


iWO 8h to 


Or bi nix 





D.B.1.e., 5 Cross Embankment Buildings, 
London, W.C 
OTE, hat ““ SURPLUS,” the detailed list of 


Government Property for Sale, apply at the nearest 
bookstall or to a local newsagent (to whom a standing 
order should be given), Compiled by the Director of 
Price aa Ministry of Munitions, London, 8.W. 1. 
ice 82 





[he Liquidator of the Ministry 


of Information has for DISPOSAL a No. ‘‘0’’ 
PHOTOSTAT. complete with Mercury Vapour one 
Zei Print Washer and other accessories. 
in good condition. Size of print, 





str Abate, Mr. AUSTIN, 8rd Fleor, 7-8, vores: 


PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





0. BBR =. 


ALE OF Wy ong ye PLANT AT THE POST 
‘Oe £ SAVINGS BANK, LONDON, AND AT 
He MEAD pose OFFICE, MANCHESTER. 

NU ANGEME WITH YHE DISPOSAL 


BOARD 
‘Tenders are Invited for the 


VHA and REMOVAL of a SECOND- 
ARY re ELL BATTERY from the Generating Station 
of the Post Office Savings Bank, West Kensington, 
14, and for the PURCHASE and REMOVAL of a 
sic ONDARY BATTERY and MISCELLANEOUS 
SWITCHGEAR, from the Sub-station at the Head 
Post Office, Manchester. Specifications containing full 
particulars and forms of ‘Tender may be obtained on 
application to the CONTROLLER, Post Office Stores 
Department, Studd- ee Islington, N. 1. 
‘venders will be received up to 10 a.m. 
the 29th August, 1919. 
General Post Office, 
August, 1919. 166 _ 


India Office 
Whitehall, 22nd August, 1919. 


[ihe Secretary of State 
for India in Council 
receive 


Bap is prepared 
to 
may be willing to SUPPLY— 


TENDERS from ay persons 
ap 
- MILD STKEL PL ATES. 


(2) MILD STEEL SHEETS. 
(3) MILD STEEL PLAT#S and SHEETS, GAL- 
VANISED. 

The conditions of contract may be obtained on 
application to the Director-General of Stores, India 
Ottice, Whitehall, 58.W.1, and ‘Tenders are to be 
delivered at that office by Iwo o'clock p.m., on 
Tuesday, the 9th September, 1919, after which time 
no Tender will be receiv: 

G. H. COLLIER, 
112 Director-G General ¢ of Stores. — 


4 India Office, 
Whitehall, 13th August, 1919. 


he Secretary of State 
, for India in Council is prepared 


on Friday, 





receive LENDERS trom such persons 
as may be willing to SUPPLY AXLE- 

BOXES. 
Tue conditions of contract may be obtained on 





application to the DIRECTOR-GENERAL OF 
STOKES, India Office, Whitehall, 5.W., and Tenders 
are to be delivered at that office by Two o’clock p.m 
on ‘luesday, the 16th September, 1919, after which 
time no ‘lender will be received. 
G. H. COLLIER, 
22 Director-General of Stores. 
A ssistant Engineer Re- 
QUIRED by tne Government of 
Cyprus, tor the Public Works Depart- 
ment, for 3 years’ service in the first 
instance, with possible extension. Salary £300 per 
annum, and a temporary war bonus of £3 per month 
for single men or £6 per month for married men. 
free passag 
C sudidates, preferably single, and A.M.I.C.E., who 
must have had good practical experience in Public 
Works, Buildings and Road-making, should apply at 
once by lettgr. giving brief details of age and experi 
ence, to the CROWN AGENTS FOR THE COLONIES, 
4, Millbank London, 5. W. 1, quoting M/9087 56 
Assistant Engineers Re- 
QUIRED for tne Public Works 
AS in by the Government of 
Nyasaland, for one tour of 20-30 months’ 
service, with possible permanency. Salary £250-£10 
£350 per annum and a war bonus of £70 a year for 
and £30 a year single men. Free 


married men 
quarters and first-class passages. iberal leave in 
eae on full salary.—Candidates, age 22 to 35, 


1.1.C.E. preferred, who have served articles with a 
ditt Engineer or had technical training at a recog- 
nised Engineering College, and have had experience 
in Road Construction, should apply, at once (by 
letter), giving brief details of age and experience to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting een ee 





Assistant Engineer Re- 


ein QUIRED for the Nigerian Govern- 
ment Railway Capital Works, for two 
tours of 12 months’ service, with possible 
extension. Salary £300-£10-£350, and a war bonus of 
£120 a year, which will be continued until six months 
after the restoration of Peace, and will then be re- 
considered. Free quarters and first-class passages. 
Liberal leave in England on full salary.—Candidates, 
aged 23-35, who have had experience as Assistant 
Engineers on Railway Maintenance and Construction. 
should apply at once (by letter), giving brief details 
of age and experience, to the CROWN AGENTS EH 
THE COLONIES, 4. Millbank, London, 8.W. 
quoting M/Nig, 8854. isi 


By y Arrangement with the 
Disposal Board, the Admiralty 
has FOR pOISPOSAL a@ number of 
DIESEL ENGINES (Krupp,  Korting, 
M.A.N., &c.), ex German Submarines, which should ad 
valuable to commercial power users, &c.  ‘Thes 
engines are lying at Swansea, Blyth, ‘nerwenthaugh 
— London, and may be inspected on presentation of 
ender form, obtainable on application to the 
DIRECTOR OF CONTRACTS (Branch 24), wanes. we 
London, 8. Ww. 








(‘arpenters, Engineers, 
TURNERS, FITTERS, RIGGERS, 
we REQUIRED IMMEDIATELY for 


New pay and conditions are unequalled anywhere. 
Splendid chances of pid promotion.—Apply to 
INSPECTOR OF RECRUITING, 4, Henrietta-street, 
Covent Garden, W.C. 2, or to any Royal an 


Station. 793 
EB TIVE BREAKDOWN CRANE, English gauge 
and buffer height. State maker’s name 
at date when built.—Reply to Engineering Contracts 
Department, Office of the CROWN awk. FOR 
THE COLONIES, 4, Millbank, London, 8.W. 


(Crystal PalaceSchool of Practical 


ENGINEERING. 


‘incipal : 
J. W. WILSON, M.1.C.E., M.I. Mech. E., &c. 
The NEW heres will COMMENCE on SEP- 
TEMBER 10th 
NEW STUDENTS ENTER at the School on the 
morning of SEPTEMBER 9th.—Prospectus, &c., of 
the PRINCIPA]. 70 





TJanted, First-class 
SECOND-HAND 35-Ton LOCOMO- 








OPENING ON SEPTEMBER 191, 1919. 
t. Piran’s, Maidenhead. 


A NEW _ PREPARATORY SCHOOL FOR THE 
PUBLIC SCHOOLS AND ROYAL NAVY. 


HEADMAST: 
Vv. SEYMOUR BRYANT. MA. 
(Lond.), a S., — r La eoerees. 
Yor twelve 


Degree Nat Scien: 
iadaees "mister oF at ‘Wellington College, Berks. 


AIMS OF “THE SCHOOL. 

Every endeavour is made to produce that activity 
of mind and breadth of knowledge which are essential 
in dealing with modern problems, particularly such as 
are of daily occurrence in industrial and_ scientific 
careers. In order to vitalise the study of all subjects 
scientific methods are applied, and the laboratories. 
workshop, garden, librury. and museum are ali 
utilised to this end. Specialisation in Science, as 
such, however, or undue attention to any particular 
branch is avoided, and the ae system built up on 
a broader basis than is customa 

The sensitive machinery of the. ‘partially developed 
braip is not clogged with a surfeit of meaningless 
facts and statistics, but knowledge is acquired through 
the stimulation of the imagination and the develop- 
ment of all the senses. 

The recommendations set out in the recent Govern- 
ment reports on the position of Modern Languazes 
and Natural Scitnce are taken as the basis of instruc- 
tion in those subjects. 

EQUIPMENT. 

The premises were specially built for School pur- 
poses, and the accommodation is ample for all require- 
ments. 


A detailed ar were will be forwarded on + 
tion _to the 1 Headmaster 





* (Camb.), Mt. B.Sc. 
Honours 


years 


(Jounty Borough of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD, STRATFORD, E. 15. 
APPLICATIONS are INVITED for the following 


POSTS : 
CHIEF LECTURER in ELECTRICAL ENGI- 
NEERING. Salary £250 per annum, rising 
by ae ay of £10 to a maximum 


of £400 
ASSISTANT becturnt in ENGINEERING. 
Salary £200 per annum, rising by annual 
increments of £10 to a maximum of £300 


per annum, 
DEMONSTRATOR in ENGINEERING. Salary 
£150 per annum, rising by annual incre- 
ments of £10 to a maximum of £180 per 


annum, 
Application forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap envelope. 
Applications, with copies of recent testimonials, 
should be sent to the Principal, Municipal Technical 
Institute, Stratford, K.15, not later than 24th 


August, 1919. 
GEORGE E. HILLEARY, 


Town Clerk. 
eer. ay og 
. The Grove, E. ' 
16th faa 1919. 4482 








[orset Education Committee 


WEYMOUTH ENGINEERING AND 
JUNIOR TECHNICAL SCHOOL. 


ASSISTANT oa REQUIRED, to commence 
teach MATHEMATICS and 





Borough of Kingston-upon- 
THAMES. 
TECHNICAL INSTITUTE. 


WANTED, an INSTRUCTOR for the Evening 
Classes in ELECTRICAL ENGINEERING, commenc 
ing the last week in September next, on one, and 
possibly two, evenings a week of 2+ hours each. 
Salary 7s. 6d. per hour. Applications, on forms to be 
obtained from the Technical Institute, stating age, 
qualifications and teaching experience (if any), 
together with testimonials, to be forwarded to the 
undersigned not ae August 30th. 





BERTS, B.A., 
51 A Principal. 
Bradford E Education Committee. 
CHNICAL MECH. 


DEPARTMENT OF MECHANICAL AND 
CIVIL ENGINEERING 
APPLICATIONS _are INVITED for the following 
APPOINTMENTS : 

LECTURER IN - MECHANICAL ENGINEERING. 
Salary £300, rising to £400 by £15 annually. 
Engineering Degree or equivalent qualifica- 
tion and drawing-office or works experience 


essential. 
ee LECTURER AND <p gg Srey 
IN MECHANICAL ENGINEERING. Salary 
£150, rising to £350 in coxtelledies with scale. 
Technical training, with degree or diploma, 
and drawing-office or works experience 


essential. 

AS SISTANT LECTURER IN ENGINEERING 
DRAWING AND DESIGN. Commencing 
salary according to qualifications, but not 
less than £150, rising to £350 according to 
scale. ‘Technical training, with degree or 
diploma, and drawing-office or works 
experience essential. 

A war bonus of £78 per annum is at present pay- 

able to holders of the above appointments. 

Full particulars and form of application may be 

— from the PRINCIPAL of the College. 
lst August, 1919. BY rey 





(Jounty Borough of Barrow-in- 
FURNESS. 
TECHNICAL SCHOOL. 


Principal, D. HARDM. M.Se 
CHIEF ASSISTANT, RNGINEERING “DEPART 


ENT. 

APPLICATIONS are INVITED for the above POST. 
Candidates should be competent to undertake the 
Charge of the Engineering Department of the School, 
under the direction of the Principal, and should have 
had previous teaching and workshop experience. 

Initial salary, £300 to £400 per annum, with incre- 
ments according to scale. 

Full particulars as to duties, &c., together with 
scale of salaries, may be obtained from the Director 
of Education, Town Hall, Barrow-in-Furness, to whom 
all applications must be sent not later than Noon on 
Saturday, 30th ae 


. 


a 
Town Clerk and Clerk to the 
Education cercmrane 


Town Hall, 11th August, 1919. 


Harts County Council.—Educa- 
TION COMMITTEE. 

ITCHEN COUNTY SCHOOL AND P.T- 
CENTRE (Boys and Girls). 


WANTED AT ONCE, MASTER for WwooDW ORK 
and DRAWING. Games and mixed experience desir- 
able. Salary from £140, with allowance for experience 
up es neg — form on receipt of addressed 
foo! env be returned .at_ once to 
DIRECTOR oF EDUCATION, "The Castle. be teacaae ik 








College of Science and 
TECHNOLOGY 

CITY AND GUILDS (ENGINEERING) 

COLLEGE. 


DEPARTMENT OF ELECTRICAL ENGI- 
NEERING. 


The Delegacy of the City and Guilds eageees) 
College invite APPLICATIONS for the OFFIC of 
THREE DEMONSTRATORS in ELECTRICAL ENGr. 
NEERING (one with good knowledge of Photometry). 
Salaries £150 to £200, with special bonuses for the 
present of £120 to £13. 

Applications, giving full particulars regarding age, 
education, training and experience, together Bap: 
testimonials or references, ey be addressed in the 
first instance to Prof. T. MATHER, City and Guilds 
(Engineering) College, itxhibition.road, S.W. 7, not 
later than 6th September. Ex-Service men — 


[™perial 





duty ext, to 
EXPERIMENTAL SCIENCE, 

Salary for Graduates, £160, rising by increments of 
£10 to £230, and then by increments of £15 to £35v. 

Allowance for previous experience up to a maximum 
of 5 years. 

Forms of cogeaee may be obtained from 
CLEMENT G. BONE, County Offices, Dorchester, 
and should be returned ‘completed to him immediately. 

1 





Ministry of Education, Egypt. 


DEPARTMENT OF OF TECHNICAL, 
INDUSTRIAL AND COMMERCIAL 
EDUCATION. 
IMMEDIATE CR NL ag are INVITED for 

the Rt | APPOINTMENT :— 
LECTURER in CIVIL ENGINEERING at yd 
"Schoo! of Engineering, Giza, Cairo. Grad 
f salary, £(EK)600 to £(E)800 

Before making formal application, intending candi- 
dates should apply at once in writi to the 
DIRECTOR, Egyptian Educational Mission. 28, 
Victoria-street, Westminster, for a copy of the Note 
referring to the post for which they wish to apply 
This Note gives further particulars of duties and 
qualifications required and instructions for making 

applications. 115 





Neweastle-upon-Tyne Education 
COMMITTEE. 
RUTHERFORD TECHNICAL COLLEGE. 


A.M.LM.E. 
the under- 


Principal : 
Mr. C. L. ECLAIR-HEATH, Wh.Sc., 
Leia are INVITED for 
mentioned POS 
(a) HEAD ort the DEPARTMENT of MECHANICAL 
and MARINE. Bore age Salary £500. 
(b) LECTURER in MECHANICAL ENGINEER 


ING. Salary £300 
(c) LECTURER A ENGINEERING DRAWING 
and GEOMETRY. - Salary 

(d) er in PRACTICAL ‘MATHEMATICS 

MECHANICS. Salary £229. 
(e) HEAD of the ag yor and PHYSICS 
DEPARTMENT. Salary 

Candidates should have the’ Somiring qualifications : 

In the case of (a) and (b), good training in a 
University or Technical College, with University 
Degree or its equivalent, good workshop and drawing 
office experience in the Manufacture and Design of 
Modern Engineering Appliances (including Marine 
Engineering), -good experience in the Testing of 
Machinery and Materials i in modern Laboratory Work, 
and some Teaching Experience is desirable. 

In the case of (c), Drawing-office gee and 
‘good training in a > oe or Technical Colleg 

In the case of » good training in a University or 
Technical College ow good experience in the Teaching 
of , Mathematica and Mechanics to engineering and 

the on of (e), University or Technical College 
pe a with University Degree or its equivalent, 
practical experience in the work of a Physica 
Laboratory, and Teaching Experience. 

Application forms and conditions of appointment 
may be obtained by sending stamped addressed fools- 
cap envelope to , the undersigned. Last date for 
receipt of ber 8th, 1919. 

THOS. WALLING, 
Acting-Director of Education. 
Northumberland-road, 
Newcastle-upon-Tyn: 
18th August, 919. 106 
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PUBLIC NOTICES 





Technical Oollege, Finsbury. 
APPLICATIONS = INVITED for’ the 
POST of DEMONSTRATOR in the Electrical Engineer- 
ing Laboratories of the City and Guilds Technical 
College, Leonard-street,. Finsbury, E.C. 2 . 
' ‘estimonials and records of work al teaching 
experience should be sent to Professor ECCLES at the 
above address before the Sist August, 1919. 4888 
U niversity of Bristol. 
ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING. 

£250-£10-£300.—For particulars, send stamped. ad- 
dressed, foolscap envelope to the REGISTRAR, 
Merchant Venturers’ Technical College, Bristol. 4856 


Tniversity 
The following APPOINTMENTS will 


PROFESSOR of PHYSICS. Salary £600. 
PROFESSOR of CHEMISTRY. Salary £600. 
LECTURER in ey le (Civil and Mecha- 
nical). Salary 
LECTURER in ELECTRIC AL ENGINEERING. 
Sslary £500 
Term of agreement, five years. 
Agreements renewable at increased salaries. 
Write (in durlicate), 
whether married, to ‘* A. A...” ¢, ry ote 
and Co., Ltd., 5, Nicholas Ey E.c. 


a 


Ww. 
4929 


[Diversity of London. 


UNIVERSITY “COLLEGE. 

LECTURER in ENGINEERING REQUIRED, 
Practical and scientific attainments, preferably with 
& special knowledge of Heat Engines. Salary £400. 

~ Also a DEMONSTRATOR in ENGINEERING 
assist in the Drawing-office and Engineering Labo 
ratory. Salary £250. —Applications to be addressed 
to Professor COKER, BR. 8 University = 
London (Gower-street, 64 


The “University of Sheftield. 


FACULTY OF “ENGINEERING. 
LECTURER in 
REQU TIRED. Salary 
evening work. 


wc 


£350 per annum, including 


and in Teaching. 

Applications, stating particulars of training, works 
and teaching experience, accompanied by three testi- 
monials, and giving the names of three referees, 
should be received not later than September 9th. 


addressed to the Dean of the Faculty of Engineering. | 


The University, Sheffield. 


W. M. GIBBONS, 


174 Registrar. 


Wigan ar and District Mining and 


CHNICAL COLLEGE. 
APPLICATIONS INVITED for the 
ACANCIES :— 


LECTURER IN ENGINEERING. 

Commencing salary up to £300 per annum, 
to’ qualifications and experience. 

Salary scale will apply ; this is at. present under 
revision. Particulars may be obtained from the 
PRINCIPAL, to whom Spetiontiogs should be sent 
not later than August 28th 133 


Reauired for the Service 
the Egyptian State Railways :-— 
ELECTRICAL FOREMAN, at £E25 per month. 
LOCOMOTIVE INSPECTOR, at £E21 per month. 
Plus travelling allowance for each night on 
duty away from headquarters 
RUNNING SHED FOREMAN, at "EE25 per month. 
ERECTING SHOP FOREMAN, at £E25 per month. 
MACHINE SHOP FOREMAN, at £E25 per month. 
eee a for FOUNDRY, at £E25 
FOREMAN. “BLACKSMITH. at £E25 per month. 
CHARGEMEN ERECTORS for Locomotive Repairs. 
Those with piecework will receive Piastres 
ties Ba . a — without piecework, 
CHARGES AN BOILERMAKER, 
for workshops. 
CHARGEM AN BOILERMAKER for districts, 
at Piastres 85 per day, with the addition of 
e small amount ae travelling allowance for 
ights on duty away from headquarters. 
CHARG EMAN BLACKSMITH. ~ Piastres 90 per 


CHARG EM AN CARPENTER for 
Wagon Work, at Piastres 85 per day. 
CHARGEMAN FITTER for Wagon Repairs, 
Piastres 85 per day. 
NOTE.—<£E1 equals £1 0s. 6d. sterling: 1 Piastre 
equals approx, 24d. In addition to the above rates 





are following 


y 
aecording 





of 


at Piastres 90 


at 


of pay, there is at present a bonus of about £E7.500 | 


per month. 
In the case of men on daily pay. overtime is paid at 
the rate of time and a quarter. 


Form of application and full particulars may be | 


EYGPTIAN GOVERNMENT OFFICE, 
Chambers, Broadway, 


“ E.S.R. 


obtained from 
Queen Anne’s 
8.W.1 


8.W. 1. 
Envelopes to be marked Appointments.’’ 
34 


sage eo ‘the Rinevice of | 
the Egyptian State Railways, a WORKS 
MANAGER, for Loco. side. Salary £E700-900 p.a 
according to qualifications. Applicant must have 
had a public school education, and have had previous 
experience of Locomotive Works Management. Age 
not to exceed 35 years. 

NOTE.—£E1 eauaks £1 Os. 6d. sterling. 

Form of application and particulars of service may 
be_ obtained from the EGYPTIAN GOVERNMENT 
OFFICE, Queen Anne’s Chambers, Broadway, West- 
minster, S.W. 

Envelopes to be marked ‘‘ E.S.R. 


M*he Municipality of Singapore, 


SETTLEMENTS. 

come Bo 8s PET ARIMENT 

ISTANT ENGINEE 

The Municipal Commissioners of a™ of 
Singapore REQUIRE an ASSISTANT ENGINEER, 
between 25 and 32 years of age, of sound constitution, 
and unmarri He must have had a good technical 
education, with a regular training as a Civil Engineer, 
and must have a practical knowledge of Surveying, 
Levelling and Estimating, and experience in ordinary 
Municipal Work, Bg end Sewerage and Sewage 
Disposal, both in the Design and in the Construction 
of New Works me in ordinary Maintenance. Prefer- 
ence will be given, other things being equal, to appli- 
cants who have passed the examination of the 
Institution of Civil Engineers (Associate Member) or 
that of the Institution of Municipal and County 
Engineers. The engagement will be for three years, 
and the applicant is to state the earliest date upon 
which he could free to leave for Singapore. The 
selected candidate must pass a medical examination 
as to his fitness for service in a tropical climate. A 
second-class passage will be provided by mail steamer 
or a first-class passage by other steamer, with half- 
pay during the voyage out e salary will be 
3600 dollars for the first, 3870 dollars for the second, 
and 4140 dollars for the third year, with a duty 
allowance of 720 dollars per annum, all paid 
monthly, the value of the dollar being two shillings 
and fourpence sterling. Such local transport allow- 
ance as may from time to time be sanctioned by the 
Commissioners will be paid. Applications, marked 
on cover ** Assistant Engineer,”’ stating age and place 
of birth, and giving details of education, training and 
experience generally, and in Sewerage and Sewage 
Disposal, referring to the above requirements seriatim, 
and stating when free, accompanied by — age 
of testimonials, and also —- refer: 
lodged_with Messrs. C. C. LINDSAY ond PEIRCE, 
M.M. Inst. C.E., 180, Hope- street, Glasgow, ‘Agents 
to the Municipal Commissioners (from vhom further 
information may be obtained), not later than 
Wednesday, 27th "august, 1919, : 4£83 


STRAITS 


of “Hongkong. — 
ortly 


opting age, experience and | 
% Vickers | 


of | j 


to | 


MECHANICAL ENGINEERING | 


Candidates should be Graduates of a | 
British University, and have had experience in Works | 


Carriage and | 


Westminster, 
i 


magnate f te 


‘PUBLIC NOTICES 


Reauited for the- Service of 


the Eg: a State palwere : — 
SIGNALME 


EIGHT SHUNTERS, 

Pay £E20 per month, plus £7 10s. war bonus 

Form of application and full partioalacs may be 
obtained from EGYPTIAN GOVERNMENT 
OFFICE, Queen Anne’s Chambers, Broadway, West- 
minster, S.W. 1. 

Envelopes ‘should be marked on the ge 
** Signalmen "’ or “‘ Shunters,”’ as the case 











peo. Baroda, and: Central 


= agg he RAILWAY Comeeny. 
receive up to Noon 
on friday, 5th - Y apeebe TENDERS for the 
SUPPLY o 


ql) TRANSVERSE STEEL SLEEPERS and KEYS. 

(2) DOG SPIKES 

Tenders must. be.made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 20s. each (which will not be returned). 

The Directors de not bind themselves to accept the 
lowest or any Tender. 

8. G. YOUNG, 





The D 


8. 

Secretary. 

Offices, 110, Pog ym ey a E.C, 2 
1919 


h August, 163 


London. County Council. — 
CATIONS are INVITED for the under- 
noniiaae POSIT ONS in the Mechanical Engineering 
| Departments of the yeapective Institutions :— 
CKN INSTITU ONE WORKSHOP 
ENT, THREE WORKSH 

; ONE WORKSHOP ASSISTANT 
ONE TEMPORARY STOREKEEPER 


e) 
INGTON TECHNICAL INSTITUTE.—ONE 
| WORKSHOP SUPERINTENDENT ; THREE WORK- 

SHOP INSTRUCTORS ; TWO WORKSHOP ASSIS- 

TANTS (youths); ONE TEMPORARY STORE- 

KEEPER (male or female) 
| _ SCHOOL OF EN GINEERING AND } PASIOATION. 

POPLAR.—TWO W parte INSTRUCTOR 

Salaries and wages 

Worksop Sureameraunanr. —£325, rising by 
to £440 a year (inclusive), 

Worksnor Insrrucror.—£275, rising by £10 to 
£340 a year (inclusive). Candidates must have had 
at least five years’ industrial experience after twenty- 
one years of age 

Wor«ksHOP "ASSISTANT (Youth).—18s., rising by Is. 
to 30s. a week (a minimum wage of 25s. on reaching 
} 21 years of age), together with a temporary bonus of 
17s. to 23s. a wi and for the | nape year a 20 per 
cent. addition to the weekly wa 

TEMPORARY STOREREEPER — Male 
week, female 40s., Is. to 45s, 
(inclusive). 

It is essential that applicants for the teaching 
positions should ve had recent workshop experi- 
ence ern engineering practice, and be com- 
petent to give instruction in the use of machine tools, 

Preference will be given to persons who have served 
or attempted to serve with the Forces of the Crown. 
Application forms may .be obtained from the Educa- 
tion Officer (T.1.), Education ffices, -Victoria 
Embankment, = Cc, — addressed foolscap 
envelope necessary). must be returned by 
11 a.m. on 19th 4 1919. Canvassing dis- 


qualifies. 
JAMES BIRD, 
4731 Clerk of the London County Council. 


Manchester Cor oration Ww ater- 


WOR 
HYDRAULIC POWER SUPPLY. 

FOR DISPOSAL, TWO 200 _ 4#H.P. 
EXPANSION SURFACE - "CONDENSING p genmny 
PUMPING ENGINES, pressure 1120 Ib sq. 
inch. Also TWO LANCASHIRE BOILERS. Soft. 
by 7ft. 6in. (130 1b. working pressure), fitted with 
mechanical stokers and superheaters. 

Engines and boilers in first-class condition and can 
be seen by appointment on application to the Ww ATER 


ENGINEER, Town Hall, Manchester. 
[he Great Indian Peninsula 
RAILWAY COMPANY. 

The Directors are prepared to receive TENDERS for 
the SUPPLY of the following STORES, namely :— 


Specification =. 
. STATION BELLS, 





£10 


65s. a 


rising by a week 





TRIPLE- 





BIB COCKS, &c. 
. DRESSED WAGON COVERS 
. PLATE GLASS, &c 
. GALVANISED 
RT. ANS: 


MORTAR P. 
LEATHER HIDES, &c. 
WHITE LEAD 

Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification, 
which payment. will not be returned. 

Tenders must be delivered in separate envelopes, 
sealed and to the undersigned, marked 
“* Tender for Station Bells, Bib &c.,’’ or as 
the case may be, not later seen Rome o’clock a.m. on 
Tuesday, the 9th September, 

The Directors do not bind oe to accept the 
lowest or any Tender. . 

R. H. WALPOLE, 


Secretary. 





5. 


Company’s Offices 


SITUATIONS OPEN 


ANTED, ASSISTANT WORKS MANAGER. for 

«works employin wo about 800 hands, engaged on 
Light Engineering vw intimate knowledge of 
Timber Work essentia! 1.—Address, giving full par- 
ticulars and stating salary required, 183, The wees 
neer Office. 183 


ANTED, an Up: to-date Machine Shop MAN to 
Take Charge a Bn yy on Mass Produc- 
tion; he must be live man, energetic, an 
organiser with tactful hustling methods ; motor car 
experience an advantage. Give age, places of em- 
ployment during the war and for two years prior 
to same, salary received and expected, present employ, 
in confidence.—Address, 4956, The Engineer Office. 
4956 A 


ANTED FOR INDIA.—ASSISTANT MANAGER 
and CHIEF DRAUGHTSMAN in Carriage and 
Wagon Department of large Contracting Firm 
To a good man who has held position of Chief 
Draughtsman and had Workshop Experi 
ence, the position offers excellent prospects, 
Commencing ~~ Rng Rupees per month, 


Age from 26 to 30 

ASSISTANT: DRAUGHTSMAN in Carriage 
and Wagon Works; should have had experi- 
ence in Railway or Contract Shop, Drawing- 
office, and if possible Workshop Experience, 
Commencing —. = Rupees per month, 

_| Age from 23 to 
| STEEL UNDERF RAME FOREMAN ; should 
| have had thorough training in Stee! Underframe 
Shop of large Contract Works, with Template 
Bench Training if possible. Commencing 
aro 450 Rupees per month. Age from 25 to 
CARRIAGE and SAW MILL FOREMAN, to 
take charge of Timber Machine and Carriage 
Building Shops; must have had first-class 
experience of Coachbuilding, and able to super- 
vise Timber going through machines. Com- 
mencing salary Bg Rupees per month. Age 

from 25 to 28 y 
Applicants to send full ‘particulars of training and 
experience, with copies of testimonials.—Address, 


4896, The Engineer Office. 96 A 
W ANTED, CONTRACTOR'S ENGINEER for Pier 
constructed of screw piles and steel super- 
structure in South of Spain: must be able to set out 
and arrange plant for rapid construction. State 
experience and salary ; free hou e or living quarters 
provided.—Address, 15, The Engineer Office. IS A 


y JANTED, by an Important London Firm Engaged 
in the manufacture of Cameras and Scientific 
Instruments on a_ repetition basis, a MAN to fill 
POSITION of SUPERINTENDENT, in Charge of 
Assembling Departments ; applications invited from 
men with large experience in handling mixed labour, 
preferably on work of a similar character, such as 
Telephones, Typewriters, &c. Applicants to give 
concise details as to experience and positions filled.— 
Apply, HOU = UTCHER MFG. CO., Ltd., 
Walthamstow, E17. 186 A 


TANTED, by a Large London Firm Manufacturing 
Precision Apparatus on a repetition basis, 
YOUNG MAN of character, with thorough technicai 
engineering training and some practical experience, as 
ASSISTANT to the GENERAL M me “ _— 
Address, 185, The Engineer Office, 


A™ AICATIONS are INV ITED oo the POST of 

HIEF TESTER by firm producing 2-cycle Crude 
Oil Engines in large quantities, varying in size up to 
750 B.H.P.; theoretical and practical knowledge of 
Testing essential. Goo salary and prospects to 
suitable man. Applicants must state experience and 
salary required. 

ddress, ‘‘ COMBUSTION,” Wm. 
Co., Advertising Agents, Glasgow. 


Ameren WORKS MANAGER REQUIRED for 
one of the leading Engineering Firms in Leeds, 
employing over 400 hands; must be experienced in 
up-to-date methods of Increasing and Cheapening 
Production ; good prospects for suitable applicant. 
State age, salary and experience (in confidence).— 
Address, 43, The Engineer Office. 434 


WORKS MANAGER for Telephone Co.; 
exp. essential; salary £500/600 p.a.; age 


Apply, LAURIE and CO. (Eng. Dept.), 
ployment Specialists, 28, Basinghall-street, 
No preliminary fee, 


BY UCKIE HARBOUR_EXTENSION WORKS, 
BANFFSHIRE.—REQUIRED AT ONCE, quali- 
fied RESIDENT ENGINEER until completion of 
works; salary £450 p.a.—Applications, with testi- 
monials and particulars of experience, to be sent to 
Ww e . Inst. C.E., 15, Victoria-street, 
Westthineter, $.W. 1, not later than Wednesday. 
August 27th. yh a led. must be prepared to take 
64 4 























Porteous and 
P1031 a 


SSIST. 
prey. 
35/40. 
Em- 
iE Cc, 2 
95 A 





L . LE 





up duties on September Ist. 


WOMEER SURVEYOR.—W ANTED. ENGINEER 
VEYOR to proceed to Greece; experience 

in eerset and Design of large-scale Reclamation and 
Irrigation Works essential; will be ui to 
organise and take charge of poe in the field. 
Salary, £1500 and allowances.—Apply in_ first 
instance by ey to Sir JOHN JACKSON, Ltd., 53, 
Victoria-stree . Westminster. — P1010 A 


NGINEER SURVEYORS. —WANTED, TWO AS- 

SISTANT ENGINEER SURVEYORS, age not 
under 25 (physicaily fit), for Reclamation and Irriga 
tion Surveys in Greece; preference given to those 
with similar experience abroad, and must have bg 4 








| 48, Copthall- -avenue, E.C., 
| London, 20th August, 1919. 


= Nottingham Colwick Estates 
LIGHT RAILWAY COMPANY. 
e Directors at, A TENDERS for the SUPPLY of 
| the Mollowine STORE: 
1. (a) FLAT- BOTTOMED RAILWAY Rag ‘ 
yard ; 
Pace E 


han 75 lb. per 

BOLTS, 
PLATES IKES. To be in ord- 
ance with _ respective British Standard 


pecification 
(b) SLEEPERS. Baltic Red Wood or equivalent, 
im pregnated with creosote 
“ SLEEPERS, Reinforced Concrete 
2. The above-mentioned in paragraph (a) in good 
serviceable Second-hand condition, suitable 
for use in second-class running roads and 
sidings 
The Disestons do tg bind themselves to accept the 
lowest or any Tende 
Specifications ond. "Tenders to Ee 
Nottingham Cowie Estates Light 
ilway Co., 


ay 
Trent Navigation Buildings, 
Wilford-street, Nottingham. 


165 





d to 
ENGINEER. 


83 





Federation of Technical and 
SCIENTIFIC meaig > ig 
Tel., Holborn 4806. 65-66, Chancery- re 
London, ) Be 
The above Federation, “3 for. the ee of 
consolidating Pri and Scientific 
Associations operating as ome tered Trade Unions, 
will, at — EE G to be held at the above 
offices on SEPTEMBER 6th, 1919, formally ESTA- 
~—<y the EONS TITUTION of the FEDERATION. 
he Council of the Federation extend an invitation 
to ca such Associations to be represented at this 
meeting, with a view to affiliating with the Federa- 
tion and assisting to formulate the Constitution. The 
names of such representatives should be forwarded 


to the undersign 
— a Os W.” ARTHUR JONES, 
59 Secretary. 


Wanted, Second-hand Vertical 


STEAM BOILER, about 12ft. high by 4ft. 
— of maintaining a working pres- 
100 








dia. inside. 
sure of 80 to 1 
The boiler to o-. ‘in thorough working order, and 
complete with all mountings and accessories. 
os teen accompanied by copy of last boiler report, 
to be addressed to Mr. E. Parry, Commercial Superin- 
tendent. Gas and Water Department, Oldham 
J. WILLIA 


ence with Tacheometric Surveys. Salary £500 to 
with allowances.—Apply by letter in the first at eees 
to Sir JOHN JACKSON, Ltd., 53, Victoria-street, 
Westminster. P1009 
yan ge and Energetic ENGINEER, with 
connections in industrial circles, RE- 
QUIRED for the London office of a large Swiss Engi- 
neering firm for working out Boiler, Steam Turbine 
and Compressor Estimates and pushing business 
generally.—Application, stating age, full experience 
and qualifications and salary required, and enclosing 
photo and testimonials, should be addressed to 
JEBOULT, Solicitor, 9, Walbrook, London, ge 4. 
A 


.LECTRICIAN — —WA ANTED AT "ONCE, ELEC- 
“4 TRICIAN ; previous experience with D.C. Gene- 
rating Plant Motors, Lighting, &c., essential ; must 
be able to carry out Extensions and Repairs when 
necessary ; to a first-class man a permanent situation 
is offered.—Apply, — ee | wages required, 
by letter, to The Engineer, c.o dH. ROBINSON, 
Ltd., Deptford Bridge Mills,” Gresawich. 8. mrs 
A 


Hé rARBOUR SURVEY AND CONSTRUCTION.— 
REQUIRED AT ONCE in United Kingdom, 
fully — ASSISTANT ENGINEER for above 
works; must have first-class experience.—Apply, by 
letter, stating qualifications, experience, age and 
salary required, Box “‘ R 596,’ Lee and Nightingale, 
Advert. Offices, Liverpool. 118 Aa 
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SITUATIONS OPEN((continuea) 





mais 
Pw charge ot D ENGINEER REQUIRED to Take 
a of Detailed Production in large Me shanio, 
Shop; experience with Kngines me 
Turbines ‘will be useful. State qualifications, age and 
salary expected.—Address, 4903. The Engineer Ofc, 
4963 





EQUIRED for North of Ireland, TWO clvur, 
experienced in 


ENGINEERING ASSISTANTS, 
ructural Steel, 


te and General Building Constry’ 

must be able to make Surveys and be rey Don. 

ible’ for Preparation of Complete Working Drawings 
tate age, experience and salary required, —Address, 
4853, The Engineer | Office. 4853 4 


REQUIRED: Real Live MAN. as su PE RINTENp. 
T, to Take Complete Control of Machine 
Shop; well up in modern methods of Mass Prodyo. 
tion, Capstans, Centre Lathes, Boring, Grinding 
Milling, &c.; good salary. Only first-class imen o¢ 
above qualifications need apply.—Write, stating age 
full particulars of —— and salary reguired, 
P1038, The E ngineer | Ot » 


HE POSITION of WORKS MAN AG ER for Large 
Steel Rolling Mills, turning out high-class 
materials, will SHORTLY be VACANT. Applicants 
must have up-to-date experience in making both Aciq 
and Basic Steel, and be capable of taking fyjj 
charge of the department; a good organiser is 
essential. 
Address, 
salary expected, 


W ORK® X) 
QUIRED, 
ledge of Production. 
in Manufacture of Steam Turbines ; 
position offers excellent prospects. 
ence and salary expected.—Address, 

neer Office. 


to 
A 


qualifications, experience ang 
P1058, The Engineer Office. P1058 , 


‘Y"AGEMENT, — ASSISTANT Rp. 
with good education, sound know. 

and preferably with experience 

to suitable may 

State age, experi 
4964, The Engi. 

4964 4 


stating age, 





oe ge by an Old-established Engineering Firy, 
in India, a thoroughly capable and energetic 
SALESMAN, aged about 26, single, with good com 
mercial Engineering knowledge in General stores, 
Metals and Hardware.—Reply, stating ae* experi 
ence and salary required. Z. O, 511, care weacon’s 
Advertising Offices, 7, Leadenhall-street, London, E.C.3, 
10 4 


‘XPE RIENC ED SAL ESM AN RLQU IRED by Firm 

of Metal Merchants in London.—Write, stating 
specialised branch of metal sag and area worked, 
together with remuneration &c., to E. C, c.0. J. W. 
Vv ickers and Co,, Ltd., 5, Nicholas lane, E.C. 4, 624 


NGINEER SALES MAN, with Sound 
training and practical experience,in Electrica} 
and Mechanical Engineering, and with commercia| 
ability and energy, REQUIRED for South Africa ; 
good opening and prospects for man possessing these 
qualifications. - Only trst-class, pushing men with 
initiative need apply. Preference will be given to 4 
man about 30.—Address, 179, The Engineer one 
9 A 


Technical 





ANGINEERS WANTED for Sales aiithine nt; 

“4 wel! educated, good practical and technical train- 
ing, also selling experience.—Apply, giving full par- 
ticulars of age, experience, and salary required, to 
HANS RENOLD, Ltd., Burnage Works, Didsbury, 
Manchester. 31 aA 


ANGINEERS- Ww. ANTED as JUNIOR ASSISTANTS 
for Sales Department; well educated, good 
general mechanical works and drawing-office training. 
—Apply. giving full particulars of age, experience 
and wages required, to HANS RENOLD, Ltd., 
Burnage Works, Didsbury, Manchester. | 30 4 


NALES MANAGER REQUIRED by Manufacturers 

of Non-ferrous Alloys in Northern district of 

Knagland ; highest references essential.—Write, stating 
experience, age and salary required, he x. c.0, 
. Vickers and Co., Ltd., 5, Nicholas-lane, E.C 

- ti a 





P-TO-DATE Aluminium Foundry in 8.W. London 
U REQUIRES First-class SALESMAN to Represent 
them for Sand and Die Castings in London and Home 
Counties ; good opening for young man with previous 
selling experience; knowledge of Foundry Practice 
essential—Write, stating age and full details of pans 
employment, to P1013, The Engineer Office, P1013 


ANTED, SEVERAL Energetic TRAVELLERS 

to represent Builders’ and Contractors’ Mer. 
chants in various parts of England; knowledge of 
these trades essential.—Write, stating experience, 
connections, qualifications and salary or commission 
required, to 4923, The Engineer Office, 4923 a 


REPRESENTATIVES REQUIRED. 

LARGE Firm of Engineers, Manufacturing Bteom, 

Bye - — Pumping Machinery, DES 
the ERVICES of several OLD- ESTA 
BLISHED COMPANIES who would be able to LOOK 
AFTER their INTERESTS efficiently and to act as 
their REPRESENTATIVES in the following districts 
in — a nt Hyderabad, Madras and 
Myso’ Bengal, Central India and Central Provinces, 
4 United Nosteoe and Northern India.—Apply 
essrs. . H. ALLEN, SON and CO., Ltd., 
ingineering Works, Bedford. 4895 A 


NGINEERING REPRESENTATIVE REQU IRED 
by leading firm of Manufacturing Engineers 
making Colliery Plant ; must have good connection in 
South Wales coalfield ‘and have colliery and/or engi- 
neering experience; be of good address, under 35 
years of age, and capable of riding a motor cycle; 
office provided ; liberal salary and commission to 


progressive man.—Address, 74, The Engineer ow 
A 





NGINEERING REPRESEN TATIVE REQU IRE D, 

preferably one having Civil Engineering Experi- 

ence in addition to Mechanical Engineering Know- 

ledge, for European Continental business; must be 

well up in technical terms in French, Italian and 

Spanish.—Write, stating qualifications and ee. 
to 87, The Engineer Office. 87 


paso gt nd DOORS AND RUNW AYS. —Reliable 
and energetic REPRESENTATIVE WANTED 
to travel for first-class London House,—Write,, stating 
experience and qualifications,s salary or commission 
required, to 4922, The Engineer Office. 4922 a 
1) EPRESENTATIVES REQUIRED for “the Bale | in 
London and the provinces of highweade 
Steels of first-class British manufacture. Applications 
are invited from gentlemen with sound experience and 
good connection in this branch. Excellent prospects 
for suitable applicants.—Write fully, 97, The nape r 
Office. 





7 Set 





EPRESENTATIVE REQUIRED for the Sale in 
R France of high-grade Tool Steels of first-class 
British manufacture. Applications are invited from 
gentlemen with sound experience and good connection 
in this branch. Excellent prospec’ for suitable 


pects 
applicants.— Write fully, 98, The Engineer — + 





BTALLGEGTs WANTED for Engineering Works 
ASSISTANT; must be experienced in general 

fertous, Metallurgy and Metallurgical Laboratory 
Work (including "Feat Treatment and Metallography 
of Steels, &c.).—Apply, stating full particulars of 
training, qualifications, age, experience and salary 
required, to HANS RENOLD, Ltd., Burnage Works, 
Didsbury, Manchester. 32 A 


is ENGINEER MANAGER REQD. for India, 
Manganese Mine; sal. 600/700 rupees p.m.— 
Apply, LAURIE and CO. (Eng. ae ¥-1 — -e—~4 
Specialists, 28, Basinghall-street, E.C.2. . No pre- 
liminary fee. 193 A 
LANNING ENGINEER.—Large Engineering Works 
in the West Riding of Yorkshire, producing a 
speciality involving considerable repetition — 
REQU 








JIRE capable ENGINEER to act as 
PLANNER; principal duties are to determine 
quantities and ratio of production, co-ordination of 
progress through the different shops, and_to keep 
track of partially manufactured stocks, &c. Essential 
qualifications are: previous experience in Modern 
Engineering Works, with special knowledge of Speete, 

achine Tools, and = ty to 
Time Only first-class 
possessing initiative, organising ability, 
memory and accuracy in detail, 


jc men, 
tact, good 
y. 








Town Clerk. 
Oldham, 14th August, 2919, 4997 = 


age, experience, references an: 
Address, 178, The Engineer Office, 





RANSMISSION APPLIANCES. ‘—WANTED, Ener- 
T getic REPRESENTATIVE to represent London 
House; thorough knowledge of Transmission Appli- 
ances essential.—Write, stating experience, connec- 
tions (if any), and salary or commission “e- to 
4921, The Engineer Office. ae 


UPILS’ DEMONSTRATOR REQUIRED, “Qualifie od 
Pp’. Lecture on Theoretical and Scientific Subjects 
and rod Supervise Practical Training of Pupils and 
Apprentices at these works.—Applicants should state 
fully their qualifications, training, age and salary 
required, to tary, W. ALLEN, SON and CO., 
Ltd., Queen’s Engineering Works, Bedford. aes 











TANT DRAUGHTSMAN, 22 to 
at Epp knowledge of Chemical Engi- 
Bteel Plate Work, Tanks and Pressure 

essential.. State age, experience and salary 
d.—Address, 176, The Engineer Office, | 176 A 


Vi 
TED an Experienced MECHANICAT: 


W A GRAUGHTSMAN, with some knowledge © 
Steam. Ye stating experience, age ong salary 
required, 4975, The Office. 975 A 
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A New Railway in South Yorkshire. 


TRAFFIC facilities in the South Yorkshire district 
were materially improved by the opening of the rail- 


Northern, Lancashire and Yorkshire, Midland, North- 
Eastern, and Dearne Valley—lodged petitions against 
the Bill. Before the Bill reached Committee stage, 
however, the Lancashire and Yorkshire Company 
withdrew its opposition upon the Hull and Barnsley 
Company consenting to its making a connecting line 





way, jointly owned by the Hull and Barnsley and the 


from its Goole branch, near Gowdall, and affording 
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“THe Encineer” 


FIG. 1—MAP SHOWING THE POSITION OF 


Great Central Companies, as between Gowdall and 
Braithwell. As the history of this undertaking is 
somewhat interesting, it may be usefully recalled 
that the Hull and Barnsley Railway Company, by 
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THE GOWDALL TO BRAITHWELL RAILWAY 


it running powers over certain portions of the rail- 
way. The Midland Company was granted running 
powers over the whole of the new railway and branches 
connected therewith, whilst the Dearne Valley Com- 



























arrangement was come to with the Great Northern , 
Company, by which the latter agreed to construct a 
connecting line from its railway near Shaftholme, 
and was granted running powers over certain portions 
of the joint railway The Great Central Company 
was granted by the House of Commons Committee 
@ third ownership in the new railway, but as that was 
not considered a satisfactory arrangement by either 
that company or the Hull and Barnsley Company, it 
was agreed that the Great Central Conmany should 
make application to Parliament in the following session 
for powers to alter to half ownership, which was done. 
The Bill was unopposed in the House of Lords. A 
contract for the carrying out of the works was shortly 
afterwards placed with Messrs. Logan and Heming- 
way, of Doncaster, and a definite commencement 
was made in January, 1911. The restrictions imposed 
by the war conditions delayed the completion, but the 
Tailway was eventually opened for goods and mineral 
traffic on May Ist, 1916, and included in the Govern- 
ment control. The particulars given in the following 
article were in our possession shortly after that time, 
but publication was, for military reasons, prohibited. 

The new railway is 21 miles 30} chains in length, 
and it has branch lines (a) 1 mile 634 chains, to the 
Bullcroft Colliery ; (b) 1 mile 24 chains, to Doncaster 
Station ; (c) 51 chains, to the Yorkshire Main Colliery; 
and (d) 47 chains, to the Bentley Colliery ; a total 
length of track of 25 miles 34} chains. Its position 
relative to the other railways in the South Yorkshire 
district is shown in the map, Fig. 1. From the profile, 
Fig. 2, it will be seen that for the first 14 miles the new 
line follows level country and that then to its terminus 
it rises with a uniform gradient of about 1 in 100, 
but as the gradient is downhill for heavily loaded 
traffic it is not so serious a disadvantage as might 
otherwise appear. 

The southern section entailed much heavier: work 
than the northern section, which was commenced @ 
year later. In the progress of the work difficulty 
was occasioned by a length of marl encountered in a 
long cutting east of Conisborough—Figs. 6 and 7, page 
182—and the trouble was further accentuated by the 





exceptionally wet weather experienced during the 
early part of the contract. A considerable amount 
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FIG. 2—PROFILE OF THE GOWDALL TO BRAITHWELL RAILWAY 


its Bill in the parliamentary session of 1909, sought 


powers to construct a railway to Braithwell from a 
point on its main line near Gowdall, meking a junction 
with the Great Central, Hull and Barnsley, and 
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pany secured protective clauses during the construc- 
The North-Eastern Company was 
given the option, subject to its obtaining the necessary 
parliamentary powers, of constructing a connecting 


tion of the line. 
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of rock was also met with in this cutting, and explo- 
sives had to be employed. The foundations on the 
southern section from 14 miles to the terminus were 
good, but those to the north of that point presented 
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FIG. 3—LIFTING BRIDGE OVER THE KNOTTINGLEY AND GOOLE CANAL OF THE AIRE AND CALDER NAVIGATION 


Midland joint line -at Braithwell, and also with 
branches to the Bentley, Bulleroft, and Yorkshire 
Main collieries and Doncaster. No fewer than six 
railway companies—the Great Central, 


Great. 


line from its railway at a point north of Shaftholme 


Junction, and granted running powers over the joint 
railway to all places south of the point of such 
junction. During the proceedings in Committee an 


difficulties, and where large bridges had to be con 
structed piling was resorted to. The excavations 
from the cuttings amounted to 2,243,000 cubic yards, 
and as that quantity wes insuffciont to form the 
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whole of the embankments additional material was | 
excavated from a side cutting near Gowdall, and 
194,000 cubic yards of ballast, chiefly colliery refuse 
from the Barnsley district, were used. The total 
amount of brickwork used throughout the contract 
was 53,000 cubic yards. 

The railway entailed the construction of no fewer 
than seventy bridges anc large culverts, the most | 
important of which were the bridge over the Aire and | 
Calder Canal and the bridge over the river Don at 
Warmsworth. The railway passes over the Lanca- 
shire and Yorkshire Railway at Gowdall ; the West 


| ship canal between Goole and any point west of the 
| bridge, and until all the other bridges over the canal 


as being 16ft. above Ordnance Datum. The railway | position in a state of equilibrium and thus avoided 
companies were, however, under no obligation to | the necessity for lifting it into such a position as 
work the bridge as a rolling-lift structure until the | would enable the bottom boom to be taken in a hori. 
owners of the canal converted the waterway into a | zontal position, whilst when the erection was corn. 
| pleted the temporary girders and the whole of the 
| timber work remained above the bridge floor ready 
between Goole and Pollington were converted into | for its removal. The cylinders were sunk by com. 
opening or lift bridges. The bridge is illustrated in | pressed air and 215 tons of cast iron and mild steel 
the drawing, Fig. 3, and in the three views of the half- | were used in their construction. The steel work in 
tone engraving, Fig. 4, which show the bridge as com- | the bridge proper amounted to 496 tons, in addition 
pleted. | to which 9 tons 2 ewt. represent the weight in the 
The work of construction was commenced at the ' steel racks for the roller paths for lifting the bridge. 














FIG. 4—LIFTING BRIDGE OVER THE KNOTTINGLEY AND GOOLE 


Riding—Great Northern and Great Central joint— 
Railway at Thorpe, and again at Bentley ; the Great 
Northern main line at Shaftholme; and the Dearne 
Valley Railway at two points near Edlington. All 
of these bridges are designed to span four lines of 
rails. There is also an important bridge under the 
Great Central Railway and the Doncaster avoiding 
line at Warmsworth, which is constructed to carry 
additional girders when those railways are widened. 
The steel work contractors for the southern section 


were Eastwood, Swingler and Co., Limited, of Derby, | 


and for the northern section John Butler and Co., 
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| approach roller span path girders, weighing approxi- 
| mately 49 tons each, were manufactured at Stanning- 
| ley and were transported to the site in one piece. 
| The rolling portion of the heel, weighing 16 tons 5 ewt., 
| was delivered at the site and riveted up to the diagonal | 
| members running from end to end of the curved por- 


| provided and maintained during the erection, and that 


Rau! Level 72-72" 
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south end by the erection of the approach span girder |The girders in the approach span each weigh 
carrying the heel of the main span. The two main | 42 tons 8 cwt., and they were delivered to the site 
|in their entirety. No machinery has yet been pro- 
vided for the operation of the rolling-lift span, as it 
| is not likely that it will be necessary to operate it for 
| many years. 

The steel work of the bridge over the river Don at 
Warmsworth was manufactured and erected by 
It was imperative that 74ft. clear should be | Eastwood, Swingler and Co., Limited, of Derby. 
| This bridge consists of a centre span of 112ft. Gin. 

and two side spans of 59ft. 3jin., with a clear width 
| between the main girders of 26ft. 6in. to allow for 


tion. 


necessitated the provision of temporary girders to 
span the opening, and upon which to build the per- 
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Limited, of the Stanningley Ironworks, near Leeds. 

In the Act authorising the new railway it was 
imposed upon the joint owners that the bridge cross- 
ing the Knottingley and Goole Canal of the Aire and 
Calder Navigation should be of the rolling-lift type, 
and with a clear span of 108ft. measured at right angles 
to the abutments, the underside of the girders of the 
bridge being not less than 32.50ft. above Ordnance 
Datum; that the abutments should be carried to a 
depth of not less than 20ft. below the surface water 
level of the canal; and that no part of the underside 


of the bridge should be less than 16ft. in the clear above | 


the surface water level of the canal, which was taken 
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FIG. 5—BRIDGE OVER THE RIVER DON AT WARMSWORTH 


manent structure and to carry the crane road. The | two sets of rails. The clear headway from the water 
rolling portions were unloaded and placed on either | level to the underside of the centre span is 38ft. 6in. 
side on to the roller path girders in the south approach | A side elevation is shown in drawing Fig. 5, whilst 
span, after which the bottom boom, vertical and | lig. 10, page 182, shows the bridge as completed. 
diagonal struts were added until they provided the | The end abutments and wing walls are built of blue 
requisite balancing weight to bring the bottom boom | brick in cement, faced with Brindley brick, with 
into a horizontal position. The bottom boom was | stone and blue brick capping, whilst the bedstones 
then suspended from the cross timbers passing through | under the ends cf the main girders are of granite. 
the latticed members of the temporary girders; the | There are two intermediate piers, each consisting of 
bottom boom pieces were then added and suspended | two cylinders about 56ft. long. That portion of 
from the cross timbers as previously mentioned. This | each cylinder below the ground level is made of cast 
method of erection was novel in the sense that it | iron, and it varies in diameter from 10ft. to 7ft. 

‘enabled the heel portion to be unloaded and placed in |* Above the ground level the cylinders are 7ft. 








9 


es 
— 


vided 
nm as 
hori. 
CcOImn- 
' the 
eady 
com. 
Steel 
k in 
ition 

the 
idge, 


Ava. 22, 1919 


THE ENGINEER 


173 








—_—— 


diameter and they are built of steel plates and angles, 
with an ornamental cast iron cap at the top. The 
centres of the cylinders for each pier are 28ft. 6in., 
and they are braced together near the top with a 
strong steel lattice girder. The cast iron portions of 
the cylinders were sunk under air pressure, the steel 
portions having been sent to the site riveted up at 
the makers’ works, and were then bolted to the cast 
iron part of the cylinders at site. The cylinders 
were afterwards filled with Portland cement concrete, 
and granite bedstones carry the main girders. The 
girders of the centre span are of the semi-bowstring 
type. They are 112ft. long by 12ft. 10in. deep at 
their centres, that dimension being reduced to 6ft 
10in. at the ends. The girders for the side spans are of 
the Linville type, 62ft. Ojin. long by 7ft. lin. deep 
centres of intersections. The floor of the bridge is 
composed of single web cross girders. The rail 
bearers each consist of two continuous R.S. joists, 
12in. by 6in., at 44 1b. The bridge is covered between 
the main girders with jin. flat plate flooring. A 
walking way is provided along the side of each main 
girder, with a 12in. by 4in. bulb angle ballast guard 
on the line side. Along the inside of the main girders 
is fixed tubing and standards secured to 8in. by 
3in. channels form the necessary parapets. All the 
spans have fixed and expansion bearings. In the 
carrying out of the erection it was found that a 
temporary timber bridge which was constructed for 
the us. of the general contractors alongside the site, 
at a somewhat lower level than the new bridge, could 
be utilised, and therefore very little temporary staging 
had to be provided. 

Each main girder of the centre span was sent from 
the makers’ works at Derby in pieces suitable for 
transit, and they were assembled and riveted up com- 
plete on specially constructed steel bogies at a tem- 
porary siding a short distence from the bridge site ; 
then pulled on to the temporary timber bridge parallel 
to its permanent position, jacked up to its correct 
level, and then slewed into its final position. The 
side span main girders were sent from the works 
riveted up complete, and they were lifted off the 
railway wagons on to the temporary bridge by steam 
cranes. The far side girders had to be slewed into 
the permanent ‘position. The cross girders, rail 
bearers, and flooring plates were lifted into position 
by steam cranes, commencing at the Doncaster end 
of the work. The total weight of steel, cast iron, and 
east steel work in this bridge amounted to 600 tons. 
As previously mentioned, the steel work was manu- 
factured and erected by Eastwood, Swingler and Co., 
but the foundations, abutments, &e., of the bridge 
were carried out by the general contractors, Logan 
and Hemingway. 

Goods stations and passenger platforms have been 
constructed at Snaith and Pollington, 1 mile 60 chains 
from Gowdall Junction; at Sykehouse, 4 miles; at 
Thorpe-in-Balne, 8 miles 20 chains; at Doncaster, 
13 miles 8 chains; and there is a goods station at 
Warmsworth, 16 miles 50 chains. The railway was 
not used during the war for passenger traffic, 
but the booking-offices, waiting-rooms, &c., at the 
stations will doubtless be proceeded with in due course. 

This new joint railway not only provides direct 
access to the Bullcroft, Yorkshire Main, and the 
Bentley Collieries, but by its connection with the 
Great Central, Hull and Barnsley, and Midland 
joint line at Braithwell, the Hull and Barnsley Rail- 
way Company obtains direct access to the Thurscroft 
Colliery, and also, by running over a short section of 
the South Yorkshire Joint Committee’s line, access 
to the Dinnington Colliery, and, in addition, the new 
railway provides a good and alternative through 
route between the Humber ports and Derbyshire, 
Nottinghamshire, and beyond. The permanent way 
from Gowdall to the Doncaster junction consists of 
99 Ib. B.S. rails, and that stretch of line will be main- 
tained by the [Tull and Barnsley Company, whilst 
from Doncaster Junction to the terminus at Braith- 
well 85 lb. B.S. rails have been used, and that section 
will be maintained by the Great Central Company. 
The rails were supplied by the joint owners and the 
permanent way was laid by the contractors. The 
main line, 214 miles, and 4 miles of the branch lines 
are laid with a double track, and there are 8 miles of 
single track for sidings and colliery connections, a 
total of some 60 miles of single road. The signalling 
equipment was supplied by Saxby and Framer, 
Limited, of Chippenham, Wilts. The wholo of the 
works were designed, on behalf of the joint companies, 
by Mr. Richard Pawley, the chief engineer of the Hull 
and Barnsley Railway Company, and his resident 
engineer on the southern section was Mr. G. B. Barton, 
and on the northern section Mr. T. Clark. The con- 
tractors were represented by Mr. Charles R. Heming- 
way, of Doncaster, to whom, as well as to Mr. Pawley, 
our representative is indebted for permission to visit 
the works during various stages of completion, and 
for the permission to publish the foregoing particulars 
and the accompanying illustrations. 





THE President of the Board of Trade has appointed a 
Departmental Committee to investigate and report upon 
the present position and economic possibilities of non- 
ferrous mining in the United Kingdom, and to make 
recommendations as to such Government action as may 
be expedient with regard thereto. 








Pulverised Coal—Some National 
Considerations. 
By L. C. HARVEY. 


THE progress made during recent years in the art 
of preparing and burning pulverised fuels, the varied 
directions in which great economies are thereby 
introduced, the standard plant and equipments 
advocated by engineers who have given these matters 
particular thought and study, together with com- 
prehensive notes on many applications and results 
obtained, have all been fully reviewed in recent 
articles in THE ENGINEER. In the present article it is 
not proposed again to traverse ground already 
covered, but to lay emphasis upon certain important 
effects that the use of fuels in powdered form will in 
all probability have upon the future prosperity of 
our national industries. Economy of fuel alone 
which will follow upon the use of powdered coal— 
although economy can be realised to an extent of at 
least 25 per cent. in nearly all applications, and even 
above 50 per cent. in some—is not perhaps the greatest 
asset that may be looked for. By reason of their 
fluid nature, carbonaceous fuels in powdered form 
become nearly as flexible of storage, for short periods, 
and of contro] as oil, and it will therefore be apparent 
that very considerable labour reductions can be 
introduced, that rough labour can be greatly elimi- 
nated and diverted into other directions, and that fuel 
handling conditions and burning can be brought up 
to the level of oil firing. In addition to those effects, 
our industrial production could undoubtedly be 
increased in view of the accelerated working of 
furnaces, the higher steaming capacities of boilers, 
and the reduction of metal and other losses which now 
occur. 

It is agreed that intensive production will alone 
assure the position of Great Britain in the world of 
commerce, and to that end labour-saving devices 
and apparatus must be accepted and introduced 
without delay. No greater labour-saving innovation 
exists to-day than the burning of pulverised fuel. 
Labour economy will commence at the mines, and will 
continue throughout primary fuel transport, railway 
operation, works production, and foreign export. 
Furthermore, the release of transport, tonnage, and 
railway trucks will thereby be accomplished. 

Once more returning to the question of coal 
economy, not only will the consumption of high-class 
coal in each of several stages be reduced by the figure 
mentioned, but our supplies of fuel will be augmented 
by the inclusion of pit refuse, small coals, coke breeze, 
anthracite and bituminous dusts, lignites, peats, &c., 
which up to now have lain waste to a great extent. 
The cost of such fuels should still remain a long way 
below the price level of high-class coals, but the fuels 
themselves will, by using them in powdered form, give 
an equal or better heat efficiency value than the latter 
as now inefficiently applied in many operations, and 
at a fraction of their cost. These considerations will 
be of special interest from now onwards for the 6s. 
per ton increase on coal prices does not at all suggest 
finality. 

Having made these opening remarks, the writer 
would ask his readers to analyse the suggestions 
made under the following headings and carefully to 
criticise the statements advanced as to the far- 
reaching results that more efficient use of fuels can 
have upon our future industrial progress. Advocates 
of low carbonisation processes and the recovery of 
valuable by-products will dismiss all systems suggest- 
ing the direct burning of any carbonaceous fuels as 
a matter of no consequence. In this, in the author’s 
opinion, they make a mistake, for it would be im- 
practicable so to treat all fuels either in this country 
and in foreign countries—especially some of the low- 
grade so-called waste fuels—whereas by pulverisation 
and burning in this form the residues from distillation 
plants can be rendered of increased marketable value. 
Pulverised coal systems are therefore going to assist 
in the development of by-produet recovery processes 
by rendering a number of commercial propositions 
attractive, whereas otherwise in certain cases many 
would have to be abandoned. 


1903-1920 ComPaRISON. 


What would have been but a relatively poor 
investment in 1903 is rendered a most attractive 
venture to-day in view of the rises in price of coal 
that have taken place since that year. A certain 
class of coal could then be purchased for 7s. 6d. per 
ton; it now costs 30s. per ton, and next year will 
certainly cost 36s. After allowing for all power 
and operation costs, interest, and depreciation, in 
1903 there would have been a net return of £1875 
upon a plant investment for 250 tons per twenty-four 
hours. A similar calculation for 1919 shows a net 
return of £21,562, and an estimate for 1920 would be 
£27,187. Labour economy, increased output, and re- 
duced metal losses are not included in these figures. 


Errect upon Coat SUPPLIES AND Export. 


The making of an all-round certain 25 per cent. 
reduction in consumption means that but 75 per 
cent. of present coal production would be needed. 
The utilisation of low-grade and waste fuels might 
conceivably effect a further reduction of, say, 10 per 





cent. on high-class coal production. Thus it might 
be thought that there would be 35 per cent. of present 
tonnage available for increasing the export trade. 
This may not necessarily follow. 

It must be conceded that intensive production is 
essential, and that it will be entered into with a will 
by our home workers. It is to be hoped that 
increased efforts in this direction will absorb a fair 
proportion of the estimated coal-saving. What holds 
good in England also holds for other countries, and 
the utilisation of powdered fuels, both high grade 
and poor value coals and lignites, &c., will effect 
similar economies in foreign countries and also in our 
own Colonies, so that importation of high-priced and 
high-value British coals may not be required to 
anything like the present or past extent. It follows 
that mining efforts can be relaxed without adversely 
affecting our home industrial output, our coal re- 
sources will last longer, and what foreign payments 
we now receive for shipments of coal that we can ill 
afford to spare will be returned to us at greater profit 
in payments for manufactured goods. 


Smati CONSUMERS AND FACILITIES FOR TRIALS. 


It seems to the author to be absurdly British that 
wealthy firms and large users of coal should adopt the 
methods of “Dilly” and “Dally” by making 
insignificant experiments on one of perhaps a score 
or more furnaces of a similar type to those on which 
proved economies of 60 per cent. in fuel and all other 
attendant savings have been proved by American 
engineers ; or to suggest that “if Blank and Co. will 
install a powdered coal system, then we will consider 
the matter.” Undue caution appears to be ou 
national and ineradicable failing. Small consumers, 
however, cannot be expected to lay out considerable 
sums of money in plant which may not return the 
profit expected. In order to meet this situation, 
there will shortly be provided facilities for the host 
of small fuel users to purchase pulverised coal daily 
in the quantities that they require, which will enable 
them to adapt their furnaces at little expense for 
burning powdered fuel, and to give a thorough trial 
to one furnace or boiler before making a wholesale 
conversion to this system of firing. 

For intermediate consumers—those between the 
“small” and those to whom it would pay to install 
a complete drying, crushing, and pulverising plant— 
self-contained inexpensive units are being designed 
to meet their special demand. 

Powdered coal may play a useful part in reducing 
the consumption of fuel in hotels, offices, and central 
heating plants. Reliable apparatus is now available 
for automatically controlling the burning of powdered 
coal in small quantities. Such equipment consists of 
a receiving hopper for fuel, a self-contained feeder 
mechanism and air supply fan operated by small elec- 
tric motors, and regulation effected by steam pressure 
transmission devices or by thermostatic control. 
The working of these small units requires little 
personal supervision or manual labour other than that 
required for filling the fuel hoppers and lubricators. 


Steam RalsInc. 


For large central station power plants the advan- 
tages of pulverised fuel can be readily seen. No 
banking losses, quick steaming, high overload capaci- 
ties, labour as for oil firing, with the exception of ash 
wheelers, are all-important considerations. In the 
aggregate the smaller steam plants, as compared with 
central station requirements, consume vastly greater 
quantities of coal, and much more wastefully. Mr 
Brownlie, in his data table for 250 Lancashire boiler 
plants,* gives an average of but 55.52 as the efficiency 
figure for 100 such plants, and states that only 5 of 
these plants were fitted with mechanical stokers. 
Powdered coal firing will raise this efficiency to 75—- 
80 per cent. for all reasonable loads. 

Needless waste perhaps occurs to a greater extent 
in colliery power houses than in any other industry. 
The following is an authentic case. Present coal 
consumption, 500 tons per week—say, 25,000 tons 
per annum. Cost of coal to boilers, 10s. per ton— 
£12,500 per annum. Present labour at boilers per 
annum, £4436. Total, £16,936. Present evapora- 
tion only 3 lb. of water per pound of coal of about 
10,000 B.Th.U. value per pound. By using the fuel 
in powdered form the coal consumption per annum 
for equal steam would be under 10,000 tons, and total 
cost with all on charges, labour, interest, depreciation, 
&c., £8362. On this one installation alone there would 
result a saving of 15,000 tons of coal per annum, 
which could be sold at a useful profit and a money 
saving of £8574, in addition to which but 60 per cent. 
of the present boiler plant would be required. Similar 
conditions undoubtedly exist in chemical, textile, 
and other factories. A net annual saving on the lines 
indicated above, but in many trades the saving would 
be of greater value due to higher cost of fuel, which 
might conceivably place many boards of directors 
in a happier frame of mind both as regards the present 
and the future. 

CHEMICAL INDUSTRY. 

It is stated that certain chemicals are to cost 208, 
30s., and 50s. more per ton, in consequence of 
the 6s. increase in price of coal. Introduce the 
economies attendant upon the use of powdered fuel, 
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and costs will possibly remain at present-day figures, 
even if actual reductions cannot be effected. 


LocoMoTIvVE FIRING. 


In no sphere is powdered coal of greater import. 
By using it in powdered form 40 per cent. of the coal 
now used can be readily saved, operating costs greatly 
reduced, and firing tools eliminated. Local fuels of 
almost any grade, and in colonial countries the 
deposits of poor valué fuels, brown coals, lignites, &c., 
will replace imported coal. Locomotives will have 
greater tractive power, and their annual mileage value 
will be increased. The cost of inland transportation 
should by this means be eased. 


Coat MINEs. 


It has been suggested with every reason that tho 
utilisation of all small coals and dust will augment 
the quantities of saleable fuel brought to bank. The 
removal of dust from the workings will, moreover, 
reduce the risk of life due to mine explosions. There 
is now no market for coal dust, and so it remains in 
the workings to become ground underfoot and mixed 
with the air currents. Thus it is both injurious to the 
health of the miners and a constant danger should the 
mixture become accidentally fired. As a means of 
reducing fuel consumption in the power-houses of 
coal mines, of providing further supplies of saleable 
fuel, and the lessening of explosion dangers, this 
system appears to offer valuable possibilities. 


MARINE USEs. 


Developments have been carried out to some length 
in Australia by Engineer-Commander Brand, and to 
him is due the distinction of having applied powdered 
coal successfully in a British warship under war con- 
ditions. Marine constructors are now engaged upon 
plans for trial vessels equipped in this manner. 

Whether or not complete pulverising plants will be 
installed on board ship remains for the future to say. 
For trans-oceanic and upon general trampship routes 
this course would appear to be essential, but it has 
already been proposed to erect bunkering stations at 
certain eastern ports, so that pulverised local fuels 
can be supplied direct into ships’ bunkers in place of 
imported high-grade lump coal. Cross-Channel, North 
Sea traffic, the coastal trade. and general European 
marine routes could be readily provided for in a 
similar manner. 

Powdered coal firing on board ship would increase 
the steaming radius of a ship and remove the present 
onerous duties of firemen, the latter consideration 
being of especial importance in tropical climates, for 
most ships’ boilers are hand-fired, and passengers 
travelling in comfort little know what the stoking 
of the ship’s boilers means to the men. Inci- 
dentally, stokehold complements will be greatly 
curtailed, thus easing the ship’s labour situation, 
freeing valuable ship space for cargo, and reducing 
running expenses, all of which should have a beneficial 
effect upon freight charges. The amount of coal 
that would be saved in this manner would be very 
considerable, and ships could be fueled in port or at 
sea by means of pipe-line equipment, as for oil fuel. 


CoLttomaL Om... 


Powdered coal can be made to remain in chemical 
solution with oil, thus forming a colloidal fuel which 
has, weight for weight, equal calorific value to that of 
the oil used. This fuel will possibly be available in 
fluid, gelatinous or solid form, as occasion requires, 
so that whichever grade is preferred for certain uses 
or for convenient transportation, the one or the other 
can be supplied. It is claimed that the application 
of heat to the solid colloidal fuel renders it liquid, 
so that it can then be applied through ordinary 
burners. 

This form of fuel undoubtedly has a future. It 
not only means that a third of the costly liquid fuel 
can be saved with no loss of heat value, but for marine 
purposes and possibly in Diesel engines such a fuel 
will be found eminently satisfactory. The saving 
of one-third of liquid fuel incidentally means that 
tanker capacity will be utilised to better advantage, 
because our oil imports will be equivalent to an 
increase of a like amount of oil replaced by the coal. 


INTERNAL COMBUSTION ENGINES, Motor OMNIBUSES. 


In years to come it is not unlikely that powdered 
coal will be used in certain types of internal combus- 
tion engines. Useful results in this direction have 
already been made in America, and it will be recalled 
that Diesel himself originally designed his engine for 
this very purpose. Motor omnibuses and motor 
lorries now fitted with steam boilers may eventually 
be fired with pulverised coal. Designs are now in 
hand to enable tests to be carried out. The saving 
of large quantities of metallurgical coke and per se 
the fuel wasted in its production will be effected in 
blast-furnaces in course of time by the introduction 
of powdered coal at the tuyeres. 

CONCLUSION. 

The writer anticipates a world-wide interest in the 
science of burning fuels in powdered form. Foreign 
cogntries and our Colonies will not be slow to realise 
the immense possibilities attaching thereto. No 
one system is as yet by any means perfect, and it is 
for British engineers, happily now returned to peace- 
ful production, to “carry on” from the point of 





success already reached. They should acknowledge 
and make good use of the progress made by American 
engineers in this direction during the past three or 
four years, and should in no manner ignore essential 
facts, formule, and designs established at so much cost 
and labour by our friends in the States. Set-backs 
can only occur through the adoption of dangerous, 
unsuitable, or ill-designed plant. Safety in all direc- 
tions can be assured, and the accepted means for 
accomplishing it should be rigidly followed, so that 
British progress in future can be continued from this 
point. 

It is indisputable that scores of millions of tons of 
coal can be saved per annum out of the world’s present 
supplies, labour can be put to better work, and inten- 
sive production necessary in order to compete with 
wide-awake America can proceed under favourable 
conditions. Mr. Brace has mentioned in the House of 
Commons that the miners are ready to accept modern 
labour-saving devices. In every other trade must 
the same intention be stated. Then will the Old 
Country be enabled to shake off her industrial shackles 
and to rise again on the crest of prosperity, to which 
end powdered coal systems are going to render her 
great assistance. 








Temporary Swing Bridge Over the 
Suez Canal. 


THE means at first employed for transporting men 
and material across the Suez Canal for the purposes 
of the campaign in Palestine was a special form of 
ferry. It soon became manifest, however, that such 
a method of transport was inadequate to meet the 
needs of the situation, and it was decided to construct 
a temporary bridge which, while it would offer no 
hindrance to navigation in the Canal, would permit 
of the passage across the latter of locomotives and 
heavy trains. The bridge was illustrated and 
described in a recent issue of Le Cénie Civil, from 
which the particulars given in what follows are taken, 
and from which the drawings given on page 175 were 
reproduced. The position chosen for the bridge was 
rather more than 5 kiloms. to the northward of 
El Kantara, the scene of the signal defeat of the 
Turks during their attempted invasion of Egypt. 

The work of construction was entrusted to the 
Belgian firm of Beaume et Marpent, which owns 
an important engineering establishment at Cairo. 
The materials employed were very largely taken 
from the stock of the Bridges Department of the 
Egyptian State Railways. Operations were begun 
on November 22nd, 1917, and the bridge was com- 
pleted and ready for traffic by April 29th, 1918—a 
period of 158 days. 

As will be seen from the drawings, there are, in all, 
six separate spans—A, B, C, D, E, and F. All are of 
different lengths, and the total length of the complete 
structure is 163.685m., or, say, 537ft. The four 
spens A, B, C, and F are fixed, while the spans D and 
E are capable of being swung. 

For the piers wooden, reinforced concrete and 
screwed piles were employed. Owing to the par- 
ticularly destructive nature of the wood borers in 
the waters of the Suez Canal, it was only possible to 
use wood piles for land work, as in the cases of piers 
Nos. I., II., III., and IX. Wood was, however, used 
for the fenders surrounding piers Nos. VI., VII., and 
VIII., and for the four bollards in the channel, as 
those structures are readily replaceable without inter- 
fering with the traffic. The reinforced concrete piles 
used for piers IV., V., and VII. were 40cm. square in 
cross-section. They were driven to a depth of about 
7m. by a Lacour pile driver having a monkey weigh- 
ing about two metric tons. For the first six metres 
or so the driving was assisted by pipes conveying 
water under a pressure of some 113} |b. per square 
inch acting at the toe of the pile. The last metre 
was driven by ordinary methods. Owing to there 
not being available a sufficient number of screw piles 
to permit of their exclusive use for pier No. VI., 
the screw piles employed were supplemented by rein- 
forced concrete piles 42 c.m. square in cross-section, 
17.24m. long, and weighing 8 tons. They were 
driveh to a depth of 8m. The screw piles, which 
were 0.35 m. in diameter, were made of steel plate 
15 mm. thick. The screws, which were of cast steel, 
were 1.20m. in diameter, and weighed 365 kilos. 
each. Screwing was effected by means of a hand- 
operated capstan, the process being facilitated, as 
with the reinforced concrete piles, by water pressure 
under the screw. The depth to which the screw piles 
were driven was about 10 m., and the time taken to 
drive each one was about 18 hours. 

The bridge A over the sweet water canal was com- 
posed of seven H joists separated by wooden beams, 
the whole being clamped together by strong trans- 
verse bolts. The bridges at B, C, and F were made 
from materials taken from bridges on the Egyptian 
railway system that had recently been replaced 
owing to the increase in the weight of the traffic 
which they were called upon to carry. The same 
remark applies to the main swing span truss at D, 
which had to be lengthened by just over 1 m. at each 
end so as to allow of a navigable channel having a 
clear width of 42m wide to be left. The swing 
bridge at E spans a navigable channel 9m. wide, 





which is used by small craft. It and the mechanism 
for rotating it are of standard type, and call for no 
particular mention. 

The main swing span at D, however, embodies 
several interesting features. It is pivoted at its 
left-hand end, as shown in the drawing, where it is 
fitted with rollers running on a roller path in the usual 
manner, the rollers, roller path, and accessories being 
made up of the spare parts of bridges in service on the 
State railways. The leading feature in the installation 
is the method of swinging the truss, which is effected 
by means of a self-propelling lighter or pontoon on 
which, when the process of swinging is being carried 
out, the end of the truss remote from the pivot is 
supported. In the first instance, three steel lighters 
were employed for the purpose, but they were subse- 
quently replaced by a reinforced concrete pontoon, 
the first of its kind to be built in Egypt. Its dimen- 
sions are :-— 

30 m.—-say, 98ft. 5in. 
11 m.—say, 36ft. lin. 
7 m.—say, 8ft. 10m. 


Length 

Beam ea 

SO a” em! Seb, wet st ae 
It draws 1.35m.—say, 4ft. 5in.—of water when 
unloaded, and when carrying a weight of 90 tons 
about 1.68 m., or 5ft. 6in. The difference, it will be 
noted, is 0.33 m., or as nearly as possible Ift. lin. 
The hull was built in a pit specially excavated near 
Port Said. When completed water was let into the 
excavation and the pontoon floated. It was then 
taken along the Canal to the site of the bridge. Ninety- 
five cubic metres of concrete and 25 tons of steel rein- 
foreement were used in the construction. The hull, 
with the machinery, &c., on board, weighs 280 tons. 
The building occupied twelve weeks. The vessel is 
fitted with a boiler and an 80 horse-power steam 
engine, which drives two propellers fixed one at each 
end of a shaft which runs from end to end of the hull. 

The vessel is arranged to float beneath the swing 
span at some little distance from its outer end. To 
be exact, its centre line is 12.89 m. from the end of the 
truss. Guides standing up vertically from the deck 
of the pontoon embrace the truss in such a way that, 
while the pontoon can move vertically without 
affecting the truss, horizortal movement is imme- 
diately communicated to the latter. It is by the 
self-propulsion of the pontoon that the bridge is 
opened and closed. 

In order, however, that the opening and closing 
may be effected, it is necessary that the weight of the 
truss should be taken by the pontoon, and that tho 
end of the truss should be disengaged from its abut- 
ment. The machinery for taking the weight and for 
lifting clear the end of the swing span consists of a 
200-ton hydraulic jack—A in the drawing at the right- 
hand bottom corner of page 175—so mounted on the 
deck of the pontoon that its ram lies immediately 
beneath a built-up girder which is attached to the 
underside of the floor of the truss, and which is 
arranged transversely in relation to the main girders 
of the latter. The maximum stroke of which the 
ram of the jack is capable is 0.48 m., but owing to the 
fact that any variations in the level of the water in 
the Canal are compensated for by means of wedges, 
the working stroke of the jack is alweys the same— 
0.33 m.—so as to correspond with the alteration 
in the draught of the pontoon when it is loaded with 
the weight of the span. The ram of the jack has a 
screw formed upon it so as to take a large screwed nut, 
which, when the ram is being forced upwards, is 
gradually revolved so as to be kept at a height of only 
a few millimetres above the framework of the jack. 
The object of this arrangement is that should any of 
the parts—for instance, the leather packing of the 
jack—fail, and the truss be no longer supported by 
the ram, the effect of the fall of the truss on to its 
support may be minimised. In lowering the span, 
the nut has, of course, to be screwed the other way. 
In order to provide a further safeguard, and so that 
the truss may be more firmly supported by the 
pontoon during the process of swinging, two hand- 
worked screw jacks—B B in the drawing—are provided. 
In practice they follow up the hydraulic jack, and 
when the latter has reached the end of the stroke 
are screwed hard up against the underside of the 
built-up beam, against which, therefore, the upward 
pressure of the pontoon is applied at three separate 
points. 

The hydraulic pressure is supplied by a steam- 
operated duplex pump, which is furnished with a fly- 
wheel. The ram of the jack can be forced through 
its working stroke of 0.33 m. in four minutes. With 
a stand-by hand pump the time taken is six minutes. 
When the end of the truss is lifted free the process 
of swinging can be carried out. Ordinarily, and 
unless a strong wind is blowing, the swinging is, 
as mentioned above, effected by means of the pro- 
pellers at either end of the shaft of the pontoon. 
Should the wind be too strong, however, resort is 
had to a steam-driven winch hauling on a cable. 
By either of these means the span can be either 
opened or closed in four minutes. When fully opened 
—and opening can take place in either direction—the 
side of the span is brought up against the side of a 
buffer stage. The end of the truss can then be 
lowered on to a supporting stage, so that the pontoon 
is relieved of weight. As a further stand-by there is 
a hand-worked capstan by which the span can be 
opened or closed in five or six minutes. If necessary, 
two capstans, each operated by five men, can be used 
for the purpose. The time taken to lower the end 
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of the truss on to its support when the bridge is closed, 
to interlock the rails, and to make everything ready 
for the passage of trains,is two minutes. The time 
taken to close the bridge from the open position with 
the weight of the truss on the supporting stage is 
therefore, under ordinary conditions, ten minutes, 


made up as follows :— 
Minutes. 

Lifting the span... .. .. 4 
canes, dead, EAS Pt ae ee 
Lowering the span, interlocking the rails, and 
transferring control to the signal-box at the 
MNS BGs Rae Ge nbhies cet cas ‘ee 


? 


Total a 10 

There are three points at which interlocking takes 
place, i.e., on piers VI., VII., and VIII. The 
mechanisms employed are more or less of standard 
type, and do not call for particular mention. 

It will be realised that the bridge was a war emer- 
gency construction made up of any materials which 
came most readily to hand. It, however, answered 
the purpose for which it was intended admirably. It 
is understood, so useful has it proved, that its place 
will eventually be taken by a permanent bridge. 








Aeronautical Notes. 


Smoke-fog and Aviation. 


WHILE the creation of a cloud or belt of poison 
gas in the upper regions as a means of repelling hostile 
aircraft during the war was dismissed as impracticable on 
the score that the tenuity of any cloud that could be formed 
would be so slight and the speed with which the aircraft 
would pass through it would be so great as to render pilots 
probably quite unconscious that they were passing through 
it, nevertheless, the extent to which fog or smoke may be 
drawn out and yet be recognisable is very remarkable. 
Incidentally, it would appear that a smoky factory chimney 
forms a very effective landmark for aircraft. Discussing 
weather and fog in relation to aviation, the writer of a 
pamphlet dealing with the future of aerial transport, 
recently issued by the Ministry of Reconstruction, states 
that the smoke of London sometimes extends in a thick 
black cloud over the North Sea, and that the activities of 
the Coal Controller during last year led to a noticeable 
reduction of fog in the neighbourhood of London. He also 
remarks that to an aeroplane in the air one of the most 
conspicuous objects in the South of England was a column 
of smoke issuing from the chimney of a factory engaged on 
war work and situated 20 miles to the west of London. 
This column of smoke could be seen by an aviator flying 
over the South Coast, the Isle of Wight, and as far north 
as Hertford. The smoke was traced and recognised 
30 miles to the east of the Metropolis—that is to say, 
50 miles from its source. Thus over a belt of country 
50 miles long the smoke from one factory chimney affected 
the atmosphere to a visible extent and obscured the sun. 
The fog ceased at the Armistice. 


Beardmore’s War Work. 


Before the outbreak of war William Beardmore 
and Co., Limited, became interested in aviation to the 
extent of acquiring the British rights in connection with 
the D.F.W. aeroplane—German —and the Austro-Daimler 
aero-engine. Of the aeroplanes, we believe, none was 
actually built in this country, but the production of aero- 
engines was begun in 1913 in the allied works of Messrs. 
Arrol-Johnston at Dumfries. The conclusion of the war 
found Messrs. Beardmore with an extensive capacity for 
aeroplane, seaplane, airship and aero-engine building, 
and with the proud record of having produced over 700 
complete machines, over 3000 engines, three rigid air- 
ships, and a large quantity of spare parts. The aeroplanes 
turned out were of various types, such as B E 2 ¢ biplanes, 
Nieuport two-seater scouts, Sopwith ‘‘ Pups” and 
“ Camels,”” Handley Page V type—four-engined—hbombers, 
and Wight seaplanes. Ultimately the firm produced 
several types of aircraft to its own designs, such as two- 
seater bombers and fighters and single-seater naval 
scouts. In the latter class one design was arranged to 
fold and otherwise collapse, so as to permit stowage between 
decks on board ship, while in another the lower portion 
of the fuselage was made in the form of a hull which would 
float in an emergency. The engines built comprised a 
160 horse-power six-cylinder vertical type, the 230 horse- 
power six-cylinder vertical B.H.P.—Beardmore-Halford- 
Pullinger—engine, and the 500-550 horse-power twelve- 
cylinder en ve: “ Atlantic’ and “ Pacific”? designs. In 
addition to all this aeronautical work, the firm also built 
H.M.S. Argus, the seaplane carrier. The facilities for 
building aircraft comprise a large factory with a total floor 
area of 98,000 square feet on the banks of the Clyde at 
Dalmuir, with two large aerodromes close at hand, and 
the airship shed and factory at Inchinnan on the opposite 
side of the river, aero-engines being built at Dumfries. 
For the future Messrs. Beardmore intend to continue the 
manufacture of war machines, and, in addition, to develop 
commercial aircraft construction. They are already in a 
position to turn out machines, every part of which, includ- 
ing the engines, will be made in their own workshops. 


Air Service between London and Paris. 


Commencing on Monday next, the 25th, the 
Aircraft Transport and Travel Company, of London, 
intends to establish a regular daily all-the-year-round 
aerial service between London and Paris and Paris and 
London. Aeroplanes of the de Havilland type, fitted for 
passenger and goods transport, will leave at noon each 
day from the aerodromes at Hounslow and Le Bourget, 
near Paris, and will be timed to cover the route in 2} hours. 
The service is intended primarily for the conveyance of 
express-delivery goods, for which the charge will be from 
7s, 6d. to 3s. 6d. per pound, according to a sliding scale, 





heavier packages being transported at the lesser rate per 
pound. According to Major-General Sir W. 8. Brancker, 
who with Mr. Holt Thomas is interested in the venture, 
sufficient support has already been promised to make the 
undertaking a financial success. The machines will also 
be fitted to carry passengers, for whom a single journey 
fare of £21 will be charged. The promoters of the scheme 
are confident of being able to maintain the daily service 
with as much regularity and trustworthiness as accom- 
pany the ordinary existing means of performing the 
journey between the two capitals, and do not anticipate 
a reduction of the service by more than 20 per cent. during 
a spell of really bad weather. 








Letters to the Editor. 


(We do not hold ourselves responsible i the opinions of our 
correspondents. 


THE METAMORPHOSIS OF THE LOCOMOTIVE. 


Srr,—Mr. Holeroft will, Iam sure, absolve me from any desire 
or intention to criticise his articles unfairly, but there are two 
matters mentioned in his third instalment—August 8th—to 
which, in the interests of accuracy, attention ought to be drawn. 

My first point is that only two 4-4-0 engines, Nos. 1869 and 
1870, were built by the North-Eastern Railway with 7ft. 7in. 
wheels. They were quite exceptional locomotives, and they 
did not therefore represent the general practice of the North- 
Eastern, in spite of the tendency at that time to use large- 
diametered driving wheels. These two engines were built in 
1896, and in the same year—not 1895—-the first of the celebrated 
‘** Dunalastairs *’ appeared on the Caledonian Railway. 

My second point refers to the 4—4—2, or ** Atlantic ’ type. Mr. 
Holcroft remarks that our earlier engines of the 4-4-2 notation 
were not genuine “ Atlantics,” inasmuch as “they were not 
provided with wide fire-boxes, but merely had the same wheel 
arrangement, sometimes in conjunction with inside cylinders.” 

So far as the origin of the term ** Atlantic ” type is concerned, 
it has nothing to do with the kind of fire-box used. The name 
was given to the 4-4-2 notation by Mr. Wm. P. Henszey, of the 
Baldwin Locomotive Works, who claimed to have evolved the 
type from his ** Columbia,” or 2—4—2 design, brought out by him 
in 1892. It so happened that the very first 4-4-2 engine built 
by Baldwins was supplied by them to the Atlantic Coast Line, 
hence the name. Beyond the wheel arrangement, this engine, 
No. 153, had no unusual features, and it had an ordinary narrow, 
but deep, fire-box. 

The next 4—4-2’s were constructed by Baldwins in 1896 for 
the Atlantic City division of the P. and R.R. These were 
numbered 1027 and 1028, and were Vauclain compounds with 
Wootten boilers. Subsequently, large numbers of ** Atlantic ” 
engines were built, but it was not until 1901, or thereabouts, 
that the wide, or modified, Wootten fire-box began to be adopted 
in conjunction with it. A 4-4-2 locomotive was, however, 
designed and built by Mr. Geo. S. Strong as far back as 1885. It 
was known as * A. G. Darwin No. 1,” and had a long fire-box of 
the circular flue type. As in the case of the Baldwin 4-4-2’s 
with Wootten boilers—Nos. 1027 and 1028—the driver’s cab was 
placed midway over the boiler barrel, while the fireman’s position 
was, of course, at the back of the fire-box. Strong’s engine was 
not, perhaps, what may be called a genuine * Atlantic,’ seeing 
that Mr. Henszey’s 4—4—2 design was a deliberate and reasoned 
effort to improve the normal! four-coupled locomotive with the 
normal boiler and normal fire-box. 

In this country Mr. H. A. Ivatt’s “* 990,” constructed at the 
Doncaster works of the Great Northern Railway in 1898, was the 
first bond fide ** Atlantic * engine in British practice. It was said 
that Mr. Ivatt took as his model the Stirling 4-2-2, or 8ft. single, 
mercly reducing the size of the driving wheels. and adding another 
pair. Anyway, No. 990 was a typical 4-4-2, and embodied 
all the chief characteristics of No. 153, Mr. Henszey’s first 
* Atlantic.”” The next English 4—4—2 tender engine was No. 
1400 on the Lancashire and Yorkshire Railway, built in 1899 
with inside cylinders. 

In 1903 the North-Eastern and Great Central Railways built 
outside cylinder 4-4—2’s ; in 1904 the Great Western converted 
No. 171 “‘ Albion ” from the 4—6—0 to the 4-4-2 type ; and in 
1905 ‘* Atlantics ’’ were introduced on the London, Brighton 
and South Coast Railway. All of these lines multiplied the type, 
as also did the Great Northern Railway and Lancashire and 
Yorkshire Railway. 

Thus five English railways adopted the so-called genuine 
* Atlantic,” and one line the doubtful “ Atlantic.” It is 
difficult to say, however, whether the outside position of the 
cylinders really enters into the design, Mr. Heaszey’s sole object 
being to obtain increased steaming capacity, chiefly by means of a 
larger and deeper fire-box. In America, at any rate, inside 
cylinders would not be used with such a type. As I see it, 
Henszey evolved the 4-4-2 simply from the whee! arrangement 
of his 2—4—2 engine. 

F. W. A.T. Loco, EF. 
Stevenage. Herts, August 18th. 


BREWER. 


BELT DRIVING. 


Str,—Referring to my letter re belt driving, in your issue of 
15th inst., I notice an error in the percentage marked on the 
illustrating diagram, showing the amount by which the belt 
speed lags behind the speed of the periphery of the driving pulley, 
at the point where the belt first touches the above pulley. This 
percentage is marked 0.7, but should be 0.4, and, with 0.6 at 
the other end, would then give an average lag of the driving side 
of the belt of 0.5 per cent., which is 1.1 per cent. less than the 
lag of the slack side, as is stated in the text. 

J. Russert Hopper, M.1,M.E. 

Epsom, August 16th. 


Srr,—I did not intend to continue this correspondence, which 
appeared to have reached its useful limit, but Mr. Hopper’s 
statements seem to call for comment on points of fact. 

(1) The belt speed does not depend on length of belt in practice. 

If the speed were so increased the long drive would be under 
the same conditions as short drive at lower belt speed. Also it 
should be obvious that slacking off the initial tension cannot 
possibly raise the tension on the tight side, and still less can it in- 
crease the power pull, which.has nothing to do with the tension 
at all. See Mr. Hopper’s para. 4, p. 164. 


(2) The experiments by Dr, Lorenz are new to me, T cannot 





compare the crude experiments I made some years ago, and 
incidental only to another aim, but my notes show that the small 
leather straps I experimented upon were sluggish in recovery of 
stretch. I kept no definite notes of this all through, but I find 
a note that in one case, after a stress of 450 lb. or so per square 
inch, recovery was not complete until as long as ten minutes 
after relief from load. I think Dr. Lorenz did not take account 
of the three parts into which stretch and its recovery may be 
divided. Also the writer in the Engineering Mayazine, pre- 
viously quoted by me, recommends relieving factory belts from 
tension when out of use, as at night, as a great aid to maintenance 
of full tension and driving power. It is possible to he too 
scientific, and cause a miscarriage of justice thereby. 

Gro. T. PaRpnor, 
Angmering, August 17th. 


THE COST OF ELECTRIC LIGHT. 


Srr,—I thank you for inserting my query, re efficiency of the 
electric light, in your issue of the 14th February last. I am also 
indebted to Messrs. Pardoe and ‘‘ F. E. H.”’ for replies under 
“Letters to the Editor,’”’ dated 2lst February, but neither 
correspondent gave a direct answer to my question. 

“ F. E. H.” writes, “‘ he states that nearly 90 per cent. of 
current is converted into useless heat ; this is quite contrary to 
all facts.” I can only leave “ F. E. H.” to reconcile his blunt 
negative statement with figures published by the late Professor 
John Tyndall, in 1880, and more recently expanded by Professor 
V. B. Lewis, viz. :-— 

Per cent. Energy transformed into Heat and Light. 

Heat. Light. 

Per cent. Per cent. 

Mins « 8 

we Na “en 2 


Candles 
Oil Jamps 
Coal ga-— 
Flat flame and Argand 
Regenerative . . 
Incandescent .. 
Flectric— 
Geisler tubes 
Inecandevcent .. 
Are .. 


98 
93 
88 


ey as © ae % 
ae 5 
90 10 
Magnesium light 85 15 
Sun light Tue ai ee 30 
Glow worm, fire-flies. beetles .. 1 99 

H. A. Earle also writes: ** From investigations which have 
been made in connection with the energy consumed by incan- 
descent lamps, we find that of the total heat units in the coal 
practically the whole is dissipated and only a remainder of 
4 per cent. is converted into the light which it has been our 
object to preduce.” 

My query was whether such an exceedingly wasteful process 
as the production of electric “ light’’ from the increasingly 
scarce commodity coal can be justified ? The distribution of 
electric power is highly efficient, the delivery of power by gas 
mains taking first place. The abstract of Sir Dugald Clerk's 
lecture in your issue of 4th April is of great interest. 

E. C. 8. 

Largs Bay, South Australia, 12th June. 


THE NEW PATENTS AND DESIGNS BILL. 


Sir,—My comnuunication in reference to the above-named Bill, 
which was published in last week’s ENGINEER, has brought me 
many lettersin agreement, showing that [have been merely voicing 
the opinion of most people interested. As regards the so-called 
** Bill ” itself, to my mind it appears to be the funniest document 
of its kind I have ever perused, as it seems to consist mostly of 
provisions, amendments, cancellations, Xc., in alteration of the 
‘ principal Act,”’ /.¢., the discredited 1907 Act, which still forms 
the main part of the new * Bill.” [I would strongly advise your 
many readers to obtain a copy of the said * Bill,”’ and judge of 
the matter for themselves. 

Fortunately—although the new “ Bill’ has passed its third 
reading in the House of Commons-—it has still to run the gauntlet 
of the House of Lords, which has declined to deal with it till next 
session, so that there is still hope that it may there be amended 
“out of existence,” as a leading London daily paper last year 
suggested that its predecessor, the proposed 1917 Bill, should 
have been. Meanwhile I understand an influential committee 
of inventors, engineers, and others interested is being appointed 
to consider the matter further. 

James Kerra. 

Hampstead, August 19th. 








STANDARD FISH-PLATES. 


A REVISED set of specifications and sections for steel 
fish-plates has just been issued by the British Engineering 
Standards Association. No very great changes have been 
made since the issue of 1914, but, in view of the desire 
expressed by a number of users, a second harder quality 
of steel hes been added as an alternative material from 
which the plates may be rolled The hard steel is specified 
to contain from 0.3 to 0.4 per cent. of carbon, while the 
manganese, silicon, phosphorus and sulphur remain as in 
the ordinary carbon steel. The bending tests have now 
been reduced by the omission of the hot bend test and the 
cold bending through the bolt holes. The angle of bend 
for the hard steel is fixed at 120 dey., and its tensile break 
ing strength from 36 to 42 tons per square inch, with a 
minimum elongation of 20 per cent. The fish-plate for the 
standard 20 Ib. flat bottom rail has been omitted from the 
new specification, as that rail will form the head of a new 
series of light flat bottom rails, ranging from 101b. to 
20 1b. per yard, specifications for which will shortly be 
issued. The new fish-plate specification is published by 
Crosby Lockwood and Son at Is. net. 








Iv was stated recently by the President of the Board of 
Trade that the question of train services for race meetings 
was one for the individual companies which, in providing 
extra trains for any purpose, had regard to other public 
requirements. The consent of the Railway Executive 
Committee was not necessary before supplying such trains 
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The Industrial League. 
No, II.* 


Ir was generally regretted that Mr. G. N. Barnes 
was unable to take the chair at the session dealing 
particularly with the labour problem. In a letter 
addressed to the League he dealt briefly with the 
policy of the extremists in the Labour Party who 
may lead the workers into dangerous paths. He 
dwelt, however, with satisfaction on the fact that 
common sense was again beginning to take control. 
Post-war prosperity, he insisted, depended upon 
co-operation between the different classes of the 
community, with increased preduction of goods, 
which would bring prices down and bring about 
peace in the industrial world. 

It has been stated that Mr. J. R. Clynes’ paper 
on ‘‘ The Position of Labour in Industry ” attracted 
a large attendance, and, broadly speaking, it is true 
to say that the interest taken in the Conference 
increased towards the end after its early proceedings 
had been made known through the Press. 


PosITIOoN OF LABOUR IN INDUSTRY. 


The general nature of the problem discussed by 
Mr. Clynes was indicated in last week’s issue. 

In elaborating his argument the author insisted 
that the rewards to workmen were fixed by a wrong 
standard. Capitalists could no longer pursue their 
way to wealth without regard to the human needs 
of the masses of workers. The workers must, how- 
ever, do their part. Great Britain could not keep 
its place in the markets of the world as a great manu- 
facturing and exporting country by encouraging 
any system of under-production. Production might 
for the time being suffer some curtailment by reduced 
hours of labour, but output ought not to be lessened 
by any other means, and output could be greatly 
increased by improved systems of production, re- 
organisation, the use of the best appliances, by good 
time-keeping, and by the removal of any old-time 
method which might have hindered production in the 
past. Employers, however, must not make the 
mistake of thinking that workmen will agree to pro- 
duce more unless they can enjoy a greater share of 
what they produce. In other words, increased out- 
put must mean not only increased commercial pros- 
perity or increased profits ; it must mean an increased 
standard of social life for the worker. with higher 
wages, and therefore a greater purchasing power to 
buy and consume more of the goods resulting from 
labour. 

Mr. Clynes dealt frankly with the ca’ canny pclkicy. 
The workers could, he said, make no more grave 
mistake than to encourage under-production. Scarcity 
of commodities was the opportunity of the profiteer. 
Some forms of profiteering could be punished by the 
law, but workmen who deliberately restricted output, 
or who failed to accept any form of industrial develop- 
ment which could make their labour more productive, 
were punishing themselves and their class without 
knowing it. If profiteering was conscious pilfering, 
ca’ canny was an ignorant act which deprived many 
people of their real needs. 

When the workers were unorganised, and could 
have little to say in fixing labour conditions and pay, 
over-production sometimes produced an artificial 
state of trade depression and unemployment. We 
had, he said, outlived that possibility, and should 
outlive speedily the heresy, which a few appeared 
ready to foster, that lessened production meant 
greater assurance of work for other people. On the 
contrary, it meant the greater prospect of unemploy- 
ment. It impeded recovery from the industrial dis- 
location which the war inevitably caused. It kept 
up prices and lowered nothing but the workman’s 
standard of existence. It was in the highest degree 
harmful to the general public interest, but in a special 
degree under-production was the enemy of the masses, 
whose pressing needs required a more abundant 
supply of all forms of materials for house-building, 
for food production, the manufacture of every kind 
of house requisite, clothing, and the common daily 
needs of existence. 


PRE-waR METHODS AND Post-waR NEEDS. 


_ On the subject of legally restoring pre-war practice 
in the workshop, the question had, Mr. Clynes con- 
tinued, been put as to the necessity of establish- 
ing in law conditions of employment which rested 
upon voluntary effort before the war. The answer 
was that, inasmuch as employers could not be trusted 
by the trade unions to restore after the war conditions, 
which during the war the unions voluntarily agreed 
to set aside, the unions had to exact from the Govern- 
ment of the day a pledge that they would use the 
Instrument of the law to give them back what they 
had forfeited. No one need apologise to any class 
of the community for trade union privileges, rules, 
and regulations. Every class had its practices, 
regulations, and lines of demarcation. Indeed, 
trade unionists had often cited professional men and 
lawyers as skilled and experienced men who had set 
them a great example in building up for manual 
workers some of those defences to which they were 





* No. I. appeared August 15th. 





entitled. So that the difference between the appren- 
ticed engineer and the non-apprenticed, non-skilled 
labourer was perhaps only the difference expressed 
between the position, say, of the solicitor and the 
advocate. The great profession, having got these 
well-established privileges, rules, and regulations, 
adhered to them very rigorously. The only con- 
siderable class in the community which set aside its 
privileges and regulations was the manual working 
class. He did not know any other. There might 
be such, and if so they were worthy of honourable 
mention. 

Mr. Clynes then proceeded to.deal with a somewhat 
difficult subject. In discussing the claim of the 
partially skilled and unskilled workers, special refer- 
ence was made to the case of wage-earning women 
for wnom, without any detriment to the just demands 
of men, a place in industry must, it was asserted, be 
found, not as a favour, but asa right. The disadvan- 
tages of avoidable strikes, and the need of reforming 
the trade unions to bring their procedure in line with 
modern practice, were also discussed, and the special 
spheres of action of leaders and the individual work- 
men made the subject of comment. One thing must, 
however, it was well said, be assured. Agreements 
must be kept and the pledged word of a leader be 
a bond for those who «lect to follow him. 

Finally, reference was made to the responsibilities 
of the new era which is now being ushered in. Not 
merely the Government, but all of us, are reminded 
by Mr. Clynes that we have now the greatest oppor- 
tunity presented that had arisen in modern times, 
and that unless we gave a ready and sincere sanction 
to proposals for genuine reconstruction and industrial 
peace it would strengthen the hands of those who 
appeal to force and who would destroy our repre- 
sentative institutions. 

The reading and discussion on the paper by Mr. 
Clynes would at the conventional Conference have 
terminated the active work of the day. Delegates 
had been in attendance all day, and had had important 
subjects under review. These industrial reformers 
are, however, gluttons for work. 


Sop StewarpDs’ DINNER. 


The adjournment for the dinner given by the loca! 
shop stewards at the Queen’s Hotel brought no 
relaxation from the task for which the Conference 
had been convened. It was felt that the gathering 
around the dinner table was a fitting opportunity for 
both sides to express their views on the general 
aspect of the relation of industry and labour. Tix 
dinner proved a great success, and the attendance 
was so large that it was necessary to provide an over- 
flow gathering, but hosts and guests assembled under 
one roof when Mr. Neville Chamberlain, who occupied 
the chair, opened the talking with a statement on the 
national situation. 

There could, said Mr. Chamberlain, have been no 
more opportune moment for the holding of the Con- 
ference. During the first few weeks strange words 
had been heard from responsible public men. Eco- 
nomic disaster, hunger, unemployment, ruin, national 
bankruptcy, these were the phrases on the lips of 
men to-day. He took comfort in the fact that it 
was characteristic of Englishmen that they rose to 
meet danger when they saw it. He believed they 
would do so at this critical period in our history. 
The one cure for the evils which threatened us was 
to work and increase production. At the same time 
it would be a false policy to take away the profits 
which were everywhere an incentive to production. 
The price of living would come down, and the worker 
was perhaps concerned if wages were also to sink to 
a lower level. Employers did not want to see wages 
reduced, added Mr. Chamberlain, and the sentiment 
was naturally warmly received by an assemblage in 
which workers were in a majority. It was made 
clear, however, that Mr. Chamberlain had in mind 
wages per hour or week, and not wages per ton or per 
article. The latter must, he said, be put on a lower 
basis. Wages per week in the United States were, of 
course, higher than in this country, but per ton they 
were vastly lower. We had to bring up our standard 
in this respect to that of the United States. When 
British industry had passed through the transitional 
period he believed it could hold its own even with 
the highly organised and perfected American system. 
Employers had got to recognise that there could be 
no return to the pre-war state of things. Most of 
them did recognise it, and were prepared to give the 
workers a new position. The employers’ responsi- 
bility did not end with the paying of wages for work 
done, and unless the workers were put in a position 
to live a full and human life and allowed to rise from 
the position of being mere machines, there could be 
no permanent industrial peace. He believed that 
considerable progress towards this end had already 
been made. 

A short address by Mr. H. E. Blain followed. This 
representative of Capital has always something to say 
which is worth hearing. His main point was that the 
Industrial League should be regarded as the free- 
masonry of all engaged in industry. 

Mr. Robert Young, speaking for the Labour side, 
said that any dislocation of the engineering industries 
would be the greatest calamity which could fall 
upon the country during the period of reconstruction. 
If the employer and employed could only get together 


they could settle the question of increased production 
and at the same time determine the distribution of 
the wealth created by industrial effort. The Indus- 
trial League was an organisation which could be 
joined by individual workmen, and he hoped that 
branches would be established all over the country, 
and that a common meeting ground for employers 
and men would be thus opened up. Nothing but 
good could come of such a movement. 

Mr. J. Wardle, in another of his happy little 
addresses, protested that he did not desire a future 
Gibbon to write the history of the decline and fall of 
the British Empire. The immediate task before the 
nation was to fight our internal enemies. He believed 
that a policy of common sense stimulated by common 
danger would come to the top. The work undertaken 
by the Industrial League was believed by those labour 
leaders who have joined it to be of the greatest value. 
In his concluding remarks Mr. Wardle made public 
what has been an open secret to those in touch with 
the League. We refer of course to the gift of £20,000 
by Sir William Dupree to enable the League to extend 
its programme of work. While on this topic, it may 
not be inappropriate to express the hope that means 
may be found of amalgamating the interests of this 
and the other organisations formed with somewhat 
similar objects. One strong body could do more 
effective work than two or three working inde- 
pendently, and it seems a pity that there should be 
any duplication of effort in a field where, above all, 
a policy of concentration on definite objects is so 
desirable. Although there was no public discussion 
of this point, it was raised more than once in the course 
of informal talk which followed the dinner. Perhaps 
something may come of the hopes of amalgamation 
which are entertained. 


EDUCATION. 


At the final session of the Congress Mr. J. M. 
MacTavish, who is the General Secretary of the 
Workers’ Education Association, opened a discussion 
on ‘Education in its Relation to Labour and 
Industry.” He reminded the Conference of the 
possible effect of the rise to power of the working 
classes and the urgent needs that education should 
be upon lines which would lead to that power being 
wisely exercised. Little more than a century ago 
the working class of Europe had no social status 
other than that of hewers of wood and drawers of 
water. To-day they were the most powerful factor 
in social and industrial change. If they were as 
passive and powerless as they were a century ago, 
there would be no industrial problem. But it was 
the power of their organisations and the attitude of 
these organisations to industry that constituted the 
problem. These organisations, industrial, political, 
and co-operative, were forming a triple alliance that 
was becoming not only national, but also international. 
History held no record of a similar movement. It 
carried within it the power to make or unmake 
Western civilisation, and as the working class became 
more conscious of that power and more highly 
organised there was no reason to doubt that it would 
be used in such a way as will make rapidly either for 
the one or the other. Class sentiment, or what was 
commonly called class consciousness, intensified, 
strengthened, and rationalised by history, conflict, 
and conference, was the kernel of the industrial 
problem. 

Already the possibility of teaching our children a 
common culture had been thought out. Dr. Hayward 
had advocated that there should be prepared for use 
in our schools a liturgy consisting of the finest selec- 
tions from the world’s religious teachings, literature 
and music, and that we should establish a system of 
school celebration days to commemorate the world’s 
greatest personages and greatest ideas. Such a 
system would not only provide a training for the 
intellect, but would idealise great men, great events, 
and great ideas, and would assist to cultivate mental 
habits from which would spring the impulse to serve. 

No discussion of the problem would be complete, 
however, said Mr. MacTavish, without a consideration 
of the part which education should play in solving the 
immediate industrial problem of increased production. 
There was a strange lack of understanding as to the 
real nature of the problem. It was only by physical 
energy and human interest that it could be solved. 
Work should be education; when it ceased to be 
education it became drudgery. Men were the slaves 
of the machines they worked. To-day there were 
millions of men and women doing work in which they 
had no interest, with the result that they periodically 
came out on strike ostensibly for bigger wages or 
improved conditions. The real reason lay deeper. 
The attitude of the workers was due to the resent- 
ment of the human spirit which instinctively 
demanded for its growth and development a larger 
measure of freedom and greater opportunities of 
expressing itself in work than was possible under 
present conditions. 

Since interest in work was essential to increased 
output, means would require to be devised for giving 
to workpeople a larger measure of freedom for express- 
ing themselves in their work and a larger measure of 
control over their working conditions. They must 
be taught the great sciences underlying their crafts 
and callings, the history of the industrial community 
to which they belonged, and technical education 





should be imparted only by those who were masters 
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of the great art of teaching, and therefore able to 
liberalise it. - 
THe Crass STRUGGLE 


It was a mistake either to ignore or disparage what 
was called the class struggle. All human progress 
was the outcome of struggle, and the class struggle 
was no exception to the rule. At the moment it 
might threaten revolution by violence. That was 
the inevitable result when human passions ran high. 
But these could be allayed, and if the struggle was 
conducted in a spirit of sanity, tolerance and fair 
play, history would yet record it as one of the greatest 
modern factors making for orderly human progress. 
But sanity, tolerance, and fair play were born of 
knowledge imbued in a right attitude of mind. Hence 
the need for a system of adult education that would 
help towards a truer understanding of the nature of 
the struggle, and imbue those who participated in 
it with the human qualities of tolerance and fair play. 
It must not be assumed that such a system was only 
needed for the working class. The danger to the 
community that arises from the conflict of. class 
interests was not merely due to an uneducated working 
class. It was equally due to an uneducated employ- 
ing class. The successful employer was undoubtedly 
an expert in his own business. He knew how to 
utilise the forces that make for financial success. 
But he was too often woefully ignorant of the sources 
of those forces, or of the results that would ensue 
from a too reckless use or exploitation of them. He 
had all the gifts that make for successful mechanical 
organisation, but lacked those that make for successful 
human organisation. If this was true of the em- 
ployers, what of the multitude of shareholders who 
had no human interest in industry and were only 
concerned with their share of the product. 

Since the rapid development of a system of adult 
working-class education was one of urgent importance, 
and since the system, if it was to be successful, should 
on the one hand meet the requirements of the Board 
of Education and on the other meet the reasonable 
demands of the working class, Mr. MacTavish sug- 
gested the following plan :—The authority responsible 
for awakening interest, stimulating and organising 
the demand, establishing and maintaining right 
principles and methods, and exercising general con- 
trol should be a working-class organisation. This 
organisation must, however, stand for education in the 
truest sense of the term. It must oppose any attempt 
to impose opinions. While, therefore, it ought to 
have close relations with existing working-class 
associations, it must have its own distinct organisa- 
tions and confine itself to its own functions. To 
retain the confidence and sympathy of the working 
class, it should be representative of working-class 
bodies in its national, district, and local organisations. 
It ought, however, to admit to membership other 
bodies, more especially educational bodies, which 
accept its aims and objects, and will not endanger 
genuine working-class control. Such a system ought 
to recommend itself to all parties concerned. It 
would remove the suspicion of unfair bias, be an in- 
ducement to adult students to join, inasmuch as 
students would more readily join classes under the 
auspices of an educational movement of which they 
were members than under authorities which were 
more or less alien to them, while it would satisfy 
the legitimate demand for working-class control. 








British Railway Workshops in 


War Time. 
No. V.* 


HORWICH AND NEWTON HEATH WORKS, LANCA- 
SHIRE AND YORKSHIRE RAILWAY.—II. 


A CONSIDERABLE amount of general munitions 
work was done at Horwich. It took the shape of 
gun equipments, field carriages, barbettes, and various 
other heavy steel castings and forgings. As examples, 
Fig. 26 shows an 8in. howitzer, B.L. Mark L, the 
carriage and trail of which were made at Horwich. 
Fig. 27 is a carriage and mounting for a travelling plat- 
form for a 3.6in. high-angle gun. It shows the first 
of a type designed at Woolwich, but manufactured 
at Horwich. 

In steel castings alone no less than 10,000 articles, 
of a total weight of 850 tons, were made, varying 
from gun cradles for 9. 2in. carriage garrison barbettes, 
weighing about 2} tons each, to caps and raising 
screws for 13-pounder M.D. mountings, weighing 
6 1b. each. These parts were machined and fitted 
complete into mountings. Hotchkiss guns for the 
Admiralty and anti-aircreft and anti-submarine 
gun mountings were also turned out, and master 
gauges which ranged down to 0.028in. needles correct 
to 0.0003in. were mede in hundreds to pass the 
severe specifications at the National Physical Labora- 
tory, Teddington. 

The Horwich works did their share, too, in the 
supply of projectiles. Shells up to 13.5in. were 
machined; 6in. shells of various marks were turned 
out in thousands by female labour, whilst cartridge 
cases of 18-pounder, 13-pounder, and 6-pounder, 
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millions in number, were re-formed entirely by females. 
Quantities of fuses, Marks 100, 101, 102, and 103, 
along with many types of gaines and adapters were 
cast, rolled, and machined—the last by female 


FIG. 26—8-INCH HOWITZER 


labour entirely. Fig. 28 gives a view of the fuse shop 
in which were employed fifty-one women and girls. 

At a critical stage of the war there was a sudden 
call from the Front for a certain new type of control 


light railways—points, crossings, steel sleepers, fish- 
plates, point levers, &c.—was made in the permanent 
way shop at Horwich, assembled and sent overseas. 
Fig. 30 shows a complete set for a left-hand turn-out. 


ON TRAVELLING CARRIAGE 


The company also sent thirty-two 0-6-0 goods 
locomotives with eight-wheeled tenders overseas. 
They had to be first overhauled and fitted with 
suitable draw-gear for use with French rolling stock. 














FIG. 27—PLATFORM AND 


gear for searchlights, which led to the introduction 
of the skew gear for the mechanical control of anti- 
aircraft projectors, two views of which are reproduced 
in Fig. 29. From them it will be appreciated that this 


FIG. 283—VIEW IN THE FUSE 


was a fine piece of mechanism, consisting of numerous 
parts. It was built from sketches made on the battle- 
field, the controls being cast, machined, and fitted 
at Horwich and dispatched promptly. 

A considerable quantity of 60 cm. material for 


MOUNTING FOR 3.6-INCH HIGH ANGLE GUN 


We may add here that at the request of the Govern- 
ment employment and housing accommodation were 
found for a large number of Belgian refugees at 
Horwich and Newton Heath. 
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SHOP AT HORWICH WORKS 


It should be observed in concluding this descrip- 
tion of the work done by the Lancashire and York- 
shire Railway Company that, simultaneously, the 
usual upkeep of locomotives, carriages, wagons, 
electric motor cars, &c., was being sustained at 
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Horwich and Newton Heath, and the construction 
of the rolling stock for the Manchester and Bury 
electrification was carried on. 

The modern equipment to be found in the shops 
at these places led to the company being given as 
much, and as important, work as any. Both works 
being under the one control of Mr. George Hughes 
led to very happy results from the co-ordination thus 
made possible. Appreciation of the services ren- 
dered was shown in Mr. F. E. Gobey, the works 
manager at Newton Heath, being made an O.B.E., 





regulating the traffic. When it was known the flow 
of traffic would be very heavy, passengers had to book 
in advance, and tickets were issued to travel by a 
particular train only, the issue of the tickets being 
limited to the carrying capacity of each train. The 
system enabled the company to cope with the number 
of passengers offering themselves for transit, and the 
arrangements were so successful when tried in the 
summer months of 1918 for the outward journey only 
that similar arrangements were made for Easter and 
Whitsuntide and the summer months of 1919, in 





Research in Non-Ferrous Metals. 


ABOUT & year ago representatives of the non-ferrous 
metals industries met and resolved to form a Research 
Association on the lines of the Government scheme for 
industrial research, which, it will be remembered, includes 
the provision of a fund amounting to one million pounds 
sterling, to be expended on assisting scientific investiga- 
tions of benefit to all-British industries. A provisional 
committee was elected to take steps towards the formation 
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FIG. 29—SKEW 


and Mr. G. N. Shaweross, the acting works manager 
at Horwich, a M.B.E. 

Traffic conditions on the Lancashire and York- 
shire during the war were very much changed. The 
cotton trade was seriously affected, and whilst engi- 
neering works found many of their usual outlets 
closed, the manufacture of munitions, armament, 
&c., and machinery therefor more than compensated 
for the lack of other orders. The Lancashire and 
Yorkshire, being mainly an east-west railway, was 
affected by the closing of the eastern ports and by 
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GEAR FOR THE MECHANICAL CONTROL OF ANTI-AIRCRAFT PROJECTORS 


addition to which traffic was regulated from Black- | 


pool on the return journey. The arrangements gave 
everybody satisfaction ; the traffic was worked und2r 
the most economic conditions; and there was no 
undue overloading nor any crushing for trains. 

We feel we cannot close this article without referring 
to the fact that the company had the advantage of 
having Sir John Aspinall at the head of the manage- 
ment practically throughout the war. Sir John was 
in Germany when the war broke out, and was made a 





prisoner. In his absence Mr. Arthur Watson sat on 





FIG. 30—LEFT-HAND TURN-OUT FOR 60-CM. GAUGE RAILWAY 


more traffic flowing to and from the west. The 
greater importance of Liverpool as a port and a naval 
base had an influence, too. Traffic conditions were 
adversely influenced by 32 engines, 1710 wagons, 
27,000 sleepers, and 15 miles of rail, single track, 
having been sent overseas. 

In the passenger traffic, notwithstanding the short- 
age of stock and staff, the cessation of cheap fares, 
the company was called upon to convey a very large 
number of people, particularly to Blackpool and 
Southport. Considerable difficulty was oxperienced, 
and for the two places named the compariy commented 


the Railway Executive Committee, and was requested 
to remain there after Sir John had returned. Our 
pages have made several mentions of the good work 
done by Mr. Watson at the Railway Executive and 
our satisfaction at his appointment to the office of 
general manager when Sir John retired at the end of 
1918. We must not forget to mention another officer 
of the company who has done good work at home, on 
committees, such as that for standardising the dimen- 
sions of rolling stock, namely, Mr. George Hughes, the 
chief mechanical engineer of the Lanvashire and 





Yorkshire Railway. 


of an association, and a brief survey of the scheme has just 
n issued. In a letter which accompanies this publica- 
tion the secretary, Mr. E. A. Smith, says that it is expected 
| that the Board of Trade will issue a licence to the Associa- 
| tion in the near future, and that on its receipt more 
elaborate details of the work will be forthcoming. 
The survey mentioned above, after stating that the 
Association will have the support of the Government 
| Department of Scientific and Industrial Research, gives 
a list of the members of the Provisional Committee, which 
| includes most of the well-known names connected with the 


| non-ferrous metal industries of this country. Mr. Thomas 
| Bolton is chairman, and Mr. F. Tomlinson, of the 
| Broughton Copper Company, vice-chairman. The booklet 


then goes on to point out how the aid derived from scientific 
research and investigation of materials and processes is 
now generally recognised by the large majority of manu- 
facturers ; but in the past such research work has been too 
casual and spasmodic, chiefly owing to indifference on the 
part of the manufacturer and lack of organisation. 

The Association will use every endeavour to remedy this 
defect by promoting research on broad and continuous 
lines, and so assure progress in the non-ferrous metals 
industries. The memorandum and articles of association 
will provide for the establishment of a research institute 
and experimental workshop, but full advantage will be 
taken of existing institutions. It is intended at an early 
date to obtain suitable quarters for housing an information 
bureau, to appoint a staff, and to establish branches in 
various centres of the country. This bureau will be a 
store-house of tabulated scientific and technical informa- 
tion collected from all available sources, and arranged in 
such a form as to be of easy access and practical utility to 
meet the everyday wants of those engaged in the produc- 
tion, treatment, working, and use of non-ferrous metals. 
It will be readily understood from the foregoing brief 
outline that if the Association is to meet with success it is 
necessary that it be assured of the practical support of 
every individual firm of importance engaged solely in the 
non-ferrous metals industries and also of firms which are 
substantial users or workers of non-ferrous metals, such as 
railway companies, locomotive builders, shipbuilders, 
electrical, textile, and general engineers. 

The method by which a firm’s annual subscription will 

| be assessed will be decided by the Association in general 
meeting. Until otherwise decided, the levy will be based 
| upon the capital employed in the business—except where 
a firm’s capital is partly employed in other than non- 
ferrous metal work, in which case the firm’s subscription 
will be specially assessed—according to the following 
scale :—Minimum annual subscription, £25; on the first 
£20,000 capital, 3s. per cent.; on the next £20,000 capital, 
Is. per cent.; on all over £40,000 capital, 6d. per cent. 
Contributions made by firms over an agreed period, whether 
by way of subscription or special grant, will be recognised 
by surveyors of taxes as business costs, and will not be 
subject to income or excess profits taxes. Subject to 
certain conditions, ¢.g., that research is conducted on a 
sufficiently Jarge scale, for every £1 6 annually 
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on research and the Information Bureau a grant of £1 
(up to £5000) will be made annually over the agreed period 
from the Government fund of a million sterling placed 
at the disposal of the Department of Scientific and In- 
dustrial; Research. Fundsgare required to carry on the 
work of the, Provisional Committee, and any subscriptions 
now made will rank, if so desired by the donor, as payment 
towards entrance fee or subscription due to the Association 
when finally formed. Pte 

-s Among those who have promised to assist the Associa- 
tion in an advisory capacity are Professor H. C. H. Car- 
penter and Dr. W. Rosenhain. The offices of the Com- 
mittee are at 30, Paradise-street, Birmingham. 








American Engineering News. 


LOCOMOTIVE FIRE-BOX WITH WATER POCKET. 


A FIRE-BOX that has shown high evaporative efficiency 
on the Chicago, Milwaukee and St. Paul Railway has a 
triangular pocket or water leg 4in. wide set vertically with 
its 5}ft. horizontal side in the crown plate and its 2}it. 
vertical side about 18in. back from the tube plate, the 
lower corner of the pocket having a 6in. pipe connection 
through the lower part of the tube sheet. Comparative 
tests were made with two ten-wheeled eight-coupled goods 
engines of 108 tons weight, having cylinders 23in. by 30in., 
63m. driving wheels, 49 square feet of grate and about 
3390 square feet of total heating surface. The water leg 
in one engine gave 53 square feet of heating surface, while 
the other engine had arch tubes giving 30 square feet. 
In regular service on runs of 90 miles the engine having the 
water leg showed the following results :—24.7 per cent. 
less coal tired per 1000 ton-miles ; 19.4 per cent. less coal 
per locomotive mile; 11.1 per cent. less water per 1000 
ton-miles ; 18 per cent. more water evaporated per pound 
of coal fired ; 25.3 per cent. higher equivalent evaporation 
per pound of combustible ; 27.92 per cent. higher boiler 
efficiency. The device is not expensive to apply and no 
trouble from scale or leakage is anticipated, while no 
maintenance or repair expense was required on the test 
fire-box after several months’ service. The device is 
known as the Nicholson thermic syphon and is to be applied 
to a number of engines as a result of experience with the 
first engine thus equipped. 


GOODS WAGONS OF 110 TONS CAPACITY. 


Steel goods wagons having a rated carrying capacity 
of 105 tons for hopper-bottom wagons aad 110 tons for drop- 
bottom wagons are the latest development in rolling stock 
for the Pennsylvania Railway. The slightly lower capa- 
city of the former is due to its inclined ends, the latter 
having a flat bottom with drop doors. Six-wheel bogies 
are used, having cast steel frames of box section and cast 
steel bolsters seated on nests of coil springs on the 
U-shaped equaliser beams whose ends rest on the axle- 
boxes. A single centre sill or longitudinal takes the 
lufting stress and is composed of a pair of steel channels 
having transverse beams, which transfer the greater part 
of the load to the sides, which are in effect deep plate girders 
with %),,in. webs reinforced by vertical stiffeners, a bulb 
angle for the upper boom or flange and a heavy outside 
angle for the lower flange. Inside transverse members 
hold the sides against buckling under the side pressure 
due to the contents. The dimensions of these large goods 
wagons are given below :— 

Gondola wagon. 
50ft. Vin. 
48it. 6in. 

9ft. Sin. 
10ft. 2in. 
8ft. 1din. 
11ft. 6in. 
9it. Oin. 
45ft. 6in. 
& tons 
37 tons 
110 tons 
3660 cu. ft. 
4000 cu. ft. 


Hopper wagon. 
; doft. 6in. 
53ft. 8in. 
9ft. Sin. 
10ft. 2in. 
8ft. 9in. 
1lft. 6in. 
9ft. Oin. 
51ft. Oin. 
8 tons 
40 tons 
105 tons 
3500 cu. ft. 
3875 cu. ft. 


Length over headstocks 
Length inside. : 
Width inside .. 

Width over all 

Height inside 

Height, rail to top ‘of side 
Bogie wheel base .. 
Total wheel base 

Weight of each bogie 
Total weight, light 

Rated capacity .. 
Cubic capacity, level full 
Cubic capacity, heaped 








ELECTRIC v. HYDRAULIC DRIVES IN STEEL 
WORKS. 


Ly concluding an address to the Association of Iron and 
Steel Electrical Engineers on “‘ The Relative Merits of 
Electric Motors and Hydraulic Power for the Operation 
of Auxiliaries in Steel Works,’ Mr. R. B. Gerhardt said : 
In the case of the furnace door hoists the +xpense of opera- 
tion is about the same with hydraulic or electric drive. 
The initial cost of the electric drive is almost three times 
that of the hydraulic drive. 

With the furnace cover drives the advantage as to 
expense of operation and initial cost lies with the hydraulic 
drive. It should be remembered, however, that ease of 
control has a decided advantage in the case of the electric 
drive, and the hydraulic furnace covers for a large mill 
might require more operators than electric covers, in which 
event the expense of one additional operator would more 
than offset the saving indicated with the hydraulic drive. 

The electric-driven elevator has an advantage over an 
hydraulic elevator in both operating expense and initial 
cost. 

For driving the side guard manipulator the electric 
motor has an advantage over the hydraulic cylinder in 
operating expense, and the initial cost of either drive is 
about the same. 

The electric drive for lifting table and middle roll balance 
on @ three-high plate mill costs considerably more than 
hydraulic drive, but has a decided advantage over the 
hydraulic in operation expense. 

There is comparatively no difference in the cost of 
operation between an electric-driven and an hydraulic 
bloom shear, but the initial cost of the electric drive is 
considerably higher than that of the hydraulic drive. 

There is probably very little difference between the 
reliability of the hydraulic drive and that of the electric 
drive in each of the above-mentioned applications. 


The hydraulic field covering large power¥presses and 
forges has not, up until the present time, ever been invaded 
by the electric motor, but this does not necessarily mean 
that the electric drive cannot be adapted to do this work. 
More than likely it is the prohibitive cost which has kept 
the electric motor out of consideration. 








Recent Australian and New 
Zealand Locomotives. 


Or the two locomotives illustrated on this page the 
:* Cl” was designed for the Victorian Railways of 
Australia, and the other for the New Zealand Railways. 


ejector isifitted in{the smoke-box.¥ It is brought into 
action by ‘the driver turning on a jet of hot water from the 
boiler, which flushes out the ash chute and thoroughly 
empties the smoke-box. 

The“ D.D.” class Victorian Railways light lines mixed and 
goods locomotive, with a tractive power of about 20,000 Ib., 
is taken as the standard, and rated at 100 per cent. capacity 
and its load behind the tender up a | in 50 gradient is 270 
tons. The“ A 2” class, rated at 130 per cent., and having 
a tractive power of about 25,500 Ib., hauls a load of 350 
tons up a similar gradient. The new consolidation locomo- 
tive, with a tractive power of 36,138 lb., has been rated at 
210 per cent. capacity. It is anticipated that it will haul 
560 tons behind the tender up a 1 in 50 gradient ; on flat or 
level country it will take 1600 tons, while on a fairly level 
track, such as between Newport and Geelong, its load is 
estimated at 1350 tons. 











AUSTRALIAN LOCOMOTIVE FOR THE VICTORIAN RAILWAYS 


The former follows the most recent British design pretty 
closely, with necessary modifications to meet local con- 
ditions. The principal dimensions are as follows :— 


Consolidation Locomotive—* C1” 
Newport. 


Class ; made at 


5ft. 
22in. dia. by 


36,138 lb. 
200 Ib. per sq. inch 


Diameter of driving wheels 
Cylinders + ree: Dama one 
Tractive power 
Boiler pressure 
Heating surface— 

Fire-box > 

Tubes... .. 

Superheater 


28in. stroke 


173 sq. feet 
1879 sq. feet 
369 sq. feet 
2421 sq. feet 
Grate area . 32 sq. feet 
Tender capacity— 
i. 4 Water ees ls .. 4600 gallons 
eee ee -. 6} tons 
Total length overall— 
Engine and tender 
Total weight— 
Empty . oe 
Roadworthy 


64it. = 


91 eae. 
127 tons 


The New Zealand engine represents the *‘ Ab” class. 
It is a simple superheated six-wheel coupled tender engine, 
with cylinders 17in. by 26in. and 4ft. 6in. driving wheels. 
The steam pressure is 180]b. per square inch. The 
tender carries 44 tons coal and 3500 gallons water. The 
total weight in working order is 79 tons. This type. of 
engine was designed and built in New Zealand Government 
Railway workshops for working trains on level country in 
Canterbury, and during some trials made on express trains 
in that district is reported to have effected @ saving of 
more than 25 per cent. in coal and water over the class 
‘** A” compound locomotives formerly used for these 
trains. The type is cheaper to build than the compounds, 
hauls heavier trains, and is more economical to work and 
maintain. 

The“ A 6” locomotives were so successful in Canterbury 
that they were afterwards tried in the North Island, where 
one has been running main trunk trains between Wellington 
and Taihape for the past year. On the main trunk trains 
these engines haul better loads at a less cost than class 
‘ A" compound locomotives, and owing to their large 
water carrying capacity do the run between Wellington 











LOCOMOTIVE BUILT IN THE NEW ZEALAND GOVERNMENT RAILWAY WORKSHOPS 


” 


The superheater is of the “ Robinson” type. All the 
steel and iron castings, including wheel centres and 
cylinders, are of Australian manufacture. 

Amongst improvements we may note that the ashpan 
door slides can be operated by compressed air by means of 





a cylinder provided for the purpose, and that an ash 


and Palmerston North without having to stop to 


water. 








THE annual expenditure on tramway track renewals in 
Brighton for the next seven years is to be £10,000. 
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Railway Matters, 





Tue Royal Assent was given to the Ministry of Transport 
Bill on the 15th instant. 

LONDON omnibus workers’ uniforms, which cost £20,000 
in 1914, now cost £55,000. The cost of the clothes of the 
Underground railway employees has increased from £8500 
to £22,000. 

CoNFIRMATION of the comments in our leading article 
of the Ist inst. as to port congestion is found in the admis- 
sion by Sir Auckland Geddes that on July 16th the number 
of empty open trucks at Avonmouth was 38, whereas the 
number required for the day’s loading was 482. 


As the London and North-Western express for London 
was leaving Manchester at midnight on the 13th-14th 
instant, one of the coaches in the middle of the train was 
derailed and thrown on its side. Six passengers were 
injured, but no one had to be detained in the hospital. 


REPLYING to questions by various members, Mr. Bonar 
Law said on the 7th instant that the report of the Select 
Committee on Transport (Metropolitan Area), which 
required very careful study, was then under the considera- 
tion of the Departments concerned, which were preparing 
their report for presentation to the Cabinet. 


SPEAKING on July 28th at the annual meeting of the 
Gloucester Railway Carriage and Wagon Company, the 
chairman, Sir Richard V. Vassar-Smith, said that at the 
exhibition of the horticultural association in connection 
with the works, held the previous Saturday, he had met 
eight men who had been with the company for fifty years. 


SPEAKING in Committee on the Ministry of Transport 
Bill, Earl Brassey said that it was rather curious that the 
average tonnage carried by a privately-owned wagon in 
1913 was 350 tons, whilst it was stated a short time ago 
that the average tonnage carried by all wagons, including 
those privately owned, was only 258 tons. He thought it 


was clear from this that privately-owned wagons were | 
| 75 per cent. is accounted for by the lower average output 


giving effective assistance to the transport system. 

In the early hours of Saturday, the 16th instant, a rail 
was maliciously removed from the Great Northern of 
Ireland Company’s branch line between Beaupare and 


Navan, which led to a goods train between Drogheda and | 
| out in which the position of danger spots are located for 


Navan being derailed. No personal injuries were sus- 
tained. 


agricultural labourers in Co. Meath. 

Ly the new Ministry of Transport Act a definition is given 
of the word “* possession ”’ originally used in connection with 
railways in the Act of 1871, which gave the Government 
power, when an emergency has arisen, to take possession 
of a railway or the plant employed thereon. 


right of control and direction as may be necessary for the 
exercise of his powers under this Act, but shall not confer on 
him any rights of ownership.” 

IN answer to a question Mr. Bridgeman said recently 
that the number of wagons belonging to the railway com- 
panies in 1914 was about 750,000, and that the present 
number was about 725,000, many of which were in need of 
repair. 
of Trade, the number of privately-owned wagons in Great 


Britain registered to run on railway companies’ lines was in | ~- 
8 7 I 7 | riveted together. 


August last about 630,000. No corresponding pre-war 
estimate was available, but the number of privately-owned 
railway wagons then in use was almost certainly higher. 

REFERENCE was recently made in this column to the 
proposal that Members of Parliament should have free 
passes to visit their constituents. The unfavourable 
reception given to the recent efforts of the Government to 
raise the salaries of all Ministers to £5000 a year is believed 
to have suggested to the Government that neither of these 
proposals would be popular, and that nothing more will be 
heard of them. It is significant that when the member 
for Kettering was called upon on the 7th instant “ to ask 
the Prime Minister if he can now state the decision of the 
Government with reference to free railway passes for 
members,”’ he rose and said “* Withdrawn by request.” 

ACCORDING to the Board of Trade returns, the value of 
the railway material exported during the first six months 
of the present year was as follows; the corresponding 
figures for 1918 are shown in brackets :—Locomotives, 
£433,538 (£792, 426) ; rails, £839,481 (£299,189) ; carriages, 
£181,362 (£401,183); wagons, £486,700 (£157,894) ; 
wheels and axles, £223,549 (£210,460); tires and axles, 
£453,402 (£305,335) ; chairs and metal sleepers, £126,334 
(£40,220) ; miscellaneous permanent-way, £420,315 
(£324,183) ; total permanent-way, £1,407,643 (£669,897). 
The weight of rails exported was 52,104 tons (15,964 tons), 
and of chairs and metal sleepers 7770 tons (2652 tons). 
The value of locomotives exported during the month of 
June, 1919, alone was £68,042, of which £29,205 was for 
British India ; of rails it was £237,605, of which £14,662 
was for Sweden, £149,681 for British India, £31,621 for 
Straits Settlements, and £7087 for New Zealand. 


CONSIDERABLE interest has been aroused in the state- 
ment made on the 7th instant by the Chancellor of the 
Exchequer on the Consolidated Fund Bill, in which he said 
that the Budget position was less favourable. On that 
occasion he said, as regards railways :—‘‘ He should like 
to bring that subsidy to an end. Hon. members must not 
press that railway fares should be reduced before the 
railway accounts balanced. On the contrary, railway 
passenger fares must remain until the railways were in a 
sound position. Then they might consider reducing them. 
lf at any time they could show that the rates charged were 
uneconomic, he quite agreed that they would have to raise 
them. He had been asked whether freights ought not to 
be raised. Yes, they ought, and when the Ways and 
Communications Bill passed there would be power to do so. 
It was not a thing to be done brutally or roughly, or with 
the same ease as raising the passenger fares. Those who 
knew more than he did about the subject of railway rates 
had told him that a mere flat rate increase on all rates was 
an impossible proposition and would have disastrous con- 
sequences. He.wanted to bring the subsidy to the railways 
to an end as quickly as possible.” 





This outrage was not, as is so frequently the case | ; f 
in lreland, a political act, but was intended to interfere |.ing the resulting disturbances at a number of hydro- 


with the transit of cattle, and was inspired by the strike of | 


i The definition | 
is as follows :—‘ Possession of an undertaking taken or | 
retained under this Act, shall confer on the Minister such | 


According to a census recently taken by the Board | 





Notes and Memoranda. 





Ir has been decided by the Legislative Council of the 
Isle of Man that the supply of electric light in Douglas 
should be provided by the Douglas Electric Light Company 
and not by the Corporation. 


In a recent test at the Village Deep mine, South Africa, 
a hand rotation rock drilling machine, using 53 cubic feet 


| of air at 801b. drilled 4.55in. per minute, while at the 


Premier mine another machine drilled approximately 
3.9in. per minute with an air consumption of 35 cubic feet. 
During the fifteen years which have elapsed since the city 
and suburban tests in 1904 the weight of a drilling machine 
has been reduced from 287 lb. to 401b. without loss of 
drilling speed. This mechanical triumph is hardly realised 
to-day. 

Tue cause of failure of some concrete pipes, 20in. in 
diameter, laid in Arizona for an irrigation scheme, is 
discussed in an article by Professor G. E. P. Smith, in the 
Engineering News Record. The failures took the form of 
Jongitudinal cracks, but the internal pressure was in- 
significant. The Professor suggests that the cause of the 
cracks was the unequal expansion of the pipe as it absorbed 
moisture when the water was first admitted. The water 


-only partially filled the pipes, which were very dry, and 


experiments showed that in these circumstances there was 
a tendency for the pipe to crack along the top. 


THE decline in the output of mining employees is not, it 
appears from the valedictory address of the retiring 
president of the South African Institution of Mining 
Engineers, confined to European mining districts. Labour 
costs on the Rand have nearly doubled during the past 
few years. To be exact, the cost per ton of ore in 1914,was 
8s.4d. Itisnow 13s. 7d. Thus the inceease is 5s. 3d. per 
ton, which is shared between whites and natives in the 
proportion of 3s. 2d. to 2s. ld. About 25 per cent. of the 
increase is due to advances in wages, while the remaining 


per man. 

IN an article on ‘‘ Submarine Acoustics” in Nature, 
Mr. F. Lloyd Hopwood concludes by saying that already 
hydrographic surveys of the North Sea are being carried 


charting purposes by exploding depth charges and record- 


phones connected to land stations. This method of sub- 
marine sound-ranging is by far the most accurate method 
of locating such spots, and also provides a means of 
enabling a ship at sea to obtain its correct bearings. By 
dropping a bomb hundreds of miles at sea, a ship can in a 
few minutes communicate its position to the nearest shore 
station and receive this information itself back again by 
wireless. ; 
Some hints on the possibilities of using up scrap ship 
plates made possible by the introduction of the cutting 


| blow-pipe, are given in a recent issue of the Iron Trade 


Review. An example is the making of some large hooks for 
handling the heavy ladles in a steel mill. Each of these 
hooks is 8ft. in length, and is made up of six layers of plates 
of the full length of the hook, and four shorter layers of 
half the length. The plates, which are of jin. material, 
and are held together by countersunk rivets, are first 
marked with a templet to serve as a guide for the oxygen 
cutting blow-pipe. When cut, they are assembled and 
It is claimed that a laminated con- 
struction of this kind is exceptionally strong, and being 
made of waste material it is cheap. 


In an article contributed to The Centval, Mr. C. J. Good- 
win says: The function of a chemical engineer in a large 
chemical works is practically that of a liaison officer 
between the works chemist and his staff on the one hand, 
and the engineering staff proper on the other. The works 
chemist and the engineering staff may be said to speak 
different languages, and owing to differences in their 
education they approach problems in an entirely different 
manner, and think along different lines. In consequence, 
when they are jointly called upon to deal with a new pro- 
blem, or to undertake the construction and setting to work 
of new plant, friction and failure only too often result. 
The chemical engineer should receive a sound general 
engineering education, including electrical, civil and 
mechanical engineering, mathematics, and the theory and 
design of machines and structures. 


AccorpinG to Mr. Walter A. Hull, of the United States 
Bureau of Standards, Pittsburg, observations made in 
casting reinforced concrete columns and forms made by 
covering the spiral reinforcement with metal lath, indicate 
that such an expedient would be practicable in cases in 
which it might appear desirable to substitute other pro- 
tective material for the protective concrete ordinarily 
provided. Gravel concrete columns with vertical and 
spiral reinforcement over which part or all of the thickness 
of the protective covering had been provided in the form of 
cement plaster, gave better results than columns of the 
same type with the usual concrete protective coating, but 
much poorer than columns from trap rock, blast-furnace 
slag and limestone aggregates with protective concrete 
in the usual form. 


A tetTTeR from Mr. Donald F. McLeod, Professor of 
Railway Engineering in the Chinese Government Engineer- 
ing College at Tangshan, North China, published in the En i- 
neering News Record, describes an interesting adaptation 
of local materials to construction in hand. The contractor 
who dug a large, open well on the campus, 30ft. in diameter 
and about the same depth, used for cribbing the stalks 
of a plant similar to sorghum to hold up the sides of the 
excavation, together with the surcharge due to the material 
being excavated, until he could get a stone lining in place. 
He successfully salvaged all his sorghum stalks as 
the stone wall was completed. The letter continues: 
“Sorghum stalks are valuable as fuel when they are of 
no further use for building material. Although there are 
coal mines here, the shafts are deep, about 1300ft., which 
makes coal cost 4 dols. per ton—pretty high for a man who 
gets only 30 cents a day in wages. Consequently, nothing 
in the way of vegetation is despi as fuel, every leaf, 
every blade of grass being carefully gathered up for that 


purpose. 





Miscellanea. 


Tue electricity scheme which the Dundee municipality 
is considering will require the expenditure of £1,000,000. 

Tue Municipal Council of Paris proposes to expend 
£3,000,000 on works for the distribution of electric power 
during 1919-20. 

Tur Exhibition of Shipping, Engineering and Machinery, 
which is to be held at Olympia in September and October, 
is to be opened by Lord Weir. 

ARRANGEMENTS are being made for the utilisation of 
the water power of the river Tort, near Ritart, in the 
province of Cerona, Spain, for the generation of electricity. 


Ir is expected that forty out of the seventy millions of 
feet of timber which the British Timber Controller has 
ordered in British Columbia, will be shipped to this country 
by the end of the year. 

THE new 32in. section mill at the Mosseud Works of 
William Beardmore and Co. will be set to work very shortly. 
It is said to be the largest mill of its kind in the country, 
and capable of rolling 4000 tons of sections per week. 


Tue works which are now being carried out for the pro- 
vision of an electricity supply to Gwalior, India, include a 
dam on the Parbati River, 150ft. high, a canal 40 miles 
long, and a pipe line, which will provide a head of 300ft. 


RECENT investigations have shown, says the Chemical 
Trades Journal, that the mud ot Lake Telga Bodas, Java, 
contains 80 per cent. of sulphur, and the Dutch Govern- 
ment proposes to erect a plant for the manufacture of 
sulphuric acid. 

Tue Elgar Scholarship in Naval Architecture has been 
awarded by the Council of the Institution of Naval 
Architects to Mr. W. G. Green, of Chatham Dockyard, and 
the Earl of Durham Prize to Mr. W. G. Perring, also of 
Chatham Dockyard. 

WHEN the plant at the National Projectile Factory, 
Mossend, was sold recently, three 10-ton electric cranes 
realised £1000 each, while 5-ton cranes ranged from £850 
to £1050. An Asquith drilling machine was sold for £900 
and shapin, machines fetched from £110 to £220. 


Tue Cleveland Institutien of Engineers and the North- 
East Coast Institution of Engineers and Shipbuilders 
propose to establish a joint technical institute in Middles- 
brough. The Methodist New Connexion Caapel in Cor- 
poration-road, Middlesbrough, has been acquired for the 
purpose. 

Tue time for accepting entries for the Cammeli Laird 
Scholarship in Naval Architecture and the Parsons 
Scholarship in Marine Engineering of the Institution of 
Naval Architects has been extended to August 3lst. 
Application forms may be obtained from the Secretary, 
Institution of Naval Architects, 5, Adelphi-terrace, Strand, 
Wes. 

THE water is continuing to rise in the coal pits of the 
Tipton district of Staffordshire to such an extent. that it 
appears to be only a question of time before the whole ot 
them become water-logged. The whole question of mines 
in the Tipton district is under consideration by the Con- 
troller of Coal Mines, but the unwatering of the mines has 
been abandoned, the pumping operations being continued, 
for the present, to supply water to the Birmingham Canal. 

THE recent drought resulted in the water reservoir 
of Leyland Motors, Limited, near Preston, getting very 
low, so one of the company’s motor-driven fire-engines 
was installed on the bank of a river about half a mile away 
and set to work to refill the reservoir. The vertical lift 
was about 8tt., and the water was delivered through two 
lines of 2}in. hose. The water pressure at the pump was 
50 lb. and the suction 7jin. During a run of 112 hours 
the machine consumed 237 gallons of petrol. 

UnpER the Government scheme of financial assistance 
for the higher education of ex-Service officers and men, 
the total number of grants awarded by the Board of 
Education now amounts to 5400, including officers and 
meu in about equal proportions. The courses in respect 
of which grants have been awarded include more than 
1000 for engineering and technological subjects, between 
600 and 700 for classics, philosophy and literature, and 
about an equal. number in pure science and mathematics. 
Applications are still being received in large numbers, and 
are being dealt with at the rate of more than 200 a day. 

A COROLLARY to the recent growth of professional 
associations operating as registered trade unions is the 
formation of federations of such associations. One such 
body has been formed in the Federation of Technical and 
Scientific Associations, in which are included the National 
Union of Scientific Workers, National Association of 
Industrial Chemists, Electricity Supply Commercial Assoc- 
ciation and the Electrical Power Engineers’ Association. 
The immediate object of the Federation is, it is announced, 
to secure the recognition of the claims of the executive, 
administrative and supervisory grades of the various 
industries and to secure united action on matters of general 
interest affecting those grades. 

Tue shareholders of the British Westinghouse Electric 
and Manufacturing Company, Limited, have received 
official information regarding the proposed alteration of 
the title of the company. It is pointed out that the con- 
templated change of name was under consideration at the 
time tie control of the company was transferred from 
America to England, when certain agreements were entered 
into for division of territories. One of the conditions 
imposed on the company was that on the termination of 
the agreements the use of the name “‘ Westinghouse ” was 
to be discontinued by the British company, and, as those 
agreements .would expire in 1922—unless otherwise 
extended by mutual consent—the directors are only 
anticipating the inevitable. It is announced that‘negotia- 
tions for a revision of the agreements have resulted in a 
provisional agreement. The British Westinghouse Com- 
pany secures greater freedom of action, which will result 
in mutual advantages to both parties, but it provides for 
immediate change of name of the company to become 
operative in October next. After serious consideration 
by the directors, it has been decided to adopt the title 
“Vickers Electrical Company, Limited,” which appears 
to be a natural corollary to the recent amalgamation. 
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A Great French Shipbuilding Scheme. 


A FAR-REACHING scheme for the development of 
the French merchant marine in general, not only by 
the construction of a number of new vessels in the 
native shipyards, but also by the purchase of ships 
from Allied nations, has been prepared by the respon- 
sible Ministers, and a Bill to authorise an expenditure 
of £78,000,000 for the purpose is on the point of being 
submitted to the legislative chambers for considera- 
tion. Apparently this proposed outlay, the approval 
of which is looked upon as a foregone conclusion, 
does not include the making of any provision either 
for incidental, though absolutely essential, projects, 
such as the extensions of port works and equipment 
for the rapid discharge of steamers up to 12,000 tons, 
or for the scarcely less important expansion of the 
sorting stations or sidings at the ports, in order to be 
able rapidly to deal with the great increase in traffic 
which it is confidently expected will be experienced 
in the course of the next few years. Prior to the war 
the total French tonnage of passenger and freight 
steamers combined represented 2,400,000. Of that 
total, 900,000 tons were lost during the course of 
hostilities. Even with the pre-war tonnage, however, 
it was only possible for one-fourth of the aggregate 
imports and exports to be shipped, the balance of 
three-fourths being transported in vessels belonging 
to other nations. The question of developing the 
merchant marine has been under consideration for 
some time past, and it has now been possible to 
prepare a scheme which M. Claveille, Minister of 
Public Works, states will result in the creation of a 
total fleet of 5,000,000 gross tons in a definite period 
of three years from the present time. Before deciding 
on the new scheme, an examination was made of the 
situation of affairs in the middle of July. It was 
found, for instance, that the gross tonnage of vessels 
acquired, constructed or ordered by the State on the 
basis of credits previously granted was 509,000. On 
the other hand, private shipowners have accom- 
plished better results, better indeed than had been 
expected as a fresh beginning since the conclusion of 
hostilities, and an official tribute has been paid to 
the great efforts which they have put forth in this 
direction. Thus, the orders definitely placed by 
private enterprise in France and other countries 
comprise ships of a total of 1,015,000 tons gross, of 
which 491,000 tons represent passenger steamers 
and combined passenger and freight ships, and 
524,000 tons consist of cargo vessels and other kinds. 
It will therefore be seen that the vessels ordered by the 
State and private shipowners reach a combined 
total of 1,524,000 tons. 

It is, however, quite evident that an additional 
new tonnage of 1,524,000 is totally inadequate for a 
country which aspires to transport in national ships 
the whole of its outward and inward foreign trade, 
and even when supplemented by those of the pre- 
war fleet of merchant steamers which still remain, 
and many of which, be it said, should really be re- 
placed by modern vessels, the number would be still 
insufficient if the national object is to be successfully 
achieved. Under these circumstances, the French 
authorities decided, in the first place, to take a census 
of the productive capacity of the native shipyards, 
for although it may be good policy to purchase ships 
from Allied countries, it is realised that it is better to 
keep the French yards and their workmen occupied. 
As a result of the census, the Government proposes 
under the Bill to allocate orders to the national 
yards for their entire production for a period of three 
years, “ if the prices are reasonable.” It is impossible 
to understand from recent speeches of the Minister 
of Public Works the amount of the tonnage which 
will be represented by these orders. But M. Clémentel, 
Minister of Commerce, was more precise on a recent 
occasion when he mentioned that the Minister of 





Public Works had already given orders to the national 





yards for vessels of a total of 1,000,000 gross tons. 
The Minister added that in these cases the prices to 
be paid by the builders for coal and ship plates had 
been guaranteed to be equal to English prices, so 
that the vessels would be constructed substantially 
at the same cost per ton for raw materials as British- 
built ships. It was explained that this concession 
would place upon the shipowners the obligation to 
charge freight rates identical with those of British 
shipowners. As the prices for coal and shipbuilding 
materials have been guaranteed, the natural assump- 
tion is that, if the actual purchase prices are higher 
than those paid by British shipbuilders for the same 
kind of materials during the corresponding period, 
the amount of the difference will be defrayed by the 
Government and the contribution will represent 
what is practically a subsidy on shipbuilding. On the 
other hand, and in the absence of any information 
on this particular point, it may be concluded that 
the ships ordered by private enterprise and repre- 
senting 1,015,000 tons, or at least the percentage of 
them contracted for in native yards, do not carry a 
guarantee as to the prices which the builders will have 
to pay for coal and other materials. 

It was, of course, known in Government circles 
that the productive capacity of the French shipyards 
would be insufficient fully to cope with the programme 
of 5,000,000 gross tons within a period of three years. 
As a consequence, the responsible Ministers some 
months ago approached the Governments of the 
United States and Great Britain for assistance in 
the supply of ships. In this connection, the Minister 
of Commerce, replying recently to an interpellation 
on the economic policy of the Government, stated 
that the 500,000 gross tons of ships arising from the 
agreement which he had signed with the British 
Government had now been allotted to the French. 
It is not quite clear whether these ships have been 
sold or transferred for a time, but an unofficial state- 
ment is to the effect that they have been lent. The 
Minister of Commerce also mentioned that important 
purchases were on the point of being concluded in 
the United States. Since then, M. A. Tardieu, 
General War Commissioner for Franco-American 
transactions, has given details of those acquisitions 
with which he has been associated. It appears from 
this information that the ships already delivered 
and those yet to be supplied by the United States 
will total 1,000,000 tons gross, of which 75 per cent. 
will be steel steamers and only 25 per cent. wooden 
vessels. In addition, there has to be taken into 
consideration the share of the German tonnage of 
merchant vessels to be assigned to France under the 
terms of the Treaty of Peace, so that the big pro- 
gramme seems in a fair way of realisation, at all 
events on paper. The French State under the cir- 
cumstances promises to become a large merchant 
shipowner in the course of the next few years. No 
light on the problem of the working of the State 
steamers has apparently been thrown by recent 
Ministerial speeches, but the inference to be drawn 
from the speech delivered by the Minister of Com- 
merce, as previously mentioned, is that the ships of 
1,000,000 tons ordered by the State from private 
yards are to be transferred to shipping companies. 
Moreover, a French newspaper statement, which is 
attributed to an authority who is competent to judge 
the question, is to the effect that the steamers being 
built for State account are to be handed over to 
companies in which the State, so to speak, will become 
a shareholder for the amount of the State’s contri- 
bution in ships to each company. If this really 
represents the proposed policy as regards the con- 
templated new fleet, considerably more than half the 
aggregate tonnage of 5,000,000 will be under Govern- 
ment control. It remains to be seen whether this 
policy will prove to be sound. At any rate, without 
State intervention in the acquisition of ships, it 
would be impossible for the French nation to make 
the strenuous effort to become independent of the 
merchant fleets of other countries which in 
cont-mplation. 
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Labour and Economie Conditions. 


A HANDICAP under which those who have sought 
to restrain unreasonable demands made by labour 
have had to work is that the campaign for shorter 
hours without reduction of wages has hitherto been 
made without reference to economic conditions. 
That is a matter on which the workers have preferred 
to remain ignorant. The result, as was pointed out 
by Mr. P. W. Robson, the chairman of Clayton and 
Shuttleworth, Limited, in a letter to the workmen 
of that company, is that production is languishing, 
the output per man per hour is substantially less than 
in the pre-war period, strikes are frequent, and 
demands which have the effeet of increasing the cost 








of production are being made at short intervals, 
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It need hardly be said that under such conditions it 
is impossible for engineering firms to enter into con- 
tracts, while the buyer hesitates to order goods when 
it is uncertain what he will be called upon to pay or 
at what date he may expect delivery. If, on the 
other hand, the manufacturer makes a firm contract 
he runs the risk of incurring considerable loss through 
sudden rises in wages and in the cost of raw materials. 
A practical scheme under present conditions—and 
an example was outlined in the letter to which refer- 
ence is made—is to adopt such methods that the 
earnings of the workers will bear some reasonable 
proportion to the ‘efficiency of their own efforts, so 
that good and regular work may be adequately 
rewarded. Profits, it is argued, are not a correct 
basis for the calculation of wages, because profits— 
assuming that limitation of production in association 
with high wages to workers is not pushed to an 
extreme point—depend on the success or failure of 
commercial management. 

In this connection it is a matter for congratulation 
to learn from what has recently taken place at con- 
ferences of the Federation of Engineering and Ship- 
building Trades and the Amalgamated Society of 
Engineers that a better understanding of economic 
conditions in industry is entering the minds of those 
who are responsible for trade union policy. The 
position in the shipbuilding and engineering trades 
at this juncture will repay examination. It will be 
recalled that a reduction from either 53 or 54 hours 
per week to 47 hours per week was granted in the 
shipbuilding trades on the understanding that con- 
ditions of working would be revised so that the 
shorter working week should not affect output. 
That the reduction actually had the effect of lowering 
output is now common knowledge, even if the exact 
percentage of decline cannot be definitely stated at 
this moment. Mr. George Roberts, whose interest in 
shipping as Minister of Food should enable him to 
judge the situation with a near approach to accuracy, 
has repeated within the last few days a statement he 
made on a previous occasion that, whereas there had 
been an expectation of an output of 2,000,000 gross 
tons of merchant shipping for the current year, the 
actual figure is not likely to exceed 1,000,000 tons. 
That, in face of this probable result, there should 
have been a fresh demand for a reduction of hours in 
the shipbuilding and allied industries from 47 to 44 
hours per week is an illustration of the length to which 
the extreme elements in the Labour world would go 
in their endeavour to reach the objectives they have 
set themselves to gain. It was quite clear to em- 
ployers that such a demand could not be conceded, 
and it is satisfactory to be able to record the fact that 
the leaders of the trade union movement have realised 
that they had gone too far, and that they have 
shifted their ground. They begin to grasp, indeed, 
the simple fact that there is a limit to the reduction 
of working hours and to the constant lowering of 
output per man, which limit cannot be passed without 
reducing the industry concerned to a position of 
impotence. The official statement made after the 
Conference held a few days ago, at which forty-six 
trade unions were represented, gave the terms of a 
resolution which was then adopted. That resolution, 
we have no hesitation in saying, appears to outline 
a new policy of the workers which, if it were carried 
to its logical conclusion, would make possible that 
period of industrial peace which must be the founda- 
tion of any attempt to open up the markets of the 
world to the British engineering trades. 

Let us consider for a moment what has happened. 
It has been decided to recommend to the unions 
represented at the Conference that there be appointed 
a committee to consist of six employers, six employees, 
and six members of the negotiating committee which 
has been in confererice with the Engineering and 
Shipbuilding Employers’ Federations, and that the 
proposed committee should be instructed to investi- 
gate the economic effect of a 44-hour week throughout 
the engineering and shipbuilding industries having 
regard to methods of production and foreign com- 
petition. This committee should, it is suggested, 
appoint an independent chairman, who would be 
authorised to make the fullest investigation and 
report at the earliest possible date. Meanwhile 
negotiations on the details and the working conditions 
consequent on the introduction of the 47-hour week 
are to be proceeded with, the object being, it is under- 
stood, to take measures to ensure that production 
shall not fall below the level of the old working week. 
The application for the 44-hour week will naturally 
stand over pending the report of the proposed com- 
mittee. It is not likely that employers, whose co- 
operation in the formation of the committee is to be 
sought, will raise any objection to the investigation 
which the committee would undertake. It is quite 
essential that workers should be made acquainted 
with the possible economic effects of limitation of 








output and reduction of working hours. The decision 
to obtain the appointment of such a committee is 
one of the wisest steps taken by labour for a very long 
time past, and we feel confident that when the report 
of this committee of inquiry is submitted to the 
shipbuilding and engineering unions, it will have a far- 
reaching influence on the future trend of labour 
policy. 





Diesel Engines in Monitors. 


A GRAPHIC account of the useful services performed 
off the Belgian coast by the monitors of the Dover 
Patrol is given by Admiral Sir Reginald Bacon, 
Commander-in-Chief at Dover from 1915 to 1918, 
in the articles he is contributing to the Daily Tele- 
graph. The first vessels of this class, each carrying 
a brace of old 12in. Mark VIII. guns, 35 calibres long, 
which had been taken out of the ‘‘ Majestic ”’ class, 
soon found themselves outranged by the modern 
heavy guns that the Germans placed in position 
between Zeebrugge and Ostend, including several 
ldin. 45-calibre naval pieces on mountings which 
permitted a very high elevation. To cope with these 
formidable weapons it was necessary to mount guns 
of equal power in the monitors, and the Marshal Ney 
and Marshal Soult were therefore armed with two 
ldin. each, the guns and their mountings being 
appropriated from a battleship of the ‘‘ Queen Eliza- 
beth ” class under construction at the time. These 
two monitors were built in eight months by Messrs. 
Palmer at their Jarrow yard. The dimensions were : 
—Length, 355ft.; beam, 90ft.; draught, 10}ft.; dis- 
placement, 6670 tons. From the engineering point 
of view they were noteworthy as being the first large 
British men-of-war to be propelled by internal com- 
bustion engines, but that the experiment was not an 
unqualified success is apparent from Admiral Bacon’s 
humorous account of the Marshal Ney’s engine-room 
troubles. 

“ Reliability in both officers and ship is,” he remarks, 
“the first thing that an admiral values. The Marshal 
Ney, judged by this standard, was a hopeless sinner, 
but her officers and men made up for her deficiencies. 
Her engines not infrequently exploded when asked to 
start ; her engine-room was scarred as if by shrapnel 
from the fragments of burst cylinder heads, and the 
escapes of the engine-room staff were miraculous. 
Her chief engineer, Mr. Swan, stuck to the engines 
like a Trojan, and almost overcame their bad habits ; 
and really, when talking to him, you were almost 
converted to the opinion that just one little alteration 
would make them start next time the ship was re- 
quired. Added to this, when they did not burst, 
they usually would not start, and when once started 
no one liked to stop them for fear of not being able to 
start them again. But, without exaggeration, the 
more they burst and the worse they behaved, the 
more Mr. Swan loved them and the more cheery 
Captain Tweedie—commanding the monitor—became. 
On one occasion, before tine days of smoke screens, 
when we were firing at the observation stations and 
military headquarters at Middelkerke, a German 
battery—the Tirpitz—took us on, but at almost 
extreme range, so the fire was only moderately 
accurate. The Ney was specially marked out by the 
battery for its attention, so I ordered her to weigh. 
This she did, and started her starboard engine. The 
port engine, however, refused to move; her helm 
jammed hard a-starboard, and so she commenced 
turning a series of circles. The supply of compressed 
air for engine starting ran short, so it was unwise to 
stop the starboard engine, as that engine was working 
the air compressor. Round and round she went in 
the tideway, quite out of control—unable to start 
the port and afraid to stop the starboard engine, with 
the Tirpitz llin. shells just missing her—until the 
Viking (Commander E. R. G. R. Evans) was ordered 
to come to the rescue and tow her. This she did in 
good style, covering the operation with a dense cloud 
of smoke from her funnels. The Marshal Ney then 
retired ignominiously back to Dunkirk in tow of the 
destroyer at twice her normal speed. A sense of 
humour quite made up for such minor annoyances.” 

In view of the truly magnificent record of efficiency 
established by the engines of the whole British Navy 
throughout the war, we can afford to appreciate the 
amusing side of this solitary exception to the rule. 
Still, it is only fair to establish certain facts with 
regard to the machinery of the Marshal Ney. This 
ship, like others of her type, was built at lightning 
speed, practically everything being subordinated to 
quick delivery. We understand that, as first designed, 
she and her sister, the Soult, were to have had re- 
ciprocating steam engines, but to save time it was 
decided to install two sets of Diesel motors which had 
been constructed for mercantile use: It was recog- 
nised that the motors in question were not really 
powerful enough for their new réle, and no one was 
surprised when they failed to ‘“‘ make good.” Each 
of the two installations was designed for 1500 horse- 
power, from which it was estimated that a speed of 
6 to 7 knots would be attained. On trial the Soult’s 
engines worked up to 1900 horse-power, giving a speed 
of 6.6 knots, while those of the Ney developed 
2300 horse-power, her speed being 6.3 knots. It is 
therefore obvious that the engines were driven beyond 


their designed capacity, as, indeed, was unavoidable 
in order to propel the vast bulk of the monitors at a 
reasonable speed. The wonder is, not that these 
over-driven engines worked badly, but that they 
worked at all in such abnormal circumstances. Those 
of the Soult gave very little trouble, and it is safe to 
conclude that had the engines of the Ney been placed 
in the ship for which they were originally ordered, 
they, too, would have given complete satisfaction. 
We hold no brief for the internal combustion system 
as opposed to steam machinery for naval purposes, 
but we think it desirable to state the foregoing facts 
lest non-technical opinion should hastily conclude 
that the former system proved a total failure on its 
trial application to naval use. If proof were neces- 
sary that British manufacturers are well to the front 
in developing internal combustion engines for marine 
use, it would be found in the fact that the fastest 








heavy oil-engined vessels in the world are the “J” 
class submarines belonging to the British Navy. 
These vessels, displacing about 1420 tons when in 
diving trim, have a speed on the surface of 19 knots, 
and several units of the class have exceeded that 
velocity by nearly one knot without being unduly 
forced. Their performance is the more remarkable 
in view of the fact that the space occupied by the 
propelling machinery is more restricted than would 
be the case in a German submarine of equivalent size, 
and that the armament is exceptionally powerful and 
the living space unusually commodious. 








On the Remuneration of Engineers 
in China. 


(By a Correspondent.) 


NOTHING is more irritating to the technical man 
than wild criticism either of his work or remuneration 
by people who know nothing at all about technology. 
For many years engineers in the Royal Navy suffered 
because Admirals of the old sailing days insisted upon 
comparing them with ‘a Lascar with an oil can.” 
It was simply the prejudice born of ignorance ; none 
of the modern officers in his Majesty’s senior service— 
at any rate, none of those stationed on the China 
coast—-ever criticises the executive rank and increased 
pay which the naval engineer has secured and deserves. 

Some time ago a not unimportant daily news- 
paper in South China published a leading editorial 
article containing some remarkable comments about 
the Public Works Department of the Colony. Of 
course, the main thesis of the article was one that is 
usually popular in any community ; it was a criticism 
of the local government. In these days, when we 
hear so much about the struggle for democracy and 
the principles of self-determination concerning govern- 
ment, it is, indeed, difficult to defend the autocratic 
methods of government which obtain in the Crown 
Colony of Hong-Kong, and presumably in all the 
other British Crown Colonies. On the other hand, it 
would be absurd to overlook the fact that Hong-Kong 
contains about half a million Chinese and, excluding 
the armed forces of the Crown, only about 5000 
Britons. However, during recent years especially, 
there have been conflicts between the Government 
and the white community upon various questions of 
policy, including the treatment of Germans after the 
war and the adoption of conscription. Tne Governor 
of Hong-Kong, it has been said, actually possesses 
more autocratic powers than did the Dowager Empress 
of China. Some of the more independent members 
of the community chafe under the thought. Thus 
it is quite a recognised local state of affairs that unless 
you are in the Government employ you are, as a 
matter of course, “‘agin the Government” in the 
Colony of Hong-Kong. That, perhaps, would not 
matter if Hong-Kong were not the pivot of British 
trade interests in China. All of the big commercial 
‘“hongs”’ have their headquarters in the Colony. 
A considerable proportion of the Chinese community 
reads English, and the vernacular newspapers take 
up every matter of interest. 


A Loca OBSESSION. 


For reasons, probably justifiable some years ago, 
there are in Hong-Kong frequent attacks upon the 
work of the Public Works Department. Many of 
the attacks are now unjustified. To show the length 
which it is possible for critics to go, it may be explained 
that the local newspaper discovered that the cost of 
administration for some public works come to about 
22 per cent. of the sum spent. It then proceeded to 
state that private firms of civil engineers and archi- 
tects did their work for 5 per cent., and the inference 
drawn was that there must be something wrong with 
the Public Works Department of the Colony. 

It would indeed be hard to find anything more 
illogical than such a comparison. In the first place 
the local firms often obtain a 64 per cent. fee, 5 per 
cent. for plans, supervision, &c., and 14 per cent. for 
getting out quantities. By the time that they have 
finished with Chinese contractors they have very well 
earned their fees. But it is only fair to say that 
most of the local firms do very well; there is great 
building activity and all sorts of reclamation work is 


carried out. io 
The real fallacy underlying the layman’s critacism 
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was that a Public Works Department should be 
managed on the same financial basis as a private firm. 
In actual practice a Public Works Department, like 
a municipality, ought not to carry out the ordinary 
building operations which can be done just as well by 
local architects. Its function is to do work that 
private enterprise cannot do. It would almost be a 
proof of efficiency if the cost were 30 per cent. instead 
of 22 per cent., for it would prove that it was engaged 
upon such operations as town planning, the inspection 
of private building operations and the plans, and 
improvements generally. Work done in the tropics 
on improvement and repairs is invariably much more 
expensive for supervision than new work. 

As all municipal engineers will know, a great deal 
of immediately unremunerative work must be done 
in the public interest. In Hong-Kong the Public 
Works Department is the building authority. Every 
plan, even for windows for enclosing a verandah, must 
be submitted for approval. Inspectors are sent out 
to see that Chinese contractors are not using inferior 
material. To give some idea of the difficulties in 
such matters the case of a reinforced concrete floor 
erected for the writer may be quoted. On three 
separate and distinct occasions the Chinese contractor 
showed the writer the steel rods placed at the right 
spacing, and said that he would be ready to put in the 
concrete next day. Instead, the concrete was put 
in overnight. The writer insisted on its removal ; 
the contractor always refused and allowed it to set. 
At last the floor was chipped out. I’rom 10 to 20 per 
cent. of the steel rods had been taken away when the 
writer’s back was turned. Of course, the con- 
tractor finally lost heavily, but he gave one English 
engineer plenty of trouble. That is the sort of thing 
that the building authority must watch, especially 
as Asiatic architects and engineers are allowed to 
practise. But all of the expenditure on salaries, &c., 
in the building authority is a dead loss, if reckoned 
on @ percentage basis. 

Similarly the work of the Survey Department. 
There is a very large area of the Colony not yet sur- 
veyed in detail, and it is necessary to have plans 
made for Government purposes ; all of the salaries 
and expenses are debited to the Public Works Depart- 
ment. The supervision, maintenance, and working 
of Government telephones is also expensive as com- 
pared with the cost of the material used. 

It is difficult for one who is not a waterworks engi- 
neer to speak about the cost of maintenance, &c., for 
such a system, but it is also probably a good deal 
more than the 64 per cent. fee paid to the local pro- 
fessional man. 


THE ViraAL PROBLEM. 


What we are, of course, all chiefly interested in is 
the problem which worried Mr. Micawber. It is the 
ratio of own private income and expenditure. In the 
tropics life for the white man is expensive. A build- 
ing overseer, a skilled British workman, obtains about 
300 dols. a month—local currency—which normally 
is equivalent, on a two shilling dollar, to £360 a year. 
During the war the value of the dollar has had violent 
fluctuations ; it has been as high as 3s. 8d. and as low 
as ls. 8d. So that the sterling value of a man’s salary 
have varied enormously. That does not count very 
much unless he remits money home. Thus one 
hundred local dollars has been worth £8 at one phase 
of the war and £18 at another time. At present 
the value of the dollar is 3s. 6d. 

The engineer who contemplates living in China 
should know of the following facts. The exchange 
fluctuations is a thing to be reckoned with. Govern- 
ment servants in Hong-Kong now received 80 per 
cent. of their—sterling—salary at the rate of Ils 9d. 
to the dollar, the remaining 20 per cent. is at the rate 
of the day. That means that the dollar must reach 
4s. 8d. in order to make the above average the rate 
of 2s., so that it is a good plan for the recipient. The 
great expenses, especially for a married man, are the 
fares home and out again. As soon as the war is over 
the writer, his wife, and four children, with a neces- 
sary Chinese servant, will go home on leave. The 
expenses of travelling from China to England will be 
more than £400. Owing to the climate, leave every 
five years is essential ; Government servants go every 
three or four years. If the climate is very tropical 
it is often necessary for women and children to go 
wway to cooler places in the north each summer. 

Contentment concerning remuneration is usually 
affected by comparisons with the rewards for services 
obtained in other walks of life. If we make such com- 
parisons we shall find that the British engineer in 
South China is not as well paid as he should be. 
Readers of this technical journal will probably be 
unanimous that the remark applies to engineers all 
over the world, but as far as it is possible to gain 
impressions about what is happening at home from 
the technical journals it seems that since the war 
engineers in Great Britain have come into their own. 
This matter of remuneration and status in China is 
one of great importance to the engineering profession, 
because it is inevitable that there will be big develop- 
ments in the Far East after the war. It is really 
desirable that the technical societies should advise 
upon this matter. After all, the fees of architects 
are laid down by their Association, and something 
similar, but more extensive, should be applied to 
engineering. It is, of course, difficult in commercial 
work, where the commission basis is quite common. 





But it should be possible to make definite recom- 
mendations in the case of salaries of public officials 
such as are employed by the Public Works Depart- 
ment. Local and independent technical men would, 
of course, assist with advice. 

The Chinese Government already employs a number 
of British engineers, and when the enormous amount 
of work which should be taken in hand at once is 
considered it seems very likely that an engineering 
service for China, on the lines of the Chinese Maritime 
Customs Service, will be formed in the not very distant 
future. It is therefore worth while noting that Sir 
Robert Hart, who was such a very efficient public 
servant of China, received a salary of £8000 per annum 
as Inspector-General of the Customs Service. In 
those days the cost of living was much less, and prob- 
ably that salary was equivalent to £12,000 per annum 
to-day. An efficient public works service for China, 
like those which have done so much for the people in 
India and Egypt, would be a priceless boon to the 
country. It could be run efficiently by Anglo- 
Saxons, but it would be perhaps better to make the 
service international in character. But because of 
our great trade interests and our history in China 
the chief of the service should be British, and, in 
consideration of the importance of the position, a 
generous salary should be paid. 

There are advantages for the engineer who goes 
abroad. He is thrown on to his own resources ; he 
sees new opportunities and, above all else, he obtains 
experience such as he can never find in the Old Country. 
In China he will find the people easy to work with, 
a little irritating, but always interesting. On the 
whole, if the salary is good, an engineer has much to 
gain by experience in an undeveloped country. 

* * * * 


Since the above was written the writer has had 
definite evidence that engineers in Great Britain are 
refusing to go out to China on salaries which formerly 
tempted many candidates. That is all to the good. 
Private firms seem to be quite willing to pay well for 
men with qualifications. The Municipality of Shanghai 
offers to its engineers good terms. The Government 
officials seem to be slow in adjusting themselves to 
the changed conditions of the world. 








Obituary. 





ROBERT BATSON JOYNER. 


WE have received for publication the following 
appreciation of the career of Mr. R. B. Joyner, C.LE., 
M. Inst. C.E., who died in Poona on July 30th. 

Mr. Robert Batson Joyner, who was born on 
March Ist, 1844, at Chadwell St. Mary, Essex, was 
the third son of the late Henry St. John Joyner, of 
Harrow. After 5} years on various engineering 
works in England he joined the Bombay Public Works 
Department in 1868, and retired from Government 
service in 1898, when he had attained the rank of 
superintending engineer. On his retirement the 
Government of Bombay placed on record “their 
appreciation of the ability, zeal and devotion to duty, 
which throughout a service of thirty years distin- 
guished his career, and to which the Government are 
indebted for the successful completion of some of the 
most important engineering works in their Presi- 
dency.” 

Mr. Joyner was engaged for practically the whole of 
his service in hydraulic engineering, and he was con- 
nected with most of the works of that class in the 
Bombay Presidency. His services were lent to the 
Gokak Water Power Company for construction of 
works to utilise the Ghatprabha Falls at Gokak. 
This important work, the first great hydraulic power 
work in India, was designed and carried out to com- 
pletion and success by him. 

In 1889 Mr. Joyner was sent to Sind to report on 
the irrigation difficulties of the left bank of the Indus, 
one of the most complicated and urgent problems 
before the Government. The result of his investigation 
was an exhaustive report with proposals for a series 
of projects for improvement, and to bring under 
protection an area of 6000 square miles. The cost 
appeared to the Government to be prohibitive, and no 
immediate steps were taken to carry out his proposals, 
but ten years later some of the suggestions were 
adopted, and when the Jamrao Canal was opened in 
1899, H.E. the Governor stated that ‘‘ Whatever 
differences of opinion there may be as to Mr. Joyner’s 
canal project, there is no doubt that it was his 
persistent advocacy of that scheme that led to the 
investigation of Sind matters generally, among others 
to the carrying out of the work at the head of which we 
now stand.” 

After his retirement Mr. Joyner devoted all his 
talents to the development of hydraulic power in 
the Bombay and other Presidencies. His name will 
perhaps be best remembered for his connection with 
the great Tata Hydro-Electric Power Works for 
Bombay, now «pproaching completion. For a paper 
on those works, read before the Institution of Civil 
Engineers in February, 1919, Mr. Joyner was awarded 
the Telford Medal and an Indian Premium. The 
financial success of this project depended primarily 





and chiefly on whether the Ghat rainfall would supply 





the quantity of water required. It was due entirely 
to Mr. Joyner’s exhaustive researches into™% the 
character of the Western Ghat rainfall, and his 
extraordinary power of analysing the mass of statistics 
that he was able to prove that the project was feasible 
both from an engineering and commercial point of 
view. The importance of the results obtained as 
regards rainfall cannot be exaggerated, and they will 
prove of the greatest value to engineers in future. 

Mr. Joyner will be remembered by the profession as 
one of India’s eminent engineers, and by all who knew 
him as a staunch and true friend. 





LORD INVERCLYDE. 


By the premature death of Lord Inverclyde the 
commercial and shipping world has been robbed of a 
prominent figure. He was the second son of the first 
baron, and succeeded to the title on the death of his 
elder brother in 1905. The business interests of the 
late baron ranged over a very wide field. His long 
association with shipping had brought him into close 
touch with shipbuilding developments, and he had 
for some time past taken an active part in the work of 
Lloyd’s Register. He had been President of the. 
Glasgow Shipowners’ Association since the year 1895, 
in which year he was elected a member of the Execu- 
tive Council of the Chamber of Shipping of the 
United Kingdom. He subsequently served as vice- 
president and afterwards as president of that im- 
portant body. He was probably best known, however, 
for his association with the Cunard Company, with 
which his family have been so long connected, and he 
was also a director of the Clyde Steamship Owners’ 
Association. He held a number of public appoint- 
ments, including the Lord Lieutenancy of the county 
of Dumbartonshire. 








The Victoria Falls Power Scheme. 


Some indication that not all the authorities of the 
Transvaa! share the opinion of some pessimists that the 
Rand gold mines are petering out, and will soon not be 
worth working, is given by the announcement made by the 
South African Mining and Engineering Journal of the 
probability that the Victoria Falls will soon be utilised for 
the generation of electricity for distribution on the Rand. 

Since the Victoria Falls and Transvaal Power Company 
came into existence, about thirteen years ago, it has 
frequently been asked why the original scheme of utilising 
the Fails was not carried out, and it has been suggested 
that conditions inimical to the project had been dis- 
covered which had not originally been anticipated. The 
only factor, however, which evidently had not properly 
been taken into account was the cheapness of Transvaal 
coal, and it soon became evident that it would be more 
economical to generate electrical energy locally from coal 
than to produce it by means of water power and have a 
transmission line 600 miles long. Since then, however, 
the conditions have tended towards a balance in favour of 
the Falls plant, and we must assume, in light of the news 
just mentioned, that the cost of winning coal in South 
Africa is increasing to such an extent that the time is not 
far distant when power transmitted from the Zambesi 
will be able to compete with that produced locally by the 
combustion of coal. For it is suggested that the Rand will 
be expected to form the principal customer for the plant 
which it is proposed to erect at the Falls, while Katanga 
and Broken Hill, about 400 miles distant, might form other 
purchasers. No hint has been given of any project to use 
the power locally for any of the various manufacturing 
processes, such as the production of nitrogenous manures, 
which require large amounts of electric energy. Yet it is 
evident that South Africa is fully alive to the necessity for 
an ample supply of fertilisers, for several of the coal pits 
have recently put up extensive plants for the recovery of 
by-products, and are paying special attention to the 
saving of sulphate of ammonia. These developments 
are tending to reduce the importance of the increase in the 
cost of winning coal, and it is evident that some other 
reason must be found for the renewed interest in the Fails. 
It is possible that recent investigations have shown a 
means for utilising the power of the Falls without going to 
the great capital expenditure which the original scheme 
entailed, and that it has been found that power could be 
generated, at the Falls, at such a price, including capital 
charges, as would warrant the dissipation of the large 
proportion of power which would be inseparable from the 
long transmission line. The company holds a concession 
permitting the development of 250,000 electrical horse- 
power at the Falls, while the steam plants operating on the 
Rand have a total capacity of some 280,000 horse-power. 
Thus, assvning that the loss in transmission from the Falls 
was as low as 20 per cent., the scheme could provide a very 
important addition to the power resources of the Rand, 
which, provided the price of the supply were low enough, 
might enable the low-grade gold mines, which it is sug- 
gested may not be worked at a profit for much longer, to 
continue to be operated. 








WHEN it was proposed in the House of Lords, on August 
5th, that the companies and servants of the businesses of 
building, financing or repairing railway wagons should 
be compensated, Earl Lytton said that he did not antici- 
pate that the business of such companies would be in any 
way curtailed, because at the present time the railway 
wagon building and repairing shops could not deal with 
all the repairing and building work required for the needs. 
of the companies themselves which, even now, had to go 
outside to the wagon building and repairing concerns. 
There were companies which financed wagon building 
which would have to wind up their businesses. They, too, 
were outside compensation. 
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Development and Storage of Water 
for Electrical Purposes.* 
By J. W. MEARES. 


THE ConprirtIons REQUISITE FOR WATER POWER ; 
CLASSIFICATION ACCORDING TO HEAD. 


A COUNTRY may have vast rivers and yet very little 
water power capable of economic development. For, 
unless a natural fall is ready to hand, an artificial one 
must be created. If a river bed has a slope of only a few 
inches to the mile, as is the case with many large rivers in 
flat countries, the power that exists in the sluggish flow 
is incapable of utilisation except possibly by very small 
undershot water-wheels. The difference of level at different 
seasons would alone put any such proposals out of court, 
as would also the cost. 

As the power obtainable in any case is proportional 
to the product of the weight of water multiplied by the 
height of fall, it follows that either a large volume of water 
flowing under a small head or a small volume flowing 
under a high head will serve ; the majority of installations 
actually utilise a medium volume flowing under a moderate 
head. The problems of low, medium, and high heads 
differ considerably, however, and each may be dealt with 
in various ways. There is no exact line of demarcation 
between the three stages, but, generally speaking, low 
heads may be taken to be those involving the use of pres- 


cubic feet 
second 


llow an 
per 


able conditions are not maintained ; the plant will not 
all be running at full load and there will be some appre- 
ciable additional loss in all systems having any length of 
ipe—a loss increasing with time and incrustation. In 
ow-head plants eddies also affect the efficiency. For 
practical industrial purposes it will be sufficient to assume 
the overall commercial efficiency E of the plant M to be 
as in Table II. 
Tape IT. 

Per cent. 

74 

76 

78 

80 


For 500 kilowatts 

For 1000 kilowatts 

For 1500 kilowatts 

For 2000 kilowatts .. .. .. 
For 3000 kilowatts and over .. 


Using the convenient irrigation unit of a ‘‘ cusec’ for a 
flow of a cubic foot of water per second—termed a foot- 
second in America—we then have :— 

E.H.P. output = cusecs x 62.4 gross head 
+ 550 x E = 100. 

As, however, we are more concerned with kilowatts than 
with electrical horse-power it will be convenient to use a 
direct conversion factor and to avoid decimals of no real 
significance, as follows :— 


in feet 


TABLE IIT. 


0.062 
x 0.064 
x 0.066 
x 0.065 


For 500 kw. cusecs X gross head 
For 1000 kw. : * Pa = 
For 1500 kw. a o 

For 2000 kw. - as » 





For 3000 kw. or over = ~~ ° » & 0.070 








ments are due to Mr. G. T. Barlow, C.I.E., chief engineer, 
for permission to publish it, as well as for much of the 
information in this section of the paper. 

Light falls under }in. in twenty-four hours should be 
entirely omitted unless continuous for several days; falls 
from }in. to lin. in twenty-four hours should be omitted 
if there has been no fall before or after. Falls from lin. 
to ltin., when not followed or preceded by similar or 
greater amounts, are considered to be light. 

Medium falls are those from lin. to 14in. when followed 
or preceded by any but light falls ; also all falls from l}in. 
to 3in. 

Heavy falls are those over 3in., or continuous falls over 
2in. a day ; also all falls of an intensity of 2in. an hour or 
over. 


TABLE 1V.— Showing Percentage Run-off Assumed. 





ge B. C. D. KE. 
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Per cent.|Per cent. Per cent. Per cent. Per cent. 
3 5 


Light falls 


Medium falls 10 | 15 20 


“] 
A = flat, cultivated and black cotton soil catchment. 

B = flat, partly cultivated and stiff soils. 

C = average catchment. 


D = hills and plains with little cultivation. 
E = very hilly, steep and rocky with very little cultivation. 


Heavy falls 20 | 33 40 
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FIG. 1i—KILOWATTS GENERATED BY VARIOUS FLOWS OF WATER AND HEADS 


sure or reaction turbines, often submerged, with suction 
or draught tubes connecting the outlet with the tail race, 
from about 3ft. as a practical limit up to 80ft. or 10Oft. 
High heads are such as are dealt with by the jet impulse 
type of wheel exemplified by the Pelton wheel, from a 
possible 5000ft. or so down to 300ft. or 400ft. Between 
these two extremes lie the medium falls, using impulse 
turbines of various types according to the head. In 
America this type of wheel is little used and jet impulse 
wheels are mostly used. For ready reference the theoretical 
spouting velocity {|V = v(2gH)j and static pressure 
(P = 0.433 lb. per square inch per foot of head) are 
given for various heads in Table I. The actual issuing 
velocity will be slightly less, about 3 to 4 per cent., on 
account of the frictional resistance of the edges of the 
orifice ; while the pressure at the nozzle will be lower 
normally by the loss of head in the system and may be 
greatly increased by water hammer if the flow is suddenly 
arrested. 
Taste I. 
Head in feet. Spouting velocity, 
feet per second. 
DB os we. on as.9 .. 

eee 25.3 

50 56.6 

100 80 

500 179 
1000 253 
3000 438 


Static pressure, 
lb. per sq. in. 
os 1.30 
4.33 
21.6 
43.3 
216 
433 
1299 


EFFICIENCY OF HyDRO-ELECTRIC PLANT. 


At the most economical load the efficiency of various 
types of hydraulic turbine or wheel varies from 85 to 
90 per cent. in large sizes, while the corresponding overall 
efficiency of alternators, including excitation losses, will 
be from 95 to 97 percent. Thus the overall efficiency under 
the most favourable conditions will vary from 81 to 87 
percent. In practical working, however, the most favour- 


Abridged. 





* Institution of Electrica! Engineer-. 


For rough purposes indeed it is quite sufficient to take 
kilowatts = cusecs  feet/15, or brake horse-power of 
turbine = cusecs * feet/l1] for mechanical power as 
reliable mean figures, except for small installations where 
the divisor will be higher. 

From these data the curves in Fig. 1 have been drawn, 
giving the kilowatts which will be generated from any flow 
under any head within practical limits. Thus 


6500 cusecs on 3. 5ft. head will give 1500 kilowatts. 
650 oe 35 
65 350 
6.5 3500 


Interpolation will find intermediate heads between the 
curves near enough for all practical purposes. 

Before proceeding further it is necessary to point out 
that even in the most favourable circumstances the water 
flowing through the turbines is only a proportion—and a 
very variable proportion—of that which is precipitated 
on the catchment area. It is therefore necessary to refer 
generally to the factors of rainfall, run-off, evaporation, 
percolation, and other matters which affect the problem, 
especially where storage is an essential part of a project. 

Formule for calculating the maximum run-off from a 
catchment have been devised by many engineers,t but 
they all employ coefficients which it is impossible to 
ascertain without a comprehensive study of the nature of 
the area and the rainfall. It may, however, be accepted 
that a study of the daily rainfall observations over a period 
of thirty years will give a fairly accurate idea of the con- 
ditions which are likely to occur in future, and if different 
percentages of run-off are assumed for light, medium, and 
heavy falls, depending on the nature of the catchment, a 
fairly accurate forecast can be made. 

As a practical example of the method the following 
empirical table has been tentatively adopted in the 
United Provinces (India). The author’s acknowledg- 


+ R. B. Buckiéy, 0.8.1.: “Irrigation Pocket-book,”’ second 








| edition, p. 192. 





Obviously such a classification would be unsuitable in 
most parts of Europe or America, but it brings out clearly 
the nature of the variations to be met with in a particular 
locality. 

EVAPORATION AND PERCOLATION. 


Apart from the fact that a considerable percentage of 
rainfall is evaporated before it reaches the big rivers, as 
well as from their surface, the question of evaporation 
arises wherever long canals or large storage reservoirs are 
employed. The actual amount of evaporation varies so 
greatly that no general figure would be of the slightest 
value ; in India it may be as much as 6ft. in the year, but 
for details of many known reservoirs Buckley’s “‘ Irrigation 
Pocket-book”’ may be referred to. Percolation and 
absorption also account for no small amount of the water 
entering a canal in natural ground or a reservoir, but the 
loss must obviously be determined in each case as it 
arises. Owing, therefore, to these various unknown 
factors the data given in relation to storage in this paper, 
except where otherwise mentioned, do not take into account 
the losses due to them. 

The following figures are worth remembering in con- 
nection with water power projects involving storage :— 

314 million cubic feet of water will give 1 cusec through- 
out a year, or, taking losses into consideration, about 
35 million cubic feet. io 

A square mile submerged to lft. gives about 27} million 
cubic feet, and an acre-foot about 43,000 cubic feet. The 
use of billions—as in the United States and Canada— 
is open to objection as it has at least two different mean- 
ings. The original term in astronomy connotes a million 
millions, and is still current, whereas it here stands for 
thousands of millions only. . 


RESERVOIRS. 


While in most countries the rivers and streams are 
perennial, this is not generally the case in India, where 
many imposing streams dry up entirely before the mon- 





er, 
the 


be 
ls 


gre 


ed 
in. 


Ava. 22, 1919 


THE ENGINEER 


187 














soon; furthermore, practically the whole hot-weather 
discharge is taken up for irrigation in many other instances, 
although it fortunately happens that the headworks of 
the irrigation canals are generally taken off at a point 
below that which would be most suitable for power pur- 
poses. Where storage can be developed on a large scale 
it may go far towards balancing the deficiency of flow in 
the dry season, whether for irrigation or for power or for 
both. 

The economic height of the dam and the line to which 
storage water is to be collected depend upon :— 

(a) The requirements for power or irrigation, or both. 

(t) The catchment area available for storage; it is 
frequently possible either to add extra catchment areas 
at @ small cost, where water is deficient, or to divert a 
portion of the area to another drainage when it is in excess 
of the requirements and there are difficulties about the 
escape. 

() The rainfall on and the actual run-off from the 
catchment. 

(d) The nature of the submerged area, where an extra 
foot or two of height may involve on the one hand the 
submergence of valuable property or, on the other hand, 
may mean an extra 50 per cent. to 100 per cent. of storage 
cepacity. 

(c) The nature of the seasons ; for in some places the 
annual rainfall is very variable in both amount and 
intensity, so that the run-off may vary from zero to nearly 
100 per cent. of the rainfall. In such cases provision must 
be made for the carrying over of the water from the good 
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can actually be maintained by the above quantities on 
the assumed head, while the output in units will be 
unaltered. The accompanying logarithmic diagram— 
Fig. 2—illustrates the relation of storage to B.O.T. units 
for any head. Thus for 2000ft. head the 200ft. curve may 
be used and either the units multiplied by 10 or the storage 
divided by 10, and so forth. As before, interpolation— 
for which any slide rule will serve if laid so that 1 and 10 
correspond on the diagonals—will give intermediate heads, 
and if the cubic feet be multiplied or divided by 10, 100, 
&e., the ordinates—units—similarly treated will corre- 
spond, A scale of kilowatt-years on 100 per cent. load 
factor can be laid off by taking 1 kilowatt-year at 8760 
units, 10 kilowatt-years at 87,600 units, and so forth. 


LIMITATIONS OF STORAGE ACCORDING TO HEaD. 


The function of water storage is two-fold : on the one 
hand, increase of power throughout the year or the dry 
season ; on the other hand, regulation day by day. The 
latter may in favourable conditions also enable the size 
of the plant to be substantially increased. The incidence 
of the rainfall, the rate of evaporation, the natural possi- 
bilities of the ground, and the load factor of the plant all 
enter the argument. It is evident that where low heads 
are involved storage on the above scale of power will be 
impracticable. The amount of storage that will serve 
to give, say, 1000 kilowatts for a year on 1800ft. head 
would give the same for a month on 150ft. and for a day 
only on 5ft. When a high rate of charge is proposed for 
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so the whole plant, assuming a 50 per cent. load factor, 
could be 12,000 kilowatts. 


STORAGE ON MeEpium Heaps. 


In the same way where a moderate minimum flow is 
combined with a medium, head storage on the same large 
scale can be utilised to impound the excess flow within 
limits. If the minimum flow is equivalent to 2000 kilo- 
watts—say, 100 cusecs on 300ft. head—-and the average 
flow is 200 cusecs, it is clear that the whole of this excess 
could not be stored without undue expense ; but a reser- 
voir of practicable size would enable a larger plant than 
2000 kilowatts to be installed. If the whole of the excess 
rainfall were precipitated in the course of a few months the 
greater part of it would necessarily pass over the spillway 
and the amount retained would only suffice to keep a 
moderate-sized unit working for the remainder of the 
year ; but if the rainfall were well distributed much more 
of it could be utilised. Fig. 2 will enable these two con- 
ditions to be investigated for any size of reservoir. Where 
rainfall is fairly regular, except for a few dry months, 
storage would act as a reserve to tide over the dry period 
with a larger plant than the minimum flow could deal with. 
Assume 1000 million cubic feet of storage. Then, on 300ft. 
head, this is equivalent to 5} million kilowatt-hours. In 
the first instance this would mean an extra 800 kilowatts 
working continuously for nine months; in the third case 
it would keep 2400 kilowatts at work for the three dry 
months, subject in both cases to the load factor, which 
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FIG. 2—RELATION BETWEEN B.0.T. UNITS AND WATER STORAGE AT VARIOUS HEADS 


to the bad years. This is especially necessary in all 
reservoirs used for power or sanitary purposes and may 
not always be possible in irrigation projects. 


WaTER STORAGE AND PowrEr. 


Whether water is stored on a large scale behind dams 
or on @ small scale in reservoirs, there are many variable 
factors in addition to the efficiency of the plant; the 
original capacity is seldom known with exactness and 
varies according to the amount of silt deposited, or the 
date of the last cleaning out in the case of reservoirs 
capable of such treatment. It will be sufficient therefore 
to assume here an overall efficiency in the plant of 76 per 
cent., giving straight line “* curves.’ With this efficiency 
1000 kilowatt requires a flow of 15.54 cusecs under 
1000ft. head, or 15,540 cusec-feet under any other head. 

With the assumed head of 1000ft. this flow of 15} cusees 
represents—in round figures and exclusive of evaporation 
and percolation—1} million cubic feet a day, 41 million 
cubic feet a month, 490 million cubic feet a year, to main- 
tain 1000 kilowatts continuously in each case. For any 
other head the storage will vary in inverse proportion, 
while for any other value in kilowatts of continuous out- 
put it will vary in direct proportion. 

Now 1 kilowatt for a year represents 8760 B.O.T. units, 
80 the above 1000 kilowatt-years give 8} million units on 
the assumption of 100 per cent. load factor. The amount 
of storage is therefore directly proportional to the units 
generated, whatever the load factor may be, for if the load 
factor is 50 per cent, it follows that 2000 kilowatt of plants 





the use of water power it is perhaps not realised that it is 
gravity, not water, which is to be utilised, and that it is 
because water is heavy, not because it is wet, that it is 
valuable in transit through turbines. 


STroRAGE ON HicuH Heaps. 


Within ordinary limits of capital cost, therefore, a pro- 
ject depending entirely on monsoon storage, with no 
appreciable inflow during the greater part of the year, is 
impracticable except on high heads. Of course, the possi- 
bility of storage on the grand scale at all postulates suit- 
able conformation and geological formation of the ground 
to enable a dam free from serious seepage to be constructed 
at reasonable cost, and this must be borne in mind in all 
that follows. 

Where a moderate flow of water is normally available 
under a high head, storage on a large scale may be used to 
supplement the flow at seasons of low water, provided that 
the excess flow in flood times can be depended upon to 
fill the reservoir. Thus a flow of 15 cusees under 2000ft. 
head will give 2000 kilowatts continuously, or considerably 
more on ordinary load factors. If this flow is the minimum 
it follows that much water will be running to waste at 
other times in the absence of storage. Assume the 
average flow throughout the year to be 45 cusecs, then the 
excess 30 cusecs can be stored. It would amount to 950 
million cubic feet in the year, but as there would be a 
draw off whenever the flow diminished only a proportion 
of this storage capacity would be actually required. It 
would suffice to give a further 4000 kilowatts continuously, 





would allow more generating plant actually to be installed. 

It generally comes about that on medium heads storage 
can only be utilised as reserve against drought, or against 
breakdown in the water channel where one is necessary, 
and not for increasing the plant capacity greatly above 
that maintained by the normal flow. For regulating 
purposes, however, it can be exceedingly useful, especially 
where the load factor is bad. 


StoraGE IMPRACTICABLE ON Low Heaps. 


As a general rule large-scale storage is impracticable 
on low-head plants; that is to say, although there may 
be a considerable reserve behind a dam, either feeding 
directly into the turbines or further upstream, it is gener- 
ally no more than suffices for regulation. The enormous 
volume of water required to maintain a large unit of plant 
for even a month would render such a proposition com- 
mercially impossible.* In rare cases only would the lie 
of a river allow impounding on the necessary scale, while 
with a canal it would never do so. As a rule, however, 
the flow in low-fall installations is fairly regular, so that 
no storage is required. 


Lay-ouTt OF HypDR0O-ELECTRIC SCHEMES. 


With a steam generating station the main considerations 





* About 16,000 million cubic feet of water would be required 
to maintain only 100 kilowatts for a year on a 3it. head. This 
is over twice the quantity the Shirwata dam is designed to hold 
up. Journal I.E.E., 1915, vol. 53, p. 693, 
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in fixing a site are facilities for;condensing water and for 
fuel delivery and ash removal :fynone of these operate in 
the case of hydro-electric plant, which must be placed 
where the ground admits and designed to suit it. Thus it 
may happen that a high fall cannot be developed conven- 
iently at a single station, but can be utilised in the form 


of two stations in series, the tail water of the one dis- | 
This has been | 


charging into the headworks of the next. 
done at the two Santa Ana Creek stations at Redlands, 
California, and in the small development at Darjeeling, 


valley, which opens out above and does not rise steeply. 
Where comparatively small storage is required more 
latitude is found. 
possible to locate the power-house so near to the head- 
works, even with high heads, that the water can be carried 
in pipes the whole way without an open channel—Fig. 36. 
Here the risk of breakdown is a minimum. An inter- 
mediate case between these two extremes is where the 
distance from reservoir or headworks to power-house is 
considerable, but a channel cannot be constructed owing 


India, which the author carried out in 1896, the method | to the slope of the ground. Generally the steep fall will 
has been used for subsequent extensions. Fig. 3 shows the | be at the lower end of the pipe line and the upper reaches 
| 


varieties of hydraulic lay-out met with in practice, 
described in the following. 


Hieu-HEAD Lay-ouT. 


High-head schemes are necessarily located in moun- | 
tainous country, and are generally fed from torrents of | 
small volume, liable to heavy flood and consequently | 


yam 
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FIG. 3—DIAGRAMS OF LAY-OUTS 


bringing down much mud as well as gravel and large 
stones. Even if the headworks have a dam it is generally 
necessary to have settling tanks and a forebay in order to 
prevent damage to the wheels from foreign matter travel- 
ling at high velocity. In order to get the most suitable 
fall with as short a length of pressure pipe as possible it is 
almost always necessary to carry the water along the hill- 
side for a considerable distance in an open channel—Fig. 3a 
—generally of artificial construction, though occasionally 
merely a cutting in earth. The channel offers a weak link 
in the chain and duplication is impossible, though occasion- 
ally two or more separate sources of supply may be tapped 
by different routes. To allow for fluctuations of load— 
apart entirely from the question of settling tanks—a 
forebay at the head of the pressure pipes is essential, 
unless water is so plentiful that an excess is always running 
to waste at that point. The forebay must be of such 
capacity that it will supply the excess water, over and 
above what the supply channel brings, at the time of peak 
loed, or in the case of sudden heavy loads—e.g., short 





will fall very little. In America the usual method of 
dealing with such problems is to use wood stave pipes 
for the upper part of the pipe line, with a surge tank at the 
junction of these with the steel pressure pipes, where the 
steep fall begins—Fig. 3c. The surge tank consists of a 
reservoir elevated to the level of the water where it enters 
the stave pipes, connected by a large pipe or separate 
pipes to the junction. It not only serves as a regulating 
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OF HYDRO-ELECTRIC SCHEMES 


forebay, giving the water in the comparatively level upper 
section time to alter its velocity, but also it takes up and 
relieves all jars that might,damage the weaker sections 
above it. 


MEDIUM-HEAD LAY-OUTS. 


Medium heads will generally be developed either from 
actual waterfalls or rapids in rivers, or from rivers near the 
base of mountains where the volume is great and the slope 
comparatively small. Higher upstream it is generally 
possible to utilise a high head at less cost, even though a 
large volume may be available. Where many rapids occur 
in a short length of bed it may be possible to pipe the water 
direct from the stream to the power-house—Fig. 3d—with a 
forebay interposed to prevent detritus getting into the 
pipes. In several American schemes either the whole 
power-house is located at the bottom of a shaft cut down 
vertically in the rock behind the fall—Fig. 3e—-or the 
turbines are placed in such a shaft and operate generators 
on the surface. Where there is an actual--waterfall, as 
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circuits—thrown on the station. If the forebay is too 
small and runs out even momentarily air will get into the 
pipes and water hammer will probably follow when they 
refill. 

Thus if the channel can deal with a steady load of 
2000 kilowatts and the peak load averages 2500 kilowatts 
for two hours there must be at least 1000 kilowatt-hours 
stored in the forebay. On 1000ft. head this amounts to 
about 56,000 cubic feet. 
practical use as a reserve against a temporary breakdown 
in the channel or at the headworks, and wherever possible 
a scheme of this nature should have énough storage at 
the pipe head to tide over at least a few hours’ stoppage 
from such causes. For this much greater capacity is 
necessary, and it may not always be possible to provide it. 
If the ground will allow no more than a regulating forebay 
a reservoir must be constructed elsewhere, and the nearer 
to the pipe head the better. If, however, large-scale 
storage by means of a dam is possible it will almost always 
necessarily be either upstream of the headworks or at 
them, and the chances of a break in the flume must be 
risked. Large reservoirs, constructed by means of dams, 
can obviously only be located where the ground offers 
natural facilities, i.¢e., at a comparatively narrow neck in a 


This amount, however, is of no | 
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in many of the largest undertakings, it is seldom necessary 
to carry the water far to the forebay. Sometimes the 
pressure pipes can be led directly into the reservoir— 
Fig. 3f—or into a forebay constructed immediately above 
the fall ; a short canal at most is required, and as it must 
be of large carrying capacity there is a great saving in 
such a natural fall. 

Where the river has a considerable bed slope or rapids 
it may be necessary to carry the water for miles in a canal 
—Fig. 3g—in order to accumulate a few hundred feet of 
fall, and if an earthwork canal is impracticable an artificial 
flume is required. which adds both to the capital cost and 
to the liability to breakdown. 

As the head decreases and the volume of water increases 
not only the flume but also the pipes increase in size, so 
that carriage to site often becomes a difficult and expensive 
problem where the installation is some distance from the 
railway. Occasionally a medium-head plant may be 
worked directly from a reservoir behind a high dam— 
Fig. 3h—but in such cases there will obviously be very 
large variations of head to contend with, sometimes from 
full head to none at all; sometimes—in fact, generally— 
such a reservoir will have been built primarily for irrigation 
purposes, so that beyond a certain minimum the flow is | 


In some cases of steep ground it is | 


| strictly regulated according to season. This detracts 


| from the commercial value of any such scheme. 


Low-HEAD LAyY-ouTS. 


Slow-running rivers and canals with a small bed slope 
and no falls cannot ordinarily be used for power purposes, 
as it is not possible to develop even a low fall without the 
risk of flooding the surrounding country above the dam, 
while the rise and fall of both head and tail waters, not 
necessarily to the same extent, further complicate the prob. 
lem. Even where a small fall exists or can be made these 
factors complicate the design. 

In the case of irrigation canals falls of from 3ft. to 10ft. 
are not uncommon, and can be developed by taking a 
feeder channel as a by-pass to the power-house, continuing 
as the tail race back to the canal below the fall-—Fig. 37. 
Sometimes a subsidiary canal—generally in the form of a 
tail race—will enable two neighbouring falls to be com- 
bined so far as the turbines are concerned—Fig. 3). 
Larger heads, but still of the low type, may occasionally 
be developed, where irrigation requirements permit, by 
discharging part of a high-level canal through turbines 
to a low-level canal—Fig. 3k. All irrigation canal projects 

| suffer from the disadvantage that an occasional closure 
is necessary—whether for purposes of repair or because the 
| water is not required, or because it is more urgently 
| required elsewhere. 
| In the case of rivers low falls may be developed on the 
| lines already described for medium falls—usually as 
Fig. 3l—always bearing in mind the ever-increasing size 
| of channels and pipes as the fall decreases. In addition 
| there are various schemes in which a dam is placed across 
| @ river not so much with a view to storing water as for the 
tena of obtaining head. Here the water is fed directly 
rom the dam to the turbines—Fig. 3m—which in some 
cases are placed inside a hollow dam. 


CaNALS AND OPEN CHANNELS. 


In the cases where a very large canal is required in con- 
nection with a hydro-electric development the design is 
earried out on lines of irrigation canals, to which no 
further reference is necessary. On medium and high 
heads the channels, if required, are of a smaller order. 
They may vary in length from a few hundred yards up to 
many miles, and may be single, duplicate, or multiple. 
The De Sabla plant of the Valley Counties Power Com- 
pany in California collects water from a number of streams 
by means of ditches aggregating about 100 miles in length, 
like an inverted irrigation system, smaller channels feeding 
larger ones up to the forebay. 


ForEBAY RESERVOIRS. 


Whether the forebay is mainly for regulation or whether 
it also holds a considerable reserve supply it is an important 
link in the chain. It must be so designed that, while 
acting as an efficient surge tank and as a regulator to deal 
with loads temporarily exceeding the capacity of the 
channel, it does not allow any foreign matter to get into 
the supply pipes. Coarse and fine strainers should be 
provided, and they should be of such breadth that the full 
flow required by the wheels can pass through them if the 
water accidentally falls low. This is often overlooked in 
designing. In some small installations the actual reser- 
voir is at a little distance from the forebay or pentrough, 
and the two are connected by a closed pipe large enough 
to deal with the peak load. In such cases the reservoir 
performs these latter functions, while the forebay proper 
becomes only a surge tank. 

The forebay or forebay reservoir where these are com- 
bined should, if possible, be sectionalised to admit of 
cleaning out, and the design should facilitate this. The 
strainer that finally ensures no foreign matter getting into 
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the pipe requires careful thought. The obvious plan is 
to put it immediately behind the bell mouths of the pipe 
and to close it in at the top. But there is a chance then 
that some part of it may eventually rust away and get 
into a nozzle. Repairs would be difficult without empty- 
ing the forebay and shutting down the plant, and it has 
been found in practice that the arrangement is not satis- 
factory. The alternative design, which should be adopted, 
is to put the strainers in the main forebay at the entrance 
to a separate walled-off chamber feeding the pipe, and this 
chamber should be covered over. Rolling screens, operated 
by a winch, are useful because of the facilities they offer 
for cleaning. A point of importance is that the screens 
must be capable of passing the full flow when the forebay 
is nearly empty. 


Pressore PIpss. 


There is considerable diversity of opinion as to the best 
arrangement of pipes for feeding a number of turbines. 
Apart from the question of ccst there can be no doubt 
that the ideal arrangement is self-contained units of pipe, 
turbine, generator and step-up transformer, just as in 
roodern steam practice. Where very large units are 
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involved no other arrangement is likely to be used, and on 
low heads no other arrangement is generally possible. 
Intermediate cases must, however, be discussed. Struc- 
tural design is beyond the scope of this paper, but it may 
be stated that the diameter of a short pipe on a moderate 
head may be such as to give a velocity as bigh as 0.1 
(29H) or 10 per cent. of the spouting velocity. The 
loss of head with such velocities would soon become too 
great and about 3ft. to 4ft. per second is a good average. 
On high heads 9ft. to 12ft. per second in the smallest 
sections is about the limit used. In a good many instances 
pipe lines have been brought straight to the power-house 
and the turbine and generator mounted over the tail race 
in the same alignment, as in Fig. 4. From every point 
of view the arrangement in Fig. 5 is preferable. In the 
first place a burst pipe will be less likely to flood the power- 
house ; in the second place the generators are on a solid 
foundation instead of being carried over the tail race. 

On High Heads.--With very high heads comparatively 
small pipes of great strength are required ; the locality 
is likely to be far from rail-head, so that carriage to site 
is an expensive matter. It therefore pays as a rule to 
keep down the weight of individual loads and to use a 
single pipe for each turbine. It is, however, often advis- 
able to interconnect the various pipes at the forebay. 
Each pipe should be capable of being instantly closed at 
the forebay in the event of a bad blow-out, either by an 
automatic valve or by electrical control from the power- 
house. Each pipe must also have an isolating valve at 
the forebay or a gate in the forebay. Air pipes and filling 
a valve may also be required. 

Where conditions are favourable a single pipe is often 
used to serve two or more units by means of @ receiver 
at the-power-house, especially in the case of small plants, 
but this is not ordinarily recommended. 

In order to reduce the thickness of the lower sections of 
pipe it is customary to use two or more diameters, the 
smaller at the bottom, and this also economises in freight 
where they can be nested. 

Where individual pipes serve each wheel it is advisable 
to interconnect them at the power-house, so that in the 
event of a joint blowing on one pipe while another generat- 
ing unit is out of service they can be cross served. This 
involves extra expense in isolating valves, but is generally 
worth it. It is not an identical proposition with the 
receiver. 

Long lines of pipe, such as are required on high heads, 
require very substantial anchoring not only at the top and 
bottom but at intermediate points. These anchorages also 
provide safe positions for expansion joints, which can be 
dispensed with only where the temperature variations are 
small or the line has many angles in it, and not always 
then. 

Air valves are not often required, but will be where 


there is an unavoidable rise in the pipe line. Occasionally 
air cushions are provided in very long lines, to take up 
shocks ; at the Mill Creek plant in California the pipe is 


8700ft. long for a head of 1950ft., and both air valves and 
cushions are installed. The latter consists of duplicate 


cylinders for recharging at the necessary high pressure— 
Fig. 6. 
Both main valves are first closed and the air and 


exhaust cocks opened. After closing them No. 2 valve is 
opened and the air is compressed. This process is repeated 
until the cylinders are fully charged. 

The reduction of effective diameter due either to ordinary 
furring from lime, &c., or more particularly to fine mud 
deposited when the water is standing, may seriously 
increase the loss of head. Although cleaners of the revolv- 
ing turbine type can remove a good deal of this deposit, 
the initial diameter should be always greater than is indi- 
cated by the velocity decided on. 

On Medium Heads.—There are no special points in 
which the pipe system on medium heads differs from that 
slready dealt with. The pipes are of larger size and their 
carriage becomes more serious unless they are built up 
at site, but, on the other hand, the locality is generally 
more accessible. Air valves and cushions are seldom 
required. 

On Low Heads.-With very low heads and submerged 
turbines the draft tube is the only pipe required, while 
with somewhat higher heads there will he both pressure 
pipe and draught tube. With large units of plant the size 
of the pipes becomes very great and the internal hydraulic 
pressure becomes a secondary consideration. Cases are 
on record where an automatic gate, serving a very large 
pipe, was closed at the forebay and air pressure caused a 
complete collapse. No interconnection is usually practic- 
able or necessary with low heads. 


Tatr Races. 


On low-head plants the essentials of the tail race are 
that it shall be of ample size to give a very low velocity 
of discharge, and that it shall be free from eddies. A very 
small loss of head may be a very large percentage of the 
total—every inch represents 3 per cent. on a 3ft. head— 
and the draught tube and tail race are just as important as 
the headworks. Backing up of the tail water from exces- 
sive flow may be unavoidable, but bad design may increase 
it unnecessarily. 

With medium and high heads the water has done its 
work when it leaves the discharge orifice, but it has con- 
siderable capacity for mischief left in it. The tail race 
pit must ensure that there are no waves tending to stop 
the free exit of the water, and it must also cushion the dis- 
charge so that the structure is not destroyed. On heads 
of 2000ft. or so the destructive effect of the spent jet is 
surprising, and masonry is quite unable to withstand it. 
Baulks of timber or cast iron blocks, which can easily be 
renewed, are sometimes fixed in the pit. Other arrange- 
ments are designed to divert the direction of the discharge 
to strike the tail race water horizontally, by means of one 
or more curved vanes, when a long tail race pit will act 
as an effective cushion—Fig. 7. At the Kern Canyon 
power station, near Bakersfield, California, this arrange- 
ment was usec even where the jet was diverted below the 
buckets under the full pressure of 900ft. head. In most 
cases, however, the lowered jet has a free path over the 
tail race and spouts directly into or across the river below. 


CONCLUSION, 


A word must be said in conclusion with regard to cost. 
From the generator onwards there is no great difference 





in capital cost between steam and hydro-electric stations, 
and the cost of the power-house buildings will be compar- 
able. The boilers, steam pipes, engines or steam turbines, 
condensing plant and accessories are replaced by the com- 
paratively simple turbine whvels and their supply pipes in 
the most favourable cases ; but in less simple plants there 
is also the whole cost of the hydraulic development, 
channels, forebays, reservoirs and dams, to set off against 
the steam plant. 

The working expenses—staff, management, lubricants 
and stores, maintenance and repairs—-do not differ in 
principle in the two instances; practically the annual 
cost of fuel in the one case must be set off against the extra 
annual capital charges in the other. The total cost of fuel 
is proportional, roughly, to the number of units generated, 
and expressed in pence per unit it remains sensibly con- 
stant in any undertaking. On the other hand, the total 
annual costs of a hydro-electric station are practically 
fixed, so that the cost per unit varies inversely as the 
number of units generated. In both cases the capital 
cost, and consequent annual capital charges, vary largely 
with the load factor. An important difference between 
steam and hydraulic working lies in the fact that every 
unit generated by the former method costs a definite sum 
in cash for fuel, so that actual loss would result in selling 
at that figure; whereas with water power there is no such 
cash expenditure, and any sales which will fill up hollows 
in the load curve without affecting the peak must be 
profitable at whatever rate they bring in. The common 
idea that water power costs nothing is true only in this 
limited instance. In any such comparison capital cost, 
cost of fuel, and load factor are the three essentials which 
determine whether a project can best be served by fuel or 
by water power. 








A Suggested British Empire Patent 
Law. 


WE have received, with a request that we should publish 
it, the following report of a committee of the Institution 
of Electrical Engineers on “‘ Patent Law Amendment.” 
The report was adopted by the Council on July 14th last :-— 


‘* Numerous schemes for enabling patent protection to 
be secured expeditiously and at a reasonable cost in the 
whole or in certain parts of the British Empire by means 
of a single patent have been proposed from time to time, 
but most of these, though at first sight apparently sound 
and likely to he beneficial, have the serious practical draw- 
back that to make them effective would involve radical 
changes in existing Statute Laws of the different parts of 
the Empire. 

‘*The scheme outlined in this report aims at carrying 
out what should be the main objects of any Empire Patent 
Law, viz.:-—-(1) Low cost ; (2) ease of application through- 
out the Empire ; (3) reciprocity ; (4) no change involved 
in the existing laws of the Empire ; (5) adherence to the 
scheme optional by any Dominion. 

** Under this scheme any person may obtain an Empire 
patent covering as many of the British Dominions, Colonies, 
Dependencies and Protectorates, collectively referred to in 
this report, for convenience, as territories, as he may select, 
by making application to the British Patent-office. The 
fees payable will be the sum of the existing local Govern- 
ment fees in the selected territories, plus such small fee as 
may be charged by the British Patent-office to cover the 
expense of carrying out its part of the scheme. The 
application will be examined and the patent granted in the 
same way as is an application for a British patent, and the 
specification when printed will bear the names of the 
selected territories in which it is effective. Thereafter the 
patent will be assimilated with the domestic patents in each 
of the selected territories, and will be subject to the local 
laws in such territories for the determination of validity, 
infringement and all other questions affecting letters 
patent after grant. 

‘“* In the appendix will be found a list of the forty-eight 
Dominions, Colonies, Dependencies and Protectorates of 
the Empire which have their own separate enactments for 
granting patents. 

“It is clearly desirable in the interests of inventors and 
of the public and industry generally that the cost and 
trouble of securing patent protection throughout the 
Empire should be materially reduced. 

‘** Careful consideration has been given to the suggestion 
that a patent should be obtainable covering the whole of 
the British Empire in the same way that a patent in the 
United States covers all the States in the Union, but there 
are so many difficulties connected with such a scheme that 
it is not felt any practical result can be expected of any 
attempt to elaborate a proposal along such lines. It is 
believed that the present scheme is practical, and has the 
merit that it can easily and immediately be put into 
operation without disturbing the existing laws in the 
various territories in the Empire. 

‘** It is assumed that usually an inventor will apply for a 
patent first in that part of the Empire in which he is 
domiciled or has his business or manufacturing establish- 
ment, in order to secure without delay protection for his 
invention, and it is not proposed that the existing Patents 
Acts or Ordinances in the various parts of the Empire 
should in any way be disturbed. (This, however, does 
not mean that the Governments of the various Dominions, 
&e., should not be urged to amend their laws so that they 
may all be made as uniform as possible in at least their 
principal provisions. ) 

‘** The scheme proposes that in each territory a short Act 
or Ordinance should be passed to the effect that any. 
Empire patent which has been made applicable to such 
territory shall be received and treated by. it in all respects 
as though such patent were a patent which had been 
granted under the territorial Patent Law. This is impor- 
tant, for otherwise there would exist two classes of patents, 
and difficulties might arise in interpreting them in the 
courts and elsewhere. The fact that the form of the 
specification and claims of the Empire patent might differ 
somewhat trom that of the domestic patent should not give 
rise to any practical difficulties. 

‘It is obvious that such an Empire patent as is pro- 
posed, in order to secure uniformity, which is essential, 





must be issued from one centre, and that centre, it is 
suggested, should be the British Patent-office. 

“It is recommended that the Empire patent should be 
applied for and issued in the same way as a British patent. 
Where a British patent has been applied for or obtained 
the Empire patent will be a duplicate of it. 

‘* An applicant residing in any part of the British Empire 
may apply for a patent either in his own Dominion—being 
a Dominion granting a patent—or in any other part of the 
Empire granting a patent, and shall have a sufficient 
period—eighteen months is suggested—from the date of 
his first application in any part of the Empire in which to 
apply for an Empire patent. An Empire patent if applied 
for within such period shall have a priority date as of the 
date of application for the corresponding patent first filed 
in any part of the Empire. 

‘“* This provision should not give rise to any difficulties, 
as the practice would follow that of applications for patents 
under the International Convention, which gives a period 
of one year within which applications may be filed in any 
of the countries belonging to the Convention. 

“To carry out the scheme it would be desirable to 
establish an Empire Patent Department of the Patent- 
office in London, in which all applications for Empire 
patents would be filed, and the appropriate fees paid in 
respect of the selected parts of the Empire. To. this 
Department would also be paid at the appropriate times 
such renewal fees as may be necessary for keeping the 
Empire patent in force in such parts of the Empire as the 
patentee desired to maintain the patent. The Empire 
Patent Department would transmit through the appro- 
priate channels the fees received and due to each of the 
Dominions, &c., in respect of the Empire patents issued, 
and also the renewal fees, if any, paid on such patents to 
keep them in force. 

“It is urged that whilst it would be highly desirable 
for all parts of the Empire to adhere to this scheme for 
an Empire patent from the outset, it is not necessary. that 
the adoption of the scheme should be delayed until this 
has been achieved. Valuable progress would result if 
certain parts only of the Empire decided to adopt it at 
first and power were given to other parts of the Empire to 
adhere to the scheme at a later date. 

“It is strongly recommended that the Empire patent 
should rest on its own foundation in each part of the 
Empire. This naturally follows from the suggestion that 
the Empire patent should be assimilated with the domestic 
patents in the various parts of the Empire,.and read and 
interpreted in accordance with the law and practice 
obtaining in each part of the Empire. If, for example, in 
an infringement or revocation action or like proceeding 
in the United Kingdom or in any Dominion, the patent 
were declared invalid, this should not affect its validity 
in another Dominion in which the validity of the patent 
was not attacked, or in which such an attack failed owing 
to the circumstances being different. These are sub- 
stantially the conditions which obtain at present in respect 
of the separate patents issued by the various Dominions. 

** As to the fees payable in respect of the Empire patent, 
it would be very desirable for the various Dominions to 
agree on a scale of reasonable fees to be payable on appli- 
cation for a patent and at uniform times for the renewal 
of the same during its term. It is realised that the fees 
payable at present in respect of both these conditions vary 
considerably in the different Dominions, in some of them 
being very reasonable, and in others inordinately high, 
and that the amount of fees payable do not in some cases 
correspond in amount with the extent of the territory 
covered, or the volume of the trade in a patented article 
which may reasonably be expected to be done in connec- 
tion therewith. However, for the same reasons that the 
establishment of an Empire patent has been advocated 
along the lines contained in this report, and in order that 
objections to the early commencement of the scheme may 
not be raised by the various parts of the Empire on the 
ground of loss of revenue, it is suggested that the fees 
payable in any of the Empire territories should remain as 
they are at present. It is believed, however, that the 
reduction in fees that is recommended would be more than 
made up in the total amount received by the greatly 
increased number of patents applied for in the various 
Dominions under the present scheme. 

“It might be suggested that if the fees in the various 
Dominions are not reduced no great reduction in the cost 
of protecting an invention by patent in the Empire under 
this’scheme would result. This, however, is not so, as the 
cost at present is not so much due to the Government fees 
payable as to the expenditure necessary in preparing, 

ing and prosecuting an application for a patent separately 
in each of the Dominions. 

** APPENDIX.—Empire Dominions, &c., having their 
own separate enactments for granting patents :— 
Australian Commonwealth, Bahama Islands, Barbados, 
Bermuda, British Guiana, British Honduras, British 
Solomon Islands Protectorate, Canada, Ceylon, East 
African Protectorate, Egypt, Falkland Islands, Federated 
Malay States, Fiji, Gambia, Gibraltar, Gilbert and Ellis 
Islands Colony, Gold Coast Colony, Grenada, Hong-Kong, 
Hyderabad, India, Jamaica, Johapur, Johore, Kedah, 
Kelantan, Leeward Islands, Malta, Mauritius, Mysore, 
Newfoundland, New Zealand, North Borneo, Nigeria, 
Nyassaland Protectorate, Rhodesia (Southern), St. Helena, 
St. Lucia, St. Vincent, Seychelles Islands, Sierra Leone 
South Africa (Union of), Straits Settlement, Travancore. 
Trinidad and Tobago, Uganda Protectorate, and Zanzibar.”” 








Tue ‘“ Underground’? management has issued a series 
of posters dealing with increased railway operating 
expenses. One, headed ‘ Money,” gives comparativ« 
figures showing how the price of certain staple commodities 
has since 1914 increased from 50 to 800 per cent., and points 
out that the average train fare on the Underground ha: 
only risen from 12d. to 2}d., equal to a rise of from .f6d. 
to .8d. a mile. A second poster shows the progressive 
rise in the cost of coal from 14s. 113d. per ton in 1914 to 
45s. 2d. on July 21st last. The “‘ Underground ” uses over 
700 tons daily, and the increase in the annual coal bill is 
£400,000. Another poster deals with the effects of the 
eight-hour day in terms of money, and a fourth describes 
the rise in prices of the ‘‘ food’ of the power-house, 7.¢., 
iron, steel, oil, fuel, &c, 
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DERRICK CAR ON ILLINOIS 


CENTRAL 


RAILWAY 











| lifting heavy loads or making a side lift, as in taking a 
| concrete bridge slab from a wagon or an adjacent track, the 
| weight on the bogie mayybe relieved by placing side timbers 
| which rest on blocking upon the ground and are wedged 
PowERFUL cranes or derrick cars for use in bridge con- | tightly beneath the cap girder. This arrangement is shown 
struction and repair work form a part of the equipment of | in the views. 
all large American railways, and a machine of this kind | The jib is a box girder, with solid plate sides and double 
used by the Illinois Central Railway is shown in the accom- | latticing over the top and bottom flanges. It is 67ft. 


American Railway Derrick Car. 


panying views. Itis shown at work placing the huge con- 
erete blocks or slabs which form both the span and the floor 
of bridges over streets in Chicago. These blocks rest on 
concrete abutments and piers, there being a pier—formed 
by a row of columns and a cap girder—at each kerb line 
and in the middle of the roadway. The shorter blocks 
over, the footpaths weigh about 18 tons and the longer 
blocks over the roadway weigh nearly 35 tons. They are 


long and has a hoisting capacity of 50°tons on a radius of 
35ft. Its hoist has a six-part tackle of jin. wire cable 
| and the luffing tackle is similar. The steel blocks for the 
| cables weigh from 1 to 1} tons apiece, and the lower block 
| of the hoisting tackle carries a huge pivoted hook. Each 
| of the other three blocks is attached to a built-up steel 
bar,’two of these being pivoted to the head of the jib and 
the third pivoted to a pin in a short vertical shaft or 





Two Big Condensers. 


WE illustrate herewith two pieces of plant which are 
interesting chiefly on account of their ‘‘ bigness.” Fig. | 
represents a large surface condenser now in course of 
erection by Hick, Hargreaves and Co., Limited, of Bolton, 
for the Bradford Corporation for a 15,000-kilowatt generat 
ing station. The condenser is not the largest on record, 
but it contains 29,500 square feet of cooling surface, and 
is designed to give 28in. of vacuum when passing 200,000 Ib. 
of exhaust steam per hour with cooling water at a tempera- 
ture of 80 deg. Fah. As will be seen, the body of the con- 


| denser is made in four sections, and it can well be imagined 


that very large machine tool capacity was required to 

















FI3. 1—SURFACE CONDENSER 


delivered on platform wagons, as shown, and are then 
picked up and set in place by the derrick car. 


gudgeon journalled in the cap girder of the head frame. 
When the derrick is in transportation over the line the jib 


The foundation is a steel platform wagon 50ft. long | is lowered upon a long steel platform wagon coupled to the 
having plate girder sills or sole plates and four-wheel | derrick. 
bogies of specially heavy construction. Directly over the | At the rear end of the derrick is a steam winding engine 
leading bogie is a steel head frame 25ft. high, having all | of 50 horse-power, which operates the hoisting and luffing 
members of box girder construction and being seated on | machinery. It also operates a chain drive to one of the 
piers which allow of its being lowered to an inclined position | bogies, by which the machine can be moved to and fro 
for transportation. When raised this head frame is sup- | while at work, and can be propelled also at a speed of about 
ported by a steel brace or tension frame, the lower part of | 12 miles an hour. All the machinery is enclosed in a cab, 
which is built into the underframe, while a heavy box | this being composed largely of hinged panels which can 
girder member is secured to this portion and to the head | be folded up or down so as to leave large open spaces when 
frame by pin connections. This arrangement permits the | the machine is at work, thus giving the engineman a good 
tension member to fold up as the head frame is lowered | view of the operations. A locomotive tender is coupled 
backward. The cap or top cross girder of the head frame | on at the rear to supply water to the boiler.%-The weight 
projects beyond the posts or side members, so that when ' of this derrick car in working order is about 100 tons. 


FIG. 2—JET CONDENSER 


deal with it. A second condenser of the same size is 
in hand in the same works. 

Fig. 2 shows what we believe to be the largest jet con- 
denser built—in this country at all events. It is designed 
to deal with 83,000 lb. of exhaust steam per hour and to 
give 28in. vacuum with cooling water at 80 deg. Fah. 
The injection water enters through 134 spray nozzles 
arranged in an annulus, and to give some idea of the size 
it may be stated that the body flange is no less than 
10ft. 24in. diameter. The condenser is to be supplied to 
the Edinburgh Corporation for a 5000-kilowatt generating 
station, and has also been built by Hick, Hargreaves and 
Co., Limited. 
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The Finney Hand Pump. 





A NOVEL form of hand pump which, while it secures all 
the advantages of obviating contact between the fluid to 
be pumped and the working parts, with the exception of 
the inlet and discharge valves, yet retains all the 
simplicity of the direct-acting plunger pump, has recently 
been brought out by Engineering Supplies, Limited, of 
20, High Holborn, London, W.C. 1, and Newcastle-on- 


Tyne. ‘ 
One of these pumps. is shown in the accompanying 
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THE FINNEY HAND PUMP 


engraving, while the line drawing illustrates the main 
casting, in which the chief novelty of the machine lies. 
The idea of the inventor, Mr. J. W. Finney, has been to 
interpose an air cushion between the working piston of 
the pump and the water, or other fluid, to be pumped, 
with the object of preventing any gritty or corrosive matter 
in the water from attacking the working parts. The 
piston and cylinder are used alternately to compress 
and rarefy a fixed quantity of air, and the pulsations 
thus produced are transmitted to the water to be pumped 
by means of comparatively long passages, which are of 
such proportions that the water does not rise into the 
pump barrel. The pump barrel is arranged, as will be 
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inlet is at the bottom of the main casting and branches 
to right and left to the two valve boxes. The inlet and 
outlet valves are quite close together, and there is, in fact, 
little variation in the cross-sectional area of the waterway 
throughout the pump until the water has passed the outlet 
valve. The water is drawn up through one of the inlet 
valves by the reduction of air pressure as the pump plunger 
moves back in the working cylinder and flows up the corre- 
sponding communicating passage, but does not get so far 
as to enter the barrel before it is forced out through the 
outlet valve by the air being compressed on the return 
stroke of the piston. The same seyuence of operations 
takes place on the opposite side of the pump, the combined 
discharge of both sides being received by the central 
chamber and delivered at the side outlet. 

We have inspected some of these pumps at work and 
investigated the interior of the working cylinder after 
they had been running. In one case only there was a 
small amount of moisture in the barrel, and this was 
probably accounted for by the fact that the pump had 
been worked very vigorously in 9 jerky manner, which 
would produce splashing in the communicating passages. 
Anyhow, it did not appear that the amount of splashing 
was sufficient to carry an injurious amount of grit into the 
barrel. We did not have an opportu:ity to test the pump 
under a high head, but the makers inform us that it is not 
desirable to work against a greater head than about 30ft. 
without special precautions. At greater heads the air 
in the evlinder is compressed to such an extent that the 
water rises into the barrel. The pump still works, of 
course, but the advantage of having air alone in the 
cylinder is lost. An arrangement is, however, beiag 
devise to overcome this difficulty by providing a supply 
of compressed air to bring the volume of air in the system 
back to the normal regardless of the delivery head. An 
increase in the suction head, so long as it is not excessive, 
does not detrimentally affect the pump, as it only results 
in an expansion of the air. The main body of the pump, 
éncluding the cylinder, is of cast iron. The piston is of 
the solid block type in east iron, and is packed with two 
hard bronze rings. The four valves are of aluminium 
faced with leather. Fach pair of valves is enclosed in a 
chamber as shown in the illustration, and each chamber has 
a cover secured by one central bolt only. To examine 
each pair of the valves it is only necessary therefore to 
unscrew the nut, remove the cover, and the valves are 
exposed to view. The valves are hinged, the hinge 
engaging with a round steel spindle. The spindle is fitted 
into a hole drilled into the casting at the back of the valve 
chamber ; it is loose and can be removed if and when 
required. When the valve has been slipped into place it 
is prevented from shifting by a loose brass sleeve which 
‘s passed on to the spindle, the whole being kept in 
place by the chamber cover, which just comes into contact 
with the end of the spindle and the brass sleeve, constitut- 
ing a very simple arrangement. To remove a valve it is 
only necessary to draw off the loose sleeve and then with- 
draw the valve. It is unnecessary to remove the spindle. 

Up to the preseut the pump has been made in three 
sizes, with lin., 2in., and 3in. deliveries, designed to deliver 
300, 1200, and 3000 yallons per hour respectively when 
driven at 60 strokes per minute. 








PROFESSOR LEONARD Hitt admits in favour of the open 
fire that it affords a health-giving radiant energy for 
domestic purposes. But we must, he declares, give it up. 
The dirtying of houses and furniture, the loss of human 
energy in transport of the coal, the pollution of the atmos- 
phere and consequent obscuring of daylight, and particu- 
larly the loss of the valuable by-products condemn it. 
Electricity as a heating power, he points out, entails 
«* colossal waste ’’ of coal, and even in the case of electric 
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THE MAIN CASTING OF THE FINNEY PUMP 


seen from the line drawing, in a horizontal position on the 
top of the main casting, and each end of it communicates 
by means of a large and tortuous passage with a separate 
valve chamber. One arrangement for operating the pump 
plunger is shown in the engraving, but it will be readily 
s2en that the method may be adapted to suit individual 
requirements without materially affecting the pump proper. 
For instance, in the case of some pumps which have just 
been supplied to one of the premier shipping companies, 
the hand lever is replaced by a bell crank and a connecting- 
rod makes connection with a crank shaft driven by an 
electric motor. 

Returning to the line drawing, it will be seen that the 





lighting where the power is obtained from coal, less than 
one per cent. of the thermal! energy of the coal is actually 
obtained as light. In lighting by the use of the gas 
mantle, however, not only are the by-products of the coal 
saved, but probably 10 per cent. of the thermal energy 
secured. Mr. Hill sums up, both from the point of view of 
coal conservation and on general grounds, in favour of the 
gas fire. While admitting for lighting and power certain 
advantages to electricity, he considers that it should be 
raised from carbonised, not raw coal. He therefore 
advocates combined gas and electric power stations to 
supply yas for heating, power and lighting, and electricity 
for power and lighting. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Finished Iron Trade. 


PRODUCTION at the mills and forges has been a 
good deal hampered by the heat, which has prevented the 
completion of the full shift in numerous cases. Difficulties 
as to production are almost insuperable. Coal supplies 
are particularly short. The question of new prices as 
affected by the recent most extravagant advance in wages 
occurring under the operation of the Midland Wages Board 
is still unsettled as far as official quotations go. So many 
ironmasters are away that it is difficult to get a repre- 
sentative meeting of the trade. But advances may be 
declared at any moment. Great caution is exercised in 
the negotiation of business. Prices are too high to en- 
courage any but the most meagre buying. The local price 
for Crown bers is £22 10s. to £23, delivered in the district, 
against which American iron is coming in at about £18 10s. 
at ports, or £19 10s. delivered here. Some houses are 
quoting £2 up for gin. rounds, making the price £27 2s. 6d., 
but there has been no general advance. Many mill- 
owners are getting prices well ahead of the minima laid 
down by the Bar Iron Associatiom Puddled iron has 
reached £16 15s. for bars and £17 5s. for billets, and 
recently some of the mills have been running more largely 
on billets. With the puddling rate at 34s. ld. a ton—it 
was 9s. 6d. when the war broke out—and other costs in 
proportion, these are not regarded as extravagant prices. 
Most of the puddled bar producers are their own consumers, 
so that there is not much surplus for the market, nor is 
there much eagerness displayed to get orders. Iron and 
steel tube strip has now reached the exorbitant price of 
£24 a ton, and the great tube works not only of this district, 
but throughout the country, are driven to America for all 
the material they can get to counterbalance the high cost 
here. As it is, they have no chance in the world’s markets. 


U.S. Iron and Steel in Staffordshire. 


Some South Staffordshire constructional engineers 
have found it possible to buy American section steel and 
constructional material generally at prices substantially 
below those of the home steel works. Some weighty 
consignments are now en route from America. A great 
dea! more of the same kind of work would be done but for 
the delay in shipments and the American system under 
which cash is demanded against bill of lading. Irregularity 
of delivery, as I have pointed out in these letters for many 
weeks past, has up to now been a drawback in the supply 
of American iron and steel. But some improvement is 
reported in this respect, and large shipments both of 
finished bar iron and steel bars are undoubtedly now on 
the water. The disparity in price between the home and 
American steel bars is much less than in the case of iron, 
being not more than 15s. to £1 per ton. Cables received 
in Birmingham this week announce a further fall in 
Atlantic freight rates on eastward-bound traffic. Pig 
iron and billets, recently reduced from 16 dols. to 13 dols. 
are now 12 dols. a ton; coils of wire, rods, hoops, bolts, 
and nuts and spelter are 14 dols.; cold-rolled steel, tin, and 
copper 15 dols.; and all other usual steel products 13 dols. 
It is still somewhat difficult to get freight room as required 
between America and Europe. For many commodities 
the rates vary according to the cargo space available. 
Freight rates from this country to America are no longer 
so easy as they were. For example, there has been an 
advance in the carriage of anchors and chains sent from 
this district in large quantities to aid the American ship- 
building programme. The rate for anchors has been 
raised from 23s. 9d. to 37s. 6d. per ton, and that for chains 
from 23s. 9d. to 28s. 9d. per ton. 


Pig Iron Settling Down. 


Buying in pig iron is on a very small scale owing 
to furnace difficulties and the high prices. It is recognised 
that business must be on a very small scale, and the trade 
is settling down to mark time for the next few months. 
Smelters continue to do business subject to the condition 
that advances in price shall apply automatically. This is 
a practice which is resented by makers of finished iron, 
inasmuch as they quote firm prices end have corresponding 
protection when the cost of material is arbitrarily put up 
against them. There are wide variations in price, and it is 
evident that quotations depend very much on the indi- 
vidual outlook of the firm quoting. Open market quota- 
tions are :—South Staffordshire forge iron, 170s. and 
upwards ; foundry sorts, 175s. to 187s. 6d.; Northampton- 
shire forge, 162s. 6d.; No. 3 foundry, 165s.; No. 2, 167s.; 
No. 1, 169s.; Derbyshire grey forge, 170s. to 175s.; foundry, 
180s. net at makers’ works. 


Yorkshire Strike and the Pig Makers. 


It was again reported this afternoon on Bir- 
mingham Exchange that the make of Derbyshire and 
Northampton and Staffordshire pig iron has been reduced 
through the suspension of fuel supplies from South York- 
shire. The shortage of foundry pig has in particular been 
aggravated. Yet it did not appear to-day that the actual 
market position differs much from what it was before the 
strike. Business is proceeding within the same circum- 
scribed limits now as before, consumers buying no more 
than will carry them on for the time being. Foundry iron, 
however, could no doubt be sold to a larger tonnage if 
it were available. It is feared that under the most favour- 
able circumstances South Yorkshire coke will not be obtain- 
able on a normal scale within a fortnight. Meanwhile 
furnace owners are getting emergency supplies where they 
can, and furnaces have been kept going, if only on slack 
blast. 


Wages at the Blast-furnaces. 


A proposed new agreement respecting blast- 
furnacemen’s wages, in the North Staffs district has just 
formed the subject of arbitration proceedings at Stoke-on- 
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Trent. The result of the proceedings will be made known 
in a week or two, and the findings are to retrospective to 
June Ist. It is proposed, I understand, to hold a joint 
meeting in Birmingham shortly between the South Staf- 
fordshire Ironmasters’ Association and a full board of 
delegates of South Staffordshire blast-furnacemen, to 
discuss a subject of a similar character. 


Steel Trade. 


The steel trade continues busy, but prices have 
not been increased to anything like the same extent as 
finished iron; the advances are somewhat similar 
to those in relation to pig iron. Probably less 
than half of the galvanised sheet mills are in 
operation, though if more men were available, and 
prices for material were put on & more stable basis, 
others would soon be started. The export demand shows 
some signs of expanding, particularly for the large markets 
in South America. The South African markets, on the 
other hand, are slow in opening. The current quotation 
is £28 10s. to £29 delivered f.o.b. Liverpool, for co: ted 
Sheets 5ft. to 9ft. long, by 24 gauge. Black sheets, plain 
and corrugated range from £21 10s. to £22. Singular con- 
ditions have developed here from the closing down of 
certain Welsh steel mills. The stoppage has been due, in 
some cases, to the ability to buy American steel in the 
unfinished state more cheaply than it could be produced. 
But some local buyers have not succeeded in gettirg deli- 
very, and are therefgre being compelled to place orders 
with British raw steel works to prevent the stoppage 
of finishing mills. Resulting from the decreased Welsh 
deliveries of billets one important rolling mill in the 
Birmingham district has been deprived of steel supplies 
amounting to several hundred tons per week, and, for a 
time, was compelled to suspend production. Here and 
there, too, local works using steel are being brought to a 
standstill on account of the Sheffield stoppages arising out 
of the coal strike. 


Miners’ Wages and Machine Coal Cutting. 


The greatly increased wages now being paid to the 
colliers, and the decreased production attendant upon the 
introduction of the short hours’ day, is causing fresh 
attention to be given by some of the colliery owners here to 
machine coal getting. This week the inquiry has received 
fresh stimulus by the Prime Minister’s announcement that 
nationalisation is dead. If colliery proprietors had had a 
free hand, and had not hed to reckon with the contingency 
of a forced acquisition of their properties, we should pro- 
bably have seen a considerable enlargement of the resources 
of the industry ere this. During the war our own manu- 
facturers of coal-cutting machines had their activities 
changed to the production of material of war, and the 
importation of mining appliances from America was also 
greatly restricted. Expert opinion in this country con- 
tinues divided as to the use of mechanical cutters in thick 
seams. The recent great advances in the cost.of labour 
involved in coe! getting has materially altered all previous 
calculations. Whatever was to be said for the policy of 
restricting the use of machines to the thin seams with 
labour at the pre-war level hes lost much of its cogency now. 
It is claimed by some advocates that the individual 
worker’s capacity in the mines may be increased, by the 
operation of machines, from three to five tons. Even, 
however, if no advantage could be shown on the score of 
expense, there would still be a great deal to be said for a 
method which offers the prospect of an increased mineral 
output at a time when the men are threatening to meet the 
decision of the Government regarding nationalisation by 
@ still further reduction in production. 


Improved Canalisation. 


Mr. Frank Impey, of Birmingham, the secretary 
of the Waterways Association, has recently returned from 
@ visit to France, where special facilities were afforded him 
for inspecting some of the principal canal systems. Every- 
thing he saw in France encouraged the view that, by 
enterprising development and management of our water- 
ways, transport facilities in many parts of the country 
could be improved and cheapened. Mr. Impey states that 
as soon as the Transport Bill has passed through Parlia- 
ment the Waterways Association hopes to press on the 
Ministry the desirability of pushing forward a scheme of 
waterways construction and reconstruction. Mr. Impey 
says that the canals carrying the heaviest traffic in France 
were in districts in which the physical conditions were 
very similar to those found in this country. In France 
“* the canals were State owned, but there the intervention 
of the State ended. It was left to private enterprise to 
carry the traffic on the waterways, which were practically 
toll free. The State obtained its reward in the revenue 
produced by the greater prosperity of industry due to 
cheap transport.” 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


THERE is no very definite change to note yet in the 
general state of the iron and metal markets, but the feeling 
in them is decidedly uncomfortable. It is thought here 
that the industrial unrest is abating to a certain extent, and 
some people believe that the workers are now getting a 
little tired of the strike fever, and may settle down to 
steady occupation ; but any quiet of this kind is obviously 
dependent upon the equation between wages and the cost 
of living, and it is almost certain that disturbances in this 
equation must occur with some frequency during the next 
few years. Profitable trade, which alone is capable of 
sustaining high wages, tends to leave the country, and the 
result of this is not to be ignored. 


Metals. 


The copper market has been recovering from the 
depression which resulted from the panic amongst weak 





speculators, and the trade is beginning to realise that 
prices, in comparison with those of all other metals, are 
reasonable. The average price of refined copper was 
between £65 and £80 per ton when tin, spelter, lead and 
iron were not half so high as they now are, and when money 
was certainly worth twice as much as itisnow. The actual 
producer’s profits on copper at the present price are less 
than they were in pre-war times, when the market reached 
about £70 per ton, and hence present prices are low enough 
to discourage production to a certain extent. The mistake 
made when copper was being boomed up was to over- 
estimate the present capacity of the consuming trades, 
and to under-estimate the effect of the extravagant differ- 
ence between raw copper and many of its manufactured 
forms. This. latter difference needs to be abolished in 
order to attract consumers. There is some diminution in 
the copper holdings of the Governments. It is reported 
that the American Government has no more to sell, and 
our own people managed to reduce their stock of the metal 
by 7068 tons during August. It will, of course, be a great 
help to the stability of the markets when all these official 
holdings of metal—and indeed of anything else—are 
cleared away, for the mere fact that Governments are 
dealers and stock holders is very disturbing. A Govern- 
ment is influenced by all sorts of things quite apart from 
any business or commercial considerations. Tin still 
keeps up its old reputation for quick changes, but although 
there has been some tendency to freedom of selling in the 
East, one cannot yet see any definite cause for a decided 
movement either up or down. It is fairly clear that in the 
end the United States will be the greatest consumer of tin, 
and the tendency will be to shift the control of the market 
from the old centres to the new. Both in the manufacture 
of tin-plates and in, the engineering industry we must 
expect to see the prominent place taken by our American 
competitors. The recovery of the market for spelter has 
been rather slow in comparison with copper, but it may be 
more steady. There is some movement towards the 
rehabilitation of the galvanising trade here, but it is not 
very rapid yet. The reduction of the Government stocks 
amounted to 2891 tons of ordinary and 1220 tons of 
refined. One assumes that the increase of these stocks 
cannot again occur, and that all the changes in the future 
must be more or less favourable to the market ; and the 
same may be said about the Government stocks of lead. 
The market for lead has been steady, and the demand is 
good, with a slight tendency towards better prices. An 
interesting comparison of prices for all the principal metals 
has been given in the ‘“‘ Metal Bulletin,” by which our 
readers may be reminded that the highest war prices for 
spelter occurred in 1915, for copper in 1916, and for lead 
and tin in 1918. For iron and for silver the highest prices 
have occurred in the present year. The point of interest 
is that, in all probability, we have already passed away from 
the time of extravagant prices in copper, lead and spelter, 
and probably tin ; but that we are yet by no means safe 
from extravagance in the matter of iron and steel prices. 
It is these latter which are a menace to the general industry 
of this country, and to its power to compete with other 
manufacturing nations for the trade of the world. 


Foundry Iron. 


The total make of foundry iron shows no sign of 
increasing, and this is proved by the divergence between 
the selling prices of foundry and forge qualities. The 
average selling price of foundry iron—with the exception 
of Cleveland, which cannot now be taken as a guide —is 
about £9 5s. at the furnaces, or, say, trom £9 to £9 5s., 
while it is doubtful whether more than £8 can be obtained 
for forge quality. The actual demand in Manchester for 
foundry iron is not perhaps quite so strong as it was, but 
this is probably because consumers are upset by the fact 
that in Cleveland only £8 per ton is asked, while they are 
compelled to pay at least £1 more, and, of course, they do 
not like it and try to believe that eventually the position 
in Cleveland will modify the prices in the Midlands. For 
delivery in Manchester about £9 7s. 6d. is the lowest at 
which the consumer can buy Derbyshire No. 3, while one 
hears that Derbyshire forge iron has been sold at £8. 
There is a little Scotch iron on the market at prices ranging 
from £10 10s. to £10 15s. per ton, according to quality. 


Finished Iron. 


The prices of Lancashire iron are still a little 
uncertain, owing to the fluctuating costs, but makers are 
quoting as a minimum £22 per ton for merchant bars, both 
for home and for export, and £26 2s. 6d. for hoops. The 
latter rate seems very high, but in these times it is very 
difficult to say what prices might be justified. The output 
of finished iron is not what it should be, and, of course, this 
adds to the expense of manufacture. 


Scrap. 


In spite of these prices for manufactured iron 


| makers are still unwilling to give more than £8 5s. for 


heavy wrought scrap, and dealers are continuing to hold 
out against what they consider to be an unfair rate. Con- 
sumers are, however, in a better position now that the 
price of forge iron is declining, and the quantity available 
is increasing, for if they can get plenty of forge iron at £8 
they can do without the scrap unless it is to be had at their 
own price. Foundry or cast scrap is still far too plentiful 
in this market, and so is steel scrap. The prices of both 
are about £7 per ton for ordinary qualities. Ironfounders, 
however, might do well to make a greater use of good 
foundry scrap at £7 or £7 5s. per ton and diminish their 
consumption of pig iron at £9 5s. to £9 10s. per ton. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The position in the hematite pig iron trade 
remains much the same. A good volume of iron is being 
smelted and is finding prompt use, very largely in the 
district, so far as the ordinary sorts are concerned, and 
requirements are likely to continue to be pretty good. 
On outside account there is a steady demand for special 
brands of iron, and charcoal blast iron is also in good 
demand. There is not yet, however, a rush of business, 
although requirements are heavy all round, the trade 
being mostly for prompt wants. Prices are at the recently 





advanced rates, with parcels of mixed numbers of Bessemer 
iron at £10 12s. 6d., and special brands at £11 12s. 6d. per 
ton, both f.o.t. 


Iron Ore. 


There is a good demand for iron ore in all parts 
of the district, and some smelters are pressing for heavier 
deliveries of metal. The necessity for a fuller tonnage of 
ore has been evident fora very long time. Full use is being 
made of foreign ores, which are coming to hand with regu. 
larity. Native sorts of ore are quoted 50s. per ton net at 
mines, and Spanish or North African ores are at 52s, per 
ton delivered to West Coast furnaces. 


Steel. 


There is a fair amount of activity in the stee] 
trade. Rails continue to be the chief output, and this is 
likely to be the case for some time to come. Other depart- 
ments are engaged, but the plate mills are idle. There 
is a good amount of work in the steel foundries, the demand 
for light and heavy castings being steady. Heavy sections 
of rails are at £16 10s. to £17 per ton, with light rails at 
£18 5s. to £21 perton. Billets are quiet at £15 5s. per ton. 
Ship plates are at £18 5s., and boiler plates at £20 10s, 
per ton. 


Shipbuilding and Engineering. 

These trades are pretty well employed in many 
of the departments, but, of course, there is no rush of 
Government work in these days. There is more briskness 
of merchant tonnage, and repair work is considerable, as 
well as refitting jobs. 


Fuel. 


The demand for coal is brisk, and steam sorts are 
quoted at 40s. 6d. per ton delivered. For coke the demand 
is active, and East Coast qualities are at 53s. 8d. per ton 
delivered, with Lancashire cokes at 53s. 6d. per ton 
delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


Labour. 


Tue settlement of the strike:of Yorkshire miners, 
which proved so disastrous to local industry, has merely 
given place to other difficulties scarcely less serious. 
Further demands for increased remuneration and reduced 
hours by cutlers, moulders, and engineers create, in fact, 
one of the most serious situations which has yet arisen in 
trade circles, because, if persisted in, they will be met with 
a determined and united resistance on the part of the 
employers. At this moment there is grave menace of a 
stoppage of at least two-thirds of Sheffield’s industry 
during the next week or so. The employers have never 
before been so firm and united. Their attitude is that 
any further yielding to labour exactions will mean com- 
plete ruin to the foreign trade of the country, and a general 
stoppage of the works for a spell would be the lesser of 
two. evils which face them. Industrial peace in the 
immediate future therefore depends entirely upon the 
workmen. Grave as the danger is, students of the situa- 
tion are disposed to take a somewhat hopeful view, because 
they think they can detect a change of feeling among the 
ranks of the workers. Indisposition to suffer the hard- 
ships inseparable from widespread unemployment is 
undoubtedly growing. An increasing number of workers 
are beginning to realise that advances in wages make 
them no better off, because they are invariably followed 
by rises in the prices of necessaries, and they think that 
the most effective use that could be made of the power 
of the labour movement would be in easing the cost of 


living. 
"Works Idle. 


No Yorkshire coal had come into the city by 
the time this report was being written, and, as very little 
Derbyshire coal is available, all the ironworks and fully 
half the steel works are still standing idle. There should 
be a partial start towards the end of the week, and activity 
will doubtless be fairly general next week, although the 
processes using coke will have to wait several more days 
before the furnaces can be fired. Extra efforts are being 
made to get the rolling mills working again, because the 
makers of tools, cutlery, and other finished goods depend 
upon them for their raw material. These finished trades 
have managed to keep going throughout the period of 
the coal strike, because most of them are run with electrical 
or gas power, but a prolonged stoppage of the mills would 
bring them to a standstill. It is impossible to estimate 
in tons the loss of output of iron and steel material which 
the strike has involved in the Sheffield area. The amount 
is enormous, and unless the rate of production is speeded 
up very considerably years must elapse before the arrears 
can be caught up. As regards some classes of steel the 
demand exceeded the supply when the trouble arose, and 
a decided revival of overseas buying is manifesting itself. 


Overseas Business. 


The Board of Trade returns for July indicated 
some amount of revival in shipments of Sheffield products, 
but the quantities and values are trifling compared with 
the pre-war level of trade. Some branches of trade make 
a very poor showing. For instance, comparatively little 
of the most expensive classes of steels is going to the 
markets which were formerly Sheffield’s best customers, 
namely, the United States, Canada, and Japan. At home 
the consumption of high-speed steel is considerable, but 
the distribution of several thousands of tons of Government 
stocks has interfered with sales by makers. So far as 
running sizes are concerned, these stocks are becoming 
exhausted, and. business should soon be more lively in 
consequence. The exports during the present month will 
probably mark a further and more considerable advance 
and record the largest figures of any month since the 
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Armistice. We have not yet heard of any sales of steel 
to Germany, although inquiries are reported, and makers 
here are receiving offers of selling agencies in Germany. 
High-grade Sheffield steels are wanted by the Germans 
for making their best cutlery and tools, but owing to the 
state of foreign exchanges the cost of this material to the 
user would be prohibitive with the mark at its present 
depreciated value. A feature of the situation for a couple 
of months has been the receipt of a constant stream of 
inquiries from all the European markets, which in the 
aggregate represent enormous quantities. Sheffield could 
not handle 10 per cent. of them. Only a very microscopic 
proportion of these inquiries has, however, matured into 
actual business up to the present time. 


Steel Making Alloys. 


There has been practically no market for the 
various alloys used in steel making since hostilities ended. 
The signing of the Armistice found the merchants with 
large supplies on hand bought at very inflated prices, and 
consumption dropped almost to the vanishing point, and 
the prices of some fell from 30 to 50 per cent. Most of 
the subsequent sales have been done below cost. The 
purest kinds of ferro-chrome are in request for making 
stainless steel, but the other kinds, as well as tungsten, 
molybdenum, ferro-silicon, vanadium, &c., are a drug. 
There are no general quotation:, except for tungsten, 
which is 3s. 4d. per lb. for powder and 2s. 11d. per lb. for 
ferro. Inquiries have lately been received from Germany 
for tungsten. That country before the war was the chief 
producer of the alloy, but the makers there are no longer 
able to obtain the necessary ores. British tungsten is 
a good deal cheaper than the American material. 


Scrap. 


The main feature of interest to the scrap market 
is the arrangements which are now being carried out for 
the disposal of the huge dumps of iron and steel scrap 
and light rails in France and Belgium. This task is being 
entrusted to some fifteen of the largest British merchants, 
whose representatives are now on the spot for the purpose 
of getting out a valuation. It is understood that French 
users will have the prior opportunity of buying the 
material, and what they do not want will be brought to 
England and disposed of by the fifteen merchants referred 
to. The market for iron and steel scrap is very depressed 
just now, and values have been but little affected by the 
rise in the prices of new material. Owing to the stoppage 
of many blast-furnaces and steel works large stocks have 
accumulated. 

Prices. 

Prices of some classes of materials have been 
somewhat irregular since the increase in the cost of coal, 
but are now more uniform. Locally made billets are 
quoted as follows :—Bessemer aeid, £19 2s. 6d.; Siemens 
ditto, £19 12s.*6d.; hard basic, £16 10s.; soft ditto, £15 5s. 
Hoop iron and steel now costs £26, and Crown bars £22 10s. 
Makers of finished goods, consisting more or less of steel, 
including tools, are advancing their selling lists 10 and 15 
per cent. Pig iron quotations are unchanged. 


Round the Works. 


Large orders are on hand for the alloy steels used 
in automobile construction, but they do not equal the loss 
of trade due to the cessation of activity at the aircraft 
factories, and a considerable proportion. of the electric 
furnaces are conseyuently idle. Magnets and magnet 
steel are selling fairly well, but the demand is much less 
than during the war period. Good reports are heard 
from the wire trade, all the factories being well booked 
with orders for both soft and hard wire. Output is, how- 
ever, unsatisfactory, and difficulty has been experienced 
in obtaining sufficient wire rods, which are the raw material 
of the trade. Wire is needed in several of the export 
markets. The call for railway steel, such as axles, tires, 
springs, and buffers, is improving, as there are inquiries 
from several European countries as well ac South America. 
British railway companies are buying with extreme caution, 
and the orders from such sources will only suffice for repairs 
and renewals, which indicates very little new construction 
on hand. Great pressure for hand saws is reported, and 
the output is very much below urgent requirements, so 
that great difficulty is experienced in finding makers 
willing to accept new orders. Large circular saws for 
wood-cutting are wanted in huge quantities. 


Government's Trade Policy. 


The trade policy of the Government, as ex- 
pounded by the Prime Minister, does not appear to have 
created any very strong feelings either for or against it here. 
The advocates of protective duties are, of course, dis- 
appointed at the absonce of any undertaking to impose 
tariffs on imported manufactured goods, but they scarcely 
expected it, and think that their objects might be served 
by means of an anti-dumping measure. The abolition of 
the import prohibitions meets with a yood deal of favour. 
as such a step is only consistent with the recent efforts of 
traders to induce France and Italy to discontinue a similar 
system of embarzoes, which have proved successful 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Effect of Disputes. 


THE industrial situation has undergone little 
change this week, and the outlook, unfortunately, is far 
from encouraging. There is dislocation everywhere con- 
sequent upon disputes of one kind or another, holidays are 
in progress, and many works are closed. The shortage of 
coal is having a serious effect upon the iron and steel 
industry. There is plenty of work in hand and to come 
forward, but it is practically impossible in the present 
state of things to get full supplies of coal and other mate- 
rials, chiefly owing to disputes, with the result that the 





works are not running at ‘their full capacity. This, of 
course, decreases the output, and increases enormously 
the cost of production—a very serious matter for manu- 
facturers in view of the increasing severity of American 
competition in all descriptions of materials. At the half- 
yearly meeting of the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trade of the North of 
England it was stated that the South Durham Company 
alone lost in output of finished iron and steel nearly 50,000 
tons between November last and July, and that that loss 
was entirely due to the shortage of coal supplies. This is 
an example of what is happening in many other steel works 
in the district. 


Cleveland Iron Trade. 


The local trade holidays are being held this week, 
and business has been practically at @ standstill. The 
trade position continues strong, and makers are hard put 
to it to meet the pressure of orders in hand. They are, 
however, doing their best to accommodate users as far as 
the conditions will allow. There is a strong inquiry on 
early account, but there is little likelihood of much iron 
becoming available over the next two or three months. 
As to forward business, makers are by no means eager to 
commit themselves, though consumers are anxious to 
cover. Their books are already pretty full, and the 
uncertainty as to prices and conditions induces reluctance 
to take further business. The export inquiry is more 
active, and shipments this month are heavier than for the 
corresponding period of July. The expansion of business, 
however, is hampered by the lack of iron. While foundry 
iron is so scarce there is an abundance of the forge quality, 
which at the moment is in very moderate demand, and the 
price shows an easier tendency, 157s. representing about 
an average figure. For home consumption No. | is 164s., 
and No. 3 g.m.b. Cleveland and No. 4 foundry 160s. The 
export rates are in each case 5s. per ton more. 


Manufactured Iron and Steel. 


Owing to the annual trade holidays outputs at 
most of the manufactured iron and steel works have been 
dislocated this week, but in one or two cases the steel 
workers themselves have arranged with the management 
to go on working, as they have suffered a great deal of lost 
time of late owing to strikes by other workmen. A con- 
siderable amount of overhauling and repair work to 
machinery and plant stands to the credit of the men 
employed on this very necessary duty which can only be 
undertaken at holiday times. The trade outlook is by no 
means bright, for while the works are at present full upon 
home orders which will carry them on for some considerable 
time, consumers are showing a good deal of hesitancy in 
connection with future bookings, and new specifications are 
coming forward at a slower rate. In the export trade 
there is very little business, and the outlook is not good. 
American competition is being more keenly felt, and at 
present prices manufacturers have an exceedingly hard 
task before them. The following are the home prices of 
the principal descriptions :—Steel angles, £17 15s.; steel 
joists, £17 10s.; steel ship, bridge and tank plates, £18 5s.; 
steel rounds and squares, under 3in. down to }in., £20 5s.; 
steel flats, 5in. down to l}in., £20 5s.; steel sheets, 3/,,in., 
£20 5s.; fin., £21 15s.; */,,in., £22 15s.; 14-20 gauge, £23 5s.; 
heavy steel rails, 60 lb. and upwards, £16 10s. net on trucks; 
steel hoops, £23; steel strip, £22; galvanised sheets, 
24 gauge, £28 10s.; black sheets, 24 gauge, £23 to £23 10s.; 
common iron bars, £22 ; marked bars, £24 10s.; gas strip 
iron, £22 5s. 


Hematite Pig Iron. 
The position with regard to the East Coast 


hematite pig iron trade is decidedly easier, and there is | 
| directions is comparatively good. The domestic require- 


more than enough iron to go round. The export trade is 


improving, and fair despatches are being made to the Allies | 
| the Irish markets is heavy, and good quantities of Ayr- 


under contracts. East Coast mixed numbers are 200s. for 
home consumption, and ,205s. for export f.o.b., No. 1 
quality being 2s. 6d. per ton more in each case. 


Iron-making Materials. 


The foreign ore trade is quiet, as consumers are 
well placed with stocks. Deliveries continue to be steady 
under contracts, and with freights easy, best Bilbao Rubio 
ore of 50 per cent. quality ex ship Tees is around 53s. 6d. 


The Coal Trade. 


The Northern coal trade position is exceedingly 
tight and difficult, but one may expect to see the market 
assume & more normal condition with the settlement of the 
Yorkshire coal strike. Collieries in Northumberland and 
Durham have been overwhelmed with orders to replace 
supplies of coal usually obtained from Yorkshire, and it is 
obvious that deliveries to their regular customers have been 
very heavily reduced. The shortage of supplies is very 
acute. In anticipation of a speedy diminution in the 
inland and requisition demand, which practically absorbs 
the whole of the output, the tone of the market is a little 
more cheerful. It is generally recognised by merchants, 
however, that two or three weeks must elapse before the 
Yorkshire pits are in full working order again, and that 
in the meantime the demand can only in a moderate 
degree be relieved from that source. There is as yet no 
relaxation of the export restrictions. Hence no business 
is passing or workable either for neutral or Allied require- 
ments. There is an occasional transaction effected, but 
prices are well maintained, and so far as forward prospects 
are concerned the market shows an encouraging tone. 
For all business over the remainder of the year there is a 
large inquiry, and as soon as supplies become available a 
brisk business will be possible. It is not surprising there- 
fore that forward prices are moving upwards all round, 
though after all they are purely nominal in most cases 
seeing that delivery cannot be even approximately assured, 
all business for forward delivery being hedged about with 
protecting conditions against delays. A strong demand 
for all classes of coal is in evidence, and while stocks are 
considerable the bulk has been sold and is awaiting buyers’ 
ability to take delivery. The demands exceed the daily 
production, and for any prompt lots holders can realise 
substantially improved values. On the week the advances 








are @ minimum of 5s. For beehive make 85s. is offered, 
and for patent qualities 80s. to 85s. Gas coke shares in the 
improvement, and 80s. is asked for best descriptions. 
Open market quotations are as follows :—Northumber- 
lands :—Best Blyth steams, 90s.; second Blyth steams, 
80s.; best smalls, 70s.; bunkers, 60s.; households, 90s.; 
Tyne prime steams, 90s.; Tyne second steams, 85s.; special 
Tyne smalls, 70s.; ordinary smalls, 60s. To the Allies: 
Best steams, 70s.; seconds, 65s.; smalls, 45s. to 50s.; 
bunkers, 60s. to 65s. Durhams : Best gas, 72s. 6d.; second 
gas, 67s. 6d.; special Wear gas, 75s.; smithy and coking 
coal, 70s. To the Allies: Best gas, 65s.; Wear specials, 
57s.; seconds, 52s.; and coking coals, 55s. 








SCOTLAND. 
(From our ewn Correspondent.) 
Trade Conditions. 


EMPLOYMENT in the various industries is once 
again in full swing. Work generally is fairly plentiful, 
but is yet mostly on home account, export moving very 
slowly. The present level of prices is undoubtedly a 
serious factor, as is also the importation of American and 
Belgian competitive material. Some home producers are 
taking heart from the stronger note lately apparent in 
American quotations, but others view the infiux of out- 
side material with grave concern. Producers in many 
instances now take a short view of the market, and are 
only fixing prices from month to month. Prices for all 
classes of material continue firm, and the tendency is still 
in an upward direction. 


Pig Iron. 


Supplies of most sorts of Scotch pig iron con- 
tinue short, and smelters have difficulty occasionally in 
satisfying consumers. The higher prices now asked have 
had little effect on business so far owing to the fact that 
the iron and steel works have good orders still on their 
books, and supplies of pig iron are necessary to clear these 
off. Uncertainty is the keynote of the future, however, 
with the tendency of oncosts remaining in an upward 
direction. Hematite and foundry iron are particularly 
scarce, while forge qualities are rather plentiful. 


Finished Iron and Steel. 


In most branches of the iron and steel trades 
makers have good orders on hand. Practically all the 
business is on home account, export trade meantime being 
conspicuous by its absence. A fair number of inquiries 
are coming from abroad, but invariably the prices yuoted 
are much too high and the trade passes elsewhere. Steel 
plates are very busy, but deliveries of sectional material 
are well up to the demand. American material continues 
to come in in fair volume, and continental material is 
also apparently regaining a hold. Bar iron makers con- 
tinue to do a good business. Crown bars remain firm at 
£21 12s. 6d. per ton f.o.r. Glasgow district, while the 
export price would be about 7s. 6d. per ton dearer. Ship- 
ments, however, are few and far between. The malleable 
jronworks are very busy. The price of black sheets has 
been advanced 10s. per ton, making the home price 
£22 10s. per ton. 


Coal. 


The Scotch collieries are now very busy, most 
descriptions of fuel being in big demand. Outputs, how- 
ever, are not quite so good as they should be, which makes 
the work of distributors more difficult. Industrial con- 
cerns are again taking full supplies, and shipment in some 


ments continue on the summer level. The demand from 


shire fuel are going in that direction, but strict supervision 
is being maintained over Lanarkshire outputs. The 
aggregate shipments from Scottish ports during the past 
week amounted to 138,751 tons, compared with 124,653 
tons in the preceding week and 162,860 tons in the same 
week last year. Ell coal, f.0.b. at Glasgow, 33s. 6d. to 
35s.; splint, 35s. to 37s.; steam, 33s. 6d. to 34s. 6d.; treble 
nuts, 30s.; doubles, 29s.; singles, 28s.; first-class screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3ls.; best steams, at 
Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Future of Coal Industries. 


THE speech of the Prime Minister dealing with 
the trade of the country, but more particularly with 
regard to the mining industry, has occasioned a certain 
feeling of relief in circles engaged in the coal export trade. 
There was little in it that caused surprise, as the general 
belief has been held for some time past that nationalisation 
as advocated by the miners’ leaders, for instance, would be 
turned down, but that increased Government control 
possibly would be seen. The recommendation of Mr. 
Justice Sankey that nationalisation should be resorted to 
was based purely on the desire for improved relations with 
labour. The danger threatened to the export side of the 
industry was barely touched upon in the report. The fact 
that the expectations of Mr. Justice Sankey and his 
advisers on more than one point concerning the industry 
have not materialised, but have gone dead against their 
views, has not occasioned surprise. Everyone directly 
concerned in the industry is convinced that nationalisation 
would not do away with strikes and labour troubles 
generally. The position, however, is still uncertain, and it 
remains to be seen as to what is really intended by unifica- 
tion and reorganisation. There is also the question 
whether the proposal that colliery owners should be 
remunerated on the basis of Is. 2d. per ton goes by the 
board or not. Disappointed miners’ leaders are already 
describing the Prime Minister’s proposals as ‘‘ trustifica- 
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&e., and threaten to oppose their coming into 
operation. They contend that increased output under 
the Government policy is an absolute impossibility. 
Certainly no increased production will be obtainable if 
obstacles are placed in the way and the workmen are 
encouraged to “ down tools’ on the least provocation. 
This now seems to be the course to be pursued, together 
with “ direct action,” so that very unsettled conditions are 
likely to be seen for some time. 


tion,” 


Ill Effects of Drought. 


The long-continued drought has affected adversely 
the regular working of a number of South Wales under- 
takings. Collieries in some parts have suffered, but not 
severely, but tin-plate works and allied concerns have been 
more troubled by the shortage of water. Patent fuel 
works at one or two places have stopped from this cause, 
combined with the scarcity of small coals, while at Cardiff 
and Penarth the fact that the City Corporation has been 
compelled to cut off supplies daily from about five or six 
o’clock each evening until early the following morning has 
meant the suspension of all-night work as regards coal- 
tipping operations at both Cardiff and Penarth. In 
order, therefore, to mitigate the ill-effects of this upon the 
shipping industry and employment of workmen, the 
leaders of the Coal Trimmers’ Union, in conjunction with 
the docks authorities, formulated a scheme of double-shift 
working by day. Instead of there being only one shift 
of eight hours it was arranged that the two shifts should be 
from 6.30 a.m. to 12.30 p.m. and from 12.30 p.m. to 
6.30 p.m. Thus, compared with ordinary conditions, 
there has been a loss of working time of two hours per shift. 
On the whole this was the best arrangement possible, 
although it has naturally contributed to some extent to 
increasing the delays to the loading of steamers, which 
of late have been abnormally heavy, but in the cireum- 
stances the scheme is not working out badly. 


Coal Output. 


Hopes are entertained that with the break in the 
weather and a consequent diminution in the inclination 
of miners to extend their holiday-taking, an improvement 
will be seen in coal production. The output in South 
Wales for the week ending August 2nd certainly showed a 
welcome advance—this period being the second full week 
under the seven-hour system. The total was 912,184 tons, 
as against 842,754 tons, but still the quantity was sub- 
stantially less than the average weekly production for 
1913, which was 1,093,000 tons, the decrease on this figure 
being 16.5 percent. The output for the whole of the coal- 
fields of the United Kingdom for the week ending August 
2nd was, however, only 3,614,776 tons, as against the 
average weekly output of 5,500,000 tons in 1913; but 
account must be taken of the fact that the strike in the 
Yorkshire coalfield meant a loss of between 650,000 and 
700,000 tons. It was quite realised that there would be a 
heavy reduction in South Wales for the week ending 
August 9th, which was Bank Holiday week, but it was 
scarcely expected that the output would be as low as 
380,354 tons, which compares with 912,000 tons in the 
preceding week. There was, of course, no work at all in 
the coalfield on the first three days of the week, but it 
will be seen that the decline in production was more than 
proportionate to the loss in possible working time. The 
total given for the week ending August 9th is exclusive of 
35,779 tons of anthracite coal. In the West Wales dis- 
tricts allegations have been made that workmen have been 
adopting a “‘ ca’ canny” attitude. The normal monthly 
output in the West Wales districts is about 600,000 tons, 
but it is stated that during the past month there has been 
an average absenteeism at certain collieries of between 
35 and 40 per cent., which means a falling off in production 
of about 50 percent. It is asserted that there is a definite 
understanding among the colliers at some pits not to turn 
out more coal than a certain quantity each day. 


Coalfield Questions. 


The Conciliation Board for the South Wales 
Coalfield has now come to agreement on two important 
questions. As regards the additional percentage to be 
added to piece-workers’ rates to enable them to earn in 
seven hours the same amount they previously received in 
eight, the Board has agreed to recommend to the Coal Con- 
troller that 14.2 per cent. should be added to the piece- 
workers’ rates. Instructions are being issued to the 
colliery companies to this effect, and they are requested 
to make the payment to-day (Friday), but in the event of 
any company not being able to do so it is requested that 
it should advise the local miners’ agent. With regard to 
payment for Sunday work to continuous-shift men on the 
surface, viz., men whose working week is one of seven 
shifts, the workmen’s representatives have accepted the 
proposals of the owners. Payment is to be made for the 
time worked between 10 p.m. on Saturday night and 
10 p.m. on Sunday night, or from twenty-four hours from 
Saturday night to Sunday night; the payment to be at the 
rate of time and a-third for six hours per shift. 


Steel Works Dispute. 


Unfortunately there is no brighter prospect 
concerning the dispute affecting the skilled tradesmen at 
South Wales steel works. The conference of Executive 
members of the various trades unions last week-end was 
abortive. Mass meetings have been held, but the men are 
determined to continue on strike in support of their demand 
for a base rate of £5 per week. There has been a certain 
amount of recrimination between leaders of the various 
unions for the responsibility of the trouble, particularly 
at Ebbw Vale, and its effect upon the unemployment of 
unskilled workers, but the leaders of the skilled tradesmen 
throw the onus of the continued stoppage of work upon 
the company. 


Current Business. - 


Operations on the coal market for early shipment 
have been almost at a standstill during the past week on 
account of the fact that practically all colliery undertakings 
are so fully stemmed for loading this month. The position 
has become so difficult that exporters have practically given 





up trying to do much for this month’s loading, and are 
turning their attention more to September shipment. 
Buyers, however, hesitate to commit themselves to pur- 
chases for next month’s delivery on the basis of current 
prices, as they are inclined to believe that there may be 
some improvement in production and a consequent relaxa- 
tion in the firmness of prices. Colliery salesmen, however, 
are not ready to sell at less than existing prices, which are 
about 80s. to 85s. for superior steam large and 75s. to 80s. 
for second qualities and Monmouthshires. Through coals 
are scarce, and rule about 65s., while ordinary smalls are 
45s. to 55s., but in the case of superior bunker smalls, 
these range up to 70s., and sales have been effected at this 
figure. Patent fuel is nominally about 85s., and coke 
100s., pitwood being a featureless market. 


Newport. 

All Monmouthshire collieries are very fully 
booked up, and owing to the heavy calls made upon them 
for home needs, particularly railways, they have com- 
paratively little coal to offer for sale for shipment, as they 
are so fully committed. Large coals are about 75s. to 
80s. and smalls 60s. 


Swansea. 


There is no ehange of note in the anthracite 
market. Coals are scarce, and colliery salesmen are 
practically unable to quote for supplies for early shipment, 
as they have none to spare. The supply of tonnage is 
heavy, so that collieries are well engaged. 








Latest News from the Provinces. 


SHEFFIELD. 
Resumption of Work in the Coalfields. 


Wira the resumption of work at the pits supplies 
of coal are coming through again, but they are very limited 
at the moment. House coals of every description are in 
brisk demand, merchants having a large number of orders 
on hand. The Coal Controller's Department is com- 
mandeering supplies for the benefit of districts where 
the shortage is most pronounced, and consequently the 
quantities available for ordinary distribution are com- 
paratively small. The demand for steam coal is excep- 
tionally strong owing to the many reserve stocks having 
been used up lately. Gas companies are also pressing for 
large supplies, and some of them are obtaining preferential 
deliveries. Current prices are firmly held. 


WALES AND ADJOINING COUNTIES. 


Future Coal Prices. 


It is realised that very anxious times are ahead 
regarding the coal export trade as the result of the 
threatened action of the miners to “go easy’ in the 
matter of production, a policy that is apparently acquiesced 
in by some of the miners’ leaders. It is becoming increas- 
ingly difficult to secure export licences to France and 
Italy, and if production suffers much more severely it is 
predicted that coals for shipment will be up to 100s. per 
ton, as against the top price now ruling of 85s. for best 
large steams. 


Swansea Metal Market. 


Firmness is the characteristic of the tin-plate 
market, the majority of makers declining to accept less 
than 36s. I.C. f.0.b. Swansea, others preferring to hold off 
in view of still higher costs being experienced. Quota- 
tions :—Galvanised sheets, 24g. in bundles, £28 to £29 
per ton net f.o.b.; sheet and tin-plate bars, £14 per ton 
net delivered ; block tin, £272 cash, £267 three months ; 
copper, £100 cash, £101 three months; Spanish lead, £25 
cash, £26 12s. 6d. three months; spelter, £41 cash, £42 
three months. 








WIND MOTORS. 


In writing on “‘ Wind Motors and the Possibilities of 
their Application to Industrial Purposes,”’ in the Journal 
of the Royal Society of Arts, Captain Faville C. Poulton 
deals with a subject of considerable interest concerning 
which, strangely enough, there is very little reliable 
information. Mr. Poulton treats the subject in a general 
manner, and gives some useful data, but it appears to us 
that in his enthusiasm he has made out a better case for 
the windmill than is really warranted. Thus he assumes 
that the efficiency of a storage battery used to store 
electrical energy during periods of light wind would be 
at least 90 per cent., whereas a ratio of output to input 
of 75-100 would more probably be experienced. A battery 
can only attain the higher efficiency when worked under 
the most favourable conditions of small voltage variation. 
Then, again, the author figures out his model installation 
to take advantage of wind velocities of 20 miles per hour, 
which, he says, are prevalent for 28 per cent. of the total 
possible hours ; but he does not give any information as 
to the longest period of time during which the wind is 
likely to have a velocity below that amount. And it is 
that length of time which determines the size of the 
necessary storage battery. Yet the amount set aside 
for the purchase of the accumulator to work in conjunction 
with a 2 horse-power wind motor is only £80. Mr. Poulton 
brings forward a point in connection with the proportioning 
of wind wheels which does not always receive the considera- 
tion it deserves, when he shows how an increase in altitude 
by decreasing the density of the atmosphere reduces the 
output of the wheel. He estimates that this reduction 
amounts to about 9 per cent. for 1000ft. rise in altitude. 
He also advocates the use of several small wheels in prefer- 
ence to a smaHer number of large wheels for the following 
reasons :—(a) Excessive weight of wheel necessary to with- 





stand the stresses ; (5) large starting torque ; (c) large and 
heavy towers necessary ; (d) great expense from causes 
(a) and (c). In fact, for equal safety factors the weight 
of the wheels should be proportional to the cubes of their 
diameters. It would require, however, four mills of 
6ft. diameter to equal the power of one mill of 12ft. in 
diameter, but this tower would require to be not less than 
twice the weight of the four smaller towers combined. To 
sum up, the author says it would be more economical and 
efficient to have smaller units coupled together for the 
reasons :—(a) Lower starting torque ; (b) being separated 
they would get more wind ; (c) higher all-round efficiency 
and easier regulation; (d) risk of a complete breakdown 
reduced to a negligible minimum. It has frequently been 
stated that a battery of connected wind motors is not 
satisfactory ; but with modern methods this arrangement, 
according to Mr, Poulton, is not only satisfactory, but 
highly efficient. 








NEW TOOL STEEL OF UNUSUAL PROPERTIES. 


WE extract the following from a recent issue of the 
Scientific American :— 

“An American steel company, making all grades of 
electric tool steels, announces that it has produced an 
alloy chisel steel which can be made so hard that it will 
cut glass, yet may be bent by being hammered over the 
edge of an anvil. This steel, the manufacturer states, 
has a wide temperature range, as it may be heated any- 
where between 1650 and 1950 deg. Fah., and yet give good 
results, 

“* The steel seems to have its greatest value when heated 
to 1750 to 1800 deg., quenched in oil and slightly drawn. 
The drawing, it is stated, does not seem to affect the hard- 
ness of the steel, but it helps the toughness. Many theories 
can be evolved as to just why this slight drawing is of 
such assistance to this steel, but metallographically there 
is no evidence of difference between straight hardening 
and hardening and drawing. The same structure can be 
produced as seen under the microscope, yet there is a great 
deal of difference between the two heat treatments. 

“ A point emphasised is that the head of a chisel made of 
the new steel will not sliver. It is also stated that the head 
of the chisel can be heat treated so that it may bo filed, 
yet it will not break out or crack. It wil! spread, but it 
will not split, yet the top of the head does not take on a 
very glassy surface and seems to have a grip on the hammer 
face when it is struck. 

“It is pointed out that metaliographically the steel is 
peculiar. It seems to have a very fine structure, which 
is difficult to define. It may be a solid solution which 
is generally regarded as austenite, or it may be martensite. 
It seems under the microscope to have an appearance at 
lower magnification of the whole range of solid solution 
steel, yet it has the characteristics of none. Under high 
magnification of 1200 diameters the structure appears to 
be somewhat like martensite, yet the martensite appears 
to be lamellar rather than the usual 69 deg. marking. 

*: The grain boundaries, which are particularly tenacious, 
have the colouring effect of troostite, yet they do not have 
the usual troostite formation. Troostite does not begin to 
form in round spots at the grain boundaries in Seminole 
steel, but seems to have the characteristic of broadening 
out the grain boundary into a dark line. From this stage 
the entire grain begins to etch a little more rapidly and 
take on a darker colour, but the ground mass of the grain 
does not appear to alter in general characteristics, as is 
usually found in the transformation from austenite, 
martensite, troostite, and sorbite, as understood as apply- 
ing to the usual form of alloy steels or carbon steels.” 








CATALOGUES, 


F. 8. Bennett, Limited, 24-27, Orchard-street, London, W. 1. 
—Illustrated folder entitled ‘‘ Deleo Light : What it is, What it 
does: Why you should have it.” 

WE have to acknowledge the courtesy of the Triplex Safety 
Glass Company, Limited, in sending us a copy of the August 
issue of ‘‘ The London Time Table and Red Rail-Guide.” 

Tue VAUGHAN CRANE Company, Limited (formerly Vaughan 
and Son, Limited), Openshaw, Manchester.—Booklet No. 6. 
Illustrated descriptive catalogue and price list of the Vaughan 
electric block. 

Tue Brittsa THomson-Hovuston Company, Limited, Rugby. 
—Descriptive List No. 4451la, which supersedes Price List 
No. 4451. Illustrated descriptive leaflet dealing with the firm’s 
patented time limit fuses. 

AERIAL Ropeway TRANSPORTERS, Limited, Craven House, 
Kingsway, London, W.C. 2.—Descriptive booklet dealing with 
aerial ropeways of all types constructed on the A.R.T. system. 
The company is now making a special feature of portable and 
semi-portable conveyors for contractors. 

Tue Sun Execrricat Company, Limited, 57-59, Neal-street, 
Long-acre, London, W.C. 2.—‘ A Catalogue of Conduit Fittings,” 
including enamelled steel conduit and fittings, spacing saddles, 
junction boxes, circular boxes with grip outlets, Kalkos conduit 
boxes, ironclad conduit switch boxes, &c. Also an illustrated 
leaflet describing the XCEL electric iron. 








Conrracts.—A contract recently awarded to the English 
Electric Company, Limited, by the Leicester Corporation, 
includes the supply of a 5000-kilowatt 3000 revolutions per 
minute turbo-alternator set complete with condensing plant 
and circulating water piping, &c.; also rotary converters, trans- 
formers, and E.H.T. switchgear, and a complete boiler-house 
equipment, including, in the initial stage, two marine type 
Babcock water-tube boilers, each to supply 50,000 lb. of steam 
per hour at 200 1b. pressure superheated 250 deg. The above 
plant will be installed at the Aylestone Power Station of the 
Leicester Corporation.—Clayton and Shuttleworth, Limited, of 
Lincoln, inform us that during the last two or three weeks they 
have had contracts placed with them as follows :—India-office, 
for use on North-West frontier, six 5-ton ‘‘ Clayton”’ steam 
wagons with steel tires, fixed bodies, and water tanks ; Notting- 
ham City Council, Engineer’s department, two 5-ton ‘‘ Clayton ”’ 
steam wagons with steel bodies and rubber tires ; Glamorgan 
County Council, one 5-ton ‘‘ Clayton ”’ steam wagon, with rubber 
tires ; and Glasgow. Corporation, one 4 horse-power compound 
tractor with rubber tires. 
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French Engineering Notes. 


American Proposals. 


Towarps the end of tast year a Commission 
representing various industries came trom the United 
States to France and made a tour of the country to see 
what could be done in the way of helping the French to 
reconstruct the liberated regions and to reform and 
improve the industrial conditions generally. It published 
a long report that was doubtless interesting to American 
manufacturers, but beyond that nothing was done, and the 
offers of American firms to take over big contracts were, 
for the most part, refused, the Government preferring to 
place the work as much as possible in French hands. One 
American syndicate offered to put the Lens collieries in 
working order within a period of eighteen months, the 


payment to be guaranteed by the war indemnity. As 
the Government persistently rejected these brilliant 
offers, the American Chamber of Commerce in Paris 


recently convened a meeting of representatives of American 
engineering interests and of members of French muni- 
cipalities and others, and after deploring the attitude of 
the Government in refusing the American aid the con- 
ference decided on forming a Franco- American consortium 
with a view of bringing home to the Government the error 
of its ways. Meanwhile the Government, in pursuance 
of its policy of giving as much work as possible to home 
firms and keeping money in the country, is distributing 
a considerable number of contracts for reconstruction 
work in the liberated districts. 


A National Trade Mark. 


Finding that trade legislation is powerless to 
protect them from German competition, French makers 
are endeavouring to get the necessary protection by using 
a special mark. That mark, “ Unis,’ means that the 
French origin of the goods is guaranteed by the Union 
Nationale Inter-Syndicale. The Union has grouped 
together more than one hundred manufacturers’ associa- 
tions, all members of which employ the national mark. It 
has also come to be looked upon as a mark of quality, and 
its value is so generally recognised that in course of time 
it is likely to distinguish all descriptions of French manu- 
factured goods. Nevertheless, it is well to insist that 
* Unis’ is purely a mark of origin, and is not necessarily 
a mark of quality. 


Paris Works. 


The important works which have been sanctioned 
for extending and improving Paris and protecting the city 
from floods have been started upon by the construction 
of a canaJ from the Marne to serve as an overflow when the 
early spring freshets of this tributary are too heavy for 
the Seine. The canal will have a length of 34 kiloms., and 
will cost 300,000,0007. It will pass by Annet, Claye, 
Sevran, Aulnay-sous-Bois, and will join the Seine at 
St. Denis. The Ourcq canal is to be enlarged and deepened, 
and a canal will be constructed from Epinay to Méry-sur- 
Oise. Contracts have not yet been given out for works in 
connection with the ports of Gennevilliers and Pantin, 
but progress is being made with the port of Bonneuil, 
which will have an area of 137 acres and a length of 2500 m. 
These important canal undertakings have been arranged 
as part of the project for making Paris a port for sea- 
going vessels, and at the same time to provide for an cver- 
flow trom the tributaries above Paris to the Seine below, 
and thereby reduce the volume of water passing through 
the city where the river is embanked and impeded by 
numerous bridges. 


Irrigation in Africa. 


The vast African domain recently extended and 
consolidated offers almost unlimited possibilities of develop- 
ment on condition of its being properly irrigated, and it 
is now proposed to do with the Niger what has already 
been accomplished with the Nile in Egypt. A com- 
mission of experts was sent out to West Africa, and after 
a voyage of inspection lasting six months it has recently 
returned with a considerable amount of valuable informa- 
tion concerning the production of cotton, palm oil, rubber, 
wood, and other produce. By constructing barrages 
across the Niger vast regions can be irrigated. The open- 
ing up of the African colonies has become one of the 
leading features of the industrial and commercial pro- 
gramme of the French Government, which aims at making 
those colonies the chief source of supply of products that 
are at present imported from abroad. As a means of 
facilitating communication between France and the West 
African colonies arrangements are being made for a service 
of aeroplanes between Paris and Casablanca and Dakar. 
A Farman “ Goliath machine left Paris last week for 
Casablanca, where it arrived safely, and then started on 
the journey to Dakar, during which it had to traverse an 
absolute desert for a distance of about 800 miles. It is 
carrying the mails for these two towns, and in view of the 
regularity of the existing passeager services with Brussels 
and Copenhagen and other places the organisers of the 
new African line have every confidence that it will be 
carried out satisfactorily. 


Eight Hours’ Day. 


The sudden change from 2:60 hours’ week to 
48 hours has caused a good deal of perturbation to the 
industry, and even the workmen are unaccustomed yet 
to have so much time on their hands, for at Montceau-les- 
Mines the men at some of the factories have asked to be 
allowed to work an additional two hours a day, as they 
really do not know what to do with themselves when the 
day’s work is done. Montceau-les-Mines is famous for 
the socialist experiments that have been carried out from 
time to time, and it will be remembered that many years 
ago the proprietors of the colliery there hauded it over to 
the men rather than submit to further demands for higher 
wages. ‘The men tried to run the colliery on communistic 


lines, and eventually gave up the attempt when they found 
that they could not do without directors and engineers 
and were unable to make profits. 








British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at 
Sale Branch, 25, Southampton-buildings, Ch 
at 


the Patent-office 
y-lane, W.C., 





the date of application ; the second date 


The date first given is 
i nt is the date of the acceptance of the 


at the end of the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


129,518. September 17th, 1918.—Batance WEIGHTS FOR 
Enotes, The British Thomson-Houston Company, Limited, 

83, Cannon-street, London, E.C. (A communication from 

the General Electric Company, of Schenectady, United States.) 

The inventors claim that by means of the system described 
in their specification it is possible completely to balance a 
reciprocating engine. The important feature is the alteration 
of the connecting-rod in such a manner as to make its radius of 
gyration equal to the length between its centres. Referring to 
the drawing, a counterweight A is provided on the end of the 
connecting-rod which is of such size as to make the radius of 
gyration of the rod about a perpendicular axis through the wrist 
pin B equal to the length of rod between the wrist pin and crank 
pin centres. This results in the rod acting wholly as a rotating 
part. A counterweight C is fixed opposite the crank pin which 
balances such rotating part. The correct value for counter- 
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weights A and C can be determined approximately by calcula- 
tions. The exact values cannot be readily found because such 
minor effects as friction, mathematical forces of small magnitude, 
&c., may cause the correct values for any given engine to vary 
slightly from the calculated values. Furthermore, it is difficult 
to make absolutely exact computations in such a matter. The 
connecting-rod and counterweights are accordingly designed 
as nearly correct as convenient, and adjustable weights are pro- 
vided by means of which an exact balance can be obtained by 
trial. An adjustable weight D on the connecting-rod is shown 
in the form of a nut by means of which the centre of gravity 
of the connecting-rod can be moved longitudinally of the con- 
necting-rod, a second weight E adjustable cross-wise of the 
connecting-rod for shifting the centre of gravity crosswise, and 
a third weight F which forms in substance a part of counter- 
weight C and may be adjusted along a threaded rod to change 
the amount of counterbalance. By suitably adjusting these 
weights the desired balance can always be obtained.—July 17th, 
1919. 


129,500. August 2Ist, 1918.—Macneto Erecrric MacHINEs 
FOR IGNITION IN INTERNAL ComBUSTION ENGINEs, The 
British L.M. Ericsson Manufacturing Company, Limited, 
Old Sergeants’ Inn Chambers, 5, Chancery-lane, London, 
W.C. 2, and A. Brookes, Vale House, Meadow-road, 
Beeston, Notts. 

This invention relates to improvements in magnetos of the 
type provided with auxiliary pole pieces, as used for ignition 
purposes in internal combustion engines, and its object is to 
obtain uniformity of intensity of sparking over the full range of 
timing control. The present invention consists in using, in con- 
junction with the main pole pieces, auxiliary pole pieces at their 
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advance edges, which extend over only a portion of the length of 
the armature or main pole pieces, and which are separated there- 
from by an air gap or gap of high magnetic reluctance material. 
These auxiliary pole pieces are preferably fitted centrally with 
the main pole pieces and their sides or s may be straight 
or curved, and need not be parallel either in themselves or to 
the edges of the main pole pieces. The engraving shows the 














eto suitable for a uniform 
r or four-cylinder engine at 
the opening of the contact breaker with the timing lever set to 
full advance. At this point the armature tip A is just leaving 


position of the armature for a ma 
firing engine such as a single-cylin: 


the main pole pieces B and on the breaking of the primary 
circuit practically the whole of the magnetic flux will reverse 
through the armature to produce the maximum efficiency spark. 
Th2 pure reluctance effect tending to change the direction of 
magnetic flux through the armature core, owing to the increasing 
reluctance of the trailing tips, and the decreasing reluctance of 
the leading tips, is opposed by the magnetic effect of the primary 
current, which will be heavy owing to its being short-circuited 
by the contact breaker, and consequently will tend to prevent 
any change of magnetic flux in the armature. If, therefore, the 
armature is carried through the position shown in the draw- 
ing with the contact breaker closed, namely, with the primary 
circuit still short-circuited, then, owing to this armature reaction, 
practically the whole of the magnetic flux will still follow the 
armature, it bridging the small air gaps G across to the auxiliary 
pole pieces C. Hence, if the primary circuit is broken at any 
position of the armature tip A along the auxiliary pole face D, 
practically the full change of magnetic flux will occur, with the 
exception of the small percentage of flux slip necessary to pro- 
duce the armature reaction, and consequently the full efficiency 
spark will still be given. The length of the auxiliary pole faces 
D is such that they correspond approximately with the move- 
ment of the armature over the full range of movement of the 
timing lever, and hence by this means it will clearly be seen that 
the full efficiency spark is given in all positions of the timing 
lever. This design of magneto alco possesses special features 
when used with V-type engines having the cylinders obliquely 
disposed. A particular case is discussed in the specification 
in which the cylinders are set at 50 deg. to each other.—July 17th, 
1919. 


TELEGRAPHS AND TELEPHONES. 


129,051. April 15th, 1918.—-Vatves or Wrretess TRANS- 
Mission Systems, The Edison Swan Electric Company, 
Limited, C. E. Hiatt and W. J. Davis, all of 123, Queen 
Victoria-street, London, E.C. 4. 

In the usual construction of valves for wireless transmission 
systems the sheath or plate forming the anode is connected 
by electric welding to the upper end of a metal rod or post, 
which at its other end is embedded in the glass support or stem, 
together with the electrical lead or conductor to which it is 
connected in the usual way. The process of electric welding is 
an expensive and difficult operation, and, moreover, tends to 
introduce joints having variable electric and particularly 
thermal conduction between the sheaths or plates and their 
metal rods or posts. The electric welding process is, moreover, 
usually carried out in an atmosphere of hydrogen in order to 
prevent oxidation, the metal consequently absorbs hydrogen 
and is therefore not gas-free. The object of the present inven- 
tion is to previde a structure of increased rigidity in which there 
will be a higher thermal conductivity between the sheath or 
plate and its support, and at the same time provide a less expen- 
sive process of manufacture than hitherto customary, and the 
invention consists broadly in forming the sheath or plate with 
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an integral extension, preferably of curved section adapted to 
constitute the support and be directly connected to the elec- 
trical lead and embedded in the glass support or stem within 
the bulb, or alternatively be clamped or compressed into conduc- 
tive engagement with the metal supporting rod or pest to which 
the lead is connected. Referring particularly to the figures, 
the sheath or plate A is formed with a narrow ribbon-like exten- 
sion B, preferably of curved cross-section and so located that 
when the sheath or plate is rolled into its cylindrical form this 
extension forms the support, its free end being connected to the 
electrical lead C and embedded in the glass support or stem D 
within the bulb. The filament or cathode E and coiled grid F 
are disposed within the anode A in the usual way, the filament 
being supported by the legs G. By either method a rigid struc- 
ture results, and the process of electric welding is obviated, 
and there is an increased thermal conductivity whereby the 
plate support is at an elevated temperature during the usual 
exhausting process, thereby freeing the plate support from 
detrimental gases in much the same fashion as the plate itself 
is freed, but to a somewhat lesser degree, since, of course, the 
support will not attain the same temperature as the plate itself.— 
July 10th, 1919. 


BATTERIES AND ACCUMULATORS. 


129,425. July 8th, 1918.—Execrric AccumunarTors, 8. 
Williams, 9a, Stratford-road, Kensington, London. 

This invention relates to the grids or plates for electric storage 
batteries, and its object is to provide a grid which is of great 
capacity, efficient, and able to stand without detriment heavy 
rates of charging and discharging. It is claimed that the con- 
struction of the grid is such that the ‘‘ paste ” is firmly held in 
position and is not likely to fall out as a result of a shake or jar. 
For this purpose, according to the invention, the strips or bars 
connecting the rim of the lead frame are curved instead of straight 
and are connected to each other and to the rim by other bars 
that are either straight or curved, extending more or less radially 
from the rim towards the centre and terminating at a central 
ring, the arrangement being such that the perforations in the 
plate, instead of being rectangular, are more or less are-shaped, 
the curved strips or bars forming arches, as it were, of relatively 
at strength between the connecting bars and the rim, rein- 
orcing strips or bars of less depth than others being provided 
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so that when the paste is applied they are entirely embedded 
therein and form keys that engage the paste. In the accom- 
panying illustrative drawings the rim consists of a square frame 
A having at one corner an outwardly projecting terminal B as 
usual. At the centre of the grid is a small ring C connected to 
the rim by four radially extending bars D arranged at right 
angles to each other. Between the central ring C and the rim A 
are a number of other rings F concentric to the central ring and 
connected to each other and to the rim by the radial bars D, 
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Other radial connecting bars G extend one from each corner 
of the rim A to one of the innerrings. At the corners of the grid 
part concentric strips or bars F connect the radial bars G to the 
adjacent rim sides. To provide the reinforcement already 
mentioned alternate circular strips or bars K and L are of less 
depth than the others, F and C, which correspond in depth to 
that oftherim. It isclaimed that the impro grid is especially 
suitable for motor car accumulator work such as used for electric 
starters, lighting sets, and the like.—July 8th, 1919. 


TRANSFORMERS. 


129,198. November 20th, 1918.—Rezactances TO ELECTRICAL 
TRANSFORMERS, Siemens Brothers Dynamo Works, Limited, 
Palace-place Mansions, Kensington Court, Kensington, 
London, W. 8, J. W. Howard, 3, Rose Cottages, Doxey- 
road, Stafford, Staffordshire, and L. D. Morphew, ‘“‘ Pen- 
rhyn,” Tillington, Stafford. 

When it is required to increase the normal reactance _of trans- 
formers, this increase is usually effected by providing laminated 
iron masses or magnetic shunts inserted between the primary 
and secondary windings of the transformer. Such a construc- 
tion, however, is often the cause of large additional losses, and 
the present invention is based on the recognition of the fact that 
these losses are due to insufficient or incorrect lamination or 
division of the iron or to division only in one direction, per- 
mitting the setting up of undue eddy currents in other directions. 
The specification describes a simple mechanical construction 
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Fig.3. 


which overcomes these defects. In Figs. 1 and 2 A is the ordi- 
nary laminated iron core of the transformer and B and C are 
respectively the primary and secondary windings. DD represent 
the reactance packets or magnetic shunts which are inserted 
between the windings and are separated from each other by 
suitable air gaps. These packets consist of iron laminations, 
the planes of lamination being at right angles to those of the 
ordinary core A. These laminations or stampings are provided 
—Fig. 3—with parallel slits or cuts E extending nearly across 
them, alternately from their opposite edges, as shown. Such 
slits er cuts serve to subdivide the block, and thus greatly mini- 
mise the setting up of eddy currents, so reducing the waste of 
energy in the reactance. The effect of this arrangement is to 
subdivide the iron mass in different directions or planes, so reduc- 
ing the eddy current losses to a minimum. The invention 
may be applied to various forms of high-reactance transformer. 
—July 10th, 1919. 


TRANSMISSION OF POWER. 


129,424. July 8th, 1918.—Brarincs ror HicH-sPEED Gras, 
| a Baumann, Northwood House, Barnfield, Urmston, and 
the British Westinghouse Electric and Manufacturing 
Company, Limited, 2, Norfolk-street, Strand, London. 

According to this i: vention, the bearings for high-speed gears 
transmitting considerable amounts of power are supported in 
position by films of oil, which are maintained by forcing the oil 
through one or more relatively small clearance spaces provided 
between the bearing and its support. In this way any vibration 
which may be set up is absorbed by the film of oil, which 
provide @ cushioning effect ; also the position of one bearing 
with respect to another may be adjusted by forcing @ greater 
quantity of oi] through the clearance space or spaces between 





one bearing and its support than through the clearance space or 
spaces of the other bearing, and this adjustment may be made 
while the apparatus is in motion, enabling the best running 
position to be secured in a minimum of time. Accurate align- 
ment of the co-operating teeth may be secured automatically 
by supplying the oil films to the different bearings of the gear 
from a single source. Referring to Fig. 1, a shaft journal A is 
—— between upper and lower bearings BC. Between 
the lower bearing and its —- and between the upper bearing 
and the cap clearance D E are provided, and passages F G 
lead respectively into these two clearance spaces, through which 
oil under pressure is forced, the bearing being maintained in 
position by the oil films thus formed in the clearance spaces. 
As shown, the bearing is provided with vertical guide surfaces, 
which co-operate with guide surfaces in the pedestal or housing, 
and drains are provided on each side of the bearing for leading 
away the oil from the lower and upper clearance spaces respec- 
tively. With this construction the bearing may raised by 
increasing the quantity of oil supplied to the lower clearance 
space D, as compared with that supplied to the upper clearance 
space E. Fig. 2 shows a pinion, the shaft of which is supported 
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in two bearings, one on each side of the pinion, and each bearing 
may be of the form illustrated in Fig. 1. Oil is supplied to the 
lower clearance spaces by an oil pump K and to the upper clear- 
ance spaces from a pump L. Throttle valves are provided in 
each branch pipe, so that the amount of oil supplied to the 
several clearance spaces and, consequently, the position of either 
bearing may be independently adjusted as required. In addi- 
tion to, or in substitution for, the throttle valve, a by-pass or 
relief valves may be provided for adjusting the quantity of oil 
supplied to both the lower clearance spaces at the same time or 
to either of them independently. With this arrangement very 
fine adjustment of the position of each bearing can be obtained 
by manipulating the valves, all of which may be located in acces- 
sible positions outside of the gear casing. Instead of supplying 
the oil to the clearance spaces from a pump, a supply of oil may 
be tapped from the oil film of the journal at a point where it is 
under pressure, thus utilising the well-known property of journa! 
lubrication for the generation of the necessary pressure. Where 
an external pump is employed the oil may be used for lubricating 
the journal after passing through the clearance space or spaces. 
—July 8th, 1919. 


DYNAMOS AND MOTORS. 


129,068. June Ist, 1918.—ProrecTiIOoN oF ALTERNATORS, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C., H. W. Taylor, St. Mark’s- 
avenue, Old Bilton, Rugby, Warwickshire, and J. Whitcher, 
Rosegarth, Manor-road, Ruislip, Middlesex. 

In electric distribution systems supplied from alternating- 
current generators it is customary to provide protective gear 
which upon the occurrence of a fault on the system or within 
the generator causes the generator to be disconnected from 
the system, and it is also the practice to provide, in addition 
some switching device which on the occurrence of a fault operates 
to destroy the field of the generator either by breaking the 
field windings or by operating on the exciter circuits so as to 
suppress the field of the exciter. The present invention relates 
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to methods of securing the reversal of the exciter field in such 
a way that the field circuit is not broken or diverted on to a dis- 
charge resistance in the commonly known manner of reversing 
field circuits. In the figure the exciter field A is shown con- 
nected across the terminals of the exciter B in series with a 
loading resistance C on one pole and the field rheostat D and 
another loading resistance on the other pole. Normally, 
therefore, the exciter field is supplied through these loading 
resistances, which should be of a value not to reduce unduly the 
exciter field current. The terminals of the exciter field are con- 





nected each to a contact of a double-pole switch F, the other 
contacts of which are connected to the exciter terminals, but 
relatively crossed over. This switch is of the spring closing 
type, and it is normally held open by a tripping catch. This 
catch is released by the functioning of the relays and tripping 
arrangements on the main alternator circuit or by hand or other 
means. It will be seen from the diagram that the closing of this 
switch connects the two loading resistances C and E in parallel 
across the exciter terminals and the exciter field circuit becomes 
likewise connected across the exciter terminals, but in such a 
way that the current flows through it in a reverse sense to what 
it flowed before the switch closed. This result is secured with- 
out making any break or change in the exciter field connections 
between the terminals of the exciter field and those of the exciter, 
and the bridging of the exciter field and main field excitation 
circuits is also of marked assistance in the instantaneous sup- 
pression of the main generator field. The value of the loading 
resistances C and E should be selected so that the closing of the 
switch does not impose a dead short-circuit upon the exciter, 
and so subject it to unnecessary shock. In order that a low- 
resistance path shall be obtained for the reversing current 
through the exciter field, the switch is arranged with an auxiliary 
contact G, by which the section of the field rheostat D, which 
may be in circuit at the time of operation, shall be short-circuited 
by the same operation of closing the switch. The specification 
describes an alternative arrangement of the circuits.—July 2nd, 
1919. 


MEASURING AND TESTING INSTRUMENTS. 


129,452. July 13th, 1918.—Apparatus ror WEIGHING LiguIps, 
W. and rd raat Limited, J. J. Burrows and E, Walters, 
Soho Foundry, Birmingham. vs 

This invention covers a system of supplying liquids to weigh- 
ing apparatus in which the bulk of the weight is supplied through 

a “argo valve, which is then shut and the final adjustment of the 

weight made by means of a smaller valve passing a dribble. 

Arranged~above the weigh hopper is the main supply tank A, 

through which the liquid to be weighed is admitted to the weigh 

hopper through the pipe B and valve C. The main feed tank 
also has connection means of the pipe D to an auxiliary or 

supplementary tank E through a three-way valve F, the tank E 

being filled from the main supply, which can enter the supple- 

mentary tank through the pipe D and overflow to the hopper 
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by the pipe on the right. The initial movement of the scale, 
which movement is utilised to cut off the main feed supply valve 
C, is also utilised by means of levers and linkage to open the 
outlet valve F controlling the auxiliary tank E and simul- 
taneously closing the supply from the pipe D to the dribble tank, 
thereby starting the dribble feed supply to complete the weigh- 
ment. Upon completion of the weighment the final movement 
of the scale operates through linkage to close the valve F. It will 
be clear that, owing to the limited capacity of the tank E, and 
also to the fact that no extra supply or pressure is being applied 
to the liquid, the liquid supply from the tank E passes to the 
weigh hopper at a constant speed and pressure and from a fixed 
height, whereby irregularities which might otherwise occur are 
avoided and the accuracy of the weighment is increased.—July 
14th, 1919. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Tupor A. WILK, of 15, New Broad-+treet, ! ondon, E.C. 
2, has opened a branch office at 95, St. Mary-street, Cardiff. 


Davey, PAXMAN AND Co., Lin ited, of Colchest» inform us 
that their much respected secretary, Mr. William H King, died 
from paralysis on Thursday, the 7thinstant. Mr. Ki g, who was 
in his sixtieth year, had served with the company 1o: forty-four 
years. 

Frank WIGGLESWORTH AND Co., Limited, of Clutch Works, 
Shipley, Yorkshire, ask us to state, with reference to the note 
appearing underthis heading in our last week’s issue, th t, in 
addition to purchasing the manufacturing rights, they hav®also 
acquired the patterns of, and the complete plant for making the 

ulley formerly made by Geo. Richards and Co., Limited, of 
nchester. 








LAUNCHES AND TRIAL TRIPS. 


GartnBy, Lloyd’s 100 Al class; built by J. Constant 
Kievits and Co.; to the order of Sir Wm. Garthwaite, Bart.; 
dimensions, length 236ft. 6in., breadth moulded 36ft. 3in., 
depth moulded 18ft.; engines, triple-expansion, 17}in., 29in., 
46in. by 36in. stroke, pressure 180 lb. per square inch ; launch, 
Monday, August 4th. 

Garroorpa, ‘‘ B”’ standard cargo steamer ; built by Palmer’s 
Shipbuilding and Iron Company, Limited; to the order of 
Shipping Controller ; taken over by British India Steam a 
tion Company; dimensions, length 400ft., breadth moulded 
52ft., depth moulded 3lft.; to carry 8200 tons deadweight ; 
engines triple expansion, 27in., 44in., 73in. and 48in. stroke ; 
pressure 18 Ib., fitted Howden’s forced draught ; speed 11} knots. 
Launch, Tuesday, August 12th. 








Oup CEenTRALIANS.—Now that the war is over it is felt that 
every endeavour should be made to revive all the activities of 
the Old Centralians Association, with a view to re-establishing 
its influence in the engineering world. All old students of the 
City and Guilds College who are out of touch with the Old 
Students’ A iation are particularly requested to write without 
delay to Mr. G. W. Tripp, Lyndhurst, Hayes-road, Bromley, 
Kent, the honorary secretary of the Old Centralians, 
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PUBLIC NOTICES 


AB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


or Sale by Public Tender, 


GRINDERS AND AMALGAMATORS AND 
, ELECTRIC PLANT; 


lying a! 

THE NEW EXPLOSIVES co., is. 
TWO Hind and Lund GRINDE 
FOUR Hind and Lund AMALGAMATORS, with 

hot water jacket, steam and exhaust pipes. 
Six ELECTRO MOTORS, with garters. &e., 


and 10 H. 200 
FOUR *DRENCHER INSTALLATIONS “Qin. W.T. 
piping, with stop valves and “brass rose 
control valves, 
ELECTRIC CABLE- 

g000tt 27 12 bare copper strand, 270ft. V.I.R. 
> PING . 
ia Be cama ldin., 120ft. lin., 50ft. jin., 

Soft. 
925 Yards TRAM LINES, 24in. gauge, fishplates, 
points and crossings, &c 

Tenders to be lodged not later than 10 a.m. on 
15th September, 1919. 

Detailed list, Tender forms and _ permits to view 
can be obtained from the CONTROLLER, D.B.1 (EB). 
Charing Cross Embankment Buildings, London, W.C. 

NOTE.—-For ‘“* SURPLUS,”’ the detailed list ~" 
aie Government Property for Sale, apply at the 
nearest bookstall or to a local newsagent (to whom a 
standing order should be given). Compiled by the 
Director of Publicity, Pe of Munitions, White- 
hall-place, London, 8.W. Price 3d. 285 





Stowmarket. 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


or Sale by Public Tender, 
ENGINEERS’ CONTRACTORS’ PLANT, 


consisting of the following : 
ONE Crossley GAS ENGINE, 15, 20, B. H.P., 15in. 
stroke by 9in. dia., No. 32,899. 
ONE 5 HH. P. Protected Type, Shunt-wound MOTOR 
000 r.p.m., 230 v. D.C.,. with flexible 


coup pling 
ONE NITRIC. ACID hye - ge ge es 
pprox. 6ft. by 6in by deep. 


TWO NITRIC ACID Tita BOTTOMS, om. 6in. 
dia. ONE DITTO UPPER SECTION. 

TWO EGG-ENDED TANKS, 17ft. long by 3ft. 

and 3ft. dia 

FOUR *c Oa ACID "EG GS, 6ft. dia 

SIX JUBILEE SKIPS and BOGIES, 2ft. gauge, 
average ? cubic yard. 

ONE Homes Patent GRAB, 44 cubic feet, 5ft. 
broad, with chain and gearing complete. 
Cireular pitch pine vats, Sft. Ojin. by 
4ft. 9bin. Above lying at H.M. Factory, 
Craigleith, Edinburg! 

OCOM OTIVES 

LOCOMOTIVE, 4ft. 8tin. gauge, by Manning, 
Wardle and Co., saddle tank, 125 lb. per sq. 
inch, stroke 18in. by 12in. dia., approx. 
— Ry /o tons. Ref. M.K. 9963. 


OIL LOUOMOTIV ES, by RK. Hornsby and Sons 

yauge ift. 6in., stroke 10in. by 9in. and 

isin, by llin., weight approx. 8 tons. 

Lying at Royal Ordnance Fac’ 5" # Woolwich. 
SACK-CLEANING MACHIN NE. 

Box 4ft. by 3ft. 3in. by 5ft. high, with eight leather 
beaters on drums, fitted on liin, dia. shaft. 
Secondary shaft having a rotary. brush. 
Complete with movable grid for feeding 
sacks into machine and six dust shoots. 
Lying at Main Supply Depot, Glasgow. 
Ref. .K, 9972. 

10-TON LOCO. CRANE, 
10-Ton LOCO. CRANE, by Whittaker. - 
M.K. jw Lying at A.C.S. Depot, R.A 
Ser yton 
'ETYLENE “WELDING PLANT. 
SIx ACETYLENE WELDING PLANTS, complete 
with generator and a isin. , dia. 
by 2-9 am. ae Wat 


ONE bitte Dr DiiTo. “Imperial type, with burners, 
&c. Lying at Portobello Aerodrome, Edin- 


burgh, 
iC WINDING PLANT. 
100 H.P. Motor, 440 v., 3-phase, variable speed. 
Contiéiier by Si Oil cytes 


verse current controller. Single 8ft. drum, 
with extended for motor, couplings, 
balance weights, 250 yds. lin. wire rope, 
water lifting buckets, timber, &c. Lying at 
Government Cartridge Factory, No. 1, 
rk Depot 


GRA 
GRAV Ee WASHING MACHINE, with graduators 
to pea size, approx. output 75/100 yards 
po. day, belt-driven. M.K. 8058. 
Lying at Grain Island Firing Point, Isle of 
Grain, Yartlett Creek, 


ORTA BANS. 
——— MORTAR PANS. 








— 


Ref. M.K, 8073.5.8. 
ne Concrete Mixer and Engine combined. 
M.K. 8076. Lying at Henlow apes 
hg via Shefford, Beds. Ten Field 
Forges, 2ft. dia. by 2°6 high, Re bellows. 
Lying at Portobello x 

BEACON LIGHT PETROL AIR- ‘GAS GENE- 
RATOR, by the British Motor Co., Ltd, 
suitable for 120 lights with generator ; 
gasometer, feed tank, tower with pulleys, 
cable, - bes Ref. M.K. 7849. Lying at 
Strensall Camp, Yorkshire. 

PLATE. BENDING ROLLS, for masts. capable of 
bending up to 12ft. wide by fin. dia., 
arranged for electric drive, driving by 40 
H.P. motor and 25 H.P. motor for lifting 
top roll. Speed of motors 500 r.p.m., top 
roll so arranged that plate can be removed 
after being bent to a circle. No motors in- 
cluded. Overall dimensions, 23ft. 6in. by 
6ft., without motors. Lying at works of. 
Messrs. erry and _ Co., Ltd. Croydon. 
Works, Leeds. Ref. M.K. 5838 

Tenders for above must be received not .later than 
10 me el on o« ber sae: Tender forms “and. permits 

be obtained on application to the 
CONTROLLER, D.B.1.(E), Charing Cross Embank- 
ment Buildings, London, W.C. 2. 

NOTE.—For ‘* SURPLUS,” the detailed list of 
Surplus Government Property for Sale, apply at the 
hearest bookstall or to a local newsagent (to whom a 
Standing order should be given). Compiled’ by the 
Director of Publicity, ares’ 4 of Munitions, — 
hall-place, London, $:W. 1. Price 3d. 
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PUBLIC NOTICES 
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MINISTRY OF MUNITION! 
BY DIRECTION OF THE DISPOSAL BOARD. 


Nalvanised Iron Wire for Sale. 


Very large quantities of PLAIN GALVANISED 
TRON WIRE are for DISPOSAL by TENDER or 
a Pegs oy” TY, in various gauges, ranging from 

.W.C 8.W.G. (single and stranded). 

The wire “4 new Jad — in coils, 3 and is suitable 
for Fencing, Teleph ing and 
other work. Any po may be purchased from 
1 tun upwards. Datum price £30 per toi 

Full a as to specification. quantities, price, 
«&ec., can be tained from the CONTROLLER, 
D.B.3.a., Room. a Caxton House, Westminster, 

. Telephone No., Victoria 8540, Ext. 13, 
where samples may also be viewed. 

OTE.—For ‘*‘ SURPLUS,"’ the detailed list of 
oumins Government Property, apply at the nearest 
bookstall or to a local newsagent (to whom a standing 
order should be given). Compiled by the Director of 
Publicity, Ministry of Munitions, Whitehall- a: 
London, 8.W..1._ Price 3d. : 314 








SALVAGE VESSELS FOR SALE. 


he Admiralty have for Sale 


the weet SALVAGE VESSELS : 
H.M.S. ANGLER,” lying at Liverpool— 


Displacement 500 tons approx. 

Speed about 8 knots 

Engines, one set -of triple-expansion vertical 
engines, 350 H.P., surface condensing. 

Boiler, one return-tube cylindrical marine 


viler. 
-M.S. ** BILBROUGH,” lying at Malta— 
Length, 2074ft. 
m. 26.2ft. 
Draught, 13ift. 
Tonnage, 496 -net. 
Engines, compound two-cylinder 2lin. and 

34in. by Z3in., 46 N.H.P., 225 I.H. 

The vessels are fully equipped with suitable plant 
for undertaking salvage operations. 

Tender forms, with permission to inspect, may be 
obtained from the Director of Contracts, Branch 8, 
Room 79, West Block, a paws 9 London, 8.W. 

Tenders will be received up to Twelve o’clock Noon 
on 22nd September, 1919, for *“* WRANGLER, 7 and 
6th_ October, 1919, for **‘ BILBROUGH.”’ 261 


MIL ITARY WORKS SERVICES. OF THE 
GOVERNMENT OF INDIA. 


[ihe Secretary of State 
for India is prepared to receive 
APPLICATIONS for— 
PPOINTMENTS as MECHA- 
NICAL a with experience of 
_., Refrigerating Plan 
ONE _APPOIN TMENT ‘as WATER SUPPLY 
ENGINEER. 
ONE APPOINTMENT as MECHANICAL ENGI- 
NEER, with general experience. 
ONE APPOINTMENT as eo AL ENGI- 
_. NEER, with general experier 
FIVE APPOINTMENTS MECHANICAL and 
ELECTRICAL ENGINEER. 

These appointments will be in the Military Works 
Services of the Government of India, and will be on a 
two years’ contract. No extension of service beyond 
this period is contemplated 

The pay will be Rs. 750 per mensem, commencing 
from the date of reporting for d ety in India. 

Every candidate a subject of 
European descent, and of good moral character and 
— physique. He should be not less than 27 years 4 

age. - He should a University Degree or 
a distinction in Engineering, and have had prac 
tical experience of the particular work for which he 
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Wt anted, First-class 
HAND 35-Ton LOCOMO- 

=e BHKARDOWN CRANE, English gauge 

and buff ht. State maker’s name 
im date = built. Rep y to Resineiiag Contracts 
TH tment. Office of the CROWN AGENTS FOR 
i COLONIES, 4, Millbank, Lanaba, 8.W. 1. 





Selected candidates will be required to proceed to 
Applications must be made on a printed form to 
“India Office 
he Secretary of State 
the Military Works Services in India, and is prepared 

Pay from Rs. 800 to. Rs. 1000 a month, according to 

European descent, and of good moral character and 

Deg: 

(2) have passed Sections A and B of the Associa 
Selected candidates will be required to proceed to 
Applications must be made = a printed form to 
India Office, 

QUIRED for the Public Works 

20-30 months’ service, with possible permanency. 

class passages and liberal leave in England on fall 

bere. either gases the qualifying examination Eo 
they have attained the requisite standard implied by 
ED 


offers himself. 
home on the termination of the agreement 
—. must be received not later than 30th Subbeiater, 
OVERNMENT OF 
&3 | 
ENGINEERS for temporary service fn 
contract, extensible to five years by mutual agreement. 
Every candidate must be a British subject of 
ree or other distinction in Civil Engineering, or 
such examination. 
of agreement will be provided. 
later than 30th September, 
Aes Assistant Engineers Re- 
Uganda Protectorate, for one tour of 
per annum and a war bonus of £40 p.a, Free 
Candidat 23 to 28, preferably single, who 
Diplomas or Certificates as are sufficient. to show that 
od ae Mg ee giving brief details of axe, and 
O TS 5 Pe THE 





India as soon as ible after appointment. A free 
be 
obtained from the SECRE TARY, Public we 
14th August, 1919. 245 
for India in Council is about to 
to receive APPLICATIONS from qualified candidates 
qualifications, commencing from the date of reporting 
sound physique. ‘He should be not less than 27 years 
Membership Examination of the Institution of Civil 
India as soon as possible after appointment. Free 
be obtained from the SECRETARY, Public Works 
the above examination, and have good knowledge of 
CR A 
COLONIES, " Milbank. London, 8.W.1 


Assistant Engineer Re- 
QUIRED for t Public Works 


Department of the East Africa Pro- 

tectorate, for one tour of.20 to 30 months’ 
service, with prospect of permanency. Salary, £400, 
rising by £20 to £500 per annum, with a war bonus of 
£55 for single men and £105 for married men. Free 
quarters and first-class passages. Liberal leave in 
England on full salary.—Candidates, under 35, pre- 
ferably single, who should be Associate Members of 
the Institute of Civil Engineers, or have passed some 
examination qualifying «for admission as such, and 
possess some practica! experience on Civil) Engineering 
Works, should ‘ew ar’ —— (by etten) styine brief 


details “of age and erience, the CROWN 
AGENTS | FOR THE COLONIES. 4, Millbank, 
London, ’8.W. 1, quoting M/8959. 311 





(Jarpenters, Engineers, 
TURNERS, FITTERS, RIGGERS, 
&e.,_ REQUIRED IMMEDIATELY for 
New pay and conditions are unequalled anywhere. 
Splendid chances of rapid promotion.—Apply to 
INSPECTOR OF RECRUITING, 4, Heunrietta-street, 
Covent Garden, W.C.2, or to any Royal Air Force 
Station. 4793 


The Proprietor of Letters Patent 
No. 20,794/14, relating to 
‘“* INTERNAL. COMBUSTION ENGINES, 
DESIRES to DISPOSE of his PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to. the adequate working of the Patent 
in this country. 
Inquiries to be made to . 
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CRUIKSHANK and FAIRWE ATHER, 
65-66,. Chancery-lane, London, W.C. 
re 8 H. M. Dockyard Schools. 
APPLICATIONS are INVITED for the 
POST of ASSISTANT MASYER- in the 
above Schools. Candidates must possess a University 
Degree in Honours, or some equivalent qualification. 
and must produce evidence of successful ‘‘eaching and 
cf experience in ratory Work. Tne subjects 
taught in the Schools are Mathematics, Mecnanics, and 
Applied Mechanics," Magnetism and Electricity, ‘Heat 
and Steam, Metallurgy, Mechanical Drawing and 
English. 
The seale of salary is £180-10-240-15-450. 
Assistant Masters are entitled to thie usual Civil 
Servants’ pensions. 
The successful candidate will be required to com- 
mence his duties as early as  esooen gi in September. 
Applications should add to the 
SECRETARY (CB) the ADMIRALTY 








Whitehall, London, 8.W. 220 
(ity of Bradford Education 
COMMITTEE. 


BRADFORD TECHNICAL COLLEGE. 


DEPARTMENT OF -MECHANICAL AND CIVIL 
ENGINEERING, 
DEPARTMENT OF ELECTRICAL ENGINEERING: 
DIPLOMA and PART-TIME COURSES are offered 
in above and in MOTOR ENGINEERING and in 
eves PRODUCTION Fo TRANSMISSION. 
In_ view of large entry application is oye 
BEASION G COMMENCES. SEPTEMBER 2 


Pros ove and TEX- 
TILE INDUSTRIES, DYEING. CHEMISTRY and 

NATURAL SCIENCE may be obtained on application. 

Evening Courses Kegistration, September 15th, 
16th, 17tn. 

251 BY, ORDER. 





UNIVERSITY OF LONDON. 


Kiss's College.—Faculty of 


ENGINEERING. 
Complete pi ag ot STUne. extending over 
either three or four nged in CIVIL, 


MECHANICAL and ELECTRICAL ENGINEERING 
for the Kngineering Degrees of the University of 
London and for the Diploma and Certiticate of the 
College. 

The four years’ course provides, in addition to the 
academic training, opportunity for practical training 
in ‘** WORKS.’ 

HEADS OF DEPARTMENTS. 
ae <a >. S$. Caprer, M.A., M. Inst. \ Mechanical 
a RAR eke iy Engineering 
J Engineering 
C.F. \ Electrical 
) Engineering 


a M. Inst. 
Professor 8. A. F. ” Wurre. D8 hee 
Professor J. W. NICHOLSON, 


Professor A. J. ALLMAND,’ D.Sc. 
ofessor O RicHarpson, D.Sc. 


MEME. Jo gecs lone tak wandsch «ice 
Mr. W. T. Gorpon, D.Sc., F.R.S.E. Geology 

Considerable additions have been made to the Enci- 
neering Department. These include two large draw- 
ing-offices, lecture rooms for the Mechanical and Civil 
Engineering Departments, and_ lecture theatre and 
rooms for research, including Wireless Telegraphy: for 
the Electrical Engineering Department. There are six 
laboratories well equipped with engineering — and 
as for the purpose of teaching and research: 

Next ERM BEGINS on WEDNESDAY, Ist 
OCTOBER. 

For full ee wee. to the SECRE oo 


King’s College, Strand 
SESSION 1919-20 


Ths 
BEGINS ON SEPTEMBER 23rd. 

The Diploma of the College is granted in the 
following Departments :—Civil Engineering, Mecha- 
nical Engineering, Electrical ‘Engineering, Mining, 
Naval Architecture, Chemistry, Metallurgy, Building, 
‘Textile Manufacture, Dyeing, and Sugar Manufacture. 

The Diploma Courses extend over either three or 
four sessions, and the fee per session is £15 15s, 

The College is affiliated to t University of 
Clasgow, and the degrees of the University in Engi- 
presi and Applied Chemistry are open to its 
studen 





Royal Technical College. 


GLASGOW. 





poss! 
passage to India will. be provided, and a free passage 
Department, India Office, Whitehal!, London, 8.W. 
malar eey WORKS SERVICES OF THE 
INDIA. 
make FIFTY APPOINTMENTS of CIVIT. 
The appointments will be on a three years’ 
for duty in India. 
of age. He must either (1) have obtained a University 
Engineers, or been exempted by the Institution from 
passage to India and home again on the termination 
Department, India Office, — must ‘be received not 
14th August, 1919. ~ 246 
Department by the Government of the 
Salary £300-£15-£400, with a house allowance of La 
salary. 
I.C.E., or hold such other Engineering 
Road Work and Building Constrection, should apply 
M,9745, 244 


P (free) will be sent’ on application to 
the DIRECTOR 67 





[University of Manchester 
FACULTY OF SCIENCE. 


DEPARTMENTS or CIVIL, MECHANICAL 
AND ELECTRICAL ENGINEERS. 


COMPLETE eo of STUDY, extending over 
three years, | to the University Degrees in Civil, 
Mechanical and Electrical Engineering. 

Students who have shown exceptional ability 
eons: the first year are admitted to the Honours 


othe he SESSION COMMENCES on the 8th OCTOBER, 
1919. prospectus, giving full particulars, may be 
pe Pig on application to the REGISTRAR. 
HEADS OF DEPARTMENTS. 
Professor J. E. PEeTave., D.Se., F.R.S., M. Inst. 
, Engineering. 


Professor It. Beattiz, D.Se., M.I.E.E., Electrical 
Engineering. 

Professor Horace Lams, Sc.D., LL.D., F.R.S., 
Mathematics. 

Professor SypNey CuAapmMAN, M.A., D.Sc., Mathe- 
matics 


Professor H. B. Drxon, M.A., M.Se., Ph.D., F.R.S., 
Chemistry. 

Professor W. L. Braaa, M.A., Physics. 

Professor C. A. Epwaxrps, D.Sc., Metallurgy. 

Professor O. T. Jones, M.A., sc., Geology. 

Students specialising in Water Supply and Jrriga: 
tion work under the direction $ Associate- 
Professor SANDEMAN, M.Sc., M.I.C.E 221 


([Ihe University of Sheffield. 


SESSION 1919-1920. 
Vice-Chancellor: Sir HENRY HADOW, M.A., 
D. Mus. 








DEPARTMENT — Eins SCIENCE, 

FACULTIES OF ENGINEERING AND METAL- 

Head of the Department: Prof. W. RIPPER, C.H. 
D.Eng., D.Sc., J.P. 





PROFESSORS IN THE DEPARTMENT. 
RIPP 





Mechanical Engineering bef B aS len C.H. cs Eng... 

Metallurgy .. .. .. J. 0. ARNOLD, D.Met., 

SUN SSF ob) te ct HAR ARMSTRONG, M.Sc 

CLE 

Applied enieey Pe 2 o SHEA. M. ~ 

Mathematics .. A. H. LEAHY, 7? . 

Physics’.. .. .. .. §. RB. MILNER, 

Chemistry -... «. .. bag P.- We we ” D.Se., 
‘.R.S. 

GOST) i «:.-se~ 0s W. G. FEARNSIDES, M.A. 

Electrical Engineering E. rE oar, B.Eng., 
M.I (Lecturer). 

Civil Engineering J. HUSBAND F.R.C.S8c.1., 
B.Eng., A.M. inst. C.E. 


(Lecturer). 
Glass Technology os {Wa “s. TURNER, D.Sc. 
O.B.E. (Lecturer). 





The subjects in which courses of study are provided 
include Engineering. Metallurgy Coa! Mining Applied 
Chemistry, Mathematics, ate ant piping Geology 

ilass Technology, and Refractor 

The DEPARTMENT OF ENGINEERING includes 
courses in Civil, Mechanical, Electrical, and Chemical 
Engineering, and students specialise in one or other 
ot these branches in the third year of their course. 
The course in Engineering extends over three year 
and prepares for the degree of Bachelor of Engineering 
(B.Eng.) or for the Associateship of the University 
in Engineering. Special three years’ courses are 
arranged for works’ pupils who come to the University 
from the works in Sheffield, or from other centres, 
taking six months’ study at the ogee and six 
montbs’ practice at the works each y 

The DEPARTMENT OF METALLURGY includes 
(a) the Metallurgy n Iron and Steel, and (b) the 
Metallurgy of the Non- ae Metals. ‘The course 
in Metallurgy extends over ‘three years, and prepares 
for the degree of Bachelor. of Metallurey (B.Met.). or 
for the Associateship of the University in Metallurgy. 
The equipment of this Department is on an excep- 
tionally complete and practical scale. 

The work of the DEPARTMENT OF COAL 
MINING includes a three or four years’ Degree or 
Diploma course, consisting of i — at the 
big Mag = 4 and six months at a collier 

DEPARTMENT OF ‘APPLIED CHEMISTRY 
euaeadien and Diploma courses and deals 
specially with Fuel ineluding the subjects -relating 
to the various branches of the Coal and Coke 
Industries 

The DEPARTMENT OF GLASS TECHNOLOGY 
provides (a) and Diploma courses requiring 
systematic study of the science and practice of Glass 
Manufacture for a —— of three years, and (b) part- 
time and ‘special co! 

The DEPARTMENT “OF REFRACTORIES pro- 
vides special courses of instruction and opportunities 
for research in problems connected with the applica 
tion of aes materials to industrial purposes. 

The LECTURE COURSES of al: Departments are 
PE Ba by Practical Training in Laboratoris, 
Workshops, and Foundries fully equipped fer the 
advanced scientific teaching, investiga- 


arranged for studerts who 
penned to take oon Rg portions of any of the regular 


‘ine ‘LECTURE COURSES commence ist October 


19The TECHNICAL LARS ATORS COURSES com- 
mence 22nd September, 
yy. M. GIBBONS, 


4733 Revistrar. 


PUBLIC NOTICES (continued) 
Pages II. and III. 


SITUATIONS OPEN 
- Pages Il. and IV. 
SITUATIONS WANTED 
Pages IV. and VIII. 
MACHINERY, &c., WANTED 
Page VIII. 
FOR SALE 
Pages VIII., XCIX. and CII. 
AUCTIONS, Pages C. and CVI. 
PREMISES TO LET OR WANTED 
Page C. 
WORK WANTED, Page CII. 
MISCELLANEOUS, Page III. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CV. 
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PUBLIC NOTICES 


radford Education Committee. 
TECHNICAL COLLE 
DE PARTMENT OF MECHANICAL AND 
CIVIL ENGINEERING 

PPLICATIONS _are INVITED for the following 

A PPOINTMENTS 
LECTURER IN ~ MECHANICAL ENGINEERING. 
Salary £300, rising to £400 by £15 annually. 
Engineering Degree or equivalent qualifica- 

— = drawing-office or works experience 


ASSISTANT. LECTURER AND ho a 
IN MECHANICAL ENGINEERING. Salar 

£150, rising to £350 in accordance with scale. 

Technical training, with degree or diploma, 

and drawing-office or works experience 


essential. 

AS SISTANT LECTURER IN ENGINEERING 
DRAWING AND DESIGN. encing 
salary according to qualifications, but. not 
less than £150, rising to £350 according to 
scale. Technical training, with degree or 
diploma, and drawing-office or works 

experience essential. 

A war bonus of £78 per annum is at a pay- 

able to holders of the t captininess 

Full particulars and form of application may be 

obtained from the PRINCIPAL of the College. 

Ist August, 1919. BY a, 








Battersea Polytechnic, London, 


11, 
The Governing eon Tivite APPL ICATIONS for | 
the rage 8 APPOINTME 

( TWO FU LL TIME Me NIOR ASSISTANT | 
LECTURERS and DEMONSTRATORS in 
MECHANICAL ENGINEERING, with 
Honours Degree. Commencing salary, £300 
_ £350, rising to a i —— of £440 in 

pordance with the L.C scale. 

(2) EV ENING LECTURER on PETROL ENGINES. 

Salary £1 per evening. 

FULL-TIME CHIEF ASSISTANT in ELEC- 
TRICAL ENGINEERING, with Degree. 
Commencing salary £350 to £400, rising to a 
oe of £440 in accordance with the 


L.C.C. scale. 

(4) TWO FULL -TIME ASSISTANT LECTURERS 
and DEMONSTRATORS in ELECTRICAL 
ENGINEERING, with Degree. Commenc- 
ing salary £300 to £350, rising to a maximum 
of £440 in accordance with the L.C.C. scale. 

For particulars of above appointments, send 
stamped addressed envelope to the SECRETARY. 


(3) 


City and Guilds (Engineering) 
COLLEGE. 

There is a VACANCY in the Mechanical Engineering 
Department for an ASSISTANT who has had Drawing- 
office and Workshop Experience. 

Commencing salary £200 per annum, with war bonus 
in addition, at present at the rate of £100 per annum. 

Apply before September 6th, in the first instance to 
Prof. W. E. DALBY, F.R.S City and Guilds (Fngi 
neering) College, Exhibition- road, London, 8.W 

238 





(tity and Guilds. (Engineering) 


COLLEGE 
There _ is a VACANCY for a MECHANICAL 
DRAUGHTSMAN in the Engineering Department. 
Commencing salary £200 per annum, with war bonus 
in addition, at present at the rate of £100 per annum. 
Apply before September 6th, in the first instance, 
to Prof. W. E. ALBY. F BS . City and Guilds 
(Engineerine) College, Exhibition-road, London, 8.W. 
239 





Dorset Education Committee. 


WEYMOUTH ENGINEERING AND 
JUNIOR TECHNICAL SCHOOL. 
ASSISTANT — REQUIRED, 








PUBLIC NOTICES" 








——— (Civil “san Mecha. 
ELECTRICAL ENGINEERING. 


niversity of Hong Fo 
The following APPOINTMENTS will ortly 

made :— 
PROFESSOR of PHYSICS. Salary 
ihowdeae ot ei Salar, 
LECTURER i 

nical). "salar 
LECTURER in 

Salary £500. 


Term of agreement, five years. 


Agreements renewable at increased salaries 
Write (in | stating 7 experience and 


whether marri A. 
ind Co. a Ltd.. 5, Nicholas lane, E. c v 


. W. Vickers 
4929 





eacher of Structural Mechanics. 


—APPLICATIONS are INVITED for the 
position of VISITING 'TEACHER of STRUC. 
TURAL MECHANICS at the L.C.C. Central School 


of Arts and Crafts, Southampton-row, W.C., 


evening a a week (Tuesdays). 
attendan 


Apolinats should be in practice as Engineers, &c., 
in sympathy with Architect's Work and be prepared 


with Steel Construction, 


and Buttresses by 


to deal 
Arches, 
lation. 
Preference will be given to 
oo or attempted to serve wit: 
Apply to_ the 
Education Offices, 
(stamped add ‘oolsca 
form giving particulars will then 
must be returned by 11 a.m. on 
1919. Canvassing disqualifies. 


h H.M. 


Experiment and Calcu- 
persons who 
‘orces . 
EDUCATION OFFICER 
Me sane Embankment, 
i necessary). 


27th September, 
307 


for one 
Fee, 20s. an 


Ferro-concrete 


have 


(T.1.). 
Wc 
"h 


sent. Form 





Vv 


BOMBAY PRESIDENCY, 


DEPUTY HEAD OF THE 
MECHANICAT, 


INSTITUTE. 


CENTRAL TECHNOLOGICAL 
INSTIT 


UTE, 


DE 


NICAL of 


ENGINEERING 





Bombay Pr t 
sixth year. Sans will commence 
Further particulars may 
of this journal. 
to reach _ undersigned on 
October, 1 


or 


The sented candidate will be required to obtain 
a medical certificate of fitness for work from a medical | 


practitioner selected by = —. 
D. WACHA, 


orary PS of the Board of Trustees. 


Hon 
Victoria Jubilee Technical Institute, 
(Central Technological Institute), 
Byculla, Bombay, India. 


ictoria Jubilee Technical 


BOMBAY, INDIA. 
DEPARTMENT OF 
ENGINEERING. 
APPLICATIONS are INVITED for the POST of 
SPUTY HEAD of the DEPARTMENT of MECHA- 
the Victoria Jubilee 
Technical institute , (Central Technological Institute, 
renewable every 


be obtained from the office 
Applications should be made so as 
before the 


at Rs. 350. 


15th 


263 





[J niversity of London. 


UNIVERSITY COLLEGE. 
LECTURER in ENGINEERING REQUIRED, 
practical and oaentaee promements. preferably with 
Engines. polar’. £400. 


a special knowledge of Hi 
Also a DEMONS TRATOR in —- 
assist in the Drawing-office and 
fessor _ 
London (Gower-street, W.C. 





The University — of "Sheffield. 


‘FACULTY OF EN ENGINEERING. 

in MECHANICAL ENGINEERING 
£350 per annum, including 
Candidates should be Graduates of a 
had experience in Works 


ECTURER 
REQUIRED. 
evening work. 
British University, 
and in 


Salary 
and have had 


lence, accompanied 





duty September to teach MATHEMATICS and 
EXPERIMENTAL SCIENCE. 
Salary for Graduates, £160, rising by increments of 
£10 to £230, and then by increments of £15 to £350. 
Allowance for previous experience up to a maximum 


of 5 es 

Fo of application may be obtained from 
CLEMENT G. BONE, County Offices, Dorchester, 
and should be returned completed to him immediately. 
1 


Harts County Council.— Educa- 
TION COMMITTEE. 
ITCHEN COUNTY SCHOOL (NEAR 
ee ee (BOYS AND GIRLS). 
WANTED ee ONCE, MASTER for WOODWORK 
and DRAW 
Games saa na experience desirable. 
£140-£10-£250, with allowance for experien 
Application form on receipt of addressed foolscap 





Salary from 





envelope, to be returned at once to . OF 
EDU UCATION, The Castle, Winchester. 
Education Committee. 


kext 


ERITH TECHNICAL 


INSTITUTE. 

REQUIRED IMMEDIATELY, ._ Be 
Engineering with good works experi HEAL 
of the ENGINEERING DEPARTMENT ‘and CHIEF 
ASSISTANT. 

Initial salary £160 to £220, together with an allow- 
ance, according to experience, up to a maximum of 
£115, rising by £15 to a maximum of £450, with a 
possibility of further increase. 

Further particulars may be obtained from Mr. A. T. 
Flux, Education Offices, Belvedere, and applications, 
stating age, qualifications, training, works experience 
and teaching experience, should be sent at once, and 
in any case not later than 4th September, to the 
Principal, Mr. Neagle, Technical Institute, 


Belvedere, Kent. 
E, SALTER DAVIES, 
Director of mene 


in 
) 


20th August, 1919. 


Ministry of Education, Egypt. 


DEPARTMENT OF TECHNICAL, INDUS- 
TRIAL, AND COMMERCIAL EDUCA- 
TION. 


The POST of CHIEF ASSISTANT for ENGINEER- 
ING CLASSES at Bulak Technical School, Cairo, is 
still VACANT, and IMMEDIATE APPLICATIONS 
from qualified candidates are INVITED. Scale of 
salary, £E35 to £E45. . Practical Workshop and 
Drawing-office Training and experience in Teaching 
and in Laboratory Work essential. Before making 





formal application, intending candidates should apply | 


to DIRECTOR, Egyptian 
Victoria-street, London, S.W 
giving further particulars of 
tions for making application. 


Educational Mission, 28, 
1, for copy of Note 
vacancy, and a 


| ™perial College of Science and 


TECHNOLOGY 


CITY AND GUILDS (ENGINEERING) 
COLLEGE. 
DEPARTMENT OF ELECTRICAL ENGI- 
NEERING 


The Delegacy of the City and Guilds (Engineering) 
College invite APPLICATIONS for the OFFICES of 
THREE DEMONSTRATORS in ELECTRICAL ENGI- 
NEERING (one with good knowledge of Photometry). 
Salaries £150 to £200, with special bonuses for the 
present of £120 to £135. 

Applications, giving full particulars regarding ag 
education, training and experience, ; mew with 
testimonials or < — & should be in the 
first instance to Prof. T. MATHER, iy and oo 
(Engineering) College, Exhibition-road, 8.W.7, not 
later than 6th September. 


Ex-Service men rosie a 
1 





monials, 
should be received not later than 
The University, Sheffield. w 

174 5 


Engineering Labo. 
‘ Salary £250.—Applications to be addressed 
KER, F. University — 


ing. 
Sein. stating. particulars of training, works 
and t by ~~ testi- 
—_ ‘giving the names of three 
September 9th, 
addressed to the Dean of the Faculty of Engineering, 


M. GIBBONS, 
Regis 


of 


ERING to 


referees 


strar. 





(Jounty Borough | of Southend- 


TRAMY Way Y RAILS. 
TENDERS are ae oe the 
approximately 150 TONS 


General _ conditions contract, 


form of Tender may be obtained on application 
Mr. Borough Engineer, 
Buildings, Southend-on-Sea, on and after Monday, 


yer, 


September Ist, 1919. 
Sealed 


Tenders, endorsed ‘‘ Tramway Rails,’’ 
addressed to the undersigned, to — a before 


9 a.m., Monday, September 15th, 


The Corporation do not bind a to accept 


H. J. WORWOOD, 
Town Clerk. 


the lowest or any Tender. 


Municipal Buildings, 
Southend-on-Sea. 


8 
ANDBERG 
STEEL TRAMWAY RAILS (Britieh Standard No. 5). 

of specification and 


UPPLY of 
SILICON 


to 
Municipal 


and 


300 





Required f for Pablic 


in the So 


—— ENGINEERS, cE 40/30. Der ir mcath. according 


ualifications. 
MECHANICAL ENGINEER, i 40 





£E30 per month. 
WALKING G 

FOREMAN FITTE 
£E1 equals £1 Os. 


Applicants should have ae on Public Works 
years and upwards, 


Contracts. Term of engagement, 


subject to one month’s notice di co side. 
quarters provided, and leave on full pay. 


Apply in first instance to Mr. 
M. Inst. C.E 


Anne’s Chambers, Broadway, 8.W. 


ANGER, £E40 per montb. 
R, £E35 per month. 


H. H. 
, care of Sir A. L. Webb, K.C.M 
Egyptian = ll Soudan coat Offices, Queen 


Works 


per month. 


Free 
McCLURE, 
G., 





Required for the Service of 


Eavpties State peeve — 
£E25 per month 


ELECTRICAL F REMAN, 
LOco PE 


RUNNING SHE 
ERECTING HOP FORE 





MACHINE SHOP FOREMAN, at £25 per month. 

ASSISTANT FOREMAN for FOUNDRY, at £E25 
per month. 

FOREM. CKSMITH, at £E25 per month. 


MAN BLA’ 
CHARGEMEN ERECTORS for Locomotive Repairs. 
pa with piecework will receive Piastres 
those without piecework, 


iy 
ILERMAKER, at Piastres 90 


hops 





Piastres 85 per day 


CHARGEMAN BLACKSMITH, at Piastres 90 per 
CHARGEMAN CARPENTER for Carriage and 
Wagon Work, at Piastres 85 per day. 
CHARGE FITTER for Wagon Repairs, at 

85 per day. 
NOTE.—£Ei1 equals £1 0s. 6d. sterling; 1 Piastre 


equals approx. 24d. In addition to 


oe | mont! 


the case of men on St pay. overtime is paid at 


ieee rate of time and a 


Form of application Tad full particulars may 
EYGPTIAN GOV 


obtained from 
rn Anne’s Chambers, Broadway, 


Envelopes to be marked “ E.S.R. a was 


BOILERMAKER for 

y, with the 

a amount of travelling allowance for 
on duty away from headquarters. 


the above rates 
of pay, there is at present a bonus of about ££7.500 


ERNMENT OFFICE. 


PUBLIC NOTI Cus 





Required for the Ser vice of 

Egyotien State Railways, a WORKS 
MANAGER, for Loco. side. Salary ££700-900 p.a., 
according to qualifications. Applicant must have 
had a public school education, and have had previous 
experience of Locomotive Works Management. Age 
not to exceed 35 years. 

NOTE.—£E1 equals £1 0s. 64. sterling. 

Form of application and particulars of service may 
be obtained from the EGYPTIAN GOVERNMENT 
OFFICE, Queen Anne’s Chambers, Broadway, West- 
minster, 8.W. 

Envelopes to be marked “ 


Required for the Service of 


the Egyptian State ewer : _— 
NINE SIGNALME 


EIGHT SHUNTERS. 
Pay £E20 per month, plus £7 10s, war bonus. 
Form of application and full particulars may 
obtained from the EGYPTIAN GOV ERNMENT 
OFFICE, Queen Anne’s Chambers, Broadway, West- 


minster, S 
ould be arked the 5 a 


WwW, 1. 
Envelopes sh mi on 
“* Signalmen "’ 4 * Shunters,”’ as the case may 


E.S.R. Appointments.”’ 
35 





London County Council. 


The London County Council invites TENDERS 
” type STEEL BOILERS, with 


for TWO ‘* Gunboat ’ 
uptakes, &c., for one of 


furnace fittings, smoke boxes, 
its Woolwich Ferryboats. 

Persons desiring to tender may obtain specifications 
and drawings from the Chif Engineer, County Hall, 
Spring Gardens, S8.W.1, upon payment to the 
Cashier of £3. This amount will be returnable only 
if the tenderer shall have made a bona fide Tender 
and shall not have withdrawn the same. 

Particulars may be obtained and the drawings, «c., 
inspected at the County Hall before the fee is paid. 

No Tender received at the County Hall after 4 p.m. 


on Monday, 6th October, sone, will be considered. 
JAMES BIRD, 
216 Clerk of the London ¢ ‘ounty Council. 


London. ‘County Council. 


APPLICATIONS are INVITED for the under- 
mentioned POSITIONS in the Tramways Department 

(1) ROLLING STOCK ENGINEER. Commencing 

salary £1000, rising to £1200 a year. 

(2) PERMANENT > set ENGINEER. Com 
mencing salary £800, rising to £1000 a year. 
-——~ ANT ELECTRIC AL ENGINEE o — 

nencing salary £600, rising to £800 a 
(4) TRAFFIC OPERATION SUPERINTE NDEN ae 
— salary £600, rising to £ a 


(5) TRAFFIC STATISTICS ASSISTANT. Com 
ment salary 00, rising to £400 a year. 

(6) PUBLI ASSISTANT in the TRAFFIC 
BEANC H. Commencing salary £300, rising 
to £400 a year. 

(7) TWO SUB-STATION SUPERINTENDENTS 
Commencing salary £250, rising to £300 a 


(3) 





The salaries mentioned are based on pre-war con 
ditions, and are subject to temporary war additions. 

Except in the case of the Sub-station Superintendent, 
a may be made at other than the minimum 
salary 

Applicants must have had good technical training, 
and suitable experience for the positions they seek to 
occupy. Preference wil! be given to candidates who 
have served or attempted to serve with H. ‘orces 

Applications must be made on. the official forms, 
which may be obtained from the Clerk of the London 
County Council, County Hall, Spring Gardens, 8.W. 1. 
Applications must be received by 4 p.m. on Thursday, 


the day of September, 1919. A stamped 
addressed envelope is necessary. Canvassing dis- 
qualifies, 
JAMES BIRD. 
280 Clerk of the London County Council. 





send Docks and Harbour 


BOARD. 

Mersey Docks and Harbour Board REQUIRE 
the a SERVICES of a SUPERINTENDE NT to Take 
Charge of their Dredging Plant and the Dredging 
Operations in the Docks, River and Bay, under the 
direction of their Engineer-in-Chief. 

Salary £450 per annum. 

Candidates must not be more than 40 years of age, 
and must hold a Master Mariner’s Certificate. 

Applications with copies of recent testimonials, 
stating age, qualifications, &c., should be dr 
to the undersigned, and delivered not later than 
Wednesday, the 17th of September, 1919. 

By order of the Board, 
ALFRED CHANDLER, 
— Manager and Secretary. 


Dock Office, Liverpc 


August Beh 1919. 336 
Metropolitan Water Board. 
DISPOSAL OF CORNISH ‘“* BULL”’ 


™ ENGINES 

The Metiopolitan Water Board invite TENDERS 
for the PURCHASE of TWO CORNISH “ BULL” 
ENGINES at the ror ge og | Works of the Board at 
Linden-grove. Nunh : 

The engines may be ‘aan ‘at the address stated at 
any time between 9 a.m. and 5 p.m. on weekdays 
(Saturdays excepted), on application to the Engineer 
of the works. 

A schedule containing particulars of the machinery, 
together with the Tender form and conditions of 

contract, may be obtained from the Chief Engineer on 
7 after 28th August, 1919, by personal application or 
on receipt of a stamped addressed envelope. 

Tenders, which must be on the official form, 
addressed to ‘‘ The Clerk, een, Water Board, 





Ava. 


SITUATIONS OPEN (continued) 


29, 1919 
dale 


——ay 





WANTED. 


ELECTRICIAN. 


Used to Wiring and Testing Electric 
Cranes, 
Also WIREMAN, 
i 
ERECTORS. 
Used to Erection, on site, of Electric 


Overhead Cranes, up to 100° tons 


capacity. 





Address, 323, The Engineer Office, 
323 A 
JANTED, WORKS MANAGER (Full Shop Hours urs 
for Engineering Works in N.W. of England, en 


ploying 200 hands on very varied output, inc! uding 

Boiler Work. Commencing salary, £500. Sta 

and qualifications.—Address, 335, The Engineer Ome 
335 4 





Steel 


= EMISTS WANT EI D for Heroult Furnace 
/ Plant, capable of Taking Charge of shift. 
salary £273 per annum, plus tonnage.—Address, 217, 
The Engineer Office. 217 a 


WLECTRICAL ENGINEER REQUIRED for India, 
“4 capable of Preparing and Carrying Through 
Schemes for the Electrification of Large ‘owns; 
similar experience essential.—Write, with full par 
ticulars of career, copies of testimonials and salary 
required, to Box 177, c.o. Barker and Howard, East 
India-avenue, E.C. 3. P1103 4 


Progress 


NGINEER to Take ( Charge of and 
4 Planning Department in large and up-to-dat: 
works, North London; applicants must have pre 


viously held similar positions with first-class firms 
When writing, state full particulars as to training, 
experience, age and salary required. —_—. 211 
The Engineer Office. 2lla 


XPERIENCED pare Energetic ENGINEER, with 
good conmections in industrial circles, RE- 
QUTRED for the London office of a large Swiss Engi- 
neering firm for working out Boiler, Steam Turbine 
and Compressor Estimates and pushing business 
generally.—Application, stating age, full experience 
and qualifications and salary required, and enclosing 
photo and testimonials, should be addressed to 
JEBOULT, Solicitor, 9. Walbrook, London, E.C, 4, 
OO A 


N ETALLURGICAL CHEMIST REQU IRED % by 
a large Engineering Firm, to Take Charge of 
Chemical Laboratory, Controlling Machine 
Ironfoundries and Bronze Foundries, and 
Treatment Departments; candidates must have had 
first-class experience in connection with the analysis 
of all kinds of High-speed, Alloy and Carbon Steels, 
and be thoroughly conversant with the Laboratory 
Work in connection with Iron and Bronze Foundries, 
including the Control of Cupolas. Applicants should 
give full particulars of their training and particularly 
their foundry experience, also state age and salary 
ures The position is permanent and holds good 

pects for suitable man.—Apply, ALFRED 
HERBERT, Ltd., Bdgwick Works. Coventry. 3034 








yeS MANAG ER WANTED, Thoroughly} Ex- 

perienced in Motor Car Construction, up to date 
as regards Heat Treatment, Machine Shop and Too! 
room Practice, Body-making ; accustomed to premium 
bonus and piecework ; must work shop hours (47 per 
week). Applications should be brief, stating age, 
past and present employers, length of service ani 
position held, a short summary of experience, salary 
requi and when available.—Address, 227, The 
Engineer_Office. 


ANTED, SEVERAL Energetic TRAVELLERS 
to represent Builders’ and mtractors’ Mer- 
chants,in various parts of England; knowledge of 
these trades essential.—Write, stating experience, 
connections, qualifications and salary or commission 
required, to 4923, The Engineer Office. 4923 a 
RTESIAN WELL ENG INEERS — “and pemr 
MAKERS REQUIRE ENGINEER as TRAVE 
LER, able to advise clients; good terms and 4 
manent position to suitable man. State age, salary 
and experience.—Address, 289, The Engineer Office. 
289 4 


RAZIL.—WANTED, an ENGINEER REPRE 

SENTATIVE for Brazil, having some knowledge 

of Sugar Machinery, speaking Portuguese; a good 

engineer with commercial knowledge. Send references, 

salary required and particulars of experience.— 
Address, 237, The Engineer Office. 237 A 

















South-place, Finsbury-pavement, 
** Cornish Engines,’’ must be delivered at the offices 
of the Board 4 later than 4 p.m, on the 15th day of 
September, 1919 
The Board do not bind themselves to accept the 

highest or any Tender. 

A. B. PILLING, 
Clerk of the Board. 
Offices of the Board, 
South-place, Finsbury-pavement, 
20%p August, 1919. 


Wanted, Seondand Vertical 


STEAM BOILER, about 12ft. high by 4ft. 
= of maintaining a working pres- 


E.C., 
262 





dia. inside. 

sure of 80 

The boiler to be in thorough working order, and 
complete with all mountings and accessories. 

Offers, accompanied by wr of last boiler report, 

to be addressed to Mr. E. , Commercial _— 
tendent. Gas and Water Department, Oldham 
J. J. WILLIAMS, 

Town Clerk. 
Oldham, 14th August. 1919. 4997 


For continuation of Public 
Notices see page iii. 








oop 


Aditi 


Westminster, 





SITUATIONS OPEN 





ae od CONTRACTOR’S ENGINEER for Pier 

structed of screw piles and steel super- 

structare: in South of Spain : Taust be able to set out 

and arrange plant for rapid construction. State 

experience and salary ; free hou e or living a) shred 
provided.—Address, 15, The Engineer Office, 





PPLI eros are INVITED for the POST of 
F TESTER by firm ed 2-cycle —— 
Oil Engines in large quantities, varying in size up to 
750 B.H.P.; theoretical and ptactical” knowledge oe 
essential. Good salary and pros 
suitable man. Applicants must state experience waa 
“ COMBU! 


STION.” Wm. Porteous and 


Address, 
Co., ‘Advertising Agents, Glasgow, P1031 4 


NGINEERING Par yyy nie MA REQUIRED 
by leading firm of Manufacturing Engineers 
making Colliery Plant ; must have good connection in 
South Wales coalfield ‘and have colliery and/or engi- 
neering ex ence ; of dress, under 35 
years of age, and capable of riding a motor cycle; 
office provided; liberal salary and commission to 


progressive man.—Address, 74, The Engineer Office. 
74 A 





ae gg Mt DOORS AND RUNWAYS. —Reliable 
and energetic ag rena Loge WANTED 
to travel for first-class London House.—Write, stating 
experience and qualifications, salary or commission 
required, to 4922, The Engineer Office, 4922 a 


—e 





RANSMISSION APPLIANCES. —WANTED, Ener- 
getic REPRESENTATIVE to represent London 
House ; thorons® knowledge of Transmission Appli- 
ances essential.—Write, stating experience, connec- 
tions (if say). ve salary or commission ier to 
4921, The Engineer Office. 4921 A 





SSISTANT ENGINEERS WANTED IMME 
DIATELY in Estimating Office of large [ndi- 
neering Works near London; applicants must have 
had workshop and drawing-office experience and able 
to read drawings correctly, both as to materials and 
workshop operations, also capable of taking out 


quantities and labour costs and price same on 

economical lines of production.—Address, stating age, 

—- and wages required, 248, The a8 
245 ! 





Eppa ge 9 to Take Charge of Supplies Depart 
ment in large up-to-date works, North London 
applicants must have expert knowledge in mo 
Buying Department and Stores Organisation, 41 
have held similar positions before.—Write, statiné 
full particulars regarding training, experience, ®¢ 


and salary required, to 212, The Engineer rics “OS : 





Large 
BUYER 
The 
gelaty 


Waze for Purchasing Department of, 8 
Engineering Company, an ASSISTANT 
with wide experience of markets.—Address, 230, 
Engineer Office, stating age, experience, — 
required, 230 


For continuation of Situations 








Open see page iv. 
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Atmospheric Pollution from the 
Engineer’s Standpoint. 
By JOHN B. C. KERSHAW, F.I.C. 


Tue fourth report of the Advisory Committee 
attached to the Meteorological Office, dealing with 
the results obtained by the observations of atmo- 
spheric pollution in London, Manchester, Glasgow, 
and other towns in the years 1917-1918, has recently 
appeared, and it contains figures and nformation of 
considerable interest to engineers. 

As pointed out by the writer in an article upon 
% Atmospheric Pollution and the Impurities of Rain- 
water,” which appeared in the issue of Taz ENGINEER 
for November 23rd, 1917, the idea that rain-water in 
town areas is free from dissolved salts, and that when 
cleared from its suspended soot and dust it is suitable 
for use as a boiler feed-water, is quite fallacious. 
Tests made in the Manchester area, in fact—by Wolff 
in 1912—have shown that water collected in works’ 
tanks and reservoirs—at Newton Heath—contained 
large amounts of calcium and magnesium sulphates 
and chlorides, the hardness of such waters sometimes 
running up to 165 deg. by Clark’s test. The following 
extract from THe ENGINEER article referred to above 
emphasises the seriousness of this impurity of rain- 
water for engineers :-—‘‘ Since the Committee’s ob- 
servations show that on the whole the atmosphere of 
our towns is becoming more polluted under the stress 
of war conditions of coal supply and manufacturing 
operations, we may expect rain-water in town areas 
to show even higher tests for hardness than those 
collected by Dr. Wolff in 1912. It would be wise, 
therefore, for all managers of works and factories 
where the rain-water is collected for use in tanks near 
the works, or in reservoirs with catchment areas in 
the vicinity of industrial towns, to have this water 
regularly sampled and tested, for sulphates of lime 
and magnesia when present in such large amounts, 
are bound to exercise a disturbing effect upon many 
industrial operations.” 

The general use of higher temperatures and 
pressures in steam boilers than was customary a few 
years ago renders it imperative that much greater 
care should be given to the purity of the water supply. 
J. H. Paul has pointed out recently in his book upon 
‘* Boiler Chemistry and Feed-water Supplies ” that :— 
‘* A modern boiler is not merely a basin in which liquid 
water is converted into gas, but is in reality an auto- 
clave in which chemical solutions are concentrated 
and partially evaporated at high temperatures and 
pressures. It should be looked upon as a chemical 
factory in which various chemicals are produced 
during the conversion of ordinary water from an 
initial temperature of, say, 60 deg. Fah. into steam, 
often highly superheated. Some of these reactions 
affect the steaming capacity of the boiler and others 
affect the metal of which it is constructed. If these 
reactions are not properly understood and properly 
controlled, much damage may be done to the metal 
itself, even if that damage be not sufficient to cause 
explosion or render the boiler useless for steam raising 
purposes.” 

The subject of air pollution and the dissolved im- 
purities of rain-water in the neighbourhood of towns 
and cities is therefore one of considerable importance 
to engineers, especially as the method used by the 
Committee for these observations is based upon the 
collection of the rainfall and the determination of its 
suspended and dissolved impurities by chemical 
means. 

The apparatus used was fully described and illus- 
trated in an article which appeared in this journal on 
October 24th, 1913. The regulations adopted by the 
Committee for the control of the observations and 
for the examination of the collected rain-water were 
also given in full in that issue of THz ENGINEER. 
It may be as well to re-state here, however, that at the 
end of each monthly period of observation the collect- 
ing gauge is cleaned out, and the following constituents 
of the rainfall are determined by laboratory methods : 
—Insoluble : Tar, carbonaceous matter, ash. Soluble : 
Carbonaceous matter, chlorides, sulphates, ammonia. 


THE Figures ror 1917-1918. 


Owing to the continuance of the war conditions 
and shortage of labour, &c., during 1917-1918, many 
of the towns which had set up gauges and had begun 
to use them in 1915-1916 found themselves unable 
to carry on the observations, and the following nine 
cites and towns only appear in the tables of the last 
report :—London, Manchester, Glasgow, Newcastle, 
Leicester, Coatbridge, Rochdale, St. Helens, and 
Malvern. 

However, these nine places have managed to keep 
in operation 24 gauges during this last portion of the 
war period, Glasgow having no less than 9, London 7, 
and Manchester 2, while the remaining towns had one 
each. Consequently there has been no break in the 
continuity of the observations in certain localities, 
and some interesting and useful comparisons of 
atmospheric pollution can be based on the results. 


Deposits or Totdét Sorips CoMPARED. 


Considering, first, the total solid matter brought 
down with the rainfall for the twelve months ending 
March 31st, 1918, Table J. shows the chief figures 





in order of magnitude, the results being expressed 
as tons per square mile per annum, in order that they | 
may be compared with those given in the earlier | 
articles in this journal. 


Tasxx I.—The Total Solide Deposited from April 1st, 1917, to | 


March 31st, 1918. 








Mean Total 

Town. monthly | deposit 

deposit. | for year. 
1. Rochdale . ° as 89.1 1069 
2. London (Embankment Gardens) ae 61.9 743 
3. Newcastle- ~AGeeeg em oe 53.2 639 
4- St. Helens... . Pai oie thi salen si 52.2 627 
5. psn oe we 41.8 502 
6. G a (nine stations, average) ae 36.5 438 
7. n (seven stations, average) . 35.9 431 
8. Manchester (Tech. — es ke 35.8 430 
9. Leicester .. P usd 25 35.6 427 
0. London (Golden- lane) > 33.1 398 
11. Manchester —— of two 0 stations) 30.3 364 
12. Malvern Wells . 6.68 80 











Comparing these totals with those given in Table I. 
of THE ENGINEER article of November 23rd, 1917, 
we find that there is a general increase of total deposit, 
the town highest in the earlier table—Oldham—with | 


957 tons, being now replaced by another Lancashire | 


cotton town, Rochdale, with 1069 tons. 
Similarly, the total fall at the London (Embankment 
Gardens) station has increased from 598 tons in 


1914-1915 to 743 tons in 1917-1918, and that at | 


Newcastle-on-Tyne from 477 tons to 639 tons. Even 
the Malvern Wells station shows an increase, namely, 
from 65 to 80 tons in the two years, which seems to 
indicate that the suspended soot and dust and other 
impurities of the atmosphere due to war conditions 
in the cities and towns has floated all over the country, 
for the Malvern Wells observation station is 681ft. 
above sea-level, and is far removed from houses and 
roads which could produce local atmospheric pollu- 
tion. 


Tare II.—The Chief Constituents of the Soot and Dust Fall in | 


Seven English and Scottish Towns from April let, 1917, to 
March 31st, 1918. 














Insoluble portion of the deposit in 
tons per square mile per month. 
Name of town. Carbon- | | Total 
Tar. | aceous | Ash. | insoluble. 
matter. | 
Newcastle-on-Tyne. . -| .56 12.72 | 25.19 | 38.47 
St. Helens ° Pry 9.54 | 18.65 29.31 
London (Embankment 
Gardens) .. ..| .55 9.42 17.68 | 27.66 
ee cranes ee 7.83 14.54 | 22.77 
Coatbridge wi] 25 | 5.12 | 15.64 | 21.01 
London (avetage seven 
stations) ee oof 27 6.12 | 13.23 | 18.62 
Glasgow (average nine } } 
stations) -.| .58 4.91 | 12.59 | 18.08 
London (Golden- lane) -| .21 Cree} RESET ise 
Malvern Wells .. ..| Nil CO) | Ls 








Other towns given in the earlier tables—namely, 
Birmingham, Bolton, Exeter, Kingston-on-Hull, 
Liverpoo], Oldham, Sheffield, and York—ceased their 
observations in 1916, and therefore comparisons are 
not possible in their case. There is no doubt, how- 
ever, that were the figures available, these towns also 
would show a considerable increase in the pollution 
of the air during the war period. 

It may be hoped that now the war is over the 
observations will be resumed in the eight towns 
named above, where soot and dust-fall gauges have 
been already installed and worked, and that other | 
towns and cities in districts not yet represented will 
join in the observations, for it is only by exact 
measurements of this kind that one can encourage 
public authorities to take an interest in atmospheric 
pollution, and thus to improve the purity of the rain- 
fall and the healthiness of their respective areas of 
control. As stated in the last article on the subject, | 


a fall of solid matter of 500 tons per square mile per | 


is usually a sign of inefficiently managed boilers and 
| furnaces. 
| DETAILED EXAMINATION OF THE FIGURES FOR SEVEN 
ENGLISH AND Scorrish Towns IN THE YEAR 
1917-1918. 

The returns from two of the nine towns in Table I.— 
| namely, Manchester and Rochdale—in 1917-1918 only 
| covered the deposit of “ total solids,’ owing to the 
| shortage of skilled labour caused by the war. Only 

| seven towns are represented, therefore, in Tables II. 
| and III., which contain a detailed statement of the 
mean monthly amount of each constituent of the 
| deposit for the twelve months ending March 3lst, 
| 1918. 

| In order that the figures may be rendered compar- 
| able with those given in Tables ITI. and ITT. of the pre- 
| vious article in THE ENGINEER, November 23rd, 1917, 
| they have been converted into tons per square mile. 

| The highest place in Table II., showing the com- 
| position of the solid matter, is now taken by New- 
_eastle-on-Tyne, with a total insoluble deposit per 
| month of 38.47 tons, as compared with Oldham’s 
55 tons in the earlier table. This deposit of 38 tons, 
however, is much larger than that shown for the year 
| 1914-15, when Newcastle was eighth in the table, with 
a total monthly deposit of insoluble matter of 26.2 
tons. The increases in carbonaceous matter and ash 
| are chiefly responsible for this increased deposit of 
solid matter, and the causes of such increase have 
already been discussed. 

The second place in Table II. is taken by St. Helens 
—which did not appear in the earlier table—with a 
total solid matter deposit of 29.3 tons per month, 
| while London (Embankment Gardens station) comes 
third with 27.66 tons—a rather lower total than that 

obtained in 1914-15, when 30.3 tons was collected 

by this gauge. The other London station (Golden- 

lane), which appeared in the earlier table, now occu- 

pies the eighth place, with a total solid matter deposit 

of 17.90 tons, as compared with 18.0 tons'in 1914-15 ; 
| and Malvern Wells comes last with a monthly deposit 
| of only 1.22 tons, compared with 1.34 tons in the 
earlier period. 

The relative amounts of tar, carbonaceous matter, 
and ash remain fairly constant for most of the stations 
in Table II., although St. Helens shows a much larger 
proportion of tarry matter—1.12 tons—than any 
other town. The carbonaceous matter in most of 
the towns accounts for about one-third of the total 
solid deposit and the ash for almost two-thirds. Coat- 
bridge, the Scotch iron smelting centre, is the only 
| town which shows a much larger proportion of ash— 
/namely, 15.64 tons out of a total solid deposit of 
21 tons. The ratio of the carbonaceous matter to 
the ash is rather higher for 1917-18 than for 1914-15 
in most towns. 

Considering now the relative figures for the soluble 
| portion of the collected deposit, as set out in Table IIT., 
|the London (Embankment Gardens) station heads 
the list for carbonaceous matters, sulphates, and 
soluble ash, the two first-named constituents of the 
| deposit being: much higher than in 1914-15. This 
|inerease no doubt is due to the very poor quality 
| of the coal that has been supplied for domestic use 
|in the Metropolis during the latter portion of the 
'war period. The figure for sulphates, in fact, is 

nearly double that for 1914-15, being 11.65 in place 
of 6.42 tons, while the carbonaceous matter is nearly 
three times the total of 1914-15. The rain-water 
| collected in the vicinity of this central London station, 
therefore, is considerably more contaminated with 
| soluble impurities than it was three years ago. 
St. Helens occupies the second place in the table for 
| the same three constituents—namely, carbonaceous 
= sulphates, and soluble ash—and also shows 
the highest figure for chlorides, which‘is not surprising 
| when one considers the character of the chief chemical 
manufacture of the town. The London (Golden-lane) 
| station shows a slightly lower deposit for three con- 
| stituents than 1914-15, the carbonaceous matter 
| and chlorides alone showing some increase. 
The figures of the average deposit for the nine 


TasLe III.—The Chief Constituents of the Soot and Dust Fall in Seven English and Scottish Towns from April isi, 1917, io 
sacl 31st, eae 











Soluble portion of the deposit in tons per square mile per month. 
{ 

Name of town. Carbonaceous Sulphates, Chlorides, Ammonia, Soluble 

and organic. as SO. as Cl. as NHsg. Ash. 

London ne apres oa 10.67 11.65 2.99 .53 23.55 
St. Helens oa 6.73 8.44 3.94 .69 16.76 
Coatbridge 6.68 7.32 1.07 -51 14.15 
Glasgow y al all stations) 5.94 6.88 71 -38 12.46 
London (average all ee 5.78 6.17 1.63 .33 11.49 
London (Golden-lane) . 4.91 4.94 1.97 .69 10.31 
oe 5.76 5.07 1.35 .30 10.26 
Leicester. . . 3.58 5.14 94 36 9.19 
Malvern Wells” 1.61 1.61 - 46 05 3.76 




















annum may be considered the limit of what should be 
permitted under present conditions in a well-managed 
civic area. In time no doubt, when scientific methods 


have been more generally applied to the control of 
the combustion process in the smaller works and 
factories, we may expect this limit to be considerably 
reduced, and a fall of 300 to 400 tons will then be con- 
sidered the allowable limit of air pollution. The 
increased price of coal will no doubt accelerate this 

tendency towards improvement, for smoke emission 


Glasgow and seven London stations lie remarkably 
close together, the chief difference being the much 
higher chlorine content of the London deposits. The 
Malvern Wells figures are exceptionally interesting, 
because they show that in pure uncontaminated 
country air the soluble portion of the atmospheric 
pollution is much the larger in relative amount. The 
total monthly deposit of insoluble matter at this 
station in 1917-18 was only 1.22 tons, as compared 
with 3.76 tons of soluble impurities. The deposits 
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of carbonaceous matter and sulphates are only one- 
seventh those found in the London Embankment 
Gardens gauge, and are only slightly higher than 


three years ago. 


Column 4 in Table IIT. gives the ammonia determi- 
nations in the collected rain-water for the various 
It is noteworthy that St. Helens and London 
(Golden-lane) stations show the highest amount— 
the lowest— 


towns. 


.69 ton—and that Malvern Wells shows 
.05 ton. 
In conclusion, the analysis—given in the report— 


Some Notes on the Vickers Diesel 


Engine. 


Ir is a matter, we suppose, of world-wide know- 
ledge that practically the whole of the British 
submarine fleet is driven by engines made to the 
designs of Vickers, of Barrow-in-Furness. On account 


of the obvious undesirability of disclosing what was 


being done in this direction, we have hitherto had no 


to utilise an existing experimental cruiser design 
originally built for the Trefoil, but subsequently 
diverted to the monitor Marshal Soult, so that, apart 
from the fitting of cast iron columns and some 
simplification of the fuel control, the replaced — 
are repeats of the warship’s engines. 

The eight cylinders of each set—see Fig. 1 oon the 
lower drawing on page 199—which are 17in. diameter 
by 27in. stroke, are based upon the submarine design, 
and are of the simplest possible form, consisting of 
'a plain liner of which the head is held in a cast steel 














FIG. 1—EIGHT-CYLINDER DIESEL ENGINES FOR THE MOTOR SHIP TREFOIL 


showing the average deposit of each constituent for 
each month, is of interest. since it indicates clearly 
the months of highest and lowest deposit for each 
element of pollution—see Table IV. 

Commenting on this analysis, the Committee says : 
—* The above analysis speaks for itself, but it will 
be of interest to compare the group of London with 
the group of Glasgow stations, as representing typical 
English and Scotch cities. In all the elements we 
find the months of maximum and minimum deposits 
are different for the two groups of stations. If we 
look at the deposits of total insoluble and soluble 


opportunity of giving our readers any information 
about this particular Diesel engine, seeing that the 
whole of the Vickers engine output capacity was 
required for Admiralty purposes. Conditions, we 


‘ are glad to say, are now different, and as the demand 
| for naval work has dropped, the firm finds itself in 


the position of being able to devote part of its re- 
sources to the production of Diesel engines for ordi- 
nary commercial marine purposes. The worst part 
of the work—that connected with the internal com- 
bustion—is over, as they have built some 400,000 
brake horse-power, but we have so often urged the 


TaBLE IV.—Months of Highest and Lowest Results for each Constituent of the Rainfall. 


(a) 16 Stations. 





Lowest. 
Highest. 


Aug. 


Rainfall Aug. 


Mar. April 


Total solids -,-May & July 


June 


Sept. July 





Insoluble— 
Tar i 
Carbonaceou ; 
matter 
Ash 
Total insoluble. 
Soluble— 
Loss on ignition .. 


* June Aug. Oct. Jan. 
| Nov. 
Nov. 
Nov. 


Sept. 
Sept. 
Sept. 


Jan. 
¢ June 
, June 

Nov. April | Sept. 


Ash £ Oct. Sept. Mar. 


Oct. 
Feb. 


April 
July 


Total soluble 
Sulphates .. 


Sept. 
Sept. 
Chlorine Oct. Feb. Sept. July 
May & 
Feb. 


Jan. & Mar. 


June 


Ammonia .. Sept. 





matter we find that in the Glasgow group of stations 
insoluble matter shows its maximum deposit during | 
the summer months, whereas the total soluble matter | 
shows its maximum during the winter months. There | 
is no sign of such a seasonal variation in the London 
group. It must, however, be noted that, while all 
the Glasgow gauges are on the ground level, two of 
the three London gauges are on the roofs of houses, 
and thus raised above one of the sources of summer | 
deposit, ¢.e., dusty streets or roads. Sulphates in two 
groups have their maximum deposit in the winter 
months. Ammonia cannot be said to show any 
indication of being either specially a summer or 
winter product.” 


| the 








(6) 3 London stations. 


| required direction. 


(c) § 9 Glasgow stations. 


Second 
highest. 
Second 
highest. 
Lowest. 
Second 
lowest. 


Highest. 


July Feb. April March 


Jan. Sept. Jan. April Sept. 


Dee. Sept. June Aug. April 
Sept. 
July 
April 


f 
3 
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Jan. June 
June 


June 


Mar. 
Jan. 
Jan. 


May 
June 
June 


April 
Sept. 
Sept. 


Aug. Sept. Mar. Nov. July 


Oct. June Feb. Oct. April 


Feb. 


June 


April 
Sept. 


Jan. 
Jan. 


Aug. 


g Sept. 
Oct. 


Sept. & 
Feb. 
Sept. Aug. & 
Sept. 
Mar. 


Dee. June July 


June & Nov. Jan. 


July 


Sept. & 
Mar. 


Sept. 


necessity of builders having ordinary marine sea- 
going experience coupled with the other that we 
welcome the opportunity of saying something about 
the work of this firm, whose experience is all in the 
The installation we propose to 
describe is one in which comparatively high duty is 


| given by the oil engines on a light weight, but the 
| ship gave under practically commercial conditions, 


or worse, useful information for a purely commercial 
design, which is now in course of erection. We have 
courteously been shown this design, and we have 
every confidence that Vickers’ large experience will 
give them success. 

The engines we are about to deal with are those of 
Trefoil, a war-time production, built in the 
greatest hurry to meet urgent national requirements. 
The shortness of time available made it necessary 


entablature, which is common to a pair of cylinders, 
and which forms the upper part of the water jacket. 
The lower part consists of a light galvanised wrought 
iron cylinder held by the entablature and jointed to 
the lower end of the liner by rubber rings. It was 
pointed out to us that, though this is a very light 
form of construction, such a saving in weight is 
unnecessary in commercial work, and, as the jackets 
would be liable to deterioration and need of renewal 
in course of time, it will not be adopted in the purely 
commercial design. The cover is a simple steel 
casting carrying the inlet and exhaust valve and the 
fuel nozzle and relief valve, the cooling water passing 
direct from the cylinder jacket to the interior of the 
cover without the more usual little pipe connections. 
We almost regret that the very nice form of framing 






























































“Tre Enamene” 


FIG. 2--SUBMARINE ENGINE FRAMING 


used in the submarine engines is not also carried into 
the Trefoil design, but we quite appreciate the diffi- 
culties. The submarine engine has a trunk piston, 
whereas the Trefoil’s engines have the ordinary cross- 
head and guide which we have always pleaded for. 
The submarine framing consists simply of a more or 
less A-shaped piece of boiler plate placed athwart- 
ships between the cylinders, something less than an 
inch in thickness, lightened out and with a forged 
steel flange top and bottom riveted on to take the 
cylinder and bedplate bolts, while to act as stiffeners 
and to take the splash plates light angle irons are 
riveted along the sides—all as shown in Fig. 2. 
Increased lateral stiffness is obtained by horizontal 
fore and aft plates between each pair of columns, 
which embrace the bottom of the water jacket. It is 
so very simple and strong and light, besides giving 
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splerdid access to the bottom ends, but if carried to 
the greater height called for by the crosshead arrange- 
ment it would lose in lightness or stiffness, so that in 
the Trefoil’s engine each cylinder has a cast iron box 
column at the back carrying the guide and well 
splayed fore and aft’ at the foot, and there is a turned 
steel column in front at each main bearing, and ordi- 
nary steam engine practice is closely followed. 

The crosshead arrangement allows of a very short 
piston, which is not water-cooled, as a cylinder only 
gives something less than 100 brake horse-power, 
the total power of each set of eight cylinders being 
750 brake horse-power at 150 revolutions per minute, 
though run up to over 900 brake horse-power during 
shop tests. Quite a novelty to us is the form of the 
top end of the connecting-rod, where the whole of 
what is ordinarily the fork is used as a bearing surface 
for the gudgeon pin, as shown in the drawing on 
page 199, though, in view of the expense of manufac- 
ture and the possibility of obtaining surface enough 
in other ways, we doubt if it is necessary, and we 
believe it will not be repeated in the low-duty designs, 
but it is sufficiently ingenious to be recorded. The 
design of the water-cooled exhaust valve and the 
inlet valve are clearly shown in the drawing, and 





cooling effect in the combustion chamber of the 
entrance and expansion of the blast air, are in favour 
of the former. It will be remembered, however, that 
in our description of the Doxford solid injection 
engine little appreciable resulting economy was 
shown under the head of fuel consumption owing to 
the introduction of other factors; but, even if the 
consumption be but little improved, the simplifica- 
tion of the engine will be a point that will appeal 
strongly to the sea-going engineer. It is interesting 
to note that in the Trefoil’s engines the four fuel 
pumps deliver into a common pipe for all the cylinders. 
From that pipe the spray valves are fed, the regula- 
tion of the fuel injected being effected by adjusting 
the duration of opening of the spray valves, the fuel 
pressure, in addition, being reduced at low power 
from the 3750 Ib. or so used at full speed. 

The engines fitted in submarines usually use shale 
oil on service, but we understand that Vickers’ engines 
are occasionally tested on some such oil as Texas, 
and the consumption on the latter appears to be a 
trifle better. We were shown the results of some sub- 
marine engine trials in which it was only 0.38 lb. 
per brake horse-power. Vickers have every con- 





fidence that correspondingly satisfactory results will 
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FIG. 3—ARRANGEMENT 


need no further reference except that attention should 
be drawn to the water cooling of the exhaust valve 
in an engine of such comparatively small size. This 
is simply a continuance of the submarine practice 
of the firm, where special conditions had to be met 
and the spindle clearance reduced to a minimum so 
as to permit of the very least possible amount of 
leakage of gas into the boat when starting up and 
before the spindle has warmed up to its running 
clearance. We should here like to point out in order 
to save criticism, that in the commercial design, 
where head room is of less importance, a division 
plate will be fitted round the piston rod below the 
cylinders so as to prevent the contamination of the 
lubricating oil—or bearing oil, as the builders so well 
term it—in the crank case by burnt oil, &c., from the 
cylinder bore, an advantage of this form of design 
which is becoming very much better recognised. 
Those who have followed the progress of the Diesel 
engine will be anxious to hear something of the solid 
fuel injection of which Vickets are the protagonists. 
We do not know of any published tests that have been 
carried out with two similar engines under exactly 
identical conditions to prove the respective merits 
of the solid and the blast air injection, though the 
increased mechanical efficiency due to the elimination 
of the blast air compressor, and the absence of the 
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OF THE MACHINERY OF THE MOTOR SHIP 


be obtained from the large commercial engines they 
now have in hand. 

The method of reversing is always a subject of 
interest, and in this case there is a special reversing 
shaft above the cam shaft, which latter runs along 
the top of the cylinders and is driven by a vertical 
shaft through bevel gears, which the builders prefer 
to call skew gears. This reversing shaft carries two 
rockers for each valve on excentric fulcra, so dis- 
posed with regard to each other that when on» is 
engaged with its cam the other is clear, the two corre- 
sponding cams on the cam shaft being fixed on that 
shaft for ahead and astern going respectively. Thus 
a half turn of the reversing shaft puts the inlet and 
exhaust valves right for the intended direction of 
rotation, but the fuel cam block with its ahead and 
astern cams has to slide along the shaft by means of 
@ separate manceuvring shaft, and this can be done 
without the necessity of raising the rockers clear of 
the cams by reason of a slope on the side of the nose 
of the cams. Control of the period of fuel injection 
is obtained in a very simple way by the excentric 
mounting of the fulcrum of the fuel valve rocker. 

When the cams are set in the proper position the 
mastcr air valve is opened and air delivered to four 
little cam-operated valves, which deliver the air 
through separate pipes to non-return valves in each 


=. — = 
——— 30 Tons ni 





cylinder head, the valves and cams being on a vertical 
shaft and situated near the starting handles. 

We find that the firm has made a very careful 
study of the question of timing the moment of injec- 
tion of the fuel and also of controlling its duration, 
but this we do not propose to discuss now, but hope 
to be able to give full particulars when dealing with 
the engines of the Narraganset, which are under 
construction and which will embody all the latest 
features. 

The ship herself—shown in the top drawing on 
page 199, while sections showing the arrangement 
of the engines and auxiliaries are given in Fig. 3— 
was built at. Chatham Dockyard and engined at 
Barrow in July, 1917. She is 280ft. long by 39ft. 
beam by 23ft. 6in. deep, and has a cargo capacity of 
2000 tons of oil in bulk, at 11 knots. She was built 
as a fleet auxiliary for supplying fuel to the oil-fired 
ships of the Navy, and was hard at work up to Febru- 
ary, 1919, when she had her first refit, so that the 
engines had a very severe test. The auxiliary 
machinery, of which there is a large amount, is nearly 
all driven by steam from two Yarrow boilers working 
at 210 lb. per square inch. This applies to the various 
pumps, electric light machinery, and steering gear. 
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TREFOIL 


but there are two three-stage compressors for air at 
600 lb. per square inch for starting purposes, which 
are driven by three-cylinder 110 brake horse-power 
Vickers heavy oil engines. , 








British Railway Workshops in 
War Time. 
No. VL® 


THE CREWE SHOPS OF THE LONDON AND NORTH- 
WESTERN RAILWAY. 


Ir goes without saying that the Crewe Works of the 
London and North-Western Railway Company played 
a very prominent and a highly valuable part in the 
assistance rendered to Woolwich, the armament 
manufacturers, and later to the Ministry of Muni- 
tions. The fiercest opponent to railway companies 
must admit that Crewe, along with other railway 
works, has during the last five years justified its 
existence. ; 

In the introduction to the first of this present series 





* No. V. appeared August 22nd. 
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WAR WORK CARRIED OU 





F1G.31-4-TON DROPQ HAMMER 
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THE L. & N. W. RAILWAY 

















FIG. 32—-TACKLE FOR LIFTING ENGINES FOR DISPATCH OVERSEAS 


of articles we referred—page 577 of THE ENGINEER | Ellis, the then Director-General of Ordnance Supply, | Mark II.; 39,278 parts for 540 sets of wagon limbers 


of June 13th—to Mr. Bowen Cooke accompanying 
the late Sir Guy Calthrop to a meeting, on October 
13th, 1914, with Mr. Runciman, the then President 
of the Board of Trade, out of which began the co- 
operation of the railway workshops in order to aug- 
ment the urgently needed output of war material, 
more especially in regard to artillery. This subse- 
quently led to the formation of the War Manufactures 
Sub-committee of the Railway Executive Committee, 
of which Mr. Cooke is a member. He is also the 
secretary of the Locomotive Superintendents’ Sub- 
committee of the Railway Executive, a body that has 
had considerable responsibility in keeping the loco- 
motive power of the country up to the necessary 
strength. 


Reference has already been made in our pages to | 
two of the achievements for which Crewe has been 


responsible. One, which appeared on October 18th 
last, dealt with the interesting development of the 
Crewe tractor, whereby a Ford car was converted 
readily into a self-propelling 60 cm. rail vehicle. 
Of these tractors 138 were converted and supplied 
by Crewe. Our other article was in the issue of 
February 14th last, and related to the two armoured 
trains used for the defence of the East Coast. In the 
latter case the train consisted of an engine—in the 
centre—with an infantry van on either side of the 
engine and a gun-carriage at each end. The engine 
was supplied and armoured by the Great Northern, 
the infantry vans were furnished complete by the 
Great Western—being made of that company’s 
40 tons bogie coal wagons—whilst the Caledonian 
supplied two 30-ton trolley wagons, which were 
armoured and the gun mounted thereon at Crewe. 
At that place, too, the train was put together and 
all the details completed. 

We anticipate that of the many classes of work 
done at Crewe one of those of which Mr. Bowen Cooke 
feels most proud is the drop stamping work. At the 
time—January, 1918—our representative first visited 
Crewe in connection with the present subject there 
was under construction a new 4-ton drop hammer, 
which, in its completed state, is seen in Fig. 31. The 
tup and its guides were cast at Crewe; the former, 
when machined, weighed 3 tons 19 ewt. 1 qr., and the 
latter 3tons 4cwt.each. The base block was supplied 
by the Brett Patent Lifter Company, Coventry. 
With the new hammer it was found possible to pro- 
duce trunnion brackets—Fig. 33—for 6in. 26 ewt. 
howitzers by stamping. This, it will be seen from 
our illustration, was a delicate piece of work, needing 
considerable development and much patient care 
before success was achieved. An effort to fabricate 
them under the only drop hammer then available— 
one of a capacity of 35 cwt.—assisted by a 50 ewt. 
steam hammer, was not so satisfactory, but it was 
sufficient to bring, fifteen months before the new drop 
hammer was ready, a letter of thanks from Sir Charles 


| of which the following is a copy :— 


Ministry off{Munitions of War, 
Whitehall-place, London, 8.W. 
January llth, 1917. 


Dear Bowen Cooke, 


I have to thank you and your staff, on behalf of the 


Ministry of Munitions, for the excellent work you have done in 
producing stampings of trunnion brackets—6in. 26 cwt. 


howitzers. 


| for 18-pounder quick-firing guns, Mark JI.; 848 parts 
| for 23 travelling carriages for 8in. howitzers; 420 
| parts for 70 sets of front and rear connections for 
| travelling gear for 6in. gun-carriages ; 320 parts for 
|eight travelling carriages for 6in. guns. Among 
|smaller stamping work were 35,113 stampings and 
| 148,303 pressings for aeroplane work. 


The part in question has hitherto been considered | Reference was made in former articles to the urgent 


st i si me asa s ing, and the work you | . * 
almost impossible to produce as # stamping, anc you | need in the early days of the war for general service 


have now produced will add materially to the efficiency of this | 


important equipment. : 

I should be glad if this letter could be brought to the notice of 
your subordinate staff who carried out the work.—Yours 
faithfully, pat 

(Signed) CHaries E. Ets, 
Director-General of Ordnance Supply. 
C. J. Bowen Cooke, Esq., 
Chief Mechanical Engineer, 
London and North-Western Railway, Crewe, 


There were 2003 of these trunnion brackets made 


| wagons. The Crewe works assisted in this to the 
| extent of 850 sets of axle ends, 850 sets of bronze 
| pipe bushes, 850 sets of cotter pins, and 850 sets of 
| drag washers. There were also turned 28,000 wheel 
| spokes of Karri wood. 

| The only shells made at Crewe were 6in. high- 
| explosive, of which 80,010 were turned out. To 
| meet the need for proof shot for testing 9.2in., 8in., 
| and Gin. guns many pieces of larger size were re- 

















FIG. 383—TRUNNION BRACKETS FOR 6-INCH* HOWITZER 


| at Crewe, and of other parts of gun equipment there 

| were :—40 axles complete, 40 limber tubes, brackets 

| : . : 

| and eyes for 8in. howitzers ; forging 50 steel squares 

| for cradle bodies, 8?in. by 5ft. 9in. long; 12 pairs 

| howitzer carriage sides, machined ; 3420 parts for 
180 carriage limbers for 18-pounder quick-firing guns, 


| forged and made into smaller proof shot. At Crewe 
some l5in. were made into 3227 9.2in., 174 8in., and 
1351 6in. proof shot. Nearly 700,000 copper bands 
of various sizes were made at Crewe. The procedure 

| adopted will come under review in an appropriate 
| subsequent article, For the present it may be said 
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that at Crewe there were made 104,203 8in., 401,051 
6in., 149,685 4.5in., also 32,849 8in. cast copper 
bands. The renovation of used cartridge cases is 
another subject to which we propose to refer later. 
Of that class of work there were 1,843,798 4. 5in. 
howitzer and 33,246 18-pounder cartridge cases 
renovated at Crewe. Of finer work there may be 
mentioned 99 gauges for fuses, adapters and gaines, 
170 gauges for graze fuse No. 100, and 313,708 graze 
fuses. 

The railway companies, it is known, were very 
much handicapped by being unable to obtain rails 
for renewals and replacement. In this matter also 
the Crewe establishment, and its rail mills in par- 
ticular, justified itself, as it was enabled to relieve 
the situation by supplying 38,843 tons of rails of 
varying sections and lengths—equivalent at 85 Ib. 
per yard to over 580 miles of single rail—and 287 
tons of fish-plates. 

Work of another character that may be mentioned 
includes the provision and dispatch overseas of two 
10-ton electrically operated overhead travelling 
cranes of a span of 40ft., which were supplied with 
remarkable speed ; all the material, except the wire, 
was found in the works. The requisition was received 
on December 7th, 1916, and the material was ordered 
the following day. The works were closed for the 
Christmas holidays, and consequently it was not 
until January 2nd that work could be commenced. 
One crane was, however, completed and tested on the 
24th idem. and the other on the 3lst. 

Since then two other such cranes, but of 45 tons 
capacity and a span of 58ft., have been made and 
dispatched overseas. There was no opportunity 
to photograph the 10-ton cranes, but we are fortunate 
in being able to give a view—Fig. 34, page 208—of 
those of 45 tons capacity, as their reproduction will 
assist in indicating the valuable services such shops 
as those .at Crewe were able to render. A view of 
the gearing of one crane is given in Fig. 35. Two 20- 
ton Goliath cranes were altered, repaired, converted 
from manual to electrical operation, and sent overseas. 
For use in the railway workshops at the Front there 
were made two portable electrically driven valve 
port facing machines and one portable electrically 
driven cylinder boring machine—all with tools, 
spanners, and the necessary accessories. 

Among the interesting work done at the request 
of the War-office, Ministry of Munitions, or other 
department for outside firms was the turning of a 
steel rolling mill shaft, 28ft. 5in. long and 16}in. 
diameter, weighing, when finished. 8 tons 1 ewt. 
Another similar shaft, 26ft. long, 13in. diameter, and 
weighing 5 tons 3 ewt. 3 qr., was also turned.. 

Some small locomotives belonging to the War De- 
partment and used on camp railways were repaired at 
Crewe, as were some for sundry small railway com- 
panies and the Belgian State Railways. Spare parts 
were supplied for the camp railway locomotives. 

The London and North-Western lent 111 mineral 
traffic engines for use overseas. Eighty-five of them 
were of the 0-6-0 type, but provided with tenders 
having a tank capacity of 2500 gallons instead of 
their usual tender, having a tank capacity of 1800 
gallons. The footplate had to be raised to suit 
the larger tender, and an alteration made in 
the draw-bar between the engine and the tender. 
For the smaller tender there were two outside buffers, 
but the larger tender had a central buffer. The other 
26 locomotives were of the 0-8-0 type, and had their 
standard tenders, with a water capacity of 3000 
gallons. All the engines had the steam brake, but 
not the vacuum, and all were non-superheated. The 
first 70 were equipped with White’s water lifter for 
pumping water out of streams, ponds, &e. Had the 
111 engines been put buffer to buffer, they would have 
covered a length of over a mile. Their weight, with 
the tenders, in working order was 7831 tons 16 ewt. 

For readily shipping these engines there was made 
at Crewe the lifting tackle seen in Fig. 32. The frame 
consists of two girders 22ft. 7}in. long, 6ft. 9in. by 
4in. channel. The girders for the middle 5ft. are 
riveted together and splayed out thence to a width 
at the ends of 4ft. 3in. At each of the four ends are 
octagonal plates, to which are connected on the upper 
side chains leading to a ring for the crane and on the 
lower side chains and hooks for lifting the engine by 
the buffers and the footplate. 








TAKING THE SAG OUT OF A BUCKLED SHIP. 


AmonG the results of the great explosion at Halifax 
was the wrecking of the steamer Curaca. She had the 
whole of her superstructures blown away, and when she 
was refloated it was found that she had broken her back 
by settling 7ft. or 8ft. amidships as compared with the 
bow and stern. She was, however, put into such a con- 
dition on the spot that she got to New. York under her 
own steam. Arrived there, a ship repair company under- 
took to put the vessel in working order again, and, accord- 
ing to the Scientific American, the following procedure 
was adopted. 

“Keel blocks were set for a length to 36ft. in 
a graving dock, as it had not been determined exactly 
where the buckle was located. The vessel was warped in, 
placed over the blocks, and plumbed up. Shorings from 
each side of the dock were then put in place against the 
sides of the vessel. Wire hawsers were extended from 
each side of the deck and made fast ashore, so that there 





would be no danger of either the forward or after section’s 
listing if a break should develop at the point of buckling 
before the straightening should be completed. The Michell Journal Bearing. 

‘The dock pumps were then started. As soon as the 
buckled area of the keel touched the blocks the pumps 
were stopped and examination made to ensure that the 
vessel was perfectly upright and over the blocks. At the 


Wuat may be conveniently described as the Michell 
| principle for bearing surfaces has up to the present been 
same time it was possible to locate the buckle with | chiefly of interest to the marine engineer, for it has been 
accuracy. The sides of the ship were then gradually cut | employed mainly for the thrust blocks of marine engines, 
at the buckle on both sides from the deck to the water-line. | no less than 10,000,000 horse-power being transmitted 
Of course at the moment the incision could go no further | through Michell thrusts in the British Navy alone. But 
without flooding the ship. The whole procedure there- | now the principle is being developed for journal bearings, 
fore depended upon the expectation that as the cut pro- | and we are fortunate enough to be able, through the 
gressed and left an ever narrower section of metal to | courtesy of Cammell Laird and Co., to place before our 
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[Weight on one bearing : 17,328 tos 17,328 lbs 
| Projected area of White Metal j-- 985 
| Pressure per square inch (projected arec j 120 th 
| Reus. per minute at full power 1800 18 iz 
| Peripheral speed per xecond 705 feet 705 feet _| ORDINARY BEARING 
“1 «¢ Encineer" Swain Sc 


FIG. 1—THE MICHELL JOURNAL BEARING 


support the overhanging stern and bow, these would | readers some particulars of an experimental bearing fitted 
settle. Plainly, if this expectation were realised the | to the port turbine of H.M. destroyer Mackay, a vessel of 
settling of the ship’s ends would throw her centre upward, | 40,000 total shaft horse-power. : 
and the bottom of the cut would be again above the water-| Needless to say, this application was not made without 
line, so that the operation could be repeated. a great deal of preliminary experiment. Cammell Laird 
“Close observation showed that as the cutting of the | and Co. submitted a 12in. journal bearing to a long series 
plates and the pumping away of the water progressed the | of shop tests up to, and even beyond, a pressure of 1000 Ib. 
ends of the Curaca dropped gradually, being without the | per square inch, with perfectly satisfactory results, full 
support of the blocks. The cutting was continued about | particulars of which were given in a paper read by Mr. J. 
6in. at atime. During the operation frequent inspections | Hamilton Gibson before the Liverpool Engineering Society 
were made to determine that both the forward and the | in April, 1917. These tests showed that the theory postu- 
after sections remained upright, that the hull had not | lated by Mr. Michell in connection with the thrust bearing 
twisted, and that no other unexpected structural changes equally holds good with the journal bearing, and it was the 











FIG. 2—COMPARISON BETWEEN ORDINARY AND MICHELL BEARINGS 


had resulted. No such hitch was encountered, and when , successful result of these tests which induced the Engineer- 
the dock had been pumped entirely dry the whole length | in-Chief of the Admiralty to agree to one set of the turbines 
of the Curaca’s keel rested on the blocks. of the Mackay being fitted with the Michell bearing, so 
“This delicate operation was begun at 7.30 a.m., and | that a direct comparison might be made with the ordinary 
brought to its successful conclusion at 3 p.m. on the same | type of bearing fitted on the starboard engine. — : 
day. The process amounted really to a bisection of the The construction of-the bearing is shown in Fig. 1, 
vessel, since it was found, when the dock was cleared of | where it will be seen that a series of six tipping pads is 
water, that the bottom plating around the buckle had | arranged in a steel shell in the bearing, the pivoting pin 
fractured, due probably to the vessel’s having worked | of the thrust bearing being eliminated and the tilting 
at this point. Her bottom was also damaged to such an | being permitted by the reduced curvature of the back of 
extent by the explosion, aside from the immediate conse- | the pad. The oil enters by the central belt and flows 
quences of the buckling, that 54 of her bottom plates had | out at the side and back into the well at the bottom of 
to be repaired or renewed.” | the bearing. The total projected area of white metal of 
the low-pressure Michell bearing is only 20.649 square 
| inches, as compared with 94.5 square inches of the ordinary 
| type of bearing fitted on the starboard engine for the same 
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THE MICHELL JOURNAL BEARING AND THRUST BLOCK 





Indi. Fe 
ent 7 V+" si 54" 58" — 51" , At leator Boss 43" square 
| 23 ir bbs us 
| . . avert ig screwed 
“feo a ti —_ . nad “ral a. Whit, 
ab) r we Boss for Air Plug 


Astern pistons | 


to be fitted Saiie- 


fc ieee —-——.— rs _, 





(for description see opposite page. ) 






1-24» 1-2" 

















Ise dia, Whit. 


“Masco” packing to be 
e Ltheg. Ordered _ 
£.0.0, requisition. 
Cylinder cover screwed 
~ Sine thread 3% dia 
made oil tight by 
Hydraulic Piston. 







White Metal to be 
washed away from Oat 
1" from leading edge to 
“9 1000" at leading edge, 





























Ly 

































28-1" dia. rivets Chocks 
to be fitted to place by ‘ 
Shipbuilders 





bscene 


















































1 a 
: | 4 i ie on \ 


| ad 


al is eh —" l =.= 


freny’ se Screwed 24dia.12 tnae)| ig Ls 


yo collar 



















I, Dia. Steel Screws 
& Top half tapped 
% dia. for lifting 


N DETAIL OF PLATE 
NOTE: For trial purposes the liner W2ocn a socntt Rine, 
at the after end of the block to be FROM TURNING 
replaced by one '%" thick to provide 
for the increase in oil clearance 
From Ys2" to Ye" required when taking 
thrust readings. 





DETAIL OF' DOWEL PINS 


4, 
THe Enaineer” 


NOTE:+ Dowel pins to be fitted 
in horizontal flanges of thrust 
Sy Olock to Six top & bottom halves 

during boring operations. After 
* machining is completed. Holes in 
top half to be tapped out 
‘St 7h dia, starting screws, Holes in 
bottom half to be plugged un. 

















on —— 124" +t o’'— 084 
a Hees, Sor Dowel Pins 


Starting Screws | 5" ee 






























































‘ a 
t +4 --f- 
- / 0 di 
Ss / 128-1" dia. rivets Chocks 
oi to be fitted to place by 
+r} - shipbuilders 

t 

4 2 -2' dia. bosses Fy 

| tapped { dia. ett fE7- 
bf 14 thds. per inch é peru 
Sor 4” test cock 
& pressure gayye 















































Fitted bolts 5” 10> 
Lois 24 dia.bodies 
++" 7a screwed 2 dia. 


NOTE:- The dia. of the cover bolts has 
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| 
load of 13,328 Ib., while the pressures on the bearings are | 
549 Ib. per square inch and 120 1b. per square inch respec- | 
tively. The comparative sizes of the two types are shown | 
in the reproduction of photographs of the actual bearings | 
in Fig. 2, which shows both the high and low-pressure 
bearings. The shell is of the same length as the brass of the 
ordinary bearing, but the part not occupied by the pads 
is a clearing fit on the shaft, and would, of course, be dis- 
pensed with in an entirely new design. The length of the 
bearing surface is only 3jin., as against 10}in. of the 


as the amount of astern running"is small, it is quite satis- 
factory to arrange the position of the pivoting point for 
maximum efficiency for ahead going and leave the astern 
going to take care of itself. On the trials of the Mackay, 
this combined journal and thrust bearing remained so 
cool that at full power the casing was covered with con- 
densation from the engine-room atmosphere, and the oil 
temperature never rose above 95 deg. 

Yet another point of great interest and value has been 
introduced by Cammell Laird and Co. in the form of a 
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FIG. 3—ARRANGEMENT OF THRUST-INDICATING APPARATUS 


ordinary type, a point which is of the greatest value in | 
large turbines where a certain amount of deflection in 

the turbine shaft has to be provided for, so that the shorter | 
the bearing can be made without any sacrifice in effective- 
ness, the less the likelihood of heating. An indication of 
this fact was given during the two days’ progressive trials 
of the Mackay, for the oilfeame away from the Michell 
bearing some 18 deg. cooler than that from the ordinary 
type. An additional advantage is the shortening of the 
engine which, including the thrust block, it is claimed, 
may amount to as much as 20 per cent.—a feature of 
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Heavy Load 1990 
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| When oil is pumped 
| pressure rises till it is sufficient to force the abutment ring 
| off its metallic seat, and so that it bears the whole of the 


thrust-indicating apparatus, consisting of a series of small 
cylinders, interconnected with each other and spaced 
equally round the thrust casing, carrying rams which pro- 
ject inwards, so as to bear upon the abutment ring which 
carries the thrust tipping pads— as shown at X on page 203. 
by hand into these cylinders the 


propeller thrust. A total fore and aft movement of ?),,in 
is allowed for this purpose. As soon as the thrust is borne 
on the rams, the pressure can, of course, rise no further 


Tons Shewn Thus ——— 
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FIG. 4—CURVES OF THRUST, POWER AND SPEED 


particular value in present-day warships where such huge 
powers have to be crowded in. Another very interesting 
application is the use of the tipping pads to carry the 
weight of the thrust collar and shaft, the outer surface 
of the periphery of the single thrust collar being used as 
a journal—as shown in the upper drawing on page 203. 
There is, of course, a difference between the conditions 
when a pad is used for a journal and when used for thrust, 
as the same pad has to do for both ahead and astern 
running in the former case. It is found, however, that 


and the pumping is stopped. The arrangement of the 
pipes and cylinders is shown diagrammatically in Fig. 3, 
and it will readily be appreciated that the pressure neces- 
sary to support the thrust as shown on the gauge is an 
exact measure of the total thrust when taken with the 
number and area of the rams, and the gauges can, in fact, 
be calibrated to read the load direct. Any slight leakage 
can be made up by a few strokes of the pump, while the 
arrangement of cocks makes it quite easy to take a reading 
for either the ahead or the astern side of the collar. The 


thrust block itself, with the journal, the thrust and journal 
pad pieces and the thrust indicating rams in the cover are 
shown in Fig. 5. 

On the trials of the Mackay the loads registered were 
59 and 56 tons respectively for the port and starboard 
engines, and these loads varied at the end of the mile to 
61 and 47 tons when turning, reverting to the former 
figures when on the straight again. Variations in speed 
were also registered on the gauge, and are reproduced as 
a chart in Fig. 4, and make a perfectly fair curve. This 
method of recording thrusts should be of the utmost 
value in deciding questions of propeller efficiency, &c., 
and the chart clearly shows the commencement of cavita- 
tion where the curve falls away at about 430 revolutions 
per minute. 

We had the opportunity of examining the surfaces of 





FIG. 5—MICHELL JOURNAL AND THRUST BLOCK 
the thrust.and journal pad pieces when the engines were 
stripped after the conclusion of the trials, and were very 
much impressed by the almost entire absence of any sign 
of metallic contact indicated by their condition. 





The Electrical Equipment of the 
U.S.S. New Mexico. 
No. L 


Tue steam turbine is essentially a high constant- 
speed non-reversing prime mover and these features 
are unfavourable to its direct application in all cases 
to ship propulsion. Some form of reduction gear 
between the turbine and propeller is in nearly every 
instance desirable, so that both turbine and propeller 
can be designed for their best inherent speeds and 
so that the power can be obtained for a minimum 
weight and space occupied by the turbine machinery. 
With mechanical reduction gears ahead and astern 
turbines are necessary, and while admitting that 
this arrangement affords a fair solution of the problem 
for those vessels which require to be mainly propelled 
at one particular speed, many engineers contend that 
at least for the propulsion and manceuvring of large 
fast variable-speed ships a more flexible and efficient 
system is desirable, and that it can best be obtained 
by the adoption of electrically propelled machinery. 
These contentions, which are specially applicable 
to naval vessels, do not appear to have gained favour 
with the British Admiralty, but advocates of the 
system in America have succeeded in substantiating 
their claims to the extent that the United States 
Navy now possesses one electrically propelled battle- 
ship, the New Mexico, which is soon to be followed by 
three similarly equipped battleships of the same class, 
the California, the Maryland, and the West Virginia. 
There are also under construction some 35-knot elec- 
trically driven battle-cruisers. 

In the case of a battleship the cruising speed is 
only some 60 per cent. of the maximum speed, but 
the vessel may often be required to travel at an inter- 
mediate speed. In the scheme adopted for the New 
Mexico and her sister battleships two fundamental 
speeds are obtained by two winding arrangements 
of the induction motors driving the propellers, and 
intermediate speeds are obtained by varying the 
speeds of the generating sets. All the induction 
motors are similar, and possess special torque charac- 
teristics owing to the design of the short-circuited 
rotors. The process of manceuvring has largely 
been planned arow d the idea of adapting the motors 
to the different functions which they are to perform 
by the manipulation of the generator field excitation. 
The following somewhat detailed technical descrip- 











tion of the electrical equipment of the New Mexico 





consists of excerpts from a recent series of articles 








_—— oe oa Se a hlUc8lUhD hr eS 


Ava. 29, 1919 


THE ENGINEER 


205 








— 


in the General Electric Review. Those articles, to 
which we are particularly indebted, are written by 


technical engineers of the General Electric Company 


of America, which company has designed and carried 


out the contract for the complete electrical equipment. 
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FIG. 1—EFFICIENCY CURVE OF GENERATOR 


We are also indebted to a paper entitled ‘‘ U.S.S. 
New Mexico: Description and Official Trials,’ by 
Commander 8. M. Robinson, U.S.N., and Mr. H. B. 
Gregory, which appeared recently in the Journal of 
the American Society of Naval Engineers. From it 
we have abstracted that portion which describes the 
operation and official trials of the battleship. 

The U.S.S. New Mexico is equipped with two main 
turbine generator units. Each generator is normally 
rated at 11,500 kilowatts at 78 per cent. power factor 
when running at about 2050 revolutions per minute, 
which correspond to the full speed of the ship. The 
generators can carry a 25 per cent. overload—16,850 
kilovolt-ampéres at 78 per cent. power factor—for 
four hours. The rotors have two poles, so that a 
speed of 2100 revolutions per minute corresponds to a 
frequency of 35 cycles. The stators are wound two- 
phase with leads brought out from the beginnings and 
endings of each phase to an 8-pole, double-throw, 
disconnecting switch placed in the main circuit 
between the generators and the motors. By manipu- 
lating this switch two generator connections—shown 
in the upper diagram of Fig. 1—are available : first, 
diametrical, two-circuit, 3000 volts; and, secondly, 
square, one-circuit, 4240 volts. With a constant 
flux the voltage will vary directly or inversely as the 
¥2 depending on the connection involved. Inter- 
locks which make it impossible to operate the two 
generators in parallel have been installed. 

All speeds of the ship up to 17 knots inclusive are 
obtained by the use of one generator having the low- 
voltage connection, the generator furnishing power 
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10, 15, 19, and 21 knots, is shown in Fig. 1. It is 
based on, actual running conditions, and includes the 
windage loss of the rotor. The main turbine gene- 
rators are used only for propelling the ship, and are 
in no way connected to the lighting or other auxiliary 
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FIG. 2—PROPELLER OHARACTERISTICS 


| power circuits. Therefore it is possible to adjust the 
voltage for various conditions of load. The power 
that can be drawn from a turbine generator of a given 
size is limited by its inherent drop in voltage, and for 
reasons of economy a turbine generator is designed 
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so that it is normally operated at or very close to its 
maximum output. It is therefore not possible even 
momentarily to draw an increased power from a tur- 
bine generator unless the field strength is increased 





simultaneously. The maximum power that may be 
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FIG. 3—DIAGRAM OF .MOTOR WINDING ; 


for driving the four propeller motors. Above 17 
knots two generators having the high-voltage con- 
nection are used, each generator furnishing power 
for driving two motors. The generator efficiency 
curve, taken at loads and speeds corresponding to 


drawn, from such a generator varies substantially as 
the square of the field current. The temperature of 
the hottest part varies also as the square of the field 
current. Therefore heating is indirectly the limita- 
tion of the continuous output of a turbine generator, 











whereas the momentary output can be greatly in- 
creased by a momentary increase of field current. 
When, the motor and the generator are designed so 
that the most advantageous working conditions of 
the motor correspond to the same conditions for the 
generator, the torque that may be developed by the 
motor is limited entirely by the power that the 
generator is able to feed to the motor ; and, inasmuch 
as the power of the generator depends upon its field 
excitation, it may be said that the maximum power 
of the driving motor depends upon the field excitation 
of the generator. 

The requirements that the driving motor must 
fulfil in order to be adapted to the characteristics 
of the propeller during the various manoeuvring 
operations of the ship were determined experimentally 
by the test of the electrically propelled collier Jupiter 
in actual operation, supplemented by tests of models 
of the New Mexico propellers furnished by the Navy 
Department. = 

Fig. 2 shows the propeller characteristic on which 
the design of the New Mexico motors was based. 
This propeller characteristic represents the relation 
between propeller torque and propeller speed when 
the ship is at full speed. The curve is drawn in such 
a@ way that full propeller speed is represented by 100 
per cent. on the X axis and the torque required to 
drive the ship at full speed is represented by 100 per 
cent. on the Y axis. A further examination of the 
curve shows that if no driving power is applied to the 
propeller, it continues to rotate, driven by the water 
at 73 per cent. of full speed. If the speed of the pro- 
peller is further reduced, by applying a braking 
torque the propeller continues to be driven with con- 
siderable power by the water as a turbine, and it 
cannot be stopped unless the braking torque is nearly 
equal to the full-load torque of the motor. This 
maximum torque of the propeller occurs at 35 per 
cent. of full speed. After that point has been passed, 
the propeller can easily be stopped, and can be held 
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FIG. 4—CHARACTERISTIC CURVES AND ARRANGEMENT OF STATOR AND ROTOR SLOTS OF MOTOR 


at standstill by a braking torque of only 40 per cent. 
If a quick stopping of the ship is to be effected, it is 
not only necessary to stop the propeller, but it must 
be revolved in opposite direction. The propeller 
curve shows that full-load motor torque in the reverse 
direction is required to revolve the propeller at 33 per 
cent. speed backwards. 

The motors fitted in the battleship probably differ 
more than any other part of the machinery from ordi- 
nary commercial practice. They are rated at 7250 
horse-power each at 4200 volts and 167 revolutions 
per minute, which corresponds to a speed of 21 knots 
of the ship. In order to design a motor to meet the 
requirements for quick manceuvring and reversal 
of the propellers, it is obviously necessary to have a 
motor which can not only develop a considerable 
driving torque to the propeller when it rotates in the 
reverse direction, but which also has a braking effect 
as high as full-load driving torque in order to stop the 
propeller before it can be reversed. In the New 
Mexico this problem has been solved by the use of 
special stator and rotor windings. The rotor contains 
two squirrel cages, one with a high resistance and one 
with a low resistance, these two squirrel cages being 
inductively related in such a way that the high- 
resistance cage produces a high reversing torque, 
whereas the other cage provides a low-resistance 
path for the current at full speed, thereby ensuring 
high efficiency. The inductive action between these 
two cages is such that when the frequency in the rotor 
is high, as at starting or reversing, the current is 
choked back in the low-resistance winding, thus 
forcing a large percentage of the current through 
the high resistance and producing adequate torque. 
As the motor speeds up, the rotor frequency drops 
off and the inductive effect on the inner winding 
decreases, allowing the current to increase with a 
corresponding decrease in the outer winding until at 
slip frequency practically all of the current passes 
through the low-resistance cage. By this construc- 
tion the torque advantage of a high-resistance rotor 
is obtained with the low slip and high efficiency of 
the low-resistance type of rotor when at full speed. 

Since the motors and generators of the New Mexico 
were to be especially built to operate together, more 
liberty in design was allowed. A new type of winding 
was designed, the coils of which were so grouped that 
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a change in the connection at the motor terminals 
would give a balanced quarter-phase distribution for 
either 24 or 36 poles. This arrangement gives a 
simpler control than if the motor were wound three- 
phase. In addition, since the four motors receive 
power from two generators at full speed, and one 
generator at cruising speed, the best combined opera- 
tion is obtained with a decreased voltage on the 36- 
pole combination. This also works out best for a 
quarter-phase winding ; by connecting the generators 
in square connection for high speed and parallel con- 
nection for low speed the correct ratio of operating 
voltage is obtained. By this scheme of connection 
eight terminals were brought out of the motor, 
though only four-line leads were required. : 

An examination of the diagram, Fig. 3, will show 
that this winding has a distribution of conductors 
which corresponds to a normal quarter-phase winding 
in the 24-pole as well as the 36-pole connection. By 
use of this type of winding the advantege is gained 
that all the conductors in the windings are active 
with the same efficiency as in an ordinary induction 
motor with a one-speed winding. The new type of 
pole-changing winding adapts itself better to quarter- 
phase than to three-phase connections, and this is 
the reason why the whole propulsion equipment is 
designed for quarter-phase generator and motors. 
_ The arrangement of the 24 to 36-pole motor wind- 
ings of the U.S.S. New Mexico is alse adopted on the 
nearly compleied battleships California, Maryland, 
and West Virginia. The diagram shows the principle 
of design, winding connections, and pole-changing 
switch. The arrows in the upper part of the diagram 
represent coils in the winding, the arrow heads 
directed upward indicating current flowing in a clock- 
wise direction and the arrow heads directed down 
indicating current flowing in a counter-clockwise 
direction. 

The upper group of arrows shows the distribution 
of coils and direction of current flowing in the two 
phases of the winding when the motor is in the 24-pole 
connection. The second group of arrows shows the 
corresponding 36-pole arrangement. The third group 
of arrows shows how the coils are permanently 
grouped together in eight winding sections. The 
diagram of end connections below shows how these 
winding sections are combined into a complete motor 
winding. The lower diagram shows how these 
winding sections are arranged with reference to the 
pole-changing switches, the left-hand diagram being 
for 24 poles and the right-hand diagram for 36 poles. 
The diagram covers only one-sixth of the complete 
winding ; in other words, it is a diagram for a com- 
plete group of four to six poles, this winding arrange- 
ment being repeated to make the complete 24 to 36- 
pole motor. 


_ It is to be noted that with the same system of wind- 
ing design it is possible to work out a winding for any 
pole combination that may be desired ; for instance, 
in the process of considerng various propulsion pro- 
blems windings were worked out for motors such as 
22 to 28 poles. 

The arrangement of the stator and rotor slots of 
the motor is shown to the right in Fig. 4. The high- 
resistance rotor bars A are made of German silver 
and the low-resistance bars B of copper. The bars 
are wedged tightly into the slots in both cases without 
insulation. In the case of the high-resistance bars 
the short-circuiting ring is divided into segments 
connected by flexible copper connections to provide 
for expansion. The physical explanation of what 
takes place when the motor stator windings are 
reversed, giving double generator frequency in the 
rotor, is that the flux in the rotor which normally 
encircles both cages is forced acrcss the narrow air 
gap, practically short-circuiting the low-resistance 
bars and leaving them out of action. As the fre- 
quency falls more ef this flux encircles the lower bars, 
until finally practically all of it passes around thea 
lower conductors. No change is, of course, required 
in a short-circuited rotor winding when altering the 
number of poles of the stator winding. The charac- 
teristics of the motor—Fig. 4—have been ca!culated 
for a constant supply voltage of 4200 volts and a 
frequency of 35.5 cycles per second. 








THE first Watt engine was erected at Wheal Busy, near 
Chacewater, and the second at ‘Tingtang Mine, Redruth. 
Watt saw both these built and started. His experiences 
are described by the Western Morning News as not being 
altogether happy. He had to encounter opposition from 
men interested in the older types of engines, and could 
not get on well with the people interested in the mines. 
One set of adventurers—those associated with Wheal 
Virgin—he described in a letter to his partner, Boulton, 
as “a mean, dirty pack, preying upon one another, and 
striving who shall impose most upon the mine,” and on 
another occasion he compared them to their disadvantage 
with the colliers of the Black Country. His biographer 
says, in excuse for his rudeness, that he was peevish and 
irritable, which seems obvious enough. Even great men 
do not always rise superior to the failings of humanity. 
Glimpses of the Cornish mining district at that time show 
& very busy scene, and round Chacewater houses were so 
much in demand that Watt and his wife could not find a 
place to live in. On the other hand, however, Mrs. Watt 
records how on one occasion ‘“‘ we were only charged 
twopence for our dinner ! ” 





Letters to the Editor. 


(We do not hold lves responsible for the opinions of our 
correspondents. ) 





THE METAMORPHOSIS OF THE LOCOMOTIVE. 


Str,—Mr. Brewer’s letters published in your issues for the 
15th and 22nd inst. raise several interesting points to which 
your readers will no doubt expect some reply. In the first place, 
Mr. Brewer’s anxieties as to historical accuracy are such that 
it is evident that he rather misses seeing the point of view from 
which the articles on the above subject were written. Histories 
descriptive of the locomotive giving exact dates at which the 
various developments took place are not uncommon, but 
attempts to explain the why and the wherefore of such changes 
are rarer; hence the series of articles on a subject which is 
always likely to cause a good deal of controversy. 

Perhaps a simile will help to make matters clearer. Engi- 
neers are frequently confronted with the problem of drawing 
the best line through a number of plotted points, as, for example, 
when determining the steam consumption of a locomotive at 
various cut-offs and speeds. The test results give a cluster of 
points, others a little more scattered, and a few points which 
for some special reason or abnormal circumstance are more 
isolated. In drawing the line to represent the general law the 
greatest weight will be given to the large number of points close 
together, and while some consideration should be paid to the 
scattered points before drawing the line, they can be afterwards 
ignored. 

In following the trend of locomotive design from its inception, 
just as in drawing the best line through plotted points, it is 
necessary to identify the various influences at work which deter- 
mine its direction and to leave out of consideration anything 
remote, but which by-its very isolation has an undue prominence. 
Thus Mr. Brewer, in his first letter, carefully points out that a few 
odd engines of the 4-4-0 type, built for special reasons, were 
running on English railways long before 1880; but they cannot 
be said to have had any appreciable influence on locomotive 
design as a whole and they correspond to the isolated points 
and were consequently not mentioned. It was not until such 
railways as the Midland took to building the 4-4-0 type about 
1875 that the 2-4-0 and 2-2-2 class were generally superseded. 

Turning now to Mr. Brewer’s second letter, the fact that the 
few 4-4-0 engines on the North-Eastern with 7ft. Jin. wheels 
appeared shortly after the “ Dunalastair”’ class on the Cale- 
donian were built is immaterial, and these engines were specially 
cited because they showed that there was a tendency to increase 
the size of wheels of coupled engines for obtaining high speed, 
which was eventually counteracted by Mr. McIntosh’s “ big 
boiler ” theory as it gradually gained adherents. 

The origin of the “ Atlantic ’’ raises some debatable points. 
There are at least three possible ways in which it could be 
evolved : (1) by the substitution of a bogie for the leading radial 
truck in the 2-4-2 “Columbia” or “ double-ender ”’ type ; 
(2) by the addition of another pair of driving wheels to the 4-2-2 
single-wheeler ; (3) by the addition of a pair of trailing carrying 
wheels to the 4-4-0 engine. In America the ‘ Columbia ” 
type was evolved as an endeavour to get a longer and deeper 
fire-box than the 4-4-0 engine permitted. It was possibly 
inspired by Mr. Webb’s engines of the “‘ Greater Britain ” class, 
one of which was exhibited at the World’s Fair, Chicago, in 
1893. The type was evidently unsatisfactory in running, and 
in an engine built for the Atlantic Coast Line in 1895 a bogie 
was substituted at the leading end, thus creating a 4-4-2 engine, 
which Mr. Brewer informs us was actually described at the time 
as the “ Atlantic ” type. Beyond the interest that a new type 
creates there is nothing to show that it was regarded as any- 
thing phenomenal in the way of locomotive development, 
since the grate area of the long narrow box was only 26 square 
feet, and it must be looked upon as an immature “ Atlantic.” 
The circumstance that brought about the full development of 
the type was the high speed running on the Atlantic City Rail- 
road between Camden and Atlantic City. The engines employed 
were Vauclain compounds built by Baldwin’s in 1896, and the 
wide fire-boxes had a grate area of no less than 76 square feet 
for burning fine anthracite coal. In 1895 the Vauclain com- 
pound single wheelers on the Philadelphia and Reading Railroad 
made some remarkably fast runs on the line between New York 
and Philadelphia. These engines were identical as far as possible 
both in dimensions and appearance with the “‘ Atlantics ” built 
a year later for the Atlantic City Railroad. 


P. and R. single- 
wheeler, 1895. 1896. 
Vauclain compound Vauclain compound 
l3in. and 22in. x 26in. 13in. and 22in. x 26in. 
84}in. diam. 84}in. diam. 
56in. 58jin. 
1l4in. x 96in. 113}in. x 96in. 
324—1 fin. diam. 278—1 fin. diam. 
200 Ib. per sq. in. 200 Ib. per sq. in. 
Weight on drivers 48,000 lb. 78,600 Ib. 
Total weight 115,000 Ib. 142,900 Ib. 


It was only necessary to lengthen the boiler barrel of the first 
engine, add a pair of coupled wheels behind the bogie, and slightly 
increase the diameter of tubes on account of their greater length, 
in order to obtain the second; this gave some 12 tons more 
adhesive weight. I think it is now clear that the name 
** Atlantic ’’ was given, as Mr. Brewer states, to a 4-4-2 engin 

derived from the “* Coluynbie ” type, but that the fully develope 
and highly successf:.1 4-4-2 engine with wide fire-bos was evolved 
almost simultaneously from the siugle-wheeler, and having 
the same wheel arrangement as the other was also termed an 
* Atlantic.”” On English railways the causes leading to the 
adoption of the 4-4-2 wheel arrangement are rather obscured 
by the fact that the type was already existing in America. 
When the boiler power of the 44-0 engine reached its limit and 
a trailing wheel had to be added to permit of a heavier boiler 
with greater steaming capacity it was only necessary to turn 
to see how the Americans had solved their problem and more or 
less follow their example. H. Howcrort. 

Ashford, Kent, August 25th. 


A.C.R.R. Atlantic, 


System 
Cylinders .. 
Wheels, driving 
Boiler, diameter 
Grate 

Tubes 

Pressure 


Sir,—With reference to my letter dealing with the evolution 
of the “ Atlantic ” type, I find that I was wrong in giving the 
date of Strong’s 4-4-2 locomotive, “A. G. Darwin,” as 1885. 
Since writing you I have come across an engraving which shows 
that the engine was built in 1888 by the Hinkley Locomotive 
Company, of Boston, Mass. 

On the other hand, in your issue of April 30th, 1897, Mr. 





Strong himself refers to No. 1—the number borne by the “ A. G. 
Darwin ”—as having been designed and constructed in 1886 
as a high-pressure non-compound engine with four-coupled 
wheels 5ft. Sin. in diameter—a description which tallies entirely 
with the engine mentioned by me. So that unless there were 
two engines bearing the same number, it is possible that the 
engraver mistook the figure 6 for 8, making the date 1888 instead 
of 1886, 

A characteristic feature of Strong’s locomotives was the substi- 
tution of the usual fire-box by a pair of circular corrugated steel 
flues, arranged side by side and uniting, by means of a junction 
piece, with a common busti hamber extending into the 
boiler barrel. In the case of the “ A, G. Darwin ” each furnace 
or flue was 7ft. long, while the respective lengths of the junction 
piece and combustion chamber were 3ft. and 6ft. Thus the 
distance from the fire-doors to the back tube plate—at the far 
end of the combustion chamber—was I6ft., and as the tubes 
were more than 10ft. long the overall length of the boiler was 
considerable, being practically 33ft., including the smoke-box. 
Consequently the employment of a pair of carrying wheels at 
the rear, in order to support the weight of the twin furnaces, 
was unavoidable. F. W. Brewer, A.I. Loco, E. 

Stevenage, Herts, August 25th. 





COAL AND TIDAL POWER. 


Srr,—Twenty-seven years ago coal was selling in the streets 
of Glasgow at 64d. per hundredweight. To-day it is 2s. 5}d. 
to 2s. 64d., and likely to be dearer as the winter comes on. The 
hardship inflicted on the poor is cruel and will be worse in the 
colder weather, when more coal has to be burned. Many indus- 
tries are being crippled by the dearness of power, and the cost 
price of steel, indispensable for shipbuilding and other important 
industries, has been forced to such heights that already large 
home orders for rails have gone to America. These are but 
samples of the evils arising from the high price of fuel, and if we 
are to maintain our position as a first class Power and great com- 
mercial nation something must be done to meet the situation. 

What is the Government doing ? Sometime ago we heard 
a good deal about a scheme to utilise the waterfalls in Scotland 
for the production of electricity. Is this going on ? 

In a copy of your valued journal, some seven or eight weeks 
ago, I read with much interest an article on a proposal by a 
Glasgow engineer for the utilisation of the tidal waters of two 
or more rivers for this purpose. Millions of horse-power per 
minute, it was said, could be obtained in this way at a cost per 
horse-power of about half of that of the scheme referred to above. 
Is anything being done about it ? As explained in Tae Enat- 
NEER, the scheme seemed quite feasible, and presented no 
i able diffi I recently learned, I think, from an 
item in the Glasgow Evening Times, that a mill at Walton-on-the- 
Naze had been run for upwards of three hundred years by the 
tides. I do not know the principle on which it runs, but what 
ean be done on a small scale can be done on a large one. Here is 
practically illimitable power, which, after the initial outlay, would 
give electric energy at a cost of a fraction of @ penny per unit. 
Used for power, heating and lighting, it would make the country 
practically independent of coal, which should fall in price. The 
fifty millions per annum presently being paid to the coalowners 
as subsidy could be applied to reduce the cost of the tidal installa- 
tion. The railways could be electrified and run at very consider- 
ably reduced cost. The current could be sold at one penny per 
unit and leave an enormous profit which would wipe out the 
total cost in a few years. 

"Why does not the Government get busy and have this scheme 
looked into at once. If thoroughly practicable the blessings 
that would arise from it are almost as illimitable as the electric 
energy to be got from a multiplication of the proposed scheme. 
August 25th. Power User. 


1¢i. 








IS THERE SUFFICIENT WEALTH TO GO AROUND? 


Sir,—If a just and proper division were made of all the wealth 
available, is there sufficient to go around to enable every man, 
woman and child to live in comfort without overwork, up to the 
age of fifty-five, and draw a weekly pension thereafter for life, 
amounting to half the average earnings weekly, during the years 
of production ? 

The writer thinks there is if two conditions are fulfilled. One 
condition is that a sane and efficient use is made of all the means 
provided by Nature for the purpose of human support. The 
other condition is that every participant in the wealth produced 
shall be him or herself a producer. Just as long as we ignore 
either or both of these essential conditions, just as long will 
there be a shortage and just as long will there be strife as to the 
division of the available wealth. 

It is not claimed that the mere production of wealth for wealth’s 
sake should be the end-all and be-all of our endeavours. Our 
aim should be happiness, nothing more, nothing less. In order, 
however, to obtain earthly happi it is y that a certain 
amount of wealth should be produced. The exact amount 
must be determined by the number of humans to share it. The 
question will be asked, What means, if any, have been neglected ? 
The writer answers, the elements. For untold ages we have 
failed, for instance, to turn to our advantage the enormous and 
inexhaustible forces contained in the waters of the earth or in 
the air surrounding it. There has been waste here on an 
unprecedented scale. Where there is waste there is want. 
This old adage has never had 4 truer application than in the use 
civilisation is making of its assets. It will be said that ceaseless 
efforts have been made by inventors and men of science through- 
out the ages to solve the secrets of Nature and turn them to 
man’s advantage. That is true, tragically true; another 
instance but of man’s mental blindness. The efforts of these men 
of science have been wasted by probably 75 per cent. How 
and in what way ? For want of co-direction, co-ordination and 
co-operation. In the early days of the war the writer pleaded 
for a central board of science and invention. After long delay 
we got some kind of department which probably wasted 75 per 
cent. of the ideas submitted to it. Why not a Ministry of 
Science, Research, Inventions and Progress, with sub-depart- 
ments of Health, Housing, Engineering, &c. &c., with the right 
men in control? Is the idea too revolutionary ; or is it just 
possible that we have men big enough to see the possibilities with - 
out another war ? J. H. Fereuson. 


Hull, August 23rd. 











WE regret to have to announce the death, after a couple 
of days’ illness, of Lord Rathmore, the chairman of the 
Dundalk, Newry and Greenore Railway,‘and a director 
of the London and North-Western Railway. 
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Railway Matters. 





FirTEEN passengers were killed and several injured in 
a derailment on Sunday last on the French State Railways 
between Pau and Bordeaux. 


DuRinG the year 1918 there were 1,029,000 men passed 
through the Soldiers’ and Sailors’ Free Buffet provided 
by the London and North-Western Railway Company at 
Euston. 

DvuRING the war, employees at the Neasden works of the 
Metropolitan Railway Company renovated over £3000 
worth of old smoking pipes and sent them to the military 
hospitals. 

From the outbreak of war until the end of June last, 
5895 loaded ambulance trains passed over the Great 
Western Railway, 2989 of which were travelling to stations 
on that company’s system. 

EVENTS are now moving in the newly created Ministry 
of Transport. Sir Eric Geddes has “‘ kissed hands” on 
his appointment as Minister of Transport, and it has been 
officially announced that Mr. H. G. Burgess has been made 
the principal representative of the Ministry in Ireland. 


A QUESTION was recently asked in the House of Commons 
as to whether steps could be taken to prevent the Metro- 
politan District Railway Company carrying cycles until 
the necessary and proper arrangements were provided 
for their conveyance, as great inconvenience was caused 
to passengers by way of soiling of clothing and blocking 
of doors. The Parliamentary Secretary to the Board of 
‘Trade replied that he was making inquiries into the matter. 


THE position of Third Railway Commissioner to the 
Victorian Government has been filled by the promotion 
thereto of Mr. W. M. Shanrion, the chief mechanical 
engineer. In this connection, we regret to say that a 
cable has been received in London announcing the death 
of Mr. E. B. Jones, the Second Commissioner. The latter 
gentleman has been very active in all the matters apper- 
taining to the electrification of the Melbourne Railways, 
on which business he was in this country when war broke 
out, and has since visited England again, also the United 
States. 

ANSWERING @ question as to “ a large number of new 
railway locomotives and new railway box wagons” 
standing in the sidings at Barnbow shell-filling factory 
with no protection trom the weather, Mr. J. F. Hope said 
that that place was now being used for storing surplus 
Government property of various kinds. Railway loco- 
motives and wagons were being stored there pending dis- 
posal, in order to clear the contractors’ works. They were 
at present stored in the open, as covered storage was not 
available, but precautions had been taken to prevent their 
deterioration. 

Tuer Board of Trade, in order to restore coastwise transit 
and thus relieve the railways of traffic that has come to 
them because of lower rail rates, has given instructions 
to the railway companies that no goods which have been 
imported foreign, or which are intended for export foreign, 
are to be carried by rail between points which canbe 
effectively served in whole or part by coastwise carriage. 
The difference between the charges paid for this traffic 
and what would have been paid had the traftic been carried 
by rail will be refunded by the Railway Executive Com- 
mittee or its agent. 

In the August issue of the Great Western Railway 
Magazine is an article by Major R. C. Kirkpatrick, chief 
assistant to that railway company’s divisional engineer 
at Wolverhampton, descriptive of the work done by the 
116th Company R.E.—all Great Western servants—and 
of the 115th Company—all London and North-Western 
men—in building the Sinai Railway. Originally, the line 
was to run from the Suez Canal to Katia, a distance of 
30 miles or so, but eventually it had a length of 600 miles, 
running to Haifa, with branches to Beersheba and Jeru- 
salem, including 748 turnouts and 86 stations. 


In addition to its main entrance, the Midland station in 
Nottingham has a side entrance and booking-office in 
Station-street. The latter has been closed during the war, 
and the company now refuses to re-open it owing to the 
expense incurred. Considerable irritation has been caused 
by this refusal, and an inspecting officer of the Board of 
Trade has been appointed to investigate the matter. From 
a personal inspection we can say that considerable relief 
would be given to passengers leaving the station were 
there an additional exit to that at the main entrance, and 
the journey, on foot, from the Midland to the High Level 
Station of the Great Northern would be reduced by about 
one-half, 

In his speech on the eve of the adjournment of Parlia- 
ment, Mr. Lloyd George thus referred to congestion on the 
railways and docks :—‘‘ One reason is that the railways 
are not in perfect repair and cannot be repaired. Loco- 
motives and wagons have not been kept in repair; cranes 
are out of repair. The nation was too busy to attend to 
them; it was fighting for its life, and they have all 
suffered from neglect. We have not been able to keep up 
the number of wagons ; we ought to increase them. Thou- 
sands, tens of thousands, of wagons and locomotives were 
sent to France. Many of them were destroyed ; many of 
them are still there in the essential work of clearing up 
the country and for the army of occupation. The result 
is the block on the railways and in the docks.” 


THE discussions between the Railway Executive Com- 
mittee, acting for the Government, and the men’s unions 
terminated in an agreement on the 20th inst., by which 
the wages, including war wages, of drivers and motormen 
will be 12s. per day for the first and second years, and rise 
by ls. per day until they receive 15s. per day in their 
eighth year. Firemen will have 9s. 6d. for their first and 
second years, 10s. 6d. for the third and fourth and ils. 
for the fifth and subsequent years. Cleaners, sixteen years 
old and under, will get 4s. per day, 5s. if seventeen years, 
6s. when eighteen or nineteen, and 7s. for twenty years old 
and over. These terms may not be all that the men asked 
and hoped for, but they have the advantage that they are 
an improvement en the advances given in war wages, 
where each men, regardless of age, occupation, respon- 
sibility and residence, was given the same increase. 











Notes and Memoranda. 





WrirInec in the Autocar, Major F. Strickland attracts 
attention to the increase in the weight of modern motor 
cars, and remarks that experience should tend towards 
a reduction rather than an increase in weight. On the 
average, he says, a 15 to 20 horse-power car weighs 
30 cwt., and has a cylinder capacity of 110 ¢.c. per ewt. 
Light cars weigh about 13 ewt. and have cylinders of some 
105 c.c. per ewt. In the case of American cars the engines 
have cylinder capacities of from 140 to 190 c.c. per ewt. 


A NEW method of attaching wire hawsers to the hulls of 
sunken vessels, where a diver cannot pass them under, 
called the limpet system, is described in Marine Engineering 
of Toronto. The limpet is a soft iron body, carrying a 
number of drill taps driven by small motors, the current 
being supplied from the salvage vessel. The limpet is 
lowered until it comes in contact with the hull of the 
vessel, when it is magnetised, causing it to cling to the 
plates. The drills are then started, and after running 
a predetermined length of time the current is switched 
off, the limpet is hauled to the surface, and the drills are 
left tightly fastened in the ship’s hull. The ends of these 
drills are formed into eyes, to which the hawsers can be 
attached. 


Two fatal accidents due to the explosion of so-called 
empty drums which had contained petroleum were reported 
to the Government Inspectors of Explosives during the 
past year. In one case the drum had but recently been 
emptied, but in the other steps had been taken to remove 
all trace of petroleum by thoroughly washing out and 
rinsing the drum. The victim of the explosion, an experi- 
enced chemist, then put a light to the bunghole, either to 
prove that no inflammable vapour remained or to burn 
out the residue, and a violent explosion followed. This 
accident is one more indication of the difficulty of rendering 
safe a vessel which has contained petroleum spirit, owing 
to the density of the vapour, whichis about two and a-half 
times as heavy as air, and to the very small proportion 
of vapour required to make an explosive mixture with air. 


Some large Douglas fir timbers were taken out of a 
building in California thirty-six years after it had been 
built. These timbers were tested in comparison with 
recently felled fir of the same class, and in every case were 
proved to be stronger, except as regards resistance to 
impact tests. The results of these trials, which were 
carried out upon specimens 2in. square, are given in the 
Engineering News Record. In compression parallel with 
the grain the old timber was superior to the extent of 
9 per cent. at the elastic limit and 33 per cent. at the 
crushing load. In longitudinal shear the old material 
withstood a stress 85 per cent. in excess of the new timber 
and for compression perpendicular to the grain the im- 
provement with age was 38 per cent. Under impact test, 
however, the strength of the old wood was only 86 per 
cent. of that of new material. 


In summing up his valedictory address to the South 
African Institution of Engineers, the retiring president, Mr. 
C. D. Leslie, said that, in respect of indirect taxation, gold 
marketing, labour, hours of work, stores, all-round economy 
and efficiency, the low-grade mines could be accorded 
sufficient relief to enable them to continue working until a 
large proportion of their remaining ore is exhausted. In 
recognising, he said, that this is a national question, do 
not be misled by the absurd idea that the Government 
alone can save the situation. My great fear is that those 
concerned will fail to realise the seriousness of the position 
until it is too late, when they would be more than willing 
to accord the full measure of assistance,which they with- 
hold to-day. It is announced that soon a Government 
Commission will inquire into the position of the low-grade 
mines. It will have to be very soon or the examination 
will be a post mortem one. 


AN unusual cause of water waste, described in Canadian 
Engineering, was brought to light some years ago in a 
large office building, where an apparently excessive con- 
sumption caused the water officials to attach a meter to 
the service pipe for the purpose of arriving at a suitable 
charge. It was hardly to be believed, but the registration 
by the meter showed that more water was being consumed 
at night, when the building was empty save for the janitor 
and family, than during the day, with all the offices 
occupied and water being freely used by all. A careful 
investigation was made, and it was found that all the 
toilets were fitted with a very poorly constructed ball 
cock fixture, which became disarranged every night by 
the increased pressure in the mains. This allowed a 
steady flow from the tanks down the waste pipes that 
lasted throughout the entire night all over the building 
until the day usage again reduced the pressure. Naturally, 
the owners of the building had a heavy water bill, but, 
needless to say, the wasteful fixtures were speedily 
replaced by others of a better kind, and this unusual and 
costly source of waste was closed. 


In describing some of the experience gained by the 
Army in handling petrol in France, the Commercial Motor 
gives the following description of how a fire at one of the 
depots was kept in check :—At one petrol refinery a dozen 
or so medium-sized tanks are situated in a large concrete 
water-filled pit, the top of which is level with the surround- 
ing ground. The tanks project from this water and reach 
to just above the ground level, and are separated from 
each other by a space of about 6ft. Within a short distance 
of these tanks is situated a number of horizontal boilers. 
A short time ago one of these boilers exploded. The first 
indication of the explosion was a mushroom of smoke and 
flame which was projected from the tall chimney of the 
refinery ; this was followed by the noise of the boiler 
explosion, and then another explosion, which was un 
doubtedly that of petrol. This second explosion was 
caused by the boiler being shot into the air and descending 
upon one of the petrol tanks, through which it burst, 
setting fire to the contents, which burnt for some ten 
hours. The precaution of having water round the bases 
of the tanks was then shown. to have been a wise one. 
Luckily for the fate of the refinery, the aid of several 
motor fire-engines was obtainable, and they pumped 
powerful jets of water from half-a-dozen hoses on to 
tanks surrounding the burning tank. - 





Miscellanea, 





Tur Electricity Committee at Bolton proposes to 
expend £23,208 on new transformers. 


Tue Corporation of Ayr is seeking powers to borrow 
£20,000 for electricity supply purposes. 

MaJor Astor, in reply to a question, states that brick 
houses cost ls. 1d. per cubic foot, houses erected of con- 
crete 87d. 

Iv has now been definitely decided by the Cunard and 
White Star shipping companies that steamers of the size 
of the Baltic and Adriatic will not again call at Queenstown. 


A CLAMSHELL bucket with a capacity of 30 cubic yards 
has been used in dredging the approaches to a dry dock 
in America. When empty the contrivance is said to 
weigh nearly 20 tons. 


Tue s.s. Brussels, the ship in which Captain Fryatt 
attacked the German submarines, which has just been 
salved in Zeebrugge Harbour, after being submerged 
since October last, is said to be the heaviest wreck ever 
lifted by wires. 

AmoneG the many hospitalities which have been imposed 
upon the Institution of Civil Engineers during the past 
few years is that of finding accommodation for a family 
of fowls. There are three dozen of them living on the 
roof of the building in Great George-street. 


A STANDARD 16 horse-power Sunbeam car has been 
selected by the Automobile Association for the 10,000- 
mile ‘* national ’’ benzole test, which commences to-day. 
During the next fortnight the car will visit the principal 
towns of England, Scotland, and Wales. Captains E. 
Arter and R. H. Montgomery will act as observers. 


Triax borings are being made by the Dublin Corpora 
tion Electricity Department, with the object of deter- 
mining the practicability of making a tunnel under the 
Liffey to carry the electric mains from the south side of 
the river to the North Wail. It is possible that a tunnel 
will be made which will also permit pedestrian traffic. 


A LARGE deposit of coal has been discovered at Sarayes, 
near San Juan, North Argentine. The Northern Argen- 
tine Railway runs through this district, so that the 
question of transport presents no difficulties, and the 
supply from this source, when developed, should have 
the effect of cheapening the price of coal in Argentina, 
which now stands about £5 per ton. At present practic- 
ally the whole of the 8,000,000 tons which the public 
consumes each year is imported. 


WE are informed that his Majesty King Alexander of 
Greece has consented to open the Exhibition of British 
Manufactures organised by the Federation of British 
Industries in Athens. ‘ The exact date that will fit in with 
his Majesty’s engagements is not yet known, but it is 
expected that it will be Sunday, October 19th. This will 
be the public “ gala”’ opening, but the exhibits will be 
arranged and the exhibition open to trade visitors on the 
date already fixed, October 13th—October Ist, O.8. 


EXTENSIVE developments are projected at the lead and 
zinc mines of the Lake Country. The whole of the 
bearing ground in the extension to the old mine at Threl- 
keld of about 97 fathoms has been found to be payable 
ground, and the contents will average about one ton of 
lead to the fathom. At the Brundholme Mine a new 
shaft, which is already down 35 fathoms, is being sunk, 
and is to he carried a further 20 fathoms, when lateral 
development will be undertaken. The Goldscope lodes 
in the Newlands Valley is being opened out, and it is 
anticipated will intersect the copper vein and Sealby’s 
lode. The total length of this adit level is 1800ft. 


Tue new hydro-electric plant installed at the Kaubauk 
Mine, Burma, has at present a capacity of about 500 
horse-power. About three miles to the southward of 
Kaubauk, and at the top of hills 3000ft. high, is a natural 
horseshoe-shaped valley, across the heel of which a dam 
has been built, which impounds a reservoir which stores 
500 million gallons of water. About three miles of pipe 
line convey the water to the power-house, built on the 
edge of the mine at Kaubauk, the last portion of the pipe 
dropping nearly perpendicularly some 1800ft., and the 
head at the power-house is 2094ft. The available energy 
is 1000 brake horse-power, only half of which is being 
utilised by the generator so far installed. 


Ir seems probable, says the Building News, that the 
development of the oilfield in West Norfolk will bring in 
its train a revival of various local industries. The shale 
beds are part of the Kimeridge clay series, and it has 
been extensively used for brickmaking at Fodderstone 
Gap and other brickyards on the fringe of Fenland. Vast 
quantities of clay will doubtless be excavated in obtaining 
the shale, and will probably be utilised.in making bricks 
for the factories and villages which are certain to he 
erected in consequence of the proximity of a supply of 
oil fuel. At the present time some of the sand which 
marks the outcrop of the lower greensand is extensively 
used to provide silica for glass-making, and ail over 
South-West Norfolk and North-West Suffolk there is an 
untapped source of supply, as much of the surface soil 
consists of over 90 per cent. of pure silica, so that glass 
works may be established to utilise the local products. 


It is expected that the Government fuel research station 
at Greenwich will be in a position to commence work in 
September. The buildings are now practically complete 
and a great part of the plant has been erected. The 
original plans were for a brick building carried on piling, 
but owing to the shortage of bricks and stone the Office 
of Works found it necessary to substitute a steel-framed 
structure. Difficulties in connection with the founda- 
tions were found to be more serious than had been antici- 
pated, especially in connection with the central tower, 
which is a particularly heavy structure and was only 
finished in the middle of February last. The offices and 
laboratories have been occupied by a nucleus staff for 
some months. The chief engineer of the station is Engi- 
neer-Commander Shaw, R.N., whose services have been 
lent by the Admiralty for three years. The services of 
Professor Thomas Gray as chief of the laboratory and 
chemical staff have been lent by the Royal Technical 
College, Glasgow. ; 





THE ENGINEER Ava. 29, 1919 


WAR WORK CARRIED OUT IN THE CREWE SHOPS OF THE L. & N. W. RAILWAY 


(For descreption see page 200) 
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James Watt. 


On August 25th, one hundred years ago, James 
Watt died, leaving a name which will live in the annals 
of engineering till engineering is no more. It has 
been said of him by Draper, the Buckle of America, 
that he ‘‘ conferred on his native country more solid 
benefits than all the treaties she ever made or all the 
battles she ever won.” Experience serves but to 
confirm that dictum. The acts of monarchies, 
empires, and republics wane and vanish ; the politics 
belauded to-day are derided to-morrow; statutes 
grow mildewed and forgotten; the most solemn 
treaties are torn up like scraps of paper; but the 
great basis and foundation of the welfare of nations, the 
source of motive power, remains, not unchanged 
indeed, but ever moving forward from good to better. 
The rise and progress of Britain’s industrial greatness 
are founded upon Watt’s engine. From the day 
when the Newcomen model fell into his hands we 
date that wonderful period of prosperity when Great 
Britain was the workshop of the world. Years had 
to pass before the first Watt engine pumped water, 
and more years before the rotatory type opened a new 
era in factories ; but the seed was sown in 1764, when 
the young instrument maker to Glasgow University 
set the Newcomen model to work and began that 
inquiry into its surprising consumption of steam 
which came to fruition suddenly in the year fol- 
lowing with the conception of the separate con- 
denser. They were years of trial and perplexity. 
Watt was a thousand pounds in debt and with 
no assets but his brains, when in 1769, at the 
age of thirty-three, his immortal patent was 
granted. Three years and more passed in which 
the fate of the engine hung in the balance. Watt, 
to support himself and his household; took to civil 
engineering for a livelihood, but at length he found in 
Matthew Boulton, of Birmingham, the coadjutor who 
was needed to crown his efforts. In ’75 he joined 
Boulton at the Soho Works, and in the same year 
secured a long extension of his patent, and in the 
following year the success of the invention was proved 
beyond all question when the first engine built 
to a commercial order, that for John Wilkinson, of 
Broseley, was set to work. 

With the great inventor's work all mechanical 
engineers are familiar, for they see every day expansive 
working, the reciprocating piston, the centrifugal 
governor, the indicator, and the revolution counter. 
Just as Stephenson left a type of locomotive which 
has remained essentially the same for ninety years, so 
James Watt left a fixed engine which time has failed 
to alter in its fundamental characteristics. One may 
+ | suspect that it is so with all great inventions, for they 
are in their essence simple and elemental. They 
suffer changes, but they do not disappear as lesser 
inventions do. The reciprocating engine is challenged 
by the turbine, but it still holds its own and it may be 
doubted if in another hundred years it will not continue 
to develop an apprecible portion of the power the 
world needs. Butit is not of Watt’s works so much as 
of his mentality that we desire to speak to-day. There 
is no man who does not feel that, at this crisis in the 
industrial history of Great Britain, a new Watt is 
needed, and could we but fathom the secret of his 
greatness then might we find another such as he, one 
who by revolutionising his work as he revolutionised 
that of Savery and Newcomen and Smeaton, might 
launch this country on a new wave of manufacturing 
pre-eminence. It has been claimed for Watt that 
he was the first man who attacked the problem of the 





steam engine on scientific principles. His prede- 
cessors, even the greatest of them, Smeaton, were 
content to use what they found to their hand or to 
improve it by empirical methods, the methods of 
step by step mechanical enlargement or amelioration. 
Watt, on the other hand, when he found that the 
Newcomen model was consuming many more 
cylinders-full of steam than were accounted for by 
the number of strokes, was not content to say “1 

must be so, let us make the best of it ;”’ he set him- 
self to inquire why it was. Then, having without 
much difficulty reached an answer, which one imagines 
must have been familiar, in part at least, to all engi- 
neers of the day—in later years he himself said it was 
at once obvious—he began to devise means for 
improving the economy. At this stage we find him 
exercising a talent which stood him in good stead all 
through his life, a talent which he had acquired in 
the years of his delicate youth, the talent for medita- 
tion or reflection. He had the art of putting a problem 
into his mind and of leaving it there to develop. He 
tells us himself that his great idea, the idea of the 
separate condenser, came to him on a Sunday walk 
on the Green at Glasgow. The subject had been on 
his mind for months and came to fruition by sub- 
conscious action. We should like to insist on this 
curious fact. We are all well aware that thoughts 
come to us suddenly, that the solutions of problems 
spring into existence unexpectedly, not when they 
are being most earnestly sought, but when the mind 
is brooding. We can think of no word that expresses 
the condition more nearly than meditation. All 
great thoughts, whether they be inventive or philo- 
sophical, spring, we suggest, from meditation, from 
putting problems into the mind and keeping them 
there. As an art meditation is in bad odour in engi- 
neering circles to-day. It is not encouraged; it 
looks too like idling. The manager expects his 
inventors to sit down before their drawing boards 
and invent with pencil and pantograph, and as a con- 
sequence the bulk of inventions are empirical improve- 
ments on what has preceded—very useful work 
indeed, but never reaching to the height of the great 
fundamental inventions. It would possibly serve 
us well if we engaged professional meditators, men 
who were not expected to produce anything, but 
would saunter about the works or the library or the 
world at large and “ meditate ” on specified problems. 
If once in a generation one such man invented the 
equivalent of the separate condenser the expense of 
maintaining all the others would be repaid a hundred- 
fold. But meditation without preparation is useless. 
The mind must first be saturated with basic prin- 
ciples or the sub-conscious activity has nothing to 
work on. 

And here we come to a very important 
matter. Amongst the means of commemorating 
James Watt which are being advanced by that active 
committee in Birmingham, which has arranged the 
programme for the sixteenth and following days of 
next month, may be found a proposal, fathered, we 
believe, by Professor Burstall, that a James Watt 
Chair of Engineering should be established at Bir- 
mingham University for the promotion of research 
into the fundamental principles underlying the pro- 
duction of power and the study of the conservation 
of the natural sources of energy. We have had the 
advantage of discussing this matter with Professor 
Burstall and of hearing an exposition of his plan at 
a luncheon held in Birmingham on Monday last, the 
centenary of Watt’s death, and we understand that 
he is far less concerned about a college of bricks and 
mortar and laboratories and apparatus than about 
what we may call a college of intellect. Neither does 
he propose that utilitarian objects should inspire 
research, but rather that an inquiry should be made 
into the basic principles of motive power, prin- 
ciples which may or may not, as the gods direct, 
hereafter be turned to useful ends. This is a conception 
of research which has always appealed to philosophic 
minds, but which is incomprehensible to the average 
manufacturer or to the man in the street. We fear 
that it must be said with little or no hesitation that 
the manufacturers of Great Britain—and indeed 
more or less of the whole world—are without imagina- 
tion. But even if the leaders of industry themselves 
could see that a study of basic principles would lead 
in the future as it has led in the past to industrial 
developments, they would have the greatest difficulty 
in inspiring their shareholders with the same senti- 
ments. For this reason it is improbable that enough 
money would be forthcoming from manufacturing 
circles to establish great research laboratories ; but, 
on the other hand, there are, thank Heaven, enough 
engineers in the British Empire—for we hold that this 
is the matter for the Empire and not for the kingdom 


alone—who should be willing to find the moderate 


amount that is needed to found such a Chair as Pro- 
fessor Burstall has in mind, and there is no way in 
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which they can‘ help to commemorate the great man 
on whose work the prosperity of the Empire is founded 
than by subscribing to the expense of the establish- 
ment of a Chair erected for the perpetuation of his 
name and for the continuance of an order of research 
which he began by his investigation into the basic 
principles of the lack of economy of the Newcomen 
engine. Here we should like to give a long quota- 
tion from Tredgold’s introduction to his “Steam 
Engine,” published in 1837, partly because it shows 
that eighty years ago men were thinking about 
research much as they are thinking to-day, and partly 
because it presents the matter with a terseness and 
precision which cannot be exceeded. Tredgold 
wrote :—“It has been too common of late for 
mathematicians to complain o want of patronage, 
and to censure official authorities for not encouraging 
science, forgetting that research will always be esti- 
mated by its intermediate utility; and while they 
continue to confine their attention to abstract know- 
ledge, while they do not devote a greater part of their 
time to its application to the wants and the welfare 
of society, they must be contented with a small share 
of those advantages which result from combining 
with practical skill the power afforded by abstract 
reasoning. They should recollect that Watt could 
have earned no fame, in any age orin any country 
the value of mechanical power was unknown. In 
following the application of science to art I have not, 
however, I hope, been unsuccessful in adding also to 
the stores of pure science; and so far from being 
insensible to the value of abstract research, I wish 
it to be renewed with redoubled vigour by those who 
have spirit to break through the prejudices of existing 
systems, and study from Nature; but it should be 
cultivated with a desire to promote the great end of 
human research, that is, the improvement of the con- 
dition of man; otherwise the fantasies of the Greek 
philosophers might with equal force claim the 
student’s regard. Our imperfection con- 
sists generally in not being able to foresee all the 
circumstances which have an influence on the effects 
of causes ; but in proportion as we proceed in know- 
ledge we also acquire greater powers of perception ; 
that which was at first difficult becomes easy, and the 
mind is often roused by the bright gleam of truth, 
breaking as it were accidentally upon a mass of 
obscure ideas, and rendering the true solution of the 
difficulty at once obvious.” 

It would be no more than tiresome to attempt to 
add anything to this clear exposition of the relation- 
ship between utilitarian and abstract research. 
Tredgold foresaw that abstract research was neces- 
sary, but at the same time he urged that it should be 
made into basic principles which might later be turned 
to the use and service of society. The truth is that 
neither abstract nor utilitarian research is greater or 
less than the other ; both are needed and both should 
be carried forward simultaneously. The latter is 
best carried out under the control of the manu- 
facturers themselves ; the latter lies in the province 
of the universities and schools. 

Before we conclude we ask permission to say a word 
or two about the commemoration which is to take 
place in Birmingham in a fortnight’s time. The 
original programme has been placed before our 
readers and no more need be said about it, but a 
significant addition has since been made. It was felt 
that the workmen of Birmingham should be invited 
to take part in the celebration, and their unions were 
consequently approached. It was, for obvious 
reasons, impossible for the men to be present in large 
numbers on the working days of the week, but they 
have made arrangements to conduct a procession 
through the streets of Birmingham on Saturday and 
to hold meetings on Sunday. At these meetings dis- 
courses on the work of Watt will be delivered. It is 
hoped that many of those who attend for the pro- 
gramme on Tuesday, Wednesday, and Thursday will 
be able to extend their visit and take part in the pro- 
gramme of the working men of Watt’s city. One 
other word. As far as we have been able to learn the 
great engineering societies, and we would mention 
particularly the Institution of Mechanical Engineers, 
have shown an interest in the proceedings which is 
too favourably described as lukewarm. This attitude 
is altogether incomprehensible. We should have 
expected no less than that the movement for cele- 
brating the centenary of James Watt would have 
been initiated and managed by an Institution which 
owes its existence to his work and which had its origin 
in the city he made his home; but, having missed 
that opportunity of doing a clear duty, it surprises 
us that it did not at once take steps to join heartily 
in the organisation which had been set up by a few 
active men—amongst whom Mr. Mills and Mr. 
Askwith Ellis must be particularly mentioned—in 
Birmingham. We suggested some time ago that the 
Institution should organise a James Watt Centenary 





meeting of its members, but no steps towards that 
end were taken. Whilst it is too late now for the 
Institution to do more than be represented—we hope 
officially by its President and some members of 
Council—at the September celebration, we may 
hope at least that it and the other engineering insti- 
tutions of Great Britain, no less than of the Empire, 
will show in due course sympathy in a material form 
with the means proposed for commemorating the 
father of the steam engine. 


The Government’s “Commercial” Aircraft 


Competition. 


“ ALTHOUGH some of the actions and rulings of the 
Air Ministry have been criticised as indicating the 
existence of a certain amount of official half-hearted- 
ness in the matter of civil or commercial aviation, 
opinion seems to be fairly unanimous that the decision 
to institute a “commercial aircraft competition,” 
announced recently in Parliament by Major-General 
Seely, is very distinctly a step in the right direction. 
For ourselves we have preferred, before commending 
or condemning the proposal, to await the publication 
of the precise conditions and rules of the competition. 
Casting our memory back to the Government’s aero- 
plane contest of 1912 and the award, under its rules 
of first prize to a machine—the Cody biplane—which, 
however excellent its performance was at the time, 
could never have been manufactured in quantity, 
we realised that the conditions adopted for the new 
competition might well be such as to defeat the 
assumed aim of the proposal, namely, the encourage- 
ment of civil aviation. The conditions have now 
been published, and having carefully studied them, 
we are of opinion that the competition as at present 
planned will do very little indeed towards assisting 
aviation on to a proper commercial footing. 

It is just possible that the term ‘‘ commercial air- 
craft competition” has been applied to the contest 
in quite an unofficial way, and that it is not, and never 
was, the Government’s intention to restrict it to the 
encouragement of civil aviation. It is true that, 
when asked in Parliament “ whether it was proposed 
to hold a competition for commercial types of air- 
craft,” Major-General Seely replied in the affirmative, 
but beyond the implication here involved there was 
no indication in the Under-Secretary’s subsequent 
remarks, nor is there in the rules of the competition 
as published by the Air Ministry, that the pure, even 
the prime, object of the contest is to assist the develop- 
ment of commercial aircraft and civil aviation. 
Whereas during the war the paramount necessity in 
aircraft design was military efficiency, the first essen- 
tial for the successful development of aviation— 
unqualified—is, according to Major-General Seely, 
increased safety. The competition, he proceeded, 
was intended to bring out types possessing this quality, 
and its results, in addition to being advantageous to 
civil aviation, should be of the greatest value to the 
Royal Air Force. In publishing the terms of the 
competition the Air Ministry describes it as one for 
the encouragement of aviation on the lines of increased 
safety. It will be seen then that, except for Major- 
General Seely’s preliminary affirmative, there is 
nothing in the announcement of the competition 
which could be held to imply that the chief object 
was to assist the development of civil aviation along 
commercial lines. We do not in any way wish to be 
responsible for minimising the necessity for increasing 
the safety of aeronautics, but we do maintain that 
the benefits of increased safety will be felt as much in 
military as in civil aviation. Further, we do not 
admit that absence of safety is the prime reason why 
civil aviation is to-day being retarded in its develop- 
ment. Civil aviation can only be advanced by 
developing it as an economical method of transporting 
passengers and goods. It is hanging fire to-day solely 
because for all except quite a few special purposes 
it is far too costly to be considered commercially. 
Increased safety is certainly desirable, but it is of 
quite secondary importance at present to this question 
of attaining increased economy of transport. Examin- 
ing the rules for the proposed competition in this 
light, we find that they have been drafted without 
reference to the question of economy of transport. 
No marks, for instance, are to be awarded for the 
useful load carried or for the petrol and oil consump- 
tion. Indeed, so far as we can find these quantities 
are not even to be measured. On the other hand, 
marks are to be awarded apparently to machines which 
exceed a specified minimum rate of climb, although 
climbing ability is essentially a military desideratum 
and is not by itself of much importance in a com- 
mercial machine. Great attention is to be paid to 
the qualities of the contesting machines as regards 
their powers of alighting upon and getting off from 
a small area of land and as regards their maximum 





and minimum’speeds, their general trustworthiness 
as revealed during a seven hours’ flight at a speed of 
not less than 75 miles an hour, their inherent stability 
and the ease with which they may be accommodated 
in the open. All these qualities are certainly desir- 
able, but none of them is peculiarly essential in a com- 
mercial machine. 

It is undoubtedly difficult to propose a satisfactory 
measure whereby to arrive at the relative worth of 
two aeroplanes for commercial transport work. Whaet 
is desired is the institution of test conditions which 
will reproduce actual running conditions sufli- 
ciently accurately to enable fair estimates to be made 
from observations over a short period of the efficiencies 
of the machines as commercial transport carriers. 
The marks allotted should be based on a monetary 
scale and should not be mere arbitrary meaningless 
numerals. Under the system of marking adopted 
for the proposed forthcoming competition an aero- 
plane will receive one half mark for each unit 
by which its top speed exceeds 90 miles an 
hour and a whole mark for each unit by which 
its minimum ground level speed falls below 
45 miles an hour. Other marks will be awarded 
to the machine for other features in an even more 
arbitrary and less definite manner. The system is 
illogical and may well result in an extremely unfair 
award. Further it establishes a ratio between the 
worth of different desirable features in a way which 
will probably prove very misleading. It is difficult, 
we must admit, to assign any financial value to 
absence of vibration, accessibility of parts, ease of 
control, comfort of crew and passengers, and so on. 
But as regards speed in flight, useful load, fuel and 
oil consumption, and first cost, a reasonable financial 
scale of marks could readily be evolved, and when 
applied the result would be an indication of some 
nine-tenths of the commercial transport efficiency 
of a machine. It is quite possible that the assumed 
difficulty of devising a just means of comparing the 
commercial worth of two aeroplanes has led the Air 
Ministry, in planning the rules for the forthcoming 
competition, to abandon the attempt and to concen- 
trate attention upon the safety of aviation, an admit- 
tedly important, but still, from the commercial point 
of view a secondary, aspect of aeronautics. On the 
other hand, it is equally possible that from the outset 
the competition was never intended to bring out the 
best type of commercial machine, and that the wide- 
spread belief that such was its aim is based entirely 
on a misunderstanding. One thing is certain: 
to secure first place in the competition as governed 
by the rules laid down a military type of machine 
has quite as good a chance as any other. 








WATER COMMUNICATIONS IN BELGIUM. 


Tue following resolutions were adopted by the Belgian 
Society of Engineers and Manufacturers a few weeks ago :— 
The Society greets with enthusiasm the principle of the 
abandonment of the neutrality of Belgium and emphasises 
the aim of the revision of the 1839 Treaties, namely, 
‘to liberate Belgium from the limitation of sovereignty 
imposed on her by the Treaties of 1839, and to suppress 
as much for her sake.as for that of the general peace the 
risks and inconveniences arising from the said Treaties." 
Demands absolute guarantees in all that concerns the 
military defence of Belgium. And in view of the economic 
interests of the country asks for (1) attributes of sovereignty 
over the whole course’ of the Scheldt between the main 
dykes and over the branches of the Western Scheldt, also 
over the railway and canal from Ghent to Terneuzen and 
the entrance to the Western Scheldt Canal ; (2) the right 
to manage the locks governing the evacuation of the waters 
of Flanders; (3) the amelioration of maritime ccm- 
munications between Brussels and Antwerp and between 
the mouths of the Rhine and the Meuse by the immediate 
creation of a canal from Antwerp to the Moerdijck. This 
canal may be claimed in compensation of the harm done 
to fluvial navigation between Antwerp and the Meuse by 
the Eastern Scheldt Dam and the Sloe Dam ; (4) in order 
to improve fluvial relations between Antwerp and the 
Meuse and to serve the coal beds of the Campine, that the 
influx of water from the Meuse shall be increased; (5) 
the right to cross Dutch territory for the creation of a 
canal between Antwerp and the Rhine. Lastly, in com- 
pensation and in the interest of Holland, that the canalisa- 
tion of the Meuse between Visé and Venloo shall be con- 
sidered according to the conclusions of the official Dutch- 
Belgian Commission and in such a way that all the diffi- 
culties due to the Maestricht enclave shall be abolished. 
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|away by equal distances from their position of 


Aerial Bomb Sights. 


THE development of aerial bomb sighting apparatus | 
during the war followed quite distinct lines in Germany 
and in this country. Our late enemies from the start 
right on to quite a late period favoured optical methods, 


coincidence. The back sight K is marked “‘ down ;”’ 
the other, L, is marked “up.” Fixed to the tube 


|G at right angles to it is a box-like arm M. This box 


contains a left-hand screw of the same pitch as the 
double screw in the tube G. The two screws are con- 
nected together by bevel gearing, so that they may 
rotate together when the hand wheel J is turned. 

















FIG. 1—WIMPERIS LOW 


whereas we, having tried such systems, speedily gave 
them up in preference for purely mechanical devices. 
From the production point of view optical sights 
were found to be expensive and difficult to make, 
while in actual use they were unsatisfactory, especially | 
for night work, on account of the inevitable loss 
suffered by the light passing through them. Towards 
the closing stages of the war Germany, realising 
probably that she had handicapped herself by her 
tenacity to optical methods, began to introduce sights 
of the mechanical type which we had developed. It 
is, however, satisfactory to be able to record that in 
no captured sight were improvements found which 
had not at the date of acquisition long reached the 
production stage in this country. We maintained 
our lead in this respect right up to the end, and in at 
least two very important respects—the stabilising 
of the sighting apparatus and the devising of means 
to permit bomb sights to be employed in attacks 
carried out otherwise than straight up or down wind— 
we introduced ideas and improvements which neither 
Germany nor any other country touched upon. 

It is still thought undesirable to disclose particulars 
of some of the most recent improvements in British 
bomb sights. In what follows, therefore, we confine 
ourselves to a description of certain less novel types 
and a discussion of the theoretical principles under- 
lying their design. 

Two designs of bomb sights constructed in accord- 
ance with the patents of Major H. E. Wimperis, 
R.A.F., are illustrated herewith. Both these types 
have been very extensively employed for land and 
marine bombing, the high-altitude sight being chiefly 
employed for the former and the low-height design 
for the latter purpose. The two designs are based on 
the same general principle, so that for the time being 
the diagrammatic sketch of the low-height sight given 
in Fig. 3 may be taken as representing both. 

The portions of this sight which are fixed relatively 
to each other, and, when once adjusted conveniently 
to the pilot’s eye, relatively to the aeroplane frame- 
work, are the bracket A, the slotted tube B, 
and the pivot pin C. The foresight D can be moved 
vertically in the slotted tube, the motion being con- 
trolled by the bell crank lever E. the handle of which 
works against a scale of heights F forming part of 
the bracket A. A second slotted tube G slides within 
the bracket A at right angles to the tube B. It is 
graduated with a scale of air speeds. the setting mark 
being an arrow H on the fixed bracket. In the 
interior of the tube is a right and left-handed double 


. screw, which can be quickly rotated from the hand 
wheel J. Two back sights K L are carried on nuts | 


HEIGHT BOMB SIGHT 


A nut on the single screw carries a gauge mark, which | 


reads against a scale of wind speed engraved on top 
of the casing M. A rotatable block N attached on 
the underside of the nut is bored a sliding fit for a 
light bar P pivoted at Q to the casing A. Matters 
are arranged in such a way that when the two back 
sights K L are in coincidence the bar P is parallel 
with the tube G and the nut in the box M is at the 
zero of the wind scale. The wind scale runs from 
0 to 30 knots. The air speed scale is also in knots— 


' are simultaneously correctly set for an attack on the 
same target from the same height and at the same 
speed, but carried out up wind. It is to be under- 
stood that the sight is not intended to be used for 
attacks made while flying across the wind A sight 

| for this purpose constitutes, as we have already said, 
a later British improvemnt. 

| The theory underlying the construction of the 
sight is comparatively simple. If we neglect air 
resistance the trajectory of a bomb dropped from an 
aeroplane is a parabola, as seen from the earth. The 
vertical component of the bomb’s velocity under 
the acceleration of gravity increases uniformly, while 
the horizontal component remains constantly equal 
to the horizontal velocity of the aeroplane at the 
moment of the bomb’s release. It is clear, then, as 
indicated in Fig. 4, that if the bomb is released at O 
it will appear to the pilot to fall vertically below his 
machine until it passes out of sight—that is to say, 
if the course of the machine is not altered, the bomb 
will be at a@ when the machine is at A, at 6 when 
the machine is at B, and so on. Thus the bomb will 
strike the target e at the instant when the machine is 
directly over the target. The oorrect point O at 
which to release the bomb is therefore such that the 
time taken for the aeroplane to fly from it to a point E 
directly over the target is equal to the time taken for 
the bomb to reach the ground. 

If H is the height of the machine above the target, 
then the final velocity of the bomb at the instant of 
reaching the ground is given by v? = 2gH. The 
average velocity is therefore }v, or V gH/2. If, 
then, ¢ is the time taken by the bomb to reach the 
ground, the correct sighting angle EOQe may be 
obtained by laying down Ee equal to Vg H/2 x ¢ 
and E O equal to Vt, where V is the velocity of the 
machine relatively to the ground. It is, however, 
unnecessary to introduce the time ¢t; the same angle 
will be obtained by laying down F G proportional to 
the velocity V of the aeroplane and G H proportional 
to the average velocity V g H/2 of the bomb. It is to 
be particularly noticed that the distance F G is to be 
proportional to the ground speed of the aeroplane, 
not to its air speed, the quantity more readily deter- 
mined by the pilot. 

The effect of air resistance on the bomb has now 
to be considered. The magnitude of this effect is 
very much less than we might suppose. It affects 
the sighting angle in two ways—first, by reducing the 
average value of the vertical component of the bomb’s 

| velocity, and, secondly, by making its horizontal 
| component increasingly less than its initial value, 

the speed of the aeroplane. It has been found, as a 

result of experiment, that the difference between 

the actual time taken for a bomb to fall from a height 

H and the time as calculated on the assumption that 

air resistance is absent is proportional to the height H. 

The difference is known as the time lag, and is for 

most designs of bombs given by the equation 

t = H/7000, ¢ being in seconds and H in feet. The 

average vertical velocity of the bomb is correspond- 

ingly diminished. The correction for air resistance 




















FIG. 2—WIMPERIS HIGH 


| 50"to 100, starting with’ 50 atYthe end nearest the 
| hand wheel'J. The height scale starts from the same 


| end, and reads from 200ft. to 2500ft. The wind and | 


| air speed scales are divided uniformly. The height 
| scale, however, is unevenly divided, the graduations 
| being crowded together towards the higher end. 

In use when the instrument is properly set the 


ALTITUDE BOMB SIGHT 


| to be made in the distance GH can clearly be em- 
bodied once and for all in the graduations of the zcale, 
whereby in an actual sight this distance would be laid 
off. 

The effect of the air resistance on the horizontal 
| component of the bomb’s velocity is to decrease its 
| initial value continuously and progressively. As seen 


| 
| 
| 
| 
| 
| 
| 
| 
| 


surrounding the screw, so that by rotating the wheel J | sights K and D and the target should be in line at the | by the pilot the effect is that the bomb, instead of 
m one direction the two sights approach each other, | instant when the bomb is released if the attack is | appearing to fall along a line C c—Fig. 4—moving 
while by rotating it in the other direction they move | being carried out down wind. The sights L and D'! forward vertically with his machine, seems to fall 
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along a straight line C d inclined backwards from the 
vertical at a constant angle. The “trail angle” 
ec Cd is substantially constant for all bombs and at 
all heights. Its magnitude is, however, affected by 
the manner in which the bomb is stowed. A bomb 
stowed horizontally experiences just after release 
much less resistance to its horizontal motion than one 
stowed vertically with its nose end upwards, for the 
latter has to turn right over before reaching its falling 
position. From experiment it has been found on the 
average that the trail angle for a horizontally stowed 
bomb is about 2} deg.. and for one stowed vertically 
about 44 deg. The correction for the trail angle can 
conveniently be made by laying off the average 
vertical velocity of the bomb along a line G J inclined 
to the vertical GH at the angle of the trail. It is 


“The Enaween” 


FIG. 3—ESSENTIAL PARTS 


of interest to note that the time lag mentioned in the 
preceding paragraph is not apparently affected by 
the manner of stowing the bomb. 

We have now to consider the effect of wind on the 
bomb. It might be thought that the construction for 
the sighting angle given in Fig. 4 would only apply 
to bombs dropped in still air, that flying up wind the 
bomb would be deflected to the left of the point e, 
and that flying down wind it would be carried forward 
beyondsthe same point. Such is, however, not the 
case ; the construction is correct both for an attack 
in still air and for one either up or down wind. 

The explanation of this fact can be readily dis- 
cussed by considering the case of a bomb dropped 
from a free balloon. At the instant at which the 
bomb is released the balloon is travelling in the 
direction and at the speed of the wind. Its velocity 
in direction and magnitude is the horizontal com- 
ponent with which the bomb—except as it is affected 


by air resistance—proceeds on its course after release. | 


The wind cannot increase this horizontal velocity, 
for it cannot communicate to a body in the air a 
velocity greater than its own. In the case of an 


aeroplane flying down wind the bomb at the instant | 
of release is travelling horizontally in the same direc- | 
tion as and at a speed greater than the velocity of 


the wind. The wind cannot possibly increase the 


speed of the bomb, and so carry it beyond the point e | 


aimed at. In the case of an aeroplane flying up wind 
this line of argument is inconclusive. A more general 
argument, however, shows that in this case also the 
wind has no “ deflecting ’’ action on the bomb. This 
general argument turns upon the fact that the 
distance F G is made proportional to the ground speed, 
not the air speed. 

Although the wind has thus no “ deflecting ”’ 
action on the bomb after it is released, it is usually 
necessary for the pilot to know its magnitude, the 
reason being that the speed indicator on his machine 
does not give him his ground speed, but his speed 
relatively to the air. To convert this reading into 
ground speed he must add or subtract from it the 
wind speed according as he is flying down wind or 
up wind. 

Strictly speaking, the air speed indicator does not 
give the speed of the machine relatively to the air. 
The reading given is correctly described as the 
“indicated air speed.” The Pitot tube scale of the 
air speed indicator is graduated for a standard 
atmospheric density—the average ground level 
density—and only when the atmosphere has this 
density will the indicator give the true speed of the 
machine relatively to the air. At any other density 
the true air speed is obtained by multiplying the 
indicated speed by the square root of the ratio 
d,/d;, where the numerator is the standard and the 
denominator the prevailing density. The true air 
speed thus becomes increasingly greater than the 
indicated, as the height of flight increases. At 
20,000ft. it may be as much as 37 per cent. greater 
than the indicated speed. At low heights the 
difference is insufficient to take into account when 
setting the sights. At high altitudes the average 


discrepancy can be embodied in the scales on the! 


sight, so that in both cases the pilot may transfer the 


reading of his indicator direct to the sight. 

To set his instrument correctly, therefore, the pilot 
must know the speed of the wind over the region 
where the attack is to be carried out. This speed 
may be determined from meteorological data, from 
timing the bursts of anti-aircraft shells, or otherwise 
from observations made on the ground before the 
flight is begun. Such methods are apt to be uncertain, 
and at best can only be relied upon when the starting 
point ig close to the point to be attacked. It might 
be thought that as we require to know the wind 
velocity only in order that we may be able to convert 
the air speed into ground speed, the simplest plan 
would be to take a direct measurement of the ground 
speed when near the target and so eliminate both the | 





altered in value at L M, the wind speed will be MN, 
and the ground speed will be LN. If the pilot holds 
his machine at 90 deg. to its former course as judged 
by the compass, the axis of the aeroplane will not 
coincide with the course of the flight as projected 
against the ground, but will be inclined, as indicated, 
at a constant angle @ to the line LN. No matter 
in what direction relatively to the wind an aeroplane 
may be flown, the pilot always feels the wind striking 
straight on his face, so that unless he can see the land 
below him he will, while moving along L N, be entirely 
unconscious that the axis of his machine is not 
coincident with the ground plan of his course—that 
is to say, that he is drifting in the direction M N.* 
If, however, he can see the land, he will observe it 
slipping to the rear in a diagonal direction along N L. 


| With a suitable protractor he can measure the angle 


between the axis of his machine and the direction in 


| which the land is drifting. Knowing this angle 0 


and his air speed, he can find the wind speed, for the 
latter is simply, air speed X tan 0. 

In the actual sight shown in Fig. 3 this calculation 
is automatically performed. Thus, having set the 


| foresight D to correspond with the height at which he 


| 














| is flying, and having moved the tube G longitudinally 
| so as to set it for the air speed as read from the indi- 
| cator, the pilot makes a right-angled turn from the 


direction of the wind as judged by compass and 


| rotates the hand wheel J until the bar P is seen to be 


coincident with the apparent drift of the land. If it 


_were possible to set the air speed scale to zero—the 
| construction of the instrument prohibits it—it would 
| be found that the zero on the wind speed scale on the 


box M would be directly over the centre of the pin Q. 


It would also be found that the two back sights K L, 
| when made to coincide, would be directly over the 
centre of the tube B. Thus, by setting the tube G to 


the reading of the speed indicator, the horizontal 


| distance between the zero on the box M and the pivot 
| Q and the horizontal distance between the centre of 
| the tube B and the mean line between the two back 
| sights K L are both made proportional to the air 


| speed. If, then, the bar P is set parallel, as explained 
| above, with the drift of the land, the distance indi- 


OF LOW HEIGHT SIGHT 


wind and the air speed from consideration. The | 
objections to this method of working are that readings | 
dependent upon the use of a stop watch when the | 
observer is being harassed by hostile scouts and anti- | 
aircraft gun-fire are found to be untrustworthy, | 
and that a measurement of the ground speed while | 
flying up wind would not serve, without a knowledge | 
of the wind speed, to set the sight for an attack down | 
wind, such as is frequently combined with the other 
form of attack. 

The practice favoured, therefore, is to rely on the | 
air speed, to measure the wind in the region of the 
attack, and to provide means, comprising two inter- 
connected back sights, which will enable the pilot | 
simultaneously to add and subtract the wind speed 
to and from the air speed. In this way with one 




















“ 
Tre Encinece” 


| cated on the box M will be air speed x tan 9, or, 


in other words, the value of the wind velocity. The 
single screw in the box M and the double screw in the 
tube G are, however, connected by bevel wheels, and 
are of equal pitch. Thus in turning the hand wheel J 
so as to set the bar P parallel with the drift of the land, 
the pilot simultaneously moves the back sights K and 
L, the first towards him, the second away from him, 
the movement of each as measured from the mean 
coincident position being equal to the movement of 
the nut in the box M—that is to say, equal to the 
wind speed. Thus, in setting the bar P parallel with 
the drift of the land he automatically makes the 


| horizontal distance from the centre line of the tube B 


to the back sights K L equal in the one case to the air 
speed plus the wind speed, and in the other to the air 


| speed minus the wind speed. The sight is thus set 
| simultaneously for attack down wind and up wind. 
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FIGS. 4, 5, AND 6—DIAGRAMS SHOWING PRINCIPLES OF SIGHIS 


reading of the air speed and one determination of the 
wind the sight can be set for attack both up and down 
wind. 

The method of determining the wind speed em- 
ployed in the sights illustrated herewith is based on 
the observation of the relative drift of the ground when 
the machine is flying at or about 90 deg. to the direc- 
tion of the wind. If a machine flown up wind has 
an air speed represented by A B—Fig. 5—and if the 
wind is CD, then the ground speed of the machine 
will be the difference, namely, FE. If without 
altering the setting of the machine or engine the 
aeroplane is flown down wind, the air speed G H will 
remain unaltered, but the ground speed will now be 
J K the sum of the air and wind speeds. From flying 
parallel with the wind—up?or down—let the pilot 
turn'the’machine through a right angle“as judged by 
his compass. Then the air speed will remain un- 





Obviously as thus used there is no necessity for the 
pilot to read the value of the wind. The scale on 
the box M is provided in order that the instrument 
may be used when the value of the wind is known 
beforehand, as, for example, from ground observa- 
tions, or to permit the instrument to be used to 
measure the value of the wind and ground speeds, 
apart from its use as a bomb sight. 

The high-altitude sight works on precisely the same 
principle as the low-height sight, although con- 
structionally it has several modifications and addi- 
tions. Among the modifications we may notice the 





* “July 2nd, 7 a.m.—Nothing but dense fog. This was 
estimated by Captain Harris to go down to within 50ft. of the 
water and up to a height of about 5000ft. Suddenly we catch 
a glimpse of the sea through a hole in the clouds, and it is now 
easy to see that we have a slight drift to the south.” —Log of 
the outward flight of airship R 34 to America, 
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| si from 20 to 30 per cent. faster than direct current. 


PESAEA Il 


er 
ne 


in 


replacement, for the sake of manufacturing simplicity, | 





of the double-threaded screw operating the back| The A,C, System of Arc Welding. 


sights by a system of links. In the diagrammatic 
sketch’given in Fig. 6, R is the sliding tube correspond- 


ing to the tube G in Fig. 3. The two back sights | operation the arc welding machine of the A.C. Cutting 


|and Welding Company, Limited, of 25/27, Theobald’s- 


slide over its surface, and at the pilot’s end it carries 

a bracket supporting a hand wheel and a short 

projecting rod T. A small cylindrical block slides | 
on the rod T, this block, like the nut inthe box M— 

Fig. 3—being provided below with a rotatable end, | 
which is bored a sliding fit for the drift bar. Fixed | 
to the spindle of the hand wheel is a triangular | 
wrist plate, the corners of which are connected by 

links to the cylindrical block and each of the back | 
sights. The wheel is graduated to read the wind 

in miles per hour from zero to 50. It will be seen 

that it takes the place of the hand wheel J—Fig. 3— 

and that the three links and the wrist plate replace 

the two screws and bevel wheels. 

An addition of importance is the provision of 
means for getting a good “‘ run up ”’ on to the target. 
Let us suppose that the sight has been correctly set 
and that the target is due east of the machine. The 
pilot has to steer a straight level course towards it. 
With his attention fastened on the sight he may 
readily believe he is steering straight for the target, 
whereas in reality he may be travelling a little to the 
south or north of east with his machine slightly 
canted over to one side or the other. Whatever cant 
the machine may have the bomb on release will fall 
in a vertical plane, so that even with the sight 
correctly set and the bomb dropped at the apparently 
correct moment, the hit will be made, under the con- 
ditions supposed, a little to the south or north of the 
target. In the high-altitude sight a wire U fixed in 
the fore and aft direction and a spirit level V fixed 
in the transverse direction are provided to eliminate 
this cause of inaccurate “shooting.” During the 
run up the pilot keeps the target, the wire, and the 
bubble of the level constantly in line until the instant 
when he releases the bomb. 

At low altitudes the difference in the trail angle for 
a horizontally and a vertically stowed bomb is not 
great enough to affect the aim to any extent worth 
considering. At high altitudes, however, the differ- 
ence has to be taken into account. Accordingly, we 
find that the bar W on which the foresight slides is 
hinged at its upper end, and at the lower is provided 
with a spring handle, which can be engaged with either 
of two grooves marked ““H” and “V.” In the 
former the bar W is at 24 deg. behind the normal to 
the air speed tube, and in the latter at 44 deg., as is 
required for horizontally and vertically stowed 
bombs. 

Both the low-level and the high-altitude sights are 
mounted on a framework which is capable of being 
adjusted for longitudinal level, and whereon the sight 
as a whole may be slid backwards or forwards to 
suit the position of the pilot’s eye. The low-height 
sight is shown without the framework and the high- 
altitude sight with one form which has been found 
very serviceable. The high-altitude sight is scaled 
for height from one thousand to eighteen thousand 
feet and for indicated air speed from 60 to 130 miles 
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FIG. 2—METHODS OF 
per hour. In our illustration of it the two back sights, 


it will be understood, are shown in their position of 
coincidence. 








Wzat is said to be the earliest pumping engine made for 


sale by James Watt will be under steam again on the 17th | 


and 18th September. Watt went into partnership with 
Matthew Boulton at Birmingham in 1775, and the Birming- 
ham Canal Company bought the engine in 1776: it was 
working regularly from that date until 1892—112 years 
of active life. The engine was re-erected at Ocker Hill, 


near: Wednesbury, in 1898, and will be visited next month | 


by the engineers who will be attending the Watt Centenary 
Commemoration, 





Two machines on 2 phase 





Three machines on 3 phase de/ta 


One machine connected to neutral 
of 3 phase star; a -577of Line 


WE have recently had an opportunity of witnessing in 


road, Holborn, London, W.C.1. The machine, as the 
name of the company suggests, works with alternating 
current, and for alternating current, at any rate if used 
with its machine, the company claims numerous advan- 
tages. We may perhaps enumerate these claims before 
going on to describe the machine itself. First, there are 
low cost of operation and no maintenance charges. In this 


Thus at 150 ampéres and 25 volts 41b. per hour of metal 
| were*deposited with alternating, as against 3 lb. per hour 
| with*direct current. At 175 ampéres and 25 volts 5 lb. 
| per hour were deposited with alternating current and 4 Ib. 
| per hour with direct current. As regards the contention that 
| no chipping or brushing is necessary, it is certainly true that 
| with the A.C. machine an are can be struck from a rusty 
| surface; but we may say that the same thing can be 
| done with direct current. 
| A fourth claim for the A.C. system embodies “ pene- 
| tration, smoothness and absence of electrolytic corrosion.” 
| It is asserted that an alternating-current arc has a pene- 
trating power superior to that possessed by a direct-current 

















FIG. 1—THE A.C. ELECTRIC WELDING AND CUTTING MACHINE 


connection it is pointed out that the A.C. apparatus has 
no constantly moving parts, and that there is nothing, 
except accidental mechanical injury or abuse, to prevent 
its lasting indefinitely. The apparatus, it is stated, 
consumes approximately 0.15 kilowatt at a power factor 
of 65 per cent. when not in actual operation, and when 
working will deposit a pound of metal for from | to 2 kilo- 
watt-hours of energy. Then there is low cost of machine 
and wiring. On the first portion of this claim we make no 
comment, but as concerns the second portion it may be 
said that the distribution wiring is on the high-voltag- 
side and that only small-sized wires are required as com- 
pared, say, with a direct-current system using a motor 
generator in which the distribution cables to the are 
welders are necessarily of large cross section. The A.C. 
machine can be taken right up to the work, so that only 
quite short welding-circuit cables are required. 

A third claim made for the A.C. machine is that with it 
there is greater speed of deposition of the electrode metal 
than with other systems, and that no chipping or brushing 
of the work are necessary. The company maintains that 





alternating current provides a faster speed{of welding 





Three phase star- 2 machines toneutral 
-Zacross regular power phases 


arc, and that on that account there is set up a molecular 
diffusion extending from }in. to jin. below the surface of 
the work, so that its use is specially applicable to cast iron 
welding. Again, the surface of the metal deposited by 
the A.C. are is said to be smoother than that of metal 
deposited by direct-current arcs. Then with regard to 
electrolytic corrosion, it is pointed out that whereas with 
direct-current welding there is the choice of making the 
electrode either positive or negative, so that in either case 
there is a liability of the formation of a voltage couple with 
consequent electrolytic corrosion, especially in damp 
places, with alternating-current welding that liability is 
eliminated, as is also the chance of the deposition of dross 
in the weld, as may happen when the electrode is nega- 
tive. 

Finally, the claim is made that the A.C. machine is 
more portable than any other and that the system is very 
flexible. - It is pointed out that (a) the apparatus can be 
taken by two men exactly where it is required; (6) the 
system is not tied down to a certain number of machines 
or certain positions ; (c) the system operates as efficiently 
with one machine running as with a few or a great many ; 
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CONNECTING UP THE A.C. MACHINES WITH DIFFERENT 


than direct current when the electrode in the latter case 
is negative, because with the electrode negative approxi- 
mately 60 per cent. of the heat is in the work, whereas 
with alternating current the heat is naturally divided 
| equally between the work and the electrode. It is 
| admitted that direct current with the electrode positive 
will provide a faster speed of welding, but it is urged that 
generally it is ‘“‘ too fast to be of any use . . . unless 
' the arc is closed in by very heavy coating, so that the 
metal is enclosed in a viscous sleeve, or where the work is 
very rough, such as filling in with a large electrode on a 
casting where strength is not required.” The following 
| figures have been supplied to us of a test recently made 
with direct-current and alternating-current machines. In 
each case in which conditions of currents and voltage were 
strictly comparable it was found that alternating current 
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TYPES OF CIRCUITS 


| and (d) the machine, having no continually moving parts, 
| will work in any position. 

Having set out the claims made for the system and 
| apparatus, let us now consider the apparatus itself. Its 
| outward appearance is shown in the accompanying engrav- 
|ing, Fig. 1. It consists of an oak box with louvred ends 

for ventilation, and with four arms like those of old- 
| fashioned Sedan chairs for carrying purposes. As to the 
| internal arrangements of the box, beyond the statement 
| that they consist principally of a specially wound trans- 
| former the company prefers at the moment to give no 
| definite particulars. All that we know for certain there- 
| fore is that the transformer has certain tappings, which 
| will be again referred to later ; that there is a flux diverter, 
| by means of which fine adjustments in the welding circuit 
| are obtained ; and that the box also contains an electric- 





214 


THE ENGINEER 


Ava. 29, 1019 








— 


ally driven blower, the purpose of which is, by circulating 
@ current of air through them, to keep the windings cool, 
and which absorbs some 60 watts. The complete apparatus 
is said to be weather-proof, so that it can be used out of 
doors as well as under cover, and skids are provided to 
facilitate movement of the box. The louvred openings 
are provided with fine-mesh screens. 

The pri leads are led out from the side of the box 
through insulated bushes. There are in all eight secondary 
plugs. They are arranged at one end of the box, and are 
mounted on a slate bed protected by an oak fronting. The 
plugs are split so as to make firm contact with the sockets 
at the ends of the welding leads. The eight welding tap 
plugs provide adjustment for various types of welding 
or for different sizes of electrode, any required adjustment 
within the limits of the machine being made by taking a 
socket off one plug and putting it on another, no other 
means of switching being necessary. The plugs may, in 
fact, be considered as being the means of bringing about 
what may be called the coarse adjustment of the welding 
circuit. The flux diverter, which is manipulated by the 
small hand wheel seen at the top of the box, and the move- 
ment of which can be observed through a circular glass 
window, is for fine adjustment after correct conditions have 
been roughly obtained by means of the plugs. It is 
explained, too, that the flux diverter also determines the 
depth of the penetrative effect of the arc—that is to say, 
whether the metal will be sunk in as in sealing or added on 
as in padding. The flux diverter handle is provided with 
an indicator dial to facilitate resetting when repetition 
work is being carried out. 

It will be observed that there are six primary leads. 
Only two are actually employed when the machines are 
at work, the others being carefully insulated, but the three 
sets are provided so as to enable the apparatus to be used 
on circuits the voltage of which is below the standard volt- 
age for which the machine is intended. Moreover, should 
the supply voltage be higher than the voltage for the 
highest set of tappings on the primary, proper regulation 
can still be obtained by variation of the secondary plugs. 
The range of primary voltage with which any one apparatus 
can be successfully operated is therefore fairly wide. We 
return to this question later. Shifting the secondary 
leads on to plugs from left to right on either side of the 
lamp in the centre gives more heat in the weld. The 
function of the lamp, it may be explained, is to take up 
the kick of the arc when the circuit is opened, and any 
110-volt lamp is; suitable for the purpose. The lamp also 


FIG. 3—THE A.C. ELECTRODE HOLDER 


gives indication when the machine is ready for work. 
The A.C. machines are made in five sizes as follows :— 


Efficiency. 


Range in welding. 
Per cent. 


péres. 
40to 110 
75to 175 
100to 350 
300 to 650 
500 to 1200 


Type. 
RW... 
Ww 


Weight. 
Lb 


250-300 
300-350 
350-400 
400-500 
600-800 


C.W. .. 
H.C.G. 
E.C.G. 


The weights vary according to the periodicities for which 
the transformers are wound. The machine can be wound 
for any voltage, but it is not considered good practice to 
have a primary voltage in excess of 650. The machines 
are made as ordinarily wound for single phase for any 
voltage or frequency, but if occasion requires it they can 
be made for two or three-phase current, the power being 
taken from a two or three-phase circuit balanced on each 
phase, the welding circuit, of course, consisting of only two 
wires. The company informs us, however, that experience 
has taught it not to recommend these polyphase machines, 
as they cost much more and weigh much more, so that 


portability is lost with no attendant advantage of any | 


kind. The diagram, Fig. 2, is interesting, as showing the 
methods of connecting the machine to various types of 
circuit. 

The standard machines are wound for one voltage only, 
such as 110, 220, 440, &c.; but by reason of the means for 
connecting up the primary which are provided, and to 
which we have already referred, the 110-volt primary 
circuit can be 100, 105, or 110; the 220-volt primary 


circuit can be 200, 210, or 220; and the 440-volt primary | 


circuit can be 400, 420, or 440. These figures correspond 
to 5 and 10 per cent. low to the nominated voltage. The 
secondary plugs provide a further range of 5 and 10 per 
cent. high. 

The power factor of the machine in welding is given as 


varying from 45 to 65 per cent., a fair average being 55 per | 


cent., which means that the kilovolt-ampérage required 
is approximately twice the kilowatts paid for. It is claimed 
that the load factor with the machine may be as high as 
75 per cent. on the average, since there is no necessity to 


chip slag. Taking a power factor of 50 per cent. and a load | 


factor of 75 per cent., the cost of one machine per hour 
with energy at 14d. per kilowatt-hour is said to work out 
at less than 4d. In cutting, the power factor is so much 
higher and the load factor so much lower that the average 
demand in a@ given time is the same as when welding. 
The demand of the machine for the heaviest type of weld- 
ing is said to be 5 kilowatts, and for cutting 10 kilowatts. 

In discussing the machine with the company’s repre- 
sentatives emphasis was laid on the following points :— 
** A fundamental feature in all arc welding machines should 
be that a constant rate of heat_should be automatically 


given out at the terminals. Constant rate of heat means 
constant energy, or, in other words, constant watts. This 
condition is brought about in our special transformer by 
a careful balance of the secondary and primary windings, 
so that as the voltage tends to increase, owing, say, to the 
are lengthening or because of oil slag being in the path of 
the arc, the current tends to diminish and vice versa, so 
that energy is delivered at an approximately constant rate. 

‘* A fundamental essential for good welding is that a 
short are be held. This condition is obtained in our 
machine by the swinging in and out of the voltage phase 
relations of three voltages in series in the secondary 
winding of the transformer. Such adjustment can be 
made that any short length arc can be held, and, when 
once set, the adjustment can be locked so that it is impos- 
sible for a longer arc to be drawn than the fixed maximum. 
This company considers it as beyond argument that a short 
are is desirable in every case, for there is then less oxida- 
tion and nitrogenisation in the crater and less radiation 
than with a long are, while there is more certainty of the 
electrode metal being deposited into the crater. 

“We are able to hold an A.C. are with 31 volts open 
circuit, although in practice, because of line drop, poor 
contact, and various other reasons, we actually give more 
than that, taps on the machine providing different volt- 
ages, both essential—for keeping the arc going—and 
‘kick ’ voltages for different types of electrode and arc. 

“In addition to the transformer supplying all these 
requirements automatically without continually moving 
parts, it further renders itself harm-proof when the second- 
ary terminals are short-circuited, in that the voltage drops 
to zero with a current which can be adjusted to be less or 
greater than normal full-load current. As a matter of 
fact, we adjust it for slightly in excess of that current so 
that slightly greater heat is allowed for getting started. 

“The one characteristic of our machine which is not 
shared by self-regulating direct-current sets, which 
embody much the same characteristics of constant rate 
.of energy in the welding circuit, is that each voltage can be 
changed—both ‘ essential ’ and ‘ kick ’—without changing 
the current, whereas with direct-current sets change in 
the voltage causes a corresponding change in the current ”” 

We have not, ourselves, seen any tests carried out on 
welds made by this apparatus, but we are informed that 
it will weld pieces which will bend flat on themselves— 
the bend being in the weld—and which in a twisting test 
may be twisted through two complete revolutions before 


tearing. 





The A.C. machine can be used with any type of elec- 
trode —bare wire, flux-coated, gaseous flux-coated, slag 
covered carbon, or graphite. The particular form of 
electrode holder, or welding handle, as the company prefers 
to call it, is illustrated in Figs. 3 and 4. It consists of a 
spring grip insulated holder, the metal portion of which is 
composed of a metal which is not affected by the heat of 
the are. It enables all types of electrodes to be gripped 
at any desired angle without the necessity of keeping 
pressure on either handle. On a slight squeeze being 
given to the holder, as seen in Fig. 4, the stub end of a 
used electrode may be got rid of and a fresh electrode 
inserted. The current is led to the electrode through both 
halves of the handle equally. The flexible leads are 
brazed into the handle so that they become part and parcel 
of it. 








TEMPERATURES IN DEEP MINES. 


AN interesting communication from Mr. E. H. Clifford, 
of Johannesburg, on the subject of “‘ High Temperatures 
in Deep Mines” was read at a recent meeting of the 
Midland Institute of Mining Engineers. In his letter 
Mr. Clifford describes the conditions prevalent in the City 
| Deep Mine, which is one of the largest and deepest mines 
| of the Rand. 

At the present time the workings, which are confined to 
| the uppermost portion of the mine, extend over an area 
of approximately 10,000ft. along the strike by 3500ft. 
on the dip, and the greatest vertical depth at present is 
4500ft. On the Witwatersrand the temperature of the 
rocks increases at the rate of 4 deg. for every 1000ft. in 
depth, and the rock temperature at 4500ft. is 84 deg. 
This would not be at all serious were it not for the fact 
that the air, shortly after leaving the main intakes, very 
soon becomes saturated in consequence of regulations 
stipulating that all rock surfaces should be kept wet in 
order to prevent the dissemination of dust. A saturated 
air at a temperature of 84 deg. Fah. is scarcely supportable 


| unless the air was in active motion, and this latter condi- 


tion could not be maintained at every point, particularly 
in development ends. 

They had therefore reached the limit on the City Deep, 
and had yet an additional 2500ft. to go when the new shaft 
is completed, and were faced with the necessity of reducing 
the air temperature from between 95 and 100 deg. Fah.— 
which it would be at 7000ft.—to about 75 deg. Fah. The 


| principle that was being relied upon was the heat- 


absorbing capacity of the ventilating current of air due 
to evaporation and to its specific heat. Local cooling 
near the bottom of downcast shafts was, of course, taking 


| place everywhere, but it generally remained local cooling 


only, and in any case could have little or no effect on the 
temperature of distant parts of the mine, unless the total 
heat absorbed by the air current as a whole was greater 
than the heat supplied from all sources. In the City 
Deep there was no difficulty with temperatures down to a 
depth of 4500ft., but whether the principle would be 
equally successful at 7000ft. remained to be seen. Dead- 
ends would have to be cooled by a special ventilating pipe 
supplying dry air to the face, but the necessity for this had 
not yet become urgent, as the air at the face, where nearly 
all the work was done, was effectively cooled by the ex- 
haust from the rock drills. 

The heat of the air inthe mine came from the following 
sources :—(1) The compression of the air in its way down 
the shaft. This was considerable ; in fact, the tempera- 
ture rise on this account was actually greater than tlie 
temperature rise of the rock due to depth. (2) The flow 
of heat from the rock mass to the air of the workings. 
(3) Further sources of heat are water, the men working in 
the mine, the combustion of illuminants, explosives and 
electric power. A frequent source of heat supply, viz., 
chemical change of minerals, is not, in the case of the 
Witwatersrand, of any importance. To absorb this 
heat they were relying upon :—(1) The specific heat of 
the air, and (2) the heat absorbed by its evaporative 
power. It is very fortunate that in the Transvaal the air 
during the greater part of the year is dry, the percentage 
of humidity ranging between 74 per cent. during the rainy 
season and about 36 per cent. during winter. The 
capacity of the fan is 400,000 cubic feet per minute, and 
the average heat-absorbing power of this quantity of air 
is 1,700,000 calories per second. Of this amount one-fifth 
is due to the specific heat of the air and four-fifths due to 





FIG. 4—THE HOLDER 


evaporation. On account of the dynamic heating prac- 
| tically the whole of the heat-absorbing capacity resulting 
| from the specific heat is lost in the deepest parts of the 
| mine, but as the air rises to the shallower parts of the 
|mine some of this is returned. In the calculations the 
| abstraction of 1,360,000 calories per second is all that can 
| be relied upon. The items under the heading (3) amount 
| to about 185,000 calories per second, leaving a balance of 
| roughly 1,200,000 calories per second available for absorb- 
| ing the heat from the rocks. Assuming that the mine was 
| bounded by an infinite mass"of rock, and assuming that 
| the estimate of conductivity, which was based on experi- 
| ments, of 0.0093 was correct, this quantity of heat was 
| greater than the heat flow from the rocks to an air current 
'at a temperature of 75 deg. Fah. - In the present condi- 


GRIPPED TO RELEASE ELECTRODE 


tions, therefore, the mine would tend to become cooler 
as a whole, but the continuous increase in the extent of 
the mine was having the opposite tendency. 

The process is self-regulating to a considerable extent, 
because the heating of the air increases its evaporative 
power, and there is abundant moisture everywhere for 
the exercise of this power, and also in consequence of the 
dynamic cooling as the air travels from the lower to the 
upper parts of the mine. It is important to keep the down- 
cast shafts as dry as possible, in order to preserve as much 
evaporative capacity as possible for use in the distant 
parts of the mine. One further effect of the fall in tem- 
perature as the air rises again in the mine is to bring 
about a condensation of moisture, making the air extremely 
foggy in the upper parts of the mine, and it has this 
incidental advantage that the air becomes completely 
cleared of dust particles. 








COAL-MINING IN SPITZBERGEN. 


Coat was first discovered in Spitzbergen in 1900, when 
a Norwegian ship exported the first cargo. The Gulf 
Stream affects the climate on the west coast of the island, 
where the principal settlements are found, most of the 
claims being taken up by Norwegian, English, Swedish, 

/and Russian companies. The Norwegian Spitzbergen 
Company, which is the principal concern, has acquired 
one English, one American, and one Norwegian company, 

| and in two years exported 85,000 tons of coal. Six other 
Norwegian companies have started work during the last 
few years. 

The coal, according to the Teknisk Ukehlad, is of superior 
quality, containing very little ash, is comparatively free 
from sulphur, and has a high calorific value, varying from 
13,000 to 14,500 British thermal units per llb. It is 
excellent steam coal, but does not contain sufficient 
volatile matter for a gas coal. It does not clinker. 

Mining is easy, as the ground is frozen to a great depth 
and perfectly dry. There is very little dust and 
no fire-damp. The temperature of the headings 
seldom rises above 25 deg. Fah., but the absence of 
humidity makes the low temperature quite tolerable. 
The coal is found below a bed of smooth sandstone, which 
forms an excellent safe roof. The upper tertiary beds, 
which contain the best coal, consist of three seams with a 
combined thickness of 6ft. They are separated by beds 
of shale lft. to 2ft. thick, and nearly horizontal ; the dip 
being only 2 to 3 deg., sporadically the dip increases to 
10to 12deg. The coal in the lowest seam, which is 3ft. 3in. 
thick, is free from shale or other impurities. 
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The Powers of the Minister of 
Transport. 
No. I. 


SINCE we gave, on page 229 of Tae EnGrnzer of March 
7th last, the text of the Ways and Communications Bill, 
we have purposely avoided practically all reference thereto, 
but now that it has through all its stages and 
become law, it is desirable to see how we stand in the 
matter. Instead of reviewing the changes made in the 
Bill whilst it passed through both Houses of Parliament, 
it would seem better if we show what the new Minister 
may do, observing occasionally what he may not do. 


Duties AND PowERS TRANSFERRED. 


The opening clause of the Act says that for the purpose 
of improving the means of, and the facilities for, locomo- 
tion and transport a Minister of Transport may be 
appointed. Originally, it may be remembered, the term 
Ways and Communications was used, but an amendment 
to change this 0 Transport was agreed to in the House of 
Lords on July 30th. 

On such date or dates as an Order in Council may deter- 
mine there is to be transferred to the Minister all powers 
and duties of any Government department in relation to 
(a) railways ; (b) light railways ; (c) tramways ; (d) canals, 
waterways, and inland navigations; (e) roads, bridges, 
and ferries, and vehicles and traffic thereon ; (f) harbours, 
docks, and piers. As first drafted the Bill included at 
this point (g) the supply of electricity, but it was with- 
drawn in Committee in the House of Commons because, 
owing to Sir Albert Stanley’s illness, the scheme was not 
sufficiently advanced. 

It was intended that there should be transferred any 
powers of any Government department with respect to 
the appointment or the procedure of the Railway and 
Canal Commission. The Board of Trade, for instance, 
nominates the two lay members of the Commission. 
Now, however, the Act lays down definitely that ‘‘ Nothing 
in this section shall transfer to the Minister the powers of 
the Board of Trade” in this respect, but adds that the 
powers may be transferred to a Secretary of State, i.e., 
the Home Secretary, instead of to the Minister. A clause 
at the end of this section provides that nothing therein 
contained shall enable the powers so transferred to be 
increased. 


TEMPORARY TRANSFER OF UNDERTAKINGS. 


Section 3 opens by observing that ‘ with a view to 
affording time for the consideration and formulation of the 
policy to be pursued as to the future position of under- 
takings to which this section applies,” certain provisions 
shall, it is now said, *‘ unless Parliament otherwise deter- 
mines,” have effect for a period of two years after the 
passing of the Act. 

The majority of the railways of the United Kingdom 
are in the ssion of the Secretary of State for War 
under the Act of 1871 by virtue of a warrant renewed 
each week. They now pass into the possession of the 
Minister, and may be retained without any renewal of 
the warrant upon the same terms as to compensation as 
before. The original Bill said ‘‘ terms as to payment,” 
but the words have been changed in order to use the same 
phraseology as the original Act of 1871. The powers 
conferred by that Act have been exercised by the Board of 
Trade, and they, together with any exercised “* with the 
consent of the owners of the undertakings or otherwise,’ 
are transferred to the new Minister, “and such other 
powers as may be conferred by this section or agreed to by 
the railway companies concerned.” 

Now, the Minister may take possession of the whole or 
any part of any railway not yet controlled. The word 
‘“‘ statutory ” has been added so as to exempt railways on 
private property. He may also take possession of the whole 
or any part of any light railway or tramway undertaking— 
other than a tramway or a light railway used as a tramway 
belonging to a local authority—or of any canal or inland 
navigation undertaking; also, subject to the proviso 
mentioned below, of any harbour, dock, or pier under- 
taking. He may, further, take possession of any plant 
belonging to such undertakings or used thereon, exclusive 
of privately owned railway wagons and of any barges, 
tugs, and other craft owned or held by the undertaking 
of which possession has been taken. j 

During the Committee stage in the Commons it was 
provided that a month’s notice in writing must be given 
before possession could be taken of these further under- 
takings. The wording as to barges, tugs, and other craft 
was also altered, as originally it covered all ‘‘ required for 
use on any canal of which possession has been taken,” 
and therefore applied to any private property. 


THe Duttes or Drrectors, OrricERS, AND SERVANTS. 


The clauses as to these duties are so important that we 
cannot do better than reproduce them in full, italicising 
the addition made in Committee. They are as follows :-— 


(c) The directors and other persons concerned with 
the management, and officers and servants of any 
undertaking of which, or of the plant whereof, posses- 
sion is retained or taken shall obey the directions of 
the Minister as to the user thereof, and any directions 
of the Minister in relation to any undertaking or part 
or plant thereof of which possession is retained or 
taken— 

(i.) as to the rates, fares, tolls, dues, and 
charges to be charged; subject, however, to the 
provisions hereinafter contained respecting refer- 
ence to the advisory committee established for 
advising as to directions on the matters aforesaid ; 

(ii.) as to the salaries, wages, and remuneration 
and conditions of employment of persons 
employed on or in connection with any such 
undertaking ; 

(iii.) as to the working or discontinuance of 
the working of the undertaking or any part 
thereof, including directions as to keeping open 
or closing of any stations ; 





(iv.) for securing that the permanent way, 
rolling stock, plant, appliances, or equipment 
whether fixed or movable, are satisfactory in 
type and design ; 

(v.) as to the carrying out of alterations, 
improvements and additions which the Minister 
considers necessary for the public safety or for 
the more efficient and economic working of the 
undertaking ; 

(vi.) for securing co-operation between under- 
takings and for securing the common user of 
facilities, rolling stock, and equipment whether 
fixed or movable ; 

(vii.) for affording running powers over their 
system, or any part thereof, to the owners of 
any other undertaking ; : 

(viii.) for securing that manufacturing and. 
repairing facilities, and auxiliary and ancillary 
services shall be used, and the purchase and dis- 
tribution of stores shall be conducted in such 
manner as may be most conducive to economy 
and effitiency. 


Originally there was a ninth elause, as to the preparation 
of statistics and other returns. It was, however, dropped, 
evidently because it was covered by Section 6—-now 
Section 18. 

Under these powers the Minister for the next two years 
can fix whatever rates, fares, &c., he chooses, and what- 
ever he charges is, under a subsequent clause, to be con- 
sidered reasonable, even if exceeding any statutory limit. 
The proviso which we have italicised does not, as will be 
recognised when we reach the reference thereto, modify 
his power. Protection is afforded officers and- servants, 
in a subsequent section, against any loss by their transfer, 
but as to any increase on salaries and wages the Minister 
can do as he pleases. His power as to closing lines or 
stations, dismembering any of the existing systems, 
and diverting traffic is absolute. Standardisation is 
evidently the purpose of paragraph (iv.), also the restraint 
on the use of patented appliances. It will be interesting 
to see its development. Paragraph (v.) will be a boon to 
the railway companies. Taken in conjunction with 
Section 17, which authorises advances, we can foresee 
large important developments in every branch of railway 
engineering—new railways, additional lines, larger stations, 
more locomotives, big wagons, electrification of railways, 
additional signalling, equipment for stations, &c. Many 
stations—passenger as well as goods—will no doubt be 
closed as a result of paragraphs (vi.) and (vii.) as to 
common user of facilities and running powers. Con- 


-siderable economies will be possible from the centralisation 


of manufacturing and repairing facilities outlined in 
paragraph (viii.), but it will be interesting to see what 
the Labour Party will say when it is announced that 
certain works are to be closed down. The common 
purchase and distribution of stores is long overdue on the 
railways. This paragraph covers, moreover, the stores 
for all undertakings taken over. 

It will be necessary at times for the undertakings to 
acquire land and easements and to interfere with the 
property of others when carrying out the orders of the 
Minister. An order to acquire such land, &c., under the 
Land Clauses Act will be sufficient for this, except that no 
land belonging to another similar undertaking or to a 
local authority can be acquired except by agreement. 
An easement or right to use the land may, however. be 
granted. 


Rates, Fares, Touts, &c. 


It is perhaps desirable that the clause on this subject 
should be given in full. It is Sub-section 3 (1) (e); and 
reads :— 

In the case of any undertaking of which possession 
is retained or taken by the Minister as aforesaid any 
rates, fares, tolls, dues and other eharges directed 
by the Minister shall be deemed to be reasonable, and 
may, notwithstanding any agreement or statutory 
provisions limiting the amount of such charges or 
increases therein, be charged in respect of any under- 
taking during the period for which the Minister 
retains possession of such undertaking and for a 
further period of eighteen months after the expira- 
tion of the said period, or until fresh provision shall 
be made by Parliament with regard to the amount 
of any such rates, fares, tolls, dues, and other charges, 
whichever shall first happen. 

One point in the above sub-section may quickly be 
disposed of. It relates to the extension of eighteen 
months. The reason why it was added—it was not in 
the original Bill—is that the main powers of the Minister 
expire in two years. At the end of that time the under- 
takings might find themselves decontrolled, and with no 
authority to charge beyond the present-day rate. In order 
to allow time for adjustment, a further term of eighteen 
months has been added, or until fresh provision shall be 
made by Parliament, whichever shall first happen. 

The next sub-section maintains the rights of a consignor 
or consignee of goods and minerals, any trader or class of 
traders, or any port, harbour, or dock authority to com- 
plain to the Railway and Canal Commission under the 
Railway and Canal Traffic Acts, except as regards reason- 
able facilities. It, moreover, recites that it shall be no 
answer to any such complaint to say that the railway 
company concerned was acting under the directions of 
the Minister. 

Any agreements made by owners of any undertaking 
shall remain in force unless the Minister considers that 
such agreement is contrary to the public interest. In 
the latter event the Minister may suspend or modify it 
during possession and for a period of eighteen months 
thereafter. Any party who suffers loss or injury by reason 
of this action and “‘ any person who, by virtue of any 
special statutory provision or ment, is entitled to 
the benefit of any special rate, fare, toll, due, or other 
charge, and whose position relatively to other persons is 
prejudiced by any direction of the Minister altering such 
special charge,” shall be entitled to compensation. 


ADVIsoRY COMMITTEE AS TO RaTEs, Fares, &c. 


To appreciate the change as to charges made by the 
new Act it is necessary to remember what has been the 
law hitherto. In the various railway companies’ Rates 


and Charges Confirmation Acts maximum rates are laid 
down. No existing rate can be increased, even if the 
maximum is not to be reached, without public notice. If 
any opposition to such an increase is entered, the increase 
has to be justified. Now, however, for the next two 
years not only may there be advances, but the statutory 
limit may be exceeded. No wonder, then, that objection 
was raised to this proposal, even although it was recog- 
nised that increased revenue was absolutely necessary. 
The Government appreciated the position, and the result 
was that there is to be an Advisory Committee. 

Sub-section 3 (3) lays down that ‘“ For the purpose of 
giving advice and assistance to the Minister with respect 
to and for safeguarding any interests affected by any 
directions as to rates, fares, tolls, dues, and other charges 
or special services” there is to be a committee of five 
persons. Of these, one, who is to be chairman, is to be 
nominated by the Lord Chancellor; two representa- 
tives of trading interests and agriculture, nominated 
by the President of the Board of Trade after consultation 
with the Associated Chambers of Commerce, the Central 
Chamber of Agriculture, and other interests concerned ; 
one, a representative of transportation interests, nominated 
by. the Minister; and one, a representative of Labour, 
nominated by the Minister of Labour, after consultation 
with the Parliamentary Committee of the Trade Union 
Co 


It is laid down that before directing any revision of 
rates, fares, &c., the Minister shall refer the matter to the 
Committee for advice. The Committee shall report 
thereon to him, and where such revision is for the purpose 
of an iricrease in the net revenue it shall also advise as to 
the best. methods of obtaining such increase from the 
different classes of traffic. Public notice is to be given as 
to the date and place of the inquiry ; any persons affected 
may make representations, and the whole or part of the 
inquiry may be open to the public. At the discretion of 
the Committee any or all of these three features may be 
omitted. Public authorities and industrial organisations 
shall be deemed to be persons affected. It must, however, 
be observed that the Minister is under no obligation to 
pay any regard to the opinions and advice of the Com- 
mittee. The only compulsory point is that he “ shall refer 
the matter to the Committee for their advice.” . 


TRAMWAYS. 


Sub-section 3 (4) provides that if any tramway or light 
railway used asa tramway by a local authority, of which 
the Minister takes possession, is liable, under any Act of 


Parliament or Order, to be purchased by a local authority 


or two or more local authorities, the Minister shall, when 
such purchase is completed, cease ion thereof. 
Omitting for a moment reference to Section 4, it may 
be said suitably here that Section 5 gives the Minister 
power to require through running on adjoining tramways 
belonging to different owners, whether local authorities 
or not. Moreover, in default of agreement as to terms, he 
may “settle the terms of such through running, after 
hearing the said owners, in such manner as he thinks fit.” 


Harsours, Docks, AND PYIERs. 


The persistent opposition of the independent harbour 
and dock authorities to be included in the Bill received 
its reward when, on the Report stage in the Commons, they 
were exempted. Their exemption is provided for in Sec- 
tion 4, which says that nothing in Section 3 shall apply to 
any harbour, dock, or pier, not forming part of a railway 
undertaking, established by Act of Parliament, or the 
Manchester Ship Canal, without the consent of such 
owners. If, however, at any time within the two years 
the Minister shall consider that it is desirable in the national 
interests that the transport facilities and accommodation 
should be improved and extended or that the method of 
working should be altered, the Minister may, by order, 
require such improvements, &c., to be made within a 
reasonable time, and may for that purpose, by Order, 
confer on the owners similar powers as to land to those 
given under Section 3. If, however, the owners consider 
that such requirements are likely to be seriously injurious 
to their undertaking, they may, within thirty days, appeal 
to the Lord Chief Justice of England—to the correspond- 
ing dignitaries if in Scotiand or Ireland—who, if he con- 
siders that a prima facie case is made out, shall forthwith 
appoint an arbitrator to hold an immediate inquiry, and 
if the arbitrator sustains the objection the Minister shall 
revoke his requirements, without prejudice to the issue of 
anew Order...” 

Section 6 allows for land and easements acquired under 
the foregoing sections, after the expiration of the period 
of possession, to be retained and, for all purposes, to be 
deemed as part of the undertaking. 








ANSWERING a question as to daylight saving, the Home 
Secretary said the other day that very few criticisms had 
reached the Home-office for a long time past, and it was 
believed that the general feeling was strongly in favour of 
the continuance of the system. If any further representa- 
tions on the subject were submitted, they would, of course, 
be carefully considered, but, as at present advised, he 
saw no occasion for a further inquiry. 


A suMMARY of a recent article in the Journal des 
Transports on the locomotive situation in France was 
given in the Railway Gazette of the lst inst. There were 
six private locomotive builders in France, four being in 
the invaded area. Their average output was 650 engines 
@ year and the railway companies built about 50. The 
average number repaired each year was 1570. Repairs 
got into arrear, and at the beginning of 1918 2336 loco- 
motives were out of service awaiting repairs. New work 
fell off, too, and of 337 engines ordered by the P.L.M. 
before the war only 75 had been delivered by the end of 
1916. In 1917, 660 engines of the 2-8-0, 2-8-2 and 4-6-2 
type were ordered from the United States and 170 from 
Great Britain. The prices were 125 per cent. higher than 
before the war. The Allies also lent 1412 locomotives. 
The French railways have received a portion of the 5000 
engines surrendered by Germany. Reconstruction of loco- 
motive shops is in hand, and it is hoped to provide for an 





output of from 800 to 1000 engines a year. 
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American Locomotives for the Far 
East. 


An order for four “ Consolidation ’’ type locomotives | 
for the Shantung Railway of ‘China has recently been 
completed by the Baldwin Locomotive Works. These | 
locomotives follow American practice and design very | 
closely throughout, and are built for goods service. They | 
are of standard gauge, and are designed to operate on ' 


” 





l 
| controlled by Walschaerts’ valve motion. The driving 
wheels are 54in. in diameter, and the maximum tractive 
force exerted is 18,600 lb., with a ratio of adhesion of 3.54. 

Bituminous coal is used, and the working steam 
pressure is 170lb. American steam brake equipment is 
applied to all drivers on the locomotive, and the tender is 
equipped with English automatic vacuum brakes. The 
sanders are steam operated, and are designed to sand both 
front and back of the driving wheels. The headlight is 
arranged to burn acetylene, and the storage tank is 
unusually large in capacity. 


THE INSTITUTION OF MINING ENGINEERS. 


Tue thirtieth annual general meeting of the members 
of the Institution of Mining¥Engineers will be held at 
Birmingham on September 10th, 11th, and 12th. % The 
following programme has been arranged :—On the 
| Wednesday, at 11 a.m., the annual general meeting will 
| be held in the Medical Theatre of the University, Edmund. 
street, Birmingham. The members of the Institution wil! 
be welcomed to Birmingham by Sir Oliver Lodge F.R.S., 

















CONSOLIDATION LOCOMOTIVE FOR THE SHANTUNG RAILWAY 

















curves with a radius of 990ft. on main lines, and with a | 
495ft. radius on sidings. The cylinders are 2lin. in dia- | 
meter with a 26in. stroke, 10in. piston valves being used, | 


PACIFIC LOCOMOTIVE FOR THE FEDERATED MALAY STATES, RAILWAYS 


The principal dimensions of the locomotives described 
above are as follows :— 











and the President of the South Staffordshire and Warwick- 
shire Institute of Mining Engineers. After the trans- 
action of business the following papers will be read or 











Walschaerts’ valve motion, controlled by a screw reverse | Road .. Shantung Federated | taken as read and discussed :—(1) ‘ Report of the Com 
gear, being employed: The driving wheels are 54in. in Cylinders ‘ Railway. Malay Btates. | mittee on the Control of Atmospheric Conditions in Hot 
diameter, and the tractive force exerted, with a ratio of BE ‘ler ba -¢ SM. « — by 24in. | and Deep Mines ;*’ (2) ‘‘ Training of Officers and Men 
; A aD Fn ? oiler diameter - 64jin. . 56in. : . veer . 
adhesion of 4.24, is 32,500 Ib. Steam pressure 180 Ib. 170 lb. of the Tunnelling Companies of the Royal Engineers in 
The boiler is of the extended wagon top type, and it | Fire-box— Mine Rescue Work on Active Service in France,” by 
has a wide fire-box. The front end of the crown sheet is| Length -- 907/,,in. -- 633 / gin. G. F. F. Eagar; (3) ‘““ A New Method of Working Thick 
supported by two rows of Baldwin expansion stays. A Width . 65}in. . 54fin. | Seams of Coal at Baggeridge Colliery,” by Dudley S. 
fire-tube superheater is installed and the equipment Tubes— Dee . a a Newey; (4) “ Protractors,” by T. G. Bocking; (5) 
includes a pyrometer for registering the steam temperature. ao og -+ Bfin. and 2in. .. 5fin. _ «In. | ** Magnetic Meridian Observations : A Method of Utilising 
A firebrick arch, supported on three tubes, is used. aan : sa : ad ha | the Kew Observatory Records,” by T. G. Bocking. The 
The throttle valve is of the Rushton pattern, and it is} [Length .. .. .. a ae | following papers will be open for discussion :—(a) ‘“* The 
equipped with an auxiliary drifting valve. Water heating surface 1906 sq. ft .. 1403 sq. ft. | Difficulties and Dangers of Mine Rescue Work on th- 
Not_infrequently, locomotives for service in China are | Superheating surface 444 sq. ft .. 350 sq. ft. | Western Front, and Mining Operations carried out by Men 
arranged for left-hand driving, but in this case the driver | Grate area es 40.9 sq. ft . 24.9sq. ft. | Wearing Rescue Apparatus,” by Lieut.-Colonel D. Dale 
is on the right-hand side and the cab fittings are arranged | Driving wheels, diam. 54in. . -- 54in, | Logan; (b) ‘‘ Accidents due to Structural Defects of 
accordingly. In addition to air-brake equipment, a power- gag wean wheels, diam. sign = See | Apparatus or Injury to Apparatus, and the Future of the 
ful serew hand brake, which is connected with all driving | wy, eon eine SAR Hone.. .. -- 33fin. | Proto Apparatus,” by Lieut.-Colonel D. Dale Logan ; 
7 : eelbase driving .. -. 16ft. Gin. .. .. ft. Gin. | a6 “ ‘ Y A , . 
wheels, has been provided. Totalengine  .. .. .. 23ft.6in. .. .. 27ft. | (c) ** The Examination of Coal in Relation to Coal Wash- 
An unusual feature, which is not followed in general| Total engine andtender .. 52ft.2in. .. .. 50ft. OZin. | ing.” by M. Wynter Blyth and L. T. O’Shea; (7) “ The 
American locomotive practice, is that the smoke-box | Weight on driving wheels - 137,860 Ib. .. 65,900 Ib. | Education of Colliery Managers for Administrative and 
is lagged and jacketed. The lubrication of the cylinders | Weight, totalengine .. .. 158,890 Ib. ": 100,900 1b. | Social Responsibilities,” by William Maurice. In the 
and air pump is supplied by a force-feed lubricator. Weight, total engine ard tender 262,000 Ib. -. 150,000 Ib. evening, at 7.15 p.m., there will be a dinner at the Grand 
Another interesting group of locomotives for service ery eepers,* ++ ++ 6000 U.S. gal. .. 2400 U.S. gal. | Hotel. 
in the Far East has recently been completed by the | *”° inte fel - 1 | On the Thursday there will be excursions to (a) visit 
Baldwin Locomotive Works. It comprises twelve | the works of the Austin Motor Company, Limited: and 
locornotives of the ‘“‘ Pacific’? type, which have been (6) visit the cocoa and chocolate works of Cadbury 
built for the Federated Malay States Railways. They Brothers, Limited. In the evening, at 8 p.m., there will 
are of narrow gauge—3ft. 33in.—and are used for pas-| THE new water supply for Jerusalem, which the British | be a reception at the Council House, Birmingham, by the 
senger and goods service. These engines have a noteworthy | Army installed last year, took just 67 days to complete. | Lord Mayor of Birmingham—Sir David Brooks—and Lady 
frame arrangement, as a Commonwealth steel cradle is| The water is drawn from springs at Wady-el-Arub, some | Brooks, to which the lady friends of the members are 
applied in connection with a Hodges improved rear truck. | 16 miles distant, and is pumped by two 66 horse-power | invited. On the Friday a visit will be paid to Stratford- 
The cylinders are 17in. in diameter, with a 24in. stroke. | oil engines into a reservoir 500ft. above the Temple site | on-Avon. 
The steam is distributed by 8in. piston valves, which are | at Jerusalem. The pipe line is 6in, in diameter. 
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Provincial Letters. 


THE MIDLANDS AND ‘STAFFORDSHIRE. 
(From our own Correspondent.) 


Belgian and American Iron Competition. 


THERE is an indisposition to enter into large 
commitments in the Midland iron trade this week. Con- 
sumers are not prepared to operate outside immediate 
requirements. Producers on their part likewise adopt 
the policy of restricting business, and the diminished 
output is insufficient in many branches to meet the 
demand. I speak now of finished iron conditions. There 
is a number of departments in which ironmasters have 
still not come to any common decision as to the advance 
to be made to meet the recent increase in ironworkers’ 
wages. Even such quotations as have been announced 
are subject to revision when prices are finally settled. 
Meanwhile it is reported that Belgian iron bars are being 
offered at £18 10s. per ton delivered and American iron 
bars at £20 10s. delivered. These prices are respectively 
£4 and £2 under Staffordshire makers’ minimum quota- 
tions. Too much significance must not, however, at 
present be attached to statements concerning Belgian 
competition, since it is understood that only two or three 
ironworks are yet running there. Some ironmasters on 
’Change in Birmingham to-day (Thursday) even said that 
the Belgian material being offered was hardly more than 
‘‘ingot iron,” by which it was generally assumed they 
meant puddled bars or billets. It is gratifying that in 
the face of any and all competition the market for Stafford- 
shire marked bars at £25 and at £22 10s. to £23 for un- 
marked bars is firmly maintained. Among the recent 
advances are one of £2 on in. rounds, making the price 
of some makers, but not all, £27-2s. 6d., and one on 
puddled bars of 10s. Producers of the latter say that 
they cannot make the bars for the prices quoted, which 
are £16 10s. to £16 15s. and iron billets £17 5s. Galvanised 
sheets are quotéd at £29 f.o.b. Liverpool for 24 w.g. sorts 
corrugated. The demand is steadily increasing, and the 
mills are full of orders, but owing to the difficulty of 
getting more material and hands makers are disinclined 
to start new mills 


American or British Steel—Which ? 


There is little improvement this week in American 
supplies of steel, but several cargoes are said to be on the 
way. Owing to the rate of exchange, the advantage of 


‘cheapness as compared with British prices is negligible 


in many cases, and in some—for instance, steel plates— 
the American price works out at 10s. per ton above the 
British. Native steelmasters, in their anxiety to keep 
the trade, especially in sheet bars, are adapting their 
quotations to the American level. The question, however, 
of all buyers is one not so much of price as delivery, and 
the difficulty as to delivery, both in imported and in the 
home-produced material, is due to the disorganisation of 
transport. There are said to be some hundreds of con- 
tracts which are being held up from time to time owing to 
the contractors being unable to get steel over the railway, 
although when ordered it was known to be in stock. 


Pig Iron and the Coke Situation. 


It is stated that if al! goes well the coke ovens of 
South Yorkshire will be sending out good consignments 
again this week. Midland blast-furnaces, which have 
been on slack blast, should therefore soon be able to get 
into full activity again. It is unlikely, however, that all 
the furnaces which have been damped down will be brought 
into commission again till the position improves. The 
failure of the fuel supplies has, of course, meant a marked 
decline in the production of pig iron. Foundry sorts are 
wanted on Birmingham Exchange this week to a much 
larger tonnage than is available. On the other hand, 
there is plenty of forge iron to be had—plenty, that is, 
measured by the present rate at which the raw material 
is being absorbed. There was very considerable dis- 
parity in pig iron quotations on ’Change to-day. North- 
amptonshire forge was quoted down to 160s. Competition 
from Cleveland may have had something to do with this. 
Inquiries showed that a few Northern small parcels have 
come through from. Teesside, the delivered prices varying 
from 172s. to 175s. Derbyshire forge iron houses were 
to-day quoting 170s. to 175s. at furnaces, and South 
Staffordshire quotations were 170s. and upwards. 


Cannock Chase and Government Coal Control. 


Interviewed respecting the Prime Minister's 
coal mine proposals contained in his recent letter and 
memorandum, the manager of one of the largest collieries 
on Cannock Chase this week made some striking comments. 
He said the Government scheme was professedly intended 
to reduce the cost of production. ‘‘ But managerial 
expenses at the collieries at the present time were really 
nothing, amounting only to 2d. per ton.” He supposed 
the object of amalgamation was to prevent them cutting 
one another’s throats by competition, but the whole fabric 
of the country has been built up on healthy competition. 
He was glad the Government had had the courage not to 
nationalise the mines, for he thought that would spell 
ruination absolutely. In well-run collieries he did not 
think it was possible to save much more in the cost of 
production. Regarding miners having a voice in re- 
organisation, “he had no objection to that, for if the 
miners knew something about running expenses it would 
open their eyes. He was quite willing they should know 
everything, for they would then see that the huge profits 
they imagined were not being made.” - 


** Unconstitutional ’’ Miners Strike. 


What is described as an “ unconstitutional ” 
strike is going on at an Essington colliery near Wolver- 
hampton, where numbers of miners are out over a trifling 
issue. The management holds that the checkweighmen 
at the colliery are mainly responsible for keeping the 





agitation going, with the result that it has decided to test 
the matter before the local magistracy. It is rather 
interesting that the summonses, numbering five, are for 
alleged offences under the Coal Mines Regulation Act, 
1887, and call upon the man to show cause why he should 
not be removed from the position of checkweighman for 
(1) impeding and interrupting the working of the mine ; 
(2) interfering with the management of the mine; (3) 
interfering with the working at the mine; and (4) inter- 
fering with the weighing at the mine; (5) soliciting the 
workmen not to work, advising them to disobey orders, 
and addressing meetings of such workmen. I am pleased 
to be able to record that at one of the Cannock Chase 
collieries, where 1200 workmen came out on strike a few 
days ago, owing to the company having refused to pay 
more than the minimum rates to one-horse drivers, the 
dispute has been settled. It is understood that the 
drivers are to receive the same rate of pay as they formerly 
received from the stallmen. 


Overtime in the Engineering Trades. 


There are signs that level-headed trade unionists 
are becoming more alive than they were some months ago 
to the danger incurred by putting any deterrent on the 
work of reconstruction. The remarks under the head of 
‘‘Labour and Economic Conditions”’ in the editorial 
columns of THE ENGINEER last week supplied striking 
evidence of this improved situation in association with the 
leading engineering trades of the kingdom. What the 
influences may have been, however, which have, un- 
happily, led to a new trades union embargo on overtime 
in the Birmingham engineering trades can only be sur- 
mised. Unfortunately, such a trouble exists just now. 
Under the authority of a joint committee representing 
employers and operatives overtime has continued to be 
worked in the Birmingham engineering shops by men 
whose co-operation was a condition precedent of a general 
revival of industry, men engaged on the adaptation of 
war plants to peace purposes, and mechanics engaged in 
making new machinery and tools. But now the men are 
demanding that all overtime must cease, professing that 
as long as there are exceptions to the rule there will be 
abuses, that it has not been possible to confine the over- 
time working to those purposes which trade unionists had 
in view when the agreement was come to, and that the 
only way to keep it within limits is to raise the whole 
question again by putting an end to the compact. Last 
week-end the plant men whose services were called for at 
a number of establishments refused to work. The con- 
sequence of that was that repairs and renewals of plant, 
the connecting up of new equipment, and other work 
which could not be done when the machinery was running 
had to go undone. If the attitude be persisted in, it must 
mean that no major tepairs or improvements could be 
effected without throwing the men on production idle. 
There are, of course, many cross-currents in the trade 
union movement. Disaffected elements are able to create 
an amount of trouble quite disproportionate to their 
numbers or standing, but it would be a disaster to the 
artisan as well as to all the rest of us if those who think 
sand a better lubricant than oil were allowed to have their 
way. 


No Strike of Ironfounders. 


It is satisfactory that a strike which threatened 
in the Birmingham and Staffordshire ironfoundry trade 
for a 15s. per week advance in wages has been avoided. 
The small section of malcontents, who endeavoured to 
precipitate a strike, have been advised by the recognised 
trade union leaders in the district, and of their own 
organisation particularly, that it would not be conducive 
to their benefit to cease work on the present issue while 
negotiations are pending. Conferences of the employers 
and trade union representatives have already been held 
and will be further summoned for the discussion of the 
men’s application, which has now been changed from a 
local to a national basis. “3 


The Future of Key Industries. 


Mr. Lakin-Smith, chairman of the Imperial 
Committee of the Birmingham Chamber of Commerce, 
has just expressed himself respecting Mr. Lloyd George’s 
economy memorandum. The vagueness of the pro- 
nouncement concerning key industries will tend, he 
believes, to hinder for the time being rather than assist, 
‘‘ because no one knew which industries were to be 
assisted.’’ This vagueness was to be deplored, and he 
should have thought the Government would have had 
something definite to say. It would have the effect on 
many manufacturers of setting them wondering whether 
or no they were going to be protected when they ought to 
be going full speed ahead with their trade. 


An Economic Experiment. 


An interesting experiment in practical economics 
is being made by the Stanton Ironworks Company, Limited. 
In spite of the fact that raw materials like coal and coke 
have to be purchased under a sliding scale which may put 
the prices up at short notice, the company has decided to 
make firm quotations for pig iron and not to advance the 
price of cast iron pipes despite the recent rise of 6s. per 
ton in the cost of coal. The company hopes that by taking 
this courageous step it may break into the vicious circle 
of ever-increasing prices and at the same time encourage 
buyers to come into the market. In the case of pipes the 
Stanton foundries are working at about one-quarter their 
capacity, with the consequence that the price is high. If 
they could be run at full capacity the cost of manufacture 
would be reduced and the selling price would fall. The 
company is endeavouring to induce a fall in its manufactur- 
ing costs, and hence in the price of pipes, by making an 
offer which must be regarded as of a very sporting character. 
There can be little doubt that if prices of all sorts of com- 
modities could be brought back to a firm basis, even for 
three months, trade would improve, and we sincerely 
trust that the Stanton experiment may prove so successful 
that other companies will bé persuaded to follow the 
company’s example. 











LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets for iron and steel are quiet, and 
there is a feeling of hesitation with regard to the future 
which makes new business difficult. There has been 
perhaps more disposition on the part of sellers to quote 
firm prices and to abandon that rather ridiculous attempt 
to make their contracts subject to fluctuations in the cost 
of production. Such transactions, of course, are not 
contracts at all in the ordinary acceptation of the word, 
and one cannot see how they can be of much service to 
the buyer. To buy at a fixed price or not to buy at all 
is the best attitude for the consumer, and real business 
cannot be conducted otherwise. The trade as a whole 
does not appear to be much impressed by the disclosure 
of the Government trade policy, but the prospect that the 
Board of Trade is to have more power is rather alarming. 
Far-reaching business cannot be safely ventured upon 
if it is at any moment to be at the mercy of officials of 
the Board of Trade ; and that is practically what is meant 
by giving that authority power to decide as to what may 
or may not be imported or exported. 


Metals. 


The copper market has had some rather sharp 
movements, and at one time there. seemed to be a possi- 
bility of a sustained advance, but it has fizzled out again, 
and the market seems to be settling down after an advance 
from the lowest of nearly £10 per ton. The further fall 
in the American Exchange rate makes it still more difficult 
to deal with that country in copper, and it is to be feared 
that the movement towards a further depreciation of our 
pound. sterling is not yet at. an end. It is. confidently 
predicted that the value of the £ will fall to 4 dols. before 
anything effective can be done to arrest the movement. 
This should mean that copper would be dearer provided 
our main source of supply was America; but one notes 
that copper is to be had in other directions, and the 
demand is such that further large American supplies may 
not be needed for some time. Strong copper sheets are 
now quoted at £142 per ton, but tubes, both copper and 
brass, remain exceedingly dear. It is rather curious to 
note that brass condenser tubes are quoted at 1s. 63d. 
per lb. (£175 per ton), and that solid drawn copper loco- 
motive tubes are quoted at the same price. The con- 
denser tube prices are defended as being necessary because 
of the great increase in the manufacturing costs, but if the 
price does not fall it may be necessary for the mechanical 
engineers of this country to set up their own factory for 
the production of brass and copper tubes. The market for 
tin has been maintained, and there has been more steadi- 
ness than usual for some considerable time. The fluctua- 
tions during the whole month of August up to date have 
been confined within less than 5 per cent., and for the last 
fortnight within about 1 per cent. Recently it is feared 
that the buying has been rather more speculative in 
character,.and American inquiry for the metal has not 
been so active. Spelter has been a fairly steady market, 
but the prospects are a little doubtful until one can see 
what effeet the release of German spelter will have on the 
prices. There is some hesitation at present about dealing 
with this possible source of supply, but in the end German 
spelter must get on the market even if buyers here should 
refuse to have anything to do with it. It is, of course, 
possible that under the new powers which are to be con- 
ferred on the Board of Trade that authority might pro- 
hibit the importation of German spelter on the ground that 
the rate of exchange alone makes importation possible. 
There is certainly a hint given that action of this kind is 
contemplated, so that we may suffer alike from the low 
value of the £ sterling in America and from its high value 
in Germany. Lead has kept very firm, and the market 
takes no notice of the other metals. There has been a 
very good demand, and buying has proceeded at rather 
a rapid rate; but it is reported that a good deal of it is 
speculative buying. Probably the speculator is relying 
on the fact that Australia is off the market, that America 
offering very little, and that Spanish production is not 
what it was. We have, however, still plenty of Govern- 
ment lead to go on with. 


Pig Iron. 


The supply of foundry iron here is still much 
restricted, but at the same time there does not seem to be 
any very great pressure to buy. Consumers seem con- 
tent to purchase small lots, and this suits sellers who 
do not want to sell large lots. It is possible that many 
consumers feel that the comparatively low price of Cleve- 
land iron—even if there is none to sell at the moment— 
ought to bring down the prices of Midland pig iron, and 
they had better wait until this reaction takes place. On 
the other hand, it seems quite as likely that the Cleveland 
makers may put up their price so as to make it correspond 
with the prices in all the other districts. It seems possible 
that the reluctance to sell Cleveland iron forward for 
November-December delivery at 160s. on trucks is con- 
nected with a feeling that it may be necessary to advance 
the price before November. There is not very much 
Derbyshire foundry iron offering here this week, and the 
price is steadily held at £9 7s. 6d. per ton delivered. For 
Scotch foundry iron the delivered prices range from £10 10s. 
to £10 15s. per ton. 


Scrap. 


Cast iron scrap is very plentiful, and it would 
seem that there is some anxiety as to the disposal of all 
that is coming into the market in spite of the fact that the 
price is comparatively low. The utmost that can be 
obtained for good textile machinery scrap is £7 10s. per 
ton, and this quality used to sell at about 5s. per ton less 
than Scotch No. 3. Hence it may be said to be £3 per ton 
below its normal value. For ordinary good cast scrap about 
£7 is the selling price. These prices seem to suggest 
that Lancashire ironfounders are not so very busy or 
they would use more of this cheaper material. The 
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moulders’ strike seems to be recéding into the background, 
and at any rate nothing more will be done until September 
20th. Heavy steel melting scrap is very weak, and it is 
doubtful whether any large quantity of it could now be 
sold even at £7 per ton. In the wrought iron scrap trade 
there is no definite change in the position, although it is 
reported by some of the ironworks that they are getting 
as much as they want at about £8 5s. per ton. In that 
case bar iron made from wrought scrap ought to be sale- 
able at much less than £22 per ton, but none of the iron 
manufacturers is yet offering any cheaper bar iron. 


BaRROW-IN-FuRNEsS, Thursday. 
Hematites. 


The general condition of the hematite pig iron 
trade of North Lancashire and Cumberland remains 
unchanged. There are in all 26 furnaces in active blast, 
and a good volume of iron is being produced. The whole 
of it is going into prompt use, and steel makers at Barrow 
and at Workington are taking a good proportion of the 
ordinary iron made. The demand for iron at present is 
not brisk by any means, for conditions are unsettled still, 
and it does not look as if there would be a settling down 
for a while. In the meantime business is being carried on 
from hand to mouth. Prices are steady, with parcels of 
mixed numbers of Bessemer iron at £10 4s. to £10 12s. 6d. 
per ton f.o.t., and special brands run up to £11 12s. 6d. 
per ton f.o.t. 


Iron Ore. 


There is a fair amount of activity in the hematite 
iron ore trade, and from some parts of the district a rather 
better output is reported. The requirements of smelters 
are considerable, and some users have not been able to 
get all they want. Generally speaking, however, supplies 
are coming well to hand. Prices are steady, with native 
sorts quoted at 50s. per ton net at mines. Spanish ores 
are in steady request at 52s. per ton delivered to West 
Coast furnaces. 


Steel. 


There are no new features to note in the steel 
trade. There is a fair amount of activity at Barrow and 
at Workington, but the whole of the plant is not employed. 
Rails are occupying the chief attention of makers. Heavy 
sections are at £16 10s. to £17 per ton, with light rails at 
£18 5s. to £21 per ton. There is quiet demand for billets, 
which are at £15 per ton. There is nothing doing in ship 
plates. The quotation is £18 5s. per ton, with boiler 
plates at £20 10s. per ton. The steel foundries are busy. 


Shipbuilding and Engineering. 


There is a fair amount of activity in these trades. 
Little Government work is going on except the fitting out 
of a light cruiser and several submarines. The depart- 
ments on merchant work are pretty well employed on the 
whole. 


Fuel. 


The demand for steam coal is brisk, and the 
quotation is 40s. 6d. per ton delivered. Coke is in full 
request at 53s. 8d. per ton, with Lancashire qualities at 
53s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
The Resumption. 


Ir is characteristic of the British nation that just 
when things seem at their worst there comes a turn for the 
better and the position is saved. That is our present 
experience. Most of the coal pits in Yorkshire are getting 
busy again, and with fresh supplies of fuel the iron and 
steel works are fully, as a rule, resuming operations. But 
what we have lost! That ground can never be recovered, 
though there is a sense in which the troubles of the past 
month may be found to act as a tonic upon the workers, 
curing them of the malady of ennui, which was playing 
havoc with production. So far as the miners are concerned 
there is every reason to believe that they were absolutely 
sick of idleness and still more so of being short of money. 
The return to the collieries has given general satisfaction, 
and the work of rounding up the pit ponies—the strike 
was a great time of liberty for them—was in some districts 
made quite a festive occasion. Many of the pits, however, 
have been so damaged in one way and another that it 
must be a few weeks before operations have become 
normalised. Thanks to the efforts cf the bluejackets, 
who, after fighting their country’s battles on the sea, had 
to be asked to come and help save its industries from ruin 
through the misguided action of the miners, serious flood- 
ing has in most cases been averted, for these handymen 
worked with a will and displayed such a fine spirit that 
they left the colliery districts friends with everyone, 
even the strikers. Indeed, the last-named should be 
truly grateful to them for their services, but for which 
they might easily have been idle for a long time yet. 
Thanks to fairly heavy reserves, and to the fact that a 
certain volume of manufacturing coal has been coming 
in from Nottinghamshire and Derbyshire, some of the 
largest steel works were able to carry on pretty well 
throughout the trouble ; but in most instances the strike 
had produced stagnation. Now, however, fuel is coming 
forward wonderfully well considering the difficulties which 
still exist. The miners are working hetter than they had 
done for a long time, whilst in the iron and steel works the 
men appear to share the same desire to make up in every 
possible way for lost time. 





The Question of Production. 


It may be found therefore that to some extent 
even the strike has its compensations ; but it will require 
a very long and strong pull to level things up—to fill in 
the gap. There will have to be no more nonsense,’ but a 





financially, ina safe position again. It has been contended 
that the failure to increase production to the degree hoped 
for is due in part to the reluctance of certain employers 
to equip their works with the most modern machinery 
available, and that employees are not wholly to blame. 
There may be something in the point. There certainly 
are some sections of the Sheffield steel industry that require 
complete reorganisation and re-equipment. In most of 
those instances, however, the fact has been recently fully 
realised, and there are grounds for the belief that reforms 
now discussed will be put into operation before very long. 
They must be, of course, or the industries will pass into 
more enterprising hands in other industrial centres and 
be thus lost to Sheffield. But that is not likely to occur. 
To the contrary, I have heard lately of one or two projects 
that should effect a revolution in the matter of increased 
output through improved machinery methods, and so 
far as the cutlery and edge tool industries are concerned 
high hopes are entertained of the outcome of experiments 
proceeding in the engineering department of the university. 
There is naturally a considerable amount of prejudice 
to be overcome, but for which the reforms referred to 
would have made much greater headway. Regarding the 
large firms, and what have become the more important 
branches of the steel industry, the works are being kept 
thoroughly up to date, and it cannot be said concerning 
them that any failure to increase output is due to lack of 
modern and efficient machinery. In such cases it is entirely 
up to the men to show other countries what British labour 
is capable of. And now is the time to do it. The coal 
strike has thrown work everywhere into arrears, in addition 
to which inquiries and orders for all kinds of steel manu- 
factures are coming from abroad in increasing volume. 
If only the 6s. had not been added to the price of coal the 
outlook for overseas business would have been a bright 
one indeed. As it is, assisted by labour troubles in com- 
petitive countries, it is by no means as bad as it threatened 
to be, though foreign buyers are still scrutinising prices 
wherever they can afford to do so. 


An Important Fusion. 


So long as the great fusions now taking place do 
not lead to the creation of selfish ‘‘ trusts,’’ and so far there 
seems no reason to fear it, the co-operation of important 
industrial concerns will probably prove to be one of the 
very best means of strengthening the position of British 
trade in the home and overseas markets. Outstanding 
examples of what is meant have been given in previous 
letters, recording the amalgamating schemes of Vickers 
with London, Birmingham and Manchester engineering 
interests, of the United Steel Companies, Limited, and so 
on. To-day—Friday—shareholders in Cammell, Laird 
and Co. meet to consider resolutions sanctioning an agree- 
ment which has been provisionally entered into by the 
directors for the acquisition of the majority of the ordinary 
shares in the Midland Railway Carriage and Wagon Com- 
pany, Limited, a company with which Sheffield has already 
close relationship through Wagon Repairs, Limited, the 
idea of which, I believe, originated in the Rotherham dis- 
trict. In their annual report, issued a few days ago, the 
directors of the Birmingham company mention that for 
some time past they have been working in conjunction 
with Cammell, Laird and Co. and have secured important 
contracts for rolling stock, with the result that it has been 
suggested that a close working arrangement would be to 
the interests of the two companies. Remembering the 
character of the operations of the firms, and the fact that 
Cammells are just now equipping a steel wagon-making 
works at Nottingham, the alliance seems a most natural 
one. The negotiations have been in hand for a consider- 
able time, and it is several weeks now since a strong feature 
of the Birmingham Stock Exchange was the remarkable 
activity in the shares of the Midland Railway Carriage 
and Wagon Company on a report of an important fusion 
scheme. If the plan is carried into effect, as doubtless it 
will be, the amalgamated firms will be in a very strong 
position as makers cf all kinds of railway material and 
builders of rolling stock. Beside the Birmingham works 
and those at Nottingham, tere will be the steel rail roll- 
ing mills and steel making plant at Penistone and large 
departments at Sheffield for the manufacturing of wheels, 
tires, axles and springs. 


A New Company. 


The authorised capital of Cammell, Laird and 
Co. at present is 400,000 ordinary shares of £5 each, of 
which there have been issued 275,441—£1,377,205—and 
250,000 £5 per cent. cumulative preference shares of £5 
each, of which 245,045 have been issued, beside debenture 
stock. The issued share capital of the Birmingham com- 
pany consists of 30,000 ordinary shares of £10 each and 
10,600 6 per cent. preference shares of £10 each. The 
proposal is that Cammells should acquire the majority 
of the ordinary shares of the Midland Railway Carriage 
and Wagon Company upon the basis of alloting 25 ordinary 
shares of £1 each fully paid in Cammells, the directors of 
which propose to split their £5 ordinary and preference 
shares into shares of £1 each, in exchange for each £10 
ordinary share fully paid in the Birmingham company. 
Cammells, for the purpose of carrying out this exchange of 
shares, propose to create 750,000 new £1 ordinaries, which 
will bring up the share capital to £4,000,000. It is in this 
way that many of the large firms are preparing to reduce 
the cost of production, in spite of higher wages and shorter 
hours, and so meet the severe international competition 
which seems inevitable. So long as the “ trust” spirit 
is steered clear of such enterprise must be of the greatest 
value in the reconstruction of our home and overseas 
trade. Whilst on the subject I may mention that Sheffield 
has an interest in a new £100,000 business just registered 
viz., the British Magnesite Calcining Company, Limited. 
Mr. Henry Steel, who was really the creator of the United 
Steel Companies, Limited—-a combine to which I have 
often referred—is mentioned as one of the first directors, 
and his firm—Steel, Peech and Tozer, of Sheftield—is 
apparently subscribing for 10,000 shares. The Partington 
Iron and Steel Company, of the Manchester district, and 
Boleckow, Vaughans and Dorman, Longs, of the North- 
East Coast, are all represented on the directorate of the 
new concern on the understanding that they each take up 





pulverisers of magnesite, chrome, barrite, dolomite, or 
other refractory materials, manufacturers and dealers in 
tuyeres, stoppers, nozzles, sleeves, dolomite bricks, and 
other bricks, tiles and pottery, smelters, engineers, &c. 


Workers as Shareholders 


In these days when there is unmistakeably a 
spirit abroad endeavouring to set the employer and the 
worker against each other it is good to be able to record 
instances in which this malignant influence has failed in 
its purpose. It is now some months ago that I was able to 
present a definite local case in which the reduction of 
hours had led to an actual increase in output—it was at a 
small rolling mills—and later there was the instance in 
which the men employed on the steel making plant at 
Brown Bayley’s Steel Works reached a point at which the 
output from the same plant, with the same number of 
men, had been more than doubled since the beginning of 
the war. Then there were the schemes at Hadfields, 
Park Gate and Staveley for inducing the workpeople to 
invest money in the respective concerns. Now Davy 
Brothers, Limited, the Sheffield engineering firm, is doing 
something of the same kind. It may be recalled that a 
few months ago it was decided by that company to issue 
new shares to the extent of £200,000, the money to be 
used in the erection of a new works at Darnall, one of the 
suburbs of Sheffield. In the present case, in order to 
assist workers who may not have sufficient money avail- 
able to purchase a small holding of shares outright, the 
directors have arranged to offer facilities for extending 
payments over two years, agreed amounts to be deducted 
weekly from the wages due, and until the purchase of 
shares has been completed the firm will allow interest at 
the rate of 6 per cent. per annum upon the amount of the 
accumulated weekly instalments. It is, of course, per- 
feetly optional whether the workers take up shares or not. 
As a matter of fact the firm’s new issue was considerably 
over-subscribed by the public, but a block of shares was 
reserved for the purposes of the plan I have explained. 
When workers become shareholders it most certainly makes 
a wonderful difference. There is a great change. The 
works become ‘‘ our works,’’ and directors have told me 
that in such instances they have actially heard men 
upbraiding their mates for leaving lights on unnecessarily 
or for wasting material. It is an excellent thing when 
labour realises that after all it is in the same boat as capital 
and that they must pull together if progress is to be made. 


General Matters. 


There are several matters this week of general 
interest. On the Wirksworth—Derbyshire—estate an 
old coal mine has been reopened by Major Griggs, the 
owner, and the men engaged upon the working, which 
runs into the hillside, have reached a seam of good coal 
about a yard thick. There are no hopes yet of a settlement 
of the strike at the Mill Close lead mine, Darley Dale. 
This is one of the largest lead mines in Derbyshire, and 
it does not seem long since the previous strike was settled 
by arbitration. The Derbyshire Miners’ Association has 
now called out the stokers who were attending to the pump 
fires. The moulders are demanding an advance of 15s. 
a week for men and 7s. 6d. for apprentices, with a propor- 
tionate increase for pieceworkers, and as no settlement 
had been reached by the end of last week it looked as if 
@ strike would have occurred on Monday last, when the 
notices expired ; but the latter have been extended by a 
month, and unless an agreement is reached in the mean- 
time the notices will expire on September 20th. The 
feeling of the men appears to be against striking if it can 
be avoided, and some of them assert that the conditions 
in many of the foundries of the country make increased 
production impossible. Unemployment in the Sheffield 
district is decreasing, having fallen to 16,000, showing an 
improvement to the extent of 2000 on the week. A new 
scheme is in preparation for finding employment for dis- 
abled soldiers. Mr. Arthur Balfour, head of the Dannemora 
and Capital Steel Works, Sheffield, who has devoted so 
much of the last five years to the interests of the State in 
one way and another, has had his services as Consul for 
Belgium in Sheffield recognised by King Albert, by whom 
he has been appointed a Knight of the Order of Leopold. 
Mr. Balfour is President of the Sheffield Chamber of Com- 
merce. At a moment when German and Japanese scissors 
and other forms of cutlery are finding their way into this 
district at prices which severely undercut the local figure, 
the operatives in the Sheffield cutlery trades are standing 
on the threshold of a general strike. The next few days 
will prove whether it can be averted. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


THE wheels of industry are slowly, though with 
much friction and difficulty, beginning to revolve once 
more. The labour situation, which has been crippling 
enterprise and handicapping manufacturers for many 
months past is showing improvement daily, and with 
more stable conditions in this respect one can look forward 
to the future with more confidence. The labour situation, 
however, is not the only factor which is preventing pro- 
gress. What many industries are in need of is the re- 
moval of the handicap by the change from war to peace. 
For years they have been devoted to specialised produc. 
tion for which there is now no demand, and the restarting 
of their old lines of work and the rehabilitation of their 
selling agencies must, of necessity, take some considerable 
time. This is a matter which very directly affects many 
branches of finished iron and steel and engineering work. 
In the early part of the year this subject attracted a con- 
siderable amount of attention in various quarters, but cf 
late it is to be feared it has been overlaid by the more 
immediate interests of labour questions. The matter. 
however, is not one to ignore or forget. Some protection 
is at present accorded by the import duties on certain 
engineering work, but in general the manufacturer has 
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so far been left to deal with the situation as best he may. 
In view of the present world shortage of most manufag- 
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tured articles, there is an idea in some quarters that the 
prevention of dumping is not of immediate importance. 
The denial of urgency, however, is no answer to the demand 
for the provision of a trade policy which will cover not 
only the needs of the present time, but which will be 
adapted to the immediate and even the remote needs of 
our industries. 


Cleveland Iron Trade. 


Business has resumed its normal course after 
the local holidays. The closing of the steel works for a 
week whilst the blast-furnaces were working as usual 
has increased the quantity of pig iron available for the 
market, but such is the pressure of the demand for Cleve- 
land foundry iron that there is no very appreciable im- 
provement in the situation, supplies still falling far short 
of the demand. There are only 67 furnaces in blast on 
the North-East Coast, which is considerably below the nor- 
mal figure, and the shortage is accentuated by two other 
factors—the unsatisfactory working of the furnaces, which 
leads to a much lower percentage of foundry iron being 
turned out, and the heavy demand from other districts. 
Inquiries from other districts are naturally to be expected 
when the selling price of Cleveland iron is so much below 
the quotations in other areas, but it is not entirely a matter 
of price. Furnaces in other districts have been put out 
of blast owing to the recent coal strike. Thus consumers 
have to look elsewhere for supplies, and in the emergency 
are looking to Cleveland. Unfortunately the Cleveland 
makers are not in a position to meet any extra calls on 
their output. Stocks—-except for forge iron, which is 
not in great request—are very low, and many inquiries 
have to be turned down, although a few small lots have 
been sold at current rates. The export trade is showing 
signs of expansion, licences having been a little more freely 
issued. There is a strong demand from abroad, and if 
more iron were available a substantial business could be 
done now that the shipping situation is somewhat easier. 
Quotations are firm at 164s. for No. 1, 160s. for No. 3 
Cleveland G.M.B. and No. 4 foundry, and about 157s. 
for No. 4 forge for home consumption, with 5s. per ton 
added in each case if the iron is sold for export. 


Hematite Pig Iron. 


In the hematite pig iron trade the many interrup- 
tions at the consuming works owing to strikes and holidays 
has somewhat eased the pressure for supplies, but there is 
still a strong inquiry, and little or no prompt iron is avail- 
able. Some makers are, however, reported to be booking 
forward contracts fairly freely at 200s. per ton for East 
Coast mixed numbers and 202s. 6d. for No. 1 quality, with 
5s. per ton more for quantities for export. 


Iron-making Materials. 


The foreign ore trade shows no new feature of 
moment. Rubio of 50 per cent. quality is in the neigh- 
bourhood of 53s. 6d. c.i.f. Tees. The supply of coke is 
still very limited, but every effort is being made to relieve 
the anxieties of the ironmasters in regard to regular 
deliveries of fuel, and in no case so far as is known have 
the furnaces had to go on slack blast through any shortage 
of fuel. The price is unchanged, but very firm at 48s. 
per ton at the ovens, or about 50s. 6d. per ton delivered. 


Manufactured Iron and Steel Trades. 


There is great activity in the finished iron and 
steel works, and there is a large amount of work in hand, 
but the question of future business is causing a good deal 
of anxiety. More especially in the case of finished iron, 
the new work available is reported to have fallen away 
to a great extent. Prices of finished iron are so high as 
to lead users and shippers to consider very seriously the 
monetary question, and to give out orders only for urgent 
business. The position of the steel makers is much more 
secure than that of the malleable iron makers. Orders 
for angles, plates, and sections come to hand quite freely 
in the steel trade, and there is a brisk demand from abroad. 
The orders already booked will guarantee full employment 
for many months to come. The following are the home 
prices of the principal descriptions :—Steel angles, £17 15s.; 
steel joists, £17 10s.; steel ship, bridge, and tank plates, 
£18 5s.; steel rounds and squares, under 3in. down to }in., 
£20 5s.; steel flats, 5in. down to 1}in., £20 5s.; steel sheets, 
3/,,in., £20 5s.; tin., £21 15s.; 3/,,in., £22 15s.; 14-20 gauge, 
£23 5s.; heavy steel rails, 60 lb. and upwards, £16 10s., 
net on trucks; steel hoops, £23; steel strip, £22; gal- 
vanised sheets, 24-gauge, £28 10s.; black sheets, 24-gauge, 
£23 to £23 10s.; common iron bars, £22; marked bars, 
£24 10s.; gas strip iron £22 ds. 


The Coal Trade. 


There is an air of activity about the Northern 
coal market which has been missing for the past three or 
four weeks. The alteration, of course, is brought about 
by the reopening of the Yorkshire market, which is 
expected to relieve the local demands considerably, and 
thus allow a resumption of export business at an early 
date. The stringency of supplies, however, for the next 
week or two is still severe, and, of course, is having its 
effect on coal prices. Buyers under the circumstances 
are not hesitating to pay top prices so long as there is a 
reasonable prospect of getting shipment. The staiths 
are all full of tonnage, and railway wagons are ample, 
but the drawback is the deficiency in output. The collieries 
report that the men are turning up regularly. but the 
output is disappointing and far short of current needs. 
For any early delivery of coal operations are slow and 
severely limited by the embargo on handy-sized tonnage 
being sent in any directions than coastwise. Local 
owners and shippers generally are urgently protestinz 
avainst such a restriction, but the officials so far are 
adamant, and conseyuently business for ordinary export 
is rractically at a standstill The demands from the 
Midlands now show a substantial curtailment. Lut a very 
large quantity of coal is still officially directed to the 
southern counties, despite heavy detention at many 
discharging p poten The forward demands are very sub- 
stantial, and both neutrals and Allies are competing for 


supplies. There is now little difference in the quotations 





for any favoured district, as in the open market, and for 
steam coals in particular the trade is tending to go back 
into the old groove. Where the largest demands come 
from, the Scandinavian countries, exporters are again 
turning to these countries to keep going in the winter 
months. Prices all round show an upward tendency. 
Best Northumberland steams are 90s. to 95s. for neutrals, 
and similar prices are quoted to the Allies. Second 
steams are quoted from 80s. to 90s., and best smalls 70s. 
The forward position for Durham coals is not so strong, 
and producers continue to indicate the late minimum or 
nominally the Schedule B values for Allied buyers, but 
on the free neutral market best gas qualities are held at 
75s. and seconds at 70s. The bunker market is steady, 
although business is somewhat erratic. For coasting 
boats British buyers can still cover ordinary unscreened 
Durhams at 60s. to 65s., but for all neutral tonnage 70s. 
to 72s. 6d. is generally demanded. Smithy and coking 
coals are firm on the open market at 70s., but Allies are 
able to secure supplies at 55s. to 60s. No change is 
recorded in the coke market. The position is very firm, 
and the production below actual requirements. Hence 
stocks are rapidly dwindling, and very few parcels of 
any description are now offered on the market for early 
delivery. Beehive is almost unobtainable. Patent oven 
coke is both scarce and stiffly held at 80s. to 85s., and 
gas coke at 80s. 


More Trouble Over The Sankey Award. 


Trouble appears to be brewing in the North 
Yorkshire and Weardale districts over the question of 
whether or not the limestone quarrymen are entitled to 
participate in the Sankey Award. The quarrymen are 
members of the Cleveland Miners’ Association, and the 
Executive has urged the mineowners to use their influence 
to avoid a dislocation in the industry generally. Sir 
Hugh Bell has stated that, while not wishing to 
make any threat if a stoppage does occur, the probability 
is that it will be of much longer duration than the men may 
expect, as the ironmasters, being compelled to damp down 
the furnaces, would choose their own time for restarting 
them. If the trouble develops, the whole North-East 
Coast will be adversely affected. 








SCOTLAND. 
(From our own Correspondent.) 
General Conditions. 


THE various branches of industry are again 
fairly active. Foreign competition and high prices tend 
to eliminate anything in the nature of a rush of orders, 
and development continues to be a slow process. Makers 
are now almost entirely refusing to give firm quotations, 
and goods in many instances are sold chargeable at rates 
current on delivery. Consumers, therefore, are not likely 
to go beyond actual requirements. Outputs, too, of most 
commodities continue on restricted lines, which practically 
confines business to home markets, leaving little for dis- 
posal otherwise. 


Motor Tractors. 


The construction of motor tractors for agricul- 
tural purposes is to be started shortly by the Wallace 
Farm Implements, Limited, a company which has been 
formed for the purpose. The National Projectile Factory, 
Cardonald, has been purchased from the Government, 
and work will be commenced as soon as the necessary plant 
is installed. The new company includes the firms of 
John Wallace and Sons, Limited, agricultural engineers, 
Glasgow; the D.L. Motor Manufacturing Company, 
Limited, Motherwell ; and the Carmuirs Iron Foundry 
Company, Limited, Falkirk. The factory at Cardonald 
was one of the permanent factories erected for the manu- 
facture of shells, and was the largest of its kifd in the 
kingdom. The buildings alone cover about 12 acres, 
and the site extends to about 24} acres. When work has 
been fully set going employment will be provided for 
between 2000 and 3000 workmen. Production will be 
on the “* mass”’ principle, and it is anticipated that over 
5000 tractors will be completed annually. The type of 
tractor to be built is well known to agriculturists all over 
the country as the “‘ Glasgow tractor.”” The claim is made 
that with it the farmer does not require to wait for dry 
weather to use the machine. The machine has two 
wheels in front and one at the rear, all power driven. 
The manufacture of the machine is protected by patents 
in all parts of the world. The entire output of the new 
firm has been disposed of to the British Motor Trading 
Corporation, London, for a period of five years, and a 
British Empire concession covering the United Kingdom 
and all parts of the Overseas Dominions, except Canada, 
has been given to the corporation. 


The New Montrose Shipyard. 


Application has been made to the Board of Trade 
by the Coaster Construction Company, Limited, Montrose, 
for permission to construct fifteen launching ways, a slip- 
way, and two jetties on the eastern side of Rossie Island, 
and to form by dredging a fitting-out basin on the southern 
side of the island. 


Pig Iron. 


There is a continued steady demand for the 
various grades of pig iron. The position of steamers 
carrying the inward ore has improved, and costs have 
been slightly reduced in consequence. With prices at 
the present level this is fortunate, as higher rates would 
tend to wipe out business altogether. Hematite and 
foundry grades are still scarce, but forge qualities are 
picking up a fair number of orders. 


Finished Iron and Steel. 


Little change is reported in the steel trade. 
Specifications for plates are sufficient to account for 
outputs some months ahead. Business in sectional 
material, however, is rather slack, and makers are on the 


outlook for orders. The rise of 10s. per ton in black sheets 
has had little effect on business so far. Malleable bar iron 
works still have plenty of home orders, but there is prac- 
tically nothing being done in the export department. the 
present level of prices being prohibitive. Rivets. bo!'s. 
and nuts have been in keen demand of late, and qucta 
tions are tending upward. Tube makers also report 4 
healthy turnover. 


Coal. 


The various branches of the Scotch coal trade 
are comparatively busy. The demand for all classes of 
fuel is brisk, and with the reduction in outputs the collieries 
are hard pressed to meet requirements. Industrial 
concerns, gas companies, and railways are all taking big 
deliveries. Houszhold fuel is becoming more active. 
Exports on the East Coast are restricted by outputs, more 
particularly in Fifeshire, where a large number of steamers 
are in port awaiting their turns. Good consignments of 
Ayrshire coals continue to go to Irish markets, while 
strict supervision is still maintained over shipments of 
Lanarkshire material. The aggregate shipments from 
Scottish ports during the past week amounted to 177,496 
tons, compared with 141,018 tons in the preceding week 
and 179,780 tons in the same week of last year. Ell coal, 
f.o.b. at Glasgow, 33s. 6d. to 35s.; splint, 35s. to 37s.; 
steam, 33s. 6d. to 34s. 6d.; first-class sereened naviga- 
tions, at Methi] or Burntisland, 36s. to 38s.; first-class 
steams, 35s.; third-class steams, 31s.; best steams, at 
Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 
Treble nuts, 30s.; doubles, 23s., singles, 28s. per ton in 
all districts. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Future of Coal Trade. 


THERE is much speculation as to the probable 
course of action of the Miners’ Federation of Great Britian 
Executive, which will meet, it is understood, on September 
2nd to consider the Government’s decision respecting 
nationalisation. In the meantime, although resolutions 
are here and there bing passed protesting against the 
Government action, still the opposition has not arrived, 
at any rate as yet, at the white-heat stage which was pre- 
dicted in some quarters if nationalisation out and out was 
not conceded. The stage has been occupied in this district 
temporarily by a move on the part of the extreme section, 
which, though it really intends to be serious, provides for 
those who know anything about the coal trade on its 
business side, a turn which is little short of burlesque. 
This extreme section is the industrial Committee of the 
South Wales Socialist Committee, which incorporates the, 
unofficial Reform Committee of the Rhondda. a group not 
altogether unknown in mischief making in the past. 
This Committee has produced a pamphlet entitled “* Indus- 
trial Democracy for the Miners,” and it is a sequel to the 
famous production known as “‘ The Miners’ Next Step.” 
According to the views of this Committee it is clear that 
a convenience should be made of the State to the extent of 
acquiring ownership of the mines, but the control of the 
‘mines should rest entirely with the workpeople. The 
idea is that the world’s requirements for coal should be 
ascertained, and that th: State through its appointed 
Minister and Controller should then make certain demands 
for supply upon the mining industry, and that the workmen 
should make their own dispositions to meet this demand. 
The assumption is therefore that if the requirements are 
less then the price must be increased to maintain the costs 
of wages, &c. The Committee’s theory of the application 
of democracy to industry implies selection of officials by 
workmen. They contend that the present system of 
control is all wrong and their belief is that the only 
possible method is “ from the bottom upwards.” To 
harmonise with this principle therefore they advocate 
not only the control of the mining industry by the miners, 
but further the control and management of any particular 
mine by the miners actually working therein. In giving 
expression to these extraordinary views the Committee 
overlooks some extremely vital factors. Such a con- 
tingency, as foreign competition is entirely ignored, and it 
apparently airs its theory as if this country had a monopoly 
of coal and the markets of the world. To ascertain the 
probable requirements of coal in this country and abroad 
is apparently a simple process, but the most astute men 
in the coal trade for years past have been engaged upon 
that task in order to guide them in their operations, and 
yet have been lamentably wide in their calculations. The 
writers of the pamphlet lay stress on the point that no 
solution of the problem will be satisfactory which does 
not limit the amount of work required by the individual 
miner. It is understood that the pamphlet was laid 
before the Coal Commission together with an offer to give 
evidence in support of its proposals, but the offer was not 


accepted 


Lost Output. 


A statistical statement showing the number of 
attendances and estimated output lost owing to avoidable 
absenteeism, strikes, and want of tonnage quarterly and 
weekly for the South Wales coalfield for the period twelve 
months ending July 12th last has been issued by Mr. 
Finlay A. Gibson, the secretary of the South Wales Coal- 
owners’ Association, who points out that the maximum 
possible number of attendances excludes official holidays 
and attendances lost through accidents. The output lost 
owing to strikes and avoidable absenteeism has steadily 
increased each quarter in the last twelve months from 
1,103,339 tons to 1,464,870 tons. Capital has been made 
by the workmen’s representatives of time lost through 
lack of wagons, but it is shown that whereas over 5} million 
tons were lost through strikes and avoidable absenteeism, 
less than 600,000 tons were lost through the want of ton- 
nage. About 580,000 tons were lost through men being 
unable to attend owing to accidents, falls, flooding, break- 
downs, &c., in the twelve months. Briefly, the figures 





for the twelve months are as follows :—Avoidable 
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absenteeism, number of attendances lost, 4,401,583 ; 
estimated output lost, 4,594,457 tons. Strikes, number of 
attendances lost, 638,819; estimated loss of output, 
658,316 tons. Strikes and avoidable absenteeism, number 
of attendances lost, 5,049,402; estimated output lost, 
5,256,326 tons. Unavoidable absenteeism, number of 
attendances lost, 2,020,633; estimated output lost, 
2,120,654 tons. Transport difficulties, number of attend- 
ances lost, 574,006 ; estimated output lost, 595,723 tons. 
The fall in the output per unit attendance is significant. 
The percentage for twelve months was 1.05, but whereas 
for the two first quarters of the period of twelve months 
it was 1.08, for the last two quarters it was 1.04 and 0.99 


respectively. 
Miners and Reduced Output. 


The allegations which have recently been made 
that miners have deliberately cut down production have 
drawn from Mr. Robert Smillie an emphatic denial, and 
he added that action would be taken immediately if it 
were proved that workmen in any particular district were 
found to be deliberately adopting that practice. The 
South Wales Coalowners’ Association, however, has sub- 
mitted direct evidence of restricted production, provided 
by the following authenticated facts :—At one colliery 
in the weatern district the first step taken by the workmen 
under the seven-hour day was to reduce their turns or 
stints; in one seam the stint was reduced from seven 
trams of coal a day to five, in another from four to three, 
and in a third from five to four. At another colliery in 
the same district two colliers in a stall filled six trams of 
coal on a particular day instead of the stint number of 
five. They were immediately requested by the other work- 
men to hand over to the checkweighers’ fund the value 
of the extra tram of coal they had worked. The colliers 
have so far refused to comply with this demand, and the 
workmen’s committee has now informed the management 
that unless the two colliers hand over to the checkweighers’ 
fund their earnings on the extra ton of coal the general 
body of the men will refuse to go down the pit with them. 
At a third colliery the owners are satisfied that the work- 
men are restricting outputs by about 18 per cent. The 
coalowners have investigated the complaint of the manage- 
ment in this case and are satisfied that the time occupied 
in producing the amount of coal which constituted the 
stint is not as long as the men are able to work under the 
seven-hour day limitation. At many collieries the work- 
men are so indifferent on the question of output that they 
have recently discharged their own checkweighers. 


Water Shortage. 


At Llanelly, owing to the water famine, it was 
found necessary on Monday to close down tin-plate works 
and other works, with the consequence that thousands of 
men were idle, but operations were to be resumed on 
Tuesday, sufficient supplies of water from auxiliary sources 
being available to enable the works to carry on for a week 
or so. There has been a heavy fall of rain, however, this 
week, and it is hoped that rationing of water supplies will 
be dispensed with shortly. Owing to the effect upon 
employment of men engaged at steel works, &c., the Cardiff 
Corporation varied the hours this week during which sup- 
plies were cut off, and thus enabled a reversion to be 
made to the old hours of work on the docks at Cardiff and 
Penarth so far as the coal trimmers and tippers are con- 
cerned. The resumption of the single shift by day and 
night, as against the double shift by day that was tempo- 
rarily arranged, means that coal tipping operations are 
prolonged by several hours, which is of advantage. 


Newport’s Water Scheme. 


Mr. W. A. Tait, engineer, of Westminster, to 
whom the Newport Corporation submitted various pro- 
posals for increasing its water storage, has reported in 
favour of the Talybont scheme as the best for the town, 
with a service reservoir near Newport and with piping 
capable of carrying the water at the rate of 1} million 
gallons daily. This scheme, he says, would tide the 
Corporation over a number of years until prices might have 
fallen to some extent. The question was raised at a meet- 
ing of the Waterworks Committee whether the Corporation 
should be recommended to go to Parliament next session 
for the necessary powers on similar lines to those proposed 
for last session, or to ask for a postponement of the con- 
struction of the reservoir for, say, ten years. -The Com- 
mittee decided to consult parliamentary agents on the 
matter prior to holding a special meeting of the Town 
Council. 


Current Business. 
Business has been quiet for the reason that 


collieries ere so fully stemmed for early loading that they | 


have very little coal to sell, while furthermore licences for 
export of coal are not being granted so freely by the Coal 
Mines Department owing to the heavy quantities required 
for home consumption. The tone of the market is very 
firm, and there is a plentiful supply of tonnage in dock, 
despite the fact that so many steamers have gone away 
in ballast rather than suffer detention, which is inseparable 
from loading a cargo at South Wales ports just now. 
Colliery salesmen are quoting 85s. for best large steams 
and in some cases are indicating 90s. Ordinary large 
steams and Monmouthshires are round about 80s., and 
through coals are 70s. to 75s., while smalls range up to 
70s., which is easily obtainable for best bunkers. The 
authorities are only allowing small steamers to trade to 
France provided they are not required to take coals to 
home coasting ports. The South Wales coalowners have 
agreed to the recommendation of their Commercial Com- 
mittee that prices of bunker coals for vessels in the home 
coasting trade should be limited, and it is understood that 
the prices proposed will be announced at the end of this 
week. Patent fuel makers are very busy and full up with 
orders for the next few weeks, prices being nominally 
80s. to 85s., while the coke market is also strong and 
makers are asking 105s. The pitwood position is un- 
changed and quiet. 


Newport. 
A firm tone characterises the market for all 





Monmouthshire coals. Bookings are very heavy and 
large quantities are being requisitioned for home needs. 
Tt is only in the case of very small parcels that exporters 
can get supplies for early loading, and for these 80s. and 
in some cases rather more is asked for large coals. 


Swansea. 


There is no perceptible change in the anthracite 
or steam coal market. All descriptions of anthracite 
large and machine-made qualities are very scarce for early 
loading. 








Latest News from the Provinces. 





LANCASHIRE. 
Naval Works at Barrow. 


Art Barrow Shipyard there is not much Admiralty 
work on hand in the way of shipbuilding. There are no 
battleships or cruisers on the stocks. At the fitting-out 
berths work is going on on H.M.S. Diomede, a light cruiser, 
and also on a number of submarines. Messrs. Vickers hold 
orders for passenger and cargo steamers and an oil carrier, 
and far from the number of men employed being lessened, 
they are wanting many men in various departments con- 
nected with mercantile tonnage. 


SHEFFIELD. 
Iron, Steel, and Coal. 


There continues to be a scarcity of all kinds of 
pig iron, especially of Derbyshire and Lincolnshire, and 
now the steel works are getting into full operation again 
the restricted supplies are more pronounced. The trouble 
arises to a considerable extent from the fact that steel- 
making furnaces of all kinds have been installed during 
the last few years at a very much faster rate than blast- 
furnaces. Derbyshire basic remains a market item, 
though it will probably disappear with more normalised 


conditions. It is still difficult to obtain ordinary qualities 
of ‘“‘Crown” bar iron. There is plenty of scrap material 
to be had. Prices of all pig iron show little actual move- 


ment, though the tendency is upward. Siemens acid 
billets are £19 12s. 6d. and Bessemer £19 2s. 6d., hard 
basic being £16 10s. and soft £15 5s. In fuels, best South 
Yorkshire steam hards are quoted 29s. to 29s. 6d.; Derby- 
shire, 28s. 6d. to 29s.; seconds, 27s. 6d. to 28s.; cobbles 
and nuts, ditto. Slacks are very scarce. As a result of 
the strike it is estimated that an output of 4,000,000 tons 
of coal was lost. Neutrals are receiving nothing just now, 
and exports to France and Italy are restricted. A certain 
quantity may be going to Denmark. For house sorts 
branch is quoted 33s. to 33s. 6d., and best Silkstone 
29s. 6d. to 30s. 6d., all per ton at pit. 








Glasgow Corporation Tramways. 





THE annual report of the Glasgow Corporation Tramways 
for the year from June Ist, 1918, to May 3lst, 1919, 
forms interesting reading. It will be remembered that 
the Glasgow tramways undertaking is in the happy posi- 
tion of having paid off the whole of its original debt. 

At the outset it may be mentioned that the total length 
of line, measured as single track, which was operated 
during the year under consideration was 198 miles 2 fur- 
longs 18 yards. Of the total 149 miles 3 furlongs 122 yards 
were in the City of Glasgow ; 14 miles 2 furlongs 159 yards 
in the*burghs of Clydebank, Paisley, Rutherglen, and 
Renfrew , and 34 miles 2 furlongs and 18 yards in the 
counties of Lanark and Renfrew. The total capital 
expenditure as at the end of May, 1918, had only been 
£3,862,934. During the year there was additional capital 
expenditure to the extent of £17,365 lls. 4d., while the 
sum of £91,913 4s. 7d. was expended on the upkeep of the 
track in ordinary repairs. In addition to that amount, 
the sum of £137,394 ls. 10d. was set aside out of the year’s 
revenue to meet the cost of renewal of track. It is 
explained that the last mentioned figure is calculated at 
the rate of £700 per mile of single track, which is the 
method of dealing with renewals that has been adopted 
by the Glasgow Corporation. While on this subject it 
may be of interest to see at how much per car mile the 
amount works out. The car mileage run during the year 
was 25,581,547, while £137,394 1s. 10d. represents 
32,974,582d. The allowance per car mile was therefore 
at the rate of over 1}d., this allowance, it is to be remem- 
bered, being only for repairs to permanent way. In 
addition, the following rates of depreciation are allowed 
for :— 


Per cent. 
Power station and sub-station’s plant he 
2 SOS yee eee eee eee 5 
Electric equipment of cars ee | 
Other rolling stock.. .. - w 
Clydebank bridges .. 5 


The amount at the credit of the depreciation and 
permanent way renewals funds at May 3lst, 1918, was 
£297,412 14s. 5d. As a result of the year’s operations 
the balance standing at the credit of the funds at May 30th 
last was £449,005 13s. 2d. In this connection we may 
remind our readers that the London County Council, with 
its far more expensive track, only deems that the requisite 
amount to put by for renewals is two-thirds of a penny per 
car mile, and it does not succeed in reaching even that 
comparatively small amount. 

Beyond the sums already mentioned, thére is a general 
reserve fund, which at the end of May this year stood at 
over £31,000. Then there are a third party accident fund, 
which stands at £9569 odd; an employers’ liability fund 
account, which amounts to £2134; and a fidelity fund 
account, totalling £675. 

The result of the year’s working was that the ordinary 
income amounted to £1,531,319 19s. 2d., and the working 





expenses, including payments to dependents of employees 
serving with H.M. Forces, &c., to £1,249,988 15s. 1d, 
The net revenue was therefore £281,331 4s. ld., to which 
had to be added £10,564 17s. 6d. interest on investments, 
so that the amount available became £291,896 ls. 7d, 
From it were paid £9754 19s. 5d., being the proportion 
of the traffic receipt due to the Paisley District Tramway 
Company, Limited, £83,701 17s. 4d. for income tax, and 
£123 lls. 9d. for parliamentary expenses. Then 
£46,149 Is. 2d. were added to the depreciation fund and 
£137,394 1s. 10d. to the permanent way renewals fund. 
As a result there was a halance of £14,772 10s. 1d., which, 
under Sec. 30 of the Glasgow Corporation Act of 1909, 
was paid over to the Common Good. This sum is very 
considerably smaller than it was the year before, when 
the amount paid over to the Common Good was as much 
as £177,552 13s. 4d., and the falling off is explained by 
the fact that whereas in the year ending May 31st last the 
gross revenue showed an increase of £120,670 Is. 11d. 
as compared with the year before—the average traffic 
revenue having increased from 12.832d. to 14.330d. per 
car mile—the working expenses, excluding the expenditure 
incurred on account of the war, showed an increase of 
£226,056 10s. 3d. The total amount of working expenses 
worked out at 11.027d. per car mile, as compared with 
8.682d. The percentage of working expenses to traflic 
receipts was 77.06, as compared with 67.73 the year 
before. 

The total number of kilowatt-hours generated at the 
power station was 45,541,251. Of that amount 813,0%5 
kilowatt-hours were used at the station, so that the total 
sent out amounted to 43,903,500. Taking into account 
the amounts supplied to the Electricity Department, lost 
in the mains, used in sub-stations and the car works, 
depots, &c., the total amount issued to sub-stations for 
the traction load was 39,984,597 kilowatt-hours. Calcu- 
lating the loss in transmission and conversion at 3,117,749 
kilowatt-hours, the total amount of energy delivered from 
the sub-stations’ direct-current bus-bars was 36,866,848 
kilowatt-hours. The number of units used per car mile 
for traction and lighting worked out therefore at 1.56, 
which was exactly the same figure as was experienced 
the year before. 

Quite a number of most interesting figures are contained 
in the accounts. We give a few of them below :— 


Percentage of loss between kilowatt-hours deli- 
vered from the power station and the kilowatt- 
hours used for all purposes... .. .. .. «. 7. 

Percentage loss, traction load ee Ae A 

3 


Maximum load on power station 3,100k.w. 
Load factor on total load Se eae Sere 9.68 p.« 
Coal consumed per kilowatt-hovr generated 2.778 lb 
Average cost of current per kilowatt-hour .. 0. 696d 
Average number of cars in use (14-hour day) 667 .98 
Number of passengers carried... .. . a 464,246,677 
Average revenue per car hour ‘ 8s. 11.4d 
Average receipts per mile of single track £7704 
‘eo i route mile RE £15,379 
wa pe head of population served £1 6s. 7d. 
ro Car miles per day per car sae ate 104.64 
a speed per hour, miles 8.18 
Aa Car hours per day aac! sare 9351.70 
“a working expenses per passenger 0. 6009d. 
a fare paid per passenger .. .. .. -. «. O.790d. 
a number of passengers per car mile ss) ioe See 
mx number of passengers per mile of single track A ag 
03. 


journeys per head of population perannum .. 


” 


The fares charged vary in amount from 4d., for which 
sum the passenger is carried an average distance of 
1.15 miles, to 7d., for which sum the distance which can 
be travelled averages 14.48 miles, the average fare charged 
per mile being 0.434d. The following table gives the 
number of passengers carried during the year at the 
various fares and the revenue from each fare, with per- 
centages in each case. 





Passengers carried. Traffic receipts. 





Fare. se 
Per 








Per 
Number. cent. Amount. cent. 
H £ . é. 
4d. .. 290,080,376 62.48 604,334 2 4 39.56 
1d. «| 121,285,355 | 26.12 505,355 12 11 33.08 
14d. 31,750,977 6.84 198,443 12 1) | 12.99 
2d. oo «+ c+ 20,348,906 | 2.23 86,240 17 6 5.65 
a ees 4,846,252 1.05 50,481 15 10 3.31 
3d. and upwards 5,934,812 1.28 82,261:12 73 5.39 
Sundries ap — _ 370 3 1 -02 
464,246,677 100.00 | 1,527,487 16 5 |100.00 
j 





Bearing in mind that the average working expenses 
for each passenger amount to 0.609d., it will be observed 
that all the 4d. fare passengers, which represent 62.48 
per cent. of the total, are carried at a loss. 








LAUNCHES AND TRIAL TRIPS 





Pasna, single-screw ship of the B standard type ; built by 
Swan, Hunter and Wigham Richardsons, Limited, at Walleend 
Shipyard ; to the order of the Shipping Controller, but trans- 
ferred to the Asiatic Steam Navigation Company, Limited ; 
dimensions, 400ft. by 52ft. beam and 31ft. moulded depth ; to 
carry about 8200 tons on a draught of 25ft. 8fin.; engines con- 
structed by builders at their Neptune Works; completion 
recently. 








Tue STANDARDISATION OF CHAINS.—The recently formed 
Association of British Driving Chain Manufacturers—the 
members of which are the Alfred Appleby Chain Company, 
Limited, Brampton Brothers, Limited, both of Birmingham ; 
the Coventry Chain Company, Limited, of Coventry : and Hans 
Renold, Limited, of Didsbury, Manchester—has quickly got to 
work, and has already standardised certain sizes of roller chains 
and wheel tooth widths. In a leaflet which has been sent to 
us we notice that the sizes at present standardised have pitches 
of from jin. to jin., and that they are made both wide and 
narrow. The dimensions standardised are the roller diameter, 
the width between plates, the depth of shroud below roller 
seating, and the width of tooth. The standardised chains 
will, we understand, be available early in December ef this year. 
We gather that it is intended later to proceed with the stan- 
dardisation of chains above jin. pitch. 
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French Engineering Notes. 


Franco-Belgian Trade. 

Tue difficulty of conciliating the interests of 
France and Belgium is retarding the negotiations being 
carried out for a commercial arrangement between the 
two countries, and so far as matters have gone there 
appears to be little chance of arriving at a satisfactory 
solution. The Belgians are trying to induce the French 
to adopt a policy of free trade, and to a certain extent they 
are met by the French Government, which offers to allow 
the importation, free of duty, of certain goods that would 
not affect the interests of home manufacturers on con- 
dition of Belgium permitting the free importation of certain 
French products. This is the basis upon which the 
Minister of Reconstitution proposes to replace the old 
commercial treaties with special arrangements. Although 
the system provides for a very limited free trade, it does 
not go far enough to satisfy Antwerp, which evidently 
looks to an extension of this policy as a means of reviving 
its former prosperity. Antwerp specially insists upon the 
suppression of the “ surtaxe d’entrepét’’ which has to be 
paid on extra-European goods coming from Antwerp. 
This tax was imposed for the protection of French ports, 
principally Dunkirk and Havre, and the Government is 
unable to suppress it. On the other hand, facilities are 
offered whereby Antwerp would become the port of 
Strasburg and Eastern France, but that is regarded as 
wholly insufficient, and the port is wondering how it can 
recover its prosperity independently of the Germans. 


Wagon Building. 


The repairing of the many thousands of more or 
less dilapidated railway wagons that were left as an after- 
math of the war is a problem which the Government tried 
to solve by entrusting as much of the work as possible to 
the Roanne and other arsenals. The placing of orders 
with State establishments which were not equipped for the 
work aroused a good deal of criticism at the time, and during 
the early stages of the experiment the cost was certainly 
high ; but as orders continue to be given out to Roanne 
it is to be presumed that the Government is satisfied with 
the results. Nevertheless, the total output of the State 
establishments is not more than 500 wagons a month. 
All the private concerns which repair or build wagons have 
more work in hand than they can execute, and as nothing 
more can be done at home the Government is placing tenta- 
tive orders in Switzerland. Meanwhile there has been some 
trouble over the assembling at La Rochelle of the American 
wagons which were purchased by the French Government. 
The work was entrusted to an American firm, which, on 
being deprived of military aid through the departure of 
the American contingent, had to resort to civil labour. 
As this meant the recruiting of 3000 hands the authorities 
at La Rochelle feared that this demand for imported labour 
and the consequent inflation of the already high prices 
would be detrimental to local interests. An arrangement 
has been come to whereby the necessary men will be taken 
from amongst the Russian soldiers at present stationed 
there, and that the work will be completed within a year. 
Electrification of Railways. 

The probable early distribution of close upon 
2,000,000 horse-power from the hydro-electrical generating 
plants being installed in the Alps and the Pyrenées has 
rendered some of the railway companies partially inde- 
pendent of coal supplies at a time when fuel is exceedingly 
searce and dear. The Paris, Lyons and Mediterranean, 
the Orleans, and Midi Railway Companies have submitted 
a project to the Government for the electrification of 
10,000 kilometres of line. The question of deciding upon 
the system to be employed presented some difficulty, since 
experience on this side has been limited to triphase current 
in Italy and to monophase current, on a much smaller 
scale, in Switzerland. The Government therefore sent 
a commission to the United States to visit the electrical 
railways where the mono-triphase, or split-phase, and the 
high-tension continuous-current systems are employed. 
\fter spending three months in the States the engineers 
returned towards the end of July and have now presented 
a report giving the results of their investigations. The 
monophase system is rejected on account of its drawbacks, 
especially the difficulty of locomotives starting under a 
heavy overload. The split-phase system, which preserves 
the simplicity of the monophase installation with a tri- 
phase transformer on the locomotive, has also many 
defects, and in the opinion of the French engineers it has 
proved disappointing. On the other hand, the continuous- 
current system presents considerable advantages, and in 
view of the remarkable results obtained on the Chicago, 
Milwaukee and St. Paul Railway with continuous current 
at 3000 volts the French Commission has no hesitation in 
declaring that it is the only one sufficiently developed for 
electric traction on main lines. 3 


Units of Measure. 


Upon the recommendation of the Commission 
of Metrology, the Committee of Arts and Manufactures, 
the National Bureau of Weights and Measures, and the 
Academy of Sciences, a decree has been published giving 
a complete subdivision of the secondary units of measure. 
There are no appreciable changes in the old units, but the 
list is completed by several that are new or are little known. 
The sthéne is the unit of force, the pieze is the unit of 
pressure, the thermie is the unit of heat quantity, and in 
cold storage the quantities of heat removed are stated in 
frigories. The unit of light is lux, and the power of 
optical systems is expressed in dioptries. 


Paris Electric Supply. 

On account of the shortage of fuel and especiall 
of the poor —— the secneinel carmganiie in Paris on 
no longer able to guarantee a regular supply of current. 
Nevertheless the men employed at the electrical generating 
stations have issued a manifesto stating that these irregu- 
larities are due principally to the failure of the companies 
to keep their plants in an efficient state of repair. The 
Metropolitan and Nord-Sud are running very slow services 
with @ view to economising coal. 
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STEAM GENERATORS. 


129,787. July 15th, 1918.—Water Gavuces, Cammell, Laird 
and Co., Limited, Birkenhead, Sir G. J. Carter, and J. 
Purves. 

Ir is exceedingly difficult with the pressures now in ‘use, on 
opening a test cock, to determine whether or not the water level 
is above or below the test cock. This is due to the fact that the 
fluid issuing from the mouth of the cock does so in the form of a 
jet which is practically the same whether the water level be 
above or below the test cock. Glass gauge tubes are, of course, 
very liable to fracture,and it is always difficult to distinguish 
with certainty between a full and an empty gauge glass. In 
order to overcome these difficulties, the spare gauge is fitted 
with a metal tube the external diameter and length of which 
are such that it may be used to replace the usual glass tube. 
This tube is drilled with a series of suitably pitched small bore 
holes, a convenient size of hole being about one-thirty-second 
of an inch in diameter. When the gauge cocks are opened, the 
water in this tube stands at the same level as that in the boiler, 
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and it is found that the jets which issue from the holes below 
the water level are very distinct in character from those issuing 
from the holes above the water level. The result is that the 
water level in the boiler can be determined, within the limit of 
the pitch of the holes, by the nature of the jets issuing from 
the several holes. Such a gauge fitted with a metal tube is 
independent of extreme variations of temperature and pressure, 
which result in the fracture of glass tubes, and can be relied 
upon at all times to _— a certain indication. The wall of the 
tube, where it is perforated by the holes, may be increased or 
diminished in thickness, so as to give the desired relationship 
between the length of the bore and the diameter of bore necessary 
to give the most distinctive forms of jets for water and steam 
respectively. Good results for practical purposes are obtained 
when the diameter of the hole is equal to the thickness of the 
wall of the tube.—July 15th, 1919. 


INTERNAL COMBUSTION ENGINES. 


129,951. March 28th, 1919.—Two-stroxre Enerngs, C. Serex, 
J. Niclausse, and A. Niclausse, 24, Rue des Ardennes, Paris. 

In this engine an effort has been made to improve the scaveng- 
ing by increasing the volume of scavenging air without going 
to the expense of special air pumps. The arrangement is only 
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applicable to engines having two, or multiples of two, cylinders 
with their ¢ set at 180, deg. In the elevation, the two 
cylinders are shown side by side for the purposes of the descrip- 
tion. In the plan view, the cylinders are shown in their proper 
respective positions. It is aimed to provide a volume of scaveng- 


ing air equal to twice the volume of the working cylinder. The 
pistons are thus extended to form trunk pistons, working in a 
larger bore, of such dimensions that the lower face of the piston 
sweeps out a volume equal to one and a-half times the cylinder 
capacity, while the annular space above the trunk piston pro- 
vides the remaining half volume. Ports and cting p Zz 
are provided to conduct the air compressed by the trunk pistons 
in the following manner. The engine moves from left to oH 
—as indicated by the arrow in Fig. 1. The left-hand piston 
finished its upward. stroke and is going to commence its down- 
ward stroke while the right-hand piston has completed its down- 
ward stroke and is going to commence its upward stroke. During 
the downward stroke of the left-hand piston, the air contained 
in the crank casing A, which has entered during the preceding 
stroke through the valve B, is compressed. At the same time 
air will be drawn into the space above the annular portion of 
the piston C through the orifices D of the left-hand cylinder from 
the pipe E connecting it to the other two cylinders, the passage 
F}, the crank casing and the valve B? of the right-hand cylinder. 
During the beginning of the same period, the sir contained in 
the crank casing A? of the right-hand cylinder and the air 
brought there from the annular portion of the right-hand cylinder 
escapes through the scavenging ports G1, scavenges the cylinder 
and the excess escapes through the exhaust passages H', The 
piston C}, continuing its upward stroke, sucks air into the crank 
easing through the valve B4, while the air contained in the 
annular portion by the piston C? is delivered through the orifice 
D1, pipe E’—not shown in Fig. 1—orifice K and the passage F 
and into the crank casing A.—July 24th, 1919. 





DYNAMOS AND MOTORS. 


129,828. July 29th, 1918.—TuE Conrrot oF DYNAMO-ELECTRIC 
Macutvery, J. Cooper Wilson, The Gables, Great Bridge- 
ford, Stafford. 

This invention has reference to the control of dynamo-electric 
machinery, and relates more particularly to means for avoiding 
the lag or delay in regulation due to self-induction in the field 
cirenit. It is therefore particularly applicable to the electric 
driving of rolling mills. In the example shown, a double 
winding is used on the field system of the main machine, one 
portion of the winding being excited from a constant potential 
source. A is the machine—whether a generator or motor— 
whose field changes are to be accelerated, B being its field 
winding which is energised from a “ exciter D, the normal 
field of the latter being varied by the potentiometer-t 
regulator C. This auxiliary generator or exciter D has also the 
additional winding E connected in series with the transformer 
coil F on the main field winding B. The coil F is so arranged 
that a current is set up in it by inductive action—after the 
manner of a transformer—when the current in the ordinary 
field winding B varies. The connections of the various coils 


are such that when the main field or magnetic flux of the machine 
is, for instance, being increased by suitable adjustment of the 
regulator C, a currert is induced in the coil F and hence in the 
circuit containing it and the coil E. This induced current is in 
a direction to cause the voltage of the auxiliary generator D 
to strengthen the current to which such increase in flux is due. 
When the fi. x is being decreased, however, the induced current 
in the circuit of the coils will be in the reverse direction, and the 
exciter D will produce a voltage which diminishes the current 
of the main field. The main field is not intended to be reversed, 
but only to be varied in strength. The winding B is connected 
in series with the exciter D, so that the current in it may be 
varied at will by the regulator C. The transformer winding F, 
besides being arranged in series with the extra coil E on the 
exciter field, is connected to the constant pressure supply. 
The coil E therefore actually carries a current which may be 
regarded as made up of two components. One component is 
a constant current, determined by the constant pressure supply, 
whilst the other p t is the transient current induced in 
the coils F and E by the changes of the flux in the field systems of 
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'the machine and its exciter. An aiternative arrangement is 
- - ; 





d in the specification.—July 24th, 1919. 


SWITCHGEAR. 


129,853. August 29th, 1918.—Execrric Curt-outs, A. H. 
Railing, C. C. Garrard, and W. Wilson, all of 67, Queen 
Victoria-street, London. 

The object of the invention is the production of a plug and 
cartridge form of cut-out of a robust and simple construction, 
having a minimum of parts, reliable contact and efficient separa- 
tion and protection of conducting parts of opposite polarity, 
the arrangement being such that the plug member may be readily 
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and quickly inserted into the socket member or removed there- 
from for renewal of the cartridges. A socket of porcelain A 
is formed with a centr] recess B at the centre of which is 
mounted a split tubular tact C ec ted to a terminal D 
placed outside the base. A flanged tubular contact E of a 
slightly larger internal diameter than the recess B is mounted 








concentrically on the base, preferably leaving a ring of porcelain 
between the two tubes, are connected to a terminal F ; this 
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fixed contact may be a complete circular contact or a part ot 
such contact. It is provided with two bayonet slots, one of 
which is shown at G for locking the plug. A porcelain cover H 
is screwed to the base. The cartridge holder or plug comprises 
a plain tubular part adapted to fit into the flanged tube E, and 
make good contact therewith, set into a head of insulating 
material, which may be arranged if desired to accommodate 
an indicator to show when a fuseis blown and the condition 
of the indicator could be inspected through the glass-covered 
opening P. The end of the tube is provided with pins or pro- 
jections K, which, when it is inserted into the flanged tube, engage 
with the bayonet slots G, locking plug and socket together. 
The end of the tube which is inside the head is flanged internally 
to form a seating contact L for the top connection N of the 
cartridge fuse M. A friction tongue or tongues may be formed 
in the tube for retaining the cartridge therein. The lower 
contact of the cartridge fuse M is a pin O adapted to enter the 
central contact C of the socket. A cartridge fuse being placed 
into the holder and the plug inserted into the socket, connection 
between the conducting parts is quickly established by turning 
the plug sufficiently to cause the pins toengage the bayonet 
slots, locking the plug and socket together, and by reason of 
the action of the inclined bayonet slots G, the seating contacts 
L and N at the top and the central contacts C and O at bottom, 
are firmly pressed together, ensuring very efficient contact 
between the parts ; also practically a sealed chamber of insulat- 
ing material is interposed between the inner contact and the 
outer concentric contact, thus efficiently separating the live 
parts of opposite polarity. The fuse wire in the cartridge is 
connected between the contacts N and O. In order to ensure 
the noninterchangeability of differently rated cartridge fuses, 
the central tubular contacts C of the sockets and corresponding 
end contact pins O of the cartridges are made to differ in size 
according to the rating. Thus, a cut-out rated for, say, 5 ampéres 
would have small central and end pin contacts, but those of a 
15-ampére cut-out would be larger, so that the pin contact of 
the latter could not enter into the central contact of the smaller 
cut-out, consequently the plug could not be inserted into the 
socket.—July 24th, 1919, 


AERONAUTICS. 


1918.—A -LaTERAL INCLINOMETER 


November 5th, 
C. Ferguson, 9, Jubilee-avenue, 


AEROPLANES, G. 


129,895. 
FOR 
Belfast. 

This invention relates to an instrument for indicating the 
lateral level, or inclination. of aircraft during flight, and com- 
prises three parts, marked A, B, and C, Figs. l and 2. Aisa 
pendulum body pivoted in a frame E which is attached to the 
aircraft so as to move in the direction indicated by the arrow. 
This part A maintains its upright position by gravity, and on it 
are fixed the parts B and C. is a perfectly counter-balanced 
spindle pivoted on the centre line of A, and is fitted with a 
pointer D and a slotted arm H, Figs. 1 and 4. C is a pendulum 
body pivoted in a horizontal position on the centre line of A, and 
having at its heavier end the oval shaped projection N, by means 
of which it engages the slotted arm H. The lateral movement 
of C is regulated by stops K—K, Fig. 2, attached to A, or it may 
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be controlled by a light spring. Fig. 3 shows an elevation of A 
on the dotted line. The frame E is fitted with a dial F, Fig. 1, on 
which a well defined vertical line is shown, and may be marked 
off in degrees round a circle, as may be found convenient. This 
instrument, it is explained by the inventor, only becomes active 
under speed, as when the aircraft is in flight, in perfectly straight 
flight, the part A maintains its level, or upright position, by 
gravity, speed holds the part C perfectly central, keeping the 
pointer D in an upright position, indicating against the dial F, 
whether the aircraft is flying laterally level or not. When flying 
in a circle centrifugal force causes the lower part of A to incline 
outwards, at the same time throwing the heavy end of C in the 
same direction, carrying with it the arm H, and causing the 
pointer D to retain its correct.upright position.—July 24th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


129,579. February 4th, 1919.—E.Lecrric Wave MeETERs, 
Professor J. S. E. Townsend, 20, Merton-street, Oxford. 

According to this invention, which relates to means for measur- 
ing the length of electric waves, the capacity of an oscillatory 
circuit is varied, thus obtaining an increased range of wave 
length. In some cases two condensers of equal capacity are 
employed, together with means for connecting them either in 
series or in parallel to the patentee’s variometer. In other 
cases varions condensers are connected as desired to the vario- 
meter. Preferably, however, the capacities are so related to 
ope another that the ranges of wave lengths obtained are in 
simple proportion to each other and thus may be read on a single 
scale. In Fig. 1, V is the variometer, having a switch 8 od 
means of which the coils may be connected either in series or in 
parallel, C K are condensers of approximately the same capacity, 
and A is a switch by means of which the condensers may be 
connected either in series or in parallel to the variometer. Thus 
if the range of wave lengths obtained by rotating the movable 
coil with the condensers in series and the coils in parallel be 
from 250 m. to 500 m., the range obtained from the coils in series 
will be from 500m. to 1000m., while by changing over the 
switch A so that the condensers are in parallel waves up to 2000m. 
in length can be measured. Since the ranges are in simple 
proportion to each other, the lengths may be read on a single 
scale, In Fig. 2 two condensers C and K are employed, C being 





always connected to the variometer, whilst K can be connected 
in parallel to C by inserting into sockets A a plug P provided 
with a pointer R, against which a scale D on a dial F, fast with 
the movable coil of the variometer, can be read. When the 
condensere C only is in su the plug is inserted into sockets B, 
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and a second scale E can then be read against the pointer. The 

employment of a pointer upon the plug obviates any risk cf 

reading the wrong scale. A further alternative arrangement 
of the variometer and capacities is discussed in the specification. 

—July 17th, 19T9. 

129,804. July 17th, 1918.—-FuRNace Erricrency RECORDER, 
M. Chopin, 109bis, Avenue de Neuilly, Neuilly-sur-Seine, 
France. 

This is an instrument for determining the percentege of carbon- 
dioxide, or any other gas, in flue gases, by means of the variation 
in the electrical resistance of a solution when acted upon by the 
gas to be determined. A receiver A, made of insulating material, 
is connected by a pipe B with a container C for standard soda 
solution. The container is provided with a rubber bulb D by 
means of which the liquid can be forced up into the receiver A. 
The receiver is charged with standard soda solution until the 
level coincides with the mouth of the tube B, thus enabling a, 
definite measured volume of solution to be obtained. Two 
electrodes E and F are provided for enabling the electric current 
to be passed to and through the solution. The receiver charged 
with solution forms a variable electric resistance, which is con- 
nected in circuit with a battery G, switch and anammeterH. A 
vessel K is provided to receive gas from the furnace flues by way 
of a pipe L, the required aspiration and pressure for this purpose 
being effected by any suitable apparatus—not shown—connected 
to a flexible pipe at the bottom of the vessel. The gas is de- 
livered from the vessel K to the receiver A so as to pass through 
the solution therein by the pipe M. A three-way cock is provided 
so that the vessel can be brought into communication either 
with the pipe L or pipe M as required, a third position of the cock 
making communication between the vessel and both pipes. In 
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operating the key or switch N is closed for a short time, thereby 
causing an electric current from the battery to pass through the 
soda solution, this operation being effected before the furnace 
gases have been passed to the solution. The consequent deflec- 
tion of the ammeter needle as a result of this operation is 
observed. Owing tu the influence of temperature on the 
electrical resistance of the solution, and possible variation in 
tension of the electric current, the needle will not at all times 
coincide with the zero graduation of the ammeter scale. It 
is therefore necessary to effect an adjustment of the instru- 
ment to bring the needle to the zero position. After the 
adjustment is effected, a determined volume of gas is with- 
drawn from the flues into the vessel K and permitted to 
bubble through the solution in the receiver A. The electric 
circuit is closed again, and a second deflection of the indicating 
needle obtained which will be indicative of the carbonic acid 
content in a definite volume of the flue gases. A second galvano- 
meter P is connected with a thermo-couple, in the chimney, and 
thus indicates the temperature of the gases. The point of 
intersection of the pointers of the two galvanometers can be 
made to give a direct indication of the chimney losses. An 
alternative arrangement of the receiver A is described, in which 
@ continuous flow of solution is used to give a continuous record 
of the carbon-dioxide in the gases.—July 17th, 1919. 


LIGHTING AND HEATING. 


129,366. November 3rd, 1917.—AN ImprOvED ELecTRICAL 
Heater, C. G. Nobbs, 3, Learmonth-street, Falkirk, and 
the Falkirk Iron Company, Limited, Falkirk Ironworks, 
Falkirk. 

This invention is specially adapted for use in connection with 
the water circulation pipes of aeroplane or other water-cooled 
engines for the purpose of preventing the circulation water 
freezing, although it can be used for other heating or warming 
purposes ; for instance, it can be applied to the oil fue! furnaces 





and engines for the purpose of warming the oil and keeping it 
fluid, and it can be also used for many other purposes where heat 
application is necessary. As shown, the device is made in two 
identical parts A B, which can be clamped in position round 
about the water pipe C or other connection. Each part comprises 
two flanged spring metal plates D E of semi-circular shape, so 
as to conform to the shape of the pipe, the flanges of the plates 
being riveted together by rivets. e heating element G may be 
the ordinary mica sheathed type in which a high-resistance 
ribbon or wire is wound upon a mica plate and enclosed between 
two mica plates. This heating element is clamped between two 
spring steel stampings, and is set in position with its connection 
leads K brought through leading holes in the outer of the two 
spring steel stampings, and the two stampings and element are 
then held together by temporary external clamps while being 
riveted together. Full load current is then passed thrcug! the 
element, thus heating up the element and expanding the mica 
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core and the outer mica plates to set up a higher internal pressure 
and thereby effect a better conduction of heat to the metal 
contact surfaces. A third outer casing L is secured in position 
over the plate FE, and its flanges are riveted to the flanges of 
plates D E. A space is left between the plate E and the plate L, 
and may be left as a free or s:ill air space or be filled with heat 
insulating packing, such as mica borings or asbestos. The three 
flanged spring plates form a half section of the heater wher 
riveted together, and with the element G therein constitute 
a complete heating unit. Two end plates or covers M are fitted 
on each half section so as to retain the heat insulating material 
in place and are secured in position by means of bolts. The one 
half section is placed above and the other half section below 
the pipe to be heated, and the two parts are then secured 
together, and when so bolted or secured they form the ecmplete 
heating device. To increase the efficiency of the heat insulation 
the outer plates may be of polished finish in bright nickel, 
copper, tir, or aluminium. The heating elements can be con- 
nected up in parallel, series, or series-parallel, as may be pre- 
ferred. The exposed “ live ’’ service terminals may be enclosed 
within an outer casing, box, or shield when so required.—Jlyu 
jth, 1919. 





Forthcoming Engagements. 


WEDNESDAY, SEPTEMBER 3prp. 

THe BrrawincHaM MeraL_urcicaL Socrety.—Visit to the 
works of Belliss and Morcom, Limited, Ledsam-street, Bir- 
mingham. The inspection will start from the works entrance 
at 2.30 p.m. 


WEDNESDAY, THURSDAY, AND FRIDAY, SEPTEMBER 
10rx, lltH, anp 12TH. 
InstTiITUTE OF Muninc Enorneers.—Thirtieth annual general 
meeting. For programme see page 216. 


TUESDAY, WEDNESDAY, AND THURSDAY, SEP- 
TEMBER 16ru, lirs, anv 18TH. 
James Watr CENTENARY.—Celebrations at Birmingham. 
For preliminary programme see page 118 in our issue of 
August Ist. 


THURSDAY AND FRIDAY, SEPTEMBER 18ru anp 1917, 
IRON AND STEEL lNstITUTE.—-At the House of the Institution 

of Civil Engineers. Autumn meeting. For programme sce 

page 154 in our issue of August 15th. 

247TH 


AND THURSDAY, SEPTEMBER 


AND 25TH. 
InstITuTE oF Metats.—Autumn meeting at Sheffield. Fer 
programme see page 139 in our issue of August 8th. 


WEDNESDAY 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. F. 8. Fletcher has joined the 
Tees Side Bridge and Engineering Works, Limited, as general 
manager. 

WHITEMAN AND Moss, Limited, inform us that they have 
removed their head office from Avon House, 35, Long-acre, 
W.C. 2, to 71, Finsbury-pavement, London, E.C. 2, and their 
warehouse and stores to 29, Betterton-street, Endell-street, 
W.Cc. 2. 

Messrs. WRIGHT AND Marvin, of High Orchard Engineering 
Works, Gloucester, inform us that they have recently acquired 
the goodwill and assets of the business carried on tor many years 
by the late Mr. Charles H. Scott, M.1.M.E., consulting engineer 
and specialist in linoleum machinery, at Queen-street Chambers, 
Gloucester. They have also arranged tor Mr. J. E. Westle, 
who was associated with the late Mr. C. H. Scott for twenty- 
three years, and who managed the business during the latter’s 
many and prolonged trips abroad, to continue withthem. They 
will conduct the business from Queen-street Chambers, 
Gloucester, under the style of ‘‘ Charles H. Scott and Co.” 





Pn two 
ection 
16 two 
nt are 
being 
gl the 
) mica 


er 


eon 22nd September, ‘to: “gd WRANG 





Established 1856. 


gine 


eT. 


Registered as a Newspaper 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 





—_—— 
Vou. CXXVIII.—No. 3323] 


LONDON: FRIDAY EVENING, SEPTEMBER 5, 1919 


[Price{ scrum} NINEPENCE "Lvermon. 


és, 








_ 


PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





(iivil Service Commission. 


FORTHCOMING “EXAMINATION. 
ASSISTANT EXAMINERS IN THE PATENT 
FFICE (20-30), 18th SEPTEMBER. 

The Pe. pit the is the latest at which applications 
can be received. They must be made on torms to be 
obtained, with particulars, from the SECRETARY, 
i service Commission, Burlington-gardens, a a 

‘ 

a3 A Government Railway, for two 

of twelve months’ service, 
with seaibixan Seameney.. Salary £300-£10-£350 and 
a war bonus of £120 a year, which will be continued 
until six months after peace is restored, and will then 
be reconsidered, Free quarters and first-class passages. 
Liberal leave in England on full salary. Candidates, 
aged 23-35, who have had experience as Assistant 


Civil Engineers on Railway Maintenance should apply 
at once (b Sin ae 44 giving brief particulars of experi- 


Assistant Engineers, 3rd 
GRADE, REQUIRED for the 
— 














ence and CROWN AGENTS FOR THE 
NLONIES 4, otibacke London, 8.W. 1, quoting 
M/8556. 403 
(Carpenters, Engineers, 
JRNERS, FITTERS, RIGGERS, 

&e., REQUIK. 


ED MATELY for 


New pay and we: anywhere. 
Splendid chances pid Apply to 
INSPECTOK OF RECKUITING, 4, Henrietta-street, 
Covent Garden, W.C. 2, or to any Royal AM ie” 


Station. 
oe A 
Dar-es-Salaam Government Electric Power 

Plant in German Kast Africa, for one 

tour of 20-30 months, with possible extension. Salary 
£400-£20-£500 per annum, with a temporary local 
allowance of 10s. per day Free quarters and first- 
class passages. Liberal leove in England on full salary. 
Candidates who have had previous experience of power 
station works of street lighting and meter testing, and 
are capable of preparing estimates for new plant, 
should apply at once (by letter), giving brief details of 
age and experience, to the moa Sagi A. et FOR 
Sd gn eo a 4, Millbank, 8.W. 1, ant a 

G.E, 427 
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oreman Required _ for 
FE -CONCR&TE @m WHARF 
CONSTRUCTION by Nigeria « Govern- 
ment, for tour of 12 months, with 


possible extension., Salary £350 per annum and a 
war bonus Of £120,per annum, to be continued until 
six months after the restoration of peace and then 
reconsidered. Free quarters and passages. Liberal 
leave in England on full salary. Candidates gage 25 
to 40, with experience in the making and driving,o1 
ferro-concrete piles,with steam hammer, and also in 
ferro-concrete construction work in general, snould 
apply at once (by letter), stating age and full details 
of experience, togthe CROWN AGENTS FOR THE 


COLONIES, 4, illbank, London, 5.W.1, quoting 
M 9166, 4738 





ASSISTANT CARRIAGE AND WAGON yO a 
TENDENTS, INDIAN STATE RAILWA 


8 he Secretary of State 


for India will, in 1919,.make TWO 
APPOINTMENTS of ASSISTANT CAR- 
RIAGE and WAGON SUPERINTENDENTS for 
service on eo State Railways, on a commencing 
salary of Rs. 400, or Rs. 450 per mensem, 
according to Pes. Poog 

Candidates must be British subjects of not more 
than 28 years of age, and must be of good character 
and sound physique. They must have had a ¢ 
general and technical education, and have served as 
pupils or apprentices in the Carriage and Wagon or 
Locomotive Shops of a Railway Company, or in the 
Carriage Shops of a large rolling stock builder, 
followed in either case by at least a year’s experience 
as outside assistant in the Carriage and Wagon 
Department of a British Railway. A knowledge of 
applied mechanics and the nature and composition 
of all materials used in shops is essential, and 
applicants should be able to design and to calculate 
the stresses on the parts of the machines. Some 
drawing-office experience is also desirable. 

Candidates may be required to appéar_ before a 
Selection Committee at the India-otfice. They will 
also be required to pass a medical examination if 
selected for appointment. 

The regulations in respect of the car eemaggecel and 
forms of application for use by_ candidates 
obtained on application to the SECRETARY, “public 
Works Department, India Office, Whitehall, London, 
S.W. 1. Applications for appointment must reach 
the India Office not later than 3ist October, 1919. 

India Office, 

August, 1919. 399 








anted., First-class 
ECOND- HAND 35-Ton LOCOMO- 

TIVE BREARDOWNCRANE. English gauge 
and buffer height. State maker’s name 

and date when built.—Reply to Engineering Contracts 
Department, Office of the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W. 1. 


86_ 
c. ARR. 


SALVAGE VESSELS FOR SALE. 


iy Admiralty have for Sale 


tx ae SALVAGE VESSELS :— 
ae NGLER,”’ lying at Liverpool— 





Displacement 600 — approx. 
Speed about 8 k 
Engines, = on ‘of triple-expansion vertical 


engines, 350.H.P., surface condensing. 
ae one return:tube cylindrical marine 
H.M.S. ** BILBROUGH, oe — 
ar, Borst ying at Malta 
Beam, 
Deanghte ‘Tite. 





Tonnage, 496 net. 
Engines, compound - two-eylinder 2lin. and 

34in. by 23in., 46 N.H.P., as 

The vessels are fully ‘equipped | with suitable plant 
in undertaking salvage operation: 

ender forms, with permiasion. ‘to inspect, may be 
obtained from the Director of Contracts, Branch 8, 
ralty, London, 8.W. 1. 
Twelve o clock: Noon 
October, 1919, Se s IL BROT JGH,”’ 261 


ed 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


Jor Sale by Public Tender, 
ENGINEERS’ CONTRACTORS’ PLANT, 


consisting of the following :— 

ONE Crossley GAS ENGINE, 15/20 B.H.P., 15in. 
stroke by Qin. dia., No. 32,899. 

ONE 5 H.P. Protected Type, Shunt-wound MOTOR 
* 000 r.p.m., 230 v. D.C,, with flexible 


coupling. 
ONE = — STILL, in oe sections, 
by 6in. dia. by 9ft. 6in. deep. 
TWO NUTRIC nGID STILL BOTTOMS, 6ft. 6in. 
ONE DITTO UPPER SECTION 
TWO EGG. ow? TANKS, 17ft. long by 3ft. 


and 3 dia 

FOUR C.L. ACID "EGGS, 6ft. dia 

SIX JUBILEE SKIPS and BOGIES, 2ft. gauge, 
average ? cubic yard 

ONE Homes Patent GRAB, 44 cubic feet, 5ft. 
broad, with chain and gearing complete. 
Circular pitch pine vats, 5ft. Otin. by 


4ft. 9¢in. Above iying at H.M. Factory, 
Craigleith, Edinburgh 
OCOMOTIVES. 
LOCOMOTIVE, 4ft. 8tin. gauge, by Manning, 


Hornsby and Sons. 
gauge ift. 6in., stroke 10in. by 9in. and 
l5in. by_1llin.. weight approx. 8 tons. 
Lying os Royal Ordnance Factory, Woolwich. 

SACK-CLEANING MACHINE. 

Box 4ft. by att. on by 5ft. high, with eight leather 
beaters on drums, fitted on liin. dia. shaft. 
Secondary shaft having a rotary brush. 
Complete with movable grid for feeding 
sacks. into machine and six dust shvots. 
Het ee — Supply Depot, 


0-TON LOCO. CRANE. 
10- pes Loco. CRANE, by b ip mag Ref. 
Wes =i Dray Lying at A.C.S. Depot, R.A.F., 


ton 
LENE WELDING PLANT. 
sIx ACETYLENE WELDING PLANTS, complete 
generator and mountings, i5in. dia. 
by “8 age carbide container, Watchman 
type, 18in. 
ONE DITTO Dito. Imperial type. with burners, 
&c. Lying at Portobello Aerodrome, Edin- 


urgh. 
ELECTRIC WINDING PLANT. 
100 H.P. Motor, 440 v., 3-phase, variable spent. 
Controller by Siemens. Oi!-immersed 
verse current controller. Single 8ft. y ng 
with extended bed for motor, couplings. 
balance weights, 250 yds. lin. wire. rope, 
water lifting buckets, timber,. &c. 
—- Factory, No. 1, 
Depot, No. 92, Birmingham, 
WASHING CHIN 


GRAVEL- MA E. 
aeeeal ae pee MACHINE, with graduators 
pea size, approx. output Te/tee — 
oa day, _belt-driven Ref. M.K. 8058. 
Lying at Grain Island. F hag Point, Isle of 
Grain, Yartlett Creek, 
MORTAR BANS. 
aes > — PANS. Ref. M.K. 8073.5.8. 
Concrete Mixer and ene combined. 
. MLK. Lying at a —— 
Depot, via Shefford, Beds. Ten Field 
Forges, 2ft. dia. by 2-6 high, with bellows. 
Lying at Portobello Aerodrome, Edinburgh. 
BEACON LIGHT PETROL AIR-GAS GENE- 
RATOR, by the British Motor Co., Ltd., 
suitable for 120 lights with generator ; 
gasometer, feed tank, tower. with pulleys, 
came. &c. Ref. M.K. 7849. Lying at 
Strensall Camp, Yorkshire. 
PLATE-BENDING ROLLS, for masts. capable of 
bending up to 12ft. wide by ?in. dia., 
arranged for drive, driving by 40 
H.P. motor and 25 H.P. motor for lifting 
top roll. - Speed of motors 500 r.p.m., top 
roll so arranged that plate can be removed 
after being bent to a circle. No motors in- 
cluded. Overall dimensions, 23ft. 6in. by 
ly without — Lying at works of 


Co., Ltd., Croydon. 
Works, Leeds. Ref. M.K. 5838. 

Tenders for above must be received not later than 
» - = =< October 2nd. ae forms ,and — 
CONTROLLER. D.B.1.(E), Charing Cross Embank- 
ment Buildings, London, W.C. 2. 

NOTE.—For ‘‘ SURPLUS,’’ the detailed list of 
Surplus Government Property for Sale, apply at the 


Glasgow. 





standing order should be given). 
Director of oko egy Ministry of ——— = 
hall-place, London, «1. Price 





MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD. 


Public Tender. 
MACHINE TOOLS, 


THE BIRMINGHAM NATIONAL 
GAUGE FACTORY 
(Thomas Chatwin, Ltd.), 

GREAT TINDAL- STREET, BIRMINGHAM. 


re Bs EN 4lin. SCREW-CUTTING 


: Pen ¥ Sin. Back-geared SCREW-CUTTING 
Cincinatti = GRINDER 
Tenders to be lodged not later than 10 a. m., Sep 
tember 20th, 1919 
Detailed list, Tender forms, and permits to view 
can be obtained from the CONTROLLER, D.B.1.e., 
ates Cross Embankment’ Buildings, London, 
. 2. 


NOTE.—For ‘‘ SURPLUS,"’ the detailed list of 
surplus Government Property for Sale, apply at the 
nearest kstall or to a local newsagent (to whom a 
standing order should be given). Compiled by the 
Director of Publicity, sinletey of aperaairny: = 
hall-place,. London, S.W. 


‘Ung ngeared 


_____ 





London Association of Foremen 
were 
EstTABLISHED 
FOREMEN, peered AND’ EMPLOYERS 


TH THE 

ENGINEERING INDUSTRY. 
bem agg +4 meetings are held at the Cannon-street 
E.C, Membership is not confined to residents 


in se wy 
: AMES HARRINGTON 
2019 85. siden road, Harrow, Middlesex. 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
‘alvanised Iron Wire for Sale. 
Very large quantities of PLAIN GALVANISED 
IRON WiRE are for DISPOSAL by TENDER or 
reek ATE TREATY, in various gauges, ranging from 

S.W.G. to 10 8.W G. (single and stranded). 

* The wire is new and packed in coils, and is suitable 
for Fencing, Telephone and Telegraph Reinforcing and 
other work. Any quantities may purchased from 
1 ton upwards. Datum price £30 per ton. 

Full particulars as to specification, quantities, price, 
&c., can be obtained from the CONTROLLER, 
D.B.3.a., Room 55, Caxton House, Westminster. 
. Telephone No., ——- 8540, Ext. 13, 
where samples may also be viewed. 

NOTE.—For “ SURPLUS.” the detailed list of 
Surplus Government Property, apply at the nearest 
bookstall or to a local newsagent (to whom a standing 
order should be given). Compiled by the Director of 
Publicity, Ministry of Munitions, Whitehall-place, 
London, 8.W.1. Price 3d. 314 





MINISTRY OF MUNITIONS. 
BY DIRECLION OF THE DISPOSAL BOARD. 


\ oodworking Machinery, 
consisting of the eo a 

ONE Double Deal FLITCH FRAME, by John- 
stone, Hewitson and Wile Max. size of 
deals up to llin. by sin. Fioor space 
4 6in. by 21ft. 4in.; dia. of fly-wheel 3tt. 
by 44in. face. Ref. M.K. 7910. 

ONE 11T10, by Ransome, max. size of deals up 
to 14in. by 4in. Floor space 5ft. 8in. by 
sft. 3in. Fly-wheel. tt. 6in. by 9in. face. 
Kef. M.K. 7911. 

ONE STAM CROSS CUT SAW. by Ransome. Dia. 
of cylinder about 6in., stroke 2ft., work- 
ing pressure 60 Ib. per sa. incn, Floor space 
8ft. by 4ft. Ref. M.K. 7912. Above lying 
at Royal Ordnance Factory, Woolwich. 

ONE i18in. CIRCULAR SAW, by Wadkin. 
ve for motor arive but exclusive 


of motor. Ref. M.K. 6448. 
THREE isin. {CIRCULAR SAWS, by Wadkin, 
6453, 6450, 6451. 


Y.H. Motor. Ref. 
ONE 36in. BAND SAW, belt drive, — a 
—— patter. 18in. by 3tin. f. M.K 


ONE Woxticr and BORING STAND, Type 
AXA, —_ ble for attaching to lin. 
circular saw Ref. M.K. 6454 
ONE = 24in. CIRCULAR SAW, by: Haigh, belt 
driven, oye = loose pulleys 8in. by 4in. 


Ref. M. 

ONE 9in. Gvahian type WOOD PLANING MA- 
CHINE, by Sagar. Ref. M.K. 6624. Above 
lying at R.A.F. Stores, . Blackwall-lane, 
Greenwich. 

Tenders for above must be received not later than 

10 a.m. on 30th September, 1919. 

‘Tender forms and permits to view can be obtained 
on application to the CONTROLLER, D.B.1.(K), 
aes Cross Embankment Buildings, London, 

ae 


NOTE.—For ‘‘ SURPLUS,’’ the detailed list of 
surplus Government property for sale, apply at, the 
nearest bookstall or to a local newsagent (te whom a 
standing order should be given). Compiled by the 
Director of Publicity, Ministry of Munitions, — 
hall-place, London, 8.W.1, price 3d 


(ity of Bradford Education 


COMMITTEE. 

BRADFORD TECHNICAL COLLEGE. 
DEPARTMENT OF MECHANICAL AND CIVIL 
ENGINEERING 
DEPARTMENT OF ELECTRICAL ENGINEERING 
DIPLOMA fy J PART-TIME COURSES are offered 
in above and MOTOR ENGINEERING and in 

POWER PRODUCTION and TRANSMISSION. 
In view of large entry. early application is desirable. 
SESSION COMMENCES SEPTEMBER 22nd. 
Prospectuses of above and of Courses in TEX- 
TILE INDUSTRIES,. DYEING, CHEMISTRY and 
NATURAL SCIENCE may be obtained on application. 
Evening urses Registration, September 15tn, 
ine. 17th, 





BY ORDER. 





London County Council. 


DAY AND EVENING CLASSES IN 
ENGINEERING 
(CIVIL, ELECTRICAL, MECHANICAL, 
and MARINE) 
are held at the undermentioned Institutions main 
tained by tne London County Council :— 
HaAcKNEY INSTITUTE, Dalston-lane, E. 8. 
(MECHANICAL AND ELECTRICAL.) 


PapDDINGTON TECHNICAL INSTITUTE, Sal- 
tram-crescent, W. 9. 
(MECHANICA fy AND ELECTRICAL.) 


ScHoot oF ENGINEERING AND NAVIGATION, 
High-street, Poplar, E. 14. 
(ALL EXCEPT CIVIL ENGINEERING.) 


WESTMINSTER TECHNICAL INstTITUTE, Vin- 
cent-square, S.W. 1. 

(CIVIL ENGINEERING IN THE EVENING.) 

In most cases persons under 21 qualified for 


admission to the schools or institutes and bona fiue 
engaged in tne trade are admittea free. 


Full prospectuses may be obtained on application 
to tne ‘Secretaries of tne respective institutions. 


JAMES BIRD, 
407 Clerk of the London County Council. 





[J niversity of Manchester. 


DEPARTMENT OF ELECTRICAL ENGI- 
NEERING. 
DEPARTMENTS OF CIVIL, MECHANICAL, AND 
ELECTRICAL ENGINEERING. 
Full particulars of these ——. will be forwarded 
on application to the REGISTRA 
The 52£SSION COMMENCES on ‘the 8th eee es 





MANCHESTER MUNICIPAL 


COLLEGE or TECHNOLOGY 


(UNIVERSITY OF MANCHESTER) 

Principal: J. C. M. Garnett, br M.A. (late 
Fell: Trinity Coll., 

The Session 1919-1920 will ata on 8th October. 

Matriculation and Entrance Examinations will be 

held in July and September. 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses leading 
to the Manchester University degrees (B.Sc. Tech. and 
M.Sc. Tech.) in the Faculty of baiea, in the 
following Departments : 


MECHANICAL ENGINEERING (Prof. G G. 
Stoney, F.R.S.), 
ELECTRICAL ENGINEERING (Prof. Miles 


Walker, D.Sc.), 

SANITARY and. Municipal ENGINEERING, 

THE CHEMICAL INDUSTRIES (Prof. F. L. 

Pyman, D.Sc.), including General Chemical Tech- 

—— Bleaching, Dyeing and Dyestutf Manufac- 
Printing, Papermaking, Fermentation- Indus- 

oan Metallurgy, Fuels, 

TEXTILE INDUSTKIES (Prof.. A. J. “Turner, 


M.A., B.Sc.), 
PHOTOGRAPHIC TECHNOLOGY, 
ARCHITECTURE, 
i MINING. 
ADVANCED STUDY AND RESEARCH 


The College possesses extensive laboratories and work- 
shops, equipped with full-sized modern apparatus, 
including machines specially constructed for demon. 
stration and original research. i 
PROSPECTUSES OF UNIVERSITY COURSES OR 
OF PART-TIME COURSES SENT FREE ON 
APPLICATION. 4633 





UNIVERSITY OF LONDON. 
(Joldsmiths’ College, New Cross, 


THE —, SESSION. COMMENCES MONDAY, 
EPTEMBER zznd, 1919. 

Reschinalil a 5th. Special 
terms to Course Students ee before September 
20th. 

ENGINEERING DEPARTMENT. 
HeaD OF DEPARTMENT : 
G. T. WHITE. B.Sc. (Hons.) in Engineering (Lond.). 

COMPLETE COURSES are provided in MECHANI- 
CAL, ELECTRICAL, and CONSTRUCTIONAL ENGI- 
NEERING, BUILDING and ARCHITECTURE ; also 
Preparation for the: Examinations for London 
University Degree of B.Sc. in Engineering, Institution 
of Civil Engineers, City and Guilds of ndon Insti- 
tute, &c. Also Instruction in Practical Fitting and 
Machining, Tool and Gauge Making, Pattern Making, 
Gas. Supply, Metal Plate Work, Land Surveying, 
Plumbing, _Drawing-office Practice, Tracing. and 
Workshop Processes. 

pa COURSE CERTIFICATE of the College is 

after of certain Courses, 
ona. the DIPLOMA for “higher Courses. 
Time-t bles and alt particulars may be obtained at 
the Coliege Office or upon application to 
CTING WARDEN, 
375 Goldsmiths’ College, New Cross, 8.E. 14. 











OPENING ON SEPTEMBER 19ru, 1919. 
St Piran’s, Maidenhead. 


A NEW _ PREPARATORY SCHOOL FOR THE 
PUBLIC SCHOOLS AND ROYAL NAVY. 








Mt. B.Sc. 
(Retired). Honours 
Degree in Natural Science. For twelve years 
Assistant Master at Wellington College, Berks. 


AIMS OF “THE SCHOOL. 

Every endeavour is made to produce that activity 
of mind and breadth of knowledge which are essential 
in dealing with modern problems, particularly such as 
are of daily occurrence in industrial and scientitic 
careers. In order to vitalise the study of all subjects 
scientific methods are applied, and the laboratories, 
workshop, garden, library. and museum are ail 
utilised to this end. ‘Specialisation in Science, as 
such, however, or undue attention to any particular 
branch is avoided, and the — system built up on 
a broader basis than is customa 

The sensitive machinery of the. ‘partially developed 
brain is not clugged with a surfeit of meaningless 
facts and statistics, but knowledge is acquired through 
the stimulation of the imagination and the develop- 
ment of all the senses. 

The recommendations set out in the recent Govern: 
mert reports on the position of Modern Languazes 
and Natural Science are taken as the basis of instruc- 
tion in those subjects 

EQUIPMENT. 

The premises were specially built for School pur- 
— and the accommodation is ample for al! require- 
ments. 


A detailed =. will be forwarded on —— 
tion to the Headmaster. 


HEADMASTER : 
Vv. SEYMOUR BRYANT M.A. (Camb.), 
S., Major TF. 





PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 
Pages II., IIL, and IV. 
SITUATIONS WANTED 
Page IV. 
MACHINERY, &c., WANTED 
Pages IV. and CVII. 
FOR SALE 
Pages CVII. and CVIII. 
AUCTIONS, Pages VIII. and CXIV. 
PREMISES TO LET OR WANTED 
Page VIII. 
WORK WANTED, Page CVII. 
MISCELLANEOUS, Page VIII. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXIII. 
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PUBLIC NOTICES 


Battersea Polytechnic, London, 


APPL ICATIONS for 


il, 

The Governing Body’ invite 

-— Salloatng APPOINTMENTS : 

ae O FULL-TIME JUNIOR ASSISTANT 

LECTURERS and DEMONSTRATORS in 

MECHANICAL ENGINEERING, with 

Honours . Commencing salary, £300 

to £350, rising to a_maximum of £440 in 
accordance with the L.C.C. scale. 

(2) EV. ENING _— = ~ a PETROL ENGINES 


per 
FU iam TIME CHIEF. VASSISTANT in ELEC- 

TRICAL ENGINEERING, with Degree. 
Commencing salary £350 to £400, rising to a 


a a £440 in accordance with the 


ASSISTANT LECTURERS 
and DEMONSTRATORS in ELECTRICAL 
ENGINEERING, with . Commenc- 
ing salary £300 to £350, rising to a maximum 
of £440 in accordance with the L.C.C. scale. 
particulars of above appointments, * a nd 


For 
stamped addressed envelope to the SECRETAR 
(Younty Bor ough of East Ham 
EDUCATION COMMITTEE, 
TECHNICAL COLLEGE EVENING 
CLASSES. 
W. H. BARKER, B.Sc., F.C.S. 
he Committee invite APPL ICATIONS for the 
POSTS a INSTRUCTORS of ELEMENTARY MECH- 
ANTICS and HEAT. Salary oo yy to scale. 
Forms of application, which must be returned as soon 
as possible, can be obtained from the PRINCIPAL, 
Technical College, East Ham, E. 6. 
F. R. THOMPSON, 
Secretary. 


(3) 


sca 
(4) Two Fu LL-TIME 


Pri aetoes = 


Education Office, 
Town Hall, 
_ 2nd September, 


East Ham, E. 6, 


1919. _ 448 


Dorset Tiiectinn Sesssaliins. 


WEYMOUTH ENGINEERING AND 
JUNIOR TECHNICAL SCHOOL. 


ASSISTANT MASTER REQUIRED, to commence 
duty September next, to teach MATHEMATICS and 
EXPERIMENTAL SCIENCE. 

Salary for Graduates, £160, rising by inerements of 
£10 to £230, and then by increments of £15 to £350. 

ag for previous experience up to a maximum 


of 5 yea: 

For: orm “of application may be obtained from 
CLEMENT G. BON County Offices, Dorchester, 
and should be returned completed to him immediately. 

419 


Essex County Council. —Leyton 
HIGHER’ EDUCATION COMMITTEE. 
LEYTON TECHNICAL INSTITUTE. 

Heap Master: PERCY J. HALER, B.Sc., A.M.I, 


Mech. E. 

APPLICATIONS are INVITED for the POST of 
TEACHER of ENGINEERING SUBJECTS in the 
Junior Technical School. Candidates should hold a 
University Degree in Engineering or equivalent quali- 
fications and have had Workshop and Drawing-office 
experience. Previous teaching and electrical labora- 
tory experience desirable. Initial salary £190 to £240, 
rising to £350, according to qualifications. Form of 
application may be obtained from R. DEMPSEY, 
Clerk to the Governors, Town Hall, Leyton, and should 
be_ returned as soon as possible. 382 


] ondon County Council. 


EVENING INSTITUTES. 
LECTURES ON TECHNICAL SU BJECTS. 

APPLICATIONS are INVITED from persons 
desirous of having their names placed on panels for 
employment as SPECIAL LECTURERS on TECH- 
NICAL SUBJECTS. The fee will be £2 2s. a lecture 
of at least one hour’s duration. The object of the 
lectures is to widen the outlook of students attending 
the Council’s evening institutes, and it is intended 
that they should be stimulating as well as uca- 
tional. Particulars of the proposed subjects will be 
forwarded with the application form. Canvassing 
disqualifies. 

Apply_to the Education Officer (T. 6), Education 
Offices, Victoria Embankment, W.C. 2, quoting this 
advertisement (stamped addressed foolscap envelope 
necessary). A form will then be sent, which must be 
returned by 13th meptorer ~~ 

JAMES BIRD, 
Clerk of the London County Council. 





_ 376 


4 ° 
([leacher of Structural Mechanics. 
—APPLICATIONS are INVITED for the 
position of VISITING TEACHER of STRUC- 
TURAL MECHANICS at the L.C.C. Central School 
of Arts and Crafts, Southampton-row, W.C., for one 
evening attendance a week (Tuesdays). Fee, 20s. an 
attendance. 
. Applicants should be in practice as Engineers, &c., 
in sympathy with Architect’s Work and be prepared 
to deal with Steel Construction, Ferro-concrete 
poses, and Buttresses by Experiment snd Calcu- 
ation. 
Preference will be given — persons who have 
served or attempted to serve wit 
33, 
W.C. 2 





h H.M. Fo 
Apply to the EDUCATION OFFICER 
Education Offices, Victoria Embankment, 
(stamped addressed foolscap envelope necessary). A 
form giving particulars will then be sent. Form 
must be returned by 11 a.m. on 27th ——- 
1919. Canvassing disqualifies. 307 


Victoria Jubilee Technical 
INSTITUTE. 
CENTRAL TECHNOLOGICAL 
INSTITUTE, 
BOMBAY PRESIDENCY, BOMBAY, INDIA. 
DEPUTY HEAD OF THE DEPARTMENT OF 
MECHANICAL ENGINEERING 

APPLICATIONS are INVITED for the POST of 
DEPUTY HEAD of the DEPARTMENT of MECHA- 
NICAL ENGINEERING of the Victoria Jubilee 
Technical Institute (Central Technological Institute, 
Bombay Presidency). Engagement renewable every 
sixth year. Salary will commence at Rs. 350. 
Further particulars may be obtained from the office 
of this journal. Applications should be made so as 
to reach the undersigned on or before the 15th 
October, 1919. 

The selected candidate will be required to obtain 
a medical certificate of fitness for work from a medical 
practitioner selected by the —. 

D. . WACHA, 
Honorary Secretary of the Board of Trustees. 

Victoria Jubilee Technical Institute, 

(Central Technological Institute), 


Byculla, Bombay, India. 
The 
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University of Sheffield. |‘ 


FACULTY OF ENGINEERING. 

LECTURER in MECHANICAL ENGINEERING 
REQUIRED. Salary £350 per annum, including 
evening work. Candidates should be Graduates of a 
British University, and have had experience in Works 
and in Teaching. 

Applications, stating particulars of training, works 
and teaching experience, accompanied by three testi- 
monials, and giving the names of three referees, 
should be received not later than September 9th, 
addressed to the Dean of the Faculty of Engineering, 


The University, Sheffield. 
W. M. GIBBONS, 
Registrar 











Pu BLIC N OTICES 


((erporation of Calcutta, 


NOTICE TO CON’ CONTRACTORS, 

TENDERS are INVITED = duplicate 
SUPPLY and DELIVERY of NE REFUSE 
LORRIES and TWO TRAILERS, and will be 
received by the Deputy Chairman up to 2 p.m. on 
Monday, the ist December, am, when they will be 
opened in the presence of such tenderers as may be 

present. Each Tender in duplicate must be enclosed 
in a@ sealed cover and ,Superscribed “* Tender for Motor 
—- and Trailers.’ 

r further particulars apply to — hed ENGI. 

NEER. Central Municipal Office, Ca 

Specifications, Tender, and ny forms in 
duplicate, with a copy of the rules regarding Tenders 
and the Caleutta Police Regulations, may be obtained 
in Englandefrom the office of the ‘‘ Indian and 
Eastern Engineer,’ 50, Fenchurch-street, London, on 
payment of seven shillings (or at Calcutta from the 
Central Record Office of the Corporation, 4, Corpora- 
tion-street, on payment of Rs. 4). mderers must 
abide by the Corporation rules in regard to Tenders. 
Tenders must hold good for at least two months from 
the date of opening es the same. 

J. C. MUKERJEA 
Secretary to the Corporation. 
Central Municipal Office, 


icutta, 
The 28th July, 1919 


Peed Borough of Salford. 
AS DEPARTMENT. 

Gas Committee invite TENDERS for the 
PURCHASE and REMOVAL of BRICK-MAKING 
MACHINERY at their West Egerton-street Yard, a 

Full particulars and form of nder 
obtained on_application to the GAS ENGINEER. 
Gas Offices, Bloom-street, Salford. 

L. C. EVANS, 
Town Clerk. 


forthe 
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476 
Poplar and Stepney Sick Asylum 


NEW COLD-WATER MAIN. 

The Managers of the above-named Lee ye are pre- 
pared to receive TENDERS for proposed NEW COLD 
WATER MAIN, with extensions and aaa Acar at 
the District Sick Asylum, Devons-road, Bow, E., in 
—— with specification. 

copy of the specification, form of Tender, and 
commen of contract may be obtained at my office. 
and Tenders, sealed and endorsed ‘‘ Tender for Water 
R ressed to me at the Sick Asylum, Devons- 
w, E., must be delivered not later than 

4 p.m. on Tuesday, the 23rd September, 1919 

The Managers do not bind themselves to accept the 
lowest or any Tender. 


By 
SY DNEY G 





Order 
WRIGHT, 
‘Clerk to the Managers. 
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Royal Siamese State Railways. 


—APPLICATIONS are INVITED for THREE 
APPOINTMENTS as SECTION ENGINEERS on the 
above Railway. 

Applicants must be single men, 25 to 30 years of 
age, and must have had good general and _ technical 
education and experience in all branches of Railway 
Construction and Maintenance. preferably on Colonial 
or Foreign ilways. 

Applications from married men for these positions 
will not be considered. 

The appointments are for three years, with possible 
extension. Salary, first year about £38 per month, 
second year about £41 10s., third year about £45, 
with passage money and allowances on standard 
scale. 

Application must be made by letter, and must 
state the applicant’s age, and that he is unmarried, 
and give full particulars of his education, training, 
and experience. 

Messrs. C. P. SANDBERG, 
Consulting Engineers, 
, Grosvenor-gardens, 
London, 8.W. 1 


Offices, Devons-road, 
London, E. 3 
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London County Council. 


APPLICATIONS are INVITED for the under- 





mentioned POSITIONS in Ge. Tramways Department : 
(1) ROLLING STOCK ENGINEER. Commencing 


(2) PE 


mencing salary rising to 
(3 ASSISTANT ELECTRICAL ey ore fom- 
mencing salary £600, rising to £800 a 
(4) TRAFFIC OPERATION SUPERINTENDENT. 
ag salary £600. rising to £800_a 
TRAFFIC STATISTICS ASSISTANT. Com- 
mencing salary £300, rising to £400 a year. 
PUBLICITY ASSISTANT in the TRAFFIC 
BRANCH. serene cones salary £300, rising 


to £400 a 
TWO SUB-STATION SUPERINTENDENTS 
Commencing salary £250, rising to £300 a 


year. 

The salaries en ane gy Be oS nen on pre-war con- 
ditions, and are subject rary war additions. 

Except in the « case of the ® Substation Superintendent, 
aepeeemnnts may be made rs other than the minimum 
salary. 

Applicants must have had * good technical training, 
and suitable experience for the positions they seek to 
occupy. ference will be given to candidates who 
have served or attempted to serve with H.M. Forces. 

Applications = be made on_the official forms, 
which may tained from the Clerk of the 
County Guana, cae Hall, Spring Gardens, 8.W. 
he ge must be received by 4 p.m. on Thu 
the 25th day of September. 1919. A stamped 
addressed envelope is necessary. Canvassing dis- 


qualifies, 
JAMES BIRD, 
280 Clerk of the London County Council. 


Mersey Docks and Harbour 


OARD. 
s and Harbour Board REQUIRE 
ERINTENDENT 


(5) 


(7) 





Docks, River and Bay, under the 
direction of their Engineer-in-Chief. 
Salary £450 per annum. 
Candidates must not be more than 40 = of age, 
and must hold a Master Mariner's Certifi 
Applications with copies of recent smthhiontele, 
stating age, qualifications, &c., should be addressed 
to the undersigned, and delivered not later than 
Wednesday, the 17th of September, 1919. 
By order of the Board, 
ALFRED CHANDLER, 
— Manager and Secretary. 
Dock mee’ Liverpoo 
August Fath, 1919. 336 


The Port of London Authorit 
REQUIRE the SERVICES of SIX FIRS 
poor and SIX SECOND-CLASS DRAUGHTSMEN 

perienced in the design and details of one or more 
of the following branches of Civil Engineering 

(a) Reinforced Concrete Wharves and Boildings, 
— Granaries 

k Gates and Caiss 

te) Movable Bridges for eons Traffic. 

(d) Steel Sheds and Building Construction. 

(e) Permanent Way. 

(f) Masonry Construction, such as Locks, 
Docks, and Wal 

(g) Hydraulic and Mechanical Details. 

The appointments are on the indoor staff and only 
men qualified as above are asked to apply. Forms of 
application and conditions of get ow may be obtained 
from the F 7 Leadenhall- —— 
London, E.C. 3, to whom pentscnthons must be sent 
not later than ‘September 15th, 460 





Dry 


SITUATIONS OPEN (continued) 


anTeD. a WORKS MANAGER, Competes to 

Manage Iron and Steel Foundries, Machine, 
Fitting end Erecting Shops, where 5-600 men are 
engaged ; only persons having held similar positions 
will be considered. Applicants to state age and salary 
required. —Ad dress, 489, The Engineer Office, 489 A 


was | by an Old- established Disteieten Firm 
dia, a thoroughly capable ASSISTANT 
ENGINEER with first-class experience in Oil Engines;; 
aged about 25, single.—Reply, giving full particulars 
of experience and salary required, to Z.J. 657, ¢.0. 
Messrs. Deacon's, Leadenhall-street, London, E.C. 3 
4244 
ANTED by an Old-established Engineering Firm 
in India, a thoroughly capable and energetic 
SALESMAN, aged about 26, single, with good Com- 
mercial Engineering knowledge in General Stores, 
Metals, and Hardware.—Reply, stating age, experi- 
ence, and salary required, to Z.H. 656, c.o. Messrs. 
Deacon’ 8, Leadenhall-street, London, E.C. 3. 4254 
ANTED, CONTRACTOR'S ENGINEER for Pier 
constructed of screw piles and steel super- 
structure in South of Spain: must be able to set out 
and arrange plant for B.. construction. State 
experience and salary ; free hou e or living quarters 
provided. —Addreas, 15, The Engineer Office. 154 


ANTED for Purchasing Department of a Large 

Engineering Company, an ASSISTANT BUYER 

with wide experience of markets.—Address, 230, The 

Engineer Office, stating age, experience, salary 
required. 230 A 


SSISTANT ENGINEER WANTED in Leeds Dis- 
trict, experienced in the Repair and Upkeep of 
Steel Works Plant, Designing, and Control of Labour ; 
shop experience essential. Salary £350 per annum.— 
Address, ee experience, age, &c., 477, oe te 
neer 7A 


~LECTRICIAN FOR WORKS ABROAD.—Fully 
qualified YOUNG MAN WANTED to Take 
Charge Running and Repair of D.C. Motors: and 
Instruments.—Write age, experience, qualifications, 
family, if any, Box W. Lee and Nightingale, 
Advert. Offices, Liverpool. 4544 








APPLICATIONS ARE INVITED FROM 
Y ae Pa We DnDpnHc 
ENGINEER EXPERTS 
WILLING TO ane TO TRANS- 
UCASIA 
as members of an expeditionary 
and Report in connection with— 
NAPHTHA INDUSTRY TRANSPORT 
1RON ORE MINING are 
MACHINERY AILWAY _— CTION 
GENERAL ENGINE RING 
Knowledge of Russian and Russian 
preferable, but not essential. 
the first instance apply by 
qualifications, experience, 
TECHNICS, Ltd, 


Consulting Engineers, 
Southampton-buildings, W.C. 
496 4 


party for Survey 


Industries 


letter, stating 


In 
«c., to 


references, 


2 


50, Bank-chambers, 





| Omen for Reinforced “ Canteete Work RE- 
UIRED by a firm of contractors in India ; 
must be fully qualified, with first-class experience : 
public school man preferred ; good salary will be paid 
to the right man.—Write, with full particulars and 
copies of testimonials, to Box rg) care of Barker and 
Howard, East India-avenue, E.C. P1130 a 


Serr. 5, 1919 
eee] 
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SITUATIONS OPEN (continued) 





mYHE POSITION of WORKS MANAGER for Largy 
Steel Rolling petite, Soyping out high-clasy 
materials, will SHORT be VACANT. Applicants 
must have up-to-date Taseeeaee i. making both Aciq 
and Basic Steel, and be capable of taking full charge 
of the department; a ¢ organiser is essential. 
Address, stating age, qualifications, gxperience — 
salary expected, P1133, The Engineer Office : 





lation Dept., STANDARD CATALOGUE 
26, Hart-street, Bloomsbury, W.C. Prido "¥, 


RAVELLER REQUIRED, with Knowledge a 
Engineers’ — Woodworking Tools, to call oy 
motor works, engineering works, and aeroplane 
works in the Midlands and North of England. 
Splendid opportunity for progressive man, W rite, 
stating experience, connections, qualifications, 
salary or commission required.—Address, 363, 
Engineer Office. 363 4 


WO TECHNICAL ASSISTANTS REQUIRED by 
Chartered Patent Agents in London; per. 
manent posts for competent men; must have had 
previous experience, Give, in confidence, experience 
with any special qualifications, age and salary 
required.—-Address, 491, The Engineer Office. 491 4 


7ORKS MANAGER eae by Firm of Engi. 

neers in N.W. London  district.—Address, 

stating experience and salary required, 481, , The 
Engineer Office. 48 


ORKS MANAGER WANTED, nee Ex. 
perienced in Motor Car Construction, up to date 
as regards Heat Layne oe Machine Shop and Tool 
room Practice, Body-making ; accustomed to premium 
bonus and piecework ; must work shop hours (47 per 
week). Applications should brief, stating age, 
past and present employers, length of service and 
— held, a short summary of experience, salary 
~ when available.—Address, =. The 

Engineer 0 


ANTED, a DRAUGHTSMAN with GOOD Expe. 
rience in General Engineering and Factory 
Lay-out Work.—Write, stating full particulars of 
experience and salary required, to W. H., ¢/o aw B, 
30, Cornhill, E.C, 3. 


wa. a First-class Designing DRAUGH TSMAN 

who has had experience in High-speed Encines 
and Condensing Plants. State experience and salary 
required.—Address, 413, The Engineer Office. 415 


ANTED, an_ Experienced MECHANICAL 

DRAUGHTSMAN, with some knowledge of 

Steam.—Address, stating experience, age and salary 
required, 4975.,The Engineer Office. 4975 4 

=. ASSISTANT DRAUGHTSMAN, 22 to 

years of age; knowledge of Chemical Engi. 

7“ Tanks and Pressure 

experience and salary 

1764 




















Work, 
Vi 1. tate age, 
required.—Address, | i78, _The Engineer Office, 


ANTED by Firm in Lancashire, Competent 
DRAUGHTSMAN, conversant with Petrol and 
Steam Wagon Design; must be a good organiser, 
State experience and salary required.—Address, 295 
The Engineer Office. 208 a 


WA. Competent DRAUGHTSMAN, One with 
Gasworks Constructional Experience preferred. 
—State age, salary and forward references to Box b, 
McConnell’s Advertising Service, Publicity House, 
Great Brunswick-street, Dublin. 5 


ANTED, DRAUGHTSMEN, with Structural and 

General Engineering Knowledge.—Apply, stating 

salary required, to ROBERT DEMPSTEK and 
SONS, Lid. Elland. 202 a 











Pega HEAD, WANTED, Fully Capable of 
ing Charge and Making own Drawings 

Apply, Sa full particulars of experience, wages 
to JAMES BALDWIN ana SONS, Ltd., 


required, 
Poser Mills: ‘king 8s Norton, Birmingham. 359 A 





NGINEER, MECHANICAL and ELECTRICAL, 
with practical, technical and electrical training, 
WANTED by large firm for industrial work. Send 
full qualifications, including salary requi 
Address, 449, The Engineer O 449 A 


NGINEER SALESMAN for India REQUIRED ; 
single, age 30; educated; selling exp. Sal. 
£600 p.a.—Apply. LAURU: and CO., Employment 
Specialists (Eng. Dept.), , Basinghali-street, E.C. 2. 
No preliminary fee. 495 4 
INGINEER SALESMAN, with Sound Technical 
training and practical experience in Electrical 


and Mechanical Engineering, and with commercial 
ability and eo REQUIRED for South Africa ; 


good for man possessing these 
qualifications. “Only first-class, pushing men with 
initiative need apply. 











Preference will be given to a 


man about 30.—Address, 179, The Engineer “ae 
A 





ory with College Training is REQUIRED 

firm of Motor Car Manufacturers to act as 

a of Apprentices. Good opening for a man 

interested in this branch of educational training.— 

Address, stating full particulars of qualifications, 380, 
Engineer Office. 380 A 


NGINEERING.—ADVERTISEMENT MANAGER 
REQUIRED for a highly important Engineering 
Review; must have a thorough experience of the 
advertisement sifle of engineering journals; a good 





ANTED, FIRST-CLASS DRAUGHTSMAN with 
experience of Jig Work for rapid production, 
Good prospects for young man with sound technica. 
training. State age and salary required and_ enclose 
copies of testimonials.—Address, 411, The Enginer 
Office. 4ilL A 


ANTED for London Office, STRUCTURAL 
DRAUGHTSMAN, one with Elevator or Con- 
veyor Experience an advantage.—Address, giving ae, 
experience, seers required, and when free, 451, ‘Thr 
Engineer Office _4a5L A 


ANTED, Good JIG and TOOL DRAUGHTSM AN 

for West of Scotland; used to Cam Lay-out 

and Tools for Auto. Machines, especially Brown and 
Sharpe. State age, experience = salary required. 
Address, 4168, The Engineer Offi 4168 a 








Wx: GOOD MECHANIC AL ‘DRAU GHTs.- 
EN, experienced in Turbine or Baeine Work 
UGHTSMr : 
anc 





Reduction Gearing, &c.; also good DRA 
for Condensing Plant. State age, experience 
salary required.—Address, 431 The Engineer =. 

431 A 


TANTED IMMEDIATELY, “SEVERAL 
DRAUGHTSMEN for Stationary and Marine 
Engine Installation Work. Also Several Draughtsmen 
for Semi-Diesel Engine Details.—Apply, stating axe, 
experience, and salary required, to VICKERS- 
PETTERS, Ltd., Ipswich. 497 4 


ANTED IMMEDIATELY, TWO GOOD JIG and 
TOOL DRAUGHTSMEN for East Midlands, 
Applicants must have had experience of all classes of 
° achine Tools,and Plant Lay-out Work.— 
Address, stating full details of experience, age, and 
salary required, 370, The Engineer Office. 370 A 








salary and good prospects.—Write, 243, The 
Office. 243 A 





ETALLURGICAL CHEMIST REQUIRED by 

large Engineering Firm, to Take Charge of 
Chemical Laboratory, Controlling Machine Shops, 
Ironfoundries and Bronze Foundries, and Heat 
Treatment Departments; candidatesgmust have had 
first-class experience in connection with the analysis 
of all kinds of High-speed, Alloy and Carbon Steels, 
and be thoroughly conversant with the Laboratory 

Work in connection with Iron and Bronze Foundries, 
including the Control of Cupolas. Applicants should 
give full particulars of their training and particularly 
their ioe experience, also state age and salary 
— 4 a is permanent and holds pres 

uitable man.—-Apply, ALFRE 

HERBERT, ied. a Edgwick Works. Coventry. 





ROGRESS MAN REQUIRED AT ONCE ~~ Engi- 
neering Works making Chemical Plant in 8. 
London. Applicant must have held similar position 
in a large firm and be quite up-to-date in his methods. 
A progressive position for suitable man. Salary £260 
per annum.—Address, P1148, The Engineer Stree» 


ANTED, JUNIOR JIG and TOOL DRAUGHTS- 

N, one with some knowledge of Factory 

Lay-out preferred.—Application by letter only, 

stating age, experience, and salary required, tv 

TILLING. STEVENS, Ltd., Victoria Works, Maid- 
stone. 358 A 


JANTED, LEADING DRAUGHTSMEN for Heavy 
Mechanical Work. Specialists in crane anid 

steel works machinery preferred, but experience in any 
heavy machinery would qualify applicants. Good 
prospects with progressive company. London office.— 
Write, Box 342, 8, Serle-street, London, W.C, 2 4635 A 








Wane... REINFORCED CONCRETE 
DESIGNER with General Struc- 
tural Experience in Large Factory Work 
in London district. 

Address, stating experience, salary 
required, and earliest date could start 
work, 498, The Engineer Office. 498 A 





UPILS’ DEMONSTRATOR REQUIRED IMME- 
DIATELY, qualified to lecture on Engineering 

and all cognate subjects to pupils and apprentices and 
to direct and supervise their practical training. 
Candidate must also be qualified to give scientific 


ANTED, ply Really Competent DRAUGHTS 
MEN ; e used to Plant Work and the other 

to ‘Architectural "Work. —Apply, giving full ee ao 
of experience, &c., to a og ga Bureau, RUB 
OWEN and CO., Darlaston, 208. : 





and technical advice to the company when req 
Whitworth scholar or university graduate with 
practical training preferred. —Applicants should state 
fully their qualifications in an 

engineering, general science, experience of Senatbes and 
apprenticeship supervision, 

required, to Secretary, W. H. A 

COMPANY, Limited, Queen’s Engineering Works, 
Bedford. 429 A 








EQUIRED, ASSISTANT PROGRESS MAN with 

knowledge of Motor Car Work.—-Address, stating 

full particulars, age, wage, &c., 432, The Engineer 
Office. 432 4 


UBMARINE AND WIRELESS SIGNALLING.— 
A VACANCY has occurred for an ENGINEER 
with sea-going experience holding B. of T. certificate 
and possessing sound — and electrical know- 
ledge. Salary £400 to £600 according to qualifica- 
tions.—Address, 384, The. Engineer Office, 384 A 








174 


MISCELLANEOUS 


SITUATIONS OPEN 





RICE and CO., 
379, Monument-road, pon ingham, 
COST ACCOUNT. . Specialists in 
Works and Saler ean and 
Records, P10 31 





ANTED, an ENGINEER, Well Acquainted with 
Calculation of Three-phase Electric Motors and 


lormators.—Please to give references and sot ee 
tentions under J.C.M, OFFICE DE PUBLI 
LEBEGUE, Brussels, a 457 A 





POWER HOUSE SUPERINTENDEN “- 


ee WANTED, Experienced 
oO Stirling Boilers one 
Three- <phase ‘Turbo 


generators. ae salary £400 p.a. 
ot duti form application, from 

BOROUGH ELECTRICAL ENGINEER, St. Peter’s- 

chambers Stoke-on-Trent, 867 A 








SSISTANT CHIEF DRAUGHTSMAN REQUIRED 
for large Engineering Works in Manchester 
district ; good technical training and education essen- 
tial; applicants must be capable of handling corre- 
spondence and controlling staff, and able to deal with 
work expeditiously ; those experienced in Turbine 
or Engine Work preferr good prospects for suit- 
able man, State full particulars of experience, age 
and salary required.—Address, 234, The Engineer 
Office. 2 





C= DRAUGHTSMAN WANTED. Must be 
thoroughly conversant with Hydraulic and (i! 
able to get out prices and 
specifications.—Apply, stating age, experience and 
references, &c., ROBT. MIDDLETON and CO., 
Sheepscar Foundry, Leeds. 420 A 


HIEF TOOL DESIGNER REQUIRED, with Good 
experience in the Design of Milling Jigs and 
Fixtures and Multiple Drilling Jigs, and good experi- 
ence of a general c' of accurate engineering work. 
London district.—Address, giving particulars of ex- 
perience, with dates and salary expected, 5 reed 
Engineer Office. 


Continued on next page 
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Civilian Aeroplane Services. 


ALTHOUGH a daily aerial service by means of 
aero machines has been maintained, for the benefit of 
civilian passengers, between Manchester, Southport 
and Blackpool since the. middle of May, the establish- 
ment during the past month of a daily, all the-year- 
round connection between London and Paris must 
rank as an incident of importance in the chronology 
of aviation. The service is being maintained by the 
Aircraft Transport and Travel Company, of London, 
by means of Airco, or de Havilland, machines. An 
aeroplane carrying passengers and freight leaves the 
Hounslow aerodrome at 12.30 p.m. each day end is 
timed to arrive at Le Bourget, near Paris, 2} hours 
Jater. A similar service is run in the opposite direc- 
tion. So far the service hes been maintained with 
consistency, although on some occasions the weather 
conditions have been distinctly bad. The single 
journey fare is £21 per passenger, goods being con- 
veyed at the rate of 3s. 6d. to 7s. 6d. per pound. It 
would appear that, so far, the service is being well 
supported, for already it has been found necessary 
at times to increase the number of machines employed 
on it to four. A similar service is being prepared by 
the Handley Page Transport Company, which will 
run a thrice-weekly connection between London and 
Paris, and a like service on alternate days between 
London and Brussels. The Farman Company, of 
France, is also contemplating the institution of a 
regular passenger service between Paris and London, 
the machines to be employed being of the Goliath type 
used on the Paris-to-Dakar flight, which for a time was 
thought to have ended in disaster. In connection 
with the mishap to the machine in question it is 
interesting to note that the Aero Club de France is 
considering imposing a rule that all passenger-carry- 
ing aeroplanes shall be equipped with a spare pro- 
peller in the same way as motor cars are provided 
with a spare tire or wheel 


Hours and Wages. 


Two Bills of importance in the industrial 
world were introduced in the House of Commons on 
the 18th of the month. One deals with the forty- 
eight hours’ week and the other with the establish- 
ment of minimum rates of wages; both may be 
regarded as the direct outcome of the Westminster 
Conference of February last. The former seeks to 
fix forty-eight hours as the statutory week tor all 
the trades of the country save domestic service, sea- 
faring, mining and other trades affected by the Coal 
Mines Acts, and all branches of agriculture. Any 
hours worked beyond the forty-eight are, of course, 
to be counted as overtime, and to be paid for at a 
rate not less than 25 per cent. above the normal time 
rate. Power to vary the normal hours or make 
exceptions is to be vested in the Home Secretary 
and Minister of Labour, but a recommendation must 
be made by a Joint. Industrial Council, a Conciliation 
Board, or a Trade Board. The Minimum Wages 
Bill seeks the appointment of Commissioners to 
inquire into and decide upon minimum time rates 
of wages in various districts, to direct what means 
are to be employed for the step-by-step introduction 
of such minimums, and for their variation, and to 
inquire into the subject of infirm or incapable workers. 
It is understood that the Bills will be circulated by 
the employers and trades unions during the parlia- 
mentary recess. It will not escape the attention of 
the reader that the principle of the minimum wage is 
accepted by the second Bill referred to. Since it 
seems to us that the establishment of a minimum 
wage is not the best solution of a very difficult pro- 
blem, we cannot but regret this recognition of its 
acceptance, but we may hope that when the Com- 
mission gets to work it will be brought face to face 
with the drawbacks to minimum wages and will be 
able to provide safeguards against them. 


James Watt. 


Ir is, on sentimental grounds at least, to 
he regretted that James Watt died in a month which 
is usually devoted to holidays, for one cannot but 
feel that the centenary celebrations would have 
gained could they have been held on the very date 
they were instituted to honour. Watt died on 
August 25th, 1819. Smiles gives the date of his 
death as August 19th, but there can be no doubt 
that he was mistaken, and all authorities are now 


day of last month a small party of engineers, on the 
invitation of the James Watt Centenary Committee, 
met at luncheon in Birmingham and honoured in 
silence the toast of the day proposed by the chairman, 
Mr. Mills. It is to Mr. Askwith Ellis in the first 
place and to Mr. Mills that we owe the preparations 
for the celebrations that are to be held next month. 
Mr. Ellis is, we believe, the chairman of the Birming- 
ham Section of the Institution of Junior Engineers, 
and it must be a satisfaction to that Institution to 
know that it is so closely associated with a movement 
near to the heart of engineers. But if Mr. Ellis took 
the first step, the success achieved is due in no small 
degree to the energy and influence of Mr. Mills, who 
has thrown himself heart and soul into the work. 
That the celebrations will be of a kind to do honour 
to the great father of the steam engine is in no doubt. 
Many British engineers have expressed their intention 
to be present, and we may hope that an international 
character will be given to the proceedings by the 
presence of foreign engineers. We were delighted to 
learn at the luncheon to which we have referred that 
the great engineering school of Trondjem expected 
to send a representative, and that the American 
Ambassador to Great Britain had expressed his 
intention to be present. We shal] be disappointed 
indeed if France and Belgium and Italy, and, of 
course, all parts of the British Empire, do not help 
to do honour to the memory of one who did more to 
build up the welfare of man and the progress of 
civilisation than any other single individual. 


The Government's Aircraft Competition. 


FOLLOWING a preliminary announcement 
made in the House of Commons by Major-General 
Seely, the Air Ministry towards the end of the month 
issued the rules for “‘a competition for aircraft to 
further the attainment of safety of air travel.”” The 
competition, it is believed, will be held early next 
year. It is open to the British Empire, and prizes 
to the total value of £64,000 will be awarded. The 
competition will be organised in three parts, namely, 
one for small aeroplanes carrying two persons, one 
for large aeroplanes capable of carrying fifteen persons, 
exclusive of the crew, and one for seaplanes. Among 
the more important requirements in the case of aero- 
planes is the attainment of a maximum speed of at 
least 100 miles per hour for small machines, and 90 
miles per hour for large machines, coupled with 
minimum ground level speeds not exceeding 40 and 
45 miles per hour respectively. The small machines 
must be capable of climbing at least 500ft. in the first 
minute after leaving the ground, and the large at 
least 350ft. The machines are to be able to 
land within and get off from a circle surrounded: 
by a vertical wall 50ft. in height, the diameter of the 
circle being 175 yards for small machines, and 275 
yards for large machines. The landing and getting 
off are to be accomplished without turning inside the 
boundary of the circle. The reliability of the 
machines will be tested by a flight, under full load, 
of 3} hours at not less than 80 miles an hour in the 
case of small machines, and of 7 hours at not less than 
75 miles an hour in the case of large machines. A 
system of marks has been devised for award to 
machines the performance of which surpasses these 
requirements. Additional marks will be awarded for 
certain specified general features and for soundness 
and quality of construction. In the seaplane section 
either the float or boat type of machine may cc mp te. 
The machines are to be capable of carrying four 
persons besides the crew. They are required to 
possess ® maximum speed, under full load, at sea- 
level of at leas: 80 knots, and a minimum speed at sea- 
level not in excess of 40 knots. Their rate of climbing 
has to be at least 350ft. per minute over the first 
minute. The most interesting condition for the sea- 
plane class is, however, the requirement that they are 
to be capable of getting off from and alighting upon 
land, as well as getting off from the sea. Apparently 
they will not be tested for alighting upon the sea. 
In both the aeroplane and seaplane sections great 
attention is to be devoted to the capability of the 
contesting machines to withstand mooring in the 
open. The conditions have been criticised as being 
very severe, but they are not, we think, anywhere 
beyond attainment. The competition is commonly 
understood to be intended to assist the development 
of commercial aviation, but it is clear that the ques- 
tions of economy of transport is not to be taken into 
consideration at all. 


The Ministry of Transport Act. 


Ovr Note for July on this subject concluded 


time in the House of Lords, and that Committee 
proceedings had. been opened on the 30th. Four 
days—July 30th and 31st and August 5th and 6th— 
sufficed for the Committee stage. The main changes 
made were :—The title of the Ministry was altered 
from Ways and Communications to Transport ; 
access to the Railway and Canal Commission for 
complaints was preserved ; a new clause, inserted in 
the Commons, giving the Minister authority to deal 
with questions as to what bodies should strengthen 
bridges not at present capable of carrying normal 
loads, had an addition made to it to the effect ‘that 
no order of the Minister on this point should enlarge 
the pecuniary liebility of eny railway or canal com- 
pany or impose any new liability. On the Report 
stage on the llth it was ordered that when the 
Minister went to the Treasury with an estimate for 
the establishment of any new transport undertaking 
details of the scheme must accompany the estimate. 
On the suggestion of Lord Emmott, provisions were 
made so as to regulate the compulsory acquisition 
of land. The third reading was taken in the Lords 
on the 12th, when the Government inserted a very 
important clause which had been promised but was 
overlooked at the proper moment. This clause laid 
down specifically that the owners of undertakings 
were not to be compelled to incur capital expenditure 
or draw on their reserves to an extent which would 
seriously interfere with their finances, adding “it 
being the intention that the financing of the under- 
takings from a capital point of view shall remain 
as far as possible with the owners.” The Bill received 
the Royal Assent on the 15th, but up to the end of 
the month the Act had not been published nor had 
any announcement been made by the new Ministry 
as to its future policy. 


Increased Pay for Railway Enginemen. 


It might have been thought that the agree- 
ment made on March 28th—referred to in our Notes 
for March on page 317 of THE ENGINEER of April 4th 
—between the Railway Executive Committee, acting 
on behalf of the Government, and the railwaymen’s 
unions, that the existing wages should be stabilised 
until December 3lst next, would have kept the 
men contented and spared the Executive Committee 
from further discussion until towards the end of the 
year. The President of the Board of Trade, however, 
when he accepted the principle of the eight hours’ day, 
agreed that the men’s conditions of service should be 
revised, and there have been numerous meetings 
between the parties as to them. It is evident that 
opportunities have thus been presented for the engine- 
men to ask for more money, and it would appear from 
an official announcement from the Board of Trade 
on August 18th that a case was made out at a meeting 
on August 8th for some advance in standard rates of 
pay. At the time of the former of these two dates 
there was some unrest among the members of the 
Associated Society of Locomotive Engineers and 
Firemen. They wanted from 12s. to 16s. per day 
for drivers, 9s. 6d. to 1ls. 6d. per day for firemen, 
and 8s. and 8s. 6d. per day for cleaners. Eventually 
on the 21st it was agreed to give drivers 12s. per day 
for their first and second year, 13s. for third and 
fourth, 14s. for fifth, sixth, and seventh, and 15s. for 
eighth and afterwards. For firemen the rates are 
to be 9s. 6d. for first and second years, 10s. 6d. for 
third and fourth, and lls. for fifth and after- 
wards. These rates include war wages. For cleaners 
sixteen years of age and under the rates are to be: 
4s. per day, plus war wages ; seventeen years of age, 
5s.; eighteen and nineteen years, 6s.; and twenty 
years and over, 7s. 


The French Battleships. 


At the beginning of the war there were five 
battleships on the stocks in France, all of the same 
type with a displacement of 25,200 tons and capable 
of steaming at a maximum speed of 21 knots. Four 
of them—the Flandre, Gascogne, Normandie, and 
Languedoc—were launched during the first few 
months of the hostilities, but their armament was 
suspended on account of the arsenals being engaged 
upon the production of guns and munitions. The 
turrets built for the Gascogne fell into the hands of 
the Germans. The fifth battleship, Béarn, has 
remained on the stocks ever since, and is still uncom- 
pleted. The question now arises whether these 
vessels should be equipped or abandoned and their 
cost put to the profit and loss account. The ships were 
to have been fitted with three quadruple turrets to 
receive twelve 340 mm. guns, and the thickness of 
the armour at the water-line is 320mm. Even at 
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to the then latest foreign battleships, and now they 
are of course hopelessly outclassed. Owing to the 
heavily increased price of materials, the cost of com- 
pleting the ships would far exceed the original esti- 
mates, and as their value as fighting units has enor- 
mously depreciated, there is a general opinion that 
the battleships should be scrapped. There is also a 
great deal of difficulty in preparing a new programme 
of naval constructions, for, apart from the heavy 
building cost at the present time, it is feared that 
with the existing price of coal it would not be possible 
to keep the ships at sea. There is no desire to build 
up a@ powerful navy if the ships are to remain per- 
manently in harbour. It is admitted that the French 
navy is “‘ passing through a serious crisis,” and it will 
be interesting to see what solution is offered when 
the Government presents its programme of naval 
construction. 


Labour and Increased Production. 


Ir would seem that the need of increased 
production in the manufacturing industries is being 
clearly recognised by those who represent labour. 
Mr. J. T. Brownlie, the Chairman of the Executive 
Council of the Amalgamated Society of Engineers, 
and Mr. W. Adamson, the Chairman of the Par- 
liamentary Labour Party, took steps during 
August to have the question raised and debated by 
labour at the earliest possible moment. Mr. Brownlie, 
in a letter addressed to the Parliamentary Committee 
of the Trade Union Congress, pointed out that a con- 
siderable amount of misapprehension exists in the 
minds of trade unionists throughout the country in 
regard to production, and that responsible trade 
unionists must do something to alleviate the present 
situation. Action should, he thinks, be taken by the 
Parliamentary Committee of the Trades Union 
Congress. What is held to be required is the dis- 
semination of accurate information as to the im- 
portance of increasing productivity. Mr. Adamson 
regards this as the question of the hour, but suggests 
that it is a matter not merely for the workman, but 
the employer. The former must be encouraged to 
do his best without fear of being robbed of the fruits 
of his industry and enterprise. It is understood that 
the matter will come up for discussion at the Trade 
Union Congress which is to be held in Glasgow next 
week. Mr. Bowerman, the Parliamentary Secretary, 
has expressed the opinion that we must concentrate 
on increased output, and he believes that a definite 
proposal will be put forward before the Glasgow 
Congress terminates. 


The Working Week in Shipbuilding. 


THE decision reached during the past month 
by the Federation of Engineering and Shipbuilding 
Trades and the Amalgamated Society of Engineers 
to make the proposed reduction of the working week 
dependent on economic conditions is a noteworthy 
fact. It will be within recollection that the reduction 
from 53 and 54 hours to 47 hours per week was only 
granted on the understanding that details and work- 
ing conditions would be arranged with the object of 
preventing any falling off in output. To make a 
demand while the negotiations to achieve this end 
were incomplete for a fresh reduction of hours was 
s0 unreasonable that it has reopened the whole 
question of the possible effect on foreign trade. The 
delegates of the Federation and of the Amalgamated 
Society, representing forty-six trade unions with a 
membership of one and three-quarter millions, have 
now meade far-reaching recommendations which 
indicate a new attitude of responsible trade unionists 
towards the industrial problem. It is proposed, 
and it is understood that the employers’ associations 
are favourable to the plan, to appoint a Committee 
consisting of six employers, six employees, and six 
members of the Negotiating Committee, with an 
independent chairman, to investigate the economic 
effect of a 44-hour week throughout the engineering 
and shipbuilding industries having regard to methods 
of production and foreign competition. Meanwhile 
the negotiations as to the conditions of working to 
be associated with the 47-hour week are to be com- 
pleted with the least possible delay. 


Coal Substitutes. 


As coal has become not only the most 
precious but the scarcest of minerals in those countries 
that do not produce sufficient for their own use, the 
finding of suitable substitutes is a problem of vital 
importance, especially at the approach of winter, 
when the lack of fuel is certain to cause the most 
serious inconvenience. The French Government has 





been giving special attention to the utilisation of 
heavy oils as the most practical way of overcoming 
the difficulty. Monsieur Henry Béranger, Com- 
missaire Général des Essences et Combustibles, has 
for some time past been arranging for the importation 
of large quantities of crude oils, and as the import 
duties on this product have been suppressed it is 
hoped that during the winter there will be sufficient 
liquid fuel at a fairly low price for all purposes. 
Steam users are being encouraged to employ oil 
burners, for which purpose a number of apparatus 
of this kind has been obtained from abroad and 
placed at the disposal of manufacturers for trial 
purposes. A great deal is also expected to be done 
with the distribution of current from the hydro- 
electric generating stations, which will be laid down 
in increasing numbers as the result of the new 
hydraulic legislation. The carrying out of these 
proposals will necessarily take considerable time, and 
meanwhile heavy oils will have to be used extensively 
for power and heating purposes if the country is not 
to suffer from the coal shortage. 


Port Congestion. 


THE Port and Transit Committee issued on 
the 30th of the month a memorandum dealing with 
the steps taken to overcome port congestion and 
indicating what further measures should now be 
adopted to relieve the present condition, approaching 
chaos, which hes been reached during the past few 
weeks. It is pointed out that whereas in the Port of 
London there were on May 3lst only five vessels 
awaiting berths, there were on August 23rd eleven 
ships in detention, at Liverpool fifty, as compared 
with fifteen on May 31st, while at Hull and Glasgow, 
where there was little or no congestion three months 
ago, the number of vessels awaiting berths was on 
August 23rd eleven and nine respectively. The main 
cause of this condition of affairs is stated to be the 
want of a flow of traffic from the ports to the consumer, 
so that warehouses, transit sheds, and railway dep6ts 
become blocked and wagons are kept under load. 
The absence of coastwise shipping and the concentra- 
tion of cargoes in the larger ports have accentuated the 
congestion. A new factor in the situation to which 
reference is made in the memorandum is the altered 
working conditions which have resulted from the 
shortening of hours for day work and overtime 
throughout the transport services. It is suggested 
that the traffic should be allocated to a greater number 
of ports, that arrivals of imports must be spread out 
evenly over a longer period, and that, in addition to 
the revival of coastwise shipping, a large fleet of motor 
lorries should be employed. The Government 
blamed, first, for maintaining railway rates at the 
pre-war level, and for shipping imports for which it 
has provided no destination beyond the port of dis- 
charge. Congestion has not arisen from any increase 
of imports, the tonnage for the month of July, 1919, 
being considerably less both in food and raw materials 
than in 1913. The traffic which is now blocking the 
ports is not more than 75 per cent. of that which 
was dealt with under pre-war conditions. 


is 


French Trade Development. 


THE rate of exchange in France having 
risen so high as seriously to affect importations from 
Britain, America, and neutral countries, it is argued 
that the only way of giving stability to the financial 
position is to export as much as possible to those 
countries. On the other hand, the conditions favour 
the sale in France of goods from Germany, Austria, 
and Italy. Nevertheless, the rule is not a general one, 
for when wages are brought up to a level correspond- 
ing with the cost of commodities there is a certain 
equilibrium, when the influence of the exchange rate 
on foreign trade is noi so marked, but there is always 
a period when a depreciation of currency has a restric- 
tive influence on imports, and it becomes extremely 
difficult to adopt any permanent fiscal arrangement 
which will prevent a dumping of goods from countries 
with an adverse exchange rate, and will facilitate 
exports to those markets where the financial stability 
is greater. The only sound and permanent policy is 
to increase production and stimulate the export 
trade. While it cannot be said that the Government 
policy has had the desired effect so far as output is 
concerned, the measures adopted are calculated to 
facilitate the sale of French goods in foreign markets. 
By a new organisation commercial attachés are to be 
appointed in places where the Republic is represented 
by diplomatic missions, and commercial agents will 
be appointed in the consular districts. They will be 
in correspondence with commercial offices in the 
leading foreign centres, each office being under the 





administration of a committee composed of qualified 
commercial men. The object of these offices is to 
present samples of French products or goods to foreign, 
buyers, transmit orders, and generally to act as inter- 
mediaries for the sale of French productions. This 
organisation is controlled in France by the Office 
National du Commerce Extérieur, which is in corre- 
spondence with the attachés, agents, and offices 
abroad and at the same time carries out the necessary 
propaganda for the development of French trade. 
The cost is defrayed by a small tax on goods subjected 
to fiscal duties, by fees paid by traders for bringing 
their samples to the notice of foreign buyers, and by 
charges incurred by manufacturers and others for 
services rendered them by the commercial offices. 


Agricultural Tractors. 


TxeE forthcoming trials of agricultural 
tractors at Lincoln, to be followed immediately by 
similar trials at Senlis in France, have bcth attracted 
a larger number of entries than any previous demon- 
stration. This fact is, of itself, evidence of the grow- 
ing interest taken in these vehicles, and, while the 
great majority of them are far from fulfilling the con- 
ditions required for tillage machines, they are, never- 
theless, in active demand in countries like France, 
where agriculture is a national industry. Without 
tractors it would have been quite impossible to culti- 
vate land at a time when labour was extremely scarce 
and horses and oxen were not available in sufficient 
numbers. The difficulty of providing suitable tractors 
is increased by the great variety of soil and of methods 
of cultivation in France, since a machine which 
gives good results in one district fails in another. 
Those who have employed tractors for agricultural 
work are rarely able to dispense with them ; they use 
what they can get while waiting for something better. 
Apart from the fact that the tractor is often a necessity 
it has been found that the yield of crops from land 
ploughed mechanically is heavier than from land tilled 
with horses, for the reason that the agriculturist can 
select the most suitable time for cultivation—that 
is to say, when the soil is in the right condition as 
regards moisture. Another incentive to the em- 
ployment of tractors is offered by the changed con- 
ditions brought about by the Eight Hours’ Bill, which 
1s having the effect of attracting labour to the indus- 
trial centres. While the agricultural industry was 
never more prosperous than it is now, the farmer finds 
it more and more difficult to carry on operations, ancl 
he is becoming increasingly dependent upon the 
agricultural engineer. Another source of demand for 
tractors is provided in the liberated districts, where 
so much work has to be done in the way of preparing 
the land for cultivation that it would be quite im- 
possible to do everything without the aid of tillage 
machinery. The designing and construction of 
machines suitable for a great variety of agricultural 
conditions is becoming one of the big industries of the 
future. It is this prospect which lends so much 
interest to the forthcoming trials. 


Non-ferrous Metals Research. 


Steps which had been taken to constitute a 
Non-Ferrous Metals Research Association materialised 
during the month so far that a provisional committee 
was appointed. The members are representatives of 
existing trade associations interested in the non- 
ferrous metal industries, but we note that several 
scientists have promised to assist the new asscciation 
in an advisory capacity. The asscciation will act, of 
course, under the arrangement prescribed by the 
Research Department, and will receive a grant, up to 
£5000, equal to the amount it itself subscribes. 
Besides encouraging and developing technical effi- 
ciency in the production, treatment and utilisation 
of non-ferrous metals and alloys it will set up an 
information office for the collection and dissemination 
of scientific information about the matters that fal 
within its scope. Furthermore, we understand that 
the intention is to establish an experimental labora- 
tory, but the assistance of existing research institu- 
tions of all kinds will at the same time be weleomed 
We may, possibly, be justified in assuming from the 
nature of the occupations of the members of the 
provisional committee that the intention is to carry 
out the research on utilitarian lines—such is, of course, 
the policy that would receive the support of the 
Research Department. At the same time it is clear 
to any one who has given attention to this subject 
that the study of metals is naturally of a basal 
character, and there are therefore grounds for expect- 
ing that some of the work at least will be devoted to 
general principles rather than to specific manufactur- 
ing problems 
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Crane Lighter No. 4. 





WHILE it is officially known simply as ‘ Crane 
Lighter No. 4,” we cannot help thinking that if the 
huge floating crane which is illustrated in our Supple- 
ment had been built by our late enemies some more 
‘‘ colossal ’’ title would have been found for it. The 
fact remains that, in this unique example of crane 
construction, the result of the collaboration of Cowans, 
Sheldon and Co,, Limited, of Carlisle, who designed 
and built the crane, and Sir W. G. Armstrong, 
Whitworth and Co., Limited, of the Walker Yard, 
Neweastle, who were responsible for the design and 
construction of the hull and propelling machinery, 
something has been made which is really worth 
talking about, and which has been quietly doing its 
war work under the above unassuming title. It is, 
we feel, only typical of the British manufacturer, who 
just “ delivers the goods,” and then treats the whole 




















250 Tons at 100-0 Radius 


inclination 218 





100 Tons at 130-0 Radius 
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75 tons can be dealt with. In order to accommodate 
this very large movement, a special triangular rocking 
beam, weighing about 70 tons and anchored to the 
central pillar, was devised by Messrs. Cowans, Sheldon 
and Co., the ends of the beam being connected by 
heavy steel links to the elbow of the jib and the 
vertical crosshead of the elevating gear respectively. 
This crosshead travels up and down between double 
plate girders, and obtains its motion from two 
enormous steel screws, 134in. diameter by 60ft. in 
length, the production of which alone was no mean 
job even for a works having the capacity and experi- 
ence of Armstrong’s. 

The main load is lifted by two independent blocks, 
each capable of lifting 125 tons, interconnected to a 
special block when the full 250 tons has to be lifted. 
There is also a 30-ton block on the extreme end of the 
jib, and a traversing trolley, also of 30 tons capacity, 
running on the underside of the jib—a great con- 
venience for loads up to this weight, as no derricking 
is then necessary. 
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crane, the exhaust being returned to an auxiliary 
condenser. In @ crane dealing with such heavy and 
important loads which require such delicate handling, 
it is of course very undesirable to allow the exhaust 
to escape into the atmosphere, where it might be 
liable to impede the driver’s view at a critical moment. 
A 50ft. diameter roller path is provided to allow of 
the safe revolving of the crane, and it is supported 
on girders built into the framework of the ship. The 
rack is formed of a number of turned steel pins instead 
of teeth, though pitched and made as accurately as 
the teeth would need to be. Hydraulic brakes of a 
special pattern have been found to give the greatest 
precision in handling the main load, though steam 
brakes are relied on ior the other motions. A single 
operator situated in the control cabin, which is 
clearly seen in the illustrations, can deal with all the 
necessary movements. The whole design forms a very 
nice piece of work, and is a very clever solution of the 
difficult problem set the builders. It may be mentioned 








that the pressure on each otf the pivot bearings which 
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CRANE LIGHTER No. 4—DIAGRAMS SHOWING ANGLES OF HEEL FOR VARIOUS LOADS 


matter as part of the day’s work. We are the more 
delighted to rescue this splendid British production 
from oblivion because, before the war, there existed 
an impression that for big floating cranes this country 
was largely dependent on our late enemies and other 
continental rivals. That this impression was in- 
correct is proved by the fact that Messrs. Cowans, 
Sheldon and Co. had already obtained eminence in 
designing and building the largest floating cranes ; 
indeed, at the beginning of the war, they had com- 
pleted for the British Admiralty the two largest and 
most up-to-date floating cranes then in existence, 
which, since 1914, have been busily employed on war 
work. So much for the cranes; as regards the 
vessels upon which they are mounted it is needless to 
state that our own shipbuilders are unrivalled in this 


class of work, as is exemplified in the instance now | 


under notice. The appliance we illustrate is by some 
50 per cent. the largest floating crane in the world, 
for it has a lifting capacity of no less than 250 tons 
at a radius of 100ft. It was specially designed to meet 
war conditions, and, moreover, was subjected to local 
restrictions in being required to pass under the New- 
castle high level bridge, and it was the limitation thus 
imposed which led to the production of a novel and 
interesting design. 

It will be seen from the Supplement that to lift 
a gun mounting into a battleship the jib has to 
be at nearly its maximum elévation, and that was 
much too high for the bridge, while the mounting 
had to be lifted off the deck of the crane at a 
radius much shorter than that required for deposit- 
ing it in position on the battleship, so that the jib 
also had to be “ derricked ’’ from one radius to the 
other. The total angular movements called for by 
these conditions are clearly shown in the six diagrams 
on this page, which show the jib position for radii vary- 


ing from 5]ft, to a maximum of 137ft., at which | 








The following table will be of interest as showing 
the radii at which the various loads can be dealt 
with :— 


Radius, Loads up to, 
feet. tons. 
RO oes et te! eee aay eae 
So RE ae Oy EE eer. 
| RE ge ee ae ee eee 
a ee a ae ee 
RR a 5638.2.) dco, nga ema 2 si Mie 75 
BO sk “Velicces bes 6h Se ee ee 30 
The following table gives the speeds :— 
Load, Speed, 
tons. ft. per min. 
Main lifting gear .. .. .. 250 .. .. «- 8 
Main lifting gear .. .. .. 1285 .. .. .- 16 
Auxiliary Jifting gear .. .. 30 .. .. «. 40 
‘Trolley 19UNDE G08. 6:0 5 <,..005 BO se ow oe 
Trolley traversing gear .. .. 30 .. .. .. 80 
Revolving... .. .. «.. «+ 1 revolution in 10 min. 
Derricking eae Full range in 20 min. 


No water ballast is relied on for limiting the heel, 
and the great beam of the hull and some deadweight 
ballast give all the stability necessary even if the load 
at @ big radius is suddenly released. The maximum 
angle of heel with 250 tons at 100ft. radius is only a 
little over 4 deg., with the same heel in the opposite 
direction if the jib is derricked in to the smallest 
radius with no load on. We think that this question 
is of such imterest that on this page we reproduce dia- 
grams showing just what the heel amounts to under 
the various conditions, while one of the pictures in 
our Supplement shows the real thing. 

All the necessary machinery for lifting, derricking, 
and traversing is carried in the body of the crane, and 
is steam driven from the main boilers of the ship at 
150 lb. pressure. This involves eight different sats of 
engines, all of which are of the horizontal type. Both 
the steam and exhaust are carried through a special 
swivelling arrangement in the centre pillar of the 


| support the main triangular frame is about 700 tons, 
| and the load on the front segments of the roller path 
|about 1300 tons, which will give some idea of the 
| stresses involved. A test load of 312 tons was applied 
| before the crane was actually put into service, and that 
| as well as all other tests, was satisfactorily endured. 

| We have dealt with the crane details first as being 
| the most novel and difficult, but the problems con- 
| nected with the design of a hull or pontoon to carry 
the crane were no every-day ones, and details are well 
worthy of record. The shape of the hull is well shown 
in the Supplement, the principal dimensions being 


as follows :— 
Length overall (exfenders).. .. .. .. 242ft. 
Length between perpendiculars .. .. .. 230ft. 
Extreme breadth overfenders .. .. .. 88ft. lin. 
Breadth, moulded... .. co wec se | «0 Sa orm 
Depth, mouhded, | i566 so. ne se we |= 
ee, era: 


On this draught the deadweight capacity is about 
700 tons, but the gross tonnage is 2833. 

Longitudinal strength is of course a factor of great 
importance, and ten longitudinal girders are fitted. 
They reach from the collision bulkhead to the after- 
most bulkhead, with a number of additional local inter- 
costals. Under the crane the hull is enormously 
strengthened up by transverse and longitudinal bulk- 
heads and brackets. There are seven water-tight 
compartments formed by transverse bulkheads, sub- 
divided by further longitudinal bulkheads from the 
collision bulkhead to the after boiler-room bulkhead. 
In addition to this, there is a double bottom of the 
same length extending between the two longitudinal 
bulkheads, the centre girder in the double bottom 
being water-tight. This allows for a water ballast 
capacity of about 750 tons, for which suction pipes 
are laid to the bilge pump in the engine-room. Very 





full precautions are taken to prevent the hull being 
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damaged while lying or coming alongside, a 12in 
American oak fender extending along the edge of the 
deck, and one at the level of the side stringer for the 
whole length of the parallel part of the hull, and these 
are connected by vertical fenders, as shown in the 
drawing. Three rubbing pieces are also fitted under 
the hull for docking purposes. On deck heavy 
chocks are fitted to carry the largest naval guns, 
and they and the bed for carrying the gun mountings 
are specially strengthened under the deck. Steam 
windlasses are fitted forward and aft for the anchors, 
and four 8in. by 12in. steam winches for warping 
purposes, all of which exhaust into the auxiliary con- 
denser. The steam steering gear, fitted in the engine 
casing, is controlled from the navigation bridge at the 
forward end of the hull. The crew number twenty- 
two men, three being officers and four engineers, 
and are berthed below deck. 

The main propelling machinery consists of two 
sets of vertical triple engines of some 1200 indicated 
horse-power collectively at 140 revolutions per 
minute supplied with steam by two single-ended 
_ Marine type boilers. Quite a good speed was 

obtained when the ship went through her “ speed 
trials,” when over 1300 indicated horse-power was 
obtained. 








James Watt. 


In view of the approaching celebration of the Centenary 
of James Watt, it is of interest to recall that on June 18th, 
1824, a public meeting was held at Freemasons’ Hall to 
further the proposals for the erection of a monument to 
the great inventor either in Westminster Abbey or in St. 
Paul’s Cathedral. The monument, as our readers are 
aware, was subsequently fashioned by Chantrey and 
erected in the Abbey. At this meeting many eminent 
men spoke, amongst them Mr. Huskisson, the celebrated 
statesman and financier, who was killed a few years later 
on the Manchester and Liverpool Railway. Mr. Huskisson 
made a speech which, it seems to us, to be worth recalling 
at a moment when new memorials to James Watt are 
are under discussion. It may be found in Arago’s “« Eloge.” 
He said : My Lord (Lord Liverpool, the Prime Minister, 
was in the chair), a task has been assigned to me at this 
meeting, which, I am fully aware, would have been far 
more ably and successfully executed by some one of those 
who have done me the honour to put into my hands the 
resolution with which I shall conclude. Several of those 
gentlemen had an advantage, which I cannot boast, that of 
having been personally acquainted with the late Mr. Watt, 
of having enjoyed his confidence and friendship, and of 
having observed more nearly than myself the application 
and progress of those wonderful discoveries and scientific 
inventions by which he has so greatly benefited his country 
and the world. 

But, gentlemen. however ill qualified I may be fully 
to appreciate the merits of Mr. Watt, however inadequate 
I feel myself to do justice to my own sentiments in this 
respect, I cannot but be gratified that I have a public oppor- 
tunity to bear my humble acknowledgment of gratitude 
for his services and of respect for his memory. 

Gentlemen, whether abstracting ourselves for a moment 
from all considerations of country, we look as men to the 
benefits which Mr. Watt’s inventions have imparted, and 
are still imparting, to the whole race of man ; or whether, 
as members of that great and powerful community of 
which he was a member, we confine ourselves to contem- 
plate the special benefits which he conferred upon this 
country, his great discoveries must stand equally entitled 
to our highest admiration. As Englishmen we cannot 
behold the results produced by his genius without a lively 
sense of joy that we belong to the same country to which 
he belonged, and without an individual feeling of gratitude 
that he lived at a time which allows us all to participate 
in the benefits which he was the selected instrument, 
under Providence, of introducing among mankind. 

If, gentlemen, there be any individual who can doubt 
whether Mr. Watt be entitled to rank in the first class of 
the benefactors of mankind, that individual, let him belong 
to what station of society he may, has, I think, not justly 
estimated the influence of improvements in physical and 
chemical science upon the moral condition of society. I 
apprehend no man can doubt the beneficial effect of that 
influence, more or less, in all civilised countries. But, in 
my view of the subject, there is no portion of the globe, 
however remote, where the name and flag of England are 
known, where commerce has carried her sails, and begun 
to introduce the arts of civilisation, which does not derive 
some advantage from Mr. Watt’s discoveries. The 
economy and abridgment of labour, the perfection and 
rapidity of manufacture, the cheap and almost indefinite 
multiplication of every article which suits the luxury, the 
convenience, or the wants of mankind, are all so many 
means of creating, in men even but little advanced from 
the savage state, a taste for improvement, of raising in 
their bosoms a feeling of new wants and new desires, of 
showing them the possibility of satisfying those wants 
and those desires, and thereby of calling into action the 
most powerful stimulant and steady motive to advance- 
ment in the scale of the civilised world. Are not the 
remote islands of the Pacific Ocean become a happy proof 
of the truth of this position ? The same race which, less 
than half a century ago, murdered and devoured our 
intrepid but unfortunate navigator, Captain Cook, have, 
within that short period, become acquainted with many of 
the comforts of life, and made a greater progress, perhaps, 
towards improvement than remains for them to make, in 
order to entitle themselves to be admitted into the rank of 
civilised nations. Much of this happy change may, I grant, 
be ascribed to the benevolent and indefatigable exertions of 
the ministers of Christianity ; but if these islanders be now 
clothed in the productions of English industry—if they 
have adopted our woollens and our linens instead of their 
own rude dress (or rather no dress)—if in their habitations 
are to be found many useful articles of English manu- 
facture, instead of their own barbarous utensils—let it 
not be supposed that the increased facility of supplying 
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their wants has not been one powerful means of exciting 
their desire to procure these enjoyments. If the steam 
engine be the most powerful instrument in the hands of 
man to alter the face of the physical world, it operates at 
the same time as a powerful moral lever in forwarding the 
great cause of civilisation. We cannot, therefore, recall 
to our recollection the invention of the steam engine and 
follow that invention through all its consequences with- 
out feeling the beneficial influence of this discovery upon 
all nations, from those most advanced to those which 
have made the least progress in the arts and refinements of 
life. 

The benefits which this discovery has conferred upon 
our own country, as they are more extensive, are also 
more obvious. If this were the proper place, and if I 
were not afraid of trespassing too long upon your time, 
I could trace those benefits in their detailed progress and 
operation. I could show how much they have contributed, 
not only to advance personal comfort and public wealth, by 
affording to industrious millions the facility of providing 
for their individual wants, by means which directly -con- 
duce to the general power and greatness of the State, but 
also to the general diffusion of a spirit of improvement, a 
thirst for instruction, and an emulation to apply it to 
purposes of practical utility, even in the humblest classes 
of the community. But it cannot be necessary to enter 
upon so wide a range, with the enlightened meeting which 
I have now the honour of addressing. Looking back, 
however, to the demands which were made upon the 
resources of this country during the late war, perhaps it 
is not too much to say—at least it is my opinion—that 
those resources might have failed us, before that war was 
brought to a safe and glorious conclusion, but for the 
creations of Mr. Watt and of others moving in the same 
career, by whose discoveries those resources were so greatly 
multiplied and increased. It is, perhaps, not too much to 
say that, but for the vast accession thus imperceptibly 


made to the general wealth of this Empire, we might have | 


been driven to sue for peace before, in the march and 
progress of events, Nelson had put forth the last energies 


of his naval genius at Trafalgar, or, at any rate, before | 


Wellington had put the final seal to the security of Europe 
at Waterloo. If, therefore, we are now met to consider 
of placing a monument to the memory of Mr. Watt beside 
the monuments of those who fell in the splendid victories 
of the last war, let it not be said that there is no connection 
between the services of this modest and unobtrusive 


benefactor of his country and the triumphs of the heroes | 


which those monuments are destined to commemorate. 

I own that the monument about to be proposed to Mr. 
Watt appears to me to be one of those acts of public duty, 
to which every Englishman of a cultivated mind, following 
the munificent example of the sovereign, should be anxious 
to contribute. In doing so he will indulge not only a 
feeling of gratitude, but the cheering hope of exciting a 
spirit of emulation in others, and an honest pride, in 
reflecting that he belongs to the same community of which 
this highly gifted genius was a member, and to the age in 
which he lived. 

Long as I have already detained the meeting, I cannot 
sit down without adding one or two short remarks. It 
has been often said that many of the great discoveries in 
science are due to accident ; but it was well remarked by 
the President of the Royal Society that this cannot be 
the case with the principal discovery of Mr. Watt. Long 
and scientific research and application alone could have 
enabled him to create his steam engine. 


phenomena of the physical world, the combinations of 
chemistry, or the mysterious workings of organic life, have 
only been able to turn their discoveries to the purpose of 
averting evils threatening, and often destroying, the pre- 


Again, it has | 
frequently happened that those philosophers who have | 
made brilliant and useful discoveries by watching the | 


carious tenure of human existence. Thus Franklin dis- 
armed the thunderbolt and conducted it innocuous through 
our buildings and close to our firesides ;' thus Jenner 
stripped a loathsome and destructive disease of its viru- 
lence, and rendered it harmless of devastation ; thus the 
present President of the Royal Society—of whom it is 
difficult to say whether abstract science or practical life has 
been most benefited by his discoveries—sent the safety 
lamp into our mines to save—as its name implies—their 
useful inhabitants from the awful explosion of the fire- 
damp. But the discovery of Mr. Watt went further ; he 
subdued and regulated the most terrific power in the 
universe, that power which, by the joint operation of 
pressure and heat, probably produces those tremendous 
convulsions of the earth which in a moment subvert whole 
cities and almost change the face of the inhabited globe. 
This apparently ungovernable power Mr. Watt brought 
into a state of such perfect organisation and discipline— 
if I may use the expression—that it may now be safely 
manceuvred and brought into irresistible action—irre- 
sistible, but still regulated, measured, and ascertained 
or lulled into the most complete and secure repose, at the 
will of man, and under the guidance of his feeble hand. 
Thus one man directs it into the bowels of the earth, to 
tear asunder its very elements and bring to light its 
hidden treasures ; another places it upon the surface of the 
waters, to control the winds of heaven, to stem the tides, 
to check the currents, and defy the waves of the ocean ; 
a third, perhaps, and a fourth are destined to apply this 
mighty power to other purposes, still unthought of and 
unsuspected, but leading to consequences possibly not 
less important than those which it has already produced. 
It is, gentlemen, in the contemplation of the wonderful, 
but most beneficial change which this single invention has 
already effected in the world—in the anticipation of the 
still further changes which it may effect, that I feel most 
forcibly my own want of power to do justice to my senti- 
ments on this occasion, and that I gladly relieve myself 
from any further prosecution of the attempt by proposing 
| to you the following resolution : 
| “That those benefits conferred by Mr. Watt on the 
| whole civilised world have been most experienced by his 
| own country, which owes & tribute of national gratitude to 
| a@ man who has thus honoured her by his genius and pro- 
moted her well-being by his discoveries.” 


| 
secon 
The following letter has been received by the Secretary 


| of the James Watt Centenary Committee from the 
Admiralty :— 

Srr,—With reference to your letter of the 22nd 
July relative to the proposed commemoration of the 
Centenary of James Watt, to be held in Birmingham 
next month, I am commanded by My Lords Com- 
missioners of the Admiralty to request that you will 
inform the James Watt Centenary Committee that 
they fully realise the debt the Navy of to-day owes 
to the genius of Watt. The value of his work to the 
Fleet has never been misunderstood, and it is interest- 
ing to recall that during the Russian War of 1854 the 
flagship in the Baltic was a steam line-of-battleship 
bearing his name. 

2. The proposal to celebrate the Centenary of 
Watt’s death has therefore their Lordships’ fullest 
approval, and their best wishes for its success. _ 

3. Lam to add that the Engineer-in-Chief, Engineer- 
Vice-Admiral Sir George Goodwin, K.C.B., and Engi- 
neer-Commander Edgar C. Smith will represent thé 
Admiralty at the celebrations.—I am, Sir, your 
obedient servant, 





(Signed) W. H. NIcHoLson. 
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A Friction Drive Relay Control for 
Aircraft. 
By MAJOR A. Q. COOPER, D.S.C., A.F.C. 


THE instrument described in this article was con- 


with the wheel D free of both the wheels E. The | operate the lever which rotates the drum L and 
locking movement is effected by means of a cam on | engages the sprocket and the worm wheel. The 
the drum L, which shoots the bolt M into the hole in | controls are now locked owing to the worm drive being 





ceived by the writer in 1915 while engaged on patrol 
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the lever J when the sprocket and the worm wheel 
are in the out position and withdraws it when they 
are engaged. A length of chain working on the 
sprocket wheel is connected by flexible wires to the 
two wires operating the organs to be controlled. The 
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THE COOPER SERVO-MOTCR ATTACHED TO AILERON CONTROLS 


work in flying boats at Felixstowe. An experimental 
example was made at the station workshops and tried 
on a twin-engine Curtiss flying boat. The results were 
encouraging, but the friction drive was unsatisfactory 
in some respects. An increasing amount of patrolling 
and experimental work with new machines prevented 
any further development of the idea for some time. 
In 1917 a new type of friction drive was fitted to 
the instrument and it was again applied to a dying 
boat of the F 3 type. This drive proving very satis- 
factory, the instrument was re-designed in a more 
compact form for production. 

At the end of 1917 twelve experimental instruments 
were made at the Royal Aircraft Factory. These 
instruments were tested at the Felixstowe and Isle 
of Grain seaplane stations on F 5 and F 3 flying boats 
and at Kingsnorth airship station on an N.S. type 
airship. The results were very satisfactory and much 
flying was done with the device in use. The relay 
was fitted to the ailerons and rudders of the flying 
boats and to the rudder of the airship. As a result 
of his experience during these trials the writer re- 
designed the instrument with a view to eliminating 
the weak points, and it is the machine as re-designed 
that will now be described. 

The relay or servo-motor is intended to be super- 
imposed on the ordinary manual control of the 
balancing surfaces, and the motor is so arranged that 
it can be cut out completely and hand power alone 
used. The apparatus is so designed that it assists 
the pilot’s efforts, and it is simply a matter of adjust- 
ment to arrange the proportion of work to be.done by 
the pilot and the motor. The advantage of this | 
feature is that it enables the control to be as light as 
is required and permits the pilot to retain a certain 
amount of feel. 

The source of power is the windmill A, the whole 
apparatus being mounted in the air stream. The 
windmill is fixed on the spindle B and is directly 
coupled with the wheel D which has a cork rim N. 
The spindle B has a cranked extension and is mounted 
in a bearing in the frame C. In this frame is also 
mounted a worm shaft O, which carries at either end 
& flat steel wheel E. These wheels are of such a size 
and at such a distance apart that the wheel D just lies 
between them with a clearance of 4/,,in. when the 
cranked spindle B points to twelve o’clock. The 
worm shaft O drives a worm wheel F which is mounted 
on @ spindle G, also journalled in the frame C. On 
this spindle is also mounted a sprocket wheel H, which 
is free to turn. The worm and the sprocket wheels 
are furnished with the elements of a dog clutch. A | 
drum L is mounted on an extension of the bush 
carrying the spindle G. This bush and the drum 
are connected by a coarse pitch left-handed square | 
screw thread and the drum carries two pins which | 
work in @ race in the boss of the sprocket wheel. A 
rotary movement of the drum thus causes the sprocket 
wheel to move axially on the spindle G. This rotary 
movement of the drum is effected by means of a flexible | 
cable coiled in the groove cut externally in the drum 
and a lever placed near the pilot’s hand. 

A lever arm J is connected to the cranked spindle B. 
On the lever arm are mounted two guide pulleys K. | 
An extension of the lever is provided with a hole in | 
the end, which is used to lock the lever and with it the 
cranked spindle B in the twelve o'clock position, i.e., | 


wires from the hand control are led over the pulleys K 
and join the same wires as those to which the chain is 
connected. The guide pulleys carrying the control 
wires on either side of the motor are so placed that 
the wires from the hand control are equally deflected 
from the straight line in passing over the pulleys K. 

The working of the apparatus is as follows :— 


At 
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irreversible. Now, as long as the pilot leaves the 
control wheel alone the tension throughout the control 
system is equal. As the pulleys K divert both wires 
from the control wheel equally, so long as the tension 
|in each is the same the lever J will remain in the 
|central position and the windmill A will revolve 
freely. Should the pilot start to turn the hand wheel, 
however, he will immediately put increased tension 
| on to one of the wires passing over the pulleys K and 
| will thus pull the lever J over to that side. This 
movement will cause the friction wheel D and one of 
the wheels E to engage. The windmill, which is 
geared 40 to 1 to the worm wheel, will then pull on 
| the same control wire as that on which the pilot is 
| pulling, and so long as the pilot maintains sufficient 
| tension in the wire the motor will operate the control. 
As soon as the pilot stops turning the wheel the ten- 
sion will be equalised in the wires, the lever J will 
resume the central position and the controls will be 
held deflected owing to the irreversibility of the worm 
drive until the pilot returns them to the central 
position by reversing the process. 

The amount of work the pilot has to do can be 
varied by altering the angle at which the wires are 
deflected by the pulleys K The smaller the deflection 
the less the lateral component of the pull and the 
greater the pull on the hand control necessary to 
prevent the friction drive slipping. If, asa result of 
the design of the aeroplane, it should not be con- 
venient to lead the wires from the manual control 
over the pulleys K, these pulleys can be dispensed 
with and the wires deflected by pulleys mounted on 
bell crank levers placed in any convenient position, 
the movement of these levers being then communi- 
cated to the lever J by tie rods or flexible cable. The 
chain can be connected to the control wires any- 
where between the point where the wires ere deflected 
and the surfaces to be operated, but not between this 
point and the hand wheel. ; 

The system, it will be seen, is entirely mechanical 
in its action and avoids the use of electricity which 
gives trouble, especially in seaplenes. The whole 
apparatus is simple in its action and can be under- 
stood by an ordinary mechanic in a few minutes. It 
is cheap to make and cen be easily applied to existing 
machines without altering the design ‘of the controls. 
It has proved in practice that it is impossible to detect 
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DETAILS OF THE COOPER MECHANICAL SERVO-MOTOR FOR AIRCRAFT 


Assuming that it is connected with the aileron con- 
trols, when the machine is in flight with the sprocket 
wheel and worm wheel disengaged the pilot can 
operate the controls in the ordinary way. The lever J 
is locked and the pulleys K act simply as guide pulleys, 
and when the controls are moved the sprocket H 
revolves freely on the spindle G. The pilot may then 


| that the controls are being moved by mechanical 
means, the effect being simply to make a machine 
heavy on control feel like an extremely light one. 
By permitting slipping to take place between the 
friction wheels the controls can be operated at any 
speed lower than the full speed of the windmill. This 
feature is importart, as it avoids intermittent or 
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TRAIN FOR THE COMMANDER-IN-CHIEF 


FIG. 36—COMMANDER-IN-CHIEF’S BEDROOM 


FIG. 38—OFFICE 


jerking action. The speed of the windmill is arranged 
so that.the controls can be operated at a speed svuit- 
able for very “‘ bumpy” weather conditions. In 
conclusion, it may be remarked that the relay may 
be suitable for adaptetion to other purposes than the 
control of aircraft. It would be quite possible and 
easy to use an electric motor as the source of power 
instead of a windmill, as might be advisable in the 
case of airships, although it is not necessary to do so 
in aeroplanes. 








British Railway Workshops in 


War Time. 


Bo; Vile 


THE WOLVERTON WORKS OF THE LONDON AND 
NORTH-WESTERN RAILWAY. 

In addition to supplying 1350 general service 
wagons—despatched at the rate of fifty per week— 
2550 stretchers, 1802 cable drums, 432,332 adapters, 
775,652 gaines, 81,471 fuses, re-forming 676,528 
cartridge cases, drop forgings of many descriptions, 
and 40 rectank wagons—to be referred to in a later 
article—the main work done at Wolverton related 
to the provision of ambulance trains. 

The first ambulance train sent out by the company 
was one for the Navy. It was put in hand on receipt 
of a telephone message on August 8th, 1914, and was 
turned out in thirty hours. The work was well in 
hand before any of the Government officials were able to 
visit the works. Two factors aided in this expedition. 
One was that among the arrangements made by the 
War Railway Council and its successor, the Railway 
Executive Committee, were plans for the conversion 
of parcels vans, brake vans, restaurant cars, &c., into 
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IN CAR No. 2 


ambulance’ trains. From time to time these plans 
had been amended on the recommendations of the 
naval and military medical officers, and copies of the 
agreed plans were at Wolverton. The second favour- 
able factor was that the first train needed was one 
for the Navy—as a naval engagement might take 
place any moment—and the requirements were 
simpler than those for the trains for the War Depart- 
ment, e.g., it had cots slung from the roof, and there- 
fore only needed hooks, instead of beds, which had 
to be obtained from outside firms. 

There were five naval ambulance trains provided, 
and all were put together at Wolverton. No. 1 left 
on August 8th, 1914, No. 2in June, 1915, Nos. 3 and 4 
in June, 1916, and No. 5in March, 1918. War Depart- 
ment ambulance trains for British troops in this 
country and in France and for the United States 
Army in France have been written upon in our pages 
and elsewhere on more than one occasion, but the 
naval train has not been described in detail. We 
therefore propose to deal with No. 5 naval ambulance 
train. 

It consisted of twelve vehicles in the following 
order :—(1) Crew coach and guard, (2) (3) cot coaches, 
(4) day coach, (5) store coach and kitchen, (6) (7) (8) 
cot coaches, (9) officers’ cot coach, (10) dining car, 
(11) medical staff coach, and (12) baggage and guard. 
All were 8ft. 6in. wide, and, except Nos. 2 and 3, 
50ft. long. No. 2 was converted out of a day saloon, 
and was 42ft. long, and No. 3 was a dining car 47ft. 9in. 
long. No. 8 was converted out of a corridor third 
brake, and the remaining nine out of brake vans. 
The total length of the train was 637ft. 9in. 

The cot coaches each accommodated twenty-four 
patients, except No. 7, which, having a lavatory and 
store-room, held only twenty cots. The officers’ cot 
coach had two lavatories, and it also accommodated 
only twenty. These coaches are very bare when not 
in use, as the patients are conveyed on the train in 
theidentical cots they occupy on board the hospital ship. 


FIG. 37—-SITTING-ROOM 
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Fig. 40, p. 232, shows a cot coach ready for patients, 
and Fig. 41 shows it with the cots slung. This view 
happens tc be the interior of the officers’ cot coach, 
but the details in the men’s coaches were the same, 
except that there were not the curtains seen here. 
The chains seen on the hooks in the roof in Fig. 40 
were those to which the bottom cots were suspended, 
while the top cots were hooked direct to hooks in 
the roof. The side chains or “ grips ’’ were to keep 
the cots from unduly swinging. The spiral springs 
seen are for adjustment, having the necessary tension 
to keep the cot to the side of the coach. Fig. 42 shows 
the interior of the crew coach looking towards the 
petty officers’ compartment, beyond which was the 
guard’s compartment. The tables were collapsible, 
and the forms movable, and allowed for twelve bunks 
to be made up in the main compartment and three 
in the petty officers’. Fig.~43 illustrates the interior 
of the day coach, which formed a lavatory and a 
dining-room for sitting-up cases. There were movable 
tables and forms to occupy the space at the doors. 
At the leading end were two lavatories, and at the 
rear end—in the distance in our illustration—was a 
space for a treatment room, which could be divided 
off by a movable curtain. 

The medical staff coach had a compartment’ for the 
doctors with two beds, then a bathroom and lavatory, 
next to which was the compartment for the chief 
surgeon, with two-beds in it. Beyond was the 
living-room and at the end the sisters’ compartment 
with two beds and a lavatory. In the baggage car 
four emergency cots could be accommodated. 

The whole train was electrically lighted. Gas for 
cooking purposes was provided in the store ‘coach 
and kitchen and in the dining car. It was steam- 
heated throughout on the Wolverton system, the 
pipes in the cot coaches being in the roof. There 
was also a heating stove in the dining car and in 
the medical staff coach for use when no locomotive 
was attached. Telephone communication was pro- 
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vided throughout the train, there being an instru- 
ment in the petty officers’ compartment, in the 
kitchen and the linen store of the store coach and 
kitchen, in the pantry of the dining car and the living- 
room of the medical staff coach. Every coach had an 
ample supply of water in tanks in the roof. The 
train was painted a navy grey, and it had port and 
starboard—and not left and right—sides, and had 
Westinghouse and vacuum continuous brakes. 

There were dispatched from Wolverton five ambul- 
ance trains—Nos. 7, 8, 9, 18 and 19—for use of the 
War Department in this country. In addition to 
these standard trains, seven auxiliary or emergency 
trains were made up from existing stock, and a 
number of new brake vans were fitted up for emer- 
gency purposes. The first three of these vans were sup- 
plied on August 24th, 1914, less than three weeks after 
hostilities commenced. Along with the Great Eastern, 
the London and North-Western equipped and dis- 
patched the first ambulance train—No. 12—for 
British troops on the Continent. The former pro- 
vided six vehicles and the latter eight, and the train 
was sent overseas on October 19th, 1914. The way 
in which this train was got together reflected great 
credit on the Wolverton staff. It was the first 
instance in which British rolling-stock was to run on 
the Continent, so great care had to be exercised over 
some of the details. A very hurried visit to France 
secured all the information necessary, and the coaches 
were ready for dispatch from Wolverton within 
fourteen days of the receipt of the order. Each of the 
two companies named subsequently supplied one 
additional car. In April, 1915, the London and 
North-Western and the London, Brighton and South 
Coast companies were responsible for No. 14 Con- 
tinental Train, for which there were supplied six 
ward cars for sitting-up cases and one staff car—a 
new coach 57ft. long—from Wolverton. 

A decidedly interesting piece of work was the 
furnishing of an ambulance train for the use of the 
troops in Salonika. The height, length and weight 
of bogie stock did not allow for its use there, and con- 
sequently the train was composed of twenty-seven 
North London four-wheeled coaches, 28ft. long and 
8ft. wide, giving a total length of 79lft. 5in. The 
middle vehicles were a pharmacy car—with operating- 
room—and an office car, and on either side were six 
ward cars, three holding twenty-four beds in eight 
tiers of three, and three holding eighteen. Those 
with the larger number of beds had no doors in the 
sides, and their patients had to be conveyed through 
the double doors in the 18-bed cars and then through 
the doors at the ends of the cars. The 18-bed cars 
had lavatory accommodation also. The 24-bed and 
18-bed cars alternated. Beyond the ward cars at 
one end were two cars, with beds in the compart- 
ments, for infectious sitting-up cases; then came a 
kitchen car, two personnel cars and a stores and brake 
van. At the other end, next to the ward cars, was 
the mess car, another kitchen car, the medical officers’ 
car, nurses’ car, two infectious ward cars and a guard’s 
brake and infectious ward coach. There was a total 
of 358 beds for patients. In every main internal 
feature the cars were identical with those in this 
country. 

All the coaches except two were made out of first- 
class carriages. The exceptions were the two com- 
partment coaches used for infectious sitting-up cases, 
which were third-class carriages. An additional door 
had to be let into the sides of the majority of the cars 
so as to give double doors for the admission of 
stretchers. Doors had to be made in the ends of the 
carriages to allow for through communication. Seven 
of the coaches were provided with a caboose or 
lookout. The train was electrically lighted 
throughout, with batteries for use when standing. 
It was steam heated, with stoves in the staff and 
personnel cars, and was provided with the Westing- 
house and vacuum brakes. 

A train was also built at Wolverton a couple of 
years ago to be sent to France for the personal use of 
Sir Douglas Haig. It was officially known as the 
Mobile Advanced Headquarters Train for the Com- 
mander-in-Chief. The train consisted of fourteen 
bogie vehicles, all but two being 42ft. long and 8ft. 6in. 
wide; the two that were the exception were brake 
vans, 45ft. long and 8ft. wide. The total length, 
exclusive of engine, was 650ft., and the weight in 
working order was about 336 tons. The fourteen 
coaches were devoted to the following purposes :— 
(1) Private car for Commander-in-Chief, (2) private 
secretary and office, (3) personal staff, (4) C.G.S. and 
office, (5) two generals and office, (6) one general and 
reception-room, (7) officers’ mess, (8) kitchen, (9) 
servants’ mess and quarters, (10) clerks’ quarters, 
(11) staff clerk and office, (12) telegraphs and tele- 
phone, (13) stores and stationary engine, (14) brake 
van. 

The first eleven vehicles were converted from picnic 
saloons, and the twelfth, thirteenth and fourteenth 
from brake vans. All the vehicles, being mainly of 
open construction, could be readily altered, and were 
completed within a month of the receipt of the 
order from the War-office. Fig. 36 shows the interior 
of the bedroom of the Commander-in-Chief ; the 
door in the right-hand corner leads to the bath- 
room, which is the end compartment of the train and 
has hot and cold water. At the other end of No. | 
car is the sitting-room and office—Fig. 37—at the 





| 
near end of which is a hinged table with cords and | 
weights for maps. Fig. 38 illustrates the interior of the | 


office in car No. 2; the door in the distance on the 
left leads to the corridor, off which is the private 
secretary’s room, which has hatchway communica- 
tion with the office. Out of the kitchen is a compart- 
ment containing a petrol-driven lighting set. That 
originally provided at Wolverton was, however, 
replaced by a larger machine whilst the train was in 
France. The next compartment is the accumulator- 
room and beyond that a stores. 

Under the telegraph and telephone car are the 
drums for the cables. The latter, when required for 
use, were run off and connected to the nearest tele- 
graph and telephone wires. Fig. 39 illustrates the 
interior of the telegraph office, which is 34ft. Qin. 
long. This car has also a telephone exchange room, 
in which is a fifty-line switchboard. The instruments 
and fittings were fixed by the General Post-office, 
whilst the tables, furniture, &c., were provided and 
fixed by the railway company. 


The train is heated throughout on the Wolverton | 


system. Steam is obtained from the locomotive 
when the train is running, but to provide for times 
when no locomotive is attached a small Davey-Pax- 
man stationary boiler has been fixed in the rear part 
of car No. 13. A ton of coal and coke is carried in a 
bunker, whilst water is carried in three tanks. The 
floor is covered with sheet steel. All vehicles are 
lighted electrically and ships’ candles are provided 
for emergencies in all sleeping compartments. Each 
compartment is connected to the telephone switch- 
board ; some have telephones for intereommunica- 
tion on the train, with other instruments for speaking 
over the line wires. Electrically driven fans and 
roof ventilators are general. Many of the windows 
are hinged at the side, so as to open outwards, and 
during hot weather they remained open, and the 
space could be filled with gauze wire screens, which 
while admitting air were capable of keeping dust, 
flies, &c., from the cars. The interiors of the cars are 


of white enamel, and the exterior the usual lead colour | 


of the War-office, with one set of initials, W.D., on 
each side. Being for use on the Continent, the West- 
inghouse brake alone was provided. The end vehicles 
have the standard buffing and coupling arrangements 
of L’ Unité Technique. 

The train is of a decidedly martial character— 
no luxuries or unnecessary comforts, and yet possess- 
ing every possible convenience requisite to achieve 
its purpose as mobile headquarters. On this point 
Sir Douglas Haig, we believe, expressed his appro- 
bation to the railway company. 








The “ Wedge” Optical Pyrometer. 





THE optical pyrometer illustrated in the accompanying 
engravings was invented in the laboratories of Cochrane 
and Co., Limited, Ormesby Ironworks, Middlesbrough, 
and, in an earlier form, was introduced on the market at 
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CONSTRUCTION OF THE 


the beginning of 1917 by the Optical Pyrometer Syndicate, 
of Audrey House, Ely-place, London, E.C. 1. The instru- 
ment, we believe, was found to be both portable and 
accurate, and was used to a considerable extent for 
measuring furnace temperatures in steel and other works. 
Practical experience with it indicated, however, that 
certain improvements in its design could be made. In 
the form illustrated these improvements have been 
embodied, although the principle upon which the instru- 
ment works remains exactly the same as in the earlier 
design. 

The pyrometer consists of a rectangular brass tube 
Qin. long, across which at right angles there is fitted a 
small telescope, of which A is the eye piece and B the 
objective, while C is @ rack and pinion for focussing the 
telescope on the heated body of which the temperature 
is to be measured. Inside the rectangular brass tube is 


‘““WEDGE”’ 


a carrier D, which can be moved up andj down by means 
of the rack and pinion E. Attached to the carrier, so as 
to move across the field of vision of the telescope, are two 
glass wedges F, of which one, the essential one, is of dark 
_ red glass, while the other is of plain glass, being introduced 
| to correct the effects of refraction. In use, the telescope 
is pointed at the heated body or furnace aperture, and 
| the image is viewed as focussed on the wedge of dark 
| red glass. The wedge is then moved so as to increase 
| the thickness of coloured glass between the hot body and 
| the eye. As it is moved the image gradually fades, and 
at the point of extinction the scale on the side of the 
instrument is read for the tem; ture. 
It may be, and in fact has been, objected to this instru- 
ment that even the one observer would not strike the 
| same point of extinction for the same hot body twice in 














PYROMETER 


THE ‘ WEDGE”’ 


succession, and even if_he did another observer would get 
a materially different reading. On this point the makers 
state that at a large engineering works where a“ Wedge 

pyrometer is in constant use several observers, they are 
assured, habitually agree in their readings to within 5 deg, 
Cent., while during a thorough test made by a large London 
gas company four different observers got readings which 
differed among themselves, and from the correct tempera- 
ture as determined by all the means at command, by less 
than 10 deg. Cent. These discrepancies are probably well 
within the limits of precision with which the temperature 
scale itself is known to-day. Thus. according to le Chatelier 
the temperature scale between 1100 deg. and 1600 deg. 
Cent. is only known with a precision of 15 deg. ane 

Setting aside this matter of the “ personal equation, 
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OPTICAL PYROMETER 


it is clear that the accuracy of the instrument must 
depend upon the accuracy with which it is calibrated 
and of the repetition during the actual measurement of 
the conditions under which the calibration was conducted. 
The calibration is effected under what are known in 
the theory of radiation as “black bcdy” conditions. 
A “ black body ” is one which absorbs all the heat and 
light falling upon it, and which reflects none. If a black 
body is heated, the intensity of the light of any particular 
wave length radiated from it is solely a function of the 
temperature of the body. Coal and iron approach the 
theoretical black body condition, while a furnace interior 
in which the temperature is approximately constant has 
all the radiation properties of a perfect black body. A 
body which is not “ black ” radiates energy when heated 
at an intensity less than the intensity from a black body 
at the same temperature by an amount proportional to 
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its departure from perfect ‘‘ blackness.”” From these 
remarks it will be gathered that no radiation pyrometer 
can be graduated to measure the temperature of heated 
non-black bodies in the open. Inside a furnace, the walls 
of which are heated as nearly as possible to the tempera- 
* ture of the body, the conditions, as we have said, are 
very nearly those of a black body, so that by calibrating 
a radiation pyrometer for black-body conditions and using 
it to measure the temperature of the furnace in which a 
body is being heated, a considerable degree of accuracy 
in the result may be expected whether the body is approxi- 
mately “ black” or not. 
\In its original form the “‘ Wedge” pyrometer suffered 
from the smallness of the field of the telescope, a trouble 
which made it hard to find, and easy to lose, the small 
aperture in the furnace wall through which the interior 
was seen. In addition, a prolonged use of the instrument 
was found to be tiring to the observer’s eyesight, and the 
red glass, as a result of war conditions, was not always as 
good as it might have been. These defects have now been 
eliminated. The telescope has been improved to give an 
increased field of vision, and has been furnished with a 
rackwork focussing arrangement, a much better quality 
of glass has been obtained tor the wedges and an eye-screen 
has been fitted to permit the observer to keep his dis- 


engaged eye open. 








Letters to the Editor. 


(We do not hold ourselves responsible jor the opinions of our 
correspondents.) 


IS THERE SUFFICIENT WEALTH TO GO ROUND ? 

Siz,—Your correspondent, J. H. Ferguson, lays down, in the 
current number of THE ENGINEER, two essential conditions under 
which he believes wealth could be made to *‘ go round,” giving 
every individual a sufficiency ; first, the full use of the elements 
of Nature ; and secondly, every consumer to become a producer. 

One may well ask why, when fullest advantage be taken of 
the iorces of Nature and of invention, it should be essential that 
every individual becomes a producer? Surely the harnessing 
of natural forces and the use of labour-saving inventions should 
result in shorter hours for workers supposing all were producers, 
or alternatively should result im the employment of fewer 
workers were they kept at it full time. Normally this latter is 
what happens w:th the introduction of labour-sav.ng inventions, 
but the effect is usually “‘ camouflaged ” to some extent by such 
factors as an increasing demand for “luxury ”’ products, the 
existence of a permanent unemployed residuum of varying 
magnitude, men reverting to a more elementary employment, 
as by emigration to mainly agricultural countries and absorption 
of workers into new industries arising out of general progress. 
Your correspondent may find some cause for satisfaction in this 
last factor, whose importance is, however, minimised by its 
large connection with the first of the above-named factors. 
_ It must be admitted by all that industry of the present day 
is probably some scores, if not hundreds, of times more pro- 
ductive than it was over five centuries ago. Yet we have it on 
the authority of Professor Thorold Rogers, who has devoted 
himself to the history of prices, that the condition of the English 
labourer was not only relatively, but absolutely better in those 
rude times than it is to-day—written in 1886—after five cen- 
turies of advance in the productive arts. From this it would 
appear that the fuller use of forces of Nature and of invention 
have not so far bettered the economic condition of the majority 
of workers. I am therefore very much inclined to think that 
Mr. Ferguson will have to delve deeper to find a satisfactory 
answer to his query than his suggestions upon the formation of 
a Ministry of Science, &c., would indicate he has yet done. 

E. P. Warp, A.M.I. Mech. E. 
Penzance, September Ist. 


BRITISH RAILWAY WORKSHOPS IN WAR TIME. 


Siz,—Your series of articles describing the vast amount of 
work done in connection with munitions of war in the workshops 
of the railway companies has interested me greatly. I do not 
forget that the Prime Minister stated early in the war that the 
railway supplies came on at a very opportune moment, a time 
when Woolwich and other arsenals were inundated with work, 
and that these supplies could not have been obtained elsewhere. 
I am one of those railway enthusiasts who follows locomotive 
engineering as a hobby, not being an engineer by profession. I 
have been looking forward day by day to some official list of the 
gentlemen who manage the railway workshops, and who, with 
their assistants, have borne the burden of the war work, and who 
have had to carry on their legitimate work under adverse con- 
ditions at the same time. 

May I suggest you publish a list of the gentlemen who have 
been officially thanked for their services, since you are describing 
the work done by them in such an interesting manner—I refer, 
of course, to the managers of the works. 

xX. ¥. %. 

September Ist. 


THE METAMORPHOSIS OF THE LOCOMOTIVE. 


Sir,—The Strong locomotive, “A. G. Darwin,” had Fox’s 
corrugated furnaces made by the Continental Ironworks, of 
New York City. Considerable difficulty was experienced in 
fitting these furnaces into the shell owing to a connection ring 
between the two at the bottom. The boiler otherwise was made 
and the furnaces fitted at the Logan Ironworks, Long Island 
City, whence the boiler was sent to the Hinkley Works, where 
the engines and other parts were made or assembled. The 
boiler was certainly not complete until the latter half of 1888, 
and the engine was probably not completed earlier than the 
beginning of 1889. A peculiarity of the engine was the valve 
gear and valves. The latter were long and narrow multiported 
slide valves working one at each end of each cylinder. The 
travel was very short. The gear was a form of radial gear which 
was supposed to possess advantages in regard to cut-off velocity, 
&c., but the supposed advantages did not appear to be present, 
as shown by a large-scale diagram showing the relative positions 
of piston and valves round the whole crank cycle. But the 
form of the valve itself gave reason for expectation of good 
working. 

The locomotive was named “ A. ('. Darwin,” after the presi- 





dent of the Strong Company. He was a man of particularly fine 

character, and bore considerable facial resemblance to the great 

Charles Darwin. W. H. Booru. 
Slough. September Ist. 


Srr,—I have now been able to dispose of the question as to 
whether or not there were two Strong 4~4—2 non-compounds 
which bore the same number in the years 1886 and 1888 respec- 
tively. 

There were two. In 1886 a Strong 4—4—2 was built which was 
des:gnated ‘“‘A.1,” and which was followed in 1888 by the 
“ A. G. Darwin,” No. 1, constructed by the Hinkley Locomotive 
Works. The latter differed from the former in several external 
details. Both engines, however, had the figure 1 on a projecting 
plate on the smoke-box door. According to the engravings, 
neither of these remarkable locomotives was provided with 
counterbalance weights in the wheels, in spite of having outside 
cylinders. Yet such weights were used in another notable 
example of Mr. Strong’s genius, a 4—6-2, built to his designs by 
the Lehigh Valley Railroad in 1886, and known as ‘‘ Duplex,” 
No, 444. F. W. Brewer, A.I. Loco. E. 

Stevenage, September Ist. 


WATT AND THE STEAM ENGINE. 


Sir,—The present time may not be inopportune for drawing 
attention to the fact that to Watt is due the first real appreciation 
of the wasteful effects of cylinder cond ti i by wide 
variations in the temperature of the cylinder. He removed 
the bulk of it by employing a separate condenser, but there 
still remained a very serious residue of mischief. Attention 
was called to this first by the late D. K. Clark and next by Hirn, 
until it became more or less an article of faith with steam engi- 
neers. But within the last fifteen years or so a new school has 
arisen in Manchester, of all places, which denies.the phenomenon 
of cylirder condensation and seeks to explain all that occurs by 
leakage. They have urged their case so very strenuously that 
I have expected any time to see even Watt himself discredited, 
and steam engines simplified by the removal of the separate con- 
denser and the re-establishment of the old jet within the cylinder 
itself. Why not? If Clark was wrong and Hirn was wrong, 
surely then was Watt wrong. I see no other logical sequence 
of the Manchester school of thought. W. H. Boors. 

September 2nd. 

















. Aeronautical Notes. 


Armstrong Whitworth’s Aero War Work. 


Likr some of the other large armament firms, 
Sir W. G. Armstrong, Whitworth and Co., Limited, at 
the outbreak of the war had already taken up aeronautical 
work. The firm had carried out some experimental work, 
had completed six aeroplanes, and had made preliminary 
studies in airship design. How the firm's aeronautical 
production developed as the war went on is reveaied in 
the following figures of the number of aeroplanes pro- 
duced in the periods named :—1914 (5 months), 8 machines; 
1915, 63 machines; 1916, 124 machines; 1917, 423 
machines; 1918 (up to November llth), 429. At the 
date of the Armistice 200 other machines were in hand or 
approaching completion. In addition to the 1047 machines 
which the firm thus delivered to the Services, 15 experi- 
mental machines were manufactured. Among the types 
experimented with were a 50 horse-power single-seater 
scout, @ 250 horse-power triplane, and a 130 horse-power 
quadruplane. The principal types of machines delivered 
to the Services were the 70 and 90 horse-power A.W.F.K. 
two-seater reconnaissance biplanes, the 160 horse-power 
A.W.F.K. 8 two-seater reconnaissance and bombing 
biplane, and, towards the end, the 250 horse-power Bristol 
fighter. Towards the close of 1915 the firm organised an 
airship department and built a large shed at Barlow, near 
Selby, in Yorkshire. An order for a rigid airship of the 
R 23 class having a gas capacity of a million cubic feet was 
received from the Admiralty. The work on it was begun 
at Newcastle and completed at Barlow, the airship being 
handed over to the Navy in August, 1917.., Meanwhile 
an improved rigid, the R 29, was under construction, and 
by July, 1918, this vessel was delivered to the Navy. 
The next order was for the two million cubic feet airship 
R 33. The girder and car work for this vessel was produced 
at Newcastle during the first six months of 1918, and, but 
for delays beyond the firm’s control, the airship would 
have been completed before the signing of the Armistice. 
As it was, her trial flight was not carried out until early 
this year.- A fourth end still larger rigid airship is now 
under construction. It is of interest to note that the 
Barlow shed to permit of the assembling of the R 33 had 
to be lengthened from 600ft. to over 700ft., and that for 
the latter period of the war the firm was in occupation of 
the Empress Ball Room at Blackpool, one of the few 
buildings in the country which were available for the 
manufacture and the assembly of the R 33’s ballionets. 


Who Built the Cuffley Aeroplane? 


In the souvenir issued by Messrs. Armstrong, 
Whitworth, upon which we have drawn for the facts 
given in the preceding paragraph, it is remarked that 
* it is of interest to note that the late Captain Leefe 
Robinson, V.C., was flying an Armstrong-Whitworth-built 
biplane when he brought cown the first German Zeppelin 
at Potter’s Bar.’’ The first German airship to be brought 
down in flames while flying over this country was a Schutte- 
Lanz. It was destroyed by Lieut. Robinson and fell at 
Cuffley. Who built the aeroplane used on this historical 
occasion ? Apparently Messrs. Armstrong, Whitworth 
claim it as one of their manufacture. On the other hand, 
Messrs. Ruston, of Lincoln, in the war-work souvenir 
which they sent us some time ago, definitely state that it 
was the fourth machine built by them—No. 2673—on 
which Lieut. Robinson performed his very gallant deed. 
We are quite certain that both firms have good ground 
for believing their respective statements to be correct, 
but that both cannot be right is obvious. That both may 
be wrong is just possible, for we have heard privately of 
a third claimant to the honour. Are there any others ? 





The Formation of Clouds by Aeroplanes. 


As a result of certain observations it has recently 
been suggested that under favourable atmospheric con- 
ditions the passage of an aeroplane through the air can 
result in the formation of a temporary cloud more or less 
surrounding the machine. The creation of such a cloud 
appears perfectly reasonable, for, given an appropriate 
degree of atmospheric humidity, it seems quite natural to 
expect that the local changes of pressure produced in the 
vortex and other disturbances in the air accompanying 
the flight of the machine would result in a temporary 
condensation of the atmospheric water vapour and the 
consequent formation of a “ cloud.’’ That the formation 
should be sufficiently marked to be observable at a dis- 
tance, as apparently it has been observed, is, we think, 
more to be wondered at than that the cloud should be 
formed. We learn that in the United States Army high- 
speed wind tunnel at Dayton the phenomenon has also 
been noticed on a small scale, and that it is being applied 
instead of the usual smoke or lycopodium powder method 
to make the flight vortices visible to the human eye and 
the lens of a camera. 








Hydraulic Power. 


THE utilisation of hydraulic power for the generation 
of electrical energy has become of vital importance to the 
future prosperity of France. The present shortage of coal 
has brought home to the country the necessity of making 
the most of its hydraulic resources. If the Saar coal 
basin was temporarily ceded to France as part compensa- 
tion for the destruction of the Nord coalfield, which cannot 
be put in working order for another two or three years, 
and if the consignments of coal from Germany were 
expected to make up for the smaller imports from England, 
the labour difficulties have so far restricted these supplies 
that the future is regarded with considerable misgiving. 
The output of coal may certainly be expected to increase 
in time, and the trouble arising from the present restriction 
will be alleviated, but with the altered conditions of 
industry we can scarcely look forward to another epoch 
of cheap coal. Future economies will be effected not by 
a cheapening of the fuel but by a better utilisation and, 
wherever possible, by the employment of hydraulic power. 
France has not waited for the present fuel crisis to make 
the most of her admirable hydraulic resources in the Alps 
and Pyrénées. Despite the repressive character of the 
old laws affecting hydraulic concessions, France has by 
far the greatest hydraulic equipment in Europe, and the 
quantity of energy utilised is not far short of that employed 
in the United States. Whereas Italy possesses installa- 
tions developing 1,200,000 horse-power, France has close 
upon 2,000,000 horse-power, and Norway is third with 
about 900,000 horse-power. This remarkable result was 
obtained at a time when legislation was directed more 
particularly against speculators who endeavoured to lay 
their hands on all the water power available for industrial 
purposes. The restrictions imposed were so irksome that 
it was extremely difficult to obtain permission to put 
down plants. The utilisation of hydraulic power has now 
become a matter of such great importance that the 
old legislation is being replaced by a new one, which brings 
the waterfalls directly under the control of the State. It is, 
in fact, the first step towards the nationalisation ot 
hydraulic power. No installation can be laid down with- 
out a concession from the State, which will be accorded 
by simple permission in cases where the power absorbed 
does not exceed 500 kilowatts. A decree will be 
for concessions up to 50,000 kilowatts, and for installations 
of greater power a special law will have to be passed. 
These concessions will be granted for a period of seventy- 
five years. In return, the owner will have to pay certain 
taxes and reserve a part of the energy available for iocal 
public services, if required, and at the end of the con- 
cession he will make everything over gratuitously to the 
State. Consequently, in course of time the State will 
become absolute owner of the entire hydro-electric equip- 
ment of France. In justifying this claim to control the 
hydraulic supply the Government argues that the water 
power is national property, and it refuses to admit that 
the ingenuity and skill of the hydraulic engineer in 
harnessing the waterfalls are sufficient to confer upon the 
concession owners permanent rights. The Bill has now 
to pass the Senate, which is likely to approve of it with 
perhaps slight modifications. 

The necessity of providing cheap motive power is also 
responsible for the unusual rapidity with which arrange- 
ments are being made for the canalisation of the Rhéne. 
Following upon the recent conferences in Paris and 
Grenoble, a Bill has been presented to the Chamber of 
Deputies to authorise the carrying out of works at a cost 
of two and a-half milliard francs. While the river will be 
made navigable for boats of 1200 tons from Switzerland 
to the sea, twenty hydro-electric stations will be put down 
to generate 715,000 horse-power, and will distribute 
energy equivalent to 5,000,000 tons of coal a year. The 
works also provide for the irrigation of more than half a 
million acres of land at Crau and Carmagne, where the 
country is sterile and unproductive through lack of rain. 
The whole of this vast undertaking is to be carried out 
within a period of not more than fifteen years. These 
hydraulic enterprises are expected to have important 
results for the industrial development of France. Not 
only will electrical energy be distributed over large areas, 
representing about one-third of the country, but it will 
be available for the electrification of railways, and a cer- 
tain quantity is to be supplied to Paris for lighting and 
traction p ses. In view of the number of projects 
in hand it seems highly probable that within a compara- 
tively short period France will be far less dependent upon 
foreign supplies of coal than she is at present. 








Tue retirement is announced of Mr. H. F. Perkins, the 
Chester-Holyhead divisional engineer of the London and 
North-Western Railway. He will be succeeded by Major 
W. E. Thornhill, the Crewe divisional engineer. 





THE ENGINEER 





231 





Sept. 5, 1919 





Se 


Railway Matters. 





THERE were 14 millions more tickets issued by the 
Metropolitaine in Paris during the July of this year than 
during the corresponding month of 1918, 

Tue net cost of the construction of the Blandford 
Railway, after deducting receipts from plant sold and 
traffic during construction, was, according to Major- 
General Seely, £59,877. The line was handed over to 
the Railway Executive Committee on July Ist, 1919. 


Iv is stated in the Railway Gazette that in December last 
the Indian Railway Conference Association appointed, 
with the concurrence of the Indian Railway Board, a sub- 
committee to prepare a scheme of standardised wagons. 
The work was completed on March 31st, and fourteen broad 
gauge and nineteen metre gauge wagon types have been 
agreed to. 

A COLLISION which occurred on May 24th at the Paragon 
Station, Hull, of the North-Eastern Railway Company, 
between a light engine and an arriving passenger train, was 
considered by Major Hall, in his report to the Board of 
Trade, to have been due to the driver of the light engine. 
He accepted, as applicable to himself, the signals that were 
* off’ tor the passenger train and, running past his own, 
which were at danger, caused his engine to collide with the 
arriving train. Certain additional interlocking is recom- 
mended by Major Hall, also that some points should 
be “ staggered ”’ so as to act as trap points. 


Inquixy having been made as to the increase in parcels 
rates, Mr. Bridgeman told Mr. Gilbert that the revised scale 
introduced on November Ist last was recommended by 
the Railway Executive Committee with the concurrence 
of the Board of Trade. The revision was made primarily 
with the view of maintaining the relation between the 
charges made by the Post-oftice and those made by the 
railway companies for the conveyance of parcels. Under 
this scale the charges were in most cases higher than those 
in force before the war, but there was no uniform percentage 
increase and Mr. Bridgeman could not give an estimate of 
the increased railway revenue likely to be obtained. 


On July Ist a collision occurred at Dunkirk on the New 
York Central, in which nine persons were killed, owing to 
a passenger train, which had been stopped on account of a 
hot axle-box, being overtaken and run into by a following 
train. The driver of the latter said that he tested his 
brakes three times before leaving the previous station, but 
when he wanted to pull up on seeing the standing train 
they acted on the engine and tender only. On the 
wreckage being cleared away the dead body of a tramp 
was found between the tender and the first car. The 
angle cock of the brake was closed, and it is supposed that 
the tramp opened it in using the cock as a step to lift 
himself on to the car. 


ARISING out of an accident on an Indian railway, in 
which it is said that about 100 persons lost their lives 
consequent on a fire, due to a broken gas cylinder, breaking 
out, the Parliamentary Secretary to the Board of Trade 
said on the 13th ultimo that the great majority of the 
principal railway companies in the United Kingdom, 
while they still possess stock lighted by gas, concur with 
the inspecting officers of railways in regarding elec- 
tricity as preferable to gas for the hghting ot rolling stock, 
and are fitting their new railway carriages accordingly. 
A number of companies are also converting their existing 
stock to make it suitable for electric lighting, and con- 
siderable progress had been made with this work before it 
was necessarily interrupted by the war. 

Tae Government of India has under consideration, 
according to Indian Engineering, methods of i 
India more independent of outside sources in the supply 


“of railway materials. One case in particular is the con- 


struction of railway wagons in India. As the result of 
inquiries made the Government has been able to 
guarantee the purchase in India of 2500 broad-gauge and 
of 500 metre-gauge wagons per year for ten years, pro- 
vided the price is not higher than the price at which wagons 
can be imported, and subject to conditions which will 
ensure that the materials and workmanship are satis- 
factory. The number of wagons stated does not repre- 
sent the probable requirements of Indian railways, which 
will certainly be more than 3000 wagons per year. 


Accorp1né to the Board of Trade returns the exports of 
railway material for the first seven months of the present 
year were of the following value, the corresponding figures 
tor 1918 being added in brackets :—Locomotives, £517,331 
(£852,412); rails, £1,055,403 (£344,598); carriages, 
£249,882 (£418,782); wagons, £646,913 (£175,875); 
wheels and axles, £301,889 (£224,670) ;. tires and axles, 
£526,380 (£351,555) ; chairs and metal sleepers, £145,381 
(£62,976); miscellaneous permanent way, £475,737 
(£373,711) ; total permanent way, £1,700,000 (£781,285). 
The weight of rails exported was 65,621 tons (18,244 tons), 
and of chairs and metal sleepers 8938 tons (4076 tons). 
During the month of July locomotives to the value of 
£34,621 were sent to countries in Europe and £20,251 to 
India. During July also rails to the value of £47,941 were 
sent to Sweden, £67,398 to India, and £33,297 to New 
Zealand. 

)4 REFERENCES are from,time to time made in the Press 
to the Plumb plan for operating the railways of the United 
States. This is the scheme of a lawyer of that name, 
which finds support among the railway brotherhoods. The 
main features are: (1) Purchase of the railways by the 
Government on valuation as determined finally by the 
courts; (2) operation by a directorate of fifteen, five of 
whom are to be chosen by the President to represent the 
public, five to be elected by the operating officials, and 
tive by the employees ; (3) equal division of surplus, after 
paying fixed charges and operating costs, between the 
public and employees; (4) automatic reduction of rates 
when the employees’ share of surplus is more than 5 per 
cent. of gross operating revenue; (5) regional operation 
as @ unified system: (6) building of extensions at expense 
of the communities benefited in proportion to the benefit. 
It may be added that although President Wilson announced 
some weeks ago that federal control of the United States 
railways was to cease at the end of this year, no announce- 


ment has yet been made as to the future conditions under- 


which they will be worked, 





Notes and Memoranda. 





AccorDING to the report of the consulting engineer to 
the Canadian Commission of Conservation, on the water 
power resources of British Colombia, it should be possible 
to secure a continuous output of 3,000,000 horse-power in 
the province. 


THE new appliances for the water supply of Dairen, at 
Shahokou, which are practically complete, will be capable 
of filtering 15,000 tons of water a day, and as the present 
system filters 6000 tons a day the total will become 21,000 
tons a day. The outlay necessary for this improvement 
of the water supply system includes 70,000 yen for the 
improvement of the filter bed, 170,000 yen tor filtering 
appliances, 100,000 yen for pumps, and 60,000 yen for the 
connection between the reservoirs, making the total of 
400,000 yen. The supply to the locality on the higher 
levels of Dairen, such as the districts about the Dairen 
Shrine, will be made by a new arrangement. The water 
will first be raised to an altitude of 10Uft. above ground by 
a high-pressure pump, and will then be distributed by 
special pipes. ‘The cost of this pump and pipes will be 
200,000 yen. The total amount required for the increase 
of the water supply will be 600,000 yen in all. The whole 
of the new installation is expected to be ready for service 
during the current year. 


A BRIFF description is given in a recent issue of the 
South African Mining and Engineering Jiurnal of a new 
system of winning diamonds trom the bed of the Vaal 
River, which is about to be tested. ‘lhe idea is to use a 
diving bell with a diameter of 15ft., giving ample 
space for several natives to work. ‘The bell is speciaily 
designed for working in the deep pools, and cai easily be 
shifted from pool to pool. ‘The whole structure is attached 
to pontoons, which enable it to be borne in from lft. to 18in. 
of water. The gravel is hauled up by a compressed air hoist, 
and is handled by purely mechanical means once it enters 
the skip. ‘The apparatus is designod to work in any depth 
of water up to 65tt., whilst the deepest pool in the Baal in 
the dry season is only from 3v0ft. to 4vft. On the deck 
there arc boilers and steam turbine for running the 
machinery, and an air compressor for supplying the bell. 
There is a bin to accommodate the gravel brought up, a 
trommel for cleaning and classifying the soil, gravitators 
for separating the diamonds, and a sorting table. 


THE proposed extensions of the water supply to Osaka 
provides for a population of over 3,000,000. In their 
present condition the Osaka Waterworks have a maximum 
capacity of supply equivalent to the requirements of a 
population of 1,950,000, and it is anticipated that in 1922 
the demand will reach this limit. The new scheme aims 
at a supply of 20 gallons per day for 3,100,000 persons. 
The estimated cost of the extension work is put at approxi- 
mately £1,080,000. Operations are to be commenced in 
October and completed by. March, 1923. The proposed 
equipment includes: Three pimps for use at the intake, 
capable of raising 1776 cubic feet of water per minute to a 
height of 28ft.; these pumps are to be vertical, directly 
connected with motors. ‘tweive pumps for forcing the 
water from the roservoirs, capable of raising 600 cubic feet 


| of water per minute to a height of 16it.; these pumps are 


to be vertical pumps, turbine style, directiy connected 
with motors. ‘lhe power plant 1s to incluce three 15(u- 
kilowatt dynames, directly connected with steam turbines. 


MrninG methods at most of the coal mines in Formosa 
are very primitive, and little machinery is used. The 
system, as described in Eastern Engineering, is generally to 
dig the coal out along the outcrop as far as possible. Now, 
however, some of the large mines are getting deeper, and 
with the entry of Mitsui’s in acquiring an interest in 
several of the larger and a considerable number of smaller 
mines, the lack of capital is being remedied, and schemes 
are in hand for adopting progressive measures. The 
projects which are foreshadowed are well worth attention 
by those concerned in the supply of mining plant and 
equipment. The output of coal in Formosa in 1918 is 
given at 801,520 tons. Besides the principal mines, this 
total includes the output from 268 small mines. They 
have mostly sprung up during the past eighteen months, 
and in the main owe their existence to the high price of 
coal. Nearly all the mines are near Keelung. Good 
quality coal at present costs about 19 yen per ton at 
Keelung. Exports of Formosan coal in 1913 included 
186,473 tons to Hong-Kong, 88,682 tons to China, and 
6801 tons to the Philippines, with 130 to other countries. 
These exports were valued at 2,893,754 yen, an increase of 
29,000 tons, and 1,108,895 yen, as compared with 1917. The 
increase in value is striking, and shows how the price has 
risen in the past year. This rise in price will be even more 
pronounced in 1919, as the exports for the first five months 
of this year amounted to 170,390 tons, valued at 2,543,856 
yen. 


AccoRDING to the report of his Majesty’s Inspectors of 
Explosives, 325 persons were killed by explosions in 
licensed factories auring the war. Although at the first 
glance the loss of 325 lives and injuries to 1316 workers 
may seem unduly large, yet when these figures are dis- 
tributed over four and a-quarter years tne net result 
works out at 76.5 persons killed and 310 injured per 
annum, or, taking the average number of workers em- 
ployed, only 1.25 persons killed and 5 injured per 1000 
per annum. In the year 1910, the last occasion prior to 
the war on which corresponding figures were obtained, 
the average number of fatalities tor the previous period of 
five years was 1 per 1000 per annum, so that, having regard 
to the output produced at high pressure, largely by workers 
with no previous experience, supervised in many cases by 
equally inexperienced officials, the general result may be 
regarded as satisfactory. Of the 325 deaths, 177 were 
due to T.N.T., picric acid, and di-nitro-phenol, repre- 
sentatives of a type of explosive which prior to the vast 
experience of the war was universally regarded as com- 
paratively free from danger. Incendiary and tirework 
compositions containing aluminium powder have shown 
themselves to be especially dangerous, not only on account 
of the intense heat produced by their combustion, but 
also from a peculiar sensitiveness to ignition which, if 
the evidence of the workers concerned is to be relied on, 
has on several occasions been somewhat unaccountably 


~ 


Miscellanea. 


Tue Shanghai Tramway Company has decided to build 
its own tramcars. 

A sEAM of anthracite 3ft. Jin. thick has been struck by 
the new British Rhondda Colliery Company at Glyn 
Neath. 

Durine the year which ended on June 30th the gold 
mines of the Transvaal took one-third of the local output 
of coal. 

Tuer Bessemer medal of the Iron and Steel Institute 
for the present year has been awarded to Professor F. 
Giolitti, of Turin. 

Ir is estimated that a further loan of about £44,000 
will be necessary for the Fleet (Hants) Council to complete 
its sewage scheme. 

THE power costs at the Shamva, Rhodesia’s largest gold 
mine, where coal costs 30s. per ton, work out at an average 
under $d. per unit. 

Inpications of oil have been discovered in Northern 
Rhodesia, says the Livinystone Mail, but the locality has 
not been disclosed. - 

Tue blast-furnaces in Wellingborough district, which 
had to be closed owing to coal and coke shortage, have 
been blown in again. 

Tue offices of the Imperial Mineral Resources Bureau 
have been moved to 2, Queen Anne’s-gate Buildings, 
Westminster, 8.W. 1. 

Tue Elgar scholarship in naval architecture of the 
Institution of Naval Architects has been awarded to Mr. 
W. G. Green, and the Earl of Durham prize to Mr. W. G. 
Perring, both of Chatham Dockyard. 


Tue Department of Overseas Trade states that the 
British Trade Board in Mexico City is desirous of opening 
@ six months’ exhibition in that city of representative 
British products. 

THE iron ore exports of Tunis in 1918 aggregated 
513,136 tons, all of which were shipped to England, except 
60 tons, which went to France. Out of the above total 
381,260 tons were produced by the Société de Djebel- 
Djerissa. 

Free losses in this country this year are, according to 
the Fireman, three times as heavy as in 1918, largely owing 
to the great amount of damage arising out of the fires at 
Trafiord Park, the Manchester Ship Canal Warehouse, 
and the Liverpool Docks. 


As the water supply and drainage arrangements are 
not yet ready, the Madras Engineering College at Guindy 
will not be ready for occupation before the end of this 
year. The institution when completed will be, says the 
Indian and Easiern Engineer, one of the biggest engineer 
ing colleges in India. 

Tue period during which the registration of patents, 
designs, and trade marks registered in Poland before the 
Decree of February 4th has been extended until Novem 
ber 7th next: Full particulars as to the procedure may 
be obtained from the Russian and Scandinavian Section, 
Department of Overseas Trade, Hotel Windsor, 8.W. 1. 


A LITTLE workshop device which should be worth 
trying by those who use smail twist drill,h—up to jin.—is 
the Central Drill Protector made by Brown Brothers, of 
Great Eastern-street, London. It is simply a sleeve of 
brass slotted for the greater part of its length, which 
slides snugly upon the drill, leaving just so much exposed 
as may be needed. As small drills break generally by 
bending, it ought to save the life of many. 


THE Milne Earthquake Observatory has been removed 
from Shide, Isle of Wight, to Oxford, owing to the sale of 
the late Professor Miine’s residence at Shide by Mrs. 
Milne before her return to Japan. This is in accordance 
with the wish of Dr. Milne, who bequeathed the equip- 
ment of his famous observatory, including the library, to 
the Seismological Committee of the British Association, 
which, under the superintendence of the chairman, Pro- 
fessor Turner, will continue the work of the Milne Observae 
tory at Oxford University. 


SEVERAL factories have been erected in the province of 
Kwan-tung for the production of sulphuric acid, caustic 
soda, creosote, stearine, glycerine and soap. ‘he raw 
materials are obtained, according to the Chemical Trades 
Journal, from Manchuria, but as they are available from 
other parts of China. it may be possible to develop the 
chemical industry throughout the country Oils for the 
manufacture of soaps and ointments, seaweed for the 
production of iodine, ample raw material for calomel, 
caffeine and pitch, as well as tor alcoho!, ammonia, various 
acids, &c., are all obtainable. 











Iy a recent speech on his return from a visit to several 
important United States shipbuilding yards, including 
the vast Hog Island establishment, Sir Joseph Davies, 
K.B.E., the well-known South Wales financier, said to the 
directors and shareholders of J. Samuel White and Co., 
Limited, Cowes, I1.W., at their annual general meeting : 
‘* | should like to mention one thing in regard to America, 
where I have had the opportunity of seeing the shipbuild- 
ing there, the old yards and the new yards, and that is, that 
I have come back satisfied that we can always hold our 
own in shipbuilding, unless a great change is brought about 
on the other side.” 

Tue work involved by the contracts which have recently 
been awarded to the Kiangnan Dockyard, near Shanghai, 
by the American Government, has necessitated consider- 
able extensions to the plant. The yard itself has been 
enlarged and extended, having now a river frontage of 
nearly a mile. New offices, machine shops, foundry, 
boiler shops, &c., have been erected, and equipped with 
the latest appliances and tools. The whole yard is being 
electrified, and pneumatic riveters, with the necessary 
plant, are being installed. A special feature of tho 
establishment will be the new foundry. ‘The cupolas 
are so arranged that the molten metal can flow directly 
into the casting pits, thereby doing away with the necessity 
of a casting ladle. It is believed that when these improve- 
ments have been completed the Kiangnan Dockyard will 
be the largest and most up-to-date in the whole of China. 
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NAVAL AMBULANCE TRAIN FITTED OUT AT WOLVERTON WORKS 


(For descreption see page 228) 























FIG. 40—READY FOR COTS FIG. 41--WITH COTS SLUNG 
































FIG. 42—-THE CREW’S COACH FIG. 48—-THE DAY COACH 
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Our Post-war Naval Policy. 


WueEN the House of Commons re-assembles it is 
probable that a great majority of the members will 
return from their constituencies pledged to support 
@ vigorous policy of retrenchment in national expendi- 
ture. The need for strict economy is plain to every 
eye, and while we do not share the gloomy view that 
insolvency is only a question of time, we agree that 
unless the present inordinate drain on our resources 
is promptly checked we shall find ourselves sailing 
perilously near the reef of financial disaster. The leaks 
are many, and everyone has his pet theory as to how 
they may best be stopped. But if precedent goes 
for anything, the House of Commons will first turn 
its attention to the combatant forces of the State. 

When the Budgets for the Navy, the Army, and 
the Air Force were promulgated for the current year, 
astonishment was general at the huge sums demanded 
on behalf of each of these establishments. As the 
Peace Treaty had still to be signed, and the military 
situation in Europe remained obscure, the various 
Estimates were provisionally accepted, though not 
without demur. Since then the Treaty has been 
signed, the strength of our Rhine Army has been 
fixed at a single brigade instead of several divisions, 
and a decision has been reached to withdraw our 
forces from Russia. Our military commitments have 
therefore undergone a substantial reduction, and there 
is reason to hope that the outlay on the Army and 
the Air Force will in consequence be less heavy than 
was anticipated at the beginning of the year. For 
the moment, however, we are principally concerned 
with the Navy Estimates, which are certain to 
encounter opposition when they are presented in 
detail next October or November. The circum- 
stances which have made possible a reduction in the 
land and aerial armaments should react still more 
favourably on our naval forces. The German Navy 
has practically disappeared, since under the Peace 
Treaty that country forfeits the last of her Dread- 
noughts, and is left with a mere coast defence fleet 
comprising a handful of small vessels of obsolete 
design. As Russia is not in the least likely to enter 
the lists as a first-class sea Power within the calculable 
future, we are now freed from all embarrassments in 
Northern waters; while the obvious disinclination 
of both France and Italy to spend money on large 
naval programmes removes the last vestige of doubt 
as to the stability of our maritime position in Europe. 
Nor for many years is that position likely to be 
affected in other quarters of the world by the naval 
activity of the United States and Japan, which alone 
among the Powers are continuing to build capital 
ships. In brief, our supremacy in every class of 
fighting tonnage is so great that no serious risk would 
be incurred if we suspended construction altogether 
for a few years. That being so, the Admiralty, we 
fear, will find it difficult to explain to Parliament 
why it determined to complete eighty-four of the 
warships which were in hand when hostilities ended. 
Some of these eighty-four vessels were so well 
advanced that it may have been deemed more 
economical to complete them; others, however, 
had been on the stocks only a few weeks, and had they 
been abandoned there and then the loss involved 
would have been comparatively trivial. If it were 
desirable to continue naval building at all, we should 
have preferred to see a second battle-cruiser of the 
“ Hood” class completed instead of the swarm of 
destroyers and submarines which have admittedly 
become superfluous. In his speech on the Estimates 
the First Lord declared that his professional advisers 
yielded to none in their resolution to effect economies 
in every possible way. We accept that statement 
without hesitation, but it does not follow that the 
House of Commons and the Admiralty will see eye 
to eye when it comes to formulating our future 


extended consideration. 





standard of strength. According to the Admiralty’s 
new scheme of Fleet distribution, the fully com- 
missioned force in home waters is to contain ten 
battleships and five battle-cruisers, with a Home 
Fleet manned on the nucleus crew principle of six 
battleships. In the Mediterranean it is proposed to 
station six fully manned battleships. To these 
fleets will be attached. strong. squadrons of 
cruisers and- flotillas of destroyers and submarines. 
Furthermore, each of the foreign stations is to have a 
contingent of modern light cruisers. If this programme 
is adhered to, the future strength of the Navy in 
commissioned units will be twenty-seven capital 
ships, forty-one light cruisers, and a large number of 
torpedo craft, irrespective of the--Royal Australian 
Navy. This would be a respectable force even if our 
interests were menaced by a first-class Power; but 
as, happily, there is no such menace in sight, protests 
against the maintenance of so many commissioned 
ships are certain to be heard, from many quarters— 
not necessarily only those in which an adequate 
Navy is always opposed on principle. 

Our object in directing attention to the foregoing 
considerations is not to urge a policy of indiscriminate 
retrenchment in regard to the Navy, but rather to 
warn the Admiralty of the vulnerable points in the 
case which it will have to defend against over-zealous 
economists. If once the suspicion gets abroad that 
the Admiralty is spending more money than the 
necessities of the situation warrant, there will be 
grave danger of a reversion to the niggardly policy 
which came into effect after the Napoleonic and 
Crimean wars—to go back no further—when the 
Navy was positively starved, and allowed to decline, 
both in strength and efficiency, below the minimum 
compatible with bare safety. It is because we should 
be the first to deplore such a repetition of ancient 
mistakes that we venture to express the hope that: 
our naval advisers will see fit to modify their present 
programme in regard to matériel and fleet distribution 
before it is submitted to Parliament. In ordinary 
circumstances we should rejoice at the worthy manner 
in which it is proposed to display the flag in every 
part of the navigable globe, not from motives of 
chauvinism, but because we recognise the commercial 
and political benefits that flow from such a policy. 
But the present circumstances are extraordinary, 
and we doubt whether the country is in either the 
position or the mood to sanction the disbursement 
of a penny for which no direct return can be guaran- 
teed. In respect of matériel, there are methods by 
which the efficiency of the Fleet can be not only 
maintained, but increased without the heavy 
outlay entailed by new construction. The lines 
of technical development are clearly indicated 
by war experience. The possibilities of -long- 
range gunnery have not yet been fully explored, 
neither has there been time to assimilate the lessons 
we have learned in regard to the best system of pro- 
tection against gunfire and submarine attack. 
Ordnance experts tell us that if the guns in our ships 
had been able to fire at an elevation of 25 or 30 deg., 
instead of at only 15 deg., we should on several occa- 
sions have inflicted more damage on the enemy. 
It is known, too, that Germany secured excellent 
results with her elongated shells and with the reliable 
fuse fitted to her armour-piercing projectiles. More- 
over, she possessed a marked advantage by reason 
of the superior mechanical efficiency of her torpedoes 
and mines. It is careful attention to these technical 
minutie that prepare the ground for decisive results 
in war, and research work of this kind is not so 
expensive as new construction. 


Algal Growths and Water Filtration. 


IN a previous issue we dealt with certain aspects of 
Sir A. C. Houston’s thirteenth annual report on the 
results of the chemical and bacteriological examina- 
tion of London waters. There were parts of it, how- 
ever, which we had, perforce, to pass over with quite 
brief mention. Yet they are well worthy of more 
There have been many 
things in the past that have puzzled those in charge 
of slow sand filters. Sir Alexander’s researches 
have done much to elucidate obscure points, but we 
feel sure that he would be the first to-acknowledge 
that all has not yet been learned concerning the 
matter. It is known, of course, that algal and other 
growths are largely responsible for the choking of filters, 
and that in the majority of cases, if those growths 
can be checked or destroyed, the working life of the 
filters—that is, the lengths of the periods between 
cleansing—is prolonged. Yet, curiously enough, it 
would appear that the checking of one particular 
growth may foster and encourage the development 
of another growth which may, in its turn, interfere 
with filtration. Commenting on the matter in the 
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present report, Sir Alexander states that when 
writing his twelfth report last year it almost looked as 

if the problem of being able to prevent choking of 
the filter beds with these growths had been solved. 
The destruction of the prolific Asterionella, or, at 
any rate, the holding of it in check for many months, 
had undoubtedly had the effect of lengthening the 
time during which certain filter beds could remain in 
useful operation. Unfortunately, however, it was dis- 
covered later that not only had the water in the 
reservoir taken on a greenish hue, but that the upper 
layers of the sand in the filters had acquired the same 
colour, which, in fact, had penetrated some little way 
into the sand. Meanwhile no similar effect had been 
found in the laboratory investigations, for which filters 
composed: of four thicknesses of fine linen were 
employed. Eventually it was discovered, however, 
that the trouble was due to vast quantities of an 
excessively minute growth known as Raphidium, 
which, though small enough to pass through four 
thicknesses of fine linen, yet had the effect of, in 
time, filling up the interstices between the grains of 
sand in the filter bed. Now it appears that that 
particular growth had never previously attracted 
attention at any of the Board’s works, though other 
minute growths had been known to pass through the 
laboratory filters, and in speculating on the pheno- 
menon Sir Alexander puts forward the suggestion that 
it is probable that the very fact,of checking the 
growth of Asterionella had paved the way for the 
active development of Raphidium. It is difficult, 
as he has many times remarked, to foresee, when 
interfering with the laws of Nature, all the possible 
consequences. 
Apart from such curious effects as that just alluded 

to, there are many other peculiarities in the behaviour 
of stored water which for the most part have influence 
on filtration. It might well be supposed that, follow- 
ing the natural order of things, particular growths 
might be expected to develop at specific times and 
seasons of the year. Thus, as Sir Alexander points 
out, it is reasonable to look in the late winter and 
early spring, and again in late autumn, for a pre- 
ponderance of such growths as Asterionella, Fragil- 
laria, and Cyclotella. Yet, he continues, there is no 
adequate explanation forthcoming of the remarkable 
variations which may, and sometimes do, occur in a 
particular reservoir on the same date in different years. 
As a striking illustration, he cites the case of Island 
Barn reservoir water. A sample of that water 
collected on August 30th, 1915, showed the presence 
in abundance of a growth known as Ceratium. 
Almost a year afterwards—to be exact, August 28th, 
1916—the water in the reservoir was found to be 
remarkably free from growths of any kind. A year 
later, almost to the day, August 27th, 1917, the 
water contained quantities of little greenish felted 
masses, which are described as being “ of an Oscil- 
laria kind of growth,” and which when magnified 
have very much the appearance of tufts of rabbit’s 
fur. A year later—August 26th, 1918—a growth of 
an entirely different nature—that referred to as 
“the beautiful Volvox’’—was the predominating 
feature in the water of the reservoir. These three 
growths, absolutely distinct and differing as widely 
from one another as the proverbial chalk from cheese, 
had all, be it understood, made their appearance in 
enormous quantities in the same reservoir at pre- 
cisely corresponding times in different years, while 
there was one year in the four in which, at the same 
season, there were practically no growths in the water 
at all. Nor is it only at the end of August that 
Island Barn water may have different growths in 
different years. On May Ist, 1916, the water was 
found to contain Tabellaria in great abundance, 
whereas on April 30th, 1917—a year later—it was, 
beyond the presence of a few Asterionella, almost 
free from any growths. Only twenty-eight days later 
in the year, but in 1918, the water in this same reser- 
voir took on a decidedly green tinge, which was due 
to a heavy growth of Protococcus. Treatment with 
copper sulphate failed to remove the trouble entirely, 
though the dosing was carried to a point beyond which 
it was deemed unsafe to go for fear of killing the fish, 
when it was stopped. Curiously enough, about two 
months later the water cleared very quickly, “ and, 
as it were, spontaneously,” to use Sir Alexander’s 
own words, but the Protococcus was succeeded by a 
rapid growth of Cyclotella. The Island Barn reser- 
voir is not alone in experiencing different growths at 
the same time in different years. During August 
last year a growth—Staurastrum—appeared in con- 
siderable numbers in the Staines reservoir water. 
The year before it had been the growth Glenodinium 
which had been specially prominent, though it was 
at its greatest development slightly earlier in the 
year than was the Staurastrum last August. More- 


ington reservoirs. 





over, the same growths by no means always come to 
their greatest development at the same periods of 


vided as well as 


the year. For instance, about May 14th last year 
there was a growth of Stephanodiscus in the Stoke 
Newington reservoirs. 
sulphate treatment proved successful. It was six 
weeks or so later that the same growth made its 
appearance in the Hornsey reservoir, when the same 
treatment was efficacious. From an earlier report 
we find that in August, 1915, there was a very decided 
growth of Stephenodiscus—also in the Stoke New- 
The visitation was then so con- 
siderable that the reservoirs were thrown out of 
service for about six months, and most of the water 
had eventually to be run to waste. It is noteworthy 
that copper sulphate treatment was not resorted to ; 
indeed, the use of that chemical had not then, we 
believe, been adopted by the Board, at any rate to 
any great extent. These three examples show that 
one growth, at all events, can luxuriate and come to 
full development over a period covering a third of 
the year. 

Many similar instances of -how that algal and 
other growths do not always do what might be 
expected of them, and are not all amenable to the 
same treatment, might be adduced. But enough has 
been said to show that the matter is full of difficulties 
and surprises, and that it requires constant and un- 
remitting attention if every emergency is to be met 
and countered with satisfactory results. 
factors have to be taken into consideration that with 
our present knowledge it would appear to be quite 
impossible to dogmatise. It is not so very long ago 
that the extended employment of storage reservoirs 
was hailed as a panacea for all water supply troubles. 
That sufficiently prolonged storage does, indeed, have 
a wonderfully purifying effect on water from the 
bacteriological point of view is beyond question, but 
it is unfortunate that the keeping of large bodies 
of water in storage reservoirs results in many cases in 
the development of growths which, unless kept well 
in hand, may play havoc with the filtration plant. 
Raw river water, as Sir Alexander Houston has 
frequently pointed out, contains so few living growths 
that any difficulty met with in filtration is largely due 
to the presence of amorphous dead matter. 
cases—notably with the Walton and Chelsea reser- 
voirs—storage results in the deposition of these 
suspended matters, so that the water drawn off from 
the reservoirs filters without any trouble whatever. 
With other reservoirs, however, matters are quite 
different—but the reason why they are so appears to 
be doubtful, though whether the water is stagnant 
or in circulation in the reservoir may possibly have 
some effect—and the greatest vigilance has to be 
exercised if the best results from all points of view 
are to be obtained. Sir Alexander some time ago 
discussed the desirability of anticipating the develop- 
ment of the growths by treating the water with 
algicides in advance of the time when the growths 
might be expected to commence to grow in the 
ordinary course. Such preventative measures would 
most probably do good in the intended direction, but 
it is not absolutely certain that they might not 
engender trouble in another direction which might 
conceivably be even more harmful than the evil 
which it was sought to avert. Were it only necessary 
to destroy or to prevent the formation of known 
growths which appeared regularly at specific periods 
of the year, and were the same in all reservoirs, the 
problem would present but few difficulties; but, as 
we have shown, it is by no means as simple as that. 
In fact, so complex is it that one wonders whether 
in future we shall see a further extension of the 
chlorine treatment of raw river water, with possibly 
the employment of mechanical filters as an adjunct 
rather than the further multiplication of storage 
reservoirs. 
side of the question in his latest report, but he leaves 
us in some doubt as to the progress he has made in 
his investigations. 
however, that the matter can be safely left with him, 
with the full knowledge that every care is being taken 
to supply the metropolitan area with water that is 
pure when judged from every standpoint, while the 
cost of treatment is kept down to the lowest possible 
point. 
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Sir Alexander briefly touches upon this 
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Tue dry dock which is to be built at Long Cove, Esqui- 


mault, Vancouver Island, will be, it is claimed, the largest 
in the world. 
measure 1150ft. long by 144ft. wide, with an entrance 
120ft. wide and 40ft. of water over the sill. 
be divided into two parts, 650ft. and 500ft. respectively, 
each part closed by a steel caisson. ) 
emptied by. three centrifugal pumps, each having a capa- 
city of 60,000 gallons per minute. 
excavated out of solid rock. The walls will be built of 
concrete with granite copings. 
dock a basin will be formed to allow of repairs while 
vessels are afloat and to unload cargoes from vessels before 
entering the dock The length of the basin will be 560ft. 
and the breadth of entrance 200ft. 


It will cost about £1,000,000 and will 
The dock will 

The dock will be 
The dock is to be 


On the south side of the 


Railways will be pro- 
commodious freight sheds. 
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The Electrical Equipment of the 
U.S.S. New Mexico. 


No. II.* 


The curves in Fig. 5 show the propeller and com. 
bined generator motor torque characteristics of the 
battleship. All motor torque ¢urves are calculated 
with two motors per alternator. A study of these 
curves will show the whole process of reversal and the 
reasons for the sequence of operations. The point A 
represents full-speed forward operation with full 
motor torque. As soon as the motor power is inter. 
rupted the propeller slows down to point B. In the 
process of reversal the motor winding is changed from 
the 24-pole to the 36-pole connection, thus giving it 
the speed torque characteristic I. If this change is 
made without an increase in the generator field 
excitation, the propeller speed would be reduced by 
the braking action of the motor to the point C, but 
the propeller would not stop. In the process of 
reversal the generator excitation is therefore imme- 
diately increased 50 per cent., so that the motor 
torque characteristic II: is obtained. Thus the motor 
has sufficient power not only to stop the propeller, but 
to drive it backwards to a speed and torque repre- 
sented by the point D. While this condition in itself 
represents a powerful reversal, it is not all of which 
the equipment is capable. The adjustment of the 
steam governor is therefore changed simultaneously 
with the throwing of the reversing levers. Conse- 
quently, the generator slows down and they motor 
torque characteristic is modified accordingly. The 
result is that the operating point E is reached where 
the motor drives the propeller in the normal way, 
with low slip and ample overload capacity, which 
permits the use of still higher backing power if re- 
quired. 

Some interesting tests were carried out during the 
trials of the battleship to determine the available 
margin in power of the plant. The generators them- 
selves are conservatively designed. Compared with 
land practice, the relative armature reaction is con- 
siderably lower and the densities in the magnetic 
section slightly higher. The characteristics of these 
turbo-generators are shown by the upper curves in 
Fig. 6, which dre based on data taken from a four-liour 
maximum load endurance run. As indicated, sufli- 
cient excitation current is applied to the generator 
fields to ensure keeping the motors and generators in 
step. Namely, the generators are not working at 
the peak of the kilowatt curve, but at a safe distance 
down, where there is sufficient margin in power to 
take care of the rudder swings and heavy seas. Based 
on the maximum power factor of the motors, 79 per 
cent., the generators have a margin in power of 24 per 
cent. with the excitation given. 

An interesting test was made with approximately 
maximum load and speed of the ship, using one 
generator to drive four motors. With the kilowatt 
output and speed of the generator held constant, the 
excitation current was gradually reduced to a value at 
which the motors and generators dropped out of step. 
The sea was smooth and the rudder held amidship. 
In the lower portion of Fig. 6 two curves of this con- 
dition are given, one from observed readings and the 
other from calculated values. The point at which 
the motors and generators dropped out of step is 
clearly shown. This unstable condition corresponcs 
to operation at the peak of a kilowatt-line-current 
curve. In other words, the generators with the 
excitation reduced to the breaking-out point have no 
margin in power, and the excitat ion must be increased 
to ensure stable operation on account of rudder swings 
and rough seas. ; ; 
From actual reversal tests, at maximum speed of 
the ship, the observed excess excitation current 
required for reversal was approximately 60 per cent. 
above that for the steady running condition. The 
line current increased to approximately three times 
the steady running value. That these high values 
of current are not injurious to the generator is due 
to the extremely short time required for reversal 
and the large heat storage capacity of the generator. 
The observed time for reversal from maximum speed 
ahead to full reversing speed astern, with the motors 
in the 36-pole or low-speed connection, was approxt- 
mately 20 seconds. ‘To pull the motors into step in 
the reversed direction of rotation required holding 
the over excitation on the generator fields approxi- 
mately eight seconds, the balance of reversal time 
being consumed in the release of the interlocks and 
in the switching operation. 

Excitation for the generators is provided by dupli- 
cate 300-kilowatt 120-240-volt turbo-exciters, and 
the variation of the excitation is obtained by motor 
generator boosters arranged in series with the field 
circuits. The lower voltage of the exciters 1s used 
for various relay and electrical interlocking circuits. 
The booster generator is arranged so that its voltage 
can be either added to or subtracted from that of the 
300-kilowatt exciter, thus giving the desired range of 
field control of the main generators without changing 
the voltage of the 300-kilowatt generators. The 
complete equipment for controlling the propulsion 
of the ship is shown in Fig. 7. : 

The direct-current switchboard controls the exciters 








* No. I. appeared August 29th. 
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and boosters in conjunction with the main generator 
fields, and also ten engine-room auxiliaries and a 
constant-voltage supply. With regard to the main 
contro! shown in greater detail in Fig. 8, this consists 
of a control cell which contains all the means of con- 
trol and switching—with the exception of the gene- 
rator disconnecting switches—for the two main 
generators and the four propulsion motors. All 
connections within the dotted lines of the figure are 
handled in the control cell. The generator discon- 
necting knife switches A are eight-pole double-throw, 
and wre rated 5000-volt 1200-ampére. In addition 
to serving the purpose of isolating the generators, 
they are used for changing the connections in the 
generator windings. The bus-tie switch B is four-pole 





single-throw, and is rated 5000 volts, 2400 ampéres. 
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FIG. 5—PROPELLER AND MOTOR TORQUE CHARACTERISTICS 


It is used to tie the port and starboard generator 


buses together when only one machine is used to 


drive all the motors.'y The operation of reversing 
and pole-changing is accomplished by the use of 
double-throw, oil circuit breakers made up in single- 
pole units each having a capacity of 1500 ampéres 
at 5000 volts. The reversing switch C is triple-pole, 
each pole consisting of two units. The pole-changing 
switches D are identical with the reversing switches, 
but they are used in single capacity. The four motor 
disconnecting knife switches are eight-pole, single- 
throw, and are rated at 5000 volts, 600 ampéres. 
In order to obtain speed of action and intelligent 
interpretation of commands, the generator field 
adjustment and steam adjustment are all centralised 
with the main switch gear. The speed control or 
steam levers are mounted adjacent to the field control 


lever regulating the booster fields. Speed control is | 


accomplished by adjusting the amount of steam 
flowing to the turbine, and consists of two control 
levers for each turbine, one for speed control and the 


other for the purpose of limiting the number of open | 


turbine valves. 

All the switchgear described is interlocked to pre- 
vent mistakes on the part of the operator and confine 
operations to their proper sequence. The chief 
conditions which must be fulfilled by the interlocks 
are detailed as follows for each switch :—The gene- 
rator disconnecting switches (1) must not be 
opened or closed when’ energised; (2) must not 


be closed when the bus-tie switch and opposite | 


generator disconnecting switch are both closed; (3) 
must not be closed in the high-voltage connection 
when the bus-tie switch is closed; (4) must not be 
closed in the low-voltage position when the bus-tie 
switch is open. The bus-tie switch (1) must not be 
closed when both generator disconnecting switches 
are closed; (2) must not be opened or closed when 


energised. The reversing and pole-changing switches | 


(1) cannot be opened until the line current has 
dropped to a predetermined value as governed by the 
under-current relay; (2) are interlocked with the 
pole-changing switches, so that the former may not 
be thrown in the astern position unless the pole- 
changing switches are in the 36-pole connection, and, 
conversely, the pole-changing switches cannot be 
thrown in the 24-pole connection when the reversing 
switches are in the astern position. These switches 
(3) are also locked by the field control lever, so that 
they cannot be operated unless the field lever is in 
the vertical (field-off) position; (4) are further 
interlocked cross-ship with the field lever on the 






opposite side, so that they cannot be operated when 
the field switch is closed. The motor disconnecting 
switches must not be operated when alive. Field 
control and steam control levers (1) are interlocked 
with their respective reversing and pole-changing 
switches, so that these switches cannot be operated 
when the field lever is in the field-on position; (2) 
the field control levers are also interlocked with their 
respective speed control lever, so that the field may 
not be taken off the generator without first pushing 
the speed control lever to a low-steam position ; (3) 
the speed control lever is interlocked with the field 
lever, so that only a limited amount of steam may he 
admitted to the turbine before the field circuit in 
closed ; (4) the speed control lever is interlocked with 
the steam limit lever, so that whenever the speed 
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lever is moved to the off position the steam limit lever 
is tripped to the full-valve position. 

| With regard to the operation and trials of the New 
| Mexico, the following remarks consist of an abstract 
|from the paper by Commander S. M. Robinson, 
'U.S.N., and Mr. H. B. Gregory, referred to in the 
introduction to this article :-— 

The New Mexico is operated from low speeds up to 
| 15 knots using one generator, and the motors con- 
| nected for the 36-pole connection ; from 15 knots to 
| 17 knots one generator is used with the motors on 
| the 24-pole connection ; from 17 knots to full power 
| both generators are used, and motors wil] be arranged 
|for the 24-pole connection. There are thus three 

conditions of normal steaming, and the operation 

of the ship for both ahead and astern motion will be 
| described for each of these conditions. The operation 
is as follows :—- 

(1) Getting Under Way with One Generator and 
| Motors on 36-pole Connection.—Assume that the 


} 


| maximum speed will not be over 15 knots. This 


| means that one generator will be used and that the 
| motors will be operated on the 36-pole connection. 
| Before reporting ready to get under way, the generator 
| that it is desired to use would be tested out and then 
| set to run at low speed; the bus-tie switch would 
|be closed. and the generator disconnecting switch 
would be closed in the low-voltage position. The 
| field switch of the generator and the pole-changing 
|and reversing levers would be open. On receiving 





| a signal ‘‘ Ahead,”’ (a) the pole-changing switch would 
be thrown in the “‘ 36-pole’’ condition ; (b) the re- 
| versing lever would be thrown in the ‘“ Ahead” 
| position; (c) the field switch would be closed and 
| brought up to the desired field strength; (d) the 
turbine would then be brought up to the desired 
speed 

(2) Reversing.— With the ship going ahead under 
| conditions described above, under (1), on receiving 
a signal ‘‘ Astern.”’ (a) the field switch would be 
opened and the speed lever brought to low speed at 
the same time; (6) as soon as the under-current 
relay operates, the reversing levers would be thrown 
to the ‘‘ Astern”’ position ; (c) the field switch would 
then be closed and over-excitation applied to the 
generator until the motors have reversed and come 
up to synchronous speed. when the field would be 
reduced to its normal value; (d) the speed of the 
turbine would then be brought up to whatever is 
desired. 


| 
| 


Motors cn %4-pole Connection.—In case it is desired 
to make;the maximum speed greater than 15 knots, 
but less than 17} knots,:one generator wil] be used 
and the motors will be connected for the 24-pole 
condition. In this case getting under way is exactly 
as described under (1). except that the pole-changing 
switches would be thrown into the 24-pole position. 

(4) Reversing.—-Assuming the ship to be under way 
with conditions as described above, under (3), on 
receiving a signal “ Astern,’’ (a) open the field switch 
and throw the speed lever to low speed at the same 
time ; (b) throw pole-changers to 36-pole position ; 
(c) throw reversing switches to “ Astern”’ position ; 
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(d) apply over-excitation to the field of the main 
generator until motors have come into synchronism 
and then reduce field to normal value; (e) bring 
turbine up to desired speed. 

(5) Getting Under Way with Two Generators.—In 
this case the bus-tie switch would be open and the 
two generator disconnecting switches would be 
closed in the high-voltage position. Field switches 
would be open; generators would be running at 
slow speed and pole-changing and reversing switches 
would be open. If signal “‘ Ahead” is received, the 
operations carried out would be exactly as described 
under (3), except that it would be performed on two 
generators instead of one. 

(6) Reversing.—-After getting under way with con- 
ditions as above described under (5), if a signal 
‘** Astern”’ were received, the operations would be 
exactly as described under (4), except that they 
would be carried out for two generators instead of one. 


TRIALS. 


The New Mexico has had two sets of official trials. 
The first trials were conducted after the ship had been 
out of dry dock about seven weeks, and this increased 
the shaft horse-power necessary to make the guaran- 
teed speed of 21 knots by over 4000 horse-power, so 
the ship was docked, cleaned, and painted, and a 
second set of trials was run when the horse-power 
came down to 29,100 for 21 knots. The ship averaged 
21.08 knots for her four-hour full-power run and 21.31 
knots was the average of the five high points on 
standardisation. 
The turbine water rates per shaft horse-power were 
considerably better on the first trials than on the 
second, owing to the fact that the first trials were 
run in smooth water, while the second trials were 
run in rough weather, which increased the horse- 
power for the speed over that obtained on the 
standardisation runs and for which no allowance was 
made, as the standardisation horse-power was used. 
The water rates respectively obtained on the first 
aud second trials were as follows:—Full speed, 
12.29 lb. and 12.01 1b.; 19 knots, 11.926]1b. and 
12.331b.; 15 knots, 11.667]b. and 12.4751b.; 10 
knots, 14.223 Ib. and 13.96 lb. 

These water rates include the steam from the 








(3) Get'ing Under Way with One Generator and 


300-kilowatt exciters, which furnished power for 
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excitation and also for driving the main air pumps, 
main circulating pumps, main condensate pumps, 
forced lubrication pumps, and ventilating blowers 
for the main motors. 

In addition to the trials for steam and fuel consump- 
tion, trials were made to demonstrate satisfactory 
backing qualities when steaming at full power; also 
to determine satisfactory performance when turning 
with full rudder and at full speed, both in the case of 
propulsion by one generator and alse by two gene- 
rators. Numerous other trials were conducted, such 
as standardising with two screws driving and two 
running idle, and considerable new data were obtained 
in regard to the action of screw propellers. In all the 
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FIG. 7—ELECTRICAL EQUIPMENT 


tests carried out the machinery gave very satisfactory 
performance. 

The average trial data obtained on the second trial 
are given in the table below :-— 























4-hour 4-hour | 4-hour  1-hour 
full-power | 19-knot | 15-knot 10-knot 
trial. trial. trial. trial. 
| 
Steam— 
At boilers, lb. gauge 278.6 274.8 273.8 - 
At turbines, lb. gauge 272.1 274.2 | 274.6 | 277.5 
At turbines, Ist stage 
Ib. gauge 139.7 104.4 86.4 42.57 
Vacuum, inches .. 29 29.5 29.8 30 
Barometer, inches 30.83 30.77 30.92 30.79 
Fire-room— 
Air pressure .. .. — — - — 
Inches of water ie 4.1 3.4 2.3 iF 
Feed-water tempera- 
ture, deg. Fah. ; 182.8 189.7 203.4 208.9 
Main generators— 
Volts . 4257 3740 2915.6 1950 
Ampéres .. 1873.5 1565 2206.2 1600 
B Field, volts : 171.7 152.15) 143.8 118 
Field, ampéres 318.25 | 285.6; 290 245 
® Revs. per minute 2042 1825.5 | 2012.5 | 1450 
Main motors—- 
Ampéres .. .. 994.5 860.3 572.5 417.5 
Revs. per minute .. 167.69 152.2 115.35 80.49 
Slip of propellers, p.c.. . 16 14.97 13.24 14.83 
Speed 'n knots .. .. 21.08 | 19.37 14.98 10.26 
S.H.P. (from curve: 31,197 23,233 | 9648 3690 











Scientific and Industrial Research. 


No. I. 


THE report* of the Committee of the Privy Council 
for Scientific and Industrial Research for the year 
1918-19 has just been published. As usual it opens 
with a report addressed to his Majesty and signed by 
the Lord President of the Privy Council—Lord 
Curzon of Kedleston. This report, reprinted below, 
is followed by a detailed report of the Committee’s 
Advisory Council, excerpts from which we hope to 
publish in a succeeding issue. 





1. During the past year the work of the Department 
has steadily grown both in usefulness and in amount. 
The passage from war to peace reveals more and more 
clearly as it proceeds the need for the systematic 
encouragement and organisation of research in every 
sphere of national life. The establishment of the 
Department in the early days of the war was intended 
to be one of the first steps in reconstruction. The 
difficulty of making progress in the turmoil and pre- 


occupations of the war was foreseen, but the Govern- | 


ment realised the impossibility of a hurried solution 
of problems so complicated and so little explored as 
those entrusted to our care, and the experience of the 
last 


* Cmd, 320, His Majesty’s Stationery Office. Price 6d. 
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four years has fully justified their policy. | 


Although the shortage of men and material hampered 
our work far more than,could be anticipated when 
we began, and although our primary aim was to re- 
establish the country for the purposes of peace rather 
than to contribute directly to the winning of the war, 
we have in fact been able to render assistance to the 
combatant forces of the Crown. The reports of our 
Advisory Council show that researches we have under- 
taken have helped the Admiralty in dealing with 
enemy mines and submarines, have improved the 
working of condensers in fast ships,of war, have 
facilitated the work of flying men at high altitudes 
and of men engaged in mining operations in the field, 
while the National Physical Laboratory has continued 
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to the full its pre-eminent services to all the military 
Departments of State. 

But in those fields which are specially our own we 
have most encouraging progress to record. A marked 
change is taking place in the attitude of industry 
towards scientific research. Both masters and men 
are beginning to recognise its vital importance. The 
scheme of co-operative research associations we have 
adopted on the recommendation of our Advisory 
Council has been welcomed by many industries, and 
its success, so far as the Government is concerned, 
may now be said to be assured. The future of the 
associations rests with the industries themselves. If 
they are worked with the same interest and broad 
outlook that the leaders have shown in bringing them 
into existence they will without doubt become most 
potent agencies in revivifying our manufactures and 
in showing the way to the better production on which 
the solvency of the nation depends. 

2. We have also been able to do something, though 
as yet not nearly enough, to increase the number of 
trained research workers. The ultimate success of 
all our plans will depend on a sufficiency of capable 
investigators, and the chief danger of the next few 
years lies here. The demand for scientific workers is 
growing rapidly not only in the industries, but also in 
the universities and in Government Departments. 
For five years past the universities have ceased almost 
entirely to produce the output which before the war 
was insufficient for our needs. Under the most 
favourable circumstances it must take some years to 
regain the lost ground, and it will be longer still before 
the enlarged demands can be adequately met. It is 
accordingly of the utmost importance that all plans 
for research by whomsoever put forward, should be 
drawn with a view to making the best use of existing 
institutions and personnel. Ambitious schemes for 
self-contained and independent organisations, however 
carefully elaborated, will assuredly fail either because 
it will be impossible to obtain efficient staffs except 
at an exorbitant cost, or because inferior men will be 
appointed. In both cases the inevitable reaction will 
come. The value of research will be called in doubt, 
and the hopes which the recent change in public 
opinion has raised will be destroyed. The national 
loss in every direction would be beyond estimate. 

3. The existence of a Government organisation 
dealing with scientific and industrial research has 
proved to be useful, not only to the military authori- 
ties, but also to many other Departments of State. 
The requests made to us to undertake research work 
for other Departments have increased as rapidly as 
our other work. Our attitude in this matter has 
always been that our services are at the disposal of 
| other Ministers when they are asked for, but that it is 


| no part of our duty to claim as our own any research 
work which an administrative Department considers 
should be conducted by its own staff. We believe 
| that experience will show, and it is indeed showing 
more clearlyjeach year, that the advantages of 
entrusting long, complicated and fundamental re- 








searches to a Department which is free from the daily 
embarrassments of administration must lead naturally 
and without prescription to work of this kind being 
undertaken by a central authority. Investigations of 
this order are almost always of interest to more than 
one Department, though that may not be obvious at 
first sight, and the arrangements we have made for 
keeping all Departments intimately informed of our 
plans and procedure, and for associating them with 
the actual directfon of any researches in which they 
are interested, have, we believe, been very successful, 
Our close contact with the professors and other 
research workers in the universities and technical 
colleges, and with the Industrial Research Associa. 
tions, our great physical laboratory at Teddington 
and our Fuel Research Station at East Greenwich, also 
make it easier for us to deal economically and effec- 
tively with many researches, which could not be con- 
ducted independently without making undue demands 
upon the depleted equipment and man power from 
which the country is suffering at the present time. 

4. The Government has decided that the adminis- 
tration of the Geological Survey and Museum shall be 
transferred to us as from Ist November next. This 
service has hitherto been attached to the Board of 
Education. We have accordingly decided to 
strengthen our Advisory Council in order to enable 
them to deal effectively with this new and important 
field of work. It is obvious that the services of the 
Survey must be a factor of growing importance in the 
development of the mineral resources of your Majesty's 
kingdom. 

5. Unforeseen difficulties in obtaining the necessary 
material and labour, and in establishing the founda- 
tions, have added considerably both to the time and 
money required for the completion of the Fuel 
Research Station. The laboratories are, however, 
already open and have been at work for some time. 
The main station will be finished in the autumn. The 
cost of the buildings and routine equipment is esti- 
mated by the Office of Works at £188,000, while we 
have provided a sum of £8000 in our estimates for 
experimental plant during the current financial year. 
The Fuel Research Board have been greatly assisted 
in their plans, especially as regards research into fuel 
oil and the necessary plant for this purpose, by the 
active and sympathetic co-operation of the Admiralty. 
The work of the Board on Gas Standards, undertaken 
at the request of the Board of Trade, seems likely to 
usher in a new era in the relations of the consumers 
and the gas companies at the moment when the need 
for economy and efficiency in gas practice is more 
insistent than it has ever been since the industry was 
founded. It is particularly interesting to record in 
this connection that one of the largest and most 
progressive gas companies in the kingdom proposes 
to introduce private legislation immediately to enable 
it to adopt the procedure which the Director of Fuel 
Research has recommended. We are deeply indebted 
to him not only for the scientific knowledge and 
investigation that he has brought to bear upon this 
problem, but also for the patience and skill with 
which he has explained his proposals and conducted 
negotiations with all the parties concerned. The 
First Lord of the Admiralty has asked the Depart- 
ment to establish a permanent organisation for the 
study of the problems of power alcohol in accordance 
with the recommendations of the Inter-Departmenta! 
Committee under the chairmanship of the late Sir 
Boverton Redwood, the report of which was recently 
presented to Parliament.* We have indicated our 
willingness to undertake this work subject to Treasury 
sanction, and we propose to entrust it to the Fuel 
Research Board. 

6. We have approved the scheme of work for the 
National Physical Laboratory during the current 
financial year as submitted by the Executive Com- 
mittee, subject to any decision the Government may 
make as to the responsibility for the testing and 
standardisation of commercial products, other than 
instruments of precision. The laboratory will, in any 
case, remain responsible for all necessary research in 
connection therewith, and for the scientific super- 
vision of the tests adopted. An arrangement has been 
made with the Ministry of Munitions for the testing 
of gauges, which is discussed in detail in the report of 
our Advisory Council. 

The Board of Trade have transferred to the 
Laboratory the custody and maintenance of the 
primary electrical standards and the testing of 
electrical instruments for use as secondary standards. 
We have approved, subject to Treasury sanction, 
further necessary extensions to the buildings and roads 
of the laboratory, including the provision of an 
adequate canteen and meeting hall for the staff on a 
new site recently acquired by the Government in close 
proximity to the grounds of the laboratory. - We have 
also introduced the comprehensive system of super- 
annuation provision for the staff under the Federated 
Superannuation System for Universities to which we 
referred last year, and we have arranged that the 
annual contribution, which amounts to about 10 per 
cent. of the actual salary in each case, shall be pro- 
vided out of public funds. We have provided for the 
j#boratory services a sum of £154,650 in our estimates 





* Report of the Inter-Departmental Committee on Various 
Matters concerning the Production and Utilisation of Alcohol for 
Power and Traction Purposes (Cmd. 218). Published by H.M, 
Stationery Office. Price 2d. net, 
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for the current financial year. The total expenditure 
of the laboratory during last financial year, including 
expenditure out of the Vote of Credit, was £116,038. 

7. The work of the Food Investigation Board has 
been continued and extended during the past year. 
The serious world shortage of food stuffs, and the 
continued difficulty of securing transport for distant 
supplies, makes it urgently necessary, in spite of the 
cessation of hostilities, that all possible means should 
be taken to reduce the serious waste which continues 
and must continue with our present imperfect know- 
ledge of the means of preserving food, and of bringing 
it under hygienic conditions to market. The report 
of the Food Investigation Board shows the complexity 
of the problems to be solved and holds out good 
prospects of success in many directions. No part of 
our work is more urgent or more certain to be remu- 
nerative to the nation if patiently worked out in all 
its aspects. We have approved an expenditure of 
£24,500 on these investigations during the current 
financial year. 

8. The Tin and Tungsten Research Board have 
published their first reportt, from which it will be seen 
that they have been engaged in exploring the possible 
lines of advance. Useful results have already been 
attained, and it is hoped that the work of the coming 
year will show still greater progress. The expenditure 
during the year ended March 31st was £2392 14s. 7d., 
or rather less than half their available funds, but the 
enlargement of operations now in contemplation will 
entail a larger expenditure in the coming year. The 
balance of funds locally contributed and held by the 
Imperial Trust amounts to £2001 16s. 6d., towards 
which we have undertaken to contribute an equal 
amount as and when it is needed. The serious con- 
dition of the tin mining industry now that the artificial 
conditions of the war have ceased, makes it highly 
important that all possible steps should be taken to 
increase the productivity of an area which experts 
declare to be the richest in tin ores in the world. 

9. In addition to the investigations above referred 
to, the Department has itself conducted no less than 
sixteen Other researches and schemes of research 
during the past year, details of which will be found in 
the annexed report of our Advisory Council. We 
have also approved, subject to Treasury sanction, a 
grant-in-aid of £10,000 to the Medical Research Com- 
mittee for the important work of the Industrial 
Fatigue Research Board during the current year. 
The Board, which is under the administration of the 
Medical Research Committee, was established last 
year by them and our own Department jointly as the 
result of strong representations from the Secretary of 
State for Home Affairs, and the need for prompt 
answers to many important questions affecting the 
well-being and efficiency of industrial workers has 
led to a rapid development of its operations. The 
expenditure on researches controlled by the Depart- 
ment during the financial year 1918-19, other than 
those conducted by the National Physical Laboratory 
and the Fuel Research Board, was £16,542. 

10. The position of the million fund from which 
grants are made to approved Research Associations 
is briefly as follows :—The fund was first made avail- 
able in July, 1917. The sum standing to the credit 
of the fund in the books of the Imperial Trust for the 
Encouragement of Scientific and Industrial Research 
en 30th June last was £1,061,183 17s. 8d. The 
expenditure up to that date had been £17,506 16s. 6d. 
The expenditure to which the trustees were committed 
at that date for further grants to the eight research 
associations already in existence was £198,000, and this 
sum is liable to be increased in accordance with the 
terms of the agreements made with them, should the 
contributions from the constituent firms be increased. 
It is estimated that the grants which will be made to 
research associations now in course of formation will 
amount to at least another £175,000 on the basis of 
their minimum contributions. The number of asso- 
ra is likely to be ultimately between forty and 

ty.* j 

11. The amount standing to the credit of the Tin 
and Tungsten Research Board in the books of the 
Trust on 30th June last was £1974 18s., and the 
amount to the credit of the Williamson Research 
Fund on that date was £583 7s. 5d. The various 
Trust Funds of the National Physical Laboratory 
at that date stood at £5824 10s. 6d. 

12. During the past year seven patents have been 
taken out by the Trust in conjunction with the 
respective inventors, and two have been abandoned. 


_ 13. We have considered and approved recommende- 
tions for aid to twenty-eight scientific investigations 
conducted by other bodies. Twenty-four of these had 
already received aid during the financial year 1917-18 ; 
the remainder were new proposals. A list of them 
will be found in Appendix IV. During the academic 
year 1918-19 we gave allowances or grants for equip- 
ment to thirty-five students under training in research, 
and to sixty-eight workers who were either under- 
taking independent researches, or acting as assistants 
to research workers. The expenditure ‘under this 
head during the academic year was approximately 
£14,170 as compared with £7500 during 1917-18. 

14. The total expenditure of the Department 








ri Tin and Tungsten Research Board, Annual Report for 
918-19. Published by H.M. Stationery Office.”: To be obtained 


— of charge on application to the Secretary,* Department of 
Scientific and Industrial Research, 15, Great George-street, 
Westminster, 8.W.t1, 





during the financial year 1918-19 was £177,201. This 
sum was made up of £163,350 provided for in the Vote 
of the Department, and £5129 from the Vote of Credit, 
and £8722 from the million fund. 

15. We desire once more to thank our Advisory 
Council, whose fourth Annual Report is subjoined, for 
their valuable services in the cause of research, and in 
particular to record our high appreciation of the 
devoted labours freely given to the public by the 
Directors of Fuel Research and of Food Investigation, 
and by the chairman of the Tin and Tungsten Research 
Board. While men of the highest standing in their 
own spheres of work are thus ready to spend them- 
selves in furtherance of great ideals, often at a risk 
to their continued health, we need not fear that your 
Majesty’s people will fail to re-establish themselves 
in the strenuous days which lie ahead. 








The Powers of the Minister of 
Transport. 
No. I1.* 


COMPENSATION. 


Ir is a@ remarkable thing that nowhere in the Act is 
there reference made as to any agreement between 
the Minister and the owners of undertakings of which he 
takes possession. We refer in particular to an agreement 
as to receipts and expenditure during the two-year period. 
The only mention of compensation is in Section 8. It is 
very important, but the wording is most complex. As we 
read the clauses their purpose is as follows :—The railways 
of which possession has, under the Act of 1871, already been 
taken, are to receive the “ full compensation for any loss 
or injury ”’ laid down in that Act, but, in case of difference, 
instead of arbitration under the Land Clauses Consolida- 
tion Act, 1845—as was provided for in the Act of 1871— 
Sub-section (5) lays down that the matter shall be settled 
by the Railway and Canal Commission. In the debates on 
the present Bill it was said that this course had been 
agreed to by the railway companies. 

At the end of the period of possession “‘ of any under- 
taking or of any part and plant of an undertaking ’’—a 
phrase which obviously covers the railways already con- 
trolled—there is apparently to be a form of valuation in 
order to allow for payment by the Government to the 
undertaking and by the undertaking to the Government. 
Where an undertaking is better off for the action of the 
Minister it is the undertaking which pays; where the 
contrary is the case, and the undertaking has suffered, it 
is the Government which pays. The wording on this 
point is “ the value of the undertaking on a revenue- 
earning basis has been reduced and enhanced as compared 
with the value at the commencement of such period.” It 
also provides for lsos or gain in income during the period 
of control :—‘“* Where during that period the income thereof 
has been reduced or enhanced.” Under both these head- 
ings there has to be taken into account any capital expen- 
diture by the owners on any works brought into use in the 
interval, and also the natural growth of traffic. In the 
event of any question arising as to the amount or the 
liability to pay it shall be determined by the Railway and 
Canal Commission. It is provided that no claim for loss 
shall stand if the owners of the undertaking had concurred 
in the directions which led to the loss. A rather important 
further proviso states that, should the State be authorised 
by Parliament to acquire the undertaking, any restriction 
on claims on the Minister, under this clause, shall not be 
held to affect, one way or the other, any question as to the 
principle on which the price to be paid, or such acquisi- 
tion, is to be based. 

The Treasury may, as and as part of the consideration 
for exercising powers, guarantee the payment of dividends 
or interest on any stock or other securities. It may also 
pay any working expenses of the undertaking. 

Where the Minister has expended any sum on capital 
improvements the owners of the undertaking, at the end 
of the period, shall be liable to pay the unexhausted value 
of such expenditure. 

Payments under this section from the owners of under- 
takings may be made by creating a charge in favour of the 
Treasury upon the undertaking, but not in priority to any 
capital raised by loan or debenture stock issued by the 
owners. *"« 

Sub-section (6) of this clause protects the owners of 
undertakings in respect of any loss or injury alleged to be 
caused by any directions given by the Minister. 


TRANSPORT SERVICES. 


Hitherto, in these eight sections, we have been noticing 
what occupied three sections only in the original Bill. 
Section 4 therein, it will be remembered, was intended to 
give the Minister power to acquire, permanently, railway 
and other undertakings by an Order in Council. This 
clause, in view of the serious opposition raised, was with- 
drawn by the Minister when he proposed the second 
reading. 

There, however, remains—in Section 9 of the Act— 
authority to establish transport services by land or water, 
and, either by himself or through any other person, to 
work them, and to acquire, either by agreement or com- 
pulsorily, such land or easements as may be necessary. 
These provisions are, however, hedged about considerably. 
The first proviso, for instance, says that no new transport 
service shall be established by the Minister until an estimate 
of the capital expenditure required to complete it has been 
approved by the Treasury. Such estimate has to be 
accompanied by details of the scheme. Moreover, if the 
estimate exceed half-a-million pounds, or the compulsory 
acquisition of lands or easements is necessary, or the 
service needs the breaking up of any roads,an Order in 
Council is requisite, a draft of which has to be passed by a 
resolution of both Houses. 

Again, if it appears to the Minister that the proposed 
service could be given by the owners of any existing 


* No. I. appeared August 29th. 








undertaking, the Minister shall not himself establish the 
service without first giving to such owners an opportunity 
to do so. Where such owners are controlled by the 
Minister they may require directions to that effect, but shall 
not be deemed to have concurred in those directions. 

After two years the Minister shall not, unless Parliament 
otherwise determines, begin the construction of any new 
work, or provide equipment for any transport service 
not established before that date. 

Lastly, whilst the Minister, or other person working 
such a service, may charge whatever rates, fares, &c., the 
Minister may prescribe, the latter has to keep, or cause to 
be kept, such account of the receipts and expenditure as the 
Treasury may prescribe. 

Py Section 10 any transport service on roads, established 
by the Minister, is to be subject to the provisions as to 
extraordinary traffic laid down in various Acts. 


PRIVATELY-OWNED RaAattway WAGONS. 


This thorny subject is dealt with in Section 13. It met 
with very little opposition, which is not to be wondered at, 
since the result will be that the owners of private rolling 
stock stand a chance of selling their wagons at the peak 
point of their market price. The discussions in the House 
of Commons showed that the subject was little understood, 
and that its consideration was confused by the successful 
results of the common user of railway-owned wagons. 
These wagons, however, are goods wagons, not mineral 
wagons—which, of necessity, find it difficult to get return 
loads—and should, practically always, find a return load. 

The power of the Minister as to privately-owned wagons 
—which are in perpetuity and not limited to the two-year 
period—make it lawful for him to purchase those required 
for use on any railway. Purchase must be made by an Order 
in Council, a draft whereof has to be approved by a resolu- 
tion of both Houses. The Minister may work or lease the 
wagons, or may apportion them among the several railway 
undertakings ‘“‘ in such manner, on such terms, and subject 
to such conditions as may be provided by or under the 
Order.”” No wagons for any particular class of traffic may 
be purchased in England and Wales, or in Scotland or in 
Ireland unless all privately-owned wagons so used are 
purchased, i.e., no wagon for conveying coal can be bought 
in Derbyshire, Yorkshire, Wales, or elsewhere, except 
Scotland and Ireland, unless all coal wagons are bought up. 

The Act does not say that an owner is compelled to sell 
his wagons. Omitting, for a moment, any reference to Sub- 
sections (2), (3), and (4), we would note that Sub-section 
(5) authorises the Minister to make regulations prohibiting 
or restricting the use on railways of privately-owned 
wagons. There is, however, the important proviso to this 
clause which says that “‘ nothing in this Act shall authorise 
the prohibition of the use on railways of such wagons as 
comply with regulations for the time being in force made 
in pursuance of the Railway Clauses Consolidation Act, 
1845, the Railway Clauses Consolidation (Scotland) Act, 
1845, or any other enactment in force at the date of the 
passing of this Act, and as are in use, under repair or in 
course of construction at that date.” In other words, no 
wagon can be excluded from the railway so long as it be, to 
quote the above Act, ‘‘ of the construction and in the con- 
dition which the regulations of the company for the time 
being shall require.’””’ The owner of such wagons may, we 
claim, refuse to sell, and cannot, under the Act, be com- 
pelled to do so, and the Minister cannot refuse to accept 
them in traffic. If, then, certain owners stand out of the 
scheme, the Minister cannot proceed, as, under the second 
clause of Sub-section (1), he is not entitled to purchase the 
wagons for any particular class of traffic, unless he pur- 
chases all privately-owned wagons so used. Presumably, 
however, the compulsory powers are being reserved for 
the Order in Council. This has to say the terms and con- 
ditions of the purchase. This is all to the good, as it will 
give Parliament an opportunity to consider the terms. 

In order to prevent “ profiteering” in wagons, Sub- 
section (2) says that the price paid for any wagon purchased 
since May 15th last, which was in use on or before that date, 
is not to be evidence of the value of the wagon in deter- 
mining the price to be paid by the Minister. Any wagon 
repairing contract in force when a wagon is purchased 
shall, unless otherwise agreed with the Minister, be deter- 
mined so far as that wagon is concerned, on such purchase. 

The reasonable facilities under Section 2 of the Railway 
and Canal Traffic Act, 1854, where the railway wagons of 
traders of any class have been purchased, are to include the 
provision of suitable wagons for the use of traders of that 
class. It shall be the duty of the Minister to enable the 
railway companies to fulfil their obligations in this matter 
as fully as may be practicable. 

The charges for wagon hire are}to be such as shall be 
laid down by the Minister. One important protection is 
given some traders. The possessors of privately-owned 
wagons have been able to keep their wagons, when in their 
own siding, under load for an indefinite period, and have 
allowed their customers to do the same—part of the good 
and sufficient reasons why traders have had their own 
wagons. In order that these conveniences may, as far as 
possible, be continued a Sub-section says that, in deter- 
mining what sums may be charged for detention of 
wagons at the premises of any trader,‘‘ regard shall be had 
to the requirements and reasonable usages of the trade at 
those premises carried on, in connection with which such 
wagons are used.” 


SpecraL Acts (EXTENSION OF TIME) Act, 1915. 


The period of three years and six months is to be sub- 
stituted for the period named in the above-named Act 
with respect to all undertakings of which possession is 
retained or taken by the Minister. 








A SCHEME is being developed at Liverpool for providing 
storage accommodation for oil fuel for merchant steamers. 
The lack of storage facilities has hitherto prevented owners 
adopting oil firing on an extensive scale in place of coal, 
and the fact that some of the liner companies have decided 
upon this method of steam raising, at least in ships now 
under construction, has necessitated adequate storage 
accommodation for liquid fuel being immediately pro- 
vided, 
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A New Drafting Machine. 


Ir is noteworthy that although drafting machines of the 
type in which a square, controlled by two sets of parallel 
motion, takes the place of the ordinary tee square, have 
steadily increased in favour in the drawing-offices of this 
country, until quite recently we have relied upon American 
manufacturers for supplies of this class of apparatus. The 
American-made drafting machine has, in fact, secured 
quite’ a vogue in some parts of Great Britain, in spite of 
several disadvantages which render it very little superior 





the machine at different parts of the board, but the trouble 
of transferring the fixed plate from one anchorage to the 
other makes the arrangement very inconvenient. 

In the Thompson-Mavitta machine this trouble is over- 
come in a very simple, yet effective, manner. To the 
back of the drawing board there is attached a light alumi- 
nium casting—Fig. 1, view 1—which projects for a distance 
of about 9in. At the back of this casting there is formed a 
slide, some llin. long, running parallel with the length of 
the board and scraped up very carefully to a straight 
edge. In this guide there slides a brass plate, about 4in. 
| long, which forms the actual base of the machine. The 





| plate is fitted with a pair of little spring plungers, which 





and thus minimising the effect of the backlash which js 
inseparable from any moving parts. In the case of one 
of these machines, which we have subjected to some severe 
tests, the backlash is not appreciable in any position of the 
square. Extremely careful and accurate fitting is, of 
course, necessary on the part of the manufacturers to 
produce this result, as the pivots are only 34in. apart, 
while the links are 27in. long. All the pivot pins are 
made of hard steel, and have a groove turned in them which 
is filled with grease before the machine is assembled and 
the pins riveted over. It will be noticed in the engraving 
that a small mast, or stanchion, is fixed in the sliding plate, 
From the top of this mast a wire stay reaches out to the 

















to a plain tee square. The machine shown in the engrav- 
ings, which is being manufactured at the Anchor Works, 
Park-road, Aston, near Birmingham, by Mr. W. Mavitta, 
however, overcomes these objections, and is said to be the 
only one of its kind made‘in'this country. = 


The general principle ofthe machine is so well known | 


that it requires no detailed description, but the limitations 
of the American type should be pointed out. The point 
of attachment of these machines is close to the top, left- 
hand corner of the drawing board, with the result that 


FIG. 1—THE THOMPSON-MAVITTA DRAFTING MACHINE 


| ensure a good bearing against one side of the guide, while 

| two knurled set-screws are provided to clamp the plate at 
either end of the guide. As will be seen from the engrav- 

| ing, the first pair of parallel bars is pivoted on to this 
plate. 

When using the machine near the centre of the drawing 
board, as in Fig. 1, view 3, it is not of much importance as 
to the position of the plate in the slide, but when the work 
is on the left of the board the plate is moved to the left 
end of the slide and vice versa. The effect of this move- 

















“Tre Cromnecr” 


FIG. 2—COMPARATIVE DIAGRAM 


when the draughtsman wants to work round about this 


part of the board, the two pairs of parallel bars controlling 
the square are closed up so close together that the least 
slackness in the joints permits a considerable amount of 
backlash at the square. The same condition of affairs 
is reproduced when the machine is stretched out to reach 
the right-hand bottom corner of the board, with the result 
that the machine can only be relied upon when working 
on a drawing covering a comparatively small area in the 
centre of the board. 


r of the Efforts have been made to overcome | 
this disability by providing alternative aiichorages for | 


OF TWO DRAFTING MACHINES 


ment is shown in the diagram Fig. 2. Here the dotted 
| lines indicate the positions which the various essential 
| parts of the machine would take up when working at the 
| extremities of the board if it had a single anchorage, as in 
| the American type. The full lines show the position in 
the case of the machine under review. The fixed pivots 
| of a single anchorage machine are marked A A, while the 
| pivots of the Thompson-Mavitta instrument in the two 
| positions are marked LL and RR. It will be noticed 
that the comparatively small movement of the sliding 
plate bas a very marked effect in opening out the links, 








circular plate at the junction of the links and relieves the 
pivots of the bending stresses they would be subjected to 
when the machine is overhanging the board. 

The protractor plate, to which the two drawing scales 
are attached, is cut out of the solid and not built up with 
riveted joints, as in some machines, with the result that 
it is very rigid. The protractor is divided from 0 to 90 deg. 
on one side and 0 to 45 deg. on the other, while there is a 
spring stop—Fig. 1, view 2—which drops into a tapered 
hole, to fix the plate at the principal angles, such as 30, 
45, 60 and 90 deg. A gripping clamp—Fig. 1, view 2— 
fixes the plate at intermediate angles. The drawing 
scales are of boxwood, with celluloid edges, and are held 
in position by dovetail fittings which make three-point 
contact with the sockets in the protractor plate. These 
fittings are so arranged that the two scales can be accurately 
adjusted to get them square. 

The machine shown in the illustrations is intended for 
a double-elephant board, and we understand that Mr. 
Mavitta is now perfecting a modified form in which 4 
balancing arrangement is introduced so that the machine 
can be used on a vertical board. 








RETIREMENT OF SIR RICHARD GLAZEBROOK. 


Tue Lord President of the Council has appointed 
Professor Joseph Ernest Petavel, D.Sc., F.R.S., M.I. 
Mech. E., &c., to be Director of the National Physical 
Laboratory in succession to Sir Richard Glazebrook, C.B., 
F.R.S., who retires on reaching the age limit on September 
18th next. Professor Petavel is Professor of Engineering 
and Director of the Whitworth Laboratory in the Uni- 
versity of Manchester. He is a member of the Advisory 
Committee for Aeronautics of the Air Ministry. He was 
educated at University College, London, and undertook 
scientific research at the Royal Institution and at the 
Davy Faraday Laboratory until 1898. He was elected 
John Harling Fellow of tha Owens College, Manchester, 
in 1900, and was Scientific Manager of the Low Temperature 
Exhibit of the British Royal Commission for the St. Louis 
Exhibition, 1904. 








A Feperation of Technical and Scientific Associations. 
in which are included the National Union of Scientific 
Workers, the National Association of Industrial Chemists, 
the Electricity Supply Commercial Association, and the 
Electrical Power Engineers’ Association, has recentl) 
been formed. The immediate object of the Federation 
is to secure the recognition of the claims of the executive, 
administrative, and supervisory grades of the various 
industries, and to secure united action on matters of 
general interest affecting these grades. 
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THE LIGHTER WITH CRANE AT MAXIMUM RADIUS 
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Provincial Letters, 


THE MIDLANDS AND STAFFORDSBIRE. 
(From our own Correspondent.) 
Important Advance in Galvanised Iron Prices. 


From hints which I have dropped in this letter 
during the past one or two weeks it will not surprise readers 
now to learn that the condition of the galvanised sheet 
trade is recovering rapidly. Upon the great importance 
of this branch of the British iron trade I need not enlarge 
here. Immediately before the war, if I remember rightly, 
the industry had swollen to such great prosperity that the 
overseas trade amounted to something approaching 
three-quarters of a million tons annually. How rapidly 
this magnificent combined colonial, Indian, and foreign 
business had to be sacrificed to the restrictive demands ot 
the Iron and Steel Controller until it well-nigh entirely 
disappeared is matter of recent trade history. If we could 
see some return to even the fringe of the former prosperity 
there would be great rejoicing in many iron and steel 
quarters. Happily, there are now signs that the serious 
ebb tide has distinctly turned. On ’Change in Birmingham 
it is reported that most of the Birmingham and Stafford- 
shire galvanised sheet makers have now three months’ 
work on hand, and a few firms are unable to enter into 
fresh engagements for. delivery before next year. Not that 
the full resources of the trade are being employed yet, 
labour diffieulties being too acute, but things seem to have 
undoubtedly taken on a sustained improvement. ‘The 
price of 24 gauge galvanised corrugated sheets has been 
steadily hardening, and now an advance of £3 per ton 
has been resolved on, making the new quotation £32 f.o.b., 
or within the 10s. rate radius. At present the requirements 
of the home trade absorb the greater part of the output, 
but prospects are also brightening in some of the South 
American and some other of the overseas markets. India 
is frequently a very large buyer in normal times. 


The Manufactured Iron Trade. 


Nut and bolt bars of Lancashire make are quoted 
this week at £22 f.o.t., which is practically equivalent to 
the Staffordshire minimum. There is no change in best 
and second best iron, Staffordshire marked bars continuing 
at the £25 basis and unmarked merchant bars at £22 10s. to 
£23 perton. Small rounds are in good request. Nominally 
the price is £26 delivered, but some makers declare this 
figure means a loss to them, and they are quoting £27 2s. 6d. 
perton. Makers are easily able to dispose of all the material 
the men are producing. Heavy strip mills are not on full 
time. American competition continues to make itself 
felt much more pronouncedly in this department than in 
any other. The United States material is still being 
imported easily at £2 to £3 per ton under the home iron, 
which is quoted at £24. Happily, in light strip there is 
no chance for United States underselling, for our own price 
for this product is £26. Bedstead angles are in danger 
from American competition, and with a view to keeping 
the foreigner out local makers have this week reduced 
prices by 15s. per ton, bringing the quotation down to 
£18 15s. per ton. The market for puddled iron is not 
keen. The bulk of consumers in the present state of trade 
are able to make enough to satisfy their own needs without 
coming on the open market. Sellers are not pressing, as 
they contend that the current price of £16 15s. to £17 5s. 
per ton barely covers costs of production. With the 
arrival of cooler weather it is hoped that output in respect, 
not alone of puddled iron, but as concerns other branches 
of mill and forge products, will begin to show improvement. 


The American Exchange and Iron and Steel Com- 
petition. 

The fall of the American rate of exchange has 
had a remarkable effect on the position of American iron 
and steel competition in this district. The diminished 
value of the sovereign is in most cases quite sufficient to 
remove any advantage derived from the buying of foreign 
steel. The enterprising buyers of billets and bars who 
placed their orders several weeks ago and have not yet re 
ceived delivery stand to lose rather heavily on their bargain. 
Naturally, this state of affairs has hardened the prices of 
British steel, though in the present state of the trade it is 
doubtful whether makers will advocate a further rise in 
prices, already abnormally high. Among wire makers the 
matter is regarded with mixed feelings. While they derive 
an advantage from the stoppage of competition in finished 
wire, they are driven to buy their supplies of wire rods 
from British makers exclusively. The supply of American 
rods was considered a great help when British semi- 
finished steel was almost impossible to obtain. But the 
position has greatly changed since the war, as more mills 
are now rolling such rods, and it is believed that no diffi- 
culty will be found in getting ample supplies at fair prices 
from British steel makers. 


More Pig Iron on Offer. 


Reports from the pig iron districts of North- 
ampton and Derbyshire give evidence of returning activity. 
Consignments of coke are now coming forward again 
from the South Yorkshire ovens, but not in any great 
volume. The position is so far improved as to enable the 
blast-furnaces in these districts to make a substantially 
larger output. There is no shortage of forge iron, but 
foundry numbers are badly wanted. The latest report 
shows that within a month thirty-four blast-furnaces in 
different parts of the kingdom, largely owing to the 
Yorkshire trouble, have ceased operations or gone on slack 
blast. A number of them are still damped down. There 
is this week a more eager inquiry by consumers for pig 
iron supplies, the Yorkshire disorganisation having left 
many consumers with insufficient stocks to carry on. 
(he weakening of the Cleveland market has eased prices 
a little in Northampton pigs, and the easier tendency 
observed last week in forge iron is more apparent this. 
Foundry iron, however, is firm at late rates. Principal 
open market quotations. are:—South Staffordshire : 





Forge, 170s. and upwards; foundry, 175s. to 187s. 6d. 
Northamptonshire: Forge, 160s.; No. 3 foundry, 165s.. 
No. 2, 167s.; No. 1, 169s. Derbyshire: Grey forge, 170s. 
to 175s.; foundry, 180s. to 185s. net at makers’ works; 


Steel Activity. 


Now that}the steel output is no longer claimed 
for war purposes it is coming into service again for all sorts 
of structural work in which strength and lightness are the 
desiderata. Steel plates are wanted faster than they can 
be supplied, particularly the thinner gauges. Some small 
consignments are being got from America at prices which 
are stated to be very substantially below those ruling 
here. Belgium is not showing much sign of revival 
pending a settlement of indemnity claims. Some works 
which escaped destruction in the war are looking for 
market openings again. Offers of joists have been received 
here, but the price quoted—over £19— is well ahead of 
that named by our own producers. Light steel castings 
are in very active demand for constructional work. During 
the war engineers were compelled to reverse the tendency 
of the last twenty years and revert in great measure to 
heavy iron construction. 


Scrap. 


Heavy wrought scrap is in good demand. Steel 
scrap has eased a little, and is this week rather a drug 
on Birmingham Exchange, Welsh stocks, it is said here, 
being heavy. There is, however, a better inquiry for 
plate shearings at about £13 to £13 5s. per ton. These 
prices would not, it is understood, be strictly adhered to 
in the case of a good order. 


Free Imports and Birmingham’s Anxiety. 


There is a good deal of curiosity in the Birming- 
ham industries concerning what is likely to be the result 
of the resumption of free imports, which have commenced 
this week. Any considerable importation of goods in 
which iron and steel is a staple element must have a 
material effect upon local trade. Certain of our Birming- 
ham manufacturers are unquestionably anxious. Unless 
there is a sensible extension of the exceptions which have 
so far been announced by the Board of Trade, it is thought 
that some branches of trade may be badly hit. Local 
industries particularly which have been re-established with 
@ view to capturing enemy trade fear that their prospects 
have become endangered. Unless a period of stability 
for the home trade can be maintained it is feared by some 
of the firms which have this formerly competitive business 
in hand that we shall not be able to get the export trade 
going. America has succeeded Germany in competing 
with British makers in certain lines other than iron and 
steel proper to which the United States have previously 
been strangers, and it is this competition which is now 
mainly feared. Some Birmingham mgnufacturers who 
are in this position are this week demanding a suspension 
of the free imports Order and, in addition, the imposition 
of a 15 per cent. ad valorem tariff on imported manufac- 
tured goods. 


Brass and Copper Sheet Metal Rolling. 


This is a branch of the Birmingham trades in 
which it seems our mill owners have something to learn 
from Germany. Some Birmingham brass experts who 
have lately investigated the conditions of the brass industry 
in the occupied districts of Germany have just presented 
their report. They declare that, unlike the German mills, 
we have few mills where steel rolls have been introduced 
and where the billets are machined or subjected to chemical 
treatment for removal of oxides and foreign metal from 
the surface before rolling. Usually in this country cast 
iron rolls are employed and the billets are rolled in the 
rough state. Where in Germany the most advanced 
practice has been adopted it is found that defects which so 
often impair the quality of the sheet metal are almost 
entirely obviated. Speaking generally, the sheet metal 
sent out by Germany is declared by the Birmingham 
experts to possess a finer finish than our own. The time 
has undoubtedly come for applying these lessons in all 
our mills. The report states that the slitting of brass 
sheets also appeared to be much better done than was 
generally the case in this country. Greater accuracy and 
cleaner cut edges were obtained, and waste was minimised 
in the working up. 


Brass and Iron Casting in Germany Contrasted. 


The same Birmingham investigating committee 
reports that brass casting methods in Germany offer a 
great divergence from our own system. Both hand and 
machine moulding were found to be generally employed. 
But among the points of contrast with our own practice 
wa; the consignment of the moulds to an oven as soon as 
made, to be removed next day. Pit and tilting furnaces 
were in use, several tilting furnaces being made of iron 
lined with brick, so obviating the employment of crucibles 
except for carrying the metal between the furnaces and 
the moulds. Examples of hot brass stampings were 
noted at one factory, and the report states that this work 
showed a distinct advance upon the average work of the 
Birmingham district. It may be remarked here that there 
have been local developments in this department both 
during the war and since, though the potentialities of 
pressing and stamping work do not seem to have been 
sufficiently appreciated. Particulars are given of the lay- 
out and equipment of a large German works at which 
semi-rotary pumps, sluice valves, horizontal vacuum 
pumps, &c., are produced. Before the war 3000 opera- 
tives were employed, the establishment being one of the 
largest of its kind in Germany. Under stress of war the 
personnel increased to between 4000 and 5000, but now it 
has fallen to 2000. 


Dissatisfaction among Colliery Winding Enginemen. 


Considerable dissatisfaction exists “among the 
colliery winding enginemen and stokers in the South 
Staffordshire and East Worcestershire area, in consequence 
ef the delay of the Coal Controller in making his award 





on the points outstanding relative to the evidence given 
before the Commission by the National Council of Colliery 
Workers other than Miners. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday 
Iron, Steel, and Metals. 


THE iron and steel markets have been quiet and 
without any very definite feature, but there seems to be a 
feeling that prices are now very nearly, if not quite, as high 
as they can go ; and that the next change will probably be 
in a downward direction, at least so far as Manchester is 
concerned. That the ironfounders’ strike is put off until 
September 20th is perhaps a sign that striking tactics are 
going out of fashion for a time. It may possibly take one 
or two more abortive strikes to convince the working 
classes that the period when every strike was a success has 
passed, and that it is necessary now to set to work to 
recover some of the old industrial and commercial supre- 
macy of the country ; but the tendency is in the direction 
of greater sobriety and more common sense. That prices 
can be seriously brought down this year is improbable, but 
there is a general concensus of opinion that they must be 
brought down very soon. 


Metals. 


The market for standard copper is slowly recover- 
ing from the sharp setback which took place last week, 
but people seem to be very uncertain about the future. 
It is not that standard copper or even refined ingots have 
been dear, for, asa matter of fact, copper is still relativeiy 
one of the cheapest of all the metals ; and it is not that the 
production is too great, for this has been very much 
reduced. The trouble is the utter uncertainty which 
hangs over all the consuming industries, and makes all 
consumers of copper doubtful about making up their stocks. 
It has often occurred that when this uncertainty prevails 
the large stocks of copper which, in ordinary times are held 
in innumerable small lots by the consumer, tend to diminish, 
and that as a consequence the market has to carry stocks 
which are far too heavy forit. The hesitating and doubtful 
attitude of merchants in the old metal market, and the low 
prices which they are offering, indicate the state of feeling 
in the trade. Thus, although the intrinsic value of yellow 
brass of the lowest quality—say, 60 and 40—is over £80 
per ton, the most that a dealer will give for it to-day is 
about £50—and though the intrinsic value of good machi- 
nery brass is about £115 per ton, the utmost price offered 
by dealers is £80. There has been some falling off in the 
demand for manufactured copper, and this is not surpris- 
ing, seeing that the prices have never been brought down 
into reasonable relation with standard or even with refined. 
Solid drawn copper tubes are quoted at Is. 74d. per lb., 
and brass tubes at ls. 5d. Condenser tubes (brass), ls. 7d. 
per lb. for fin. and 18 w.g. Tin has been keeping remark- 
ably steady for some time, and the absence of sudden move- 
ments up and down has made the trade a little safer. 
America has been taking a large proportion of the exports 
of Straits tin, and there seems to be a belief that some 
‘* booming” movement is in contemplation to raise the 
price in connection with Stock Exchange operations. If 
this comes off then buyers of tin must beware when the 
Stock Exchange arrangements are completed. So far as 
the condition of the engineering trade is concerned there 
is certainly no reason for extravagant tin prices. Spelter 
has been inclined to sag a little, and it is possible that 
those who bought metal for a rise in June, and who were 
so far very successful, did not get rid of ali their holdings 
in good time. The price now is just what it was at the end 
of June, so that they can clear out with little or no loss. 
Zinc sheets are steady at £65 to £70 per ton, and English 
boiler plates at £55 to £56. There is not much news in the 
market yet about foreign spelter. Lead has been a fairly 
strong and steady market, and the price keeps round about 
£25in London. The electrical trades seem to be the best 
consumers at present, and it is to be feared that the demand 
from the building trades will now be postponed until next 
year. When this comes on, and the sheet rollers and pipe 
makers get busy, some rapid progress should be made in 
reducing the Government stocks ; but, of course, if any 
considerable rise in price should result the output of lead 
all over the world would increase again. 


Pig Iron. 


The market here for pig iron seems quiet and 
without any special feature, except that the expectation 
seems to be in favour of lower prices rather than of any 
further advance. The effect of the fixed price of 160s. for 
Cleveland No. 3 is being felt even here, although there are 
no offers of this iron at anything like a corresponding price 
delivered in Manchester. Some small lots of Cleveland 
pig are now and then to be found in the hands of merchants, 
but they do not base their prices upon 160s. or even upon 
170s. per ton in Middlesbrough. There has been a little 
easing in some brands of Scotch pig iron, and it was 
reported that the lower qualities could be bought at about 
2s. 6d. per ton less than last week’s price. Midland foundry 
iron, however, remains at £9 7s. 6d. to £9 10s. delivered, 
and there is not much of it on offer yet ; although it is 
expected that some more Derbyshire blast-furnaces will 
soon be put on foundry iron, and this.may tend to ease the 
Manchester position a little. Forge iron is plentiful, and 
inclined to be lower, but the prices at present are very 
irregular. 


Steel. 


In finished steel there is no quotable change, but 
the demand seems to be mainly for the shipbuilding 
materials, and with this class of steel the mills are fully 
occupied. American competition in finished steel is not 
so much in evidence now. 


Serap. 
Dealers seem to be in a very uncertain state of 
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mind with regard to all the principal sections of the scrap 
trade, and the uncertainty seems to heve spread now to 
the non-ferrous scrap business. There is a great quantity 
of cast scrap in the market, and some of the large lots have 
fallen into the hands of firms who are not very well ac- 
quainted with the trade. Hence they do not know 
accurately what should be the price in relation to pig iron, 
and as they have bought fairly cheaply they are selling 
cheaply. It is perhaps for this reason that good heavy 
east scrap can be bought here at £7 per ton ; and, in fact, 
one occasionally hears of lower prices. The merchants 
with yards are in a difficult position, for they dare not pay 
full value for machinery to be broken up. Heavy wrought 
scrap is held by strong dealers for £10, but the consumers 
will pay only £8 5s., and it is reported that in one or two 
cases consumers have reduced their offers to £8 per ton. 
Heavy steel scrap is in abundance at about £7 per ton, and 
the consumption seems to be going more slowly than usual, 
partly because of the scarcity of fuel. 


BarRow-IN-FURNEsS, Thursday. 
Hematites. 


There is no change to note this week, generally 
speaking, inthe condition of the hematite pig iron trade. 
A good production is being maintained for the most part, 
although in Cumberland the output has been a little easier 
on the whole. Local users of iron are taking good supplies 
of iron from the furnaces at Barrow and Workington, and 
thus a big tonnage is being used up in the immediate 
district. The demand generally, however, is easy, and 
there is by no means a big rush of business. Whilst good 
orders are held there is no disposition to accept contracts 
for long delivery ahead, nor is there any anxiety to place 
such orders on the part of consumers. The trade is still 
very much from hand to mouth. Prices are steady, with 
parcels of mixed numbers of Bessemer iron at from £10 4s. 
to £10 12s. 6d. per ton, with special brands at £11 12s. 6d. 
per ton, both f.o.t. 


Iron Ore. 


There is activity in the hematite iron ore trade 
and on the whole satisfactory outputs are being main- 
tained. The whole of the ore is being used up by local 
smelters. Prices are steady, with native qualities quoted 
at 50s. per ton net at mines. Spanish ores are in good 
demand, and cargoes are coming in with regularity. This 
class of ore is quoted at 52s. per ton delivered. 


Steel. 


In the steel trade there are no new features to 
note this week. Activity is maintained at the works at 
Barrow and Workington, but there is quietness in some of 
the departments. Rails continue to occupy most of the 
attention, and this is likely to be the case for some time to 
come, although smaller sections are also being turned out 
of various classes of steel. Rails of heavy section are 
quoted at £16 10s. to £17 per ton, with light rails at 
£18 5s. to £21 per ton. Billets are quiet at £15 per ton. 
Nothing is being done in ship or boiler plates, and the mills 
are standing idle at Barrow. Ship plates are at £18 5s., 
and boiler plates are at £21 per ton. 


Shipbuilding and Engineering. 


At the Barrow shipyard very little Admiralty 
work is in hand at present, but fitting out is still going on. 
Increased activity is noticeable on merchant work, where 
fair orders are held. There is room in the Barrow yard 
for plenty of merchant vessels. 


Fuel. 


For steam coal there is a brisk demand, and 
40s. 6d. per ton delivered remains the quotation. For 
coke the demand is steady, and East Cozst qualities are at 
53s. 8d. per ton delivered, with Lancashire sorts at 53s. 6d. 
per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Cammell’s Amalgamation Scheme. 


QuirF the most interesting feature of the week 
here is the further progress made in the scheme for amalga- 
mating the Midland Railway Carriage and Wagon Com 
pany with Cammell Laird and Co. In my letter last week 
I mentioned that meetings of the shareholders in each 
concern were to be held, and at these meetings the directors’ 
plans were tully endorsed. so that in due time the Birming 
ham company will come under the control of Cammells. 
Mr. W. L. Hichens, who presided at Sheffield, made a very 
interesting speech from a really practical industrial stand- 
point. One invariably hears something well worth listen- 
ing to from the chairman of Cammells. This was the day, 
he said, of big fusions and organisations, though he did 
not suggest that the latter were the only form of enterprise 
likely to succeed in the future. There would always be 
ample scope for the small and independent manufacturer. 
But for certain types of business it was necessary to have 
big organisations, for where they were dealing with large 
international contracts it was essential they should be 
strong enough to compete against the niost formidable 
foreign competitor. In America and Germany, he added, 
the tendency had been towards big companies, and 
Cammells should be strong enough to stand up against any 
of them. They had therefore to consider from time to 
time the desirability of strengthening their interests by 
amalgamation or by some form of alliance calculated defi- 
nitely to advance the common good of the firms concerned. 
The present amalgamation, observed Mr. Hichens, would 
be of considerable advantage to Cammells, giving them 
an outlet for a large part of the steel they proposed to make, 
and were making, at the Penistone Works. During the 
war considerable extensions were undertaken there at the 
request of the Government, and, as the chairman explained, 
whilst it is difficult but by no means impossible to get the 
orders to keep Penistone fully occupied, it has to be remem- 


bered that extensions have been made on a large scale in 
other parts of the country and also in other countries. 
Mr. Hichens not only feels confident that with the business 
ability they have in Sheffield they will be able to render 
a good account of the extensions made and still being made 
at Penistone, but he is equally sure that unless they had 
built those new steel melting furnaces and carried out 
other extensions on most modern lines there, they would 
have been unable to keep their heads above water, for it 
was essential in these days that plant should be of the most 
up-to-date character possible. 


Mutual Advantages. 


Then Mr. Hichens made a reference to the effect 
of the amalgamation upon Cammell’s new works at 
Nottingham. There, he said, the company had taken over 
the National Ordnance Factory which they ran for the 
Government during the war, and they proposed to build 
all-steel railway carriages and wagons. It would be 
possible for them to take advantage of all the experience 
which the Midland Railway Carriage and Wagon Company 
had to standardise a great deal of their work and so bring 
about considerable economies in production. Certain of 
the parts required at Nottingham would be made entirely 
at Birmingham, and possibly certain others entirely at 
Nottingham, so that they would get the best type of manu- 
facture by concentrating certain classes of work in one 
place or the other. There will be advantages, of course, 
to both concerns, one of them being the economy effected 
by having only one selling organisation instead of two. 
The Midland Company has contracts booked running over 
a long period ahead, beside definite “‘ time and lime” 
agreements with various companies over a considerable 
number of years ; whilst Penistone will receive some very 
valuable orders from Birmingham, which will also prove a 
substantial support to Nottingham. Both companies, it 
may be added, have passed their jubilee, and a few years 
before the war the Midland concern underwent a com- 
plete reorganisation and modern re-equipment at a figure 
which to-day would have been four times as great. What 
Mr. Hichens did not mention was that the Midland Com- 
pany’s relations with Cammells arose out of the financing 
of a big contract for rolling stock for India. While the 
Sheffield firm undertook the financing of the business they 
arranged to obtain the material from the Wagon Company. 
They then concluded that it would be mutually advan- 
tageous for them to come to a complete working arrange- 
ment, and it was found that the only way was to fuse their 
interests by an exchange of shares. As a matter of fact, 
the Indian contract will occupy a good portion of the 
Midland works’ capacity for some years to come. : 


A Loss to Sheffield. 


There seems every likelihood that the operations 
of the Admiralty Inspection Department will be trans- 
ferred very shortly from Janson-street, Sheffield, to 
Woolwich. There has been talk of such a step for some 
time past, so that it does not arise out of the Prime 
Minister’s call to the various Government Departments to 
economise. The department was not, of course, a creation 
of the war, for long prior to August, 1914, the staff dealt 
with private contractors’ work. Janson-street is a kind 
of depét of Whitehall, and has been so for the last twenty 
years, prior to which the inspection work was carried out 
in premises in Surrey-street, where the department esta- 
blished itself in 1888. Originally the work consisted 
chiefly of the inspection of steel to be used in the forging of 
guns, but subsequently the department became responsible 
for the-examination of all kinds of material for naval use, 
such as shells, fuses, explosive containers, gun carriages, 
and kindred things, as well as guns, and during the war 
its operations have covered an enormous field, so far as 
naval munitions are concerned. Indeed, from Janson- 
street Admiralty inspection staffs in London, Glasgow, 
Manchester, Birmingham, Newcastle, Barrow, and Luton 
have been controlled—in fact, the department’s juris- 
diction extended from Crombie to Dover, with certain 
parts of Ireland added. Should the removal actually 
occur some of the large Sheffield firms and those in the 
North generally would experience a considerable amount 
of inconvenience no doubt, but there is, of course, to be a 
big reduction in such output in the future, and, moreover, 
it is pointed out that in ordinary peace times more naval 
work passes through Woolwich Arsenal than through the 
hands of private contractors. It is therefore considered 
that the future home of the department should be the 
Arsenal. For war purposes the staff was very greatly 
expanded, but since the Armistice it has been gradually 
whittled down to the proportions of peace footing, and 
whilst nothing definite appears yet to have been settled, there 
seems little doubt that the permanent staff will soon have 
to prepare for the move southward. On the other hand 
I believe very great pressure is being put upon the Govern’ 
ment by the large firms in this part of the country to pre_ 
vent the transference, and it may possibly succeed. 


Disappearing Profits. 


Since my last letter I have received the directors’ 
reports of two companies in Yorkshire, both telling the 
same sort of story. One was the ganister mining and re- 
fractory material making firm of J. Grayson Lowood and 
Co., Limited, of Sheffield, and the other the Yorkshire 
Tron and Coal Company, Limited, of Wakefield. In the 
first case the report runs :—“‘ An interim dividend of 3 per 
cent., free of tax, was paid in February last, but your 
directors regret that no further dividend can be paid for 
the year, as, owing to the enormous burdens placed upon 
the company by the increased wages and the greatly 
diminished output during the last half-year, the profit 
which had been earned to December has been turned into 
a serious loss.”” In the Wakefield instance also a decrease 
of profits is attributed to the advance in wages, the com- 
ment of the chairman being :—‘*‘ The more money the 
miners get the less work they do. As far as the strike 
is concerned, the miners have had to return on the same 
terms as before. I suggest that the only result of the 
Sankey award is that the miners receive more wages, 
work fewer hours, and decrease the output.’’ This com- 
panv has existed for twenty vears without earning any 





profit for the shareholders. Of recent years the position 


was gradually becoming very hopeful, and a year ago a 
big adverse balance was converted at last into a smal] 
profit. The experience of the past twelve months, however 
has acted as a setback. : 


General Conditions. 


There is no general improvement sufficient to 
boast about in this district. Steel-making departments are 
only now pulling themselves together, after the difficulties 
caused by the coal strike. Makers of twist drills, hack 
saw blades, and some other descriptions of tools are not 
running at full capacity as a rule, and the overseas demand 
for high-speed steel has not yet developed the activity 
that had been hoped for. Rolling mills are fairly busy 
with implement steel for export, and makers of agricul. 
tural tools and implements are finding business better, 
Departments making marine steel castings and forgings 
are well employed, and there is a heavy demand for auto- 
mobile steel. Viewed as a whole, however, Sheffield trade 
is still patchy, and employers have not yet experienced 
that sense of confidence which prompts them to 
expect great things. In spite of it all, a certain 
amount of works extension is being pushed on with at 
various points. In the cutlery industry there are signs of 
the boom falling away, though this is scarcely perceptible 
in some departments. A considerable amount of attention 
is being directed just now upon the scissor-making trade, 
in view of which I may mention that the Engineering 
Department of the University will shortly have for manu 
facturers’ criticism a number of scissor blades ground on 
sound engineering lines. The experiments, it is true. are 
being carried out on specially adapted ordinary universal 
grinding machines, but if they prove successful, as it is 
quite believed they will do, the University will proceed 
with the erection of specially designed machines for the 
automatic grinding of scissor blades, as has been done in 
the case of razor blades. A rather interesting event has 
been the purchase by Walker and Hells, of Sheffield, and 
Barker and Allen, Limited, of Birmingham, jointly, of 
the very old-established Sheffield business of Wm. Galli- 
more and Sons. Walker and Hall are the famous silver. 
smiths and cutlers ; the Birmingham firm owns the nickel 
silver metal and wire mills, Springhill; and Gallimores 
are stampers in silver and makers of blanks for sil versmiths, 
The acquisition of the last-named business and the co- 
operation of the two first-named firms should enable 
important economies to be effected, very helpful in the 
matter of meeting competition in oversea markets. 


Iron, Steel, and Coal. 


The reference in THE ENGINEER last week to the 
action of the Stanton Ironworks Company in quoting firm 
prices for pig iron reminds me that it is precisely what has 
been done in this area for some months now by several 
well-known houses. Under existing conditions this action 
precludes forward selling beyond a month or so, as neither 
makers nor merchants could take the risk ; but the sales 
have been done absolutely without any conditions, except 
such as were customary in pre-war days. It is not 
acknowledged here that there is any “ vicious circle of 
ever-increasing prices,” the present quotations being 
regulated entirely by the effect of the Government’s con- 
cessions to the miners and to the higher wages demands 
of various grades of labour. Thus for some time now 
Derbyshire basic has stood at £8 15s., which is about 2s. 6d, 
ebove the price of Lincolnshire basic pig iron, though I 
have heard of the latter being done at as low as £8 7s. 6d. 
At £8 15s., however, Derbyshire makers say they are 
losing money, and for that reason several important 
firms are dropping the production of basic—a war innova- 
tion for Derbyshire—and putting all their furnaces on to 
foundry and forge. For the former they easily obtain 
£9 2s. 6d., and the iron is under a heavy demand because 
of the very restricted market. For forge the market is 
not active. There is comparatively so little puddling being 
done that the demand for forge is not great, and makers 
are-getting what prices they can for the iron. There is 
no change in the hematite iron position. It is still very 
difficult to obtain ordinary ‘“‘ Crown” bar iron at the 
quotation of £22 10s., as makers prefer to produce ** best ”’ 
and “‘ best best ’’ at 20s. to 40s. more ; but merchants here 
can now obtain delivery of American bars at £19 10s. 
Sheffield, and of Belgian bars at £18 10s. delivered Sheffield. 
The quality of the latter is not up to that of the home 
make, but for many ordinary requirements it answers the 
purpose and it is therefore being bought. Steel is easy to 
buy and the local make keeps at about the figure pre- 
viously reported, viz., from £19 to £20 for Siemens acid, 
10s. less for Bessemer, £16 10s. for hard basic, and £15 5s. 
for dead soft. There is a great scarcity of all kinds of fuel 
here, though, considering the conditions, deliveries of 
steams are fairly good. Neutrals are getting precious little, 
and not very much is going to France and Italy. There prob- 
ably will be a great shortage of house coals this winter 
greater perhaps than at any time during the war. Prices 
are all unchanged. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Stoppage of Naval Work. 


So far as the shipyards on the North-East Coast 
are concerned, the sudden stoppage by the Admiralty 
of all work on new naval vessels will have no serious 
effects, because there has been little work of that descrip- 
tion in progress for some time. The stoppage of naval 
work has been regarded throughout the current year as 
inevitable, and all the yards were quite prepared. Most 
of the yards are now busily engaged on the various types 
of cargo-carrying vessels, and several on passenger 
steamers, and there are very few empty berths. The 
naval yard of Armstrong, Whitworth and Co. is the only 
one likely to be seriously affected, but it is large and 
modern and easily adaptable to the requirements of liner 
work, for which preparations have been going on for some 
months. This firm, like many others, is fully booked up 
with work for several years ahead, and there is no doubt 
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that if the men are available the Tyne during the next 
few years will considerably exceed its former peace-time 
output. Much depends, however, upon the regularity 
of work by certain sections of the men on whom large 
numbers of others depend. Riveters are particularly con- 
cerned, and are most required, there being at present a 
shortage, while those available are not noted good time- 
keepers. Fortunately at the present time the labour 
situation in the shipbuilding industry is calm, and fairly 
good progress is being made in the effort to replace tonnage 
lost during the war. There is, of course, an effort being 
made by the shipbuilding and engineering trades to secure 
a further reduction of hours, but the whole question is 
very much “in the air” yet, and so far as this area is 
concerned there does not appear to be any serious 
endeavour to shorten further the number of working hours 
per week. 


Revival in Export Trade. 


A gratifying increase in the foreign shipments 
of pig iron is revealed in the official returns of the Cleveland 
export trade. Throughout the whole of the year the 
governing factor in the pig iron trade has been the inade- 
quacy of supplies, and in these circumstances a certain 
measure of control of the export trade has been essential 
in order to protect the home trade. The desirability of 
restoring at the earliest opportunity the very valuable 
foreign trade which had perforce to be relinquished during 
the war has not been lost sight of, but the needs of the 
home trade are paramount, and, as there has never been 
sufficient iron to go round throughout the whole of the 
year, it has been the duty of the authorities to hold the 
balance as fairly as possible between the necessities of 
British consumers and the demands from abroad. The 
position was such in June and July that exports had to 
be strictly curtailed, but latterly licences have been more 
freely issued, and this is reflected in the fact that whereas 
the foreign shipments of pig iron in June were 14,360 tons 
and in July only 13,475 tons, the total in August rose to 
22,071 tons, a figure which has not been exceeded since 
January last. The increase is almost entirely due to the 
big expansion in shipments to Belgium ports, which 
received 10,793 tons, or nearly 50 per cent., of thé total 
month’s exports. Italy was the next best customer 
with 3450 tons, and, although France is now drawing 
substantial supplies from Luxemburg, 2070 tons of Cleve- 
land iron went to French ports. A rough-and-ready 
rationing system seems to be in vogue for the various 
neutrals of Europe, and under this Denmark, which had 
received no Cleveland iron for two months, got 1225 tons, 
Norway 655, Holland 260, arid Sweden, for the first time 
this year, got 600 tons. In the Far East Japan was the 
best customer, 2600 tons being shipped. The exports of 
finished iron and steel, unfortunately, are on the down 
grade. The total last month was only 19,518 tons, which 
is the lowest recorded since February last. To some extent 
this is due to American competition, and the very high 
prices now ruling, but the many interruptions at the steel 
works owing to labour troubles and breakdown of 
machinery, and the consequent reduction of output, 
were the contributing factors. India and Ceylon took 
6924 tons of finished iron and steel—nearly half the total 
export. Hopes of a big demand for British steel for 
reconstruction in France and Belgium have not yet 
materialised, for these countries only took 994 and 274 
tons respectively, but the demand from European neutrals 
is growing, and the August shipments included 1550 tons 
to Denmark, 1428 tons to Spain, 1020 tons to Holland, 
and first shipments of 801 tons to Norway and 331 tons to 
Sweden. 


Cleveland Iron Trade. 


The shortage of pig iron is still the dominating 
feature of the Cleveland trade. There is, however, a 
perceptible slackening in the demand on home account, 
and indications point to September being a quiet month 
in the iron trade. Owing to their stocks having become 
depleted many Scottish consumers continued to take their 
usual deliveries of iron during the holidays, and as that 
period has been somewhat prolonged, there are now fairly 
substantial accumulations at many consumers’ works. 
Thus the disposition in some quarters is to suspend further 
deliveries ot low-grade iron until the present congestion 
has been overcome. The foundries engaged chiefly upon 
shipbuilding castings are of course busy, but many other 
foundries are experiencing for the moment rather a slack 
time, and all this of course reacts upon the demand. 
Usually the late autumn sees a general distribution of 
orders and renewed activity, but there seems no reason 
to anticipate any really brisk trade for a few weeks to 
come. Meanwhile, however, makers are pretty well sold 
for September, and it is a matter of great difficulty to 
purchase foundry iron for anything like early delivery. 
An expansion of the output is a necessary prelude to any 
real revival in the export trade. Merchants find it 
extremely difficult in present circumstances to get the iron 
to make up cargoes for shipment abroad. Licences are 
now more freely issued, and, although there is a feeling 
that prices have about touched their limit, a good business 
could be done abroad if only supplies could be assured. 
That, however, is the difficulty, and it is likely to continue 
until the output is increased. Traders are inclined to 
press for the extension of the subsidy which has recently 
been extended to goods sent by coasting steamer for 
export. It will be remembered that where goods for 
export are sent by coasting steamer instead of by rail the 
Government is prepared to pay the extra cost of steamer 
transport in order to encourage the more extensive use 
of coastwise traffic. The interpretation of this clause, it 
is understood, hes been translated so as to include all iron 
shipped coastwise, whether for home consumption or for 
export, which has been produced from imported ores. 
Thus hemetite shipped to Scotland will get the benefit of 
the subsidy. But the proposal is now being put forward 
that Cleveland iron should be put on the same basis as 
hematite, and it is not improbable that representations 
will be made to the Government on these lines. Prices 
remain uialtered at recent levels, the home quotations 
being 161s. for No. 1, 160s. for No. 3 Cleveland pig and 
No. 4 foundry, and about 157s. for No. 4 foundry. In 
e .ch case 5s. per ton is added to the price for iron destined 
for shipment abroad. 





Hematite Pig Iron. 


In the East Coast hematite pig iron trade con- 
sumers are not quite so pressing, their more urgent needs 
having been met, but here, again, the demand usually 
outsteps the supply, and if Scottish furnaces cease the 
scarcity is likely to be accentuated, although makers 
resist all temptations to take advantage of the situation 
by advancing quotations. No. 1 is still offered at 202s. 6d. 
and mixed numbers at 200s. per ton for home consumption, 
with 5s. added where the iron is for export. 


Iron-making Materials. 


The foreign ore trade is practically idle. The 
buying movement has ceased, but tonnage is very scarce, 
and there is no indication of any weakening in the freight 
market. Rubio ore is about 53s. 6d. per ton ex-ship Tees. 
Coke supplies are a little more plentiful, but the quantity 
available is still limited, and the maintenance of regular 
supplies is rendered difficult by the shortage of trucks. 
Good medium furnace kinds are firm at 50s. 6d. delivered 
at the works. 


Manufactured Iron and Steel. 


In the finished iron and steel trade there are 
indications of greater activity and a more hopeful feeling 
prevails. Inquiries are showing some improvement. 
Makers of galvanised and black sheets report a better 
inquiry from abroad, and some fairly substantial export 
orders have been booked at £29 10s. to £30 for galvanised 
steel sheets, and £24 for black sheets. Principal quota- 
tions to home consumers are as follows :—Common iron 
bars, £22; marked bars, £24 10s.; strip iron, £22 5s.; steel 
ship, bridge, and tank plates, £18 5s.; steel joists, £17 10s.; 
steel hoops, £23 ; steel sheets, 14-20 gauge, £23 5s.; heavy 
sections of steel rails, £16 10s. In the export trade there 
are no fixed prices, these being subject to negotiation, but 
they are generally somewhat higher than the home quota- 
tions. 


The Coal Trade. 


The demand for coals of every quality is un- 
precedented in the northern market, and buyers are not 
guided by price, the sole object being to secure some 
prospect of supplies rather than lay manufactories idle. 
In the circumstances 20s. per ton is neither here or there. 
The result is that sellers have the market all their own way. 
Bookings this week have been heavy, particularly on 
account of the Coal Controller, and also other officiel 
demands. On the open market merchants cannot secure 
offers of even small parcels for delivery during early Sep- 
tember. The chief demand from buyers now is to cover 
up to December, but, as coal producers have already sold 
substantial quantities ahead, they are now reserved in 
their offers, and fail to be tempted by the still advancing 
figures. Steam coals are a very strong market, and for 
any delivery over the next six months any lots put on the 
market are snapped up at 95s., and the outlook points to 
100s. being rapidly realised. Similarly with best Durham 
gas coals, for the open market 80s. is obtainable freely, 
and even higher prices. At the same time, for the Allies 
70s. to 75s. is quoted, and buyers are searching the market 
for supplies. Bunker coals are scarce, and many orders 
are unfulfilled. For British boats 70s. to 75s. is the 
nominal quotation, and for neutral owners 80s. and up- 
wards is indicated. The pressure for coke of every quality 
is as keen as ever, and as supplies are exceptionally scarce, 
and makers announce that they are sold out to the end of 
the year, buyers have to depend on contractors for 
supplies, and the quotations therefore show a further rise. 
Best beehive is now nominal at 100s., and patent at 
90s. to 95s., while for gas coke 90s. to 95s. is asked ;_ but 
at the moment buyers hold off, despite the severe scarcity. 
The spot demand is keen, as the numerous handy-sized 


boats being debarred from the coal ports are now seeking 


coke cargoes. Quotations are as follows :—Northumber- 
land coals: Best Blyth steams, 95s. to 100s.; Tyne 
primes, 95s.; Tyne and Blyth seconds, 80s. to 90s.; North 
Northumberland primes, 85s. to 90s.; Northumberland 
unscreened for bunkers, 65s. to 75s.; best house coals, 
90s. to 100s.; Blyth smalls, 75s. to 85s.; best Tyne smalls, 
70s. to 75s.; North Northumberland smalls, 75s. to 80s. 
Durham coals: Best steams, locomotive, 90s. to 100s.; 
special Wear gas, 80s. to 85s.; Tyne prime gas, 80s. to 
85s.; second gas, 65s. to 75s.; Durham bunkers, 70s. to 
89s.; smithy, 70s. to 80s.; best peas and nuts, 70s. to 80s.; 
coking coals, unscreened and smalls, 65s. to 75s. 








SCOTLAND. 
(From our own Correspondent.) 


New Clyde Shipyard. 


A PRIVATE limited liability company has been 
formed in order to lay out a new shipyard at Scotstoun, 
Glasgow, on the north bank of the river Clyde. The new 
vard will have a river frontage of about 650ft., and will 
afford space for the simultaneous construction of five 
vessels of from 10,000 to 12,000 tons deadweight. Mr. 
Hugh M. MacMillan, who recently retired from the position 
of shipyard director at the Fairfield yard, and who was 
formerly shipyard manager at the works of Messrs. Work- 
man, Clark and Co., Limited, Belfast, will act as managing 
director of the new company. With him will be associated 
Mr. Donald Bremner, late principal of Messrs. Dunlop, 
Bremner and Co., Port-Glasgow. The works will be 
wholly controlled by Mr. MacMillan and Mr. Bremner, 
and will be purely a Clyde enterprise as regards both 
capital and management. 


Belfast-Clyde Amalgamations. 


It is reported that Harland and Wolff, Limited, 
have taken over the yards of D. and W. Henderson and 
Co., Limited, Partick, and A. and J. Inglis, Limited, 
Pointhouse. 





Ironmoulders’ Wages. 


The Ironmoulders’ Association of Scotland is 
forwarding a claim for an increase in wages of 15s. per week 
for time-workers, 7s. 6d. for apprentices, and an equivalent 
advance for piece-workers. 


Petroleum Boring at West Calder. 


The work of boring for petroleum at West Calder, 
though proceeding steadily, has been slowed down for 
several weeks by the mass of whinstone which was en- 
countered about 300ft. down. The material was so hard 
that the huge chisel had to be renewed frequently. Better 
progress is now being made. 


Sale of Government Plant. 


At a recent sale of Government plant some good 
prices were realised, among them being the following :— 
Hydraulic power plant, consisting of accumulator made 
by Fullerton, Hodgart and Barclay, and set of three-throw 
hydraulic pumps and reduction gear driven by 110 horse- 
power electric motor by British Westinghouse Company, 
£1400 ; two No. 4 Cincinnati horizontal milling machines, 
£540 and £560; and three 10in. centre sliding, surfacing, 
and screw-cutting lathes by the Milwaukee Tool Com- 
pany, £225 each. Certain lots fetched up to 50 per cent. 
above original cost. 


Pig Iron. 


The output of hematite pig iron is still much 
below requirements, and only home business is receiving 
attention. Foundry qualities are more plentiful, while 
forge is abundant. 


Finished Iron and Steel. 


The high prices have as yet had little chance to 
influence business, as the majority of the works have still 
a fair proportion of home orders to work off. Signs are 
not wanting, however, that when the slackness does come 
serious competition will have to be faced. The American 
menace was always present, and now it is becoming appa- 
rent that the continental recovery may be much more rapid 
than was dreamt of, and that competition from that 
quarter is also to be encountered very soon. Even 
Germany is once more spreading her business literature 
wholesale. The apathy of the home manufacturer under 
these conditions, and with the knowledge of the facts, is 
difficult to understand. In the meantime the steel mills 
are busy. The demand for plates is continuous, and certain 
sizes are as difficult to obtain now as during war-time. 
Orders for rails are also good. Sectional material, on the 
other hand, is somewhat slow. which is rather unfortunate, 
as the productive power has been greatly increased within 
the past year or two. There is a talk of a further rise in 
steel during September. Steel sheets are doing a big 
turnover both for home and export. The new price for 
black sheets, 1/l6in. gauge, is £22 15s. f.o.t. makers’ 
works and £23 f.o.b. Glasgow. Malleable iron consumers 
are not inclined to purchase beyond actual requirements, 
but, nevertheless, orders on hand are sufficient to keep the 
works fully engaged. In horseshoe qualities particularly 
a big business is being done. Galvanised material is 
busier. 


Coal. 


Outputs from the Scotch collieries are not improv- 
ing, and with the demands increasing difficulty is being 
experienced in keeping pace with orders. Industrial 
requirements are highly maintained, and household fuel is 
in greater request again. As a result a firm control over 
exports is still preserved both for cargoes coastwise and 
foreign. A large number of steamers are at the Fifeshire 
ports, and congestion is prevalent and delays numerous. 
The aggregate shipments for the week amounted to 
143,585 tons, compared with 153,495 tons in the preceding 
week and 185,443 tons in the same week last year. Ell 
coal, f.0.b. at Glasgow, 33s. 6d. to 35s.; splint, 35s. to 37s.; 
steam, 33s. 6d. to 34s. 6d.; treble nuts, 30s.; doubles, 
29s.; singles, 28s.; first-class screened navigations, f.o.b. 
at Methil or Burntisland, 36s. to 38s.; first-class steam, 
35s.; third-class steam, 3ls.; best steams, at Leith, 
33s. 6d.; secondary qualities, 32s. 6d. per ton. The prices 
of bunker coals have been advanced as follow :—British 
steamers to any port, 20s.; Allied steamers, 35s.; neutral 
steamers, West Coast, 40s., all above Schedule A; East 
Coast, 20s., above Schedule B: British coaling stations, 
35s.; and for coal shipped as cargo to London for bunker- 
ing 27s. 6d., above Schedule A, prices per ton. 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


The New Percentage. 


THE question of the 14.2 per cent. increase in the 
wages of pieceworkers, to compensate for the coming into 
operation of the seven-hour day, has been the cause of a 
certain amount of dissatisfaction in the South Wales coal- 
field, but it is now hoped that very little more will be heard 
of the subject. ‘The allegation of the workmen has been 
that the owners do not carry out the spirit of the Sankey 
award, inasmuch as they do not pay the increased per- 
centage on the “‘ make-up ”’ allowances ; that is the 14.2 
per cent. is added to all the items on the price lists, but 
when allowances are made to the workman to bring him up 
to the minimum, the percentage has not been added. The 
argument of the men’s leaders is that it should be added, 
because the men working below the minimum toil as hard 
as those paid above. The matter was discussed by the 
Conciliation Board on Monday last, when the following 
agreement was come to:—(1) All allowances to piece- 
workers are to be subject to the addition of the 14.2 per 
cent., but the allowance should be adjusted in such a way 
that, with the addition of the 14.2 per cent., there is no 
increase in wages to a pieceworker, and that he is only 
paid the same amount of allowance—including 14.2 per 
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cent.—for seven hours as for eight hours. (2) If the 
earnings of a pieceworker, plus the 14.2 per cent., are more 


than the minimum wage, he is entitled to the excess. The: 


workmen’s leaders requested the owners to consider the 
question of the rate of payment for overtime, and also 
certain payments for Sunday work, but both have been 
referred to a joint sub-committee. 


Coal Distribution. 


The Divisional Officer of the Coal Controller's 
Department at Cardiff has this week had a complaint laid 
before him by a deputation representing the Cardiff Coal 
Retailers’ Association respecting the distribution of house 
coals. As is well known. the percentage of house coals 
produced in South Wales is very small compared with the 
aggregate, and there is a keen demand for the superior 
qualities. The contention of the deputation was that the 
poorest people were entitled to be supplied with the best 
coal ; they do not get it owing to unfair allocation. The 
deputation stated that they represented eighty-eight 
retailers who distributed 80 per cent. of the coal sold in 
Cardiff, in quantities ranging from half a hundredweight 
to a truck. They complained that they could not be 
supplied with the best coal for distribution to their cus- 
tomers because, under the control, they were in the hands 
of four or five factors who were retailers as well as whole- 
salers and who kept the best coals for their rich customers 
who ordered 10 to 30 tons at atime. Their desire was to deal 
direct with the colliery companies or with factors who were 
not retailers, and whatever benefit they derived would be 
handed over to the consumers. This would enable them 
to sell coal ls. 6d. per ton, or 1d. per cwt. cheaper, because 
the factor’s profit, which was 9d. per ton in 1914, was now 
2s. 7d. per ton. The Divisional Officer has promised to 
give the matter consideration. 


Coals by Rail. 


Colliery companies and others interested in the 
inland trade welcome the suspension by the Board of Trade 
as from the Ist inst. of the restrictions which were imposed 
on the transport of coal by rail under the Coal Transport Re- 
organisation Scheme asa further step towards the restora- 
tion of normal conditions. In view of the fact, however, 
that the decision does not at present affect the instructions 
in force to suppliers of coal as to the maintenance of 
supplies to their existing customers, it will be some time 
before colliery companies and others reap the full benefit, 
because outputs are not sufficiently satisfactory. The 
chief point, however, is that colliery companies can now 
do something to get into touch with their old customers. 
The Coal Transport Reorganisation Scheme came into 
operation on September 10th, 1917, its principal object 
being to relieve the strain on the railways. Great Britain 
was divided into twenty areas, and to do away with long 
hauls consumers were forced to draw their supplies from 
the nearest point of production. It was estimated that 
the scheme would mean a saving of no less than 700,000,000 
ton-miles in the transport of coal. South Wales was called 
upon to supply principally the South-Western counties. 
The scheme doubtless largely achieved its object, but it 
was not free from complaint so far as consumers were 
concerned, because they were frequently compelled to 
accept the delivery of coals which were by no means suited 
to their requirements. 


Miners and Income-tax. 


Last week South Wales miners’ leaders received a 
setback once more at the hands of a delegate conference, 
this being on the question of income-tax abatement. The 
Executive Council deprecated action regarding the demand 
for the abatement of £250 in the ineome-tax, and con- 
tended that the whole question was one to be considered 
on a national basis, and should be left to the Miners’ 
Federation. Most people thought that the concessions 
respecting allowances made by the Government left very 
little scope for complaint on the part of the miners, but the 
delegate conference turned down the recommendations of 
the Executive, and passed a resolution by an overwhelming 
majority that no income-tax be paid after April 5th last 
until the abatement is raised to £250. Since then the 
South Wales Executive Committee has again considered 
the question, but in view of the fact that the Miners’ 
Federation of Great Britain’s committee is discussing it 
this week it decided to postpone the matter until its 
next meeting. 


American Coal Competition. 


Grave fears have been entertained in the past few 
months concerning American competition in the markets 
in which South Wales very largely held the monopoly, but 
judging from the prices being quoted by the Americans for 
their coal there is really nothing to be afraid of on the score 
of price, because, even at the high figures now ruling for 
Welsh coal, the margin is well in favour of this district. 
Italy and France are being inundated with offers of American 
coals. Supplies over the next twelve months delivered at 
Genoa are offered at a c.i.f. price of 33.95 dols., which in 
sterling is just over £8 perton. Best Welsh coals are now 
about 85s., and on the basis of a freight rate for Genoa of 
51s., was paid this week ; this means £6 16s., so that it will 
be seen that the difference is substantial. The position, 
however, is that production being so low South Wales 
eannot deliver the requirements needed by consumers 
abroad, who, however, must have coal, and are therefore 
compelled to look to other coal producing countries, even 
though it means higher costs. 


Bunker Coals. 


It is understood that shipowners through the 
Chamber of Shipping are taking steps to obtain relief from 
the heavy costs of coals for bunkers, and that the Board 
of Trade contemplates issuing a schedule of prices for 
bunkers for steamers running in the coasting trade. The 
Commercial Committee of the South Wales Coalowners’ 
Association has given consideration to this question, and 
its recommendation was approved by the general body, 
but no official announcement has been made, and it is 
understood that the proposal is in a state of suspension. 





The Commercial Committee recommends that the 
maximum schedule for bunkers for vessels in the coasting 
trade should be the present A schedule, plus 20s., thus 
making best large steams 66s. as against 85s. now cur- 
rently quoted. It is curious, however, that while South 
Wales owners favoured this concession, Scottish coalowners 
proposed an increase of 20s. on their A schedule. Such 
a contrast in attitude is rather curious. 


South Wales and Australia. 


The decision of the Australian Government to 
run & regular service from this country to Australia, using 
not only the steamers already under its control, but with 
the probable intention of extending the fleet, promises 
well for South Wales. The trade of Swansea with 
Australia is assuming fairly large proportions, and within 
the past week or two there have been three steamers of 
considerable size in the port, the cargoes of two of them 
including wool and sheepskins consigned to the Director 
of Raw Materials, while a Royal Mail steamer has been 
discharging 6000 tons of Antipodean wheat. 


Current Business. 


Operations on the coal market during the past 
week can scarcely be described as active, and the tone has, 
on the whole, not been so buoyant, but large coals have not 
lost much of their firmness, except in a sentimental way. 
Collieries are so heavily sold for early loading, and are so 
well off for tonnage, that prices for superior large steams 
keep round about 85s. Outputs have certainly improved, 
and for the week ending August 23rd the total was 975,558 
tons, as against 904,464 tons the week previous, and 
798,456 tons for the week ending July 19th, but still larger 
outputs are required to meet the demand. Through coals 
are steady at 65s. to 67s. 6d., but small coals have certainly 
developed weakness, more especially inferior descriptions. 
Best bunker smalls remain at 65s., as against 70s. a week 
ago, but cargo smalls, which were about 50s. to 55s., are 
now nearer 45s.; and 2 buyer able to lift a prompt cargo 
could probably obtain supplies at 40s. Patent fuel is firm 
at 80s. to 85s., and coke remains about 100s., but there has 
been a break in the pitwcod market. Colliery companies 
have such large stocks that many have been unable to 
accept further deliveries, while the Pitwood Allocation 
Committee has temporarily suspended its duties of 
allocating supplies, leaving importers to exercise a free 
hand in selling their supplies. Importers, however, have 
not been able to find much of a market for their wood, and 
particularly in the case of time-charter boats employed, 
rather than risk detention of these vessels they have been 
compelled to accept 55s. to 60s. in order to secure prompt 
discharge of their cargoes, whereas for months the price 
has stood at 65s. 


Newport. 

The demand for Monmouthshire coals continues 
fairly pressing, and despite increased outputs supplies are 
insufficient to meet existing commitments. The price of 
better quality large coals is maintained at 85s. 


Swansea. 


Anthracite coals keep very firm, and there is no 
prospect of any immediate relaxation. Coals are scarce 
and tonnage maintains a good level, the result being that 
tips are at a premium. 








Latest News from the Provinces. 


LANCASHIRE. 
The Engineering Trades. 


THE engineering workshops in this district are 
now settling down after the prolonged holiday season to 
endeavour to wipe off the orders they have on hand, and 
to cope with the orders which are coming in. These are 
difficult tasks in view of the “ no overtime ”’ dictum of the 
trade unions, and the general slackness of the workers. I 
am, however, glad to be able to report that the Manchester 
district is free from labour troubles for the present at any 
rate. After many weeks of idleness the fettlers resumed 
work some time ago on the condition that the advance in 
wages demanded should be arbitrated upon, and this 
arbitration is now in progress. While the strike lasted it 
disorganised the machinery building trades very con- 
siderably, for the castings were not forthcoming. What 
is wanted now more than ever is a really solid effort on the 
part of the workers to increase output. There is plenty 
of work on hand. 


WALES AND ADJOINING COUNTIES. 
Cost of Housing. 


Reports on the housing scheme have this week 
been considered by the Pontypridd District Council. 
The scheme provides for the erection of 1600 houses at an 
estimated cost of between £600 and £750 per house, so that 
the total cost entailed is over a million sterling. It is not 
intended to proceed with all the houses at once. The first 
tender accepted by the Housing Committee of the Cardiff 
Corporation is one for twenty-one houses at a price of 
£14,101. 


Notices to Steelworkers. 


Notices have been given to about 1500 semi- 
skilled workmen employed at the Dowlais iron and steel 
works, to take effect at the end of this month. Most of 
the men in the shops now closing are members of the Iron 
and Steel Confederation and of the Workers’ Union. 


Swansea Metal Market. 


Firmness prevails in the tin-plate market, prices 
being better at 36s. 6d. to 37s. per box I.C, 20 x 14 x 112 





sheets, while makers are well booked up. Mill labour js 
reported to be insufficient, and were more men available 
fresh mills could be re-started, thus giving more employ. 
ment in the other departments. Prices :—Galvanised 
sheets, 240 in bundles, £29 10s. to £30 per ton net f.o.b.; 
sheet and tin-plate bars, £14 per ton net delivered ; block 
tin, £279 cash ; £271 10s. three months ; copper, £101 2s. 6d. 
eash; and £102 2s. 6d. three months; Spanish lead, 
£24 15s. cash ; £25 7s. 6d. three months ; spelter, £40 10s, 
cash ; £41 10s. three months. 








LAUNCHES AND TRIAL TRIPS. 


Bonpowoso, steel screw steamer; built by William Gray 
and Co., Limited, West Hartlepool ; to the order of the Rotter. 
damsche Lloyd Steamship Company, Rotterdam ; dimensions, 
413ft. length, 52ft. 3in. breadth, 31ft. depth moulded ; to carry 
about 8800 tons deadweight ; engines, triple-expansion, 27in., 
44in., and 73in. by 48in., pressure 180 Ib.; constructed by the 
Central Marine Engine Works of the builders; launch, Augusi 
26th. 

H.M.S. Furnpers, survey ship; built by Lobnitz and Co., 
Limited, Renfrew; to the order of the British Admiralty ; 
launch, August 26th. 

BELGIAN, standard ship, ‘‘ B”’ class; built by Swan, Hunter 
and Wigham Richardson, Limited : to the order of the Shipping 
Controller; dimensions, 400ft. long by 52ft. beam by 3lft. 
depth ; to carry about 8300 tons deadweight ; engines, triple- 
expansion, pressure 180 1b. urder forced draught ; constructed 
by the builders; the vessel has recently been taken over by 
Frederick Leyland and Co., Limited, Liverpool; launch 
August 29th. 

JANDARA, standard ‘‘B;”’ built by Craig, Taylor and Co., 
Limited ; to the order of the Shipping Controller and taken over 
by the British India Steam Navigation Company, Limited ; 
dimensions, length 412ft. 6in., width 52ft. 3in., depth moulded 
3lfit.; engines, 27in., 44in., 73in. by 48in., three boilers, pressure 
180 lb., fitted Howden’s forced draught : constructed by Blair 
and Co., Limited; launch, Thursday, August 28th. 

Riposto, standard “‘C ;”’ built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited; to the order of John Glynn 
and Son, Limited; dimensions, length 331ft., beem mculded 
46ft. 6in., depth moulded 25ft. 6in.; to carry 5000 tons dead- 
weight; engines, 25in., 4lin., 68in. by 45in., three boilers, 
pressure 1801b.; constructed by Richardsons, Westgarth and 
Co., Limited ; launch, Thursday, August 28th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. C. Atkinson, Assoc. M. Inst. C.E., A.M. Inst. E.E., 
A.M.I. Mech. E., who has for the last seven years held the 
position of superintendent of the power station construction 
department of the Yorkshire Electric Power Ccmpany, has 
joined the firm of E. L. Thorp and Co. (late Shepherd and 
Watney), consulting engineers, of 32, Greek-street Chembers, 
Leeds. The firm will in future practise under the title of Thorp 
and Atkinson at the same address, and will continue to advise 
upon the application of electrical power to industrial work 
and the production of low power costs and econcmy of fuel. 


WE are informed by Balfcur, Beatty and Co., Limited, 66, 
Queen-street, E.C. 4, that Mr. Eric Bergstrcm has been appointed 
by them to take charge of their hydro-electric department. 


Tur Brightside Foundry and Engineering Company, Limited, 
Sheffield, ha- opened a branch office at 29, St. Mary-street, 
Cardiff, and also at 14, Dale-street, Liverpool. 


WE are informed by John I. Thornycroft and Co., Limited, 
that Mr. John Smith. late of J. Samuel White and Co., Limited, 
Cowes, has been appointed a technical director of the ecmpany, 
and general manager of the shipbuilding and ship repairing work 
at Southampton, in the place of the late Mr. Callaway. 








ALMANACS AND DIARIES. 

ARNOLD AND Son, Limited, of Sumner-street, Southwark 
Bridge, 8S.E. 1, have sent us a wall calendar for the years 1919, 
1920 and 1921. It is of the six months’ tear-off type and the 
background, which is in bright colours, depicts the present ecn- 
dition of affairs in our large manufacturirg towns on the one 
hand, and the great improvement which it is predicted would 
result were certain proposals which the firm makes to be carried 
out. 








PATENT - OFFICE EXaMINERS.—-The Civil Service Ccm- 
missioners announce that an examination will begin on October 
28th next for the purpose of filling vacancies as assistant 
examiners in the Patent-office. The examination will be con- 
fined in the main to candidates who have served in his Majesty's 
Forces, and will consist of a qualifying examination followed by 
interview by a Selection Board. The subjects of the qualifying 
examination are English composition, précis writing, general 
knowledge, and one of the following: general chemistry, elec- 
tricity and magnetism, mechanics and mechanism. The limits 
of age are 20-30. Initial salary £150 a year, together with a 
war bonus. Copies of the regulations and forms of application 
may be obtained on application to the Secretary, Civil Service 
Commission, Burlington-gardens, London, W.1. The last day 
for making application is September 18th. 


Correr Conpuctors.—We have received from the British 
Engineering Standards Association a copy of its Report No. 7 
(revised 1919), ‘‘ British Standard Specification for Dimensions 
of Insulated Annealed Copper Conductors for Electric Power 
and Light,’’ which has recently been issued. The wire gauge 
as a means of designating the conductors has been dispensed 
with, and the number of sizes has been reduced considerably. 
A table giving the values of the resistance of a conductor 1000 
yards long and 1 square inch sectional area at every degree 
between 40 deg. Fah. and 120 deg. Fah., and the constants to 
be employed in converting the resistance of a wire from any 
temperature between these limits to 60 deg. Fah. has been 
included. In the tables at the end of the specification details 
of the conductors, the thicknesses of the dielectric lead sheathing, 
armouring, bedding, &c., and the values of the test pressures 
are stated. The specification deals with circular wires from 
0.0076in. to 0.1030in. diameter, solid and stranded conductors 
from 0.001 square inch to 1 square inch and with flexible con- 
ductors from 0.0006-square inch to 0.5 square inch. The thick- 
nesses of the dielectric and lead sheathing and the values of the 
test pressures are given for the following classes of cable :— 
Dielectric, paper, 660, 2200, 3300, 5500, 6600, 11,000 volts 
working pressure ; jute, 660 volts working pressure ; rubber, 
250, 660, 2200, 3300, 5500, 6600, 11,000 volts working pressure. 
The price of the report, copies of which may be obtained from 
the offices of the Association, 28, Victoria-street, Westminster, 
8.W. 1, is 1s. 2d. post free. 
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French Engineering Notes. 


Reconstruction Work. 


THE work being carried out in the industrial 
centre of Denain and Anzin is literally a work of recon- 
struction. So little is left of the factories that in many 
cases they have to be entirely rebuilt, and already firms 
have abandoned works which might have been repaired 
and have started laying out new factories on more modern 
lines, so as to profit more from local transport and other 
facilities. The Germans carried out their system of 
destruction so thoroughly in this district that it is generally 
estimated it will be four or five years before the industries 
can show something like their old activity. Some thousands 
of tons of machinery carried away into Germany are being 
returned, but only a small proportion of this plant seems 
likely to be at all serviceable. Owners have great difficulty 
in tracing the machinery belonging to them, and very 
often when found the machines are either broken or 
essential parts are missing. An enormous amount of 
plant is required, especial!y heavy machines for the manu- 
facture of pit-head gear and other mining material. As an 
encouragement orders have been placed for locomotives, 
but it will be a long time before the work can be executed. 
Nevertheless, Cail has started building locomotives with 
the limited plant it has been able to put into operation at 
Denain, and the Société Franco-Belge is reconstructing 
its works in which locomotives will be built as sovun as 
possible. The Société Escaut et Meuse is expected to 
have some of its tube mills in operation before long. | 
The collieries are in a deplorable condition. No time is | 
being lost in repairing damages, but the task is a formid- 
able one, and it will be some years before all the mines are 
working again. At Anzi», however, five pits are working. 


Restricted Production. 


Although a certain period was to have elapsed 
before the official application of the law for a forty-eight 
hours’ week, it has already been adopted in most branches 
of industry, and the results are so unsatisfactory from the 
point of view of production that some of the employers’ 
associations are urging the Government to modify or 
repeal a law which, they say, must have disastrous conse- 
quences for the country’s industrial position. The Chambre 
Syndicale du Cycle et. de l’Automobile points out that 
before the war France was already behind other countries 
as regards production. Losses during the war have 
reduced the skilled labour available by one-fifth, and now 
a further reduction of one-fifth is the necessary conse- 
quence of the new law. The result is a serious restriction 
in the labour supply at a time when the country should 
be doing its utmost to increase production. In the 
absence of sufficient labour the cost of raw materials of 
all kinds has increased, and France is probably in a worse 
position than ever before for developing an export trade. 
In the provinces the movement in favour of repealing the 
law is particulurly strong. The employers’ associations 
and labour unions which signed the convention stipulating 
the conditions under which the law was to be applied, 
notably as regards maintaining production, have now 
signed another convention which makes the situation a 
little easier, although it does nothing to remove the causes 
of reduced production and increased costs. In Belgium 
it has been decided to accord liberty to the men to work 
an additional five hours a week. For the first forty-eight 
hours they will receive the usual rate of pay ; for the first 
additional two hours the pay will be increased 25 per cent., 
and for the other three hours 50 per cent. The number 
of extra hours must not exceed five a week. 


Wagon Repairs. 


So serious are the transport difficulties that the 
Government is making a strong appeal to the industry 
to hasten wagon repairs, and is offering firms engaged on 
this work every facility, even to the placing at their dis- 
posal, if necessary, of the powder factories and arsenals 
which have very little employment. This repair work 
is regarded as the most urgent measure at present for the 
relief of the situation, which is becoming more and more 
critical. It is stated that some of the factories at Marseilles 
are closing because they cannot get their products away. 


The Coal Shortage. 


Reports are arriving from all parts of the country 
of a threatened cessation of electrical and gas supplies 
on account of the shortage of coal. The electrical com- 
panies at Amiens say that they will have to close in a few 
days if consignments of coal are not forthcoming. The 
gas supply may be stopped in Epinal and other towns. 
A large number of provincial works have been stopped, or 
partially suspended, through lack of fuel. 


New Coal Deposits. 


The yeological formation of Normandy is favour- 
able to the presence of iron ore and coal, and before the 
war iron ore deposits were worked by the well-known 
German ironmaster, Herr Thiesen, whose equipment at 
Caen for the shipment of the mineral was so complete as 
to give rise to comment in the light of subsequent events. 
Borings carried out by a company in which Messrs. 
Schneider are interested have revealed coal in the depart- 
ment of the Manche, at the village of Porribert, where it 
was reached at a depth of 750m. The thickness of the 
seam is said to be 1.10m. At Feignies, in the Nord, 
borings for coal have been abandoned, but in Belgium 
some very thick seams of bituminaus coal have been found 
at a depth of 900 m. at Bonne-Espérance. 


African Aviation. 


The accident to the ‘‘ Goliath’ aeroplane when 
near its destination will doubtless retard the organisation 
of the proposed service between Paris and Dakar. These 
preliminary flights are, however, providing a good deal of 
valuable experience, in view of the future creation of lines 
which will provide means of rapid communication over 
the whole of North Africa. An organisation for this 
purpose is now in active preparation, 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C’., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








STEAM GENERATORS. 


130,234. October 30th, 1918.—Waste Heat Borers, Percy 
St. George Kirke, Parliament Mansions, Victoria-street, 
Westminster. 

In determining the dimensions of a multi-tubular waste heat 
boiler for generating steam and heating water with sensible 
heat contained in hot products of combustion, the required 
amount of heating surface is the first consideration, but if the 
boiler is to be thermally efficient—that is to say, if the gases 
are to pass from the tubes to the exhaust or uptake at a tem- 
perature near that of the water or steam—it is essential to 
consider whether the heating surface is to be provided by long 
tubes of small internal cross section or by shorter tubes of greater 
internal cross section. The inventor has found that in order to 
reduce the temperature of the gases during their passage through 
the tubes to a few degrees above the temperature of the steam or 
water, the length of the tubes must have a definite relation to 
their bore ; for example, with gases at a temperature of 630 deg. 
Cent., a tube of #4/,,in. bore, 7ft. long, will sufficiently reduce 
the temperature of the gases under a draught of 2}in. water 
pressure. It follows that a boiler which is to have a given heating 
surface cannot be reduced in length below a certain minimum, 
without reducing the diameter of its tubes to an extent which 
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becomes impracticable, chiefly because of the difficulty in clean- 
ing such tubes on the water side. In many cases, however, it 
is desirable or even necessary to have a waste heat boiler of 
this kind in a situation which does not admit tubes long enough 
to render them efficient if they are to be of suitable diameter, 
so that the boiler must either be inefficient or have tubes of 
unsuitable diameter. It is the purpose of this invention to 
overcome this difficulty. The length of a horizontal boiler or 
the height of a vertical boiler of this kind designed to have a given 
heating surface with tubes of suitable diameter, is reduced, 
according to the specification, by diminishing the length of the 
tubes and providing them with cores of such cross sectional 
dimensions as will reduce the internal cross sections of each tube 
to that corresponding with its diminished length—that is to say, 
to that which will ensure the desired degree of extraction of the 
heat from the gases passing through the tube. To maintain the 
given heating surface, the total flow of gases through the boiler 
in @ given time, must, of course, remain constant. The illus- 
tration shows the means adopted to fix the core in position in the 
tube.—July 31st, 1919. 


TURBINE MACHINERY. 


129,889. October 23rd, 1918.—TuBRO-ELECTRIC GENERATOR 
Priants, W. Chilton, The Cottage, Barrow-on-Soar, Lough- 
borough, and the Brush Electrical Engineering Company, 
Limited, of Faleon Works, Loughborough. 

This invention comprises a combination of comparatively 
small turbine and electrical units to produce a plant capable 
of developing large outputs at the high speeds. A high-pressure 
double-rotation turbine, preferably of the Ljungstrom type, is 
used in series with one or two low-pressure turbines of the 
double-flow axial type. The blading of the low-pressure turbines 
may be designed for working either on the action or on the 
reaction principle. The high-pressure steam supplied to the 
high-pressure turbine is expanded therein to some suitable lower 
pressure, and is exhausted into one low-pressure turbine or 
simultaneously and in parallel into the two low-pressure turbines, 
and in the low-pressure turbine or turbines the steam is further 
expanded down to a very low absolute pressure. From these 
one or two low-pressure turbines the steam will be discharged 
into a condenser or condensers. The high-pressure double- 
rotation turbine will drive two generators, one connected to each 
of its oppositely rotating steam rotors in the manner now well 
understood. Each low-pressure double-flow single-rotation 
turbine will preferably also be connected to two generators, 
but if desired it may be connected to one generator only. Where 
two generators are used, they are connected to their respective 
rotors either in tandem at one end of each turbine or one gene- 
rator at either end of the turbine, and the generators may be 
connected to the steam rotors either directly by flexible couplings 
or by solid couplings, or indirect ly—for example, through gearing. 
The combined plant will, therefore, be made up of two or of 
three sets of turbines, one high-pressure double-rotation set 
driving two generators and one or two low-pressure single- 
rotation double-flow sets, each driving one or two generators. 
The two or three sets of turbines and generators will preferably 
all run at the same number of revolutions per minute, and all 
the generators will run in parallel and be then interlocked 
electrically so as to compel them to run at one and the same 
speed, or they may be run if desired at different speeds. When 
two low-pressure turbines are used, these will preferably be 
duplicates of one another, and all the generators should be of 
the same size and output. In this way—if, for instance, a large 
installation of 30,000 kilowatts output were built up in accord- 
ance with this invention—each of the three sets would have a 
capacity of 10,000 kilowatts, and each of the generators a 
capacity of 5000 kilowatts, and the speed of all three sets would 
be, for example, 3000 revolutions per minute. By this means, 
the individual parts of the combined plant would be of com- 
paratively light weight, no heavy cranes would be necessary 
for their erection, and foundation and buildings would be of 
moderate dimensions. The combination would produce a 


plant of very high efficiency, since the double rotation turbine 





would deal mostefficiently with the high pressure temperature 
steam and the low-pressure double-flow turbine or turbines would 
deal in the most efficient manner with the lower-pressure steam 
exhausted from the high-pressure unit. Drawings of the plant 
ere shown in the specification.— July 24th, 1919. 


130,194. September 4th, 1918.—Connecrions FoR BLADE 
Runes, The British Thomson-Houston Companys, Limited, 
83, Cannon-street, London, E.C. A communication from 

the General Electric Company, of U.S.A. ; 
This invention deals with the expansion rings employed in 
some classes of steam turbines to fasten the blade rings to the 
rotor or casing. These expansion rings are usually dumb-bell 
shaped in cross section, the two extremities being fastened in 
annular grooves in the parts or members to be united by rolling 
the edges of the grooves over the extremities of the rings. It 
is not desirable to attach the expansion rings directly in grooves 
in the member which carries them, for such member may have 
a number of rings attached to it, and were it damaged in remov- 
ing an expansion ring it would have to be entirely replaced, 
which would be very expensive and cause considerable delay. 
It has accordingly been the practice to fasten an edge of an 
expansion ring in a groove in a retaining ring, and the retaining 
ring has been fastened in the carrying member in @ manner 
which would permit of its removal without danger of injury 
to the carrying member. The object of the present invention 
is to provide an arrangement for so fastening retaining rings 
that while they are firmly anchored in place, they can be readily 
removed and replaced without danger of injury to the carrying 
member. One side of the groove in the retaining member is 
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thus cut away, so as to form an overhanging ledge, the face of 
which is parallel to one face of the supporting member fitting 
into the groove, and a caulking ring is inserted between the 
parallel faces. Referring to the drawings, A indicates one of 
the expansion rings, B a carrying part, C a ring to be carried 
thereby, and D a retaining or seating ring. The expansion 
ring A is dumb-bell shaped in cross section. To fasten the retain- 
ing ring D the carrying part B is provided with a rectangular- 
shaped annular groove, having one side for a portion of its depth 
cut away at an angle as indicated at E, to form an overhanging 
ledge. A portion of the retaining ring D is cut away, as indicated 
at F, at such an angle as to form a wall parallel to the inner 
surface of the overhanging ledge. This then forms an annular 
groove rectangular in cross section, and into this groove a 
caulking ring G is placed, which may for convenience be divided 
into lengths. The caulking ring overlaps both the carrying part 
B and the retaining ring D, and very firmly anchors the retain- 
ing ring. To replace a ring C, the caulking ring G is first removed 
by special tools, and then the retaining ring D, after which the 
removed old ring C may be repaired and replaced or a new one 
substituted therefor. In any event the work, it is claimed, can 
be readily done without danger of injury to the carrying part.— 
July 31st, 1919. 


TRANSMISSION OF POWER. 


130,243. November 19th, 1918.—An Exastic Crutcn, G. J. 
Prat, 50, Boulevard de Courcelles, Paris. 

The object of this invention is to provide a means of power 
transmiss:on for such services as driving the cooling fan of 
an internal combustion engine, where the engine is liable to stop, 
or start, suddenly, and thus damage the driven member on 
account of the latter’s inertia. Within the rim B a spiral spring 
C is connected on the one hand to the rim and on the other 
hand to a ball bearing D held by cheek plates E. Inside the 
rotating portion a pawl F engages with a ratchet wheel G secured 
to the shaft A. The device operates in the following manner. 
At the moment the internal combustion engine is started and 
tends to set the device in action, the spring C tends to become 
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gradually wound up until the moment when the shaft A of the 
fan has attained its proper speed, the pawl F acting upon the 
ratchet wheel G. The spring has, therefore, enabled the inertia 
of the mass which is to be set in motion to be overcome gradually, 
and in consequence has obviated all risk of breaking the driving 
belt orchain. When, on the other hand, circumstances have made 
it necessary for the internal combustion engine to be etopped 
suddenly, the pawl F slips over the ratchet wheel G, under the 
influence of the spring é which tends to unwind, and the rim 
or pinion of the device, mounted on the ball bearing, can be 
stopped with impunity, without the fan itseli—or rather its 
shaft—being constrained to stop, since it rotates freely inside 
the ball bearing.— July 31st, 1919. 


CONDENSERS AND FEED-WATER HEATERS. 


130,181. August 9th, 1918.—Evaporators, J. A. Reavell, 
28, Oakwood-avenue, Beckenham, Kent, and the Kestner 
Evaporator and Engineering Company, Limited, 37, 
Parliament-street, London, 8.W. 1. 

This invention has reference to evaporators of the kind known 
as the climbing or falling film type. In evaporators of this kind 
it is essential for efficient and regular working that the liquor 
should be heated before it enters the tubes. In the drawing, 
A represents the evaporator casing and B the usual concentra- 
tion or evaporation tubes. In order to heat the liquor before it 
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enters the tubes B, there is provided in the interior of the casing 
A, in addition to the usual concentration or evaporation tubes 
B, one or more tubes D, through which the liquor passes, and 
is heated before passing direct into the said tubes B. The draw- 
ing shows two of these tubes D. The liquor enters the compart- 
ment E at the lower end of the casing A, passing up the tube D 
into the compartment F at the upper end of the casing, and then 
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down the other tube D into the compartment G, also in the lower 


end of the casing. As the liquor passes up one tube D and down 
the other, it is heated to the required temperature by the steam 
in the casing. The heated liquor then passes from the compart- 
ment G by way of ports P into the compartment H, into which 
the lower ends of the usual concentration or evaporation tubes 
B project, a regulating valve K being provided between the 
ports P.—July 31st, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


130,285. February 20th, 1919.—A CenTRE DRILL AnD CoUNTER- 
SINK, . Henley, 115, Nelson-road, Crouch End, 
London, N. 15, and E. H. Kinnard, 33, Furnival-street, 
London, E.C. 4. 

This device is a combination centre drill and countersinking 
device for drilling hard metals, of the type in which the edges 
or ends of the countersink lie within the grooves of the drill, 
in which a special effort has been made to produce an article 
which is effective in use as well as being cheap to manufacture. 

The cutters of the countersink are so fashioned that the ends 

lie within the grooves of the drill, and, furthermore, the counter- 

sinking member is provided with slots and clearance holes at 
the non-cutting end, which cause the drill to be securely held 
within the countersink when placed within the chuck of a lathe 
or tool holder. In the drawings, A shows the countersinking 
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device and B the drill, which is of the usual type. The counter- 
sinking device is provided with the bore C and slotted portion 
D for the reception of the grooved or cutting part of the drill. 
Furthermore, the countersinking device is also provided with 
the angular portions E, which lie within the grooves of the drill, 
as at F. The non-cutting end of the countersinking device is 
provided with two slots, one of these being shown as at G, and 
provided with clearance holes H, and K shows the cutting edge 
of the countersink. The assembly of the parts is as follows :-— 
The drill B is passed through the bore C of the countersinking 
member A, the cutting end of the drill passing out through the 
slotted portion D. The drill and countersinking device are 
now placed in the chuck or tool holder, the slotted portions G 
ensuring a firm grip to the drill.—July 31st, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


129,866. September 16th, 1918.—TremMPERATURE INDICATOR 
FOR ELgectric TRANSFORMERS, The British Thomson- 
Houston Corapany, Limited, 83, Cannon-street, London, 
E.C. 4, electrical engineers and manufacturers, and the 
General Electric Company, of Schenectady, New York. 

This specification describes an apparatus for determining the in- 
ternal temperatures, more particularly of transformer windings. 

A resistance winding A having a substantial temperature co- 

efficient is connected at one end to one of the main windings 

of the transformer, being wound inductively with this main 
winding, and in such close thermal relation that it assumes 
substantially the same temperature as the main winding. This 
resistance member preferably has a less number of turns, for 
example, one less turn, than a selected portion B of the main 
winding shown in the lower diagram of connections. A second 
resistance member C which is formed of a material having 
zero temperature coefficient, is also disposed between the 
main windings, and has a greater number of turns, for 
example, one more turn than the portion B of the main 
winding. This resistance member is also connected to the 
main winding, and its free end is connected to the free end 
of the resistance winding A. A third resistance member D is 
also wound between the main windings and is connected 
through the primary winding E of an insulating transformer to 
the conductor between the terminals of the resistance members A 
and C. The windings A and C form two legs of a Wheatstone 
bridge, the primary winding E and the winding D being con- 
nected in series across equipotential points of the bridge at some 
chosen temperature which is the temperature at which the resist - 
ances of A and C are equal. The insulating current transformer 
which is interposed between the windings of the transformer and 


towards the furnace, and Bis the nozzle tube fixed axially by a 


The secondary winding of the insulating transformer is connected 
to the current coil of the instrument F which is in effect a watt- 
meter. A voltage coil is also provided for the instrument, and is 
connected to the supply through a voltage transformer G. 
Inasmuch as the temperature change is a function of the resist- 
ance of the member A, the wattmeter may be calibrated in 
temperature degrees. There is no current inthe primary winding 
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E at the normal working temperature, say, at 100 deg., and since 
this calibration should be on the point of zero torque of the scale, 
the hand of the instrument will normally point to an inter- 
mediate part of the scale. On an increase in temperature, the 
hand will be moved to the right as indicated, and on a decrease 
in temperature the hand will move to the left of the 100 deg. 
point. The readings are affected by variation in the voltage 
of the supply, but it is claimed the error introduced from this 
cause is negligible.—July 24th, 1919. 


TRAMWAYS AND RAILWAYS. 


130,249. May 27th, 1919.—ReEInNForRcED CoNCRETE SLEFPERS, 

F. G. Wright, Bath-road, Swindon. 
This invention relates to reinforced concrete sleepers for rail- 
way permanent way, and has for its object an improved type of 
reinforcement whereby the various stresses to which a sleeper 
is subjected, as well as efficient and expeditious manufacture, 
are providedfor. Thereinforcement is formed from sheet meta! 
bent or pressed in dies to the form of a channel having a portion 
near each end bent upwards so as to form two flat portions A 
and A projecting above the top of the reinforcement and in 
horizontal alignment with each other and with the top face B 
of the concrete forming the body of the sleeper. The bases of 
the rail chairs are supported on, and carried by, the projecting 
portions A A of the reinforcement and secured by bolts passed 
through holes in the body of the concrete and the reinforcement. 
A series of holes C is made in the base of the channel between 
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the projections, and a hole on the right and left-hand side respec- 
tively. A series of holes is also made in the sides of the reinforce- 
ment preferably in axial alignment with each other, so as to 
enable theseoncrete on each side of the reinforcement to be 
connected and form @ more solid mass. The sides of the rein- 
forcement are also provided with apertures D, through each of 
which is threaded a bar having its ends flush with the outside 
face of the sides of the channel. The whole of the channel- 
shaped reinforcement, with the exception of the projecting por- 
tions, is embedded in the concrete forming a solid structure. 
The design of the reinforcement is claimed to be such as to 
withstand the stresses to which a sleeper is subjected, while 
eliminating the disadvantages occurring when the concrete 
between the portions carrying the rails is fractured, as the 
rails will have an efficient bearing at that part of the sleeper. 
The thickness of metal and the depth of the sides should obviously 
be such as will, with the concrete, be able to withstand thestresses 
to which it is, when in use, subjected.—July 31st, 1919. 


MISCELLANEOUS. 
129,863. September 12th, 1918.—DravuGut INDUCTION AppPa- 


ratus, F. E. Plumb, 13, Sudworth-road, New Brighton, 
Cheshire, and R. E. B. Trevor, 7, Alexander Drive, 
Liverpool. 


It appears that the most important claim in this specification 
is one in which the inventor states that the conical jet of high- 
pressure fluid, in an ejector, is arranged to impinge on the surface 
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of the surrounding conical casing. The apparatus is described 
in the specification as follows :—A is the open ended tapering 
air inlet tube whose smaller or restricted end projects into or 


bracket to the outer end of the inlet tube A. The nozzle tube 





the indicating instrument, effectually insulates the latter from 
the transformer and makes the instrument safe for the operator. 


B is bored out to receive a tubular stem C, one end of which is 


provided with a circular valve member D. A portion of the 
bore is fitted with a metallic bushing E which is tapered at the 
delivery end to form a valve seat, the valve seat and valve D 
forming between them an annular outwardly tapering issue 
orifice for steam. The stem C is screwed through the bushing 
30 that the distance of the valve from its seat can be adjusted 
toanicety. The other end of the stem is provided with a back 
nut so that it can be locked in position. ‘The steam enters the 
casing through a lateral aperture F and travels along channels 
formed on the outside of the stem to the annular orifice, where it 
issues in the form of a thin outwardly tapering annular cone into 
direct contact with the interior of the inwardly tapering inlet 
tube A, and in a direction towards the restricted end thereof, 
thus inducing a current of air to flow through the axial bore G 
in the tubular stem and into the tapering inlet tube surrounding 
the annular jet. If the steam supply is in excess or is deficient, 
the back nut is unlocked, and the shank adjusted to regulate the 
steam supply, whereby the quantity of steam issuing from the 
orifice can be regulated without, however, changing the surface 
area of the steam to which the induced currents of air are 
exposed. The air drawn in through the central tubular stem C 
and through the larger end of the inlet tube A by the outwardly 
tapering cone of steam merges into the tube A, which is of con. 
tinually decreasing cross sectional area, whereby neither the 
steam nor the induced currents of air can expand to such an 
extent as to lose any appreciable amount of their pressure.— 
July 24th, 1919. 


129,166. September 4th, 1918.—An ELecTrro-MAGNETIC SEpa- 
RATOR, Poole, 14, Marshall-avenue, Crossgates, 
Leeds. 

In the electro-magnetic separator described in this specification 
both the separating action and the operation of a safety valve 
are performed by one central electro-magnet. The core A of the 
electro-magnet is formed at the top into a cone B, the edge of 
which projects beyond the covering C of the winding of the 
electro-megnet. The end: of the winding are led into a termina! 
box D. Theelectro-magnet is suspended from the framework 
of the apparatus by a rod E of non-magnetic material imme- 
diately below an iron chute or hopper F, se that the materials 
to be separated, when fed into the hopper, are guided by it on 
to the coned top of the electro-magnet. Around the electro- 
magnet, but not in contact with it, is an iron cylindrical guide G 
restricted in size at the ends and made up of strips for con- 
venierce of removal in examining or cleaning the apparatus. 
The guide becomes magnetised by induction. A safety valve H 
of iron, with a lower portion of non-magnetic material, is held 
in position at the lower end of the electro-magnet by the mag- 
netism. It is separated from the core of the electro-magnet by 
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a thin dise K of non-magnetic material, and a pin L, which fits 
loosely into a hole in the core of the electro-magnet, keeps it 
central. Below this safety valve is a discharge chute M, which 
is carried on slides N so that it can be easily removed, and which 
forms a seating for the safety valve when it falls and operates. 
The flow of the material through the apparatus sweeps, or tends 
to sweep, the pieces of magnetic material along the surface to 
which they have been attracted by the magnetism until they 
reach the edge of the hopper, cone, guide, or safety valve, as 
the case may be, behind which they are sheltered from the flow 
of material and remain held by the magnetism, When the 
current energising the electro-magnet fails, or is switched off, 
the safety valve H falls and closes the outlet D for the discharge 
of non-magnetic material, thereby forming it into a receptacle 
into which the separated magnetic materials, now no longer 
held by magnetic attraction, fall and may be removed; al-o, 
in the case of failure of the energising current, preventing un- 
separated materials, which may be fed into the separator, falling 
into the separated non-magnetic materials previously discharged. 
The working or non-working condition of the separator is indi 

cated by the light or sound signals operated by the relay.— 
July 10th, 1919. 
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Forthcoming Engagements, 





WEDNESDAY, THURSDAY, AND FRIDAY, SEPTEMBER 
10TH, 11TH, AND 12TH. 

InsTITUTE OF Mintne Enotneers.—Thirtieth annual general 

meeting. For programme see page 216. 


TUESDAY, WEDNESDAY, AND THURSDAY, SEP- 

TEMBER 16ru, 177TH, anp 18TH. 
James Watt CrenTENARY.—Celebrations at 
For preliminary programme see page 118 in 
August Ist. 


Birminghem. 
our issue of 


THURSDAY AND FRIDAY, SEPTEMBER 18ru anv 1978. 
IRON AND STEEL InstTITUTE.—At the House of the Institution 
of Civil Engineers. Autumn meeting. For programme s¢e 
page 154 in our issue of August 15th. 

WEDNESDAY AND THURSDAY, SEPTEMBER 24TH 
AND 25TH. 

InstTITUTE or MeTaLs.—Autumn meeting at Sheffield. For 
programme see page 139 in our issue of August 8th. 
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ivil Service Commission. 


ORTHCOMING EXAMINATION, 
ASSIST ANS TORAMINERS IN THE PATENT 
FFICE (20-30), 18th SEPTEMBER. 

The di a Mipecified is the latest => which applications 
can be received They must be made on forms to be 
obtained, with particulars, from the SECRETARY, 
civil service Commission, Burlington-gardens, — 
W. 


obs (Jarpenters, Engineers, 
TURNERS, FITTERS, RIGGERS, 
&c., REQUIRED IMMEDIATELY _ for 


New pay and ¢ Conditions are unequalled anywhere. 
Splendid chan: of rapid promotion.—Apply to 
INSPECTOR OF. RECRUITING, 4, Henrietta-street, 
Covent Garden, W.C. 2, or to any Royal — aa 


Station. 


3 ]) istrict Locomotive Super- 





INTENDENT, Railway Depart- 

ment, REQUIRED by tbe Government 

i) of Ceylon, for three years’ service, with 
possible permanency. Salary £300, rising to £400 per 








annum by annual increments of £20 and then, after a 
halt of three years, £425 to per annum by annual 
increments of £25, and a temporary war bonus of at 
jeast 10 per cent. on salary. First-class passages. 
Candidates, about 30 years of age, who have served 
an apprenticeship in the workshops of a large loco- 
motive builder or of a British railway company, and 
who have had charge of a running shed and are well 
up in running shed repairs, also well versed in traffic 
working, and understand signalling and interlocking, 
should apply at once (by letter), ao brief details 
of age and experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/Ceylon 9062. 567 
° + . 
2 Mechanical Engineer Re 
QUIRED by the Government of 
Hong Kong, for three years’ residential 
“e service, with possible permanency, as 
ond GRADE ASSISTANT ENGINEER ain the 
WATERWORKS OFFICE, PUBLIC WORKS DE- 
PARTMENT. Salary £360- £10-£450, with a duty 
allowance of £40 per annum and a war bonus of 10 per 
cent. Free passages. Candidates, single, age 25-32, 
wno are capable of supervising the installation 
ruuning, and repairs of a modern steam pumping 
plant, and who have had some general experience as 
civil engineers, preferably in the waterworks engi- 
neer’s office of a large town, should apply at once 
(by letter), giving brief details of age and experience, 
to the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/Hong Kong 
8967. 
ub peers Engineer 
REQUIRED for the Government 
Railway Department, Gold Coast, for 
two tours of twelve months, with pros- 
pect of permanency. Salary  £300-£10-£350 per 
annum, with a war mus of £120 per annum, 
which will be continued until six months after 
restoration of peace, and will then be reconsidered. 
Free quarters and first-class passages. Liberal leave 
in England on full salary. Candidates, age between 
23 and 35, having experience as civil engineers on 
railway maintenance, should apply at once (by letter), 
giving brief details of age and experi 
CROWN AGENTS FOR THE, a 4, Mill- 
bank, 8.W. 1, quoting M/ /G. . C8618 507 


MIL or” WORKS SERVICES a THE 
ERNMENT OF INI 


ie rhe Seeretary ‘of State 
for India is prepared to receive 
APPLICATIONS for— 


FOUR _APPOINTMENTS as MECH- 
ANICAL 9g with experience of 


ans Plant. 
as WATER SUPPLY 


ONE APPOINTME NT 
_ ENGIN i ER. 
ONE APPOINTMENT as a Al. ENGI 
i EER, with general experien 
ONE APPOINTMENT aa EL BCPRIC ‘AL ENGI- 
«1, NEER, with general experi 
FIVE ABPOINTM ENTS as MECHANICAL and 
ELECTRICAL ENGINEE 

These appointments will be in the Military Works 
Services of the Government of India, and will be on a 
two years’ contract. No extension of service beyond 
this period is contemplated. 

The pay will be Rs. 750 per mensem, commencing 
from the date of reporting for duty in India. 

Every candidate must be a British subject of 
European descent, and of good moral character and 
sound physique. ‘He should be not less than 27 years 
of age. Ife should possess a University Degree or 
other distinction in Engineering, and have had prac 
tical experience of the particular work for which he 
offers himself, 

Selected candidates will be required to proceed to 
India as soon as possible after appotatmnent. A free 
passage to India will be provided. and a free passage 
home on the termination of the agreement. 

Applications must made on a printed form to be 
obtained from the SCRETARY, Public Works 
Department, India Office, Whitehal!, London, 8.W. 1, 
| la be received not later than 30th September, 


India Office 
_ ith August, 1919, 245 





MIL. arany ORES SERVICES OF THE 
RNMENT OF INDIA. 
a 'T he Secretary of State 
for India in Council is about to 
pe FIFTY APPOINTMENTS of CIVIL 
th GINEERS for temporary service in 
te Military. Works Services in India, and is prepared 
to receive APPLICATIONS from qualified candidgtes, 
The appointments will be on a_ three years’ 
parm, extensivle to _ years by mutual agreement. 
1Y from Rs, 800 to 1000 a mouth, according tu 
qaalifcations, peat oh from the date of reporting 
tur duty in India. 
Bevery candidate must be a British subject of 
aqropean descent, and of good moral character and 
gene physique. He should be not less than 27 years 
D age. He must either (1) have obtained a University 
rig or other distinction in Civil an gre or 
M hoe Sections A and B of the Associate 
Enel ership Examination of the Institution of Civil 
“Ngineers, or been exempted by the Institution from 
“ examination, 
anclected candidates will be required to proceed to 
D wig: soon as possible after appointment. Free 
a0 age to India and home again on the termination 
axreement will be ree 
pe PPlications must be made 


htad a printed form to 

Devkre 7 a Sa tcer ial (coe Works 
7 Ss 

Iter than oth eaatnee. and mu received not 


ice, 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
Public Tender. 
MACHINE TOOLS, 


at 
THE BIRMINGHAM NATIONAL 
GAUGE FACTORY 


(Thomas Chatwin, Ltd.) 
GREAT TINDAL- STREET, BIRMINGHAM. 


eo HTEEN 4iin. Ungeared SCREW-CUTTING 
FOUR bin. Back-geared SCREW-CUTTING 
LATHE 


Gincinadtt —— GRINDER. 
Tenders odged not later than 10 a.m., Sep 
tember Zoth. 119. 


Detailed list, ‘Tender forms, and permits to view 
can be obtained from the CONTROLLER, D.B.1.e., 
Charing Cross Embankment Buildings, London, 


NOTE.—For ‘‘ SURPLUS,” the detailed list of 
surplus Government Property for Sale, apply at the 
nearest bookstall or to a local newsagent io whom a 
standing order should be given), Compiled by the 
Director of Publicity, ox ead of Munitions. ao 
hall- wae, London, 8.W. 





MINISTRY OF MUNITION 
BY DIRECTION OF THE DISPOSAL BOARD. 


For Sale by Public Tender, 
PLANT & MACHINERY. 


TWO 9in. Lang LATHES 


ELECTRIC MOTORS 5 H.P., 40 H.P., 460 volts. 
ONE No. 60 Heald GRINDER 
ONE Guest INTERNAL GRINDER, 

All lying at -A.B.C. Motors, Ltd., * Walton- on 
Ais a 

TWO "aio, 62 4-SPINDLE AUTO- 
ATICS. 

TWO ike o Brown and Sharpe AUTOMATIC 

and Froude, Ltd., 


** Acme ’° 


Lying at Heenan 
yorcester. 


a to be lodged by 10 a.m., ?6th September, 
19 


Detailed list. together with Tender forms and 
permit to view, can be obtained trom the CON 
TROLLER, ae Charing Cross Kmbankment 
Buildings, W.C, 2 


we 
NOTE.—For ‘**‘ SURPLUS,”” the detailed list of 
surplus Government property for sale, apply at the 
nearest bookstall or to a local newsagent (to whom a 
standing order shonld be given). Compiled by the 
Director of Publicity, Ministry - thay aggre — 
hall-place, London, 8.W.1. Price 3d. 








MINISTRY OF MUNITION 
BY DIRECTION OF THE DISPOSAL BOARD. 


\) oodworking Machinery, 

consisting of the following 

ONE Double Deal FLITCH FRAME, by John- 
stone, Hewitson and Wilson. Max. size of 
deals up to llin. by 3in. Floor space 

by 21ft. 4in.; dia. of fly-wheel,3ft. 
fin. face, Ref. M-K. 791u 

ONE pinto. . Hansome, max. size of deals up 
to 14in. 4in. Floor space 5ft. ag e.g 
3ft. 3in. "Fy whee 3ft. 6in. by Qin. face. 
Ref. M.K. 

ONE yi gi | CROSS Cur SAW. by Ransome. Dia. 
of cylinder about 6in., stroke 2ft., work- 
ing pressure 60 lb. per sq. inch. Floor epace 
8ft. by 4ft. Ref. M.K. 7912. Above lying 
at Royal Ordnance Factory, Woolwich. 

ONE 18in. CIRCULAR SAW, by Wadkin. 
—_ for motor — but exclusive 


Ref. M.K. 644 
THREE "isin. * CIRCULAR SAWs, by Wadkiz, 
wit H.P. B.T.H. Motor. Ref. M.K- 


h 

6453, 6450, 6451. 

ONE 36in. BAND SAW, belt drive, fast and 
Ref.. M.K. 


— Y sapaggae ‘ein: by 3tin. 
4 . 
ONE MORTICE and BORING STAND, Type 


AxA, suitable ~~! attaching to 18in. 
circular saws. Ref. M.K. 6454 
ONE 24in. CIRCULAR BAW, by Haigh, belt 


driven, fast and loose pulleys 8in. by 4in. 
Ref. M.K_ 6452. 


ONE 9in Overhand type WOOD PLANING MA- 
CHINE, by Sagar. Ref. M.K. 6634. Above 
lying at R.A.F. Stores, Blackwall-lane, 
Greenwich. 

Tenders for above must be received not later than 

10 a.m. on 30th September, 1919. 

Tender forms and permits to view can be obtained 
on application to the CONTROLLER, D.B.1.(E), 
or Cross Embankment Buildings, London, 

fC. 2. 


NOTE.—For ‘‘ SURPLUS,”’ the detailed list of 
surplus Government property for sale, apply at the 
nearest tall or to a local newsagent (te whom a 
standing order should be given). Compiled by the 
Director of Publicity, Ministry of Munitions, White 
hall-place, London, 8.W.1, price 3d. 446 


PATENTS AND DESIGNS ACT, 190%. 


} otice is Hereby Given that 
THE UNDERFEED <hiaae COMPANY, 
Limited, of Coventry House, South-place, London, 
E.C. 2, SEEKS LEAVE to AMEND the SPECIFICA. 
wa of LETTERS PATENT No. 121.524, granted to 

Wilfred Rothery Wood, for ‘* An Improvement in 
Furnaces having a Mechanical Stoker.’ 

Particulars of the proposed amendment were set 
forth in the Ulustrated Official Journal (Patents), 
issued on the 3rd September, 1919. 

Any person or persons may give notice of opposition 
to the amendment by leaving Patents Form No 1% 
at the Patent Office, 25, Southampton-buildings, 
London, W.C. 2, within a calendar month from 
the date of the said Journal 

W. TEMPLE-FRANKS, 
Comptroller-General. 
Abel and Imray, 
Consulting Engineers aa Chartered Patent fe 
30, Southampton-buildings, London, W.C. 2 
Agents |! for the Applicauts. 


(ity of Bradford Education 


COMMITTEE, 
BRADFORD TECHNICAL COLLEGE. 


DEPARTMENT a AND CIVIL 
DEPARTMENT OF ELECTRICAL ENGINEERING 
DIPLOMA and PART-TIME COURSES are offered 
in above and in MOTOR orn and in 
POWER PRODUCTION and TRANSM 
. In view of large entry. early po ng . desirable, 
 SeeerOn ca ye my pe gee ge ety 


pectuses of Courses ” TEX- 

ve NDUSTRIES.” ‘SYEING. CHEMISTRY and 

NATURAL SCIENCE may be obtained on = ae. 
Evening Courses Kegistration, September 15th 


16th, 17th. 
251 BY ORDER. 











MANCHESTER MUNICIPAL 


COLLEGE or TECHNOLOGY 


(UNIVERSITY OF MANCHESTER) 
Principal: J. C. M. Garnett, bo ag M.A. (late 
Fell. Trinity Coll., Cam.) 

The Session 1919-1920 will open on 8th October. 
Matriculation and Entrance Examinations will be 

held in July and September. 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses leading 
to the Manchester University degrees (B.Sc. Tech. and 
M.Sc. Tech.) in the Faculty of Techmobeay. in the 
following Departments : 


— AL ENGINEERING (Prof. G. G. 
ney, 
ELECTRICAL ENGINEERING (Prof. Miles 


Walker, D.Sc.), 
SANITARY and Municipal ENGINEERING, 
THE CHEMICAL INDUSTRIES (Prof. L. 
D.8e.), including General Chemical Tech- 
nology. Bleaching, Dyeing and Dyestuff Manufac- 
ture, rer al Pa —. Fermentation Indus- 
tries, Metallu: Fue! 
ag iNDUsTis (Prof. A. J. Turner, 
A. 
PHOTOGRAPHIC TECHNOLOGY, 
ARCHITECTURE, 
PRINTING, MINING. 
ADVANCED STUDY AND RESEARCH 


The College possesses extensive laboratories and work- 
shops, equipped with full-sized modern apparatus, 
including machines specially constructed for demon- 
stration and original research. 

PROSPECTUSES OF UNIVERSITY COURSES OR 
OF ART-TIME COURSES SENT FREE ON 
APPLICATION, 4633 








UNIVERSITY OF LONDON. 
K 28's College.—Faculty of 


ENGINEERING. 
Complete py ay teat —— extending over 
either three or four arranged in CIVIL, 


MECHANICAL and ELECTRICAL ENGINEERING 
for the Engineering Degrees of the University of 


London and for the Diploma and Certificate of the 
College. 

The four years’ course provides, in addition to the 
academic training, opportunity for practical training 
in ‘* WORKS.” 

HEADS OF DEPARTMENTS. ° 
Provessur D. S. Caprer, M.A., M. Inst. 
1.E. L.M.E 


Mechanical 
Engineering 
Civil 
J Engineering 
Electrical 
Engineering 





Professor A. J. ALLMAND, Di8e. 
Profess: — O. W. Ricuarpson, D.Sc., Physics 


Meo diccakivieidecinsscctienenvees 
Mr. W. T. Gorpon, D.Sc., F.R.S.E. Geology 


Considerable additions have been made to the Engi- 





THE COMPANIES ACTS, 1908-1917. 
BARNBY AND WYLES, LIMITED. 


Notice is Hereby Given, Pur- | the 

SUANT to Section 188 of the Companies 
(Consolidation) Act, 1908, that a MEETING of the 
CREDITORS of the above-named Company will be 
held at the Offices of Mesars. Gray Stainforth and Co., 
31, Lombard-street, London, K.C. 3, on MONDAY, 
the’15th day of SEPTEMBER, 1919, at 10 o’clock in 
—— for the purposes mentioned in the said 
Section 

And notice is also given that all persons claiming 
to be Creditors of the above-named Company are 
required on or before the 30th day of September, 1919, 
to send in their names and addresses and the names 
and addresses of their Solicitors (if any) and full par- 
ticulars of their debts or claims to ~~ the under- 
signed, Harry Copeland Chambers, A.C.A., of 31, 
Lombard-street, London, E.C. 3, the Liquidator of 
the Company; and, if required by notice in writing 
by me, they are, by their solicitors or personally, 
to come in and prove their claims at such time and 
place as shall be specified in such notice, or in default 

thereof they will be excluded from the benefit of any 
distribution before such debts or claims are 80 


notified and proved 
H. C. CHAMBERS 


Liquidator. 
Tote’ Ist povtemier, 2 
Witness : W. Austin Zabeti, on 





i Queen Victoria-street, E.C.4 508 





neering Department. These include two large draw- 
ing-oftices, lecture rooms for the Mechanical and Civil 
— Departments, and lecture theatre and 
‘or including Wireless Telegraphy for 
the "Electrical Engineering Department. There are six 
laboratories well equipped with Siena nian nasene | and 
apparatus for the purpose of teachin h. 
Next — BEGINS on WEDNESDAY, ist 
OCTOB ¢ 
For full information, seply to the a 
King’s College, Strand, W.C. 





Neen Polytechnic Insti- 


TUTE, 
8ST. JOHN-STREET, LONDON, E.C. 
EVENING TECHNICAL COURSES in’ all aad ches 
of MECHANICAL and ELECTRICAL ENGINEERING 
will commence on MONDAY, SEPTEMBER 22nd, 


1919, 

Full-time sessional DAY COURSES in Engineering 
and in Technical Optics will commence on,the 29th 
September, 9. 

e Laboratories, both Mechanical and Electrical, 
are weil equipped with modern apparatus which, on 
the mechanical side, provides for specialisation in 
Automobile and Aer ‘ing, and, on 
the electrical side, for specialisation in Alternate 
and on ane gg my Work, in a. telegraphy 
and Telephony, and in Elec’ trical Testin 

R. MULLINEUX WALMSLEY. ‘D.Se., 

614 Principal. 








UNIVERSITY OF LONDON. 
(joldsmiths’ College, New Cross, 


THE NEW SESSION COMMENCES MONDAY, 
SEPTEMBER 22nd, 1919. 

Enrolment commences September 15th. Special 
— to Course Students enrolling before September 
ENGINEERING DEPARTMENT. 
HEAD OF DEPARTMENT : 

G. T. WHITE. B.Sc. (Hons.) in Engineering (Lond.). 

Comes aon COURSES are provided in MECHANI- 
CAL, ELECTRICAL, and CONSTRUCTIONAL ENGI- 
NEERING. BUILDING and ARCHITECTURE; also 
Preparation for the Examinations for London 
University Degree of B.Sc. in Engineering, Institution 
of Civil ere City and Guilds of London Insti- 
tute, &c. Instruction in Praciical Fitting and 
Machining, Toot and Gauge ing, Pattern Making, 
Gas Supply, Metal Plate ,.Work, Land Surveying, 
Plumbing, pommave-qaes 2Practi ice, ‘Tracing, and 
Workshop Proc 

The COURSE Cl CERTIFICATE of the College is 
granted after s mn of certain Courses, 
and the DIPLOMA for Thigher Comraes 

Time-tables and ali particulars may be obtained at 
the College Office or upon application to 

E ACTING WARDEN, 

375 Goldsmiths’ College, New Cross, 5.E. 14 


[The University of Sheffield. 


SESSION 1919-1920. 
Sir HENRY HADOW, M.A., 
D. Mus. 











Vice-Chancellor : 


DEPARTMENT OF APPLIED SCIENCE, 
comprising 
FACULTIES OF ENGINEERING AND METAL- 


, £ 
Head of the Department: Prof. W. RIPPER, C.H., 
D.Eng., D.Se., J.P. 


PROFESSORS IN THE DEPARTMENT. 
Mechanical Engineering WwW, er Sg C.H. at -Eng., 
nst. 








Metallurgy J eee ARNOLD, D.Met., 
Mining .. .. .. .. F. E. ARMSTRONG, M.Sc., 
A.M. Inst. C.E. 
Applied -goaaaea L. T. O’SHEA, M.Sc 
— tics fe A. H. LEAHY - a 
hysics .. ..  .. «. &. Bo MEE 

Cembey (2 2. S: Wi BA WiNNES * D.Se.. 
Geology .. .. .. W. G. FEARNSIDES, M.A. 





Electrical Engineering 
Civil Engineering ee 


E. H. RarTee. B.Eng., 
M.I.E.E. (Lecturer). 

J. HUSBAND. "F.E.C.Se.1., 
B.E ale Rater Inst. C.E.. 
(Lecture 

E. 8. “TURNER, D.Se. 
0.B-E. (Lecturer) 


The subjects in which courses of — are provided 
include Engineering. Metallurgy Coal Mining. Applied 
Chemistry, Mathematics, Physics, a Geology, 
Glass Technology, and Refrac 

The DEPARTMENT OF ENGINEERING includes 
courses in Civil, Mechanical, Electrical, and Chemical 
Engineering, and students specialise in one or other 
ot these branches in the third year of their course 
The course in Engineering extends over three years 
and prepares for the degree of Bachelor of Engineering 
(B.Eng.) or for the Associateship of the University 
in Engineering. Special three. years’ courses are 
arranged for works’ pupils who come to the University 
from the works in Sheffield, or from other centres, 
taking six months’ study at the = aad and six 
montbs’ practice at the works each y 

The DEPARTMENT OF METALLURGY includes 
and (b) the 

The course 


Glass Technology ee 





(a) the Metallurgy of Iron and_ Steel, 
Metallurgy of the Non-Ferrous Metals. 
in Metallurgy extends over t years, and prepares 
for the degree of Bachelor of Metallurgy (B.Met.). or 
for the Associateship of the University in Metallurgy. 

The equipment of this Department is on an excep- 
tionaily complete and practical scale. 

The work of the DEPARTMENT OF — 
MINING includes a three or four years’ Degree 
Diploma course, consisting of six mentee at the 
University and six months at a collier 

The DEPARTMENT OF ‘APPLIED CHEMISTRY 
provides Degree and Diploma courses and deals 
specially with Fuel including the subjects relating 
to the various branches of the Coal and Coke 
Industries. 

The DEPARTMENT OF GLASS TECHNOLOGY 
provides (a) Degree and Diploma courses requiring 
systematic study of the science and practice of Glass 
Manufacture for a posted of three years, and (b) part- 
time and special co 

The DEPARTMENT. “OF REFRACTORIES pro- 
— 8 ial co SS of instruction and opportunities 
with the applica- 
tion = veivecte 'y materials to industrial purposes. 

LECTURE COURSES of ali Departments are 
| aakeneniee by Practical Training in Laboratories, 
Workshops, and Foundries fully equipped for the 
purposes of advanced scientific teaching, investiga- 
tion, and research. 

Part-time courses are arranged for students who 
desire to take specia: portions of any of the regular 


courses. 
The LECTURE COURSES commence Ist October 


19. 
The TECHNICAL LABORATORY COURSES com- 
mence 22nd September, 1919. 
. M. GIBBONS, 


4733 Registrar. 


PUBLIC NOTICES (continued) 
Page II. 











SITUATIONS OPEN 
Pages II. and III. 
SITUATIONS WANTED 
Pages III and IV. 
MACHINERY, &c., WANTED 
Pages VIII. and CV. 
FOR SALE 
Pages CV., CVL, and CVIII. 
AUCTIONS, Pages VIII. and CXI 
PREMISES TO LET OR WANTED 
Page VIII. 
WORK WANTED, Page CVIII. 
AGENCIES, Page CVIII. 
MISCELLANEOUS, Pages II. and IV. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXI. 





.a3 ENGINEER 








Serr. 12, 1919 
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PUBLIC NOTICES 


> ry > 
[he a Technical Col'ege 
- GLASGOW. ‘ 
SSION 1919-20 
BEGINS” ON SEPTEMBER 23rd. 

The, Diploma of the College is granted in the 
following Departments :—Civil Engineering, Mecha- 
nical Engineering, Electrical Engineering, Mining, 
Naval Architecture, Chemistry, Metallurgy, Building, 
Textile Manufacture, Dyeing, and Sugar Manufacture. 

The Diploma Courses extend over either three or 
four sessions, and the fee per session is £15 15s. 

The College is affiliated to the University of 
Clasgow, and the degrees of the University in Engi- 
neering and Applied Chemistry are open to its 
students. 

Prospectuses (free) will be sent on application to 
the DIRECTOR. 67 





Ket Education Committee. 


TECHNICAL INSTITUTE AND JUNIOR 
TECHNICAL AND COMMERCIAL 
SCHOOLS, MAIDSTONE. 
BEQUIRE D IMMEDIATELY, the undermentioned 

TEACHERS — 

(i) ASSISTANT MASTER, well qualified in 
Engineering Science ; preference will be given 
to a Graduate in Engineering with works 
experience. Initial salary £250 to £270. 
Annual increments £15 to £350 or, under 
certain conditions, £420. 

2) ASSISTANT MASTER for Science and Mathe- 
matics. Interest in games desirable. Initial 
salary £140 to £220, with an allowance for 
approved training and experience. Annual 
increments £10 to £250 or £15 to £350. 
Applications, giving full particulars as to age, 

qualifications, &c., to be sent without delay to the 

PRINCIPAL, Tec ‘hnical Institute, Maidstone. 

E. SALTER DAVIES 
Director of Education. 
609 
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_ 6th September, 1919. _ 


London County Dedeell 


APPLICATIONS are INVITED for the POSITIONS 
of INSTRUCTORS in HANDICRAFT (WOODWORK). 
Salary £190, Seg Eby yearly increments of £10 to £290. 

Apply to the EDUCATION ai ge” (E.2), Educa- 
tion Offices, Victoria Embankment, W.C. 2 (stamped 
addressed foolscap envelope necessary). A form giving 


PUBLIC NOTICES» 


(jerporation of Calcutta. 
OTICE TO VITED. in ACTORS. 
S$ PPLY and D 


LORRIES and T 
received by the ieputy oon up to 2 p. 


SITUATIONS OPEN (continued) 


AX ENGINEER ts WANTED by an Rosieietis 
Firm who could take over the supervision of con- 
tracts from the ordering out of the material to the 

erection of the complete plant, considerable portions of 
which are bought complete to the company’s designs, 

for which the engineer will be largely responsible. 

Applicant must have a thoroughly good knowledge of 

steam engineering, particularly for tubular steam 

vessels, also knowledge of pumps, condensers, &c. 





ronan yh the Ist December, 1919, when they will be 
the presence of such tenderers as may be 

Tender in duplicate must be enclosed 
in a sealed ye Any superscribed ‘* Tender for Motor 


For further particulars apply tod ona paar ENGI. 
NEER, = Municipal 


copy of the rules regarding ‘Tenders 
ona Calcutta Police . pee may be obtained 


."’ 50, Fenchurch-street, London, on 
payment of coven shillings (or at Calcutta from’ the 
Central Record Office of the Corporation, 5, 
tion-street, on_payment of Rs. 
abide by the Corporation rules in regard to ‘Tenders. 

ders must hold good for at least two months from 
the date of opening of 


Se at to the Corporation. 
Central en og Office, 


The 28th a. 1919 


(jounty Borough of Hudders- 





AGTORS. 
The Sittin, of Huddersfield invites TENDERS 
ERECTION I ‘0 
omar Pogumaa Longroyd Bridge, for the ‘Tramways 


The contract comprises a reinforced concrete struc- 
ture = an acre in extent, covered in with a _ 
reinforced concrete —— walls, i 


O88 - 
The successful tenderer will be teuaired to execute 
a contract, the draft of which may be inspected at 
the ——— Clerk’s Office, Town Hall, between 10 and 


Plans, specifications, and general conditions may be 
seen, and bills of quantities and forms of Tender 
obtained 3 See at the offices of Mr. 

Inst. C.E., Borongh Engineer and Sur. 
veyor, 1, ‘ia pet after the 11th September, 1919. 
Ss *“*Tender for New Car 
Depot, Longroyd Bridge,’’ must be delivered, 
charge, addressed ‘* Town Clerk, Town Hali, Hudders 
not later than 10 a.m. 





on the 3rd day of 





particulars will then be sent. Form must he returned 
by 11 a.m. on 27th September, 1919. Preference will | 
be given to candidates who have served, or attempted | 
to serve, with the Forces of the Crown. Canvassing | 
disqualifies. 562 


London C ounty Council. 


} 
| 
| 


APPLICATIONS are INV ITED for the POSITIONS 
of ASSISTANT INSTRUCTORS in HANDICRAFT 
(WOODWORK). Galaxy £150, rising by yearly | 
increments of £10 to £240. 

Apply to the EDUCATION OFFICER ), 
Education Offices, Victoria Embankment, <. 2 
(stamped addressed foolscap envelope necessary). A 
form giving particulars will then be sent. Form must 
be returned by 11 a.m. on 27th September, 1919. 
Preference will be given to candidates who have 
served, or attempted to serve, with the Forces of the 
Crown. Canvassing disqualifies. 563 








Sunderland Education Com- 


MITTEE. 
THE TECHNICAL COLLEGE. 
ENGINEERING DEPARTMENT. 


APPLIC. oa are INVITED for the POSITION 
of ASSISTANT in the ENGINEERING DEPART- 
MENT, at an initial salary of £200-£250, according to 
experience and qualifications and then by £10 to £350 
Applicants must have had teaching, works, and draw- 
inz-office experience and be prepared to take the 
fourth year evening classes in engineering, with 
laboratory work, the first year of the senior day 
course; and to ‘supervise some of the testing work 
done in the Public Testing Laboratory. 

Further particulars and forme of application can be 
obtained from the PRINCIPAL of the Colleze. 

Applicants should apply by letter with copies of 
recent testimonials to the undersigned as soon as 
possible, and before Monday, September 22nd. The 
appointment will be made immediately after that 
date, in time for the new session beginning on 
September 29th. 

HERBERT REED, 
Chief Education Officer. 

Education Offices, 

15, John-street, Sunderland, 
6th September, 1919. 579 





ITieacher of Structural Mechanics. 


—APPLICATIONS are INVITED for the 
position of VISITING TEACHER of STRUC- 
TURAL MECHANICS at the L.C.C. Central School 
of Arts and Crafts, Southampton-row, W.C., for one 
evening attendance a week (Tuesdays). Fee, 20s. an 
attendance. 

Applicants should be in practice as Engineers, &c., 
in sympathy with Architect’s Work and be prepared 
to deal with Steel Construction, Ferro-concrete 
— and Buttresses by Experiment and Calcu- 
ation. 

Preference will be given - rs. ase nave 
served or attempted to serve with H.M 

Apply to_ the EDUCATION OFFICER “(T.1.), 
Education Offices, Victoria Embankment, W.C. 2 
(stamped addressed foolscap envelope necessary). A 
form giving particulars will then be sent. Form 
must be returned by 11 a.m. on 27th SS 
1919. Canvassing disqualifies. 307 





annum, 


University of Birmingham. 
CIVIL ENGINEERING DEPARTMENT. 


APPLICATIONS are INVITED for the POST of 
JUNIOR ASSISTANT in the CIVIL ENGINEERING 
DEPARTMENT; commencing stipend £250 per 


Applications, with testimonials and _ references, 
should be forwarded to the undersigned not later than 
Saturday, the 27th September, 1919. 

Further particulars may be obtained from 

GEO. H. MORLEY. 
Secretary. 

The University, Birm sponae, 

September, 1919 510 


jigan and District Mining and 


TECHNICAL COLLEGE, 
we are INVITED for the following 


LECTURER in ENGINEERING. Initial salary 
up to £200, 

Tke initial salary will be fixed according to quali 
fications and experience. Salarv scales will apply: 
these are at present under revisicn. 

Particulars my be obtained from the PRINCIPAL 
to whom applications should be. sent as soon as 
possibile. 604 





Municipal Council of Johannes- 
BURG. 
CONTRACT 944. 

Sealed TENDERS, endorsed ‘* Contract 944,’’ will 
be received by the Town Clerk, Tender Rox, Muni- 
cipal Orfices, Johannesburg, not later than Twelve 
noon, Monday, 1st December, 1919, for EXTENSION 
of BY-PRODUCTS PLANT, MUNICIPAL ABAT- 
TOIRS, Newtown. Drawings and documents can be 
viewed at the Council’s London Agents, Messrs. E. W. 
Carling and Co., St. Duns<an’s-buildings, St. 
Dunstan’s-hill, London, E.C. 3, and copies obtained 
on deposit of £2 2s. The lowest or any Tender will 
not necessarily be — 

c. 8. BURT ANDREWS, 
Town Engineer. 





Johannesburg, 
28th July, 1919, 612 





The Corporation do not bind themselves to accept 
the lowest or any Tender. 


3rd | September, 1929 = 


aaa = 
The Agent-General 
invites TENDERS for the SUPPLY and DELIV ERY 
C.LF. in accordance with contract con- 
oes. for the following 
bot 60 Ib. STEEL RAILS 
proximately) FIS HPLATES for ditto. 
ST STEEL BOILER PLATES 
Specifications, conditions of contract, and forms of 
tained by bona fide tenderers at the 
offices of the Consulting Engineers, Jone Seates and 


__ Tenders must be delivered to the pans Geta for 


not later than 11 a.m. on Friday. cael ith, 
marked respectively ‘ * Tender for Steel Rails ** and/or 
* Tender for Boiler Plates.’ 
A preliminary deposit of ninepence mS ton of rails 
and fishplates tendered for and 
total amount of the Tender for boiler pistes must 


nder 
The Government does not bind itself to accept the 
lowest or any Tender. 


v ictorian Government Office, London. 


MISCELLANEOUS 





and CO., 
379, Monument-road, ngham 
COST ACCO iRTANTS, Meclalists in 
Works and Factory Organisation «nd 
Records. P 





SITUATION ad OPEN 





JANTED AT ONCE r 
JUNIOR ASSISTANT ENGINEERS, pis to the 
os ad ba for Power Plants 


Willing’ 8, 125, “Strand . WC.2. 





a by Firm of Machinery Exporters. an 
enced MAN to TAKE CHARGE of ESTL 

MATING POEPARTMENT, capable of dealing through 
out with correspondence from receipt of enquiry to 
compilation of quotation. 
man.—Apply, stating age, experience co gnng | ay 
and salary required, to JONE 

19, Castle-street, Liverpoo!: 
A 


Good salary to suitable 


ledge an advantage), 
BURTON and CO., Ltd., 





(TANTED IMMEDIATELY, GENERAL et 
in large Engineering and Co 


Previous Sie 
» 586. Wace Engineer Office. 


jane D recs TELY 


MAN to TAKE CHARGE of WINDING 
and ASSEMBLY SHOPS in connection 
with the Manufacture of Small Dynamos 
and Electric Starters.—Address, stating 
ace, experience, and salary required, 531, 
The Engineer Office, 





. JUNIOR MECHANICAL 
with ElectricalsTraining, for large public works 

in a healthy part of the East. 

single and should be aged 22 

particulars to,Z%.A. 714, 
tt, E.C. 3. 


PD 
to 25.—Write with full 
care Deacon’s, Leadenhall- 
567 A 





ANTED, WORKS MANAGER for Small Motor 
Manufacturers in Manchester area. M b 
fully conversant with Machine Tools, Jigs, and Pro 
tate full particulars and salary. a 

520, The Engineer Office. A 





ANTED, ee ENGINEERS to SUPERIN 
TEND W =, . gangs on large PIPE WORKS 
VERS,”’ also a DRAUGH 


CONTRACT, 
MAN.—Adadress, Pisses, The Engineer Oe, 





LCUTTA AND BOMBAY.—OUTSIDE SALES- 
MAN WANTED for Mills, ren tan &c., by firm 
manutacturing and importi acces 
particularly packings and beltings. 
th plenty of selling experience and ability 
Position offers considerable —, 
Commencing —— £500 to £600 a y 
an paid. Must be willing t to ryork 
aze 30 to 35, yy Scotch by 
~ Address, Z.B. 715, c/o Deacon’s, Leaden 
hall-stre eet, London, E.C, 566 











Please state present salary, education, training, subse: 
quent experience and age. A salary of from £800 to 
£1000 will be paid according to applicant's ability to 
fill the post.—Address, 542, The Engineer Office. 

542 A 


I RAZIL.--WANTED, an ENGINEER REPRE- 
SENTATIVE for Brazil, having some knowledge 
of Sugar Machinery, speaking Portuguese; a good 
engineer with commercial knowledge. Send references, 
salary required, and particulars of experience.— 
Address, 237, The Engineer Office, 237 A 





C= ASSISTANT WORKS CHEMIST RE- 

QUIRED by large motor firm in the Midlands ; 
must have good knowledge of Carbon and Alloy Steel 
Analysis, also — ledge of Non-ferrous Materials.— 
Address, stating age, details of experience, and salary 
required, 606, The. Ruginerr Office. 606 a 





(= ENGINEER BEQUERED for India ; Recent 
exp. Waterworks; under 30, single—Apply, 
LAURIE and CO., Employment Specialists, 28, 
Basinghall-street, E.C. 2, No preliminary fee. 6594 





| ie ad FOR WORKS ABROAD.—Fully 
qualified YOUNG MAN WANTED to ‘Take 
Charge Running and Repair of D.C. Motors* and 
Instruments.—Write age, experience, qualifications, 
family, if any, Box W. 663, Lee and ae, 
Advert. Offices, Liverpool. 


- | ENGINE ER, Mechanical and Electrical Reisen: 
4 REQUIRED to Superintend Mammoth Hotel- 
Preference given to man who has had ships’ expe- 
rience.—Write in confidence, giving full particulars 
of age and salary required, to Box 315, Samson 
Clark and Co., Ltd., 58, Great Portland. a Ae 
520 A 


TNGINEER REQUIRED for aente Engineering 
“4 Firm in India, with practical and theoretical 
experience in Oil Seed Machinery ; age under 30 and 
single.—Reply, giving full particulars of experience 
and salary required, to “ Z.C. 758,’’ c.o. Messrs. 
Deacon’ 8, Leadenhall-street, London, E.C. 3 626 A 





NGINEER with College Training is REQUIRED 
by a firm of Motor Car Manufacturers to act as 
Supervisor of Apprentices. Good opening for a man 
interested in this branch of educational training.— 
Address, stating full particulars of qu eee _ 
The Engineer Office. 


re MANAGER WANTED, First-class Man, 
to Take Charge of Iron and Bronze Foundries of 
an important engineering firm making high-grade 
castings. Applicants must state age, experience, and 
salary required. The post is permanent and gives 
plenty of scope for enterprising man.—Address, 513, 
The Engineer Office. 513 A 


NDIA.—ENGINEER WANTED for a Large Factory 
in India. Must have a thorough practical know- 
ledge of Boilers, Engines, Shafting, and experience in 
the Repairs and Setting-up of Machines and Drawing- 
office experience. Three years’ engagement, passage 
out and home, pay equivalent to about £50 per 
month in sterling, and free house. Age not over 35.— 
Write, stating age, whether married or single, 
enclosing copies of references and particulars of expe- 
rience, to A.C. a c/o Crossley and Co., Ltd., 57, Cole 
man-street, E 506 «4 


Bh AND TOOLS.—RELIABLE and ENERGETIC 


MAN WANTED by Motor Engineering Firm ip 
the North-east London District, to TAKE CHARGE 
of the PURCHASE of TOOLS, JIGS, and GAUGESs 
Applicant must have a good know ledge of jig and bec 
work and preferably business experience. —Ad 
stating experience and salary required, 537, "The 
Engineer Office. 537 A 


MN of PUMPS, cee” Centri- 
fugal line, WANTS experienced ENGIN NEER to 
act as Salesman. — experience, age, education, and 
salary.—Address, 5 The Engineer Office. 524 4 


AY ECHANICAL ENGINEER, JUNIOR, having 
BA served full apprenticeship in shops and draw- 
ing-office and having some knowledge electrical work. 
Four years’ engagement Ceylon. Age 25/26, 
unmarried.—Write, stating experience and _ salary 
reqnired, REKLAW, 36, Basinczhali-street, London, 
E.C. 2. 568 A 


N INING Machinery Manufacturers, Air Com. 
L pressors, Rock Drills, Gos) Cutters, &c., WAN’ 

YOUNG MINING ENGINEER, preferably with 
colliery experience and good education, with view 
learning the practical end of the business and later to 


sell such machinery. State experience, education, 
age, salary, reference, &c.—Address, 512, The Engi- 
neer Office. 512 A 


Vy OTOR ENGINEERS AND COACH BUILDERS.— 
4 Smart energetic MAN REQUIRES ENGAGE- 
ENT; well up in costing, stores, supervision, 
book- keep ing, corr purchasing, &c.; last 
position assistant manager in engineering works 
excellent credentials.—JOHNSON, Bradmere, Scarle- 
road, Wembley, Middlesex. P1212 B 








EQUIRED for Large Factory near London, 

«YOUNG ENGDNEER with good technical train- 
ing: excellent opportunity for right man. State 
age, experience, and salary required.—Address, 649, 
The Engineer Office. 649 A 





JINEER, with excellent experience (22 years), 
including Drawing-office, Manufacturing, Experi- 
mental, Consulting, and Literary Work, DESIRES to 
HEAR of a suitable POSITION as indicated above. 
Has contributed many articles to the Technical Press, 
and can give excellent references. Address, 647, he 
Engineer Office. 647 


MMe JOURNALISM.—A MECHANICAL 


‘B 


rFYOOLS.—SALES ” MANAGER WANTED by au 
i} iniportant Firm of Small Tool and Machine Tool 
Factors. Good prospects to man with necessary 
experience, energy, and tact. Must be good corre- 
spondent and used to responsibility. Only letters 
giving full details of past experience, salary required 
and copies references will be considered.—Address, 
577, The Engineer Office. 577 A 





ORKS ENGINEER REQUIRED for Large Manu- 

factory in Birmingham area; must have 

good practical training and be accustomed to control 

of men.—wWrite, stating age, qualifications, and 

experience, with copies of testimonials, 599, The 
Engineer Office. 599 A 





Chemical Engineers; 160 hands; mainly 
machine shop and erecting, foundry and boiler work 
contracted outside, but experience these lines desir- 
able; works, East End, London; salary £500; 
commence end October.—Address, with full par- 
ticulars, 637, The Engineer Office. 637 A 


Wonks MANAGER WANTED by Firm of 





JANTED, a DRAUGHTSMAN tor Machine Tool 
W Design.—J. SAGAR and CO., ene Fam 


Works, Halifax. 
‘ANTED by JOHN LANG and SONS, Ltd., 
Johnstone, near Glasgow, TWO DRAUGH'IS- 
MEN, familiar with Lathe Design. State experience 
and salary required. 529 A 

















Shipbuilders, SEVERAL capable DRAUGHTS- 
MEN. Applicants should thoroughly understand the 
Design of Commercial Marine Oil Engines, preferably 
two-mela hot bulb up to about 500 B.H.P.,as well ag 
the installation of this type - engine to meet marine 
requirements. G wages and steady employment 
to suitable men.—Addiess, s8. The nee, “eg 


Waa by Well-known iestin Oil Engine and 








SITUATIONS OPEN (continued) 


ANTED, DRAUGHTSMAN, with Steam Engit 
and good all-round general engineering ee 
rience. Short hours, high salary, and good pros), eet 
to suitable man,—Address, P1177, The Engineer Of, vg 

"1177 A 
ANTED, DRAUGHTSMEN, with Strectural snd 
General Engineering Knowledge.—Apply, Stating 
salary required, to ROBERT DEMPSTE a ane 

SONS, Ltd., Elland 


ANTED, First-class DRAUGHTSMEN, * Prefer 
ably experienced in Structural Work and 
Lifting Machinery ; good salary to suitable men 
Apply, giving full particulars of experience, ayy 
and salary, to Chief Engineer, a STOTHER r 
and PrItt, Ltd., Engineers, ‘Bat 602 4 
ANTED for London Office, STRUCT R AL 
DRAUGHTSMAN, oné with Elevator or Coy’ 
veyor Experience an advantage. —Address, giving ave 
experience, — required, and when free, 451, The 
Engineer Office 451 4 


wes. Good JIG and TOOL DRAUGHTSM AN 
for West of Scotland; used to Cam Lay-out 
and Tools for Auto, Machines, especially Brown and 
Sharpe. State age, experience and salary required — 
Address, 4168, The Engineer Office. 4168 4 











V TANTED, GooD MECHANICAL DRAUGIITS 
EN, experienced in Turbine or Engine \.or)- 
Reduction Gearing, &c.; also good DRAUGHTS\MEN 
for Condensing Plant. State age, experience ani 
salary required.—Address, 431 “rhe Engineer be e 
A 


Ws ANTED IMMEDIATELY. “Two GOOD JIG ae 
DRAUGHTSMEN for East Midian ds, 
Applicaste ‘saat have tad experience of all classes «jf 
Jigs, Machine Tools,and Plant Lay-out Work 
Address, stating full details of experience, age, ang 
salary required, 370, The Engineer Office. 370 A 


W JANTED my “Midland Works, One or Two First. 
class JIG and TOOL DESIGNERS for iall 

repetition work ; only experienced men need ap; 

Address, 631, The Engineer Office. 631 4 


y JANTED, LEADING DRAUGHTSMAN, to Taxe 

Charge of Small Office; must be experienced 
in the design of all kinds of Hydraulic Mac binery. 
State fully qualifications, age, references, s 
required.—-LEEDS ENGINEERING AND HY ps w 
LIC CO., Atd., , Rodley, near Leeds. 


Wye aree. MACHINE TOOL DRAUGHTSMAN ty 
Tyneside firm, experience in all classes (f 


modern machine tools essential, State experience, ag: 
and salary required.—Address, 517, The wag ine 


GRice. A 
W ANTED, SENIOR and JUNIOR DRAUGHTs, 
MEN, with experience in Design and Arrang.- 


ment of Large Condensing Plants, Permanent pos - 
tions, good salaries and prospects to suitable me, 
State age, experience, and salary required.—Adiires, 
P1176, The Engineer Office, P1176 a 





\ TANTED, SIX DETAIL DRAUGHTSMEN Used 
Crane Trade or General Heavy Engineering 
Apply with tull particulars to Employment Bureau, 
RUBERY, OWEN and CO., Darlaston. 549 A 


Vy YVANTED, TWO Really ‘Competent DRAUG HTS 
MEN; one used to Plant Work and the other 
to Architectural Work.—Apply, giving full particulars 
of experience, &c., to Employment Bureau, KUBERY 
OWEN and CO., Darlaston, 8.8. 203 4 


Oy DRAUGHTSMAN REQUIRED, with 
experience in Constructional Steel Work and 
General Mechanical Knowledge.—Apply by letter, 
with full particuiars,to ALARIC HOPE, Chief Enzi- 
neer, Cardiff Railway Co., Cardiff. 523 A 








\ JANTED, a SPECIALIST in _ TCRBINE PUMP 

DESIGN, to act as Section Leader in Drawins- 
office of important Firm. To a live man with mo 
experience the position offers exceptional opypor- 








tunities. Give full particulars, which will be 
with in confidence.—Address, P1178, The Enszincer 
Office, Pli7s a 
RAUG eo Experienced in Heavy Ma hine 
Tools, WANTED, for the Glasgow district. 
State age, eupuhenis and salary required.—Address, 
225, The Engineer Office. 225 A 


RAUGHTSMEN, GENERAL MECHANICAT 

I ENGINEERING.—First-class MEN WANTED 

IMMEDIATELY for the Midlands. Must be smart 

and up-to-date. Permanency and excellent prospects 

tor the right men -—Address, 532, The Engineer (Office. 
- "32 4 





I \RAUGHTSMEN, Good Mechanical, WANTED for 
yes Design of Steam Turbines.—Apply, stating 
qualifications, age, salary required, and earliest date 
can commence, DRAWING-OFFICE, B.T.H., | ade 
0 A 


\RAUGHTSMAN (HEAD SHIP) WANTED by 
Shipbuilders at Shanghai. Must be at present 
filling such a position. Experienced in designing and 
able to take full charge of drawing-office, Age 30 to 
40.—Write, stating particulars of experience and 
salary wanted, to ‘‘ DRAUGHTSMAN,” c.o, Abbott's 
Eastcheap, London, E.C. 3. 6444 





RAUGHTSMAN, MACHINE TOOLS, Experic need. 
State age, previous employers, salary, «-. 

JOSHUA BUCKTON and CU., Ltd., Well House 
Foundry, Leeds. 5I9 A 





RAUGHTSMAN, Fient Outlay and General Engi- 
neering, REQUIRED by firm in East Anglia; 
permanent and ceamtgi ve position for suitable man 
—Address, stating age, qualifications, and salary 
expected, P1218, The Engineer Office. P1218 A 
RAUGHTSMAN REQU IRED by Firm of London 
I Engineers. Experience in Mechanical, Heating 
and Ventilating Plants, &c., an advantage,—Address, 
giving full particulars, 505, ‘The Engineer Office. jon 8 
RAUGHTSMAN REQUIRED by East Anglian 
firm for Plant Engineer Office; experience in 
Building Construction essential.—Address, 250, The 
Engineer Office. 250 A 
RAUGHTSMAN ~ REQUIRED, "Experienced in 
Doe Design and Construction of Dock and Retaining 
Walls, Masonry Work and Foundations, State axe, 
experience and salary.—Address, 279, The ee 
Office 27 





RAUGHTSMAN REQUIRED for Portable Engine 
Design by East Anglian firm.—Address, a6, 
The Engineer Office. 316 A_ 


RAUGHTSMAN WANTED, Accustomed to (as 

Producers, Designs, and General Mechanical 

Engineering. Give age and salary required, and when 
at liberty. *F sddress, 635, The Engineer Office. 635 





RAUGHTSMAN WANTED for Birmingham Dis 
trict for Machine Tool Work; a young man 
with training in a Machine Tool factory prefe rred 
permanent and improving position. State salary. 
age, &c.— Address, 586, The Engineer Office. 5364 





RAUGHTSMAN WANTED tor Engineering Works 

in Scotland, with intensive practical and tec! a 

nical experience in Steam Engines (ordinary ane 
unifiow). State age, salary required, and sive = 
particulars ha past experience.—Address, Ss : re 


Engineer Office. 





RAUGHTSMAN WANTED, Fully ‘Experienced in 
D*% Gas Plant and General Constructional Work.- 
stating ave, full particulars 
ot experience and salary required, to General Manas na 
Cc, and W. WALKER, Ltd., Donninaton,, wr 
Newport, Salop. AL 


Continued on page iti 


Apply in strict confidence, 
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a : ane 


Distribution of Concrete by Inclined 
Chutes. 


No. I. 


ENGINEERING construction in the United States 
makes use of concrete to such an enormous extent 
and for erections of such illimitable variety and size 
that numerous special methods and appliances have 
been devised to facilitate and expedite the handling 
and placing of the concrete. The matter has received 
great impetus from the ever-growing desire to elimi- 
nate or to reduce as far as possible the use of manual 
labour; that is, common or unskilled labour. One 
special line cf development in this direction is the 
distribution of the concrete from the mixing plant to 
the moulds or forms by means of gravity in inclined 
chutes or troughs—sometimes called spouts—the 
concrete being raised first in a tower carrying the 
higher end of the chute. 

This method has been adopted widely for a great 
variety of work, including the construction of large 
warehouses, dams, reservoirs, sewers, bridges, and so 
forth. It has been applied also to many smaller 
structures, such as ordinary conerete arch and girder 
bridges for highways and railways. In some cases 
it is supplemented by manual labour, the chutes 
delivering the concrete to hoppers or bins from which 
it is discharged into wheel barrows or large hand 
carts, by which it is conveyed to the forms. The 
parts and appliances of such gravity concreting plants 





platforms attached to the tower. On large works 
they are from 150ft. to 200ft. in height, and in at 
least one case a 350ft. tower was used. The height 
is determined by the length and inclination of the 
chute, and the height of the lower end of the chute 
above the ground, together with an additional 15ft. 
to 25ft. above the chute hopper to provide room for 
the head sheaves. The towers are steadied by guy 
lines of wire cable attached to the top corners. 
Towers with two hoists are used on some works of 
great extent where rapid progress is desired, while a 
quadruple tower with four hoists was used in the con- 
struction of a very large warehouse at Chicago for 
the United States Army service, which was built with 
exceptional speed under the emergency of war re- 
quirements. Shorter auxiliary or relay towers are 
used where the distance is considerable, one of the 
chutes from the main tower at the mixing plant 
feeding the concrete into a hopper for charging the 
bucket in the relay tower, which then raises it to the 
head of the second line of chutes. As a rule the tower 
hopper is carried by a steel frame sliding on guides 
and supported by tackle. As the work extends and 
a greater length or height of chute is required, the 
hopper is raised correspondingly on the tower. 
Generally speaking, the chuting or spouting 
arrangements may be divided into two classes—first, 
those serving a long and narrow stretch of work, 
such as a viaduct or sewer ; secondly, those serving 
an approximately rectangular area, such as for a 
building or reservoir. In most cases of the first class 
the inclined chute is suspended by hangers from a 


have been worked out in great variety by manufac- | long cable having its upper end anchored to the top 





into a hopper. This plant was used on a large ware- 
house. A double calle system with two towers and 
chutes is shown in Fig. 6—page 256. The mixer 
plant is situated at the base of the higher tower at the 
left. As the extreme distance is too great to be 
reached by one line of chute, with a tower of prac- 
ticable height, this main chute delivers concrete to a 
hopper which feeds a hoisting bucket in the second 
or relay tower, from which a second chute reaches 
the farthest limit of the work. This plant was used 
in building the concrete arch bridge to carry Fifth- 
street across the Miami River at Dayton, Ohio. 

The jib-supported system is shown in Fig. 2. This 
has a steel tower with latticed jib, from the end of 
which is suspended the lower end of the chute leading 
from the hopper. The same attachment also carries 
a swinging triangular frame having a chute on one side. 
With this arrangement there is a reach of 100ft. from 
the tower. For a greater distance the swinging 
chute discharges into other sections of chute sup- 
ported on falsework or blocking. Beneath the main 
jib is a smaller jib used for hoisting and handling 
material. One of the many modifications of the 
chute system is shown in Fig. 7—page 256—which 
illustrates the concreting of the deck of the municipal 
pier at Chicago, 3000ft. long and 300it. wide. “The 
floors on either side are the ground floors of two two- 
storey steamer sheds. The 125ft. travelling tower 
carries two 120ft. steel chutes on trussed frames, the 
lower ends of which are carried by wooden horses 
mounted on wheels. Note the vertical pipes for 
intermediate discharge. Still another modification 
is shown in Fig. 8—page 256—where the drop chute 











FIG. 1—CABLE-SUPPORTED CHUTE AT PHILADELPHIA 


turing concerns which make a specialty of machinery 
and apparatus for concrete construction work. Rail- 
way and floating plants of this kind have been used 
as well as the ordinary stationary plants. Under 
this system of operation the materials are more or 
less mechanically and automatically handled, 
measured, and fed to the concrete mixer, from which 
the conerete is discharged into a bucket which travels 
in a hoisting tower and is tilted mechanically and 
automatically at the determined height of its travel, 
so as to deliver the concrete into a hopper on the 
outer face of the tower. From the bottom of this 
hopper extends the inclined chute. 

In the smaller plants the concrete flows directly 
into the chute. For larger plants, however, where 
two or more lines of chutes may be served, the hopper 
is of such size as to serve as a temporary receiver or 
reservoir, and a man is stationed on a platform to 
open and clese the gates of the opening to different 
chutes. His duty is important, as he must see that 
the conerete is so discharged as to flow in a uniform 
s‘eady stream. Intermittent rushes of concrete are 
likely to spill over the sides of the chute and to clog 
at slight irregularities in the slope or at the connec- 
tions between sections of the chutes. The receiving 
hopper in such cases should have a capacity 50 per 
cent. greater than that of the hoisting bucket, so that 
in the event of temporary delay in delivery to the 
chutes it will not be necessary to stop the mixer. 

The towers—even those of. considerable height— 
‘re generally of wood, but steel towers of sectional 
construction are used also. They are erected readily 
and without the use of falsework, the connections 
and joints being spiked or bolted by men on working 
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of the tower, the chute forming a continuous slope. 
For cases of the second class the chutes are more 
usually in sections carried by jibs or derrick booms, 
the sections being connected by swivel joints or 
hangers which enable them to be swung independ- 
ently, each revolving horizontally around its upper 
end attachment. Both systems are used in an almost 
endless variety of ways and modifications, while in 
many cases a combination of both methods is em- 
ployed. Thus a cable-supported line of stationary 
chute may extend from the hoisting tower to the 
head of a jib crane or derrick, to which is attached the 
upper end of a swinging section of chute having its 
lower end suspended from the jib. The cable also 
sometimes carries a line of chute sections, with a 
vertical drop from each section to the next instead 
of a continuous chute with unbroken slope. Every 
contract or separate piece of work presents its own 
problems and requirements, and the chuting system 
is arranged to meet the conditions of the work. 
Before proceeding with further description of the 
different methods and their details, it will be useful 
to illustrate the system in general. Fig. 5—page 256 
—shows the cable-supported chute equipment for 
the Okaw Bridge on the Chicago and Eastern Illinois 
Railway—a concrete arch structure replacing the old 
steel viaduct shown beyond the arches. This bridge 
is described more fully below. The cable in Fig. 1 
is attached to an anchor tower nearly as high as the 
290ft. main tower, and a special gate attachment at 
the middle of the chute provides for tapping the flow 
and delivering the concrete to various places by 
means of the separate chute sections. To the right 
of the anchor tower the chute is shown discharging 





FIG. 2—JIB-SUPPORTED CHUTE WITH STEEL TOWER 


is suspended from one of the guy lines of the tower 
instead of from a jib, and the lower portion of the 
chute is supported by horses ‘or falsework. This 
latter plant is placing concrete for the upper floors 
of the recreation hall at the outer end of the Chicago 
pier. 

For the cable-supported continuous chute system 
the suspension cable has its upper end attached to 
the top of the tower, while its lower end is anchored 
to an attachment at the ground or to the top of an 
auxiliary tower if the lower end of the chute is to be 
kept high above the ground, as in the construction of 
a high bridge or viaduct. Attached to this cable 
at intervals—-or to small trolleys riding on the cable— 
are the upper blocks of falls or suspender tackles, 
the lower blocks of which are hooked to attachments 
on the chute. This arrangement is shown in Fig. 3 
The free ends of the suspender ropes are led to the 
ground or to some convenient point, so that the 
height or length of the suspender can be adjusted 
and the chute maintained at a practically uniform 
siope. These ropes are preferably of hemp. 

Lateral chutes on falsework or portable timber 
frames or “horses”? can be placed to distribute 
the concrete from the end of the main delivery chute. 
Intermediate points beneath the long chute can. be 
served by means of vertical drop pipes inserted as 
required. At the top of the pipe is a hinged section 
or gate, which normally forms a part of the bottom 
of the chute. This can be turned, however, so as to 
obstruct the chute and leave the top of the pipe open 
to receive the flow of concrete. Inclined lengths cf 
chute may be placed to distribute the concrete from 
the bottem cf the pipe, but in many cases the pi} e 
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itself is flexible or articulated, being composed of a 
series of telescoping secfions hung together by short 
chains at the joints. These details also are shown in 
Fig 

In building a five-storey warehouse and goods 
Station, 590ft. by 240ft., at Chicago, a double-cage 


tower 185ft. high was placed near the centre of the | 


site in an open light court, and cables in opposite 
directions carried two lines of chutes. The mixing 
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| carts of }-yard capacity for delivery to the forms. As 
| it is not economical to carry the concrete far in these 
| buggies, two travelling plants with }-yard mixers 
| were used for the more distant parts of the work. 
| The central plant delivered from 900 to 1000 yards of 
| concrete per eight-hour day. 

| Great rapidity of construction was necessary in 
| building a concrete warehouse for the Quarter- 
‘master’s Department, United States Army, at Chicago, 
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FIG. 3—METHOD OF SUSPENDING CHUTE FROM A CABLE 


plant was placed at the basement level, with two 
one-yard mixers supplied by gravity from overhead 
bins having automatie measuring hoppers. These 
bins were at the second-storey level. and were supplied 
by 36in. belt conveyors; one end of the conveyor ex- 
tended under the stone or sand stock bins and the 
other end was inclined so as to deliver the material 
into the elevated bin at the mixer plant. A third 
conveyor carried the cement from a shed at the first 


in 1918. This building is 325ft. by 600ft., six storeys 


high, requiring 62,000 yards of conerete and 3500 tons | 


of steel reinforcing rods. It was required that the 
foundations of 600 concrete cylinder piers, 4ft. dia- 
meter, should be completed in thirty days, and the 
concrete columns and floors and roof in sixty days. 
The plant for this work was designed with special 
eare. A four-cage tower 25¢0ft. high was erected, 
having four buckets of 2 yards eapacity, each serving 


| two 30in. belts 300ft. long at right angles to the 
|former. The 30in. belts travelled in a tunnel and 
|delivered the materials to inclined belts feeding 
| vertical chain conveyors which discharged the 
|materials into the elevated hoppers over the mixer 
|plant. Sacks of cement were carried by two 3Cin. 
| inclined conveyors, at the top of which they were 
| opened by hand and emptied into the cement bin. 
Two mixers with drums of 56 cubic feet capacity 
discharged directly into the hoisting buckets, each 
| mixer serving two buckets. 

An even larger concrete building for the Bevo mani- 
| facturing plant at St. Louis is an eight-storey struc. 
| ture, 545ft. by 600ft. For this there were two main 
hoisting towers 310ft. high, each with a bucket of 
30 cubic feet capacity. Two other towers served 
|for the attachment of the cables and for auxiliary 
| buckets, which were fed from the chutes and lowered 
| the concrete to the work on the lower floors. Auxi 
liary lines of chutes were extended across the site on 
|falsework. The inclination of the main chutes wa- 
| about 1 on 3. 

| Application of the cable support to a chute com- 
| posed of sections forming a series of steps is shown 
|in Fig. 4, which represents the construction of an 
arch bridge on the Frankfort and Indianapolis Rail 
} road. In this case there are two falls or suspenders 
at each joint, but this is not always necessary, as the 
lower section may be hooked to the upper one and 
the joint thus carried by one suspender. Railway 
wagons on the span at the left deliver sand and washed 
gravel into the stock bins, from which the materials 
| are discharged through side gates into a side-tipping 
steel truck operated by hand on a narrow-gauge lin 
to the petrodriven concrete mixer at the base of 
the tower. Cemert in sacks is slid down an inclined 
runway to the storage shed. 

The construction of the Brooklyn-Brighton con- 
erete arch bridge, 1730ft. long, at Cleveland, is an 
example of chuting by the aid of auxiliary towers, 
as ilustrated by the smaller installation shown in 
Fig. 6—page 256. The cable suspension system was 
used here with four hoisting towers, the first and third 
of which were 200ft. high and equipped with coneret: 
mixing machinery. The second and fourth towers 
were 175ft. high. and their hoisting buckets were 
charged from hoppers fed by the main chutes, these 
buekets being then raised to discharge the conerete 
into second lines of chutes. In this way concrete 
was delivered along a total distence of 1730ft. at e 
| maximum rate of 60 cubie yards per hour and with an 
average rate of 40 vards per hour. The lines of 
chutes were about 5ft. from the side of the viaduct, 
and had an inclination of 1 in 2}. 

For the Okaw viaduct on the Chicago and Eastern 
Mlinois Railroad—already mentioned, and shown in 
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FIG. 4—CABLE-SUPPORTED SECTIONAL CHUTE, 


or ground floor level to the cement feed bin at the 
second floor, the sacks being opened at the shed and 
the cement poured upon the belt. This conveyor 
was enclosed to protect the cement from wind and 
rain. 

Most of the concrete from this plant was delivered 
by the chutes to hoppers at the level of the floor 
being concreted. From these hoppers it was dis- 
charged through gates into two-wheeled buggies or 





> 





a cable-supported chute leading to a floor hopper 
from which wheeled hand carts were loaded. The 
greatest length of chute was 500ft., and the maximum 
lead or travel of the catts was only 100ft. Stone 
and gravel were unloaded from railway wagons by 
locomotive cranes operating grab buckets which 
charged the elevated stock bins. 1000ft. long. Side 
gates on opposite sides of the bins fed the materials 
to 24in. belt conveyors 500ft. long, which in turn fed 


| arches, and the rails are S0ft. above the ground. 





FRANKFORT AND INDIANAPOLIS RAILWAY 


Fig. 5, page 256—all the concrete for foundations, 
piers, arches, and abutments was placed from a single 
tower erected at about one-third the distance from 
the north end. The structure is 550ft. long, with five 
The 
tower was of timber construction, 200ft. high, well 
guved against the wind and braced at the lower part 


|on one side by an auxiliary tower built against the 


main one as a bittress. From the head of the tower 
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a Ijin. steel cable was stretched diagonally across the 
line of the viaduct to an anchor tower at the opposite 
side and end, the top of this tower being at such an 
elevation that the cable carried the lower end of the 
chute above the highest level of concrete in the bridge. 
Beyond this tower the cable extended to an anchorage 
in the ground. From the end of the chute portable 
sections of troughs were led on the timbering to the 
desired point of the forms or moulds. 

This viaduct paralleled an old steel viaduct, and 
railway wagons on the latter dropped sand and stone 
on to stock piles beneath. Cement—in sacks—was 
unloaded from wagons on a siding at the end of the 
viaduet and lowered on a platform truck on a cable 
incline of 24in. gauge having a gradient of 1 in 10. 
A derrick with grab bucket delivered stone and sand 
to elevated bins from which it was fed by gravity to 
the mixer of }-yard capacity. This plant made a 
record of 85 yards per hour and 325 yards in a ten- 
hour day. 





British Association. 


PRESIDENTIAL ADDRESS BY Sirk CHARLES A. 
PARSONS. 


THREE years of anxiety and stress have passed 
since the last meeting of the British Association. The 
weight of the struggle which pressed heavily upon us 
at the time of the Newcastle meeting in 1916 had 
increased so much in intensity by the spring of 1917 
that the Couneil, after consultation with the Local 
Committee at Bournemouth, finally decided to cancel 
the summer meeting of that year. This was the 
first time in the history of the Association that an 
annual meeting was not held. 

We all rejoice to feel thet the terrible ordeal through 
which the whole Empire has been passing has now 
reached its final phases, and that during the period 
of reorganisation, social and industrial, it is possible 
to resume the annual meetings of the Association 
under happier conditions. We have gladly and with 
much appreciation accepted the renewed invitation 
of our friends and colleagues at Bournemouth. 

We are gathered together at a time when, after a 
great upheaval, the elemental conditions of organisa- 
tion of the world are still in flux, and we have to 
consider how to influence and mould the recrystallisa- 
tion of these elements into the best forms and most 
economic rearrangements for the benefit of civilisa- 
tion. That the British Association is capable of 
exerting a great influence in guiding the nation 
towards advancement in the sciences and arts in the 
most general sense there can be no question, and of this 
we may be assured by a study of its proceedings in 
conjunction with the history of contemporary progress. 
Although the British Association cannot claim any 
paramount prerogative in this good work, yet it can 
certainly claim to provide a free arena for discussion 
where in the past new theories in science, new pro- 
positions for beneficial change, new suggestions for 
casting aside fetters to the advancement in science, 
art and economics have first seen the light of publica- 
tion and discussion. 

For more than half a century it has pleaded strongly 
for the advancement of science and its application to 
the arts. Inthe yearly volume for 1855 will be found 
a report in which it is stated that “‘ The objects for 
which the Association was established have been 
carried out in three ways: First, by requisitioning 
and printing reports on the present state of different 
branches of science ; secondly, by granting sums of 
money to small committees or individuals, to enable 
them to carry on new researches ; thirdly, by recom- 
mending the Government to undertake expeditions 
of discovery, or to make grants of money for certain 
national purposes, which were beyond the means 
of the Association.” Asa matter of fact. it has, since 
its commencement, paid out of its own funds upwards 
of £80,000 in grants of this kind. 


DEVELOPMENTS PRIOR TO THE WAR. 


It is twenty-nine years since an engineer, Sir 
Frederick Bramwell, occupied this chair and dis- 
coursed so charmingly on the great importance of the 
next to nothing, the importance of looking after little 
things which, in engineering, as in other walks of 
life, are often too lightly considered. 

The advances in engineering during the last twenty 
years are too many and complex to allow of their 
description, however short, being included in one 
address, and, following the example of some of my 
predecessors in this chair, I shall refer only to some 
of the most important features of this wide subject. 
I feel that I cannot do better than begin by quoting 
from a speech made recently by Lord Incheape, when 
speaking on the question of the nationalisation of 
coal: “It is no exaggeration to say that coal hes 
been the maker of modern Britain, and that those 
who discovered and developed the methods of work- 
ing it have done more to determine the bent of British 
activities and the form of British society than all the 
Parliaments of the past hundred and twenty years.” 

James Watt.—No excuse is necessary for entering 
upon this theme, because this year marks the hun- 
dredth anniversary of the death of James Watt, and 
in reviewing the past it appears that England has 





gained her present proud position by her early enter- 
prise and by the success of the Watt steam engine, 
which enabled her to become the first country to 
develop her resources in coal, and led to the establish- 
ment of her great manufactures and her immense 
mercantile marine. 

The laws of steam which James Watt discovered 
are simply these: That the latent heat is nearly 
constant for different pressures within the ranges used 
in steam engines, and that. consequently, the greater 
the steam pressure and the greater the range of 
expansion the greater will be the work obtained from 
a given amount of steam. Secondly, as may now 
seem to us obvious, that steam from its expansive 
force will rush into a vacuum. Having regard to the 
state of knowledge at the time, his conclusions appear 
to have been the result of close and patient reasoning 
by a mind endowed with extraordinary powers of 
insight into physical questions, and with the faculty 
of drawing sound practical conclusions from numerous 
experiments devised to throw light on the subject 
under investigation. His resource, courage, and 
devofion were extraordinary. 

In commencing his investigations on the steam 
engine he soon discovered that there was a tremendous 
joss in the Newcomen engine, which he thought might 
be remedied. This was the loss caused by condensa- 
tion of the steam on the cold metal walls of the 
cylinder. He first commenced by lining the walls 
with wood, a material of low thermal conductivity. 
Though this improved metters, he was not satisfied ; 
his intuition probably told him that there should be 
some better solution of the problem, and doubtless 
he made many experiments before he realised that 
the true solution lay in a condenser separate from the 
cylinder of the engine. It is easy after discovery to 
say, ‘How obvious and how simple,” but many of 
us here know how difficult is any step of advance 
when shrouded by unknown surroundings, and we 
can well appreciate the courage and the amount of 
investigation necessary before James Watt thought 
himself justified in trying the separate condenser. 
But to us now, and to the youngest student who 
knows tho laws of steam as formulated by Carnot, 
Joule, and Kelvin, the separate condenser is the 
obvious means of constructing an economical con- 
densing engine. 

Watt’s experiments led him to a clear view of the 
great importance of securing as much expansion as 
possible in his engines. The materials and appliances 
for boiler and machine construction were at that 
time so undeveloped that steam pressures were prac- 
tically limited to a few pounds above atmospheric 
pressure. The cylinders and pistons of his engines 
were not constructed with the facility and accuracy 
to which we are now accustomed, and chiefly for these 
reasons expansion ratios of from two to threefold 
were the usual practice. Watt had given to the world 
an engine which consumed from 5 lb. to 7 lb. of coal 
per horse-power hour, or one-quarter of the fuel pre- 
viously used by any engine. With this consumption 
of fuel its field under the conditions prevailing at 
the time wes practieally unlimited. What need was 
there, therefore, for commercial reasons, to endeavour 
still further to improve the engine at the risk of 
encountering fresh difficulties and greater com- 
mercial embarrassments ? The course was rather for 
him and his partners to devote all their energy to 
extend the adoption of the engine as it stood, and 
this they did, and to the Watt engine, consuming 
from 5 lb. to 7 lb. of coal per horse-power, mankind 
owes the greatest permanent advances in material 
welfare recorded in history. 

With secondary modifications it was the prime 
mover in most,general use for eighty years—.e., till 
the middle of last century. It remained for others 
to carry the expansion of steam still further in the 
compound, triple, and, lastly, in the quadruple- 
expansion engine, which is the most economical 
reciprocating engine of to-day. 

Watt had considered the practicability of the 
turbine. He writes to his partner, Boulton, in 1784: 
““The whole success of the machine depends on the 
possibility of prodigious velocities. In short, without 
Gcd makes it possible for things to move them one 
thousand feet per second, it:cannot de us much harm.” 
The advance in tools of pretisien, and a clearer know- 
ledge of the dynamics of rotating bodies, have now 
made the speeds mentioned by Watt feasible, and 
indeed common, everyday practice. 

Turbines—The turbine of to-day carries the 
expansion of steam much further than has been found 
possible in any reciprocating engine, and ewing to this 
property it has surpassed it in the economy of coal, and 
it realises to the fullest extent Watt's ideal of the 
expansion of steam from the boiler to the lowest 
vapour pressure obtainable in the condenser. 

Among the minor improvements which in recent 
years have conduced to a higher efficiency in turbines 
are the more accurate curvature of the blades to 
avoid eddy losses in the steam, the raising of the 
peripheral velocities of the blades to nearly the velocity 
of the steam impinging upon them, and details of 
construction to reduce leakages to a minimum. In 
turbines of 20,000 to 30,000 horse-power 82 per cent. 
of the available energy in the steam is now obtainab‘e 
as brake horse-power, and with a boiler efficiency of 
85 per cent. the thermcdynamic efficiency from the 
fuel to the electrical output of the alternator has 
reached 23 per cent., and shortly may reach 28 per 





cent., a result rivalling the efficiency of internal com- 
bustion engines worked by producer gas. 

During the twenty years immediately preceding the 
war turbo-generators had increased in size from 5006 
kilowatts to 25,000 kilowatts, and the consumption 
of steam had fallen from 17 lb. per kilowatt-hour to 
10.3]b. per kilowatt-hour. Turbines have become 
the recognised means of generating electricity from 
steam on a large scale, although they have not super- 
seded the Watt engine for pumping mines or the 
drawing of coal, except in so far as it is 2 means for 
generating electricity for these purposes. In the 
same period the engine power in the mercantile 
marine had risen from 3900 of the King Edward to 
75,000 of the Mauretania. 

As regards the Royal Navy, the engine power of 
battleships prior to the war had increased from 
12,000 indicated horse-power to 30,000 shaft horse- 
power, while the speed advanced from 17 knots to 
23 knots, and during the war, in ships of the “‘ Queen 
Elizabeth’ class, the power amounted to 75,000 
shaft horse-powei, with a speed of 25 knots. In 
cruisers similar advances were made. The indicated 
horse-power of the Powerful was 25,000, while the 
shaft horse-power of the Queen Mary was 78,000, with 
a speed of 28 knots. During the war the power 
obtained with geared turbines in the ‘‘ Courageous ”’ 
class was 100,000 shaft horse-power, with a speed of 
32. knots, the maximum power transmitted through 
one gear wheel being 25,000 horse-power, and through 
one pinion 15,500 horse-power, while in destroyers 
speeds up to 39 knots have been obtained. The 
aggregate horse-power of war and mercantile turbined 
vessels throughout the world is now about 35 millions. 

These advances in power and speed have been made 
possible mainly by the successive increase in economy 
and diminution of weight derived from the replace- 
ment of reciprocating engines by tarbines direct 
coupled to the propellers, and later *by the intro- 
duction of reduction gearing between the turbines 
and the propellers; also by the adoption of water- 
tube boilers and of oil fuel. With these advances 
the names of Lord Fisher, Sir William White, and Sir 
Henry Oram will always be associated. 

The Work of Sir William White.—With the great 
work of the Royal Navy fresh in our minds we cannot 
but recall the prominent part taken by the late Sir 
William White in its construction. His . sudden 
death, when President-elect for 1913, lost to the nation 
and to the Association the services of a great naval 
architect who possessed remarkable powers of pre- 
vision and dialectic. He was Chief Constructor to 
the Admiralty from 1885 to 1901, and largely to him 
was due the efficiency of our vessels in the Great War. 

White often referred to the work of Brunel as the 
designer of the Great Eastern, and spoke of him as 
the originator of the cellular construction of the 
bottoms of ships, since universally adopted, as a 
means of strengthening the hull and for obtaining 
additional safety in case of damage. Scott Russell 
was the builder of this great pioneer vessel, the fore- 
runner of the Atlantic liners, and the British Associa- 
tion may rightly feel satisfaction in having aided him 
when a young man by pecuniary grants to develop 
his researches into the design and construction of 
ships and the wave-line form of hull which he 
originated, a form of special importance in paddle- 
wheel vessels. 

So much discussion has taken place in the last four 
years as to the best construction of ship to resist 
torpedo attacks that it is interesting to recall briefly 
at the present time what was said by White in his 
Cantor Lectures to the Royal Society of Arts in 
1906: ‘‘Great attention has been bestowed upon 
means of defence against underwater torpedo attacks. 
From the first. introduction of torpedoes it was 
recognised that extreme water-tight subdivision in 
the interior of warships would be the most important 
means of defence. Experiments have been made 
with triple water-tight skins forming double cellular 
sides, the compartments nearest the outer bottom 
being filled in some cases with water. coal, cellulose, 
or other materials. Armour plating has been used 
both on the outer bottom and on inner skins.” He 
also alludes to several Russian ships which were 
torpedoed by the Japanese, and he concludes by 
saying: ‘‘Up to date the balance of opinion has 
favoured minute water-tight subdivisions and com- 
paratively thin water-tight compartments, rather 
than the use of internal armour, whose use, of course, 
involves large expenditure of weight and cost.”’ 

The present war has most amply confirmed his 
views and conclusions, then so lucidly and concisely 
expressed. 

While on the subject of steamships it may perhaps 
be opportune to say one word as to their further 
development. The size of ships had been steadily 
increasing up to the time of the war, resulting in a 
reduction of power required to propel them per ton 
of displacement. On the other hand, thanks to their 
greater size and more economical machinery, speeds 
have been increased when the traffic has justified the 
greater cost. The limiting factor to further increase 
in size is the depth of water in the harbours. With 
this restriction removed there is no obstacle to build- 
ing ships up to 1000ft. in length or more, provided 
the volume and character of the traffic are such’as to 
justify the capital outlay. 

Tungsten Sieel—Among other important pre-war 
developments that have had a direct bearing upon the 
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war mention should be made of the discovery and 
extensive use of alloys of steel. The wonderful pro- 
perties conferred upon steel by the addition of tung- 
sten were discovered by Mushet in 1868, who has 
not been sufficiently credited with his share in making 
the Bessemer process a practical sueceess, and later 
this alloy was investigated and improved by Maunsel 
White and Taylor, of Philadelphia. The latter 
showed that the addition of tungsten to steel has the 
following effect: That after the steel has been 
quenched at a very high temperature near its melting 
point it can be raised to a much higher temperature 
than is possible with ordinary carbon tool steel with- 
out losing its hardness and power of cutting metal. 
In other words, it holds the carbon more tenaciously 
in the hardened state, and hence tungsten steel tools, 
even when red hot, can cut ordinary mild steel. It 
has revolutionised the design of machine tools and 
has increased the output on heavy munition work by 
100 per cent. and in ordinary engineering by 50 per 
cent. 

The alloys of steel and manganese with which Sir 
Robert Hadfield’s name is associated have proved 
of utility in immensely increasing the durability of 
railway and tramway points and crossings, and for 
the hard teeth of machinery for the crushing of stone 
and cther materials, and, in fact, for any purposes 
where great hardness and strength are essential. 

Investigation of Gaseous Explosions.—Brief refer- 
ence must also be made—and it will be gratifying to 
do so—to the important work of one of the Com- 
mittees of the British Association appointed in 1908, 
under the chairmanship of the late Sir William Preece, 
for the investigation of gaseous explosions, with 
special reference to temperatura. The investigations 
of the Committee are contained in seven yearly 
reports up to 1914. Of the very important work cf 
the Committee I wish to refer to one investigation in 
particular, which has proved to be a guiding star to 
the designers and manufacturers of internal com- 
bustion engines in this country. The members of 
the Committee more directly associated with this 
particular investigation were Sir Dugald Clerk, Pro- 
fessor Callendar, and the late Professor Bertram 
Hopkinson. 

The investigation showed that the intensity of the 
heat radiated by the incandescent gases to the walls 
of the cylinder of a gas engine increases with the size 
of the cylinder, the actual rate of this increase being 
approximately preportional to the square root of the 
depth of the radiating incandescent gas ; the intensity 
was also shown to increase rapidly with the richness 
of the gas. It suffices now to say that the heat in a 
large cylinder with a rich explosive mixture is so 
intense that the metal eventually cracks. The 
investigation shows why this ccecurs, and by doing 
so has saved enormous sums to the makers of gas and 
oil engines in this country, and has led them to avoid 
the large cylinder, so common in Germany before 
the war, in favour of a multiplicity of smaller cylinders. 


ScIENCE AND THE WAR. 


In coming to this section of my address I am 
reminded that in the course of his presidential address 
to Section G, in 1858, Lord Rosse said: ‘“‘ Ancther 
object of the Mechanical Section of the Association 
has been effected—the importance of engineering 
science in the service of the State has been brought 
more prominently forward. There seems, however, 
something still wanting. Science may yet do more 
for the Navy and Army if more called upon.” 

Comparatively recently, too, Lord French remarked: 
“We have failed during the past to read accurately 
the lessons as regards the fighting of the future which 
modern science and invention should have taught us.” 

In view of the eminent services which scientists 
have rendered during the war, I think that we may be 
justified in regarding the requirement stated by Lord 
Rosse as having at last been satisfied, and also in 
believing that such a criticism as Lord French rightly 
uttered will not be levelled against the country in the 
future. 

Though’British men cf science had not formerly 
been adequately recognised in relation to war and the 
saf-ty of their country, yet at the call of the sailors 
and the soldiers they whole-heartedly and with 
intense zeal devoted themselves to repair the negli- 
gence of the past and to apply their unrivalled powers 
and skill to encounter and overcome the long-standing 
machinaticns of the enemy. They worked in close 
collaboration with the men of science of the allied 
nations and eventually produced better war material, 
chemicals, and apparatus of all kinds for vanquishing 
the enemy and the saving of our own men than had 
been devised by the eremy during many years of 
preparaticn planned on the basis of a total disregard 
of treaties and the conventions of war. 

Four years is too short a time for much scientific 
invention to blo:som to useful maturity, even under 
the forced exigencies of war and Government control. 
It must be remembered that in tho past the great 
majority of new discoveries and inventions of merit 
have taken many years—sometimes generations—to 
bring them into general use. It must also be men- 
tioned that in scme instances disccveries and inven- 
tions are attributable to the general advance in science 
and the arts which has brought within the region of 
practical politics an attack cn some particular prob- 
lem. So the werk cf the scientists during the war has 





perforce been directed mors to the application of 
known principles, trade knowledge, and properties 
of matter to the waging of war, than to the making 
of new and laborious discoveries ; though, in effecting 
such applications, inventions of a high order have 
been achieved, some of which promise to ba of great 
usefulness in time of peace. 

The advance of science and the arts in the last 
century had, however, wrought a great change in tha 
implements of war. The steam engine, the internal 
combustion engine, electricity, and the advances in 
metallurgy and chemistry had led to the building up 
of immense industrics which, when diverted from 
their normal uses, have produced unprecedented 
quantities of war material for the pwposes of the 
enormous armies and also for the greatest Navy 
which the world has ever soen. 

The destructive energy in the field and afloat has 
multiplied many hundredfcld since the time of the 
Napoleonic wars ; both before and during the war the 
size of guns and the efficiency of explosives and shell 
increaséd immensely, and many new implements of 
destruction were added. Modern science and engi- 
neering enabled armies unprecedented in size, 
efficicney and equipment to be drawn from all part» 
of the world and to be concentrated rapidly in the 
fighting line. 

To build up the stupendous fighting organisation 
ships have been taken from their normal trade routes, 
locomotives and material from the home railways, 
the normal manufactures of the country have been 
largely diverted to munitions of war; the home rail- 
ways, tramways, roads, buildings and constructions, 
and material of all kinds have been allowed to depre- 
ciate. The amount of depreciation in roads and rail- 
ways alone has been estimated at 400 millions per 
annum at present prices. Upon the ecmmunity at 
home a very great and abnormal strain has been 
thrown, notwithstanding the increased output per 
head of the workers derived from modern methods 
and improved machinery. In short, we have seen 
for the first time in history nearly the whole popula- 
tions of the principal contending nations enlisted in 
intense personal and collective effort in the contest, 
resulting in unpreeedented loss of life and destruction 
of capital. 

A few figures will assist us to realise the great 
difference between this war and all preceding wars. 
At Waterloo, in 1815, 9044 artillery rounds were 
fired, having a total weight of 37.3 tons, while on one 
day during the Jast offensive in France, on the British 
front alone, 943,837 artillery rounds were fired, 
weighing 18,080 tons—over 100 times the number of 
rounds and nearly 540 times the weight of pro- 
jectiles. Again, in the whole of the South African 
War, 273,000 artillery rounds were fired, weighing 
approximately 2800 tons; while during the whole 
war in France, on the British front alone, over 170 
million artillery rounds were fired, weighing nearly 
33 million tons—622 times the number of rounds, and 
about 1250 times the weight of projectiles. 

However great these figures in connection with 
modern land artillery may be, they become almost 
insignificant when compared with those in respect of 
@ modern naval battle squadron. The Queen 
Elizabeth when firing all her guns discharges 18 tons 
of metal and develops 1,870,000 foot-tons of energy. 
She is capable of repeating th's discharge once every 
minute, and when doing so develops by her guns an 
average of 127,000 effective horse-power, or more 
than one and a-half times the power of her pro- 
pelling machinery, and this energy is five times greater 
than the maximum average energy developed on the 
Western Front by British guns. Furthermore, if all 
her guns were fired simultaneously they would for 
the instant be developing energy at the rate of 
13,132,000 horse-power. From these figures we can 
form some conception of the vast destructive energy 
developed in a modern naval battle. 


(To be continued.) 








Proposed Anglo-Swedish Train 
Ferry Service. 


For more than ten years those interested in Anglo- 
Swedish trade and its development have been study- 
ing the question of improving the maritime com- 
munication between the two countries. Following 
various reports and memorials the Swedish Govern- 
ment in 1913 appointed a commission to investigate 
the prospects of establishing a reguler daily steamship 
service between Gothenburg and an English port. 
This commission’s report rejected the proposal for a 
daily service on the score of cost, but on its being 
remitted to the Swedish Board of Trade that body 
expressed the opinion in 1916 that satisfactory 
improvement could only be secured by the institution 
of such a daily service, and that the steamers should 
be owned and managed by the Government. At the 
same time the Board remarked that train ferrios 
would be preferable to ordinary express boats, 
because they would not only eliminate transhipment 
and warehousing of goods and afford the other usual 
benefits, but would stand a better chance of attracting 
Anglo-Russian traffic. The cost of the service, it was 
foreseen, would be very considerable, and at first 





would probably exceed the receipts, but as a State 
undertaking the enterprise, it was held, would be 
justified. The Swedish Stete Railway Administra- 
tion, with its experience of the Trelleborg-Sassnitz 
line in mind, expressed its approval of the scheme end 
urged its thorough investigation. Accordingly a Bill 
proposing a grant for the purpose was laid before, and 
passed by, the Swedish Parliament in 1916, and a 
strong commission, assisted by experts, was appointed 
to study the project afresh. 

In connection with the scheme it is to be noted that 
in 1913, just over 29 per cent. of Sweden's total 
exports were sent to this country, just under 22 per 
cent. going to Germany. Of her imports 24.4 por 
cent. came from us and $4.2 per cent. from Germany. 
Of her exports to this country foremost plece wa 
occupied by wooden goods, followed in order of magni- 
tude by butter, bacon and eggs. and then by wood 
pulp. Iron and steel cecup‘ed fourth place, paper 
fifth and matches sixth. Of Sweden’s imports from 
this country coal and coke were by far the most 
important. Manufactured textiles, including yarn, 
were second and metals third. The trade here ind’- 
cated was carried by means of tramp steamers prin- 
cipally, and secondly by several regular weekly 
sailings and other less regiar services between 
definite ports. The majority of the passengers, and 
nearly all the mail services passing between the two 
countries were carried vid the Continent over routes 
such as Malm6-Hamburg-Flush'ng-Queenborough. 

From the Swedish Consulate-General in London we 
have received a pamphlet, in English, recently pub- 
lished by the Royal Swedish Railway Administration, 
giving an account of the commission's investigations 
and report on the improvement of the existing com- 
munications between the two countries. From this 
publication we learn that the commission hes recom- 
mended the institution of a regular daily servier by 
means of train ferries between Gothenburg ond an 
English port, Immingh:m for preference, e'though, 
were passenger traffic alone to be considered, Harwich 
as the English terminus would present certain advan- 
tages. On the Swedish s‘de it wou'd be necessary to 
increase the traffic-handling fecilities at Gothenburg 
Plans have been drawn up for # ferry harbour at 
Stora-Rodjan, two m'les from Gothenburg, and for 
a special railway connecting th> harbour’ with 
the city. It is estimated that, with eighteen-knot 
ferries, passengers could reach London, vid Imming- 
h»xm or Harwich, th'rty-three hours after leaving 
Gothenburg. 

With regard to the vessels themselves various 
types of ferry, in addition to ordinary steamers, were 
considered. In the end four types of ferry were 
studied, namely, vesscls with one or two train decks 
and speeds of 18 or 20 knots, four trackways being 
arranged abreast in all cases. The time-table would 
require three vessels to be in traffic simultane- 
ously. <A fourth would probably be needed to guar- 
antee a complete service. A fifth and sixth would 
have to be added to cover withdrawa!s for docking 
and possible loss through wreck. For various financial! 
and technical reasons the commission came to the 
conclusion that single-decked 18-knot ferries would 
best fulfil the objects in view. Designs for these 
vessels have been drawn up by Mr. W. Hok, of Gothen- 
burg. They show a vessel having a total length of 
516ft., a length between perpendiculars of 492ft., a 
breadth, moulded, of 69ft., a moulded depth of 38ft., 
and a draught when loaded of 26ft. The displace- 
ment when loaded is 13,000 tons, and the indicated 
horse-power 11,700. The estimated cost of each 
ferry is £330,000, based on pre-war prices. The 
harbour works at Gothenburg are estimated to cost 
£340,000. 

On the ferries there would be a boat deck with 
officers’ rooms forward end first-ciass smoke rooms 
aft. On the promenade deck below a first-class 
dining saloon to aeecommodate 165 passengers, first 
and third-class galleys, and state rooms for eight 
first-class passengers would be provided forward, and 
a first-class lounge and café aft. Below the prome- 
nade deck would come the car deck with four tracks 
having a total effective length of 1444ft., capable of 
accommodating forty-eight 30ft. trucks. On the 
upper “tween deck a third-class dining room for 
thirty-seven passengers and third-class cabins would 
be arranged forward, and first-class cabins aft. On the 
lower ’tween deck a mail-room and third-clas.; cabins 
would lie forward, and first-class cabins and rooms 
for fourth-class passengers aft. 

The possibility of carrying Swedish rolling stock 
on English railways and vice-versé has been carefully 
investigated. The difference in the loading gauge 
would appear to be the chief difficulty to be en- 
countered. On th> Great Central Railway the 
greatest breadth of the gauge is 9ft. 3in., as compared 
with 11ft. 2in. on the Swedish side, and the maximum 
height 13ft. 5in., as compared with 14ft. lin. in 
Sweden. It would appear tht the majority of the 
Swedish trucks, especially those of recent construc- 
tion, could not be used on English railways, although, 
with some slight alteration, such as moving the steps 
and lamp holders farther in, quite a considereb'e 
number could be made available. Of the more 
important types of trucks, out of a total of 21,398 
owned by the Swedish railways, only 435 could be 
used on the Great Central Railway without altere- 
tion, but with some degree of alteration 8410 add'- 
tional trucks could be brought into service. This 





9 


— 
—— 


‘tate 
L be 
stra. 
nitz 
end 
Bill 
and 
id a 
nted 


that 
otal 
per 
per 
any 
wa 
giii- 
‘ood 
bpPer 
Port 
most 
Orn, 
na 
rin. 
*k]y 
“een 
ariel 
two 
ite 


| Wwe 
ub- 
ion, 
Ons 
In - 
this 
ym- 
b 
an 
ih, 
seh 
@li- 
‘to 
Lig” 
at 
for 
ith 
not 
Nite - 


ny 














Serr. 12, 1919 


THE ENGINEER 


249 











number would for the present be more than sufficient 
to meet the service in view. 


The commission fully realises that at first the | 


service would not be financially profitable. Based 
on pre-war figures the annual receipts are estimated 
at £240,000, and the annuel costs at £403,000. It is 
urged, however, that the indirect advantages to be 
gained by the establishment of the service would more 
than compensate for the deficit, and that as time 
went on the growth of traffic would tend to wipe out 
the deficit. It is also urged that the advantages of 
the service would be reaped jointly by the two 
countries, and therefore that the British Government 
should be approached by the Swedish Government 
with a view to sharing the responsibility of its estab- 
lishment. 








British Thread Milling Machines. 
No. I. 


To whom the credit for inventing the process 
known as thread milling should be ascribed, it is 
probably impossible now to say. Although this 
method of forming screw threads only came into 
extensive use during the war, it was known and 
practised on a comparatively small scale for very man) 


ously moved longitudinally at such a rate that when 
it has made one complete revolution it has advanced 
longitudinally through a distance equal to one pitch | 
of the thread being cut. In some cases the process is 
varied by causing the cutter instead of the work to 
move longitudinally. In both forms the result is the 
same ; at the end of one complete revolution of the | 
work the thread has been carried right round the | 
work, the portion starting from any one of the initial 
arcual grooves ending up at what was at the beginning | 
the immediately adjacent arcual groove. | 

The cutter, in this method of working, must be at | 
least as long as the length of thread to be cut. The | 
expense of producing a long cutter, and the difficulty | 
or impossibility of hardening it without distortion, | 
limits to a few inches the length to which this method 
of milling threads may be applied. Even so it receives 
a very wide field of application, and during the war 
it was extensively employed on the manufacture of 
munitions, notably for screwing the noses and bases 
of shells. 

While this method is undoubtedly that most largely 
used, it is not the only process to which the term 
thread milling can be applied. As we shall see, a 
variation of it is in use in which the cutter is actually 
threaded, and does not move longitudinally relatively 
to the work. But apart from any such modification 
there is another process of thread milling, one in 


‘turner. Indeed, it may be said that thread milling 
| receives its chief application in the cutting of screws 


for holding rather than working purposes. No one, 
for instance, would seriously consider the thread 
milling of a leading screw for a lathe, except as a 
roughing precess. On the other hand, for such work 


| as screwing the ends of shells to receive the nose piece 


or base plate the accuracy given hy thread milling is 
quite sufficiently great. It is to be noted, however, 


| that for such accurate work as the cutting of a leading 
| serew thread milling can perform a very useful service 


if it is used to rough out the screw, leaving the 
finishing process to be performed in a lathe. It is also 
to be noted that the process, although mainly confined 
to the production of “ holding ’’ screw threads, is also 
used to produce certain types of “ working ” threads 
in which no great accuracy is essential. Thus Messrs. 
Holroyd have for a long time past manufactured by 
the Liebert thread milling process square threaded 
parts, such as fan-light screws, the pillars of hydraulic 


| and other presses, and so on. 


It is not our intention in this short series of articles 


| to discuss the technicalities of thread milling practice, 


but to illustrate and describe the thread milling 
machines made by British machine tool builders. 
We may say that some of the numerous thread 
milling machines used during the war were made by 
firms who, now that the need has passed, have given 




















FIG. 1—SMALL EXTERNAL THREAD MILLER-—TAYLO? 
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FIG. 2—EXTERNAL AND INTERNAL MILLER—MOULTON 


years previously. In the early days of its application 
it was confined to small, usually unimportant, details 
on which no great accuracy was required. The 
machines used could hardly be claimed to embody a 
distinctive principle, for fundamentally their design 
only repeated the principle of action of the universal 
milling machine, or the twist drill fluting machine. 

The development of the thread milling machine 
into its present form—or forms, for to-day it has 
several which are quite distinct—can, we think, fairly 
be said to date from 1897, in which year Mr. H. 
Liebert, managing director of John Holroyd and Co., 
Limited, of Milnrow, turned his attention to the 
subject and patented various improvements in screw 
milling machines. 

In its most widely used form the process is parti- 
cularly suited to the rapid production of short length 
screw threads of the Whitworth or similar standard 
type. Asso applied the process makes use of a cutter 
on the cylindrical surface of which there is cut, not a 
thread, but a series of parallel ridges of thread section, 
the ridges being subsequently gashed to form’ cutting 
teeth, and the teeth thereafter being relieved. This 
cutter, rotated at a high speed, is held against one 
side of the work and, with the work prevented from 
rotating, is fed into the metal until it has cut a series 
of circular parallel ares having the depth of the finished 
thread desired. The work is then slowly rotated 
against the revolving cutter teeth, and is simultane- 


Yeteg the cutter is not of the “ gang” type, but is 
single. In this process the thread is cut as a con- 

tinuous spiral, pitch after pitch, just as it would be in 
a screw-cutting lathe. The cutter is a dise with but 
| one ring of teeth, and the work is fed longitudinally 
| past it, while rotating, the two feeds being so related 
| as to give the required pitch. This method is par- 
| ticularly suited to the production of square threads, 


and long before the war was very fully developed by | 


Mr. Liebert and Messrs. Holroyd. Unlike the more 
| usual process this method is practically unrestricted 
| as to the length of screw to which it may be applied. 
} 


Indeed, if the machine on which it is conducted is | 


provided with a hollow work head spindle the length 
of work which may be screwed is practically un- 
limited, for, adopting the process familiar in connec- 
tion with a screwing lathe, the work may be threaded 
length by length. 


said that the chief resides in the saving of skilled 
labour which ensues upon its adoption. Accurate 
threads can be quickly cut on a thread milling 
machine when once set up by novices with little train- 
ing. The time spent on setting up the machine is not 
great, and, in fact, is usually less than the time required 
to set up a screwing lathe to cut a fresh pitch of 
thread. The accuracy of the thread cut cannot, on 





As for the advantages of thread milling, it may be | 


FIG. 3—VALVE SEAT MILLING AND SCREWING MACHINE—HOLROYD 


, up their manufacture. We do not propose to describe 
such machines, but will confine ourselves to the pro- 
ducts of firms who are and propose to remain regular 
makers of this class of machine tool. 

As an example of a small sized thread milling 
machine of the most usual type we may refer to the 
machine illustrated in Fig. 1. This machine is made 
by Charles Taylor (Birmingham), Limited, Bartholo- 
mew-street, Birmingham, and during the war was 
supplied by this firm in very large quantities for 
screwing fuse parts, sparking plugs and other small 
jobs. The detailed design of the cutter headstock 
and the work headstock will be gathered from Figs. 4 
and 5. Both headstocks are adjustable on the slots 
within the base plate, the work headstock longitu- 
dinally and the cutter headstock transversely, in 
| order to accommodate work of varying length and 
| diameter. In addition, to permit taper threads to be 
cut both headstocks can swivel through a small are. 
| The work headstock, on the right in Fig. 1, is provided 
| with a hollow cast iron spindle which at one end is 
| formed to receive a draw-back collet for holding the 
| work, and at the other is cut as a worm wheel. At 
| its mid point the spindle is screwed externally over a 
| length of 1#in., with a thread of the same hand and 
| the same pitch as the thread to be cut on the work. 
| This screwed portion of the spindle works within a 


the whole, be compared with that of a lathe-cut | phosphor bronze nut 2in. in length, which is fixed in 
thread produced on a good machine by a skilled | position by means of two set screws tapped through the 
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BRITISH THREAD MILLING MACHINES 


(For descreption see page 249) 
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“THe Encincer” 


FIGS. 4 AND 5—CUTTER HEADSTOCK AND WORK HEADSTOCK OF TAYLOR'S MACHINE 
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FIGS. 6 AND 7—HEADSTOCKS OF MOULTON’S MACHINE 





© 





THE ENGINEER 





251 





Szpr. 12, 1919 


| 
headstock cover. The spindle is driven through two 
gets of worm and worm wheel gearing from a vee 
pulley suitable for a round belt. The pulley, the first 
worm, the first worm wheel, and the second worm 
are all mounted on or within a cast iron bracket 
which is hinged on a horizontal pin at the rear of the 
circular base of the headstock. At the front of the 
base there is provided a spring actuated trip lever 
which, while the thread is being cut on the work, holds 
the second worm in mesh with the worm wheel at the 
end of the work spindle. When, however, the spindle 
has made a complete revolution an adjustable set 
screw at the end of the trip lever makes contact with 
the end of the spindle and the drive is interrupted. 
To reset the machine the spindle is rotated back 
through 360 deg.—an adjustable stop is provided at 
the top of the headstock to facilitate this operation— 
and the worm gear is again lifted into mesh. 
The cutter headstock moves under hand control on | 
a cross slide formed on its circular base. The depth | 
to which the cutter is fed into the work during the | 
initial stage is fixed by means of an adjustable stop | 
at the rear of the headstock. An extension of this 
stop is provided in order to permit the cutter to be 
fed into the work from either side. The hand wheel 
is provided with a micrometer indicator to facilitate 
accurate cutting. The cutter spindle is hollow, and is 
made of steel, hardened and ground. It runs in a 
long adjustable bearing of hard phosphor bronze, and 
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pulley. At the near end the cross shaft carries a 
latch which, during the working of the machine, 
engages with a catch pivoted to the side of the head- 
stock body. An adjustable screw in this catch bears 
against the face of a circular disc fixed on the spindle 
behind the worm wheel. Thus when the spindie has 
completed one or more revolutions, or any part of a 
revolution, the disc moving over towards the left trips 
the catch. allows the worm to drop, and stops the 
rotation and feed of the work. To reset the machine 
the spindle is revolved backwards by means of the 
hand wheel on it and the worm lifted into position 
again. 

The cutter head spindle is of steel. It runs in 
phosphor bronze bearings and is driven direct from 
a belt pulley mounted on it. The bracket carrying 
the spindle is adjustable transversely by means of a 
screw and handle provided with positive stops, and a 
graduated scale reading to thousandths of an inch. 
Longitudinal adjustment is effected by means of a 
second slide operated by means of a rack and pinion, 
and fitted with a clamping bolt and handle at the rear 
end. In addition to these movements the cutter head 


| as a whole can be moved longitudinally on the bed 


and fixed in any desired position by means of four 
bolts working in tee-slots. 

The machine is supplied mounted on a tray for 
attachment to a bench or, as illustrated, on a box 
column containing a cupboard and a tank for the 
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FIG. 8—-THREAD MILLING HEAD OF HOLROYD’S COMBINED VALVE SEAT MILLING 


is driven by means of a double vee pulley. The cutter 
arbor is held in the tapered mouth of the spindle by a 
draw bolt passing through to the pulley end. 

The following are some of the principal dimensions, 
&c., relating to this machine :—- 

Height of contres.. ..0 .. 2 os oe 5iin, 

Cross adjustment of cutter slide Sa. ie. ce, ae 

Maximum diameter held by collet .. .. .. 2bin. 

Maximum gap cutter head to collet... ..  .. Thin. 

Length of base Se, Cay ee ee ee 

Speed of cutter spindle oe 600 r.p.m. 

Speed of work spindle .. .. .. .. .. «. Inp.m. 

Weight of machine with countershaft oo so SOBID: 

A machine designed to mill both internal and 
external threads, made by Geo. Moulton, Limited, 
Whitley-street, Rochdale-road, Manchester, is illus- 
trated in Fig. 2. Details of the work and cutter head 
are given in Figs. 6 and 7 respectively. 

The work head is fitted with a large flanged spindle 
running in cast iron bearings, and provided with a 
draw bolt. At the rear end this spindle is keyed to 
receive a threaded sleeve forming the guide screw, the 
guide screw nut being fixed by means of set screws 
within the rear bearing of the spindle. The spindle 
1s driven by a worm wheel and dropping worm. The 
latter is mounted on a cross shaft running within a 
casing pivoted to a point on the off side of {the work 
head. This casing contains a second worm wheel on 
the end of the cross shaft"and a worm driven by a belt 





cutting fluid. A pump driven direct from the 

countershaft is fitted at the back of the machine. 

The following is a list of the principal dimensions. &c.: 
Maximum diameter milled, external .. .. .. 4}in. 


Maximum diameter milled, internal .. .. .. 7}in 
Maximum distance between work and cutter 
ge eh. eer haae Cae SS. eee 
Rack and pinion traverse of cutter head .. .. 64in. 
Gear ratio between pulley and work spindles .. 800to 1 
Net weight of machine on column .. 1192 Ib. 


With this machine external work is milled with the 
cutter lying against the surface of the work nearest 
the operator. If the cutter is 1}in. in diameter, and 
is placed with its centre line 3in. off the centre line of 
the work it will mill up to 44in. diameter. On internal 
work the cutter operates on the inner surface nearest 
the attendant. If therefore the cutter is in this case 
also 1}in. in diameter, and is again spaced 3in. oft the 
centre line it will mill up to 73in. diameter. 

In at least one design of thread milling machine— 
to be described later-—it is possible to employ an 
ordinary milling cutter simultaneously with the thread 
milling cutter, so as to permit a shoulder on the work 
to be faced at the same time as the thread is being 
formed. Ordinarily, however, it is not usual in thread 
milling practice to combine operations in this manner, 
although there are occasions when such combination 
might be effected with great advantage. As an 
example we may refer to the machine illustrated in 


Fig. 3. This machine, made by Messrs. Holroyd, of 
Milnrow, is especially intended for milling and 
screwing valve seats, the milling operation imme- 
diately preceding the screwing operation. The 
machine is fitted with two vertical spindles, one of 
which carries an edge milling cutter, while the other 
carries the thread milling cutter. A revolving table 
below the cutter spindles supports four chucks, the 
spindles of which are separately driven to supply the 
milling feed. In use the table is rotated a quarter of a 
revolution at a time. and when the machine is fully 
charged a finished valve seat is removed from it at 
each such quarter revolution. 

The two milling heads are identical in design, 
except in so far as the spindle of the thread milling 
head has to be given a downward feed while the cut 
is being taken, whereas that of the plain miller does 
not move vertically during the cut. As the downward 
motion of the former spindle has to be equal to the 
pitch of the thread being cut, change gearing is 
supplied to govern it, so that various pitches of thread 
may be formed. ‘To permit various diameters and 
depths of work to be accommodated both spindles are 
provided with horizontal and vertical adjustments. 

A detail drawing of the screw milling head is given 
in Fig. 8. The spindle, it will be seen, is supported on 
a compound slide, and is driven from an overhead 
splined shaft by bevel gear wheels, through the second 





of which it passes on a key so as to permit it to rise 
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and fall as required for the vertical feed and the 
vertical adjustment of the cutter. The vertical 
portion of the slide is hung on the horizontal portion 
by means of a hanging shaft screwed at its lower end 
to engage with a nut fixed in the vertical portion. 
This nut may be rotated by means of a worm wheel 
and worm from an external hand wheel, which thus 
governs the vertical adjustment of the cutter. A 
worm drive being irreversible the nut will not rotate 
if the hanging shaft is rotated. The vertical feed to 
the cutter is therefore applied by rotating the hanging 
shaft, the power for the purpose being taken through 
two pairs of mitres, the fourth mitre of which can 
slide on a horizontal splined shaft at the back of the 
head as required to permit the head to be adjusted 
crosswise. The horizontal splined shaft referred to 
is driven through mitres from a shaft at right angles 
to it extending to the rear of the machine where it is 
equipped with change gearing. This change gearing 
is driven through worm and other gearing from the 
belt cone A—Fig. 3. 

The work table is carried in a circular bracket 
bolted to the face of the standard. The four chuck 
spindles extend below this bracket and at their ends 
carry each a gear wheel meshing with a fifth central 
wheel driven through a worm wheel and worm from 
the shaft B, which shaft in turn is driven, also by worm, 





from the shaft of the belt cone A. The four wheels on 
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the ends of the chuck spindles are split in a horizontal | another, the former being modified in the desire to | appears to have confirmed those promises, and we are 
plane, the two parts being bolted together so as to | reduce pressures and so gain in cheapness of pro- | authorised to quote, though, of course, without taking 
provide a means of taking up backlash. It will be | duction and_the latter being graded up, so to speak, | any responsibility for the views expressed, the pre- 
seen from Fig. 8 that a similar method is applied for 
taking up backlash on the leading screw at the end of 
the hanging shaft, whereby the thread milling cutter 
is fed and adjusted vertically. 

The movement of the work table on its bracket ig | 
effected by hand for the first portion of each quarter | 
revolution. It is to be remembered that, while the 
power drive to the spindles supplies the feed once the 
work has been fed on to the cutter to the correct 
depth, it is the rotation of the table which has to 
supply this initial feeding-in. To this end means are 
provided whereby during the final portion of each 
quarter revolution the table may be moved by power. 
These means consist of short circular racks formed on 
the edge of the table, and a power-driven pinion which 
can be advanced into engagement with these racks by 
means of the handle C. The lever D operates the 
locating pin, while the hand wheel E locks the table. 
A clutch operated by the handle F permits the feed to ° 
the chuck spindles to be made and broken. | 

The following are some of the leading particulars TLUOITI 
of the above described machine :— TOTTI 
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Cutters, diameter Sal, cad buptce -ac nNn | 
Cutters, speed ce so) ss.) os os See. 

Work, speed .. . 0.1, 0.15, 0.225 r.p.m. KS 


Work, peripheral speed Diet as ap l}in. per min. \\ \ / l/ 
Work accommodated .. .. .. .. I}in. to 4in. dia. in hole \\ // Wf, 
Wh 
















































Floor space occupied .. .. .. .. 4ft. xX 3ft. \ S EGS SS 
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HH | SZ AS 
My iG, S Z . Z S 
it NZ YAN 
The Crossley Cold-Starting Heavy y x VY GN 
. 7 \ SS AS 
Oil Engine. lime 
Vr — ~ 
It looks very much as if we should have to drop SS - ais 
the old distinguishing titles of oil engines—Diesel, w < SD ay 
semi-Diesel, hot bulb, &c.—though what will be used ee nee ee 
in substitution we cannot at the moment suggest. = 
This is brought home to us by a consideration of the ,' 
main features of the new solid-injection “ Doxford | c 
Junkers Diesel’? engine described in our issue of “Tre Encincer” Swain Sc. 
July 18th this year, and those of the new “ Crossley . 
eold-starting heavy oil ”” engine. In the first-named FIG. 2—CROSSLEY AND DIESEL COMBUSTION SPACES CONTRAS TED 





the high Diesel compression of 500 Ib. per square inch 
has been dropped, while in the second the usual com- in the desire to obtain greater economy, to use the | diction made in 1916 by Mr. W. L. Webb, the chief 
paratively low compression pressure has been raised | heavier oils, and to do away with the lamp. engineer to Messrs. Crossley’s, that “in the course 
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FIG. 1—CROSSLEY’S NEW HEAVY OIL ENGINE 













to the 300 lb. per square inch of the Doxford, with The following notes will indicate how this desire is | of a few years the Diesel engine will be superseded by 
solid injection of the fuel and the addition of the | being attained in practice by the well-known gas | something much more simple and far less dangerous, 
Diesel engine ability to start from all cold without | engine builders, Crossley Brothers, Limited, of Man- | and, further, that he believed that the new Crossley 


















60 80 100 120 140 100 60 80 100 120 


BRAKE HORSE POWER BRAKE HORSE POWER BRAKE HORSE POWER 
















“The Enaweer” Swain SC. 


CROSSLEY HEAVY OIL ENGINE 






FIG. 3—TRIAL CURVES FROM 








the use of a lamp or other extraneous means of | chester, who have been wrestling with the problem | oil engine or something very like it would become the 
ignition. It is curious indeed how closely the Diesel | since 1905 and who only saw commercial success in | more or less standard type of heavy oil engine until 
and the semi-Diesel are tendingito approach one | prospect on the outbreak of war. Further experience | the reciprocating type is superseded by some other 
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form of motive power.” To these views Mr. Webb | pression pressure as low as 300 lb. per square inch 
still adheres, and we record this expression of opinion, | and a fuel injection pressure of only 10001]b. with 
as we like to see a man with the courage of his opinions. | solid injection and not blast air. 
Time will show whether he is right or wrong. In order further to ensure the thorough mixture of 
The engine is shown in section in Fig. 1, from which | the air and fuel turbulence is produced by the shape 
it will be seen that the design is that of the ordinary | of the top of the piston, which at the top of the stroke 
Crossley gas engine up to the cylinder head for sizes | projects into the combustion chamber and forms a 
from 20 to 130 brake horse-power per cylinder. The | plug past which the air is driven at high speed by 
combustion chamber and the exhaust and inlet valve | the rising piston round the walls of the chamber 
and other mechanical details can be clearly followed | without disturbing the hot core, as shown by the dotted 



































“Te Encincer’’ y 


FIG. 4—GOVERNOR GEAR FIG. 


without further description, and we will pass on to | lines in Drawing C, Fig. 2. If this theory is correct, 
Fig. 2, drawings A, B, and C, to illustrate the prin- | as practice seems to prove it to be, it would seem to 
ciples involved. Drawing A shows the Crossley | indicate that the Doxford hot piston is a step in the 
valve setting, which may not be known to all our | right direction, as extending indefinitely the depth of 
readers, though it has been in use on gas engines for | the hot zone through which the fuel has to pass, and 
some twenty or thirty years. By arranging the 
timing so that both the inlet and exhaust valves are 
open together at the end of the exhaust stroke the 
inertia effect of the column of exhaust gases in the 
exhaust pipe is not checked, so that the tendency is 


Summary of 





the results of which are set out in the accompanying 
table, which is taken from his report. The figure of 
32.2 per cent. thermal efficiency is certainly a 
remarkable one for such a simple single-cylinder 
engine ; Professor Burstall notes that the temperature 
of the exhaust ranged from 100 deg. Cent. at light 
load to 465 deg. Cent. at overload, which must con- 
tribute to that figure. Curves showing fuel con- 
sumption and thermal efficiencies with various oils— 
also taken from the report—are shown in Fig. 3. 























5—OIL HEATER 


|The valves, piston, and combustion chamber were 
| stated tofhave been perfectly clean after the four 
| days’ test under all the varying loads and conditions. 

The governing of the engine is effected by the 
opening of a by-pass or control valve K—Fig. 4—in 


Testa. 


Crossley oil engine, 18}in. bore by 28in. stroke, normal rated load 117 brake horse-power at 180 revolutions per minute. 

















to draw an increased volume of cold air into the Oil per B.H.P. per hour. Heat units per B.H.P. per hour. Thermal 
cylinder, which not only acts as a scavenge, but tends Fuel. B.H.P. efficiency 
to a cooler and therefore heavier charge of air. Pounds. Grammes. B.Th.U. Calories on 

Drawing B, Fig. 2, shows more clearly the shape of | | os (Ib.-Fah.) (kilos.-Cent.). the B.H.P. 
the combustion chamber in which the kernel of the| ; Per cadk, 
principle lies, but this can be explained more easily | > gga . 145.0 0.432 196 7,992 2014 31.84 

. . + ‘ mm in Draw- | Calorific value (24 per cent. S 

by a Paks peers cig ayer oo = i oe a | "18,500 B.Th.U. psa aa 
ing ©. we say, the shape of the chamber—| oy pound. 123.0 0.427 194 7,899 1992 32.22 
spheroidal—is everything. The theory is¥that a 10,277 calories 96.0 0.424 192 z 7,844 1975 32.44 
spherical chamber will give the least wall surface | perks. 61.3 0.455 | _—* 8,417 2118 30.23 
exposed to the water jacket—a glance at Drawing B | 29.8 0.627 284 11,597 2920 21.93 

F A 5 < P 0 9.46 lb. per hour 4300 _— _ —_ 
will show the necessity of water jacketing this part— f 
and permit of a central core of air heated by com- | RESIDUAL 142.0 0.457 207 8,226 2073 30.93 
pression and. cooled as little as possible by contact |, PBTRoteuM. | (21 per cent. 

ith the walls, and this core is relied on to fire the | “*orific | value | overload) 
with th ’ ] tlre | 18,000 B.Th.U. 125.0 0.425 193 7,650 1928 33.26 
charge. The change from spherical to spheroidal isren-| per pound. — 96.7 0.424 192 7,632 1923 33.35 
dered necessary by the cooling effect of the incoming | 10,000 calories 30.9 0.647 293 11,646 2935 21.85 
charge of fuel, which tends to transfer the central core | P° kg. 0 18.0. por hour etn ay ice ae 
towards the left, as indicated by the dotted circlein C, Tar Or. 146.0 0.514* 233 8,420 2122 30.22 
Fig. 2, and, if the chamber were spherical, to bring it | Calorific value —_—(25 per cent. 
into contact with the water-cooled walls. By making| 16,200 B.Th.U. overload) 

- . A | per pound. 129.0 0.504 228 8,207 2068 31.01 
the chamber spheroidal thero still remains a good | 9999 calories 102.0 0.475 216 7,750 1953 32.84 
clearance between the hot core and the jacket. It) per kg. | 67.0 0.488 222 8,140 2051 31.26 
is contended that this hot core is essential if a low } 32.0 0.700 318 11,850 2986 21.47 
0 10. 16 Ib. per hour 4610 _ _ ses 


compression pressure and low injection pressure are 





to be used, as it allows the fuel to be kept in 
contact with the heat for a longer period than 
would be the case ina Diesel engine, as indicated 
in Drawing D, Fig. %, in which the shape of the hot 
core is shown by the dotted lines, and the fuel is in | there is a curious similarity in the ideals of the two 
contact with the heat for comparative periods repre- | engines. 

sented by the depth of the two cores measured in & As far as the practical results are concerned, Prof. 
direction parallel to the axis of the jet. This feature Burstallsubmitted one of these engines with a cylinder 
it is which permits the Crossley engine to use a com- | 18$in. diameter by 28in. stroke to a series of tests, 


* These figures include a small proportion of paraffin used for ignition purposes. 


| the oil fuel pipe between the oil pump J and the oil 
| sprayer at variable points in the pump delivery stroke 
| according to the load at which the engine is work- 
|ing. For instance, at medium load the control valve 

will be opened at about half pump stroke, the 
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remainder of the oil in the pump, instead of passing 
into the combustion chamber, being by-passed through 
the control valve K and pipe T to the tun-dish shown 
at U in Fig. 5, whence it flows back to the oil heater V. 
The means of operation of the control valve are shown 
in Fig. 4. The floating lever F, opposite the end of 
the control valve spindle. is pivoted at its bottom 
end to an arm on the pump lever spindle. The upper 
end of the lever F rests against a quadrant H, the 
position of which is controlled by the governor G. The 
quadrant has a cam shaped periphery and as the 
governor rises and falls the upper end of the floating 
lever is pushed to and fro in a direction towards or 
from the end of the control valve spindle. When 
the pump plunger moves forward the upper end of 
the floating lever becomes the fulerum of the lever, 
and the position of this fulerum being shifted by the 
governor the control valve is opened at a varying 
time according to the load and speed of the engine. 
|, When using viscous fuels which do not readily 
&tomise at normal atmospheric temperatures a change- 
over fuel device is provided to enable a less viscous 
fuel to be used for a few seconds or minutes when 
starting the engine. This change-over gear consists 
of an excentric pin in the fuel pump placed between 
two suction valves and operated by the weighted 
hand lever shown at Y in Fig. 4. When this lever is 
in the position shown the lower valve is kept on its 
seat and a supply of less viscous fuel such as paraffin, 
gas oil, or crude oil poured into the cup X. When 
the engine is started the pump will draw its supply 
from the cup. After a few revolutions the weighted 
handle Y is moved over, the upper valve being then 
closed and the lower valve opened, enabling the pump 
to suck its charges from the pipe Q, which is connected 
directly to the oil heater V shown in Fig. 5, through 
which the viscous oil is passed on its way from the 
vil tank to the pump to reduce its viscosity. The 
oil heater is attached to the exhaust pipe of the engine 
and the temperature of the heater can be adjusted 
by means of the large wing valve shown, which varies 
the amount of exhaust gases which are allowed to 
pass through the connecting passages. A larger 
strainer W is fitted in the oil heater. In case any 
vapour is formed or frothing of the oil takes place in 
the oil heater a vent pipe Z is fitted at the top of the 
heater and taken up to the top of the tun-dish, when 
any emission can readily be observed. A hand lever 
S is provided for filling the pump with oil before 
starting the engine. 

To stop the engine a small screw-down valve is 
opened in the oil delivery pipe between the oil pump 
and the oil sprayer. The effect is to deliver all 
the oil to the tun-dish, and the combustion chamber 
being no longer supplied with fuel the engine imme- 
diately slows down and stops. 

An interesting point is worthy of notes in connection 
with the method of governing as described above, and 
this is that as the fuel, while being delivered, is actually 
producing power at that instant the cutting off of the 
supply of fuel at different points of the pump stroke 
according to the position ot the governor means that 
the governing etfiect takes place at the identical 
moment that the fuel is being injected and burned, 
and therefore has an instantaneous effect between 
the fuel and the power. It is certainly a remarkable 
engine ; it has the economy of many Diesel engines, 
and yet it has solid injection at low pressure and no 
air compressor; it has only 300 1b. compression 
pressure with the accompanying advantages of cheaper 
and lighter construction, and yet it can use the heavy 
ous, and it starts from all cold without the need for a 
lamp, and it should require only comparatively 
unskilled attention. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE METAMORPHOSIS OF THE LOCOMOTIVE. 


Siz,—I thank Mr. Holcroft for his courteous reply to my 
letters. 

Nine years ago I was asked to look up the origin and develop- 
ment of the 4-4-0 locomotive, and 1 spent many hours of hard 
work in arriving at the facts. Similarly, two years later I had 
occasion to investigate the genesis of the “ Atlantic” type. My 
point all through has been that dates are important, not merely 
on account of historical acc. racy, but because they help us to 
give the right inventor or improver, as the case may be, his due. 
A year may make all the ditference. 

Mr. Holcroft is quite justified in deploring the fact that it is 
much more usual to give dates than to give explanations as to 
the why and the wherefore of changes in locomotive design. 
The reason for this is the difficulty of knowing always what was 
in the mind of the designer at the time of his making a departure 
from current practice. What intluence, if any, the earlier 
4-4-0 s had on the more general adoption of the type it is not 
easy tosay. As we have seen, even in 1880, in spite of the com- 
paratively large number of 4-4-0 engines then running, such 
important lies as the London and North-Western, Great 
Western, Great Northern, and London, Brighton and South 
Coast had not found a use for the type until well into the nine- 
ties. As regards the evolution of the “ Atlantic”? from the 
* Columbia *’ type, 1 would like to quote a few extracts from a 
paper read before the New England Railroad Club in 1901 by 
Mr. 8. M. Vauclain, of the Baldwin Locomotive Works. Mr. 
Vauclain said: ‘The ‘Columbia’ type appeared in 1892, 
designed by Mr. William P. Henszey, who for nearly fifty years 
has beeu connected with the engineering department of the 





Baldwin Locomotive-Works, and who has designed more loco- 
motives than any other engineer living, and is now one of the 
senior members of the firm. This new idea in locomotives was 
exhibited at Chicago in 1893 as the ideal high-speed locomotive. 
It was tested thoroughly, but gave place in 1895 to his more 
faveured design, the ‘ Atlantic’ type. This has proven the 
most successful and advanced high-speed locomotive so far pro- 
duced, and its popularity has been well earned, having experi- 
enced great opposition from various locomotive builders and 
railwaymen.”” In the discussion which followed one of the 
speakers—Mr. J. H. Graham—-urged that the ‘‘ Atlantic ’’ type 
was not the result of one man’s effort. He remarked, inter alia : 
—‘* Whoever claims the credit of the ‘ Atlantic’ type must 
admit that he had some excellent material to draw upon, and 
had the Wootten, Mitchell, and Strong designs, as well as 
Gooch’s and other British designs, as far back as 1845 and 
1850." Mr. Vauclain, however, would not admit that those 
designs had influenced Mr. Henszey in any way. His reply to 
Mr. Graham was to the effect that the introduction of the 
** Atlantic’? type was a deliberate effort, and that, in order to 
provide a locomotive intended to fulfil a specific duty, “* it was 
decided to modify the *‘ Columbia type, adding a four-wheel 
truck, lengthening the boiler to get the necessary heating sur- 
face required, which was twenty-four hundred square feet, and 
at the same time not to exceed the limit of weight on the driving 
wheels over seventy two thousand pounds. It was not an 
accident. It was done withintent. The engines were successful, 
the guarantee was met, and we were paid.”’ 

The first ‘* Atlanties,’’ built in 1895, were relatively small 
engines. None the less, according to Mr. Vauclain, they were 
** Atlantics.”” I may remark, in passing, that a large fire box 
was equally possible in the ‘** Columbia ”’ type, especially as the 
driving wheels could be kept well forward. The advantages of 
the 4—4~—2 engine would therefore seem to lie in the providing of 
a longer boiler barrel] and in the obtaining of a steadier cngine on 
the road. 

What I have said is in no sense meant as adversely criticising 
Mr. Holcroft’s articles. Far from it. My object has been to 
throw a little more light on the evolution of the locomotive. 
Probing into matters has taught me that dates are the dividing 
lines of progress. Mr. Holcroft is always interesting, and I have 
derived no little pleasure from a perusal of his contributions. 

In fairness to the North British Railway, 1 ought to have 
mentioned that line as being the only Scottish one which has at 
present adopted the “* Atlantic’ type. This it did in 1906. 

Undoubtedly the phenomenal performances by the two 
Atlantic City engines, Nox. 1027 and 1028, in 1897-8, did much 
to bring the ** Atlantic ’’ type into prominence and favour. 

F. W. Brewer, A.I. Loco. E. 

Stevenage, September 6th. 


BRITISH AND FOREIGN MACHINERY. 

Srr,—In your issue of November ltth, 1917, you were good 
enough to publish a letter from me concerning the moral right 
of trade and technical papers to receive and publish advertise- 
ments after the war of German firms or of concerns known to be 
German ** behind the scenes ’’ offering machinery for sale. 

1 am now appealing to the engineers, masters and men, 
through your coluinns, to ask how this matter stands to-day. 
Do the members of the British Engineers Association still 
believe that planters and others in the Tropics and elsewhere 
will refrain from buying American or German machines and 
their parts whilst costs in the United Kingdom are so high and 
the wages demanded by the workers in comparison to the output 
so much above the parity of costs elsewhere. Buyers abroad 
will, of course, do no such thing. Why should they? All 
things being equal, they will give us the preference, but not 
otherwise. They are getting tired of this one-sided cry of 
support British industries, when their—the Tropics’—share is 
all paying out, and receiving no (real) value in return for all the 
sacrifices they have made—especially the rubber and cocoanut 
planters in the East—to help win the war. 

‘there are many over here who seem to imagine that the 
United Kingdom constitutes the whole of the British Empire, 
and that no other centre can compete with us in value for cash 
received. With rubber at its present low price—below pre-war 
rates, whilst sugar is four to five times its pre-war value— 
planters cannot afford to pay fancy prices for their machines. 
Since this is so, and as we have a score or more of excellent 
engineering firms out East, wealthy, reliable, well-equipped 
and able to turn out any machine promptly and at a reasonable 
figure to compete against the German, Japanese, or American 
makers, would it not be wise for the unions here to recognise that 
fact, and to realise that even if the men are still over-tired after 
the war, and have great hopes and aspirations for their (own) 
futures, they are not singular in these feelings and ideas, and 
so if others can and do produce what the world is needing at a 
lower range of values than seems possible in the United Kingdom, 
they cannot expect buyers abroad to come to the United King- 
dom for their machines. Nor must they imagine that our own 
tirms in the Kast and our competitors, German or Allied, will not 
vigorously advertise and push the sale of their machines, con- 
fident in the fact that their costs are reasonable, their outpu4 
per man and horse-power employed up to the mark, their 
delivery prompt, and the quality and finish of their wares in 
every way suitable for the markets to be supplied. 

1 am told that Allied firms can put and are placing machines 
in English factories much below English quotations. The 
unions may force Parliament to keep such machines out of the 
United Kingdom. They may do so, I do not say that they will. 
But I do say that even if the workmen succeed in building up 
a tarifi wall around the U.K., those two letters, or the area they 
represent, are not the whole of the British Empire, nor of the 
world. Trade will go on “ as usual’’ abroad, but not with the 
United Kingdom, for costs here will be so high and restriction 
of output so rampant that the factories here will not only lose 
their trade abroad, but cease to require machinery, in com- 
parison to what they should do, in their works at home. Until 
prices in the United Kingdom are more on a parity with those on 
the Continent and elsewhere, what is the attitude, therefore, of 
the B.E.A. towards those advertising machinery made out- 
side the United Kingdom ? 

H. HamMeEt Situ, 
Ed., Tropical Life. 


London, September 5th. 


BELT DRIVING. 


Si1x,—Owing to absence from home I have only to-day seen 
your issue of 22nd ult., and the remarks of Mr. Pardoe on my 
letter published by you on 15th August. As I consider that 





section (1) of his letter requires an explanation from me, I 
venture again to trespass on your valuable space. 

In the first sentence of paragraph four of my letter 1 made no 
statement of my own, but directed attention to the obvious 
inference to be drawn from the words of Mr. Pardoe, quoted in 
the preceding paragraph. As the conditions in the case of a slow 
running short belt, and of another of the sarne width, but twice 
the length and double the velocity, can be proved to be identical, 
as regards efficiency of working pull, I consider that this practical 
reducti» ad absurdum disposes of the theory of a mechanical 
advantage to be derived from the sluggish ‘‘ take up” of 
“‘ stretch ’' in leather. In the second sentence of paragraph four 
I referred to the hypothetical case of the slack side tension being 
reduced by the above mentioned phenomenon, and will now 
explain my meaning more fully by the following equation ;— 
Taking 1 = initial tension of belt, T = tension of driving side, 
t == tension of slack side, and P = working pull of belt, then 
2Il=T+4,T=I1I+ 3P, and¢=I— 3P. 

Thus the slack side tension is not equal to the initial tension, 
as erroneously stated by Mr. Pardoe, but the former is less than 
the latter by one-half of the driving pull. ‘Therefore if, with the 
same initial tension, the tension ou the slack side is reduced, say, 
by an increase of the co-efficient of friction between belt and 
pulley, it is evident that the working pull of the belt can be 
increased by an amount equal to the reduction obtained in the 
tension of the slack side. 

I still favour the theory that it is the sudden contraction of 
the leather, when the tension is reduced on the slack side 
of the belt, that gives increased co-etlicient of friction 
between beit and pulley, Mr. Pardoe and Professor Kammerer 
to the contary notwithstanding. 

J. Russere Hopper, M.1.M.E, 


September 8th 


Is THERE SUFFICIENT WEALTH TO GO ROUND? 

Sir,—Mr. Ward, while lightly skimming the surface hitmsell, 
charges me with not having gone deep enough into the subject 
myself. Mr. Ward will agree with me that however deep the 
ocean one must start from the surface to reach the bottoim. 
That reforms are not made in a day is a commonplace never 
more true than to-day. Mankind cannot simply ring up the 
Daily Mail or Jupiter, or wherever civilisations are made, and 
order a new one by the next delivery. We can make, and should 
make, a beginning. One need not wait a hundred years to make 
a start. My suggestion is that a start be made. And a right 
start, not a false one. The human brain, as one of Nature's 
greatest gifts to humanity, should be utilised to the full. I 
suggest that we all begin to think—-right ' However much it 
might hurt to begin with, we must think right. 
such as I suggest with—and this is the only important thing 
about it—the right men in control, is just a start. It really does 
not matter very much if the ministry is situated in Whitehall or 
Whitechapel, or whether the head belongs to the inner or outer 
circle of medicine men ; as & matter of fact, it does not make a 
tinker’s tin-tack difference if it is styled a ministry at all. ‘The 
one item of essential and vital iniportance is that only the right 
men should be permitted within a thousand yards of it. These 
men would be able to tell the rest of us how to think. By 
co-operating, co-directing, and co-ordinating our efforts they 
would enable us to use our brains in a sane and efficient manner, 
and as a logical result the rest of the means of Nature, placed at 
our disposal by Powers that understand the art of right thinking, 
and are trying to teach us every moment of every day, by means 
so simple that we fail to see them, how to think. When we 
have learned to think right we would probably find that there 
would be sufficient work for all of us, providing full use was made 
of all Nature’s resources. Having learnt to think right, we 
should probably be able to grasp the art of how to share work 
and wealth fairly and justly. 

Instead of relying for quotations upon professors and such-like 
persons, and find some day, like Aristotle s public did, that we 
had all been on a wrong tack, we should be able to think esseutial 
things out for ourselves ; the rest would not matter, and could 
be left to professors to manufacture ready-made quotations 
J. H. Ferauson. 


A ministry 


from. 
Hull, September 8th. 


WELFARE WORK. 


Sim,—During the last three years, inspired by the efforts of 
far-seeing firms, the welfare movement has made very rapid 
strides in this country, and the wide recognition now being given 
to it by employers, workers and public men leaves little doubt 
that within a few years it will occupy a very prominent 
position in the industrial world. 

So far no real attempt has been made, either by State or 
voluntary agencies, to collate information regarding various 
phases of the work ; in fact, the names of firms interested in the 
movement are not even recorded in any place. 

‘Lhe Industrial Welfare Society is anxious, for the benefit of 
industry generally, to collect from the pioneers of this movement 
information regarding their doings in connection with welfare 
work. I shall therefore be grateful if those firms who are willing 
to assist in this way will apply for particulars of the information 
desired to the Industrial Welfare Society, 33, Tothill-street, 
Westminster, 8.W. 1. Rospert R. Hype, Director. 


September 9th. 


TRI-COMPOUND MARINE ENGINES. 


S1r,—I observe your note at the bottom of my letter in your 
issue of July 25th re Colonel Boyd's demise. 

It is evident that I have forgotten the name of the hull into 
which the first tri-compound engines constructed on the East 
Coast of England were installed. I am, however, clear about 
the engine itself, as I often discussed its merits with Alexander 
Taylor and the chief draughtsman of the Wallsend Slipway, 
who designed at least the details of these engines. 

The high-pressure engine was fitted on top of the intermediate 
cylinder, tandem fashion. Of course, these were preceded by 
Dr. Kirk’s design for the Propontis, constructed in 1874. The 
design of her sister ship, the Delaware, built for W. H. Dixon, of 
Liverpool, was delineated by the writer from the original model 
of the Propontis. JosePH R. OLDHAM. 

Cleveland, Ohio. 

August 25th. 
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Railway Matters, 





Or the 1000 W.D. motor lorries lent to the railway com- 
panies by the Government 118 are being used by the Great 
Western—40 in London and the remainder in large pro- 
vincial towns. 

Tue South-Eastern and Chatham Managing Committee 
is using the 24 hours timing in its continental time-tables 
and posters, sO as to agree with the practice on the 
French railways. 

Tue issue of monthly season tickets, suspended eighteen 
months ago when the season ticket regulations were over- 
hauled, has now been resumed. It was never stopped on 
the Metropolitan District and allied tube railways. 

Tue Ministry of Transport is about to appoint a Special 
Committee to deal with the London traffic problem as far 
as the existing powers of the Ministry permit. Invitations 
have been addressed to the interested County Councils 
to send representatives. 

A Few further revisions in the fares on the London 
underground railways were made on the Ist inst. They, 
it is officially announced, conclude the adjustment in 
fares necessary to the scheme initiated in the spring of 
this year to meet the increased cost of operation. 

BecAUsE of its first advocacy in this country of the 
‘Safety First’? movement it should be put upon record 
that the editor of the Great Western Railway Magazine 
from August, 1903, to the early part of this year was Mr. 
Felix J. C. Pole, who is now the assistant general manager 
to the Great Western Company. 

ANOTHER chief engineer of a British railway has been 
made a general manager. We refer to Mr. F. A. L. 
Barnwell, the chief engineer of the North Staffordshire, 
who has been appointed to succeed Mr. W. D. Phillipps, of 
that company, as from October Ist. Mr. Barnwell will 
continue to act as chief engineer. The other civil engineers 
who are general managers are :—Mr. Donald A. Matheson, 
Caledonian Railway ; Mr. Arthur Watson, Lancashire and 
Yorkshire ; Mr. W. Waddell, Barry ; Mr. J. R. Kerr, Cork 
and Bandon; and Mr. R. H. Good, Cork, Blackrock and 
Passage. 

WHERE was completed in May at the Juniata shops of 
the Pennsylvania Railroad Company a new 2-8-8-0 
simple Maitlet locomotive. The truck wheels are 33in. 
diameter and carry 35,000 lb. The drivers, of which there 
are two sets of four pairs each, are 62in. diameter. The 
first, third, fifth, and eighth pair of wheels have flanged 
tires, the remaining wheels have flat tires 74in. in width. 
The eight pairs of drivers carry 520,000 lb., as equally 
distributed as possible, so that the average weight is 
65,000 lb. per axle. There is an abnormally large fire- 
box and combustion chamber space and a new design of 
power reversing pear. 

MANY experiments have been made with corrugated 
fire-boxes for railway locomotives, but most of these 
boxes have had semi-circular crowns or have been quite 
circular, like Webb’s and Vanderbilt's. The result has been 
either to reduce the combustion space or to raise the crown 
uncomfortably high. Mr. W. Wood, of Media, Pa., 
U.S.A., has now designed a box which does not depart 
greatly from the standard form, except that corrugations 
extend from close to the foundation ring on one side 
right over a slightly arched crown and down nearly to the 
foundation ring on the other side. The back plate is 
also furnished with corrugations. One of these boxes 
has been tried by the New York Central Railroad with 
satisfactory steaming results. 

RuMmowr is very busy with the City of Dublin Steam 
Packet Company’s mail boats. Two only now remain 
out of the splendid fleet of four ; the other two were lost 
during the war. The cargo steamers were sold a few 
months ago, and now it is said that the remaining mail 
boats are being sold to the London and North-Western 
Railway Company. The latter is being inconvenienced 
by having also lost vessels during the war, aud no doubt 
more economical services could be arranged were all the 
passenger-carrying vessels under one control. Although 
no official announcement has been made, we believe it to 
be the fact that the North-Western passenger boats are 
to be transferred from North Wall to Kingstown—the 
port used by the mail boats. This will be much more 
convenient for passengers to and from places outside 
Dublin, and it will save the half-hour’s sail down the river. 

Tue Northern Counties section of the Midland Railway, 
the locomotive superintendent and engineer of which is 
Mr. Bowman Malcolm, has had two five-compartment third- 
class carriages converted into living vans for the com- 
pany’s workmen, who fiud difficulties in getting lodgings. 
The civisions of two compartments have been removed 
and the open space made into a living-room. A cooking 
stove, wash-basin, sink, portable table, fixed seat, and four 
chairs have been provided. The two other compart- 
ments have each been furnished with four berths, with 
military beds, &c. The eight men have a locker each. 
The coach is lighted by acetylene, the generator for which 
is outside at one end of the coach. In the roof is a tank, 
which is fed by a rotary pump from water—obtained 
locally—in a bucket. Under each step is a coal locker ; 
in one locker space is provided for the carbide for the 

acetylene. 

CONSIDERABLE inconvenience was caused on Friday last 
by the derailment of an east-bound train between West- 
minster and Charing Cross on the Metropolitan District 
Railway. ‘The cause was a broken axle. There has been 
an unfortunate recurrence of the axle trouble of some six 
or seven years ago on the District, but not so bad as that 
which prevailed then. We belieVe that after the derail- 
ment of April 10th last near the Temple Station the com- 
pany gave instructions for all axles to be overhauled and 
the doubtful ones removed. 1t must be remembered that 
the rolling stock—like the track—on the District Railway 
has had to undergo a severe strain during the last two years 
or so owing to the greatly increased traflic. An official 
announcement issued on Friday reminded the public of 
the disadvantages the company had laboured under, and, 
after stating what was being done, the hope was expressed 
that the travelling public would bear with the company 
during the transition period. 





Notes and Memoranda. 





THE Ford tractor factory, Cork, Ireland, according to 
the Times, will be completed in about twelve months, at 
a total cost of about 1,000,000 dols., and will employ 
about 2000 workers. 


Wiru regard to the 10,000 miles national benzole test 
which is being carried out under the auspices of the Auto- 
mobile Association to show that home-produced benzole 
is a satisfactory motor fuel, we learn that the Sunbeam car, 
which commenced its journey on Friday, the 29th of last 
month, completed its first 1000 miles at Castle Douglas 
on Tuesday morning, the 2nd inst. 

THE mineral statistics of Japan for 1918 show that 
there was an increase in the production of iron to the 
extent of 5.3 per cent., the gross output being 81,558 tons. 
The coal won also increased by 1.6 per cent., and aggre- 
gated 23,741,294 tons. There was a fall in the quantity 
of copper mined of 10.8 per cent., with a production of 
45,200 tons. There was an increase in the production of 
gold of 9.2 per cent., but the silver output declined by 
12.5 per cent. 


AN important addition has just been made to the list 
of papers that are to be presented at the annual autumn 
meeting of the Institute of Metals in Sheffield on Wednes- 
day and Thursday, September 24th and 25th, the latest 
communication being a note by an American metallurgical 
engineer, Dr. Zay Jeffries, of Cleveland, Ohio, on ‘“‘ The 
Micro-mechanism of the Ageing of Duralumin.’’ Dr. 
Jeffries will present his communication in person. Copies 
of the note will shortly be forwarded to all members upon 
application being made to the secretary of the Society. 


Axsout 90 per cent. of the coal output of Tonkin comes 
from the Hongay mines. These mines are owned and 
operated by a Frenck company founded in 1888, with its 
headquarters in Paris. This company at present exploits 
three concessions—Nagotna, Hatou, and Campha. The 
coal from all these mines is brought to the port of Hongay 
for preparation and exportation. A railway 14 kilometres 
(8.7 miles) in length, runs to the Hatou mines, and 
steamers bring the coal from the Campha mines, about 
30 miles distant. There are a few small, nearly vertical 
shafts at the Nagotna mine to assist the workmen in 
following up the richest veins ; but the Hatou mines, which 
are by far the most productive, consist of immense open- 
air quarries cut into the side of a hill. The mining 
machinery consists of picks, shovels, and Decauville cars. 

THE new cotton mill which is being put up by the 
Hankow No. | Cotton Spinning and Weaving Company 
in central China, is really in Wuchang. A contract was 
signed in December, 1915, for the complete machinery for 
a 40,000-spindle spinning mill, including all mill gearing 
and electric motors for driving. At the same time an 
order was closed with an American firm for a weaving 
plant of 500 looms for 36in. cloth. About a third of the 
machinery forthe spinning mill has beensupplied. Itis being 
manufactured by a British firm which, owing to war con- 


| ditions, has not been able to complete the order as quickly 





as might be desired. The weaving plant was completely 
delivered in 1917. The spinning machinery so far delivered 
is all erected ready for work, and with the necessary power 
a matter of 14,000 spindles could be operated, producing 
yarn sufficient to keep 500 looms at work. 


ALTHOUGH the new plant of the Winnipeg River Power 
Company, which is being built some 14 miles north of 
Lac du Bonnett, is arranged to have an ultimate equip- 
ment of six 28,000 horse-power units, the initial installation 
will only be two units. The main dam will be over 2000ft. 
long and 70ft. high, and will be built of reinforced concrete ; 
the power-house will be of steel and brick, 450ft. long by 
140ft. wide and over 100ft. high. The power from the 
new plant will be transmitted to Winnipeg over a 70-mile 
line with steel towers. A G5ft. by 255ft. steel and brick 
transformer station will be built at Winnipeg. Another 
line will connect the new plant with the present trans- 
mission line from Pinawa to Winnipeg at a point about 
five miles south of Lac du Bonnett. The new plant will 
thus be connected with the city by two separate lines, 
situated at a considerable distance from each other. 


Tue output of coal during the week ending August 9th, 
being the third complete week under the seven-hour day 
régime, was, according to the Iron and Coal Trades Review, 
2,642,895 tons, as against an average weekly output of 
4,813,000 tons during the four weeks ending May 24th, and 
an average weekly output of about 5,500,000 tons during 
1913. The figures for the week ending August 9th for 
the several coalfields of the country are as follows :— 
Northumberland, 174,933 ; Durham, 479,128 ; Yorkshire, 
10,734; Lancashire, 343,389; Derby, 413,143; Stafford 
shire, 213,700 ; South Wales, 380,354 ; other English coal- 
fields, 54,893 ; Scotland, 572,627. Total 2,642,895 tons, 
as compared with 3,614,776 tons for the week ending 
August 2nd, and 2,537,954 tons for the week ending July 
26th. The heavy fall in the output for the week ending 
August 9th was due mainly to the holidays, and partly also 
to the strike in Yorkshire. There has been an improve- 
ment since, and the output of the South Wales coalfield 
for the week ending August 16th was 904,464 tons, of 
which 77,984 tons was anthracite. 


THE Long Wharf of the Southern Pacific Railroad on 
San Francisco Bay, which was removed this spring to make 
room for port improvements, is the oldest creosoted pile 
structure thus far dismantled on the coast, and contained 
about 14,000 creosoted piles, which have been in service 
for periods ranging from eighteen to twenty-nine years. 
These piles, which were of Douglas fir, were well seasoned 
before being treated with creosote by the Bethel process 
in the autumn of 1889. Records show that under a pressure 
of 200 lb. per square inch, and a temperature of 260 deg. 
Fah., the piles absorbed 14.17 lb. of creosote per cubic foot. 
Of these piles thirty-three were selected at random for test 
purposes when the wharf was being dismantled this year. 
Out of this number twenty-two—67 per cent.—were 
entirely sound; three—9 per cent.—had been slightly 
attacked by borers ; six—18 per cent.—had been severely 
attacked ; and two—6 per cent.—were so far damaged as 
to be unfit for further use. These percentages were 
typical of the entire lot, it is reported, and about 70 per 
cent. of the 600 are to be re-driven just as they are. 
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Miscellanea, 





Extensions of the electric generating plant at Accring- 
ton, which will cost £70,000, have been provisionally 
approved by the Ministry. 


A LARGE electric power plant capable of meeting a 
demand for at least 550,000 kilowatts is to be put up at 
Pittsburg, U.S.A., by the Duquesne Light Company. 
The necessary expenditure will be about £5,000,000. 

Ir is reported by Reuter that a bid has been received 
from Germany by the Polish Government for the erection 
of a wireless telegraphy station at Warsaw, and that the 
price is eight times lower than the quotations of other 
European countries. 


Some trials carried out by the Ealing and District 
Motor Cycle Club, under the supervision of Dr. W. Low, 
are said to have demonstrated that a 2} horse-power 
motor cycle covered a distance of 25 miles on a consump- 
tion of petrol at the rate of 311 miles per gallon. 


Ir is intended to set up a system of electric towing of 
boats on part of the Canal de la Marne, and tenders were 
recently invited for the purpose. The overhead supply 
system will be adopted, the electric tractors running 
on a permanent way, with suitable sub-stations. 


Ler us unify the weights and measures of the two 
Americas and of the British Empire on the basis of the 
system which came to us all from the mother of us all— 
the Roman Empire, said Mr. F. A. Halsey at the Com- 
mercial Congress of the Pan-American Union in June last. 


THE cost of the French scheme for canalising the Rhone 
is put at about £100,000,000, but the total power to be 
obtained will not be less than the equivalent obtained 
from 5,000,000 tons of coal, or one-fifth of the coal pro- 
duction of France for 1918. It is estimated that the scheme 
will take fifteen years to complete. 

THE new piers in Kobe Harbour, Japan, are practically 
complete, but do not seem to meet with much approval! 
from the Japanese shipowners, who complain of the delay 
caused by being able only to handle goods on one side of 
their vessels, as compared with port and starboard work- 
ing with lighters in the open harbour. 

THE Home-office Committee on Miners’ Lamps gives 
notice that it is open to consider new suggestions for 
improving the safety or illuminating power of safety lamps 
and to examine and, if necessary, test any new devices 
or new types of lamps that may be sent in by inventors. 
Communications on the matter should be addressed to 
Mr. E. Fudge, secretary of the Committee, Home-office, 
Whitehall, S.W. 1. 


Tue work of boring for petroleum on the Harwood 
estate at West Calder proceeds steadily. Progress was 
slowed down for several weeks by the mass of whinstone 
which was encountered about 300ft. down. The Pumpher- 
ston shales should be found at great depth at this part. 
The bore has still a considerable way to go before these 
are reached, but it has passed through several of the seams 
of shale which are now beiug worked in the district. 


Iw accordance with the recent decision of the Govern- 
ment, a general authority has been issued to the custom 
authorities under which all articles covered by the regula- 
tion as to the importation of paper have been admitted into 
this country without licence as from August 29th. The 
Paper Import Restrictions Department at 23, Buckingham- 
gate, S.W.1, will close on September 6th, and further com- 
munications on the subject should be addressed to the 
Department of Import Restrictions, 22, Carlisle-place, 
S.W. 1. 

A NEW power project in Manitoba, known as the 
Winnipeg River Power Company, has been organised, 
and the £1,400,000 plant proposed will require three years 
for completion. The site of the development will be 
Bonnet Falls, 75 miles north-east of Winnipeg. This 
plant will have an ultimate capacity of 168,000 horse- 
power in six units of 28,000 horse-power each and will, thus, 
exceed the combined output‘ at present, of the municipal 
plant at Point du Bois and that of the railway company 
at Pinawa Channel. 


In order to carry out the, King’s College war memorial 
scheme, which was decided upon on October 3rd, 1918, 
an athletic ground has been found that is in every way 
satisfactory, but the Committee is still £4000 short of the 
purchase price, which must be paid before the end of the 
present month. In addition it is estimated that a further 
sum of £6000 will be needed for fencing, laying out the 
ground and building a pavilion. The Committee believe 
that it is only necessary to bring these facts. before the 
numerous friends of King’s College to secure without delay 
the amount necessary to complete the scheme. 


THE possibilities of the magnetic method of testing 
ferrous metals are summarised in a paper entitled “‘A 
Method of Measuring the Magnetic Hardness of Ferrous 
Metals and its Utility for Carrying Out Research Work 
on Thermal Treatment,” by Mr. L. A. Wild, which was 
recently presented to the Faraday Society. The author 
states that variations of heat treatment on any particular 
steel show effects of the same degree whether tested by the 
scleroscope or by the magnetic method. The scleroscope, 
however, shows the effect on selected spots only, which have 
to be averaged, whilst the magnetic method sums up the 
whole state of the material. When it comes to comparing 
steels of different composition the magnetic method 
classes material in the same order as the scleroscope as 
far as ordinary carbon steels are concerned, having only a 
comparatively low magnetic content. The addition of 
manganese reduces the scleroscope hardness of water- 
quenched steel and leaves the magnetic hardness unaltered. 
Manganese increases the magnetic hardness of annealed 
steel without producing a corresponding increase on the 
scleroscope. ‘Tungsten increases the magnetic hardness 
of water-quenched steel, but it reduces the scleroscope 
hardness. While therefore possessing limitations, the 
method is of great utility for the investigation of heat 
treatment problems and should find a place in works 
laboratories, where it may be used for such purposes as 


| deciding between the merits of different oils for quenching, 


the degree of care required for tempering and kindred 
problems as they arise. 
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The Future. 


THERE are moments when one cannot help ponder- 
ing upon the probability that future generations will 
look upon the present as a fool for bothering its head 
about them. We can imagine the archeologist of 
five hundred years hence, prying amongst the remains 
of long disused collieries or debating upon the actual 
course of a long-vanished oil pipe line, explain- 
ing to the members of the British Association 
that even so late as the early half of the twen- 
tieth century coal and oil were of such importance 
to the peoples of Europe that they could not conceive 
how anyone could ever do without them, and, “ with 
an altruism, ladies and gentlemen, for which we must 
give them all credit, whilst we are amused by their 
lack of imagination, were ready to put themselves to 
some inconvenience to preserve for us commodities 
we do not need. In those days the dissociation of 
the elements was barely known, and, whilst a few 
profounder thinkers had hinted at the liberation of 
atomic forces, which now provides us with all the 
power we require, it was only to regard it as a remote 
possibility, and, moreover, one accompanied by 
much danger.” Continuing, he might say: “It has 
been my privilege, ladies and gentlemen, to show 
you a part of one of their railways, and some of you 
have had the experience of travelling in a vehicle 
drawn upon that railway by a locomotive burning 
coal. You have noticed the extreme slowness of 
this means of locomotion, have almost been deafened 
by the noise, dismembered by the vibration, and 
stifled by the fumes. Yet in the very century 
of which we are speaking, the century of the Great 
War of the Middle Era, the century that saw the 
beginnings of aeria] transportation, this locomotive 
and this railway were regarded as great achieve- 
ments. Contrast that period with the present. You 
are now about to return to your homes in various 
parts of the world. Liberating the forces which bind 
together such elements as you may prefer to purchase 
from your respective states, you are borne silently 
and with the velocity of sound whither you would. 
In less than ten minutes you cover a distance which 
their fastest trains could not. with all their noise and 
discomfort, cover in two hours.’”’ Need we follow 
him further ? Need we listen to his caustic remarks 
on ‘an offensive liquid fuel’’ or to his disparaging 
remarks on our puny electric generators and his 
witty sallies at twentieth century subjection to the 
weather ? It would be as painful to do so as to 
attend the lectures of another twenty-fifth century 
authority who is trying to unravel the mystery of 
twentieth century economics. Let us get back to 
the present. 

Sir Charles Parsons, in the presidential address to 
the British Association which he delivered at Bourne- 
mouth on Tuesday last, took as part of his subject a 
survey of the future—not such a future as we have 
figured above, but that future that may be measured 
by years, not centuries. It opens with the following 
passage :—‘*‘ The nations who have exerted the most 
influence in the war have been those who have 
developed to the greatest extent their resources, 
their manufactures; and their commerce. As in the 
war, so in the civilisation of mankind. But, viewing 
the present trend of developments in harnessing 
water power and using up the fuel resources of the 
world for the use and convenience of man, one cannot 
but realise that, failing new and unexpected dis- 
coveries in science, such as the harnessing of the 
latent molecular and atomic energy in matter, as 
foreshadowed by Clerk Maxwell, Kelvin, Rutherford, 
and others, the great position of England cannot. be 
maintained for an indefinite period. At some time 
more, orgless remote—long before the exhaustion of 
our coal—the population will gradually migrate to 
those countries where the natural sources of energy 





are the most abundant.” On the subject of coal 
Sir Charles writes :—‘‘I have said that England 
owes her modern greatness to the early develop- 
ment of her coal. Upon it she must continue 
to depend almost exclusively for her heat 
and source of power, including that required for 
propelling her vast mercantile marine. Nevertheless, 
she is using up her resources in coal much more rapidly 
than most other countries are consuming theirs, and 
long before any near approach to exhaustion is 
reached her richer seams will have become impover- 
ished, and the cost of mining so much increased that, 
given cheap transport, it might pay her better 
to import coal from richer fields of almost limitless 
extent belonging to foreign countries, and workable 
at a much lower cost than her own.” He then 
endeavours to evaluate the coal as it lies in the seams 
in our coal mines, and puts the figure at one shilling 
per ton, or, translated into electrical energy, at six 
shillings and threepence per ton. He then passes on 
to a brief comparison of water power and steam 
power, and finds the capital required for the 
exploitation of the former as nearly three time that 
needed for the latter. It is interesting in passing to 
note his estimate that the cost of harnessing all the 
water power in the world would be 8000 million 
pounds, “‘ or equal to the cost of the war to England.” 
But with these things he is less interested than with 
a suggestion which he first put forward in 1904. In 
his address to Section B of the Association in that year 
he described a scheme for tapping the internal heat 
of the earth. He suggested driving a bore-hole 
twelve miles deep at a cost of five million pounds and 
an expenditure of eighty-five years of work. In the 
fifteen years that have elapsed he has not lost faith 
in this plan, but is rather strengthened in his adher- 
ence to it by the success of the steam mines in Italy, 
at Lardarello, described in THE ENGINEER of February 
8th, 1919, and he concludes that ‘it seems, indeed, 
probable that in volcanic regions a very large 
amount of power may be in the future obtained, 
directly or indirectly, by boring into the earth, and 
that the whole subject merits the most careful con- 
sideration.” Whilst we may agree with Sir Charles 
as to the probability of the Lardarello system being 
employed in other favourable districts, we deem it 
highly improbable that his twelve-mile bore-hole will 
be driven either for geological or industrial reasons. 
Pleasant as it might be to know more about the under- 
crust of the earth on which we live, it is in the highest 
degree improbable that a utilitarian generation, a 
generation, moreover, which has to remove the 
ravages of war, would consent to expend the ten 
million pounds or more that would nowadays be 
needed, or would care to venture upon an experiment. 
that it might take a century to complete. There are 
other matters nearer to the hand that need attention, 
other cheaper and more certain ways of developing 
power, other directions in which ten million pounds 
could be spent with a livelier probability that the 
generation that found the money would benefit by 
the result. It is natural that Sir Charles Parsons 
should have predilections for heat engines, but the 
eyes of others are turning towards the development 
of water power. In this country it is estimated that 
rivers could provide no more than one and a-half 
million horse-power, but, on the other hand, living 
on an island against which the waves of the Atlantic 
and the North Sea for ever beat, and in which the 
variations of the tides are in many places very con- 
siderable, we see continually around us, nowhere far 
removed from the centres at which it would be used, 
manifestation of a power that exceeds the widest 
limits of our future needs. Difficult as are the pro- 
blems connected with the development of wave and 
tidal power, we are convinced that they are not 
insoluble, and that it needs but the concentration of 
great inventors, coupled with the courage of great 
financiers, to open to this kingdom a source of power 
that will leave the heat engine behind just as the heat 
engine itself has displaced the labour of animals and 
the variable force of the wind. 

We reach, then, this conclusion: that it is not to 
the future of five hundred years hence, when our coal 
mines and oil wells are exhausted, not even to the 
future of one hundred years hence, when the twelve- 
mile borehole would be delivering its heat, but to the 
nearer future, the future circumscribed by the radius 
of a decade, that we must look. For the moment 
our nearest duty is to improve the prime movers we 
have to our hand, and the immediate next duty is to 
develop those sources of power which promise an 
early return. At the same time, we must not neglect 
investigations which lead we know not whither, 
problems, for the most part, which can be attacked, 
in their early stages at least, in the laboratory and 
study. Physicists—Maxwell, Kelvin, Rutherford, 
and Le Bon—have already hinted at the “‘ harnessing 
of the latent molecular and atomic energy in matter,” 
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and have opened up a field for research in which 
reward would be certain, whilst in other directions 
engineers, like Sir Charles Parsons himself, are 
showing us how to reduce the quantity of fuel re- 
quired for the production of power, or are propound- 
ing new plans for the development of natural sources 
of power such as those presented by rivers, cataracts, 
waves, and tides. Thus, without branching off into 
the highly problematical, without the expenditure of 
vast sums for uncertain results, without waiting 
a century for a return from our labours, we see sufti- 
cient scope for all the talents, energy , and money 
we can command. 


Lord Fisher on the Fleet. 


SINCE we wrote last week on post-war naval policy 
interest in the subject has been greatly stimulated 
by Lord Fisher’s vigorous communications to the 
Times. Lord Fisher has critics as well as admirers, 
but none will question the weight of his authority 
when he speaks on naval affairs, be they administra- 
tive, strategical, or technical. His was the dominant 
share in creating the Fleet that enabled the Allies 
to win the late war. Just as the Grand Fleet of 1914 
consisted almost entirely of vessels designed under 
his inspiration, so do the capital ships of later con- 
struction, which now form our main battle squadrons, 
embody in the same marked degree the tactical ideas 
which he literally compelled the naval world to adopt. 
During his six years of office at Whitehall—from 
1904 to 1910—he effected a revolution in naval 
organisation, tactics, and architecture. He laboured 
unremittingly to prepare the Navy for the struggle 
which he knew to be inevitable, and the measure of 
his success was seen in the completeness of the enemy’s 
overthrow. But the nation’s complacent mood, 
engendered by the possession of so many powerful 
ships which have stood the test of war, has been rudely 
disturbed by Lord Fisher himself, who now declares 
“ with emphasis” that the Fleet of to-day will be 
obsolete in a few vears. This declaration coincides 
with a movement started by certain economists to 
“scrap” naval materiel with little regard for its 
value. Needless to say, they at once quoted Lord 
Fisher in support of their demand, but it now appears 
that his view differs fundamentally from theirs. So 
far from urging the cessation of expenditure on 
ships of war, he advocates a policy which, if it is 
accepted, will tend to increase rather than reduce the 
dimensions of future naval budgets. His line of 
argument is that the present-day Navy, rapidly 
sinking into obsolescence, must be reconstructed on 
the most advanced principles. The future, he believes, 
lies with the internal combustion engine and guns of 
immense calibre. He speaks of “ war hippopotami ” 
—-a characteristic but significant phrase—and of 
the Incomparable,” a mastodon designed to carry 
20in. guns, which, he assures us, would have been 
built had he remained at the Admiralty. 

It is by no means easy to express a definite opinion 
on the merits of what is certain to become a warm con- 
troversy. On the one hand, there is the incontestable 
fact that the existing Navy is composed in the main 
of ships which compare more than favourably with 
the best types abroad. If we consign these vessels 
to the shipbreaker forthwith, it seems to us that we 
shall be making a gratuitous, premature, and possibly 
dangerous sacrifice, for the country is neither willing 
nor able to replace them immediately by a fleet of 
** Incomparables”’ or “war hippopotami.” Not- 
withstanding Lord Fisher's forecast of future develop- 
ment, we are inclined to think that nothing will be 
lost if we rest on our oars for a few years, or at least 
until such time as progress in the adaptation of oil 
as a prime mover for ships of great size and high 
speed justifies the building of an experimental 
“Incomparable.” That time, as Lord Fisher is 
doubtless aware, is not yet. A rapid survey of con- 
temporary naval programmes abroad reveals no 
innovation in respect of engineering or ordnance that 
threatens to make our existing Fleet a back number. 
The Americans, it is true, have taken up the system of 
electrical transmission in their latest capital ships, 
but their aim is economy in space, ease of manceuvring, 
and flexibility of installation, rather than high speed, 
to which, apparently, the method does not lend itself, 
or not more so than the geared turbine. Taking 
the battle-cruiser Hood as Britain’s last word in war- 
ship construction, it will be found that this vessel is 
equal, if not superior, in speed and armament to any- 
thing which the United States or Japan have either 
laid down or publicly projected. We mention these 
countries because they happen to be the only two in 
which heavy naval construction is still in progress. 
The new American battle-cruisers, authorised in 
1916, but held up by the war, have now been put in 
hand to a somewhat modified design. It is under- 
stood that their estimated speed is 35 knots, and 





their armament eight 16in. guns. From all accounts 
the Hood need not fear comparison with these ships, 
or even with the Japanese Nagato, which appears 
to be a heavily armed battleship of no phenomenal 
speed. As for the “war hippopotami,”’ which we 
take to mean submersible battleships, the value of 
such a type is admittedly problematical. We have 
discussed this question before, and hope to return to 
it again. Both Britain and Germany have built 
vessels of large displacement which are able to dive 
below the surface, but it has yet to be proved that 
capital ships of this nature will be essential to a Navy 
that aspires to command the sea. Lord Fisher’s 
allusions to the monster gun—for which he has always 
had a penchent—open up a wide field for discussion ; 
but here again we are inclined to advocate a conserva- 
tive policy. Huge guns mean huge displacement, 
if great speed is demanded as a corollary, and at a 
time when the cost per ton of warship construction 
is about twice the pre-war figure public opinion may 
look askance at any proposal to build an ‘ Incom- 
parable” of perhaps 50,000 tons. Then, again, the 
relative value of medium and monster guns is still 
unsettled. In this matter Lord Fisher appears to 
have abjured his early faith. His plans for the 
original Dreadnought were based on the idea of con- 
centrating a numerous battery of 12in.—* the 
smallest big gun,” as he described it—in a single ship. 
At a much later date he went to the other extreme 
by designing the Furious, which was intended to 
mount two ]8in. guns. In his inimitable phraseology 
the Dreadnought battleships were * Old Testament 
ships” and the Invincible battle-cruisers ** New 
Testament ships.” Such units as the Furious, 
Glorious, and Courageous come under neither of 
these heads, and are presumably “ships of the 
Apocrypha.” We should feel more enthusiastic 
about the “* Incomparable,” with her 20in. guns, if 
we were sure that weight of fire is more decisive than 
volume. That point cannot be decided until all the 
data provided by the war has been collated and 
analysed. Given equal accuracy of aim, the heavier 
projectile is bound to do the most damage, but, in 
spite of great improvements in sighting and fire con- 
trol, perfect accuracy cannot be guaranteed at long 
range, and there is a shrewd suspicion that the ship 
with the most guns will generally score the most hits. 

In our opinion the immediate deletion from the 
Navy of ships built in the ** Dreadnought ” era would 
be a wasteful and needless measure, always provided 
that their upkeep in fighting trim does not involve 
too great an expense. The older ships of this type 
will form a valuable reserve as long as their foreign 
contemporaries remain on the active list. It might 
as we have previously suggested, be worth while to 
spend a moderate sum on bringing their armament 
up to date by increasing the elevation of the barbette 
guns. This course was followed in the case of the old 
12in. 35-calibre model transferred from the 
** Majestics ’ to the monitors, with the result that its 
range was increased to 21,000 yards. At the same 
time, the Admiralty should strive to elucidate 
problems suggested by war experience in regard to 
the perfection of ordnance, projectiles, and fire con- 
trol ; protection from gun-fire and submarine attack : 
and marine engineering. Practical research in any 
one of these directions will be an expensive matter, 
but until each problem has been thoroughly explored 
it would be a mistake to resume the building of 
capital ships. Our only fear is lest the intervention 
of Lord Fisher should defeat its object by encouraging 
over-zealous economists to “‘ scrap” the Navy of 
to-day before provision has been made for the Navy 
of to-morrow. 
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A Treatise on British Mineral Oil. Edited by J. 
Arthur Greene. London: Charles Griffin and Co., 
Limited. Price 21s. net. 

THE use of cannel coal and other allied substances 

for the production of oil by destructive distillation 

attracted prominent attention during the war, when 
by the enemy’s action we were compelled to investi- 
gate how far we could make ourseives independent 
of importation by the development of our home oil 
resources. In the earlier part of 1916 the Petroleum 

Research Department of the Admiralty was formed 

under the late Sir Boverton Redwood. This depart- 

ment, besides recommending the drilling for oil in 
certain specified areas and the development of the 
shale oil industry, actively prosecuted its investiga- 
tions into the question of distilling oil from: cannel 
and similar deposits. Very large quantities of suit- 
able material were discovered, and as a result of 
research much valuable knowledge was accumulated 
concerning the treatment of the substances. 

In July, 1917, matters having progressed sufficiently 
far, the Minerai Oil Production Department was 








formed at the Ministry of Munitions for the purpose 
of increasing the production of oil from home re. 
sources. It would appear that with the creation of 
this department a division of counse! set in. A com. 
mittee under the Marquis of Crewe was set up, and 
as a result of inquiry it was decided that the erection 
of special retorts for the distillation of cannel coal 
and the training of the labour necessary to operate 
them was not practicable under the conditions of 
the moment. It was also stated that the quantity 
of material available for treatment was insufficient 
to meet more than a fraction of the country’s oil 
requirements, and that what there was of it could 
best be treated in the ordinary vertical retorts 
already in existence at the gasworks. The car- 
bonisation of cannel instead of the usual gas coal 
would not, it was stated, have affected the output of 
gas, while the yield of oi] and sulphate of ammonia 
would not have been very satisfactory. These views 
were in direct opposition to those of the Petroleum 
Research Department in more ways than one, and 
especially in so far as they recommended virtually a 
high temperature distillation process as compared 
with the low temperature process recommended 
by the Research Department. Whatever opinion 
may be held as to the conflict of advice thus revealed, 
the fact is to be noted that under the Ministry's 
Mineral Oil Production Department no oil in any 
appreciable amount was produced during the war 
from home resources other than those existing before 
the war. The country’s clamant need for fuel oil 
was satisfied almost wholly by the expedient of 
importing it in the double bottoms of merchant ships. 

In February, 1918, the Institution of Petroleum 
Technologists, to which body several important 
members of the former Petroleum Research Depart - 
ment had attached themselves, appointed a ** Com- 
mittee on the Production of Oil from Cannel Coal and 
Allied Minerals.’’ The interim report of this Com- 
mittee—see THE ENGINEER for August 9th, 1918 
very strongly recommended the low-temperature 
distillation of cannel coal, not only as a war measure, 
but as an undertaking which was full of promise 
commercially. That a great new national industry 
may one day arise from this source is indicated by the 
Committee's estimate that at least 10,000 tons per 
day of retortable material is available—a quantity 
sufficient to yield more than 400,000 gallons of crude 
oil @ year. 

Certain of those who acted as technical advisers 
to the Institution’s Committee have now collabo- 
rated in the production of a volume containing the 
information and the results of the research on which 
their Committee’s report was based. Before pro- 
ceeding to notice the contents of this work it is of 
interest to record that as a result of that report a 
company—Midlandg Coal Products, Limited—has 
been formed for the purpose of testing various 
methods of,-and retorts for, distilling coal, &c., for the 
production of fuel oil. A site for the works has been 
secured at East Kirby, near Nottingham—that is, 
in the centre of the Midland coalfield, and in railway 
communication with all parts of the country. 

The volume under review opens with a section on 
raw materials contributed by Mr. E. H. Cunningham- 
Craig, the well-known consulting geologist. The 
chapters of this section examine in turn all the oil- 
bearing or oil-producing minerals found within our 
shores. Starting with oil shales, the writer gives a 
highly interesting discussion of the origin of the hydro- 
carbons which they contain. Rejecting the theory 
of an animal origin as ‘* Teutonic rubbish,”’ he shows 
that the commonly accepted vegetable origin, while 
it accounts for many facts, does not explain certain 
others which are of great significance. His own 
theory is that “‘ oil shale is indissolubly connected 
with free petroleum, and has been formed by specially 
absorbent bands of argillaceous material becoming 
impregnated with the inspissated residues of liquid 
hydro-carbons which they retain both by chemical 
and mechanical combination.” His conclusion is 
that the oil shale resources of this country are by no 
means fully developed, although much may depend 
upon the discovery of a method of eliminating sulphur 
compounds from the oil. 

In his second chapter Mr. Cunningham-Craig 
discusses cannel coal and allied deposits, and in his 
third lignite and peat. Cannel—i.e., “* candle ”— 
coal burns with a bright flame, and was at one time, 
before the introduction of the incandescent mantle, 
extensive!y used at gasworks for the sake of the high 
iluminating value of the gas which it gave. With 
the demand changed from high illuminating to high 
calorific value the material is now but little used, and 
in some cases its mining has, where possible, been 
given up. Having discussed the character and 
formation of parrot coal, torbanite, and other 
canneloid deposits, the writer takes up the question 
of the quantity available for retorting. He observes 
under this head that some rather ludicrous figures 
have been given officially for the output of cannel. 
He admits that it is difficult to make a complete 
estimate, but “ given the opening up of certain areas 
now entirely neglected, given the working of seams 
that, being half coal, half eannel, cannot be worked 
at a profit for coal alone, given the utilisation of all 
cannels, splints, torbanites, rums, jacks, &e., that 
have been tested and approved, a conservative estl- 
mate would place the possible output of material 
worth retorting in Great Britain and Ireland at 
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seal core 
13,000 to 14,000 tons per day—or, say, an annual 
roduction of four million tons.” Eight or ten 
retorting centres could be selected. “‘ At the modest 
estimate of 25 to 30 gallons of oil perton .. . it 
is evident that an industry of greater extent and 
greater national value than the Scottish oil shale 
industry could be established.” Jt would be almost 
eriminal, he remarks, to neglect the sure source of 
home-produced oil here lying at our doors. 

With regard to lignite and peat, Mr. Cunningham- 
Craig calls especial attention to the tertiary deposits 
at Bovey Tracey, in Devonshire, which, with the 
exception of the Lough Neagh deposits is the only 
lignite basin of any great extent in these islands. 
Lignite has been treated in other countries on a very 
large scale for the recovery of oil. In our islands it 
may prove to be a very considerable addition to the 
raw material from which oil can be extracted, 
although much experimental work remains to be 
done before definite results can be assured. Peat, 
he suggests, might be treated in certain cases chiefly 
for its yield of ammonia with oil recovery as a by- 
process. : 

The second section of the book deals with the retort- 
ing of bituminous materials, and is contributed by 
Dr. W. R. Ormandy. A considerable portion of this 
section is devoted to plain descriptions of certaiv 
retorting and allied appliances, such as the Glover- 
West vertical gasworks retort, Coppée coke ovens, 
the Tozer and Chiswick low-temperature retorts, 
and the Maclaurin and Wollaston gas producers. 
The remainder of the section is very largely a series of 
generalities interspersed with criticisms of Govern- 
ment departments, company promoters, and the 
technical Press. Dr. Ormandy appears to see in the 
Midland Coal Products’ testing station, to which we 
have already referred, an institution which will 
examine, test, and report upon new or existing retort- 
ing methods without the academicism of the one, the 
money-grabbing bias of the other, and the alleged 
narrow-mindedness of the third. The chief value of 
this section undoubtedly lies in the descriptive 
portions. 
4glhe third section of the work is devoted to a dis- 
cussion of the products from low-temperature car- 
bonisation and their chemical nature. It has been 
supplied by Dr. A. E. Dunstan, and is almost wholly 
a study suited to the chemist. Little effort would 
seem to have been made to present the important 
facts in a form to fit the engineer’s digestion. On the 
other hand, the numerous results of experiment and 
analysis quoted in the section should be of very great 
value to all interested in the matter. There is a short 
but useful discussion of thé German brown coal in- 
dustry and the treatment of lignite and peat for the 
recovery of oil 

The three remaining sections of the book are quite 
short. The fourth, by Mr. Andrew Campbell, deals 
with the refining of the crude oils produced by low- 
temperature processes of distillation; the fifth, by 
Dr. F. Mollwo Perkin, describes the practical experi- 
mental work which will be conducted at the Midland 
testing station; and the sixth, by Mr. A. H. Sea- 
brook, discusses the use of low-temperature distilla- 
tion gas for firing the boilers at electric generating 
stations. It is of interest to note that by setting the 
sale price of the by-products against the running and 
capital charges of the distillation plant, gas can be 
supplied to the boiler-house, according to Mr. Sea- 
brook’s estimate, at about 6d. per million British 
thermal units, as compared with one shilling in the 
case of coal. 

Taken asja whole, the book, if not thoroughly 
complete, is at least a very up-to-date treatise on a 
subject of first-class industrial and national signi- 
ficance. In some respects it is less conclusive than 
might be wished, but it must be remembered that 
even now more research and investigation on its 
subject has probably still to be done than has yet 
been accomplished. If the authors and those whom 
they represent are right, the birth of an important 
new industry of immense value to our country not 
only in war, but in peace time, awaits the filling in 
of our present knowledge with certain important 
details of practical information and the display of 
some courage and imagination by business men. To 
that end anything which helps must receive our 
approbation. 
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British Association. 
No. I. 


Tue British Association for the Advancement of 
Science was one of the last of the great institutions 
to suspend its activities during the stress of war. 
for it met at Newcastle in the year 1916. The first 
year of peace finds its members in conference at 
Bournemouth under the presidency of Sir Charles 
Parsons. The occasion has drawn a large attendance, 
and the opening sessions indicate that the Conference 
is likely to prove a real success, and will, it is hoped, 
inaugurate a new career of usefulness for an Associa- 
tion whose history extends over a period approaching 
a century, the present being the eighty-seventh 
Congress. 

It may be said at once that the local arrangements 
are in some respects superior to those which have 
characterised previous meetings. There is less of the 
festive gathering and more of the business aspect 
about it than has been customary, despite the fact 
that it is being held in what is admittedly a holiday 
resort. The compression of the meeting into 
five instead of the customary eight days may 
perhaps explain the somewhat closely arranged 
scientific programme. Whatever the precise cause, 
whether it proceeds from a real desire on the part of 
the Association to take itself more seriously or arises 
from the mere force of circumstances, the change is 
all to the good. Another welcome feature is the 
arrangement by which the whole of the sections are 
housed in one building. The Municipal College is 
admirably adapted for the purpose of the Conference, 
and members much appreciate the spirit which has 
led the authorities to place the whole of the College 
buildings at the disposal of the Association during 
the present week. ‘lhose who have in past years, not 
infrequently during inclement weather, had to make 
the journey from one section to another, owing to 
the sections being accommodated in different public 
institutions, fully appreciate this desirable innova- 
tion. 

Contrary to the usual custom, the opening sessions 
of the sections took place first, and the addresses of 
the sectional presidents were therefore delivered in 
advance of the address of the Congress President, 
Sir Charles Parsons. This, address, which was de- 
livered on Tuesday evening in the Winter Gardens 
Pavilion, drew a large and distinguished attendance. 
It ranged over a variety of topics, but the main 
theme was the part which engineers played in the war. 
It was appropriately preceded, by an address to the 
King, which, it need hardly be said, was received 
with a real display of enthusiasm when its terms 
were read by the retiring President, Sir Arthur 
Evans. The address is as follows :— 


Your Majesty,—On the occasion of the out- 
break of the great war we, the members of the 
British Association for the Advancement of 
Science, at that time assembled in our eighty- 
fifth Congress, gave an unanimous expression to 
our devoted loyalty to your Majesty’s person, 
which your Majesty was graciously pleased to 
acknowledge. 

To-day, once more assembled in our eighty- 
seventh Congress, it is our heartfelt desire, on 
the victorious conclusion of the war and the 
formal proclamation of peace, to renew those 
assurances, and to express in more than a formal 
manner our high sense of the example of self- 
sacrificing devotion to the service of the country 
that has been so simply offered by your Majesty 
throughout this long and arduous struggle. 

We are painfully aware, indeed, that, in spite 
of the decision in the field, the period of stress is 
by no means over. We cannot, from our special 
point of view, be blind to the extent to which the 
bitter emergencies of war-time have been pre- 
judicial to those ideas and methods which it is 
our mission to promote. But in the not less 
arduous struggle that lies before us to regain the 
stable paths of peace we are heartened by the 
knowledge that the same wise and conciliating 
influence and high example that was of such 
sovran help to the British people in war-time will 
still be with them. 


In responding to a vote of thanks on his retirement 
from the chair, Sir Arthur Evans referred to the 
losses sustained by the Association by death. The 
toll taken of young scientific workers had, he said, 
been a heavy one ; they had also to deplore the loss 
of two past-presidents, Lord Rayleigh and Sir William 
Crookes, and of Professor Carey Foster and Professor 
Vernon Harcourt, who had acted for the Association 
in official capacities. 

SECTIONAL ADDRESSES. 


The address of Professor J. E. Petavel to the 
Engineering Section is printed elsewhere in this issue, 
but brief reference may be made to some points 
raised in other sectional addresses. Sir Hugh Bell, 
who is presiding over the Economic Science Section, 
dealt with wages, prices, and taxes. He laid special 
stress on the need of increased production as the only 
practical solution of the high wages problem. In a 
contribution to this section dealing with the work of 
the National Alliance of Employers and Employed, 


Mr. F, Huth Jackson pointed out that the machinery 
of the Alliance’ was designed not only to bring;together 
for the settlement of their own special problems the 
employers and employed of a given industry, but to 
link up the employers and employed of all industries 
in a particular area in a joint endeavour to improve 
conditions within that area. Sir Robert Hadfield, 
in the course of the discussion, referred to efforts 
made by himself a quarter of a century ago to form 
an industrial union of employers and employed. 
At that time the labour element was willing, but there 
was little or no response on the part of employers. 
Matters had progressed since that time. There were 
now no fewer than seven different organisations with 
somewhat similar aims, and it was desirable that the 
work of these bodies should be co-ordinated. In 
expressing this opinion, Sir Robert said what is in 
the minds of many people, and it is no secret that an 
amalgamation of interests between some of the 
different organisations to which he made reference is 
under consideration. 

In opening the proceedings at the Mathematical 
and Physical Seience Section, Professor A. Gray 
attacked the Governments of the present and the 
past for their indifference to the part in national work 
which might be undertaken by the scientist. When 
war broke out nothing had been done to ensure the 
utilisation of the great number of well-trained young 
scientific men available for special service in the 
multitude of scientific operations which. war, 
as it had to be carried on, involved. ‘To remedy this 
condition of affairs he had proposed at the end of 
1915 that a Central Committee should be established 
which would nominate representatives at each centre 
of scientific teaching and work in pure and applied 
science. This arrangement would, it was hoped, 
enable the Central Committee to obtain readily 
information as to what men were available, and 
would do something to bring the schools of science and 
all the great works and laboratories of applied science 
into co-operation. Men could thus have been 
selected for particular posts, and a most useful pur- 
pose served. Two Special Committees were formed, 
but little or no progress was made with the scheme. 
Such a system would, he believed, have recruited the 
Royal Engineers quickly with the best material for 
officers to be found in the country. It seemed to 
him that the organisation he had suggested in 1915 
might be brought into existence to-day. The real 
cause of the prevailing neglect of science is, in the 
opinion of Professor Gray, to be found in the fact 
that our political leaders lack scientific education. 
Eminence in science was, indeed, he asserted, often 
a positive disqualification for any share in the conduct 
of the affairs of this great industrial country. Some- 
thing was perhaps now being done for the organisation 
of scientific research, but there was a decided danger 
of over-centralisation in this connection. He pro- 
tested against everything being done from London, 
and hoped that the danger would be recognised before 
ultra-centralisation became an accomplished fact. 
Another danger was the promotion of research work 
in which emphasis was laid on the industrial side. 
Pure science was the important thing, and in this 
field control would always defeat its object. The 
real scientific discoverer hardly knew whither he was 
being led. He would utter a warning also against the 
attempt to capture the laboratories of pure science 
in the universities and colleges. There should be 
ample provision made for the pursuit of science for its 
own sake, the return from which in the future, as 
in the past, would surpass all expectation. 

In the Chemistry Section Sir William Pope, follow- 
ing the address by Professor P. P. Bedson, dealt with 
the work of the chemist in the field of war. 

On Tuesday afternoon the engineering’ members 
were invited to visit the Bournemouth Tramways 
Generating Station. A considerable number availed 
themselves of the invitation. The station is well 
equipped with plant for electric welding, oxy-acety- 
lene welding and cutting, and the sorbitic treatment 
of rails in situ, and an opportunity was given of 
seeing the plant in operation. 








THE consumption of coal in the Dutch East Indies has 
increased from 600,000 tons for the year 1914 to 1,000,000 
tons in 1918. Before the war about 400,000 tons were 
imported from Australia and Japan, a considerable portion 
of it being for State railways, which in 1915 consumed 
more than 150,000 tons of foreign coal. It is possible 
that Australian and Japanese coal will again find a market. 
in Java and the outer possessions, as boats from those two 
countries coming to the Dutch East Indies for raw mate- 
rials will bring coal as ballast. Moreover, it is possible 
that Indian coal may find a market in Singapore and 
Penang, which import about 1,000,000 tons from Australia, 
Japan, and British India. The chief sources of supply 
are the Ombilin mines, situated near Padang, Sumatra, 
and the mines of Pulo Laut, a small island lying off the 
south-east coast of Borneo, both areas being worked by 
the Government. The Ombilin mines are by far the more 
important, producing about 480,000 tons in 1917, and 
470,000 tons in 1918. The Pulo Laut mines average 
120,000 tons a year. Private mining companies produce 
about 110,000 tons a year. The output of the Lemantang 
area, Sumatra, is expected to reach fully 200,000 tons. and 
an endeavour will be made to increase this output by about 
20,000 tons each year. There is a coal area at Tandjoeng, 
Sumatra, which, it is claimed, yields good steam coal. 
The Ombilin fields extend for 10 kilometres (6.2 miles) 
and have a breadth of 9 kilometres (5.6 miles). The seams 





are usually very thick, some being 23 metres (75/t.). 
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British Association: Address to the 
Engineering Section. 


By Prefesscr J. E. Petaven, D.Sce., F.R.S., President 
of the Section. 


(THe address is divided into two parts, of which 
the second part is reprinted in full.] The first, 
entitled “* Engineering and Science During the War,” 
recounts familiar facis and figures and we omit it ; it 
concludes as follows :— 

The above outline cf engineering activities during 
the war is both incomplete and imperfect. It may, 
however, serve to emphasise and illustrate the two 
features which characterised the period and made 
victory possible. 

The first is : Large production, cbtained by organi- 
sation, standardisation, and co-opcration. 

The second is: Rapid progress resulting from the 
stimulus to research and invention and the immediate 
application of the results obtained. 

The required organisation did not arise as a natural 
development of the pre-war industrial activity ; it was 
called into being by dire necessity and applied with 
grim determination. Before the war the British 
nation was anti-militarist, non-scientific, and strongly 
individualistic. To achieve victory the nation 
accepted universal conscription, and submitted to the 
mixture of sccialtism and tyranny which necessity 
dictated. Under extreme pressure, scientific know- 
ledge, technical skill, industrial ability, military and 
naval experience welded into a homogeneous and 
efficient organisation. 

Tt is easy to disparage the effort or to point to de- 
fects, large cr small, which tarnish the record, but the 
fact remains that, whereas in 1914 we were inferior to 
the enemy in every military asset except moral 
courage, in 1918 victory came as the result of mastery 
in practically all the thousand factors on which modern 
warfare depends. 

The organisation involved the direct control of fod, 
every essential raw material, shipping, and transport ; 
further, under the cloak of various euphemisms, it 
involved the indirect control of all available capita] 
and labour. The capitalist was granted the privilege 
of receiving and paying the interest on the money 
required. High wages and the Military Conscription 
Act ensured an adequate supply of labour in the 
factcries. And these things came to pass, nct by 


tyrannical order of an all-powerful Government, but 
by the force of a great idea working within the nation. 


II.—INDUSTRIAL AND Economic RECONSTRUCTION. 


The peace declaration is the opening of a new act in 
the world’s greatest drama, and the events of the next 
few years will decide the fate of many generaticns. 
The future is always the logical sequence of the past ; 
it is the present which gives direction to the forces 
which are acting in virtue of the ideals which are 
operative. The world is emerging from a furnace, 
and the rigid constitution of civilisation, for a moment 
plastic, will harden in the mould we form. It is 
therefore the duty of each one of us to attempt to 
understand the transformation which is going on, and 
influence it in the right direction. 

The principal feature of the day is the insistent 
craving for better and easier conditions of life ; in 
popular language this is quite inaccurately expressed 
by a demand for higher wages and less work. The 
two aims are far from identical ; in fact, a little con- 
sideration will show that in some respects they are 
contradictory. 

The total remuneration reccived by a nation is 
measured by its production, and this Jaw cannot be 
altered or affected by legislation cr revolution. On 
the cther hand, the share received by a class or an 
individual is capable of adjustment within certain 
limits. Thus any class may increase its remuneration 
either by increasing the total production or by de- 
creasing the remuneration received by the other 
classes. The capitalist whe corners wheat, and the 
miner who corners coal, are examples of the latter 
methcd. No such limitations exist, however, with 
regard to the face value of the wages paid ; by Act of 
Parliament all wages might be increased arbitrarily 
twenty-fold, but as a result the cost of living would 
rise in a similar ratio. 

Incalculable harm has been done by ignorance and 
wilful misrepresentation. During a generation the 
working classes have been told, and have firmly 
believed, that they receive but a tithe cf the value of 
their work, and that the bulk goes to swell the fortune 
of the capitalistic class. The actual facts, so far as 
engineering is concerned, will be found in the address 
of my predecesscr in this chair. On an avelage in 
pre-war days the share of the capitalist was one-ninth 
that of the workman. The actual position with 
regard to coal is now known to all. For each ton 
raised 19s. 54d. goes for labour, and a total of 2s. is 
paid as royalties, owners’ profits, and owners’ com- 
pensation. It is obvious that the 13s. 1ise in the 
miners’ wages cannot be paid out of profits and 
royalties amounting to a total of 2s., but the miners, 
who have been brought up to believe in the fabulous 
profits of the wicked duke, is quite ready to strike 
against the owners, the Government, and the laws of 
arithmetic. 

These facts, though clearly established, are not 





easily credited by the working man; he may have 
received a penny for what he considers is the manu- 
facture of an article, and sees it selling for a shilling in 
ashop. He forgets that the price must include, not 
only his wage, but that of the men in the mine, the 
smelting works, and the rolling mill, who provided the 
material in the shape required, the wages of the men 
who built the factory in which he works and made the 
machine he uses, the wages of transport workers, 
packers, shop assistants, advertising agents, printer, 
papermakers, &c., and that, finally, some minute 
fraction of a farthing might with justice be allotted to 
the engineer who designed the machine or invented the 
process. The general position, though similar, cannot 
unfortunately be followed so closely ; the limitations, 
however, are clear. The income of the United King- 
dom per head of the population was before the war 
about £50. If therefore the State were run on com- 
pletely communistic lines, and if under these con- 
ditions there were nc reduction either in the working 
hours or the output our wages would average a 
sovereign a week each, and we could buy our goods at 
pre-war prices.* 

The above considerations indicate that a real im- 
provement in material welfare is necessarily associated 
with increased production. The needs of mankind are 
many, its desires are unlimited, and for this reason 
general over-production need never arise. Many 
circumstances may, however, lead to uneven balance, 
and unfortunately, when this occurs, the producers of 
the commodity which is in excess are penalised, and 
those responsible for a deficiency are rewarded. The 
instability is fostered and increased by speculation, 
and, although it forms the most powerful check on 
national prosperity, no serious effort has yet been 
made to apply a remedy. 

I am inclined to think that two of the most impor- 
tant problems of our time relate to economic balance 
and increased production. The solution in the former 
case is dependent on the statesman, the economist, 
and the business man, in the latter on the combined 
efforts of various branches of applied science, and 
more especially on engineering. 

At one time production was directly dependent on 
muscular effort ; it is now mainly influenced by equip- 
ment, organisation, and skill. Increased production 
does not necessarily imply harder work or longer 
hours ; it can be secured by improvements in method 
and machinery, but only with the willing co-operation 
of all concerned. 

Before the war the Americans were far ahead of us 
in standardisation and specialised machinery. The 
American clceck and the Ford car are two well-known 
examples. During the war we adopted and developed 
these methods. As a result, although the cost of all 
materials increased considerably, although the wages 
more than doubled, and the profits made were more 
than adequate, the cost was in many cases reduced. 
Thus the eighteen-pounder shell fell from 22s. to 12s., 
the Lewis gun from £165 to £62. The impcrtance of 
standardisation has been fully 1ealised by the manu- 
facturers of this country, and as a result we may hope 
to see a general reduction in cost. 

The economic value of an individual depends exclu- 
sively on the nature, quality. and quantity ox his out- 
put, and his remuneration should correspond to his 
economic value. The rule is simple, its applicaticn 
would solve most of the problems which vex the 
present generation, but no scheme has yet been 
evolved to make its application possible. 

There can be no doubt that in this respect cur 
present system isa complete failure. It has been built 
up casually in the course of the industrial warfare of 
the last twenty years, and each side, regardless cf 
ecnsequences, has entrenched itself in any position 
won. The result is a system nearly perfect from the 
point of view of offence and defence, well arranged for 
mutual destruction, but, like the trenches in France, 
unsuitable for use in time of peace. 

The minimum wage is beneficial in so far as it pre- 
vents sweating, but in two other respects its conse- 
quences are most unfortunate. Under the operation 
of this rule the man whose value is a fraction below 
the minimum is unemployed and economically unem- 
ployable. Further, the minimum wage becomes the 
standard wage, and the better men are inadequately 
paid. Both causes lead to decreased production. 
The weaker or less skilful men drift into enforced idle- 
ness, and become a charge to the community under 
the heading of charity, poor-law, cr some newly 
invented euphemism. The better men, finding extra 
effort uncompensated, drop to an ever-decreasing 
minimum. Small output is in most cases the result 
of inadequate incentive rather than active restriction. 
Promoticn by seniority is an example of a similar 
cause, producing similar effects in other classes of the 
community. 

Among the professional and business classes the 
remunelation is proportional to the skill and to the 
effort ; a barrister, an engineer, or a merchant has 
neither minimum wags nor fixed maximum output 
and, the vagaries of chance excepted, generally speak- 
ing gets what he is worth. At the two extremes stand 
riches and starvation, and the economic world can 
cfer no strenger motive forces than the allurements of 
the one, the fear of the other. There is no absolute 
reason why the working man should not be offered the 





* This statement is optimistie in so far as it does not take 
account of war losses, 





same incentives to hard work and progress, but up to 
the present most efforts have tended in the opposite 
direction. Any form of payment by result is views 
with indiff:rence or distrust by the unions, and past 
experience with piscework explains that attitude, 
There has been a disposition for employers to mak, 
large individual earnings an excuse for cutting rates, 
Errors in rate fixing ma) easily arise, and in certain 
cases special investigation might be necessary, but tha 
advantages of high individual production are so great 
to both employer and employed that in all cases of 
doubt the higher rate should be maintained. In this 
connection the method of time-study first developed 
by Taylor in America and the various systems of 
payment by results which have been successfully 
applied deserve careful consideration. : 

Another important but difficult subject is the digs. 
tinction drawn between skilled and unskilled labour, 
The experience gained during the war has proved that 
many operations scheduled as skilled work could be 
effectively performed by women who had only 
received a few weeks’ special instruction. The oft- 
repeated demand for equal opportunity for all becomes 
a senseless parrot cry if it dees not imply that an 
individual has the right to undertake better remu- 
nerated work if qualified to do so. It is a misconcep. 
tion which leads the skilled worker to believe that such 
a concession would reduce his earnings. Just as it is 
cleat that if labowers and skilled men were grouped 
together at a uniform wage, that wage would neces- 
sarily be lower than the present minimum for skilled 
work, so also the separation of tasks which require 
but a nominal period of training would increase the 
rate of remuneration available for the really skilled 
man. 

I have drawn attertion tc some of the difficulties 
which must be solved if the country is to emerge from 
the present crisis prosperous or even solvent. There 
is little doubt that an elucidation is possible, but it 
can only be evolved by the henest and intelligent 
collaboration of all parties concerned, a task rendered 
difficult or impossible by mutual distrust and class 
hatred. Class differences: there are, and always will 
be ; they exist as the result of breeding, education, and 
environment, but they do not extend to the funda- 
mental characteristics of humanity. Many dukes and 
many miners are lazy ; most capitalists and mest 
trade unicnists are greedy ; all men, with a few excep- 
tions, are selfish. The war has shown that lazy, 
greedy, and selfish men will die or even work for their 
countly in & great exigency, but there is a limit to and 
a reaction after any profound emotional stimulus, and 
the present unrest and dissatisfaction ars but normal 
symptoms. A satisfactory economic system can only 
be based on natural human impulses, and cf these the 
most fundamental is self-preservation, or, more 
generally, self-interest. Increased production is at 
the present moment the most pressing national need, 
but it will become effective only when for every man 
increased production becomes the talisman by which 
his paper wages can be turned to gold. 








TRACTOR TRIALS AT LINCOLN. 


Ovx readers are aware that an important series of trials 
of agricu:tural tractors will be carried out by the Society 
of Motor Manufacturers and Traders at South Carlton, 
near Lincoln, on September 24th to 27th inclusive. It is 
probable that between seventy and eighty competitors 
will take part, and the trials may therefore be regarded as 
the most important ever held. 

At a luncheon given by the Society at the Royal Auto- 
mobile Club on Wednesday last, Mr. 8. F. Edge, who is a 
practical farmer of two thousand acres, as well as an expert 
in motor engineering, gave an admirable address on the 
importance of the tractor for ploughing and other work on 
farm land. After pointing out that British farmers would 
not grow wheat because it did not pay them to do so under 
present conditions, he showed that by the adoption of 
motor traction it might be made profitable. Taking as an 
example ploughing on heavy land, he told his audience that 
it took four horses to plough 6in. deep, and that they could 
only cover half an acre a day at a cost of £4 8s. per acre, 
whereas a tractor would plough the same land 12in. deep 
at 30s. per acre. The deeper ploughing resulted in a much 
better crop. He estimated that within three years 50,000 
tractors would have to be supplied in the United Kingdom 
alone. An interesting point he made was that, owing to 
the greater amount of work done by tractors, it was possible 
to employ a better class of man on farm work, with the 
collateral result that occupation on the land became more 
attractive. Men who took an intelligent interest in 
machinery did not attempt to use it at the wrong time or 
in the wrong way, a form of misuse which in the hands of 
the ordinary agriculturist had heretofore brought the 
tractor into disfavour. 

It may be of interest to add here that at the trials the 
first day, September 24th, will be devoted to ploughing 
on heavy land, the second and part of the third to plough- 
ing on cliff land, and part of the third and fourth to 
cultivating, threshing and hauling. Examples of all the 
machines on trial will be exhibited in a showyard. 








Tue number of women employed on the railways of the 
United States was at its height on October Ist, 1918. It 
was then 101,785; by January Ist last it was 99,694, and 
on April Ist 85,393. Clerical and semi-clerical occupations 
took 72 per cent. of the women and of those now employ 
61 per cent. Over 5000 were employed in the workshops 
and 1000 in the engine sheds. 
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Electric Lifting Block. 


Wiru the object of economising labour and saving time 
in industrial establishments the Vaughan Crane Company, 
Limited, Openshaw, Manchester, has recently placed on 
the market an electrically operated block which can be 
slung up anywhere and is ready for immediate use on the 
tion of a flexible supply cable. The blocks are sub 


connec 


worm being of hard forged steel engaging with a gun- 
meta! worm wheel. The end thrust of the worm is taker 
on a ball bearing. The spur pinions are of forged steel 
engaging with spur wheels bolted to the rope barrels, the 
whole being enclosed in gear cases. The rope barrels are | 


of large diameter with machined grooves for the wire | 


White Star Line Jubilee. 


Tue White Star Line celebrated on Saturday last its 


ropes, and guides are provided to prevent overlapping of | fiftieth anniversary, the Oceanic Steam Navigation Com 


the ropes. 

The apparatus is provided with a Ferrodo-lined brake, | 
which is applied automatically and held on permanently | 
except when it is released by the pull of the hand cords ! 


























FIG. 1—BLOCK ON RUNWAY 


stantially constructed in three sizes, each of which is 
supplied with two or more reevings of wire rope to suit | 
different maximum loads varying between } and 43 tons. 
Fig. 1 shows a block constructed for travelling on an 
I section runway track; Fig. 2 a block suspended from a 
hook: Fig. 3 a block with bogie-type trolley for passing 
round curves; and Fig. 4 a travelling block forming the 
hoisting element of a light overhead traveller, the crane 
structure being built according to hand crane practice, but 
of heavier proportions than usual for hand cranes of corre- 
sponding loads. For situations in which the overhead | 




















FIG. 2—BLOCK ON HOOK 


for starting the motor for hoisting or lowering. The 
controller is of the enclosed drum type, and the operating 
gear returns automatically to the “ off ’’ position when the 
hand cords are released, thus ensuring the stoppage of 
the motor and the application of the brake. In addition 
to this arrangement, a special device is provided whereby 
the current is automatically cut off from the motor at any 
predetermined position of the load hook, thus preventing 
any chance of over-hoisting or over-lowering. The wheels 
of the travelling blocks are mounted on ball or roller 
bearings, and the bottom hook is mounted on a ball- 


| pany, Limited, to give it its official title, having been 


registered on September 6th, 1869. Prior to that date the 
familiar house flag—a red swallow tail with a five pointed 
star in its centre—had flown at the masthead of many a 

















FIG. 3—BLOCK ON BOGIE TROLLEY 


smart Australian clipper ; but in 1867 the late Mr. Thomas 
Henry Ismay took over the flag from the then owners, and 
very shortly signalised the acquisition by substituting iron 
ships for the wooden vessels formerly employed. Two 
years later Mr. Ismay deemed the moment ripe for the 
introduction into the Liverpool and New York trade of a 
high-class passenger service, and induced some friends to 
support him in the formation of the Oceanic Steam Navi- 
gation Company, Limited, the original capital of which 
was £750,000 in shares of £1000 each. In the following 
year he was joined in partnership by the late Mr. William 























Fic. 4—ELECTRIC LIFTING BLOCK ON A LIGHT OVERHEAD TRAVELLER 


runway system with electric lifting and transport is con- 
templated a two-motor electric trolley hoist is also built. 
The motors are built for use with either direct or alter- 
nating current at pressures from 110 to 500 volts. 

The body of the block is a casting, designed to carry 
all the parts and forming a casing and oil bath for the worm 
gearing, the bearings being bushed with gun-metal and 
provided with grease lubrication. The motor is attached 
to this casting at right angles to the rope barrels, and is 
of the totally enclosed, reversing crane type. The gearing 
\s of the"worm and spur reduction type, machine cut, the 


bearing swivel. The motors vary in power between 
14 horse- power and 44 horse-power, and the hoisting speeds 
Letween 20ft. and 63ft per minute, according to the 
weizht lifted. It will be observed that the block with the 


bogie-type trolley shown in Fig 3 has collectors for making | 


contact with bare conductors placed underneath the top 
flange of the I section track and that the rope barrels are 
in line with the track. 








Imrie, formerly of Imrie, Tomlinson and Co., in whose office 

he and Mr. Imrie had been fellow apprentices ; and Ismay, 
| Imrie and Company became managers of the White Star 
| Line, continuing to act in that capacity until 1915. 
Although several excellent Transatlantic steamship 
| companies already existed, the new company, by intro- 
ducing tonnage of an exceptional character, was not long 
|in attracting a generous share of the travelling public’s 

favour. 
| The first ship of the new service was the appropriately- 
' named Oceanic, of 3707 tons gross register, which arrived 





262 


THE ENGINEER 


Serr. 12, 1919 





—— 
Se 





in the Mersey on February 26th, 1871, and created a con- 
siderable sensation, her great length, as judged by the 
existing standards, and beautiful lines making her, to 
quote an appreciation of that day, ‘‘ more like an imperial 
yacht than a passenger steamer.’’ The interest aroused 
in New York, where the steamer arrived after a favourable 
passage, having left Liverpool on March 17th, was even 
greater, over 50,000 people inspecting the new steamer. 

Following the Oceanic in quick succession came the 
first Baltic, Republic and Adriatic, which were in commis- 
sion by the spring of 1872, and in October of the same year 
the Celtic was added to the fleet. Other vessels followed, 
and in 1874-1875 two larger ships, the first Britannic and 
Germanic, were built, each of which in long careers attained 
extraordinary popularity. The gross register of these 
sister ships was 5000 tons, with accommodation for 220 
first-class, in addition to third-class passengers. The 
earliest steamships of the White Star Atlantic Fleet were 
remarkable for their uniformity in speed, reducing the 
passage, which had previously averaged 94 or 10 days, to 
about 8} days, and each vessel in its turn made the passage 
under eight days. But it was reserved for the old Britannic 
and the Germanic to accomplish greater things, the former, 
in 1877, crossing from Queenstown to New York in 7 days, 
10 hours, 50 minutes, and so excelling the previous best 
Atlantic passage by three hours. As late as 1891 she 
exceeded this feat by making the Eastbound crossing in 
7 days, 6 hours, 52 minutes— a wonderful performance for 
a steamer eighteen years old, with her original compound 
engines and boilers, on a small coal consumption. Her 
sister ship Germanic attained similar results within the like 
period, and after receiving new engines and boilers in 1895, 
still further reduced her time for the Westbound voyage 
the following year to 6 days, 21 hours, 38 minutes. In 
1874 the While Star fleet already ranked with the finest 
in existence, and in that year the company began to extend 
the area of its operations by entering into an agreement 
with the Occidental and Oriental Steamship Company of 
San Francisco, under which the latter organisation 
chartered three White Star steamers, the first Oceanic, 
Belgic and Gaelic for its mail service between San Francisco, 
Yokohama and Hong-Kong, an association which lasted 
for many years. Ten years later the joint service of the 
White Star Line and Shaw, Savill and Albion Company to 
New Zealand was inaugurated, a most pleasant and 
successful relationship which still exists, and one that has 
conferred great benefits upon the Dominion, the Athenic, 
Corinthic, and Ionic of the White Star fleet now being the 
largest steamers in the trade. The next steamers that call 
for mention are the Cufic and Runic, built in 1888, for the 
live stock and cargo trade between Liverpool and New 
York. These, the last of the company’s single-screw 
vessels, at once began to carry large numbers of cattle 
from America, and so small were the losses of live stock at 
sea, owing to the excellent arrangements made for their 
safe conveyance, that the trade grew enormously, with the 
result that the Normadic, Tauric, Bovic, Cevic, and 
Georgie followed in quick succession, all the foregoing 
being twin-screw steamers—the Georgic of 10,077 tons 
gross register. But, owing to the changing conditions of 
trade, these steaners were later engaged in other services, 
the Georgic’s last réle being that of a mule carrier in the 
world war, in which, after splendid work, she met her fate 
at the hands of a German raider. 

Following the Cufic and Runic, which were experimental 
in their engines, came the Teutonic and Majestic, twin- 
screw steamers, each of 10,000 tons, with high speed and 
luxurious passenger accommodation. These stately ships 
differed materially from their predecessors, having three 
pole masts, as compared with four rigged masts, whilst the 
two funnels were so widely apart as to allow the saloon to 
be placed between. They call for special mention in that 
they were the first British mercantile armed cruisers, and 
it was in her capacity as such that the Teutonic appeared 
at the Spithead Naval Review in 1889, being honoured 
with a visit by the late King Edward VII., then Prince of 
Wales. For many years each of these famous liners was a 
prime favourite with Transatlantic travellers. and the 
Teutonic added to her laurels by the valuable work done 
in the Great War as an armed cruiser. 

The inauguration of a service of twin-screw passenger 
and cargo steamers between Liverpool, South Africa and 
Australia took place in 1899 when the Medic sailed from 
the Mersey, the sister ships associated with her being the 
Afric—lost in the war—Persic, Runic, and Suevic, all of 
about 12,000 tons, and fitted for the accommodation of 
“one class only ” passengers, an innovation which, from 
the first, won the approval of the travelling public. 

To revert to the company’s Atlantic service, the new 
Oceanic, re-named after the pioneer ship of the line, was 
placed in commission in September, 1899, and her advent 
created almost as great an interest in shipping circles as 
did that of her predecessor. The gross register of the new 
Oceanic was 17,274 tons, and she was the first steamer to 
exceed the Great Eastern in length. It is generally ad- 
mitted that the decorations of the Oceanic were of so 
beautiful a nature and in such good taste that they have 
not since been excelled afioat. Quickly attaining popu- 
larity as one of the monarchs of the ocean, the great liner 
enjoyed a prolonged and successful career in the passenger 
trade to New York, and on the outbreak of war was em- 
ployed as an armed cruiser for some months before being 
lost in Government service. 

Steamer after steamer of increasing tonnage was there- 
after quickly added to the fleet, the Celtic, and Cedric, each 
of 21,000 tons, the Baltic, of 24,000 tons, and the Adriatic, 
25,000 tons, all being engaged in the New York trade, the 
premier service of the company. 

It is noteworthy that for many years past the White 
Star Line has evinced its progressive spirit by the produc- 
tion, time after time, of the largest vessel in existence, the 
four above-named having each in turn been so distinguished 
in the New York trade, whilst the Laurentic, at her advent, 
also had this distinction in the Canadian service, and the 
Ceramic still maintains her position as the largest vessel 
trading to the Antipodes. 

In 1902 the White Star Line was affiliated with other 
leading steamship companies in the North Atlantic trade, 
viz.:—British and North Atlantic Steam Navigation Com- 
pany, Limited, International Navigation Company, 
Limited, Atlantic Transport Company, Limited, Société 
Anonyme de Navigation Belge-Americaine (Red Star Line), 
and Frederick Leyland and Co., Limited, in forming the 
International Mercantile Marine Company. 


Under the new régime there was no slackening of the bold 
policy hitherto adopted, the company establishing a 
passenger and freight service between the United States 
and Mediterranean ports in the following year, whilst 
adding to its operations from Liverpool by initiating the 
despatch of high-class steamers thence to Boston and 
elsewhere. 

Thus far, Liverpool had served as the English port of 
departure and arrival of the company’s New York service, 
but experience now showed that Paris was as much the 
objective of the American traveller as London, and, con- 
sequently, the managers of the White Star Line transferred 
their mail service from Liverpool to Southampton in 1907, 
continuing, however, to maintain a weekly service of 
splendid twin-screw passenger steamers between the 
Mersey port, Queenstown and New York. The Adriatic 
inaugura the new service between Southampton, 
Cherbourg, Queenstown and New York, the homeward 
voyage being made vid Plymouth and Cherbourg, and by 
such means an opportunity was afforded for American 
travellers to disembark either at an English or a French 
Channel port. This departure was successful from the 
start, and the service was originally operated by the 
Adriatic, Oceanic, Majestic, and Teutonic, whilst the 
Baltic, Cedric, Celtic, and Arabic were the steamers main- 
taining the Liverpool, Queenstown and New York weekly 

assenger and cargo service. 

But fresh fields yet remained to be conquered, and in 
1909 the White Star Line combined with the old-estab- 
lished Dominion Line in forming a joint service from 
Liverpool to Canada, the initial steamers of the White 
Star-Dominion Line, as it is now known, being the Lau- 
rentic (triple-screw), 14,892 tons, and the Megantic (twin- 
screw), 14,878 tons, and these were the largest vessels in 
the Canadian trade at that time. With a view to main- 
taining its conspicuous position in the Royal and United 
States Mail Service, the White Star Line had, meanwhile, 
placed an order with Messrs. Harland and Wolff for the 
construction of a steamer that was to eclipse any merchant- 
man afloat. In the renowned Olympic, a triple-screw 
steamer of 46,359 tons gross register, which has since 
established a famous war record, the ambition was attained. 
This ship, whose tonnage exceeded almost by 50 per cent. 
that of her largest predecessor, first sailed from South- 
ampton to New York on June 14th, 1911, and at once 
gained popularity by the elegance and comfort of the 
accommodation provided for passengers—so evidently, 
indeed, that Messrs. Harland and Wolff were commsisioned 
to build similar steamers, but of somewhat greater tonnage, 
which, it was anticipated, would prove equally successful. 
The Britannic, as the newest leviathan was named, to 
commemorate the vessel that had so worthily upheld the 
prestige of the line in earlier years, was unhappily not 
permitted to justify the hopes of proving a valuable 
adjunct to the fleet. After much meritorious work as a 
hospital ship in the world war, and without having made 
a voyage across the Atlantic in the peaceful réle for which 
she was constructed, the Britannic, notwithstanding her 
errand of mercy under the Red Cross, was sunk by enemy 
action in the Augean Sea on November 2Ist, 1916. 

As to the war itself, the part played by the company’s 
steamers and personnel call here for brief mention, having 
already received due appreciation elsewhere. The losses 
in ships were heavy, testifying to the world-wide operations 
performed staunchly under the most dangerous circum- 
stances ; and if the Olympic’s deeds attracted more special 
notice by their brilliance, the services rendered by other 
vessels of the fleet were also praiseworthy, each of which, 
in widely-severed waters, upheld the honour of the house 
flag, and of that greater flag which is cherished by all. 


We may recall here that on June 24th, 1910, THE 
ENGINEER devoted a special sixteen-page Supplement, in 
which many of the vessels referred to above were illustrated, 
to the White Star Line. 








The Iron and Steel Industry in 
Occupied Germany. 


From April 14th to May 3rd a Commission ap- 
pointed by the Minister of Munitions, and composed 
of Sir W. J. Jones (Ministry of Munitions), Mr. P. 8S. 
Cooper (the Partington Iron and Steel Company), 
Mr. R. C. Harding (Robert Heath and Sons), and 
Mr. Cosmo Johns (Vickers, Limited), visited certain 
steel works in Lorraine and the Saar Valley with a 
view to reporting upon the developments which had 
occurred at the works during the war, the present 
conditions of their plant and machinery, the prospects 
of the works acting as competitors with British 
industries, and the developments in fuel economy 
practised at them. We have received a copy of the 
Commission’s report from the National Federation 
of Iron and Steel Manufacturers, 23-28, Fleet-street, 
E.C. 4. It is a lengthy and somewhat indigestible 
document, and in what follows we attempt only to 
summarise a few of its more striking passages. 

While the iron and steel works of the Saar Valley 
worked at high pressure throughout the war, those in 
Lorraine suffered severely from lack of fuel, and had, 
especially towards the end, to be damped or closed 
down for several weeks on end from this cause. 
Lubricants also gave out towards the close of hostili- 
ties, and in some instances both in Lorraine and the 
Saar Valley serious damage was caused to machinery 
asaresult. In spite of the confident assertions of the 
German Press, no satisfactory substitute for man- 
ganese seems to have been found by the steel makers. 
Calcium carbide in conjunction with reduced quan- 
tities of manganese was employed, but at only one 
works did the Commission receive assurance that its 
use was at all satisfactory. At others testimony 
was received indicating that it gave very bad results, 
as much as 30 per cent. of the steel produced with it 
being scrap. Powdered anthracite was used as an 





alternative de-oxidiser, but was not a success. 


The damage suffered by the steel works from bombs 
appears to have been slight. The Hagondange— 
formerly Hagendingen—works received 400 bombs 
and the works at Hayange 150. Nevertheless, the 
total damage was estimated at but £5000, while the 
loss of lify was comparatively slight. Signs were, 
however, found that the moral effect was consider. 
able. 

Dealing with present conditions, the Commission 
reports that the shortage of furnace coke is severely 
restricting the output of the blast-furnaces, ang 
consequently of the steel works, which in all cages 
use hot blast-furnace metal. The iron and _ steel 
works of Lorraine are dependent upon the coal and 
coke supplies from Westphalia, a fact which places 
them in a very unenviable position. Up to the 
present, however, the Germans have failed to provide 
the fuel in the amount specified under the Armistice 
terms. In the Saar Valley the works are less depen. 
dent upon Westphalian fuel, but it is necessary to 
mix Westphalian coal with Saar coal in order to 
obtain a good furnace coke. 

There are 68 blast-furnaces in the province of 
Lorraine. Of these 60 were in good condition at the 
date of the Armistice, although only 5 were in blast. 
Since then as many as 27 or 28 have been simul. 
taneously in blast under the French authorities, but 
at the time of the Commission’s visit the number 
running was less, and those which were at work were 
on short blast owing to the scarcity of fuel. 

Under the terms of the Armistice the Germans 
were required to deliver 13,700 tons of suitable fur- 
nace coke per day. During November and December 
very little was handed over. In January the deliveries 
averaged between 5000 and 6000 tons per day, but 
in February and March they fell to between 2000 and 
3000 tons. Since then the quantity delivered has 
been negligible. Altogether, instead of 1,500,000 
tons, they had delivered at the date of the Com- 
mission’s visit only about 500,000 tons. 

There is no shortag> of labour at present, but to 
prevent unrest the French authorities are paying the 
workmen full wages during their periods of partial 
or complete idleness. At the date of the Armistice 
there were approximately as many Germans as 
Lorrainers employed at the Lorraine iron and steel 
works. Certain Germans have been sent back to 
Germany, but for the most part those who remain 
have no desire to leave. They wish to become 
French subjects; they are not troublesome, and 
agree with the French element. 

In Lorraine all the iron ore used is obtained from 
local deposits, being generally brought by aerial rope- 
way from the mines, which in no ease are farther 
away than 11 miles from the works. The ores are 
of two qualities, caleareous and silicious, and are used 
jointly to give a self-fluxing mixture. The cres are 
phosphoric, and the pig iron prcduced at the blast- 
furnaces is nearly all used for making basic Bessemer 
steel, there being generally a steel works attached 
to the blast-furnaces. The blast-furnace gases are 
extensively used for driving the works and plant. 
Generally speaking, the gases are first roughly 
cleaned and then in part used in the heating stoves 
of the blast-furnaces, and under steam _ boilers. 
The remaining portion is further cleaned, and is 
employed in large two-cycle gas engines driving the 
blowers and in four-cycle gas engines driving the 
rolling mills, &e. Electric driving of the mills is 
used in a few cases, but the advantage, according to 
the Commissioners, seems to be less in practice than 
in theory. 

The blast-furnaces are in nearly all cases built of 
brick and banded, very few having steel shells. They 
are lower and their hearth areas are larger than would 
be the case in this country for similar outputs, and 
are only driven at very moderate rates considering 
the size of the hearths. Only one case was found in 
which the rate of combustion of coke exceeded 
200 lb. per square foot of hearth area per hour. At 
nearly every works visited plant for producing slag 
bricks was found. The slag is granulated by being 
run molten into water. The granulated material, 
with about 5 per cent. of lime added as a binder, is 
allowed to rest for 24 hours and is then formed into 
bricks in machine presses, each of which is capable 
of turning out about 10,000 bricks per day. At some 
of the steel works a slag cement plant has been laid 
down. 

A feature of the works in general visited by the 
Commission was the large size and good arrangement 
of the stock yards. It would appear that the steel 
works execute a large number of. orders from stock, 
and thus act as their own warehousemen. At one 
works as much as 27,000 tons of steel were found in 
stock, while at another 15,000 tons was stated to be 
the normal quantity held. 











THE catalogue and sample room at the British Vice- 
Consulate at Liége has now been open for six months. 
The response of British firms for catalogues and samples 
of small bulk has, we are informed, hardly fulfilled expecta- 
tions, but it is to be hoped that an important increase in 
the number received will be assured, as the facilities which 
this organisation provides for bringing British products 
to the notice of Belgian buyers are realised. It should 
hardly be necessary to state that catalogues for Belgium 
should be in French if possible, with metric measurements, 
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The Properties of Some Copper 
Alloys.* 
By W. ROSENHAIN, F.R.S., and D. HANSON. 


DurinG the past four years the Metallurgy Department 
of the National Physical Laboratory has been called upon 
to prepare @ series of alloys of copper designed to meet 
certain special requirements. In the case of one group 
of these alloys it was considered desirable to avoid the use 
of zinc, while in the second group it was considered essential 
to avoid the use of aluminium or a high percentage of zinc. 
A considerable number of alloys have been prepared and 
rolled, and mechanical tests have been carried out upon 
them. Although the circumstances in which this work 
was carried out did not permit of a systematic investiga- 
tion of the various alloy systems concerned, so that it 
cannot be claimed that the alloys described below are the 
best of their respective series, the data obtained in con- 
nection with them appear to be of sufficient interest to 
warrant publication. The present account of these alloys 
is therefore given for the purpose of placing at the dis- 
posal of workers in non-ferrous metals the compositions 
and mechanical properties of these materials, and of 
describing some of the difficulties met with in the prepara- 
tion of these alloys, and the methods which have been 
adopted to overcome them. 

It should be pointed out that the requirements which 
these alloys were intended to meet are of a very severe 
character, involving extensive cold working, so that the 
alloys had to be capable of being rolled into thin sheet, 
which was required to have an excellent finish and to under- 
go further operations without cracking. A combination 
of high-tensile strength with great ductility was therefore 
aimed at in every case. 

The materials used throughout the work described in 
this paper consisted of electrolytic copper, high-grade 
aluminium (containing approximately 99.5 per cent. 
aluminium), and cupro-manganese (containing 30 per 
cent. manganese). The zinc employed was a high-grade 
material of American origin, an analysis of which showed 
the following results :— 

Per cent. 
Iron am (ee “0n ee. Sa. @e se we co. GAUZE 
Se 64 Ge ee ee) Bis Ge “Se oc. ve ee 
Lead I a ee ee Ce ee 
Cadmium a ah ae. ae is ‘ Traces 

Nickel was used in the form of shot made by the Mond 
process. 





Section I.—A.uioys or CorprPpER WITH ALUMINIUM, WITH 
MANGANESE, AND WITH MANGANESE AND ALUMINIUM, 
NOT CONTAINING ZINC. 


Melting of the Alloys.—The copper was first melted 
down in a 601b. Salamander crucible under a layer of 
charcoal. As soon as this was molten the manganese 
was added in the form of cupro-manganese, and the tem- 
perature of the furnace was maintained until this was 
completely dissolved. The contents of the crucible 
were then well stirred, and the aluminium added in the 
form of solid pure metal, the molten alloy being well 
stirred at the same time to ensure complete mixing. In 
some cases where the amount of aluminium to be added 
was not large an addition was made after the pot had 
been removed from the furnace and immediately before 
casting. There was, as usual, a marked rise of tempera- 
ture on the addition of the aluminium. Before casting, 
the metal was carefully stirred with a graphite rod, the 
sides of the crucible being scraped to remove as much 
adhering dross and charcoal as possible. The metal was 
finally skimmed with great care with an iron skimmer 
coated with a wash of ganister in order to protect it from 
solution in the metal. 

Casting.—The first method tried was that of casting the 
metal in the ordinary way by pouring it into pre-heated 
cast iron moulds which had previously been dressed with 
black-lead paste. Even when the greatest care was taken 
in the casting process, and every endeavour was used to 
prevent the entrance of dross and small particles of char- 
coal into the mould, it was found difficult to obtain ingots 
with surfaces which could be regarded as satisfactory for 
the purpose in question. Slabs could be obtained which 
were quite sound and free from blow-holes, but small 
particles of dross were frequently entangled in the surface, 
causing small imperfections which gave rise to slight 
spills and defects in the finished strip or sheet. As these 
interfered seriously with the desired uses of the sheet, it 
became necessary to avoid their occurrence. 

A flux, consisting of cryolite, added after the metal 
had been taken out of the furnace, was tried. This proved 
partially successful, but even with its use it was not 
possible to secure perfect ingots with certainty and regu- 
larity. Another method was then tried. 

Pressure Casting.—The defects noted above arose from 
the presence of foreign matter floating on the surface of 
the molten metal, and, in spite of every care, finding its 
way in small quantities into the mould. The obvious 
remedy seemed to be to cast the metal by tapping it from 
& point well below the surface, and the most satisfactory 
method of accomplishing this appeared to be a process 
sometimes known as ‘‘ pressure casting,” which has been 
developed and patented by Mr. F. Tomlinson, of the 
Broughton Copper Company, Limited, Manchester. An 
adaptation of that method has been used with consider- 
able success for dealing with these alloys. The principle 
of the method consists in forcing the liquid metal, by 
means of externally applied air pressure, through a feeder 
tube communicating with the bottom of the mould and 
dipping into the molten metal nearly to the bottom of the 
crucible, 

In order to carry out this, it is necéssary to use a pre- 
viously heated feeder tube, through which the metal can 
be forced without splashing and without exposure to the 
atmosphere, the dross, charcoal, &c., being left behind in 
the crucible. The amount of metal in the crucible must 
be so adjusted that the mould is filled before the bottom 
of the feeder tube is exposed, and the air pressure on the 
metal must be maintained until the ingot has become solid. 
| The apparatus used is illustrated diagrammatically in 
the accompanying engraving. A is a cylindrical cast iron 
vessel closed at the bottom, while the upper end is open and 


has an external flange. The crucible C stands on a fire- 
clay support P. The top of the cast iron vessel A is closed 
by means of a lid B, which is provided with an annular 
recess R, fitted with an asbestos washer for the purpose 
of making an air-tight joint with the top of the vessel A, 
to which it can be tightly clamped by means of a number 
of screw clamps—not shown in the diagram. The centre 
of the lid is provided with a hole 3in. in diameter, into 
which fits a circular flange piece of steel E, which is serewed 
to the iron tube D, jin. in internal diameter. This is the 
feeder tube, and its length is so arranged that it reaches 
nearly to the bottom of the crucible C. The steel piece E 
is separated from the lid by another asbestos washer, the 
object being to form an air-tight joint and also to reduce 
the loss of heat from the tube D to the cold lid of the vessel. 
The feeder tube and its holder are held in position by 
the clamping bar G, which consists of a flat strip of steel 
slotted in the centre to take the top of the tube, and near 
the ends to enter corresponding slots in studs HH. The 
clamping is performed by slipping the centre slot over the 
projection of the tube, and springing the plate until it is 
possible to engage the end slots in studs HH. The 
“ spring ’’ of this strip, together with the weight of the 
mould, are sufficient to hold the tube in place against the 
internal pressure in the vessel A. A two-part mould L, 
fitted with a hole in the bottom, fits over the projecting 
part of the tube D. The pressure vessel A is connected 
with a compressed air main through the inlet M, the 
supply being regulated by means of a delicate needle 
valve; an g¢xhaust valve N is also fitted. A pressure 
gauge S is provided. 

Casting Operation.—The requisite amount of metal is 
melted in the manner described above, except that it has 
been found convenient to add the aluminium while the 
crucible is still in the furnace ; this is done because it was 
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PRESSURE CASTING APPARATUS 


found necessary for this method of casting to work at 
somewhat higher temperatures. When the last addition 
has been made the crucible is moved to one side of the 
furnace, and the feeder tube with its steel flange screwed 
in position is inserted into the furnace and left there until 
it has reached a bright red heat. The pot is then removed 
from the furnace, rapidly skimmed free from most of the 
charcoal, and a little cryolite is thrown on to the surface. 
The crucible is then placed in the pressure vessel, the 
surface of the metal being again skimmed to leave the 
centre portion as clean as possible for the entrance of the 
feeder tube. The lid is then placed in position and clamped 
on. While this is being done the runner tube is taken 
from the furnace, placed in position, and clamped. Then 
the previously prepared mould is carefully lowered into 
place. During these operations the exit valve N is left 
open in order to allow of the escape of the expanding air 
caused by the heating of the air in the vessel by the hot 
crucible, feeder tube, &c. As soon as the operations are 
completed this valve is first closed and then air is slowly 
admitted to the vessel from the compressed air main. 
The metal rises in the feeder tube and flows into the mould, 
the pressure of the air being regulated in such a manner 
that the mould is filled gently and without splashing. 
When the metal approaches the top of the mould the rate 
of flow is gradually reduced, and is almost arrested, the 
last stages being carried out very slowly. At this stage 
a crust is formed on the top of the ingot. As soon as this 
is sufficiently thick, the pressure is gradually raised in the 
vessel to 30 lb. per square inch, and is maintained at that 
value until the ingot is solid. The pressure is then 
released, the clamping bar removed, and the ingot mould 
with the feeder tube attached is removed from the vessel. 
The liquid residue in the crucible can then be cast into 
small ingot moulds. The mould is then opened and the 
runner removed from the ingot by cutting off with a saw. 

If suitable precautions are observed this process is 
eminently satisfactory, but it is necessary to use a fairly 
hot mould, since otherwise the metal is liable to be chilled 
in the narrow opening through which it has to pass before 
the mould can be filled. Conditions should be so arranged 
that the orifice in the bottom of the mould remains open 
until the whole of the ingot is solidified. In the present 
experiments the mould was preheated in a special gas 


was distinctly hotter than the top. The actual mould 
temperatures were of the order of 500 deg. Cent. to 600 deg. 
Cent. at the bottom. 

It was found that as a rule a slight amount of shrinkage 
occurred at the top surface of the ingot. This suggests 
that setting did not actually commence at the top, but at 
some point lower down. A slight amount of cropping 
was therefore necessary. Attempts were made to elimi- 
nate this by closing the top of the mould and forcing the. 
metal up into contact with it. This gave an ingot of good 
external appearance, but there were signs that slight 
internal cavities had been formed. Such a defect is liable 
to give longitudinal unsoundness in the finished strip, 
and this device was therefore abandoned. 

Used in the manner indicated this method of casting 
has given very successful results, all surface defects of 
any kind being entirely eliminated. The size of the slabs 
produced was 14in. by 7in. by 1}in. 

The composition of the alloys cast in this manner, 
together with the results of mechanical tests, are given 
in Table I. Before considering this table in detail, how- 
ever, it may be well to mention a point in connection with 
the casting of manganese-copper alloys. Difficulty has 
been experienced with these on account of the readiness 
with which the surface becomes oxidised. Even during 
the short interval necessary for casting the alloy becomes 
covered with a thick black coating of oxide, which is 
liable completely to ruin the surface of the ingot. It has 
been found that the addition of 0.25 per cent. of aluminium 
prevents this oxidation and removes this defect entirely. 
Rolling of the Alloys.—The rolling of these alloys has 
presented no difficulty whatever. They were broken 
down hot—temperature about 800 deg. Cent.—from a 
thickness of 1}in. to about jin. The strips thus produced 
were pickled and then cold-rolled to a thickness of 0.14in. 
Some of the strips thus produced have subsequently 
been annealed and further cold-rolled to a thickness of 
0.04in. The annealing of these alloys for the purpose of 
further cold-rolling can be conveniently carried out at 
any temperature between 500 deg. Cent. and 800 deg. 
Cent. A range of from 650 deg. Cent. to 750 deg. Cent. 
is convenient and satisfactory. 

The alloys which contain manganese tend to become 
oxidised on the surface during annealing, and this oxide is 
somewhat adherent and difficult to remove. The pickling 
appears to be best done by dipping the alloy, while still hot, 
into hydrochlorie acid of specific gravity 1.1. 

The results of tensile and Brinell tests on these alloys 
in the form of strip 0.14in. thick are given in Table I. 
The Brinell tests, in view of the thin section of material 
available, have been made with a ball 5mm. diameter 
and a load of 300 kilos. Under these conditions the 
impressions are not very deep, but the results must be 
taken with the reservation which necessarily applies to 
Brinell tests on such thin material. 

The results shown in Table I. are remarkable for the 
very high degree of ductility which can be obtained, 
together with considerable tensile strength, by the use of 
aluminium or aluminium plus manganese. Probably 
the most remarkable result is that for the alloy No. 3 
containing 7 per cent. aluminium without manganese, 
which in the “as rolled’’ condition attains a tensile 
strength only just under 40 tons per square inch, with an 
elongation of 17.5 per cent., while the same alloy after 
annealing still has a tensile strength of 27.5 tons per 
square inch and the remarkable elongation of 71 per cent. 
The results for this alloy are closely approached by the 
alloy No. 6 containing 7 per cent. aluminium and | per 
cent. manganese, where the}figures are 35.5 tons per 
square inch tensile strength, with 28 per cent. elongation in 


TABLE I.—Alloys of Copper with Aluminium and Man- 
ganese. 
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| | sq.in. sq.in. on 2}in. | 
ee et 
Fe | Pe ! 
1 eo | g { Asrolled 26.6 26.8 9 137.5 
os  Annealed* 5.8 17.7 55 60 
. - | @g {| As rolled 34.3 35.1 16.5 174.5 
_ sel! ( Annealed*} 8.3 25.5 70 84.5 
; - | @ { Asrolled 38.7 39.8 17.5 | 195 
: ( Annealed* 7.0 27.5 71 75.5 
4 1 § Asrolled | 26.2 26.8 11.5 141.5 
: ‘ Annealed*| 10.0 20.2 50 | 72.5 
" 5 1 { Asrolled | 28.7 31.1 27 ) 162.5 
9 a, ‘ Annealed*| 12.0 26.3 57 89.5 
f - | 4 {| Asrolled | 34.1 35.5 28 | 184 
4 Poly ( Annealed*) 11.5 29.3 65 | 99.5 
in wel , § Asrolled | 27.3 27.7 12 | 140 
‘ = > \ Annealed*} 10.2 21.4 48 78.5 
3| 6 ; { Asrolled | 38.2 39.0 | 12 — 
: ( Annealed*! 13.7 29.8 58 _ 
9 o | « §| Asrolled | 29.6 29.9 9 145.0 
- | ° \ Amnealed*} 10.4 22.4 45 | 83.0 
io! 4 | 5 {| Asrolled | 35.0 35.7 | 15.5 | 182 
(| Annealed*) 11.3 26.7 45.0 | 95 
= ; § Asrolled | 29:3 29:3 910 | 149.5 
” \) Annealed*} 9.2 21.0 45 | 81 
12 0 7 { Asrolled | 29.4 29.4 8.5 | 182 
= ( 6 22.1 44 | 95.0 


| Annealed*| 10. 


| 

The figures given in the above table are mean values obtained from 

two test pieces from each alloy. In no case was there any noteworthy 
disagreement between duplicate tests. 


the “as rolled ” condition, and 29.3 tons per square inch 
tensile strength, with 65 per cent. elongation in the 
annealed condition. Similarly remarkable results are 
given by the alloy (No. 8) containing 6 per cent. aluminium 
and 3 per cent. manganese. The results for the last two 
alloys in the table (Nos. 11 and 12) containing no alumi- 
nium are also interesting, although the figures are dis- 
tinctly lower than for the alloys in which aluminium is 
present. 





Section IJ.—ALioys FREE FROM ALUMINIUM. 


The alloys of this group have been investigated at a 
different time from those described above. The condi- 
tions to be met with in this group required that no alumi- 
nium should be used in their manufacture, while the alloys 
themselves were required to withstand severe stamping 
and drawing operations in the form of thin strip less than 
1/20th of an inch thick. In the production of these alloys 
different casting methods have been adopted, and very 





* The annealed test pieces were heated at 650 deg. C. for half an hour 








* Institute of Metals, 1919, Abridged. 


furnace in such a manner that the bottom of the mould 


and cooled in air. 
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much smaller ingots, 12in. by 5in. by 0.75in. thick, weigh- 
ing about 15 lb., have been used. 

The pressure casting method described in connection 
with the previous group of alloys was not adopted because, 
in the first instance, alloys not described in the present 
paper were experimented with whose very high melting- 
point made the use of an iron feeder tube impracticable. 
Subsequently the methods of casting evolved for these 
high melting-point alloys were adapted and found satis- 
factory for the materials described below. 

It was found at the outset that it was difficult to obtain 
from metal melted under charcoal ingots perfectly free 
from defects, however carefully the skimming operation 
was carried out before pouring. Particles of dross and 
charcoal could not be entirely eliminated, and gave slight 
surface defects, traces of which could be found on the 
finished strip. The addition of a little borax as well as 
charcoal was tried, with the object of preventing the 
formation of dross, but it was found impossible to skim 
the alloy quite free frum borax, and some entered the 
mould, carrying a certain amount of charcoal with it. 
This spoiled the surface of the ingot. 

Finally the alloys were prepared with the aid of borax 
alone. This was added with the first charge, and conse- 
quently melted before the alloy. The metal as it melts 
then runs to the bottom of the crucible and immediately 
becomes covered with a film of borax, which not only pro- 
tects it from oxidation, but dissolves any free oxide which 
is present. When the alloy is completely molten it is 
removed from the furnace and skimmed as well as possible 
before pouring. While the whole of the borax could not 
be completely removed from the surface of the molten 
metal, only a little entered the mould when the alloy was 
poured, and it was found that the borax, being much 
lighter than the alloy, floated to the surface of the metal in 
the mould until the rising metal pressed the globular 
borax against the side of the mould, in which position 
it became fixed. As the borax in these circumstances is 
still fluid it becomes considerably flattened by the pressure 
of the metal, and on removing the alloy from the mould 
it was found that the borax fell away, leaving merely 
shallow depressions on the surface. On rolling, these 
slight depressions disappear completely during the first 
few passes, and are therefore without effect on the metal 
in its later stages. 

By this method the alloys, particulars of which are given 
in Table II. were, among others, successfully cast into 
sound ingots, which were subsequently rolled into strips 
free from surface defects of any kind. 

Rolling of the Alloys.—The alloys were cold-rolled from 
the cast slab down to a thickness of 0.04in. in the experi- 
mental rolling mill at the National Physical Laboratory. 
All the alloys rolled with ease, and with one intermediate 
annealing at a thickness of either 0.375in. or 0.15in. 
gave strip free from edge cracking. Some of the alloys 
were rolled cold from a thickness of 0.75in. to 0.04in., 
but edge cracking appeared to a slight extent in the later 
stages. The most satisfactory strip was obtained by cold 
rolling from a thickness of 0.75in. to 0.15in., annealing 
at a temperature of 650 deg. Cent., and finishing cold to a 
thickness of 0.04in. 

The results of mechanical tests on a number of these 
alloys are"given in Table IT.:— 


TasBLe IT.—Alloys.Containing No Aluminium. 


Yield |Ultim’te | Elonga- 
stress. stress. tion. 


Chemical 
composition. Condition 
of alloy. — SS Sees 
Tons per/Tons per Per cent. 
sq. in. | on 2in. 
As rolled 
Annealed* 
As rolled 
Annealed* 
As rolled 
Annealed* 
As rolled 
Annealed* 
As rolled 
Annealed* 
As rolled 
Annealed* 


10 





: REM ARKS —No. 13. yield points indefinite. strip very laminated. 
No. 15, yield points indefinite. No. 16, broke outside gauge marks. 
No. 17, broke outside gauge marks. No. 18, yield points indefinite. 


In addition to the tests described in the above table, 
a considerable number of other alloys were also submitted 
to a severe form of cupping test, and, with the exception 
of the alloy (No. 13) containing 4 per cent. manganese 
and 0.5 per cent. lead, were found satisfactory. The 
latter alloy—the first one of this table—is extremely 
larninated in the form of strip, and is quite unsuitable for 
drawing and cupping operations. 

A number of other alloys, in addition to those men- 
tioned in Table II., were also cast and rolled, but after 
certain special tests had been carried out on them no 
material remained for tensile tests, which cannot therefore 
be given at the present time. The alloys thus prepared 
included those shown in Table III. on page 12. 

The introduction of lead into some of these alloys was 
tried with a specific object, but they were found to be very 
laminated. The lead appears to occur in the free state in 
the metal in the form of long strings of small globules. 

A comparison of Table II. with Table I. shows that the 
alloys have in no case such remarkable properties as those 
which have been referred to in connection with Table I., 
but attention may be drawn to the alloy (No. 15) contain- 


TaBce III. 


Aluminium. 
Per cent. 


Lead. 
Per cent. 
‘ 1 


Zinc. 
Per cent. 


Manganese. 
Per cent. 


10 
10 
10 


3 
3 


ing 3 per cent. manganese and 10 per cent. zinc, which in 
the cold-rolled condition has a tensile strength of 47 tons 
per square inch, with 3 per cent. elongation, and in the 











* Annealing was carried out at 650 deg. C. for thirty minutes, 


annealed condition a tensile strength of 23 tons per square 
inch, with 35 per cent. elongation. + “ 

The authors desire to acknowledge their indebtedness 
for much valuable help in carrying out the considerable 
amount of experimental work which is represented by the 
results given in the above paper to their colleague, Mr. 8. L. 
Archbutt, F.I.C., while they are indebted to Mr. F. Tom- 
linson, of the Broughton Copper Company, Limited, at 
one of whose mills the alloys described in Table I. were 
broken down. The authors are indebted to the Director 
of the National Physical Laboratory, Sir Richard T. 
Glazebrook, C.B., F.R.S, for permission to publish the 
present results. 








Early Engines of James Watt. 


Ir is to be hoped that when the memorial volume of 
James Watt is written an effort will be made to find in 
other than the usual quarters—Smiles, Muirhead and 
Williamson—particulars of his work. We are to-day, 
through the courtesy of Mr. Rhys Jenkins, whose ardour 
for the archeology of mechanical engineering is well known 
to our readers, to publish two extracts from contemporary 
sources which we fancy have hitherto escaped attention. 
They are taken from the Birmingham Gazette, and may be 
found in J. A. Langford’s “A Century of Birmingham 
Life.” The first runs as follows :— 

March llth, 1776.—On Friday last a Steam Engine 
constructed upon Mr. Watt's new Principles was set to 
work at Bloomfield Colliery, near Dudley, in the 
Presence of its Proprietors, Messrs. Bentley, Banner, 
Wallin, and Westley; and a Number of Scientific 
Gentlemen whose Curiosity was excited to see the first 
Movements of so singular and so powerful a Machine ; 
and whose Expectations were fully gratified by the 
Excellence of its performance. The Workmanship of 
the Whole did not pass unnoticed, nor unadmired. All 
the Iron Foundry Parts (which are unparalleled for 
truth) were executed by Mr. Wilkinson ; the Condensor, 
with the Valves, Pistons, and all the small Work at Soho, 
by Mr. Harrison, and others; and the Whole was 
erected by Mr. Perrins, conformable to the Plans and 
under the Directions of Mr. Watt. From the first 
Moment of its setting to Work, it made about 14 or 15 
Strokes per Minute, and emptied the Engine Pit (which 
is about 90 Feet deep, and stood 57 Feet high in Water) 
in less than an hour. The Gentlemen then adjourned 
to Dinner, which was provided in that Neighbourhood, 
and the Workmen followed their Example. After 
which, according to custom, a Name was given to the 
Machine, viz., PARLIAMENT ENGINE, amidst the 
Acclamations of a number of joyous and ingenious 
Workmen. This Engine is applied to the working of 
a Pump 14 Inches and a Half Diameter, which it is 
capable of doing to the Depth of 300 Feet, or even 360 
if wanted, with one fourth of the Fuel that a common 
Engine would require to produce the same Quantity of 
Power. The Cylinder is 50 Inches Diameter, and the 
length of the Stroke is 7 Feet.—The liberal! Spirit shewn 
by the Proprietors of Bloomfield in ordering this, the 
first large Engine of the Kind that hath ever been 
made, and in rejecting a Common one which they had 
begun to erect, entitle them to the Thanks of the 
Public ; for by this Example the Doubts of the In- 
experienced are dispelled, and the Importance and 
Usefulness of the Invention-.is finally decided.__These 
Engines are not worked by the Pressure of the Atmos- 
phere. Their Principles are very different from all 
others. They were invented by Mr. Watt (late of 
Glasgow) after many Years Study, and a great Variety 
of expensive and laborious Experiments: and are now 
carried into Execution under his and Mr. Boulton’s 
Directions at Boulton and Fothergill’s Manufactory 
near this Town; where they have nearly finished four 
of them, and have established a Fabrick for them upon 
so extensive a Plan as to render them applicable to 
almost all Purposes where Mechanical Power is required, 
whether great or small, or where the Motion wanted is 
either rotatory or reciprocating. 


The second extract is from the same source :— 

April 20, 1778.—The following Letter received last 
Week by the Committee of the Birmingham Canal 
Navigation, from their Superintendant of the Locks, 
affords an irrefragable Proof of the great Utility of a 
new-invented Steam Engine, lately erected on the said 
Canal, under the immediate Direction of Mess. Boulton 
and Watt, the Patentees. 

“ To the Committee of the Birmingham Canal, 
“* Smethwick Locks, April 17. 

‘“*Gentlemen,—On Wednesday last, Mr. Smeaton 
made an accurate Trial of the Steam Engine erected 
lately on the Canal at this Place, and it appeared that 
it did not consume more than 64 1b. of Coal an Hour, 
when working at the rate of 11 Strokes a Minute (each 
Stroke being Five Feet Ten Inches). . The Diameter of 
the working Barrel of the Pump is 20 Inches ; and the 
perpendicular Height of the Column of Water is 26 Feet 
10 Inches and a Half, equal to 11 lb. 3 qrs. upon every 
square Inch of the Piston: The Quantity of Water 
raised at each Stroke is equal to 12 3-qrs. Cubic Feet. 

““Mr. Smeaton declared, that the best new common 
Engine, with all his late Improvements (which are very 
considerable) would have required 1941b. of Coal to 
raise an equal Quantity of Water to the same height ; 
and that a common Engine without those Improvements 
would consume a still greater Quantity. 

“* When the Asperities on the different working parts 
of this Engine are worn off, and the Cylinder is eased 
and finished, as is intended, I have not a Doubt but it 
will be an Advantage to the Proprietors of 20 per cent. 
more. 

‘“*T am, Gentlemen, your most humble Servant, 
*§. Bui,” 


The engine referred to is the one that is now at Ocker Hill. 
It is generally supposed to have been built in ’76, but 
some doubt about that date is raised by the date of Mr. 
Bull’s letter—’78—and his reference to the engine as 


“es 


erected lately.”” “New common”? engine is a curious 


perversion of Newcomen. 





Books of Reference. 


Willing’s Press Guide, 1919. London: 125, Strand, 
W.C. 2. Price 2s. net.—We have received the above. 
named guide. It has now reached its forty-sixth annual 
issue, and is this year 36 pages longer than last year, there 
being no less than 521 pages. The whole volume has been 
carefully revised, and, as no expense has been spared jn 
its compilation, it may be said to be practically complete 
and wholly reliable. A section has been devoted to the 
colonial papers, whilst foreign publications are included jn 
a separate section. 


Cork: Its Trade and Commerce. The Official Hand. 
book of the Cork Incorporated Chamber of Commerce 
and Shipping. Printed and published by Guy and Co., 
Limited, Cork.—This book, edited and compiled by 
Mr. D. J. Coakley, opens with a short preface by the 
President of the Chamber of Commerce, which is followed 
by an introduction contributed by Sir B. C. A. Windle, 
F.R.S., the President of University College, Cork, who 
deals at length with the history of Cork’s progress in the 
world’s commerce. An Historical Survey of the Com. 
merce and Industries of Cork, which follows, is divided in‘o 
three sections—(1) to close of seventeenth century ; (2) the 
eighteenth century; and (3) the nineteenth and twentieth 
centuries. Some good panoramic views of Cork City 
and Harbour are incorporated in the volume, and a section 
is devoted to the residential facilities that the city 
affords. The industries and educational facilities 
well described and illustrated. There is also a classified 
trade index in English, French, and Spanish. 


are 


Industrial Sheffield and Rotherham.—This official hand. 
book of the Sheffield and Rotherham Chambers of Com. 
merce has been edited and compiled by R. T. Wilson and 
E. J. Twigg. It is prin‘ed and published for the 
Chambers of Commerce by Bemrose and Co., Limited, 
Derby. Whilst other Chambers of Commerce have 
only published single volumes, the book under notice has 
been produced in six different languages, each as a separate 
‘rolume, the languages being English, French, Russian, 
Spanish, Italian, and Portuguese. A brief history of 
both towns is included, and the growth of trade 
from its beginning to the present day is dealt with. A 
classified trade index is exhaustive of the manufactures 
and industries of the districts, and a trade mark section 
of some dozen pages adds to the value of the book as a 
means of reference. The outstanding feature of the book 
is its coloured section, the pictures being beautifully 
reproduced. Messrs. Bemrose, by whom the volume is 
published for the Chambers of Commerce, are to be con- 
gratulated on the excellence of their work. 








HARDWARE FOR BRAZIL. 

ALTHOUGH German competition has been practically 
destroyed in Latin-America, British manufacturers are 
now faced with still more serious competition from one of 
the most highly developed manufacturing countries in the 
world—the United States. Indeed, it is not going too far 
to assert that considerably greater interest will have to be 
shown by British manufacturers if they are ever to regain 
the position they lost in the hardware trade of Brazil and 
other important purchasing countries during the four 
years of conflict, let alone secure a part of that trade 
which the Germans have lost for ever. The seriousness 
of this situation has been the subject of a good deal of 
study on the part of the officers and members of the 
British Chamber of Commerce of Sao Paulo and Southern 
Brazil, and among the projects which that important bod) 
of British merchants and manufacturers has put into 
execution with the object of influencing Brazilian importers 
to purchase British goods is the making of arrangements 
to hold a series of British industrial exhibitions in the 
city of Sao Paulo, which is the heart of the great manu- 
facturing district of Brazil, and, indeed, of South America, 
from the Ist December, 1919, to the 28th February, 1920. 
The exhibition will comprise small hardware goods and 
those lines which are allied to the hardware trade, and 
invitations to participate are now being sent out to 
United Kingdom manufacturers of these goods. 

Manufacturers who have not received invitations direct 
from the Chamber to take part in these exhibitions may 
ebtain full particulars and the necessary application for 
space forms either from the Department of Overseas Trade, 
London, or from Mr. Tom Johnson (the Chamber's repre- 
sentative), 6, Tokenhouse Yard, London, E.C. The 
address of the Chamber in Sao Paulo is Rua 15 de 
Novembro, 20. 








CAREERS FOR EX-SERVICE MEN. 


OnE of the most important features of the measures for 
resettling ex-service men in civil life is the Government 
scheme whereby ex-officers and other ranks of good educa- 
tion may be assisted to take up or resume training for 
business and professional careers. In the phase of the 
work dealt with by the Appointments Department of the 
Ministry of Labour, training is arranged for in offices and 
works, &c., and the co-operation of employers is therefore 
essential to success. Many employers have responded to 
the appeal which has been made to them with the greatest 
willingness, and although the scheme has only been work- 
ing fully for a comparatively short time, over 3500 students 
are now in training. Engineering is a profession"which is 
greatly sought by candidates, and at August 22nd there 
were 602 students training in the various branches of the 
profession. The number of applicants is, however, very 
greatly in excess of the number of training vacancies 
available, and employers who can help by offering to train 
suitable candidates are urgently requested to communicate 
with the nearest district office of the Appointments 
Department. It should be added that, in cases where it 
is proved necessary, grants are made to students to assist 
in payment of their fees and maintenance during the 
period of training. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Cautious Iron Buying. 


BUSINESS is slower on account of the high prices 
and foreign competition. Buyers are very cautious, while 
sellers also hesitate to commit themselves in view of the 
extraordinary difficulties of production, and the possibility 
that, if prices fall, friction may arise with their customers 
who may desire to repudiate unprofitable contracts, the 
more so since the offers of foreign salesmen on Birmingham 
Exchange are just now very tempting in several directions. 
In one or two departments there are at least premonitory 
symptoms of better output, due in some measure to the 
cooler weather. There is room for great improvement 
certainly, but it is not always possible to obtain a full 
supply of labour. This is most noticeable at the puddling 
furnaces. A few of the larger firms are able to work their 
full shifts, but there does not seem to be enough of the 
right type of men to go round. The price of puddled bars 
is £17 5s., and heavy billets command the same figure, with 
the usual extra for lighter sizes. The American iron and 
steel arriving is all to meet orders, and is needed. Several 
consignments arrived during August, and others are coming. 
Considerable quantities of American steel strip are being 
used in the tube mills in place of iron st rip, and the local 
mills are not fully oecupied. There is a difference of 
nearly £3 in favour of America, and tube makers feel 
compelled to buy at the lowest price to meet the com- 
petition in tubes, which are arriving from America at very 
low rates. Steel hoops continue to be quoted normally at 
£26, although a substantial contract went to a Black 
Country firm recently at £24. More is being heard of 
German competition, some Birmingham merchants having 
received this week circulars from German agents with 
whom they dealt before the war offering bars, nut and bolt 
iron, sheets, strip, &c., for delivery within the next eight 
or ten weeks. So far, prices are not named, the Germans 
inviting definite inquiries against which they say they will 
be prepared to quote. Happily the offers are not taken 
very seriously, in view of the fuel scarcity, and the know- 
ledge that the German works are producing on a much 
smaller scale than before the war F 


The Galvanised Iron Trade Improvement. 


Makers of galvanised sheets this week again 
report that they are in receipt of steady orders, large 
quantities of iron being now required for roofing. Export 
business is gradually opening. The current price is about 
£32 f.o.b. at ports, or delivered within the 10s. radius for 
sheets of 5ft. to 9ft. long 24 gauge. The light hollow-ware 
trade is taking up fair quantities of ordinary black sheets 
at £22 10s. to £23. 


Pig Iron Trade. 


There is a promise of improved supplies of raw 
material in the near future. Meanwhile smelters are being 
pressed for foundry qualities and prices rule high. Some 
producers make no concealment of their feelings that the 
inflation is unwise, and say they would be willing to forego 
the opportunity which the emergency gives them if a 
common understanding could be arrived at. While con- 
sumers who are at the end of theirresources are willing to pay 
excessive figures to extricate themselves from the imme- 
diate difficulty, there is a widespread hope that when the 
furnaces are able to make a better output buyers’ interests 
will receive more consideration in the matter of the prices 
asked. So many blast-furnaces are unable to make average 
production through fuel scarcity, while some are still 
damped down, that the selling agents decline to accept 
forward contracts of any considerable tonnage. As a rule 
100 tons is the limit. Current open market quotations 
are :—South Staffordshire: Forge, 170s. and upwards ; 
foundry, 175s. to 187s. 6d. Northamptonshire: Forge, 
160s.; No. 3 foundry, 165s.; No. 2, 167s.; No. 1, 169s. 
Derbyshire : Grey forge, 170s. to 175s.; foundry, 180s. to 
to 185s. net at makers’ works. For the present the coke 
situation remains difficult. It is stated that in the 
Staffordshire district the shortage is as pronounced as 
ever. The resumption of work at the South Yorkshire 
ovens is, however, favourably influencing output from both 
Derbyshire and Northamptonshire furnaces. 


Steel Trade in Conclave. 


Representatives of the steel trade of the United 
Kingdom met in Birmingham last week. The proceedings 
were private, but it was officially stated at the close that 
no change had been made in prices. For the present 
therefore late quotations are understood still to stand, but 
it is very suggestive that a general meeting of the trade 
should have been called, and buyers are on the look out 
for some early revision. Current quotations are :—Soft 
billets, £14 10s. to £15: carbon, £16; hoops, £24 to £26; 
angles, £17 15s.; tees, £18 15s., joists, £17 10s.; ship, bridge, 
and tank plates, £18 5s.: boiler plates, £21 10s. net delivered. 
Che works continue busy. The fact that they are in this 
position is due wholly to the depletion of the world’s stock 
during the war, and the necessity which has arisen since 
the Armistice to replenish the supply, no matter’ what 
the cost may be. In the meantime, however, America 
mainly, and, to a lesser degree, France are assuming 
the réle of competitors, and threaten to take a con- 
siderable part of the trade, owing to the lower prices 
they are in a position to quote, and Germany ts apparently 
determined not to lag behind. 


Ironworkers’ Wages. 


; Some informal consultations have taken place in 
South Staffordshire as to ironworkers’ wages. There is a 
strong feeling that the present high wage, reaching its 
culmination with the recent 27} per cent. advance, ought 
to be the maximum. It is pointed out by employers that 
the advance was mainly due to the increase in the price of 
coal, which compelled the makers to put up their prices. 





With all the advantages of the sliding scale its inherent 
defect is that price takes in elements with which the iron- 
workers have nothing to do, but they benefit all the same 
in their wages. It is very well known that a further rise in 
wages is to be looked for on the next Midland Iron Trade 
Wages Board ascertainment at the end of the present 
month, unless some arrangement is come to with the men 
in the meantime. Jt is likely that consultations on the 
subject will take place within the next few weeks, with a 
view to the present figure being regarded as a maximum. 
It should be remembered, however, that the application 
of the eight-hour day has considerably crippled the 
puddling industry, which was previously undermanned. 
The old system was for two men to work by day and two 
others by night. Each pair was equal to five heats of 
5 ewt. each, the product being 22 ewt. or 224 ewt. of 
puddled iron. The reduction of working hours involves 
the employment of three shifts, remaining on duty eight 
hours each, and they are equal to a total of twelve heats in 
the twenty-four hours, as against ten under the old system. 
At furnaces where the circumstances are specially favour- 
able this increased output is realised, but the more general 
effect of the change has been to throw the works into con- 
fusion. There is not sufficient qualified labour to carry on 
the three-shift system at all the furnaces, and although 
matters are gradually improving, a satisfactory solution 
has yet to be found. Unless something comes of the 
projected introduction of mechanical puddling furnaces 
this part of our trade stands in danger. Hitherto Belgium 
and the United States have been our chief competitors in 
wrought iron. Now, however, that France has recovered 
her lost provinces, she is likely to become more prominent 
in the markets, as she possesses a supply of hand puddlers. 
In the mills the eight-hour shift has thrown a considerable 
amount of plant idle, but works possessing a number of 
mills met the situation by closing, say, one in three, and 
transferring the labour from the third to the other two. 





Eight-hours’ Day at the Blast-furnaces. 


Pig iron makers are complaining that the eight- 
hour day is limiting production. Formerly the blast- 
furnaces were worked by two shifts. The hours were long, 
but the strain was relieved by intervals between the 
operations of charging and drawing the furnaces. The 
eight-hour day requires three shifts, but the labour supply 
is insufficient, and for one-third of the time the furnaces 
are practically idle. Pig iron could be employed in the 
foundries to a considerably larger extent than at present if 
it were available. Many furnaces are out of commission. 
The last official return shows 232 furnaces in blast in 
England, Scotland and Wales, thirty-eight having been 
damped down during July. A year ago when the neces- 
sities of war obliged us to make all the pig iron we could, 
there were 293 furnaces in operation. In the year before 
the war the number was 319. Five furnaces have gone out 
of service since the war in Staffordshire and Worcester- 
shire, eighteen in the Leicester, Lincoln and Northampton 
district, and eleven in Derbyshire and Nottinghamshire. 
The effect of the strikes in the coalfields is plainly traceable 
in the closing down of seventeen furnaces in Northampton- 
shire and neighbouring areas during July. 


Coal Supplies and the Iron Trade. 


A new difficulty is threatened at the finished iron- 
works. Some firms claim to be informed of an intention 
by the Coal Controller to reduce fuel supplies to works by 
50 per cent. as the only means of securing adequate house- 
hold supplies during the coming winter. The ironworks 
are only carried on now with the greatest difficulty, and 
partial stoppages cannot be avoided. Any such cutting 
down of coal supplies would lay many ironworks entirely 
idle. In view of the possibility of this further restriction 
in deliveries Staffordshire ironmasters are this week again 
insisting on the vital importance of a larger coal output. 
Without amendment here all other efforts to improve 
trade must be largely in vain. There are two directions in 
which we may look for an improvement in the coal supply : 
(1) It is plain that the labour available is capable of giving 
a larger tonnage if only it will; (2) there is also the 
possibility of effecting an advance in economy of mining 
by the larger use of coal-cutting machines, and by more 
enterprise by the coalowners in regard to equipment and 
organisation. Whether either or both of these reforms 
will be realised are unquestionably matters of supreme 
moment to the iron trade at the present time. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
The Trend of Prices. 


THE feeling that prices generally are up at the 
top seems to be growing in the Manchester iron and metal 
markets, and if it continues a very decided effect may be 
produced upon trade. Business is naturally active when 
people are looking forward to favourable conditions, and 
the revers? when they begin to fear that the most profit- 
able times lie behind. 


Metals. 


Priccs in the copper market remain very irregular. 
Standard copper has not moved very much of late, but 
some scarcity is repcrted in certain kinds of refined, 
besides the old scarcity of wire bars. As much as £13 per 
ton over the price of standard hes been paid for best 
selected ingot, although there is rarely more than about 
24 to 3 per cent. difference between them in actual copper 
contents. So far as can be seen the supply of copper is 
amply sufficient for the calls which are likely to be made 
upon it during the pres nt year, and experts in the market 
do not seem to anticipate any serious rise or fall in the 
immediate future, of course, so far as raw copper is con- 
cerned. Whether the present prices can be maintaimed 
for manufactured copper. and brass is another matter. 
For strong copper sheets £146 per ton has been asked for 
some time. This price was only £148 when standard 
copper was £7 dearer than it is now, It is, of course, out 





of all reason that there should be a difference of about 
£45 per ton between standard and sheet prices. The 
price of copper locomotive tubes is £179 13s. 4c. per 
ton, and that of brass locomotive tubes £158 13s. 4d., 
but brass cond2ns:r tubes are quoted at the some 
price es copper locomotive tubes. There has been 
no further movement in the old metat market, and 
the prices remain comparatively moderate. Dealers 
are not paying so much for their collection, as they are 
afraid of accumulating too much material, and, as a con- 
s2quence, thos> engineers who can us? old metal have a 
favourable opportunity of buying. For instance, gun- 
mete! scrap was not so long ago s2lling at more than the 
price of copper, but to-day it stands at about £20 less. 
Good yellow bress scrap is cheaper still, and, judging 
from the price which dealers are offering for it, a con- 
sumer shouid be able to buy it very advantageously—say, 
from £25 to £30 per ton less then the cost of new brass 
‘70 and 30) made from copper and spelter. Tin has been 
a firm market, end fairly active, and there seems to be 
little hesitation about peving the present high prices. 
The visible supply of tin has risen very considerably, but 
this is merely beceuss certain lerge quantitics which 
were known to exist have been brought forward. It is 
impossible to say what may happen, but up to the present 
moment there is no indication of any serious fall, and 
America, is still taking large quantities of the metal. 
In spelter the question of German s ipplies is still an 
uncertain market element, otherwiss the prospects of the 
market s.em to be good. American prices are such that 
it is not likely that any large quentity will come to us 
from that direction, and it is fairly certain that the indus- 
tries of the United States will consume very much more 
spelter then they did before the war. Consumers in 
Greet Britain have been buying more freely, and the price 
here has improved lately, although the advance has not 
been very great. Referring to the present difference 
between raw copper and copper sheets again, it may be 
worth while pointing out that the difference between 
raw spelter and zinc sheets is about £25 per ton, against 
£45 in the case of copper. Lead has been very firm, and 
the price scems inclined to move upwards, although the 
improvement is small and the movement very slow. There 
has not been quite so much actual business as formerly, 
but probably this is because many of the larger consumers 
have bought for pres2-nt requirements. 


Pig Iron. 


Foundrymen are not buying pig iron very freely 
this week, perhaps because they do not know yet whether 
or not work in the foundries will be held up for 2 time after 
September 20th ; but, on the other hand, pig iron sellers 
are not yet beginning to look for orders. It is said thet 
some ‘‘ Renishaw ” Derbyshire pig iron will be on offer in 
a week or two, and, as this brand hes been off the market 
for a long time, its reappearance may affect the priccs 
here to @ certain extent. Consumers certainly do not 
like to be forced to pay £9 5s. £9 7s. 6d. and £9 10s. for 
the Midland brands, while Cleveland is nominally at £8 
on trucks ; but. of course, no Cleveland iron is offered here 
at that price plus carriage. As a matter of fact, the 
carriage on this and on the Midland irons may be ra‘sed, 
and the advance will naturally be more important for 
Cleveland than for Derbyshire. There is no further change 
in Scotch prices, and business in this class of foundry iron 
is very small. ‘ , 


Finished Material. 


The prices for finished iron and steel are unaltered. 
and so far as steel is concerned the main pressure of demand 
is for shipbuilding steel. It is now very difficult to place 
an order for plates, &c., with any good prospect of getting 
delivery within a reasonable time, although steel bars 
can be bought on fairly prompt delivery. 


Scrap. 


Heavy steel melting scrap is weaker again, and 
it is doubtful whether more than £6 15s. per ton could 
be obtained for it. In fact, some has been cfiered at this 
price, and no one seems very eager to buy. Business in 
cast scrap is very small, and the supply is evidently very 
much too great for the market, but dealers have not given 
way any further so far as prices are concerned. About 
£7 per ton is the idea of value for good ordinary heavy 
east scrap, and £7 5s. to £7 10s. for special qualities ; 
but ironfounders here ssem to have as much as they need 
for the present, and naturally will not overload them- 
selves in the present uncertain state of affairs. For 
heavy wrought scrap about £8 5s. is paid by consumers ; 
in some cas-s only £8, and the dealers are still struggling 
against what they consider an unfair price. It is possible 
that Lanceshire scrap may begin to go away to other 
districts if better prices cannot be obtained here. 


Manchester Association of Eagineers. 


The opening meeting of this society’s new 
session will take place on October 11th, when Mr. Harold F. 
Massey, the president, will deliver his inaugural address. 
Although there has been a satisfactory increase in the 
number of members, which now reaches 757, there is still 
room for improvement in this connection. There must 
be many young men who have come into this district during 
the last few years who would derive benefit from attend- 
ance at the reading of papers and discussions, and whose 
support will be valuable to the Association. The meetings 
will be held as heretofore, at the Grand Hetel, on alternate 
Saturday evenings, and I understand that the syllabus 
of papers is now complete. 


The Engineering Trades. 


In nearly all branches of the engineering trades 
I hear of orders on hand which will keep the shops going 
for over twelve months on standard products, but there is 
still grave cause for anxiety with regard to the output, 
which is very much below what it ought to be. The end 
of the fettlers’ strike, after many weeks’ suspension of 
work, has been the means of releasing a large accurnulation 
of castings for the machining departments. No sooner 
has this trouble been settled, however, than the employers 
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are threatened with further dislocation by the moulders, 
who are now demanding a further inerease of 15s. per 
week for journeymen and 7s. 6d. per week increase for 
youths. Already moulders are receiving £4 5s. per week. 
The remarkable feature about the labour market in this 
district is the shortage of skilled men. Speaking at a 
meeting of the shareholders in John Hetherington and 
Sons, Limited, on Monday last, Mr. W. H. Whitby, the 
chairman, said that, in spite of the official statement that 
in the engineering trades there were 12,000 men out of 
employment, in this company’s shops there were openings 
for 1800 hands which could not be filled. The company 
has applied to the trade unions and labour exchanges in 
vain. Men come to the works for work, and wh.n told 
what the wages will be they count up the difference 
between their out-of-work pay and the wages offered and 
decline to be employed. When the present system of out- 
of-work pay comes up for revision in November next the 
Government will have seriously to consider whether the 
time for these State aids to indolence has not come to an 
end if the export trade of the country is te be maintained. 
All employers agree that the system of payment during 
unemployment is being sadly abused. 


Manchester and Salford Electricity Supplies. 


An important step in connection with the linking 
up of the above municipal installations was made this 
week, when the two systems were connected up in parallel 
at a voltage of 33,000, which, [ believe, is the highest in 
use in this country. The cable is leid underground in a 
conduit, and is 43in. diameter. 


A British Engineering Shop during the War. 


There has recently been published by Mirrlees’ 
Bickerton and Day, Limited, Hazel Grove, a volume with 
the above-named title to place on record the work done 
by the firm during the years 1914-1918, chiefly by the 
employment of women labour. At the outbreak of war 
the works were fully occupied on Diesel engines, most of 
which were diverted to war requirements at dockyards, 
wireless stations, aircraft stations, oil pumping stations, 
camps, hospitals, &c. Following these, further Diesel 
engines were put in hand for similar purposes at home and 
abroad. Then Diesel engines for submarine purposes 
were required, and when the demands were satisfied the 
firm turned its attention chi-fly’ to the requirements of 
the Mechanical Warfare Department, and in co-operation 
with Mr. H. R. Ricardo undertook the design and manu- 
facture of engines for “ tanks,”’ and it is chiefly in con- 
nection with this branch of work that the book deals. 
Additional buildings had to be erected, and they had to 
be equipped with new machinery. For labour the firm 
had no alternative but females, and the illustrations con- 
tained in the volume are largely devoted to operations 
performed by women. They are shown at work in nearly 
every department—acetylene welding and brazing, white 
metalling bearings of engines, and on lathes, planing, mill- 
ing, drilling, and grinding machines. It is stated that the 
work done by these women greatly helped in the prosecu- 
tion of the war, their willingness and adaptability being 
very marked. The book is tastefully produced, and will 
form a very acceptable souvenir of the valuable part 
which women performed during the war, as well as 
demonstrating to those interested how British engineers 
can adapt themselves to changed circumstances. 


BaRROW-IN-FuRNESS, Thursday. 
Hematites. 


In the hematite pig iron trade of North Lan- 
cashire and Cumberland the activity is pretty well main- 
tained. There are in all 25 furnaces producing iron, and 
the whole of the output is going into immediate consump- 
tion. On local account steel makers at Workington and 
Barrow are using up a big proportion of the output of 
ordinary sorts of iron, and are likely to do so for some 
time, aithough it is not expected that this branch of the 
trade will expand. There is. however, a better feeling in 
the trade, and things are settling down somewhat. The 
demand for iron on outside account is better, and more 
business is being done than of late. Normal conditions, 
however, are not by any means in evidence at present, 
and most of the trade is from hand to mouth. Prices 
are steady, with parcels of mixed numbers of Bessemer 
iron at £10 4s. 6d. to £10 12s. 6d. per ton, and special 
brands at £11 12s. 6d. per ton, both f.o.t. 


Iron Ore. 


For iron ore the demand is very keen all through 
the district. Local smelters are using up the whole of 
the output, and in some cascs heavier deliveries are being 
pressed for. Native qualities of ore are at 50s. per ton 
net at mines. Spanish ores are at 52s. per ton c.i.f. The 
arrivals of late of this class of ore have been easier. 


Steel. 


In the steel trade the general feeling is rather 
better, but there is as yet not much business being done. 
At the works reils are orcupying chief attention both at 
Barrow and Workington. Heavy sections of rails are 
at £16 10s. to £17 per ton, and light rails at £18 5s. to £21 
per ton. Billets are quiet at £15 per ton. Nothing is 
being done in ship or boiler plates, and the mills at Barrow 
are idle. Ship plates are at £18 5s. per ton and boiler 
plates at £21 per ton. The hoop and wire mills at Barrow 
are well employed. 


Shipbuilding and Engineering. 


There is a little less activity in some of the yards 
and shops at Barrow, but there is rather more life stirring 
on merchant work. The first of the three Australian 
liners is in hand, the first keel plate having been laid down. 
These vessels are to be 580ft. long, will carry 720 passengers, 
and will have a displacement of 22,500 tons each. 


Fuel. 





good. House coal is in fuller demand, and short supply at 
40s. to 50s. per ton delivered. Coke is in steady demand, 
East Coast sorts being at 53s. Sd. per ton delivered, while 
53s. 6d. per ton delivered is quoted for Lancashire qualitics. 
Th Cumberland local coke is being largely used. 








SHEFFIELD. 


(From our own Correspondent.) 


New Technical Societies. 


THE three new trade technical societies represent - 
ing the edge tool, file and cutlery industries, formed last 
winter at meetings held in the Mappin Hall at the Applied 
Science Department of the University, have been joined by 
a similar society formed in the interests of the silver and 
electro-plate trade, which since the war has developed 
several steel manufactures of a light kind. There is a 
proposal to federate the four societies, and so to arrange 
the monthly meetings that one will be held each week. 
These meetings, at which technical papers will be read and 
discussed, it is proposed to make quite open to members of 
any of the four societies. In addition, lectures on the 
application of engineering principles to the method of pro- 
duction in the four industries are to be given, with special 
attention to metallurgy and works organisation, and efforts 
will be made to bring under discussion the most practical 
systems of costings. The idea of the lectures came first, 
the technical societies being a development, and it is 
remarkable that the former originated in a keen desire of 
the managements stafisin the industries named to be 
brought into direct touch with engineering practice, so 
thet they might learn first-hand how machine tools could 
profitably and efficiently be made to supersede the old 
craftsmanship methods. This is one of the most hopeful 
of the industrial movements in this district, though I am 
not at all certain that the actual progress being made is 
quite as good as one might imagine. Thinking men in the 
four industries realise that great changes must be effected 
in order to modernis> the workshops and vastly increase 
output by the use of repetition machinery, but even they 
would have to confess that almost twelve months after the 
signing of the Armistice very little, comparatively, has 
been done to bring about the desired reforms. 


The Research Question. 


It is a long time now since the establishment of 
@ machinery bureau was proposed, by means of which 
manufacturers would give and receive ideas of modernising 
plant by the introduction of labour-saving devices, and 
although the idea was taken up in a modified form by the 
University, it cannot be said that it has met with the 
response hoped for. Neither, apparently. has the later 
propoza! for the formation of a Joint Res- arch Association 
for the edge tool, file and cutlery industries led to any 
tangible results. The file-making industry is now very 
advanced in thought, and fully ready for any reasonable 
reform, and, in principle, so is the cutlery trade, but the 
edge tool people seem to be hanging back through a sus- 
picion that in some way, not quite clear to them. they are 
being ‘“* had.” At least that is the feeling of the more 
advanced members of the industry, who wish such ground 
less fears could be removed. It seems late in the day for 
keeping works undcr lock and key so that no competitor 
may have a chance of seeing what is being done by any 
given firm. By such secrecy manufactnrers lose the 
advantage of themselves seeing what others are doing. 
Whether this feeling is chicfly responsible for the slow 
development of the Research Association plan I do not 
actually know, but I believe it is. The delay is imperilling 
the industries’ chances of securing research work grants 
from the Government to the extent of £1000 for each £1000 
subscribed by the industries concerned, within certain 
limits, each year for five years. The silver and electro 
industry comes under the head of non-ferrous metals, 
which already have a research association, but by dallying 
the other three trades are simply missing the finest oppor- 
tunity they are ever likely to have. It is high time some 
means were discovered of bringing them to a decision as to 
whether they will strike out into the new paths opened up 
for them, or slip back into the rut of pre-war days, and 
gradually be eclipsed by the greater enterprise of foreign 
competitors. 


The High Cost of Steel. 


To turn to the heavy branches of the steel trade, 
there are a few significant remarks made by the head of 
United Steel Companies, Limited--Mr. Henry Steel—to 
which I should have referred last week had space permitted. 
Perhaps I may be allowed to do so now. Addressing the 
shareholders, he expressed reluctance to make any remarks 
about the future. Everything looked uncertain. Their 
companies had commitments for expenditure, including 
money already spent, of nearly £10,000,000, and there 
never was a time when the steel trade required any- 
thing like the same amount of liquid or working capital to 
carry it on. His knowledge of the industry extended over 
@ period of nearly forty years. The average price of pig 
iron and steel was now 300 per cent. higher than that of 
pre-war days, which meant an enormous increase of capital 
to make the turnover what it was. To that had to be 
added the very large capital expenditure to which they 
were committed, with a view to new plant. The difficul- 
ties under which they were working were greater than ever 
before. Some people, for instance, could sell their steel 
subject to a sort of sliding scale clause that for every 
shilling increase in the cost of coal the price of steel should 
be edvanced. But that could only be done where they had 
more or less a monopoly in the trade, such as had been 
enjoyed since the war by the makers of shipbuilding 
material. It was not the case with their company. A 
customer of their’s—and this referred specially to their 
Sheffield customers—required steel. He had to sell that 
steel at a fixed price, or his purchaser, who was very likely 
a@ continental man, would say: “ I have got the whole 
world to go to ; I am not going to make a bargain without 








the company’s habit for forty or fifty years to cover their 
customers in such cases, for if they went without the work 
they perhaps lost for ever a connection they had kept for 
so long. It was therefore obvious that when the Govern 
ment without a moment’s notice put the advance of bis. on 
coal it meant a serious thing to all their companies. 


Has Trade Turned the Corner ? 


Mr. Steel mentioned one or two other matters of 
particular interest. For example, the United Steel Com. 
penies, Limited, employ 23,000 men and boys, the average 
earnings of the former being about £4 per week, and that 
in consequence of the coal strike some of their works ma‘te 
no steel for about five weeks ; instead of producing from 
6000 to 10,000 tons per week—a loss of from 30,000 to 
50,000 tons—in spite of the fact that the men employed at 
the company’s collieries were quite willing to work had the 
Government agreed with the arrangement come to with the 
firm. It all sounds rather pessimistic, but really an 
truly Mr. Steel is the very reverse of a pessimist. He is at 
the helm of too big an undertaking for that, and the 
developments his own particular company—Steel, Peech 
and Tozer—is carrying out demonstrate a robust faith in 
the power of the iron and steel trades of this district, and 
of the country to recover entirely from the staggering 
blow of the war. And that spirit of optimism is justified 
more so to-day, perhaps, than for some time past. Recently 
I was speaking with a leading steel merchant who has 
excellent opportunities of gauging the trade situation. “ [ 
am satisfied,” he said, “‘ that we are turning the corner, 
and that if only labour will run straight the prospects ar 
excellent.” Certainly the volume of foreign inquiries 
coming forward is remarkable. Up to a short time ago 
it was complained that these inquiries were materialisiny 
only to a very small extent, but that does not seem to he 
the case now. The wind of circumstances has veere«t 
round in our favour, and the sails of trade are filling out. 


Round the Works. 


Local firms with shipbuilding yards are booking 
some very handsome orders for liners and other mercan- 
tile vessels, and the departments in Sheffield making 
marine castings and forgings are greatly benefiting from 
this activity, as well as from that in the yards of other 
shipbuilding firms. Makers of steel parts for automobile 
here could not be busier, some of them using the old, but 
so expressive, Sheffield term, ‘‘ pulled out of the place.”’ 
We want to see every firm in the district inconvenienced 
in that particular way. Tramway material is in very 
active demand, and, taking home and overseas contracts 
together, railway steel is almost booming. There is still 
a certain amount of aeroplane steel being made, and aero 
engine makers keep pretty brisk. Cravens, from a passing 
glance the other day, seem to be very busy, and, judging 
from the piles of heavy packing crates, much of the railway 
saloon and other rolling stock work now under completion 
is for overseas. Exports from this district generally are 
improving, even in the lighter steels, and parts of Russia 
are receiving a certain amount of attention. Some of the 
Jatest export orders include tools for Bombay, the Pireus, 
Chittagong and the Colonies ; special steel for Huelva, Rio, 
Santiago, Guayaquil, Barranquilla, Khartoum, and 
Pirzeus ; machetes for the West African Coast ; os for 
Addah, Bahia, Santos, and Lagos; files for Sydney. 
Loanda, Buenos Aires, and Port Harcourt ; hardware for 
Rio and Buenos Aires; sheep shearing machinery fo: 
Punta Arenas; hand shears for Rosario and Sydney ; 
machine knives for Genoa ; rough blades for West Africa, 
and hammers for Pirwus. These are just a few which 
have come to my knowledge, and may be of general 
interest. On the whole I should say that the future of 
Sheffield’s trade has no need to be regarded with mis- 
givings, if only labour will roll its sleeves up, and the rail- 
way traffic problem is quickly solved. So far the latter 
question continues to be of a most trying nature for 
manufacturers, but unemployment is being reduced in a 
very satisfactory manner. 


The Building of Packs. 


An action of no little interest to the colliery 
industry was heard at the Rotherham West Riding Court 
on Monday, two men being fined £4 each for a contraven- 
tion of regulations at the Elscar main colliery. 1t appeared 
that defendants were employed in the building of a pack 
for the purpose of supporting the coal face. The pack was 
to be of stone, the method being to arrange large pieces of 
stone for the sides, and build the walls up to the roof. 
filling up the cavity with dirt from the goaf. After the 
men had apparently completed the pack a deputy dis- 
covered that only a small quantity of rubbish had been 
put into the cavity, with the result that the pack was 
unsafe, because when the coal face was moved forward the 
constantly increasing strain made a collapse of the pack 
possible. The ordinary method of building, it was stated, 
rather lent itself to abuse, the danger being that men were 
tempted to build up the shell, leaving the cavity empty. 
This was said to be the worst case of the kind the colliery 
had experienced, though defendants contended that it had 
been their intention to finish the pack on the following 
afternoon. The Court, however, decided against the men, 
as already shown. 


A Ganister Mine Difficulty. 


In my last letter I mentioned what a poor year 
the ganister mining firm of J. Grayson Lowood and Co.. 
had had. The company’s meeting was held here on 
Monday, when Sir Samuel Roberts, presided, in the 
absence of Lord Stuart of Wortley. Referring to the 
matter, Sir Samuel said that the total wage increase to 
many of their brickmakers was 170 per cent. above pre-war 
rates, andin some instances even more than that. In the 
mine a further ls. 6d. per day war wage came into effect on 
July 1st oflast year, and 2s. per day under the Sankey award. 
The latter payment had been refunded hy the Government 
up to July 26th, since when the company had not only had 
to bear that increase, but also the burden of the reduction 
of hours from eight to seven per day in underground 
working. A letter was addressed to the Coal Controller 
setting forth the position plainly, and pointing out that 








The demand for steam coal is brisk all round, 
and the quotation of 40s. 6d. per ton delivered remains 





knowing where I stand. If you don’t care to take an 
order at a fixed price you can go without.” It had been 





the colliery owner was allowed to recoup himself for the 
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extra cost incurred by reason of the Sankey award, but 
that the ganister miner had no redress, thus being placed 
at a very great disadvantage as compared with those firms 
which obtained the mineral for the manufacture of their 
silica bricks without the heavy costs incidental to mining. 
However, although the company’s mines were strictly 
regulated according to the Mines Act, the Coal Controller 
could not render any assistance, and the directors were 
consequently seriously considering their policy. Sir 
Samuel intimated that the closing of one mine was con- 
templated. 


Iron, Steel, and Coal. 


In the iron and steel markets there is so far no 
change to report in the situation in this district, conditions 
remaining much the same as previously reported, except 
that anticipations of a general easing of prices are being 
entertained, though how far they are justified is not at the 
moment very clear. For coal supplies there is very heavy 
pressure upon collieries, especially for house fuels, but 
fair deliveries of steams are being made. The coal Con- 
troller has suspended the shipment of coastwise cargoes of 
Yorkshire coal from the Humber ports, except under 
special permit, the supply of this fuel to the South of 
England being substituted by sea-borne coal from the 
Tyne and South Wales. Nothing is going to neutrals, and 
only limited quantities to France and Italy. Collieries 
still have to send a stated quantity direct to the London 
markets, where it is said to be arriving in better volume 
than for some time past. Best South Yorkshire steam 
hards continue at 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. 
to 29s.; seconds, 27s. 6d. to 288.: cobbles and nuts also being 
at the last mentioned figure. For house sorts branch is 
33s. to 33s. 6d., and best Silkstone 29s. 6d. to 30s. 6d., all 
per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


GENERALLY speaking, the trade position in the 
North of England, with one or two exceptions, may be 
described as steady. There is certainly a little more life, 
although it is contended by some that it is due chiefiv 
to the fact that people have arrived at the stage at which 


they must buy something. There is an abundance of |’ 


work on hand in the iron and steel trades, but future 
business is a matter of some concern. Not only are our 
usual export markets being lost to us, but owing to rising 
costs the prices now quoted are so high that foreign 
material—manufactured and semi-manufactured—is find- 
ing its way into the country. The home consumers say 
that if they are to compete-in the world’s trade they must 
have cheaper material, and they are being forced 
to consider the favourable prices now being offered by 
foreign agents. An important item of information this 
week is the fact that numerous communications have been 
received from Germany from pre-war clients regretting 
the ‘‘ unfortunate break "’ in former relations and offering 
quotations, but there is not, of course, likely to be any 
response. There is no doubt, however, that the iron and 
steel trades in particular will be faced with strenuous 
foreign competition in the near future. Recently there 
has been a perceptible falling off in the foreign demand 
for finished material, and the outlook is certainly far from 
encouraging. The present prices make it extremely 
difficult for English manufacturers to compete in foreign 
markets. So far as the coal trade is concerned, the 
American competition bogey appears to have faded into 
nothingness. At any rate, something seems to have gone 
wrong, for the Baltic States and Sweden in particular 
are keen competitors in the Northern coal market for 
supplies, and considerations as to price are apparently of 
secondary importance. 


Cleveland Iron Trade. 


There is a distinctly easier tendency in the 
Cleveland iron trade. In some quarters it is attributed 
to a general trade slackness at the foundries, whilst others 
are inclined to the view that the strike threat in the 
foundry trades is casting its shadow before. This latest 
turn of events is profoundly disturbing, and the one 
consolation lies in the fact that the strike notices do not 
become operative until the end of next week, and it is 
hoped that a way out of the present impasse may be found. 
It is still difficult to buy foundry iron for early delivery. 
But in several instances, where makers’ deliveries under 
running contracts have fallen into arrears either through 
truck shortage or other causes, it has been noticeable that 
the customary protests and expostulations have not been 
forthcoming. From this it would appear that consumers 
are, on the whole, fairly comfortably situated in regard 
to stocks of iron, and the prospect of more iron being 
released for the export trade is now being discussed. Now 
that the ban on imports has been removed traders are 
again asking if the time has not arrived for free exports. 
Hitherto the licensing system in regard to exports of pig 
iron has been retained, and under this system licences are 
being very strictly limited. Presumably there is some 
rough-and-ready system of rationing the countries abroad, 
but the decisions of the authorities seem at times to be 
dictated by pure caprice. At all events, it is very irritat- 
ing to find an application for, say, 300 tons cut 
down to 100 tons, or even rejected entirely, and, 
whilst it is recognised that home needs must come 
first, merchants are eagerly awaiting the liberation 
of the trade from this last vestige of official control. In 
the meantime shipments abroad are on a moderate scale, 
but a very big business could be done. In the home 
trade distribution is still delayed by the truck shortage, 
but with the cooler weather some of the furnaces appear 
to be working much better, and the proportion of low- 
grade iron is not so large. At all events, forge iron is 
much firmer on the market, and whilst purchases can still 
be made at about 157s. per ton, there have been sub- 
stantial sales of certain brands as high as 160s., which 
still remains the maximum home price of No. 3 Cleveland 
G.M.B, and No. 4 foundry. No. 1 is quoted to home 





consumers at J64s., but to all these figures 5s. per ton 
must b alted to arrive at the export price. 


Hematite Piz Iron. 


The supply of East Coast hematite pig iron has 
now 80 fully overtaken the demand that makers are 
inclined to press sales, and no difficulty is experienced in 
fully meeting the uirements of all consumers. The 
export branch of the trade is at the moment quiet, chiefly 
owing to the unfavourable state of the exchanges. Prices 
are, however, firm at 200s. for mixed numbers of East 
Coast hematite for home consumption and 205s. for export, 
with No. 1 at 202s. 6d. for home use and 207s. 6d. for 
export. 


Iron-making Materials. 


There is still a great scarcity of coke, but the 
miners and the coke ovens are now working regularly, 
and there should be a progressive improvement. At al 
events, the needs of the furnaces are being a little rmore 
adequately met, but prices sre very firm, good furnace 
coke being quoted 48s. per ton at the ovens, or 50s. 6d. 
delivered at the works. Thef eign ore trade still remains 
quiet, but tonnage is scarce, and freights show absolutely 
no sign of weakening. 
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Manufactured Iron and Steel. 


There are no new developments of importance 
in the manufactured iron and steel trades, All the works 
are fairly busy. With the shipbuilding and general engi- 
neering trades all well placed for business at the present 
time there is an all-round demand for material, and steel 
makers are being pressed for deliveries. Plate mills are 
turning out a fairly large tonnage. For sectional material 
the demand is not so good, and producers are quite able 
to keep abreast of their orders. There is very little being 
done on the export side of the trade. The principal 
quotations to home eonsumers are as follows :—Common 
iron bars, £22; marked bars, £25; strip iron, £23 5s.; 
steel ship, bridge, and tank plates, £18 5s.; steel angles, 
£17 15s.; best steel joists, £17 10s.; steel hoops, £24 15s.; 
galvanised sheets, 24-gauge, £30; black sheets, £24; 
heavy sections of steel rails, £16 10s. In the export trade 
there are no fixed prices, these being subject to negotiation, 
but they are generally somewhat higher than the home 
prices. 


The Coal Trade. 


The official restrictions as to sale and distribution 
which have crippled the development of free business in 
the coal trade are being removed one by one, and a more 
comfortable atmosphere is now observable. The position, 
however, is still very awkward. Supplies of every class 
of coal are meagre in the extreme, and the market is very 
bare. The volume of trade transacted is only very 
moderate, owing to the uncertainties respecting probable 
deliveries, but inqui es are as voluminous as ever, and 
both merchants and coal fitters are nearly distracted by 
customers anxious to secure supplies before the coming 
winter renders the already excessive demand more pressing 
still. Tonnage is getting rather scarce, owing to delays 
to vessels at ports of discharge, but this is more or less a 
passing matter, and does not affect business far ahead. 
The feature of the market this week is a renewed active 
inquiry for coals from the Baltic, particularly from Sweden. 
It is surmised, therefore, that something may have gone 
wrong with the American supply, which was to have been 
such a boon and a blessing to the whole of the Scandinavian 
area. That high prices are no deterrent to demand in this 
connection is perfectly clear. There seems to be a differ- 
ence of only about half-a-crown to haggle about, but coal- 
owners do not seem inclined to give way by any means. 
For best Blyth steams negotiations are going on at 100s. 
for large and 80s. for smalls. Swedish merchants are 
offering, it is understood, 95s. and 97s. 6d. The inquiry 
from France and Italy is very heavy, and is growing, 
notwithstanding the great advances in prices which have 
been charged since the schedule of fixed prices was 
abolished. It is felt that the top has not been reached in 
any direction, and further rises are expected for all classes 
of fuel. The Durham export position has become dis- 
tinctly more favourable. The restarting of the Yorkshire 
pits has no doubt had the effect of bringing the movement of 
coal more into normal channels, and shipments of Durham 
coal have been taking place a little more freely during 
the last few days. The Coal Mines Department is also 
issuing more licences for shipment both to neutrals and 
Allies. The famine conditions in coke continue, and 
merchants scour the markets in vain for supplies. Even 
small orders, when they can be placed at all, have to be 
taken out in oddments from several sources. Patent oven 
or beehive for neutrals or Allies is about 95s., with some 
makers quoting up to 100s. Gas-house make is 95s. to 
100s. The principal open market quotations are as 
follows :—Northumberlands: Best Blyth steams, 95s. 
to 100s.; Tyne primes, 95s.; Tyne and Blyth seconds, 
80s. to 90s.; North Northumberland steams, 85s. to 90s.; 
Northumberland unscreened for bunkers, 65s. to 75s.; 
best house coals, 90s. to 100s.; Blyth smalls, 75s. to 85s.; 
best Tyne smalls, 70s. to 75s.; North Northumberland 
smalls, 75s. to 80s. Durham coals: Best steams, loco- 
motive, 90s. to 100s.; special Wear gas, 80s. to 85s.; 
Tyne prime gas, 80s. to 85s.; second gas, 65s. to 75s.; 
Durham bunkers, 70s. for British boats and 80s. upwards 
for neutrals ; coking, smalls and unscreened, 70s. to 80s.; 
best peas and nuts, 70s. to 80s. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 


THE returns dealing with Clyde shipbuilding 
during August are of particular interest in view of the 
stoppage of naval construction. Of the total tonnage 
launched during August, amounting to 49,661 tons, more 
than 35,000 tons were for mercantile use. The 13,000 tons 
launched for the Admiralty included H.M.S. Raleigh of 


10,000 tons. While the August output is much better than 
that during July, it is far below the returns for June. 
There are signs of an upward tendency, however. An 
unpreeedented number of orders for the leading steamship 
companies have been pleced, and the pressure on the 
yards is very great. Some months ago the Anchor- 
Donaldson Line placed contracts for five ships of an average 
tonnage of 8000 tons, and within the past few weeks two 
more have been added. Other steamship companies have 
placed contracts on the Clyde, chief amongst these being 
the following orders :—Beardmore and Co., six ships for 
the Cunard and Anchor Lines, &c.; Fairfield Shipbuilding 
Company, two for the Donaldson Line and _ three 
for the Canadian Pacific and contracts for the 
Orient Company; John Brown and Co., three for the 
Canadian Pacific, three for the Cunard Company, and ships 
for the Orient Company ; Scott and Co., Greenock, four 
for the Donaldson Line, and two for the Cunard Company ; 
Harland and Wolff, White Star Company, &c. The stop- 
page of naval work naturally threw a number of men out 
of employment for the time being, but with so many orders 
on hand this state of affairs cannot last long. 


New Graving Dock. 


Messrs. Barclay, Curle and Co. are well forward 
with a scheme to provide a large graving dock measuring 
600ft., to be constructed at Scotstoun, near the firm’s 
Elderslee graving dock. There is only one dock on the 
Clyde larger than the one in contemplation. The scheme 
has been submitted to the Clyde Trustees. 


Pig Iron. 


Conditions in the Scotch pig iron trade show 
little change. There is a fair general demand, with hema- 
tite particularly busy for delivery at local steel works. 
Foundry is also fairly busy, but the lack of export orders 
restricts business. Forge is also plentiful at present. 
The market has not yet been affected to any extent by the 
anticipated import ot the American article. The price of 
the latter evidently does not yet offer sufficient induce- 
ment to consumers to purchase to any extent, and local 
producers are booking the bulk of the business even at 
present rates. 


Finished Iron and Steel. 


Considerable activity characterises almost every 
branch of the steel and iron trades and kindred industries. 
Consumers have evidently come to the conclusion that the 
present level of prices will obtain for a considerable period, 
and that orders might as well be placed now as later. 
Anyhow, there is no apparent dearth of orders, and the 
outlook seems brighter. Material from Belgium is 
certainly being offered with greater freedom, but as yet 
there is a limit to tonnage delivered. The uncertainty of 
supplies from America tends to limit business with that 
market. Local steel works have plenty of orders, and 
mills are running constantly. Plates are the chief demand. 
The request for sectional material is much below the 
capacity of the works, and an order specifying both plates 
and sections finds the readiest market. The rumoured 
increase in price is still in the air, and no move is likely to 
be made until the end of this month. Steel sheets are very 
busy, but galvanised goods are dull again. Loca: orders 
for malleable bar iron are as plentiful as ever. Agricul- 
tural and engineering sections are much to the fore, and 
business in horse-shoe iron is very brisk. Mills generally 
are well filled up. Very little is passing in the export 
department. 


Coal. 


Very little change is noticeab]e in the Scotch coal 
trade. All classes of fuel are in keen demand, and collieries 
are hard pressed to meet commitments? Gas and indus- 
trial concerns, also railway companies, are taking lerge 
deliveries and are doing their utmost to preserve stocks. 
The request for household fuel is a!so on the increas2 with 
the advancing season. Home business accounts for the 
bulk of the reduced output, and a firm supervision is still 
maintained over exports. The position in this respect 
shows a little improvement in the East of Scotland, where 
the congestion at the ports is not now so great, and delays 
are less pronounced. High figures are secured for neutral 
shipments, as much as 100s. and 85s. per ton respectively 
being received for first and third-class Fifeshire steams. 
The aggregate shipments from Scottish ports during the 
past week amounted to 141,464 tons, compared with 
143,585 in the preceding week, and 172,482 tons 
in the corresponding week of last year. Prices are 
still unchanged as follows :—Ell coal, f.o.b. Glasgow, 
33s. 6d. to 35s.; splint, 34s. to 37s.; steam, 33s. 6d. 
to 34s. 6d.; best sereened navigation, at Methil or 
Burntisland, 36s. to 38s.; first-class steams, 35s.; third- 
class steams, 31s.; best steams, at Leith, 33s. 6d.; secondary 
qualities, 32s. fid.; treble, double and single nuts, 30s., 29s. 
and 28s. per ton respectively, in all districts. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Deal in Millions. 


For some days past the air in South Wales 
colliery and commercial circles has been highly charged 
with a report that a deal involving between five and six 
million pounds was being carried through, this being a 
record in the annals of South Wales industry. The 
report as such is perfectly correct, but the secret was well 
kept, and at the time of writing had not been divulged. 
The official statement was expected to be made in London 
on Wednesday night, but there is reason to believe that 
the acquisition, in which two prominent men in the South 
Wales coal trade are concerned, affects one of the largest 
iron and steel works in the North of Englend, and it may 
be that a certain amount of colliery property not large is 
also involved. Naturally there has,been no end of 
speculation as to the undertaking to be acquired, and 





rumours have been afloat linking up in turn all the big 
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colliery properties in South Wales, but by the process of 
obtaining denials from one and the other practically all 
these have been eliminated. ‘The prime movers in the 
deal are Mr. H. Seymour Berry, who, it is understood, is to 
become the chairman of the company which is to be taken 
over, and Mr. D. R. Llewellyn, of Aberdare. The former 
is a clever financier and was associated with the late Lord 
Rhondda in his schemes of later years for securing control 
over colliery undertakings. He is now a director of about 
a score of South Wales colliery companies, to say nothing 
of shipping, financial and other industrial concerns. 
Mr. D. R. Llewellyn is a colliery proprietor on his own 
account, and chairman and director of many other com- 
panies, and while his commercial ability is very consider- 
able, his engineering skill and knowledge of the South 
Wales coalfield are undeniably profound. It was Mr. 
D. R. Llewellyn who was chiefly responsible for the acquisi- 
tion of the Graigola Merthyr Company, Limited, of 
Swansea, which owns collieries and patent fuel works, a 
deal which involved two million pounds, and he is chairman 
of D. R. Llewellyn, Merrett and Price, Limited, which 
firm acts as sales agents for close on half a dozen collieries 
producing about five million tons of dry coals per annum, 
to say nothing of the output of 900.000 tons per year of 
patent fuel by the Graigola Merthyr Company. One of 
these colliery companies is the Bwilfa and Merthyr Dare 


Company, Limited, which owns a mineral area of 3000 | 


acres and has recently taken over from the Marquis of 
Bute another 800 acres of adjoining property. 


The Outlook. 


Tf all coalowners were like Mr. D. R. Llewellyn 
the probability is that far difterent conditions would 
prevail in the coal trade from the point of view oi relation- 
ship with labour. Still, at the moment the conditions arz 
fairly satisfactory and quiet, and it is hoped that this is 
not the prelude to a storm. It is true that the question 
of nationalisation hangs like a cloud over the industry, 
but apart from this it has to be recorded that the past 
week has been practically immune from strife of any seridus 
description. There are indications of a new spirit, and 
it is significant that the smooth conditions prevailing are 
accompanied by better output. In several directions 
coalowners are evincing more interest in the welfare, 
social and recreative, of the workers. The Ocean Coal 
Company’s directors have given a lead by showing their 
readiness to co-operate with the men in organising their 
recreations, and the directors of Consolidated Cambrian, 
Limited, through their general manager, Mr. Hedley 
Clark, have contributed £1000 to the Mid-Rhondda Lodge 
of the Welsh Federation of Discharged Soldiers for the 
purchase of a building as an institute for ex-service men, 
and have further guaranteed any deficiency in the amount 
of the purchase. All this is helpful, and contributes to the 
removal of the idea held and fostered by many that’ the 
owners are unsympathetic towards workmen’s conditions. 


Bunker Coal Prices. 


An official announcement was made towards the 
end of last week that South Wales coalowners had recentiy 
had under consideration the question of the price of bunker 
coals for British-owned vessels engaged in the home 
coasting trade, and in view of the fact that the trade 
of the country might be considerably prejudiced and the 
price of commodities increased to the public by such 
vessels having to pay the present high current market price 
for coal, the Association unanimously resolved that fixed 
prices should be charged for shipment at South Wales 
ports, the price to be 20s. above Schedule A as amended 
by the recent increase of 6s. per ton. This arrangement 
came into operation on Monday last, and means that the 
price to British-owned vessels proceeding coastwise to 
United Kingdom ports is now 66s. for best large steams 
with other grades,in proportion. On the basis of current 
market values this means an advantage to the shipowners 
concer .ed of round about 19s. to 20s. per ton for large 
coals and 10s. to 13s. 6d. in the case of small coals. The 
scheme for substituting South Wales coals for bunkering 
steamers at Liverpool, &c., is working well, and arrange- 
ments have been completed to such an extent that deli- 
veries are now being made at the rate of about 2,000,000 
tons per annum, or approximately 40,000 tons weekly. 
For the management of supplies at Liverpool the Mersey 
Bunker Coal Supplies Committee has been set up there. 
The object of the scheme is to provide regular supplies 
of Welsh coal for bunkers and to release other classes for 
the requirements of manufacturers and others. Arrange- 
ments are being made for similar organisations to control 
the bunkering of vessels at Hull, Newcastle, and Glasgow. 


Steel Works Dispute. 


Since writing a week ago an official statement has 
been issued by Guest, Keen and Nettlefolds, Limited, in 
which they point out with reference to the twenty-eight 
days’ notice served on the Ist inst. to the workmen still 
employed at the Dowlais Works to terminate their employ- 
ment, that that was the result of the strike of the skilled 
tradesmen. At Dowlais the workmen employed in the 
Bessemer and Siemens departments, the whole of the 
rolling mills and rail bank, &c., were thrown out of employ- 
ment as soon as the skilled tradesmen stopped about ten 
weeks ago. The workmen employed at the blast-furnaces 
and a large number of other workmen had been kept at 
work up to the present. The employers felt that the time 
had now come when it was prudent and necessary to be 
prepared for a complete stoppage. No machinery or 
plant, they added, could run indefinitely without adequate 
maintenance. Hopes are entertained that there will be 
an end to the present deadlock as the result of the confer- 
ence fixed for Wednesday of this week in London between 
representatives of the skilled allied trades and repre- 
sentatives of the employers, with a chairman appointed by 
the Ministry of Labour. 


Current Business. 


The tone of the coal market shows little or no 
change from that in evidence last week. It was expected 
that the conditions would be easier, but tonnage arrivals 
over the week-end have induced steadiness,{more par- 
ticularly as regards large coal. Colliery salesmen are well 





placed for a week or so for tonnage, but it will be no sur- 
prise if the supplies of steamers are rather below require- 
ments towards the end of this month. At the moment 
the market maintains 80s. to 85s. for fairly prompt sup- 
plies of superior large steams, and 75s. to 80s. is quoted 
for second qualities. Through coals are steady at 65s. 
to 67s. 6d., and best bunker smalls range from 60s. to 
62s. 6d., but cargo smalls are easy at prices from 40s. to 
50s. The order has now been withdrawn which was 
issued at the end of July last, wherein all railway companies 
were given notice that collieries must be kept going with 
wagons if privately owned or colliery owned wagons were 
not available. This was an emergency order issued during 
the time of the Yorkshire miners’ strike, as it was feared 
that with so much coal being sent inland from South 
Wales to meet the needs of consumers there would be a 
shortage of wagons to keep collieries going. Patent fuel 
is firm at SOs. to 85s. and coke is about 105s. Pitwood is 
fairly plentiful and prices are about 57s. 6d. to 60s. 


Newport. 


Monmouthshire coals present a very steady 
tone and superior qualities are well booked up, the price 
being about 80s. to 82s. 6d. for best and 75s. to 80s, for 
lower grades. A new hoist—No. 10—was brought into 
operation for the first time at the Alexandra Docks on 
Monday, this heing the second of three new hoists at the 
new dock. In the official test it lifted 23 tons to a height 
of “0ft. 2in. in twenty-four seconds. It is one of the most 
up-to-date appliances in the Bristol] Channel and was built 
by Messrs. Armstrong, Whitworth, of Newcastle. It is 
expected that No. 11 hoist will be completed by the end 
of the year. 


Swansea. 


The coal market maintains firmness. Although 
tonnage is not so plentiful there is sufficient in dock to 
keep tips going. Coals have recently been well booked up, 
the result being that salesmen have very little to offer for 
early shipment. 








Latest News from the Provinces, 





WALES AND ADJOINING COUNTIES. 
The ‘‘Big Deal.”’ 


The official announcement is now made that the 
property which has been acquired by the Viscountess 
Rhondda, Mr. H. Seymour Berry, Mr. D. R. Llewellyn, 
and Mr. W. Ewart Berry, is that of Lyseghts, Limited, of 
Bristol and Newport, the well-known iron and steel manu- 
facturing undertaking. The capital of the company is 
£1,000,000 in 400,000 ordinary shares, 300,000 preference, 
and 300,000 second preference, the capital having been 
increased from £700,000 in 1911. All the ordinary shares 
are privately held. The head office of the company is at 
St. Vincent’s Ironworks, Bristol, but it has extensive and 
well-equipped works at Newport, Mon., as well as other 
branches. It is over twenty years since Messrs. Lysaght 
opened works at Newport, but their operations have 
steadily grown until now their Orb Works employ over 
2500 men. The works stretch for three-quarters of a mile 
along the eastern side of the river Usk, and contain forty- 
four sheet mills. The deal involves over five millions 
sterling. 


Swansea Metal Market. 


Tin-plates continue to be very firm, and a 
stiffening effect 1s given to prices by the recent award of 
123 per cent. to the wages of the process men and the 
pieceworkers as from June 30th last. Prices are now on 
the basis of 36s. 6d. I.C. 20 14 x 112 sheets. The 
demand is very active, both at home and from abroad, 


though exchange rates are an adverse factor. Quotations 
are as follows :—Galvanised sheets, 249 in bundles, 


£29 10s. to £30 per ton net f.0.b.; sheet and tin-plate bars, 
£14 per ton net delivered; block tin, £282 cash; £276 
three months ; copper, £100 10s. cash ; £101 three months ; 
Spanish lead, £25 2s. td. cash ; £25 17s. 6d. three months ; 
spelter, £40 cash ; £41 three months. 








CATALOGUES. 


Hoipsworta AnD Sons, Limited, Croft Boiler Works, Leeds- 
road, Bradford. Leaflet referring to the firm’s ‘* Rapid” 
circulator. 

Wivcet Lrimitep, 25, Victoria-street, Westminster, S.W. 1.— 
Illustrated booklet describing the ‘‘ Winget ’’ pressure machine 
for making concrete blocks. 


HALL AND PIcktEs, Limited, 64, Port-street, Manchester.— 
Four descriptive booklets entitled ‘‘ Bright Steel,” ‘‘ Cylinder 
Pig Iron,” ‘“‘ Sheepbridge Pig Iron,” and “ Thorneliffe Pig 
Iron ” respectively. 

Siemens Brotuers Dynamo Works, Limited, Palace Place 
Mansions, Kensington-court, Lo1.don, W. 8.—Catalogue 210.6. 
Description of the ‘‘ ZED” fuse system and illustrated price 
list of *‘ ZED” fuses. 

Erectro-Metats, Limited, 56, Kingsway, London, W.C. 2.— 
Leaflets Nos. 1200 and 1201, being illustrated price lists of 
‘*Union Flexible Shaft Couplings’’ and ‘‘ Z.V. Flexible Shaft 
Couplings,”’ respectively. 

THe ApvANCE Macuinery Company, 41, Lower Mosley- 
street, Manchester.—Bulletin No. 200, being an illustrated leaflet 
dealing with the firm’s series of angle plates and tilting tables 
for machine tools of various types. 

Tue GisHo_tt MacntInE Company, Madison, Wisconsin.—A 
pamphlet has been received from this firm illustrating and very 
briefly describing the main features of the Gisholt autcmatic 
turret and standard turret lathes, boring mills, and tool grinders, 


AKTIEBOLAGET ATLAS DiEsEL or StocknorM.—Mr. R, M. 
Campbell, of 19, Klea-avenue, Clapham Common, 8.W., the 
London representative of this Swe dish firm, has sent us Catalogue 
Ae.1., which, in addition to containing illustrated descrip- 
tions of four-cycle Polar Diesel marine engines of from 300 to1500 





brake horse-power, also includes a good deal of interesting 
information with regard to the application of Diesel engines to 
marine purposes, 


HaprFievtps Liirep, Sheffield.—Catalogue 147, dealing with 
crushing machines for treating iron ore, limestone, &c. The 
machines illustrated are :—54in. by 36in. jaw type breaker; 
5ft. by 3ft. 6in. high-speed rolls; a 40in. by 22in. jaw type 
breaker and a 36in. ‘‘ Hecla”’ dise crusher. : 


HaprFietps, Limited, Sheffield. Catalogue 141, ‘* Tramway 
Work Specialities,” including the firm’s ‘* Hadura”’ point’; 
universal tramway point mechanism ; standard tramway points 
and crossings ; unbroken main line crossings ; special tramway 
trackwork ; steel tired tramway wheels and axles, &c. 2 


Joun I. THoornycrorr anp Co., Limited, 10, Grosvenor. 
place, London, S.W. 1.—-Well illustrated bocklet givirg vit ws 
of the eempany’s works and equipment at Basingstoke, and also 
of the varicus types of ecmmercial vehicles which are mary. 
factured at those works. The latter views are reproduced in 
colour, 


DicrograPpH TELEPHONES, L'mited, Dictcgraph Hi ue, 
Denman-street, London Bridge, S8.E. 1. Illustrated becklet, 
dealing with the dictegraph inter-conversing system, in which 
there is no need to use an ear piece as the voice comes out into 
the room ; nor is it necessary for the mcuth to be close to the 
transmitter. 


Goopcritp AND Partners, Limited, 56/58, Eagle-street, 
Southampton-row, London, W.C. 1.—Beautifully ilustrated 
booklet describing the H. and G. automatic self-opening die head ; 
also booklet dealing with small tools, including reversing tapping 
attachments of various types ; friction tap chucks ; plain tap 
chucks ; releasing tap holders ; thread lead indicators ; Parker 
high speed drill chucks ; Parker arbors ; emery wheel dresser ; 
universal vice jaws; Fortis vices; hack saws and blades ; 
‘* Universal’ index centre ; micrometers ; twist drills; fil; 
rasps, cutters and reamers, &c. 

Fans, BLowEerRs, AND Boosters.—An interesting pamphlet 
on ‘“‘ Modern Fans, Blowers, and Boosters Used in Key Indus. 
tries ’’ has been sent us by Mr. James Keith, of the James Keith 
and Blackman Company, Limited. The pamphlet treats its 
subject more or less in the form adopted in a paper for sul mission 
to an engineering institution, although the preducts of Mr. 
Keith’s own firm receive preponderating attention. The fans 
described range from small blowers for smiths’ hearths to huge 
examples taking 170 horse-power to drive and delivering 60,000 
cubic feet of gas per minute for dealing with ** waste” blast- 
furnace gases in the potash recovery process. 


Str W. G. ArmMsTrRonG, WHITWORTH AND Co., Limited, have 
sent us through their Central Commercial Department, 8, Great 
George-street, Westminster, S.W.1, a most interesting illus- 
trated booklet entitled “‘The Modern Development of High- 
speed Tool Steel.” In a letter accompanying the work it is 
pointed out that it is the aim of the firm in issuing the publica- 
tion to place its extensive experience of the subject at the service 
of its customers. The historical, scientific, and practical aspects 
of the matter are brought under review, and the result is that a 
collection of matter which we ourselves, at any rate, have read 
with considerable interest has been brovght together. 


MarsHa.t, Sons anv Co., Limited, Gainsbcreugh.— We have 
received from Messrs. Marshall a catalcgue iliustrat.ng and 
describing in considerable detail examples cf their ‘* L” class 
horizontal, fixed, drop valve engines, fitted with the Mar:hall 
patented trip gear, together with condensers, feed-water heaters, 
economisers, and superheaters suitable for use therewith. The 
** L” class of engine ts fitted with double-beat -team and exhaust 
valves, each valve being separately adjusted. The valve gear 
is so designed that the work of disengaging the tripp.rg lever 
does not directly react on the governor. The “* L”’ class repre- 
sents an improvement on the firm’s ‘‘G”’ class of trip valve 
engine introduced over twenty-five years ago in which the -te:m 
admission valves were of the double-beat type ard the exhau-t 
valves of the Corliss type. 

THE British WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Company, Limited, Trafford Park, Manchester, has sent us 
copies of the following publications which it has_ recently 
issued :—S.P. 7840/1, *‘ Industrial Motor Drive of Planing 
Machine ;”’ S.P. 7300, ‘* Large Outdoor Switches and Trans- 
formers;”’ D.L. 42/3, ‘“‘ Bracket Pedestal Bearings;"’ D.L. 
331/la, ‘‘ Westinghouse Type ‘BB7’ Oil Switches;” D.L. 
747/2a, D.L. 747/3a, D.L. 747/4a, “‘ Some Westinghouse Elec- 
tric Winding Engines ;” D.L. 51/1-1, B.I.L. 51/1-3, “ Direct- 
current Motor Starters, Type ‘SD’;”" D.L. 381/11, ‘ West- 
inghouse Motor Generators ;”’ B.I.L. 368/1-3, ‘ British West- 
inghouse Oil-immersed Forced Cooled Single and Three- 
phase Shell and Core Type Transformers «” and B.1.L. 366, -33, 
* British Westinghouse Single-phase Shell Type Oil-immersed 
Self-cooled ‘lransformer.” 








EDUCATIONAL INTELLIGENCE. 


At the London School of Economics and Political Science 
(University of London), Clare Market, Portugal-street, Kir gs- 
way, W.C. 2, the following public lectures will be delivered 
during the session 1919-20 :—(1) ‘‘ The Public Service in War 
and in Peace,”’ by Sir William Beveridge, Ist October, at 5.30 
p-m. (2) ‘‘ Railway Professional Education,” by W. M. 
Acworth, 2nd October, at 6.15 p.m. (3) ‘‘ The Importance of 
the River Rhine in the New Map of Europe,” by H. J.«Mackirder, 
3rd October, at 5 p.m. (4) ** British Prize Courts and Prize 
Law during the Great War,” by A. Pearce Higgins, 8th October, 
at 5 p.m. (5) ‘International Labour Legislation,” three 
lectures by Professor Sir John Macdonell, on Thursdays, at 
5.30 p.m., beginning 20th November. 








Contracts.—We are informed that the French Ministry of 
Marine has placed an order with Cammell Laird and Co. 
Birkenhead, for the construction of a passer ger ard mail steamer 
for service between Marseilles and Northern Africa. The pro- 
pelling machinery will be of the double reduction gearcd tur bine 
type with cylindrical boilers for coal and oil burning. The 
vessel will be completely constructed ard equipped, beth as 
regards hull and machinery, by Cammell Laird and Co., Ld. 


QUEENSLAND UNIVERSITY LectuRFsHIP.—The University 
of Queensland is seeking for a Lecturer of Geology. The duty 
of this lecturer will be to act under the direction of the Professcr 
of Geology and Mineralogy. He will be required to do such 
lecturing, demonstrating, and other work and at such times as 
may be prescribed by the Professor of Geoiogy and Mince ralogy 
with the approval of the Senate. He will be required to cen 
duct lecture and laboratory work in Palwontolegy. The 
appointment is for five years, and the ecmmencing salary will 
be at the rate of £400 per annum, subject to a deduction of 
74 per cent. for the purchase of an assurance policy in favcur 
of the lecturer under the Endowment Assurance Scheme of the 
University. Applications must reach the Registrar of the 
University of Queensland, Brisbane, not later than November 
15th, 1919. If not resident in Australia, £50 travelling expenses 
will be granted to the successful applicant. Further particulars 
may be obtained from the London Correspondent of the North 
Queensland Register, Weavers’ Hall, 22, Basinghall-street 
London, E.C. 2. 
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French Engineering Notes. 


Reconstruction Contracts. 


THose British and other firms which have been 
endeavouring to secure contracts for reconstruction work 
in the northern departments are probably for the most part 
disappointed with the meagre results of their efforts. 
A good deal of work has certainly been obtained from 
private sources for the supplying of machinery and for 
the equipment of factories, and there is still much to be 
done ia this direction. Many firms had abstained from 
ordering machinery because they expected to get their own 
back from the Germans, but as very little of this returned 
machinery appears to be of any use it is certain that a great 
quantity will have to be purchased, and it is probable that 
buying will he continued for a couple of years at least. 
What, however. chiefly interests foreign firms which have 
been trying to do business in this country is the obtaining 
of big contracts for general reconstruction, involving the 
employment of vast quantities of material. Except in a 
few special cases it is not likely that such contracts will be 
given out for some time to come. At present little is 
being done beyond what is absolutely indispensable, 
such as the erection of temporary buildings, and as the 
contracts are issued from the Service des Travaux de 
Premiére Urgence it is usually a loss of time looking else- 
where. The delay in carrying out the work of recon- 
struction—apart from what is being done privately—is 
due to the difficulty of completing negotiations with the 
Germans and Austrians who have to repair the damage in 
the liberated districts and supply the men for the purpose. 
At first the work was to have been carried out by tho 
French Government with the aid of this labour, but it 
appears now that the task is likely to devolve upon the 
Germans and Austrians, who have insisted upon doing 
everything themselves in order to profit from the enormous 
difference in the rate of exchange. It is estimated that 
the cost will far exceed a thousand million pounds sterling. 
Associations have been constituted in the two countries 
for repairing the damage, and commissions will shortly 
be visiting the liberated districts to report upon what is 
to be done. One will do what is necessary to put the coal 
industry into working order. The placing of reconstruc- 
tion work in the hands of the Germans is causing a good 
deal of uneasiness amongst French manufacturers and 
contractors, who fear that most of the material required 
will be supplied from Germany, which will not only benefit 
from the difference in the rate of exchange, but will thus 
he enabled to develop its manufacturing industries to 
such an extent as to permit it to dominate the world’s 
markets when the work in France is completed. Doubt- 
lessly the French Government will do what is necessary 
to protect the interests of home engineering industries as 
well as, indirectly, those of allied manufacturers. There 
is so much to be done in the North of France that British 
firms should keep themselves keenly alert for Government 
contracts which may come their way in time. 


An Industrial Congress. 


The Minister of Reconstruction having failed to 
give prompt satisfaction to manufacturers in the liberated 
districts, the industrial and other interests have held a 
congress in Paris to discuss the various questions affecting 
the complicated system of State assistance. The State 
makes advances to manufacturers out of the war indemnity 
for the rebuilding of their factories and for the purchase 
of machinery and other plant, but these advances are 
hedged round with so many formalities that those entitled 
to aid are often unable to get anything at all, The con- 
gress therefore proposed several reforms for obtaining a 
more rapid solution. It urged upon the State to oblige 
Germany to pay a part of its indemnity in coal, machine 
tools, and weaving and other textile machinery, and it 
suggested that the operations of the central buying office 
should be limited to authorising the purchase of machines 
and material, which should be bought direct from the 
manufacturer instead of being ordered as at present 
through the tortuous channels of the office. Electrical 
generating stations, the congress recommended, should be 
established for a plentiful distribution of current in the 
northern districts, the stations to be put down by the State 
or by co-operative societies, which should be accorded 
every facility for the purpose. The State should also 
replace the machines requisitioned during the war, and as 
much leniency as possible should be permitted in the 
application of the forty-eight hours’ week. The congress 
also drew up a particularly complete programme of 
industrial organisation. 


Paris-Dieppe Canal. 


The project to put Dieppe into direct waterway 
communication with Paris by constructing a canal from 
Dieppe to Rouen is so far advanced that parliamentary 
powers will be applied for shortly to carry out the under- 
taking. The necessary capital has already been guaran- 
teed for the work, which will occupy about five years. 


Locomotives. 


Being required by the Government to place 
orders for locomotives and rolling stock, the railway com- 
panies stated that they were prepared to order 620 loco- 
motives and 1503 coaches and vans. The Government 
considered that these numbers were insufficient, and in 
accordance with its instructions the State railways have 
now given out orders for 730 locomotives and 1450 
coaches, while the construction of 1000 trucks has been 
confided to the Roanne arsenal. 
Inland Waterways. ° 

Remarkable figures showing the traffic results on 
the Rhine were given at the Congress on Inland Waterways 
which opened last week at Strasburg, when several inter- 
esting papers were presented and a description was given 
of the proposed canal between the Rhine and the Marne. 
Experience during the past five years has proved the value 
of an inland waterway system in a country like France in 
times of emergency, and the present transport deficiencies 
lend additional interest to the development of water- 
borne traffic which the Government is doing everything 
in its power to foster. 


gear is in motion and the tappet B acting in the ordinary way 


ferred from the tappet B to the fulerum pin D which forms the 
centre of the arc of the circle through which the arm A moves.— 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may te obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application: the second dute 
at the end of the abridgment ts the date of the acceptance of the 
complete specification. 





STEAM GENERATORS. 


130,443. July 18th, 1918.—INTERNAL WATER SOFTENERS FOR 
Borers, H. Hewins, The Elms, Grimsby. 

This invention relates to the system of softening boiler feed- 
water in which the water is subjected to the heating action of 
steam in a special chamber arranged inside the boiler itself. 
Referring to the drawing, the feed pipe A is led into the upper 
larger vessel C at a point near the bottom, and is continued up to 
a point near the top of the vessel, where a spreader device D is 
arranged. A baffle plate E, mounted on pillars B on the top 
of the receptacle C, prevents priming. ‘The pillars pass through 
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holes made in the baffle plate and limit the lifting of the plate, 
while permitting communication between the interior of the 
receptacle and the steam space of the boiler. A pipe F penetrat- 
ing through the bottom of the receptacle C is connected to a 
trough arrangement G for the purpose of collecting the sludge. 
From the sludge trap G a pipe H is carried to the outlet and to 
‘the blow-off of the boiler. A vertical cross-pipe K, which is 
provided at the end of the pipe H, has its two ends open, the 
lower end L for the purpose of discharging the sludge through 
the blow-off cock, the upper one M for the purpose of collecting 
and carrying any grease that may be contained in the feed-water 
into a grease trap N.—July 18th, 1919. 


INTERNAL COMBUSTION ENGINES. 


130,387. February 12th, 1918.—Vatve Tappets, Crossley 
Motors, Limited, Gorton-lane, Gorton, Manchester, and 
T. D. Wishart, 7, Alstone-road, Heaton Chapel. 

In some constructions of internal combustion engines con- 
siderable strain and side thrust are imposed on the reciprocating 
tappet plunger or valve mover when it is out of line with the 
valve rod or part operated to open or close the valve. This is 
particularly the case in multiple-cylinder engines in which the 
cylinders are arranged in two parallel rows, and the valves are 
operated from a single tappet shaft. The invention consists 
of a simple device of the friction diminishing type inserted 
between the tappet and the rod by which the movement of the 
tappet is transmitted to the valve. The device partakes some- 
what of the nature of an elbow joint, and is designed to obviate 


N°I30,.387 


\ 
a 











the side thrust referred to. A designates an arm or lever ful- 
crumed at D on any convenient part of the engine; B the 
tappet operated in the usual way by a cam on the ordinary cam 
shaft ; and C the valve rod, the end of which lies in a cup in the 
arm A. The arm A is made in two parts, as shown, connected_ 
together by a screw so as to provide means for adjustment when 
required. It will be readily understood that when the valve 


directly on the end of the valve rod C endeavours to move it, 


an undue side thrust is imposed on the tappet. When, however, 
the arm A is interposed, the side thrust, it is claimed, is trans- 


August ith, 1919. 


TELEGRAPHS AND TELEPHONES. 


130,485. August 16th, 1918.—ANn AveracE Maximum DEMAND 
KILOVOLT-AMPERE METER FOR AN ALTERNATING CURRENT 
Suppty, A. E. Jepson, Balfour-road, Southport, Lancaster, 


the price is sometimes based on the average maximum demend 
in kilovolt-ampéres, as well as Board of Trade units, and this 
invention relates to improvements in apparatus for measuring 
the average kilovolt-ampére maximum demand. If the two 
sides which enclose the right angle of a right-angled triangle are 
equal respectively to the watts (V.A. cos @) and the wattless 
(V.A. sine @) components, the hypothenuse of the triangle is 
equal to the total volt-ampéres being supplied at the particular 
moment. The apparatus measures the length of the hypo- 
thenuse of a right angle triangle of which the two sides enclosing 
the right angle are equal to the two ccmponents, watt and 
wattless, measured and integrated over a certain period of time. 
In the form of the invention shown in the figure, the meter X 
integrates Board of Trade units, i.e., kilovolt-ampére cos @ X 
hours, and the meter Y integrates the wattless power, /.¢., 
kilovolt-ampére sine @ x hours of the circuit. The meter X is 
arranged to pull a slide A along a fixed arm B, while the meter Y 
is arranged to pull a slide C along a secord fixed arm D, the two 
fixed arms B D being arranged to form the two sides of a right- 
angled triangle. The two slides A B are joined together by a 
rod E, one end of which is pivotally fixed to the slide A connected 
to the meter X, while the other end of the red is arranged to 
slide through a pivoted attachment F on the second slide C con- 
nected to the meter Y. The rod E is serrated with ratchet or 
saw teeth and the pivoted attachment F has a paw! on it which 
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will allow the rod to pars through when the slides A C get feither 
apart, but will not ailow the slides A C to come together unless 
the pawl is deliberately lifted by means of the handle or pro- 
jection G. Acertain amount of friction is arranged between the 
rod E and the pivoted attachment F. The slides A and C are 
connected to the meters X and Y by cords provided with beads 
H which engage the slides to move them in a forward direction, 
but when the cords are moved in the reverse direction allow the 
slides to remain in the position on the arms B D to which they 
have been moved. Each cord is controlled by a spring-driven 
pulley K to return the cords when the mechani-m of the meter is 
released. When the power is on and the meters X and Y are 
working, provided the current lags or leads the volts, both slides 
A C are pulled along their respective rods by the beads on the 
cords, and the connecting-rod E runs through the pivoted 
attachment F so long as the distance between the slides is 
increasing. At the end of the pre-arranged time, the driving 
mechanism of the two meters is released, thus allowing the 
return to zero of the beads fixed respectively to the driving cords 
and controlled by the spring-driven pulleys K, leaving the two 
slides at the points to which they were carried with the red in 
position between them. At each subsequent pericd the distance 
between the two slides A C will be increased if the kilovclt- 
ampére hours are greater than before, but if the kilovolt-ampére 
hours are not greater the distance between the two slides will 
remain the same. ‘The position of the bar C will thus represent 
the maximum demand kilovolt-ampére over any given period, 
and it and the two arms B D may be calibrated or scaled to give 
their reading direct. Four other arrangements of the apparatus 
are described in the specification.— August 7th, 1919. 


HEATING AND LIGHTING. 


130,455. July 30th, 1918.—DesiccaTInG Brown Coal AnD 
Licnite, W. A. Bone, Imperial College of Science and 
Technology, London, 8.W. 7. 

In the provisional specification for this patent the inventor 
points out that the utilisation of fuels having contents of carbon 
and oxygen between those of wood on one hand and bituminous 
coal on the other, has hitherto been hindered both by their high 
content of water—which in the case of raw brown coals and 
lignites may exceed 40 per cent., and in the case ot peat 80 or 90 
per cent.—and by their comparatively low calorific value when 
dried. Such fuels, particularly brown coals and lignites, when 
heated to a temperature short of that at which they begin to 
yield oils as products of destructive distillation, not only lose the 
water which they contain but undergo a chemical change at 
temperatures usually between 200 deg. Cent. and 400 deg. Cent., 
whereby a further quantity of water is eliminated and the pro- 
portion of carbon in the mass is increased, and that of cxygen 
decreased. The product is a fuel of enhanced calorific value as 
compared with the original material, and of very similar value in 
respect of the products obtained by its destructive distillation. 
Since the temperature in question rarely exceeds 400 deg. Cent., 
and in the case of some lignites is not above 375 deg. Cent., the 
operation is of comparatively low cost. The material may be 
treated in externally heated retorts, but ina: much as the vapours 
and gases expelled or produced by the heating are of compara- 
tively littie value, it is economical to use internal heating, that 
is to say, to pass hot vapours or gases through the retort or 
chamber centaining the material, particularly «s the temperature 
required is generally below that of flue gases frcm boiler furnaces 
or gas retort settings. Such gases are applicable provided their 
content of reactive oxygen is low enough to avoid exothermic 
oxidation sufficiently vigorous to raise the tempereture of the 
material above the desired limit. For this reason air alone is 
seldom applicable when the process is conducted as a single 
operation. Sometimes, however, it is profitable first to expose 
the material to heated air at a temperature below that at which 
exothermic oxidation becomes vigorous, and then to substitute 
heated gas or vapour suiliciently free from constituents which 
can react with the material at the higher temperature to which 
it is heated. In any case the operation of heating the material 
by hot gases or vapours may be on the counter-current principle, 
and whatever the mode of heating it may be conducted in more 
than one stage.—July 30th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


130,429. February 23rd, 1918.—Detectinc SMALL ELEcTRIC 
Currents, J. 8. E. Townsend. 20, Merton-street, Oxfc rd. 

The use of an incandescent electric lamp bulb for detecting 
electric currents has hitherto only been possible when the current 
is fairly large ; that is, large enough to heat the filament ficm its 
normal condition to the temperature at which it becc mes incan- 
descent. According to this invention a bulb is employed having 
a filament connected with a battery of sufficient strength to heat 
it to a temperature slightly above or below the point of incan- 
descence, so that the lamp is in a sensitive condition to show 





and O. Howarth, Bridgewater-road, Walkden. Lancaster. 
In charging for electricity from an alternating current supply, 


visually any small change of temperature due to the pastage 
through the filament of a small current, and the current to be 
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detected is superimposed upon the current flowing from the 
battery through the filament, so that the addition of this small 
current to the normal current may cause a change in the condi- 
tion of tho filameat, which change is easily distinguished by the 
eye. Such a detector is especially suitable for showing alter- 
nating currents or currents of high frequency, and may be used 
either to detect the currents or to indicate when they attain a 
maximum value. In the illustration G is a lamp having its 
filament connected in an oscillatory circuit comprising a con- 
denser C and an inductance L ; the filament also forms part of 
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another circuit comprising a battery B and an inductance or 
choking coil K. The battery is of such a strength as to maintain 
the filament of the lamp at a temperature just below that of 
ineandescence while the choking coil prevents the passage of 
oscillations through the battery. When therefore an oscillatory 
current flows through the circuit C G L the temperature of the 
filament is raised and the filament glows. The oscillatory 
circuit may be tuped by making either the condenser or the 
inductance adjustable ; when this circuit is in tune with the 
oscillations to be detected the brightness of the filament is at a 
maximum, and therefore the arrangement may be used as a wave 
meter.—August 7th, 1919. 


130,191. August 22nd, 1918.—INpicaTING THE CORRECT 
TEMPERATURE FOR HARDENING STEEL, H. Alexander, 1, 
Charmouth-street, Leeds, W. T. Vint, and A. Imbery, 
14, St. Albans-avenue, Halifax. 

In heating steel preparatory to quenching for the purpose of 
hardening, it is usually desirable in order to avoid brittleness 
that the heating should be discontinued immediately after the 
temperature of decalescence is reached, which temperature 
varies according to the quality of the steel. Carbon steel 
becomes non-magnetic at its point of decalescence, and this 
characteristic has been previously used to denote the decalescence 
point by visual and audible indications electrically obtained in 
order to obtain the correct temperature for quenching the steel 
preparatory to hardening. According to this invention, the 
steel article to be heated is made to form part of an alternating- 
current circuit, and the ohmic resistance of the steel with the 
requisite amount of current fiowing is utilised to produce the 
amount of heat required in the steel for quenching. The inventors 
employ a circular coil of small gauge copper wire arranged co- 
axially with the steel article in such manner as to act as the 
secondary of a transformer, of which the article itself forms the 
core and primary, and the current in the article induces a current 
in the windings of the coil : that is, the steel article is itself part 
of a primary circuit, and being of magnetic material also forms 
the core of the transformer, and the coil in which currents are 
thereby induced acts as the secondary. In series with the coil 
is a telephone receiver wound with high resistance coils in order 
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to make the receiver more sensitive than the ordinary com- 
mercial type of receiver. When the alternating current circuit 
is first completed, the currents in the secondary coil are uniform, 
and no sound is heard in the sensitive receiver. As the tempera- 
ture in the steel article forming the primary increases, its mag- 
netic properties are affected, and consequently the induced 
currents in the secondary coil are no longer uniform, but vary 
in intensity, producing a buzz or intermittent vibration in the 
telephone receiver. This buzz increases in intensity as the 
temperature of the steel increases, and reaches a maximum just 
before the point of decalescence is reached. After the point of 
decalescence has been reached, the steel becomes non-magnetic 
—the transformer then having a non-magnetic core—the current 
induced in the secondary coil is again uniform, and the receiver 
is silent. When this condition is established, the steel has 
attained the correct temperature for quenching preparatory 
to hardening. In the case of a tool or like article wa ree the 
core, it may be immediately passed on to the quenching bath, 
whilst in the case of a travelling steel wire passing through the 
coil, the heating of the wire can be regulated according to the 
requirements thus indicated as the wire travels forward to the 
quenching bath. Where a visual indication is also required, an 
alternating-current millivoltmeter, calibrated in Centigrade or 
Fahrenheit degrees, may be placed in series or parallel with the 
receiver. In the accompanying diagram, one arrangement 
for applying this invention to the heating of a travelling steel 
wire is shown. A indicates the wire, passing over pulleys B and 
C, while D indicates the secondary of a transformer connected 
with a telephone receiver E.— July 31st, 1919. 


SHIPS AND BOATS. 


130,386. February llth, 1918.—Ovrersip—e FUNNELS FOR 
STeaMers, Sir A. F. Yarrow, Yarrow and Co., Limited, Scots- 
toun, near Glasgow, and Summers Hunter, 1, Manor-terrace, 
Tynemouth, Northumberland. 

In order to make the detection of vessels at sea more difficult 
it has been proposed to provide ducts leading from the base of 
the funnel or from the smoke-box and communicating with side 
or stern passages from which the waste gases are ejected. 
According to the present invention spraying devices, from which 
water escapes under pressure, are inserted near the open ends 
of the passages in order to expel the waste gases in a horizontal 
or downward direction. The water spray cools the heated 
gases, so that they tend to descend rather than rise, absorbs a 
certain proportion of the particles of carbon and induces a 
draught for the furnace gases. A sprayer A is placed near the 
open end of a transversely arranged duct or passage B, which in 
the example shown is above the upper deck C. The waste gases 
are led into the passage B from the funnel D. A damper E in 
the funnel is closed when the waste gases are to be ejected through 





the side or stern passages, and dampers F F are provided in the 
passage B. Water under pressure from a pump enters the 
sprayer A by the pipe G and emerges as a conical jet, filling the 
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cross section of the open end of the passage B. It is found that 
the best results are obtained when the issuing jet is inclined at 
about 45 deg. to the horizontal.—August 7th, 1919. 


MISCELLANEOUS. 


130,556. February 17th, 1919.—Bis Cocks, J. W. Jackson, 
Bramley, Surrey, J. H. Warren, and W. D. Warren. 

The object aimed at in designing this bib cock has been to 
prevent the destruction of the valve faces caused by the grinding 
action of the ordinary pattern, which also suffers from the disad- 
vantage that if it is carelessly screwed down too hard the valve 
faceisdamaged. The tap comprises a casing A with a cylindrical 
bore, of which the lower end C forms the seating of the valve. A 


N° 130,556 




















Mo 





G 


mushroom-shaped valve D is arranged so that its head, which is 
of hemispherical form, bears against the seating C. The stem of 
D works in a cylindrical guide E. To provide for convenience 
of access a screw-threaded aperture closed by means of a screw- 
threaded plug G is provided at the bottom. The guide E is 
formed on the plug G, and a spring is fitted around the guide 
E so that it bears against the under side of the head of the valve 
D. The valve is opened by means of a plunger B working in 
the cylindrical bore in the body of the casing. Grooves are 
formed in the lower end of the plunger B to provide for the 
passage of water.— August 7th, 1919. 


130,216. October 7th, 1918.—-FuRNAcE Doors, A. T. 
43, Bridport-road, Darnall, and F. A. Harvey, 84, 
road, Nether Edge, Sheffield. 

This invention relates to the construction of doors for metal- 
lurgical furnaces, and has been more especially devised for the 
doors of steel-melting furnaces, which are usually of large size 
and subject to intense heat. The brickwork lining of such doors 
expands under the influence of the heat—especially if silica 
bricks are employed—with the result that the lining bulges 
inward, causing a badly fitting door, or in some cases the expan- 
sion causes a breakage in the metal portion of the door. The 
object of the invention is to overcome these defects by con- 
structing a door in which the brickwork lining is so formed that 
it can expand rearwardly without detriment within a space 
provided for the purpose in the metal frame, and thus enable 
the door more efficiently to close the opening in the furnace 
wall besides giving a longer life to such adoor. The rect- 
angular flanged metal frame A is made with an outwardly curved 
back, arched both longitudinally and vertically, so that the 
metal portion of the door has a concave face nearest the furnace. 
The door may be lightened by providing openings in the metal 
back. Before a door is lined with bricks B, a layer of sand C 
is inserted to fill up the space between the concave face of the 
metal and the rear face of the brickwork lining, and so tem- 
porarily support the latter. Where the casting is lightened by 
holes formed in it, an upstanding flange of clay is provided 
around the peripheries of the openings to prevent the sand 
falling out. Two or more small holes D are formed through the 
metal near the bottom of the door, for a purpose to be hereafter 
explained, which holes are filled up with clay or other suitable 
stopping until such time as the door is to be put into use. The 
brickwork lining B itself is formed concavo-convex, 7.¢., concave 
on the side nearest the furnace and convex on the reverse side, 
between which and the metal back of the door is placed a layer 
of sand as before described. When one of these improved doors 
is placed in position on a furnace, the stopping is removed from 
the holes D in the metal frame, and as the heat of the furnace 
causes the brickwork lining B to expand, the predominant 
tendency, by reason of its shape, is for it to bulge outwardly, 
into the cavity behind. The influence of the heat also causes 
the sand C to dry and disintegrate and run out through the 
holes D provided in the bottom portion of the door, and where 





clay flanges are provided around the openings in the castings 
these readily crumble under the pressure of the brickwork. Jy, 
this way the distortion of the brickwork does not interfere 
with the satisfactory fitting of the door, and any tendency to 
breakage of the metal castings from this cause is also obviated, 
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The door is provided with the usual suspending lug or lugs, 
such as E, on the top flange, or a lug F may be provided at o1 
near the centre of the back plate, so that the door can be lifted 
into position on the furnace where a charging machine is used. 
July 3ri, 1919. 


130,257. December llth, 1918.—RoLLERS FOR STRAINING 
Paper Pup, R. W. Clark, 4, Gloucester-road, Belvedere, 
Kent, C. W. Brown, 34, Manor-road, Erith, Kent, and 
G. H, Buxton, British Fibrocement Works, Erith. 

This invention relates to rollers for straining paper or other 
pulp, and it refers to apparatus in which a roller provided with a 
permeable cover is partly submerged in the liquid containing 
the pulp. The pulp is pieked up by the cover on the roller, the 
water passing therethrough into the roller. The roller is pro- 
vided with a hollow spindle, having ports or openings at suitable 
points of its length. Secured to the ports there are tubular 
or trough-shaped arms of such length that their outer ends are 








in close proximity to the inner periphery of the roller. The 
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ends of the arms are shaped to act as dippers, which, as the roller 
rotates, are more or less immersed in the liquid in the roller. As 
the roller rotates, the liquid flows through the tubular arms 
to the interior of the hollow spindle, from whence it flows to the 
exterior of the roller. In the drawings, A indicates the spindle 
of the roller, which is hollow. The spindle passes through the 
end member B of the roller, both ends of which are closed by 
means of plates or dises. At intervals along the portion of the 
spindle A within the roller there are openings C, and secured 
to the spindle at the openings are tubes D, having their outer 
ends turned at substantially a right angle, and shaped to form 
scoops, which as the roller rotates dip into the water. As the 
tubes are raised during the rotation of the rollers, the water is 
discharged into the hollow spindle A, from whence it escapes 
by the pipe or pipes as the case may be.—July 31st, 1919. 








Forthcoming Engagements. 





TO-DAY. 


InsTITUTE OF Min1nG ENGINEERS.—Thirtieth annual general 
meeting. For programme see page 216. 
TUESDAY, WEDNESDAY, AND THURSDAY, SEP- 
TEMBER l6ru, 177TH, anv 18TH. 
James Watr CENTENARY.—Celebrations at Birmingham 
For preliminary programme see page 118 in our issue of 
August Ist. 


THURSDAY AND FRIDAY, SEPTEMBER 18rn anv 197H. 


TRow AND STEEL InsTITUTE.—-At the House of the Institution 
of Civil Engineers. Autumn meeting. For programme see 
page 154 in our issue of August 15th. 


WEDNESDAY AND THURSDAY, SEPTEMBER 24TH 
AND 25TH. 


InsTITUTE OF Mretats,—Autumn meeting at Sheffield. 
programme see page 139 in our issue of August 8th. 
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PUBLIC NOTICES 





pe peal P 
Assistant Engineer Re- 
QUIRED by the Government of 


Kast Africa for the Uganda Railway, for 
of 20-338 months’ service with possible 
rmanency. Salary £300-£20-£550 per annum and 
aes bonus amounting on a salary of £300 to £60 per 
annum, Free quarters and_ first-class passages. 
* ve in England on full salary.—Candidates, 


one tour 


le 
Uber! ave between 25 and 30, and having a good 
xperience of Railway Construction and Maintenance, 
Should apily at once (by letter), giving brief details 
, and experience, to the CROWN AGENTS 


on THE COLOREMS. 4, Millbank, S.W. 1, quoting 
reference number M/E.A.P. 8587. 701 


me Required for the Servi ice 


of the Government of India, FOUR 
ASSISTANT FOREMEN for the Gun and 
Shell Factory, Ishapore. 

Candidates must be physically fit for service in 
India, and should be between 25 and 30 years of age. 
toey should have served regular appre nticeships and 
pave experience in, and be accustomed to, Precision 
Work of the highest order, One is required for each 
of the following classes of work, for which he should, 
if possible, have special qualifications : 

(1) To ols for Drawing Q.F. Cartridge Cases and 

4.4. Cups from Strip, also Light Too! 
Work. 

(2) Manufacture of Jigs, Gauges for Tzols and 
Miscellaneous Work, including Dies for 
Drop Forgings, &c. 

(3) Hardening of Tools. The candidate should 
have up-to-date experience in the heat 
treatment of all natures of tool steels and 
be thoroughly accustomed to the use of 
accurate pyrometers and scientific methods 
of heat treatment. 

(4) Design of Jigs and Tools. The candidate should 
have d rawing-office experience, with thorough 
knowle dge of tool-room work. 

CANDIDATES SHOULD STATE DISTINCTLY 
WHAT POST THEY ARE APPLYING FOR, that is, 
whether (1), (2), (3) or (4). 

TERMS.—-Engagement for five years, and option of 
extension if approved by Government. SALARY. 
Rupees 280 per mensem, rising annually by Rs. 10 
to Rs. 320 per mensem, Ks. 350 per mensem for the 
sixth and subsequent years, if retained. 20 per cent. 
inerease in salary for the present. Free quarters, 
medical attendance and second-class passage out and 
jome for self and family (if any). 

last date for receipt of applications, 27th 
September. Further particulars and forms of appli- 
cation from the DIRECTOR-G — OF STORES, 
India Office, Whitehall, 5.W. 776 


MILITARY WORKS SERVICES “sal THE 
GOVERNMENT OF INDIA 


[he Secretary of State 
for India is prepared to receive 
APPLICATIONS for— 
FOUR APPOINTMENTS as MECH- 
ANICAL ENGINEERS, with experience of 
Refrigerating Plant. 
ONE APPOINTMENT as WATER SUPPLY 
INGINEER. 
ONE APPOINTMENT as MECHANICAi. ENGI 
NEER, with general experience 
ONE APPointate NT as ELECTRICAL ENGI- 
EER, with general experience. 
FIVE MIPPOINTMEN TS MECHANICAL and 
ELECTRICAL ENGINEER. 

These appointments wiil be in the Military Works 
Services of the Government of India, and will be on a 
two years’ contract. No extension of service beyond 
this period is contemplated. 

The pay will be Rs. 750 per mensem, commencing 
from the date of reporting for duty in ia. 

Every candidate must be a British subject of 
European descent, and of good moral character and 
sound physique. He should be not less than 27 years 
of age. Hie should possess a University Degree or 
other distinction in Engineering, and have had prac 
tical experience of the particular work for which he 
offers himself. 

Selected candidates will be required to proceed to 
India as soon as possible after appointment. A free 
passage to India will be provided. and a free passage 
home on the termination of the agreement. 

Applications must be made on a printed form to be 
obtained from the S#CRETARY, Public ba 
Department, India Office, Whitehal!, Londor, S.W. 
pod must be received not later than 30th Saaadior, 


India Office 
14th August, 1919, 245 


MILITARY WORKS SERV — OF THE 
GOVERNMENT OF INDIA, 


‘he Seevehaey of State 
for India in Council is about to 
make FIFTY APPOINTMENTS of CIVIL 
ENGINEERS for temporary service in 
the Military Works Services in India, and is prepared 
to receive APPLICATIONS from qualified candidates, 
The appointments will be on a three years’ 
contract » extensible to five years by mutual agreement. 
ay from Rs, 800 to Rs. 1000 a month, according tu 
qualifications, commencing from the date of reporting 
for duty in india 
eave candidate must be a British subject of 
uropean descent, and of good moral character and 
ey physique. He should be not less than 27 years 
t age. He must either (1) have obtained a University 
cg or other distinction in Civil Engineering, or 
me mete passed Sections A and B of the Associate 
when ership Examination of the Institution of Civil 

“Dgineers, or been exempted by the Institution from 
such t xamination, 

Selected candidates will be required to proceed to 
ndia as soon as possible after appointment. Free 
Passage to India and home again on the termination 
of aurcement will be provided, 
oc Dplientnaae must be made on a printed form to 
Depo tained trom the SECRETARY, Public Works 
at irtment, India Office, and must be received not 
ater than 30th September, 1919 

lndia Office 

14th August, 1919, 246 














India Office, 
Whitehall, 8.W. 1. 


om There are Eight Vacancies 


* in the Irrigation Department, 

Public Works Department, Mesopotamia, 
a for CIVII, ENGINEERS of recognised 
\\Jifications’ and Hydraulic Experience; age 20 to 
30 years; preferably men who have done military 
4 vice, Monthly salary Rs, 450 to Rs. 600, with 
‘irters and light, medical attendance and free 
? \ssage. Initial’ agreement for-12 months,- renewable 
ss a further two years.—Applications for above posts 
ne made at once. with full particulars, to 
te CER i/e APPOINTMENTS, Public Works 
‘ ‘partment, a, Room 109, India Office, 
Vhitehall, S.W, 834 A 





PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 





gen ((erpenters, Engineers, 
URNERS, FITTERS, RIGGERS, 
&c., REQUIRED IMMEDIATELY for 


.A.F. 

New pay and conditions are unequalled anywhere. 
Splendid chances of rapid promotion.—Apply to 
INSPECTOR OF RECRUITING, 4, Henrietta-street, 
re ns Garden, W.C. 2, or to any Royal Air sae 

on, 


o. BOR ep. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 


for Sale by Public Tender, 
PLANT & MACHINERY. 


TWO 9in. Lang LATHES 

ELECTRIC MOTORS, 25 H. P., 40 H.P., 460 volts. 

ONE No. 60 Heald GRINDER. 

ONE Guest INTERNAL GRINDER, 

All yt at A.B.C. Motors, Ltd., Walton-on 
ames, 


Ala 
TWO Nein 52 “Acme” 4-SPINDLE AUTO- 
TWO Bef “Brown and Sharpe AUTOMATIC 





Lying * Messrs. Heenan and Froude, Ltd., 
aaa io ny jodged by 10 a.m., 26th September, 
19 


Detailed list together with Tender forms and 
permit to view, can be obtained trom the CON 
TROLLER, D. “* E., Charing Cross Embankment 
Buildings, Ww oo Me 


o~ ee 

NOTE.—For ““SURPLUS,” the detailed list of 
surplus Government property for sale, apply at the 
nearest bookstall or to a local newsagent (to whom a 
standing order shonld be given), Compiled by the 
Director of Publicity, Ministry of munitions, White- 
hall-place, London, 8.W.1. Price 3d. 621 


JINISTRY OF MU NITIONS. 
BY DIREC TION OF THE DISPOSAL BOARD. 


LOADED AMMUNITION. 
po Sale by Tender, 


About 60,000 'LONS of (6in., gin. and 9.2in.) 

SHELLS niled with Amatol and lying at various 
uepots, are tor IMMEDIATE SALE, 
LENDERS are INVITED from responsible firms 
who have tacilities, or who can develop facilities, tor 
removing the explosive and selling the scrap, subject 
to the Home Office Keguiations. 

The process of removing the explosive is very simple 
and no elaborate plant and macninery will be 
hecessary. 

All inquiries in aad to this suvemneenent, should 
be addressed to the CONTROLLER B.4.a., Surplus 
Government Property Disposal Board, Room 301, 
Armanient ris oe Ww hitenall- place, London, 8.W.1. 

NULE,.—** SUKPLUS,”’ price 3d., the ofticial list of 
Government Poepetr for Sale, Published twice 
monthly, On sale everywhere, 718 








PATENTS AND DESIGNS ACTS, 1907-1914. 
INDICATING THE COURSE OF 
AIRCKAFT. 

[The Proprietors of British Letters 


Patent No. 122,426 are PREPARED to SELL 
the PALENT or to LICENSE British Manufacturers to 
work under it. It relates to a differential pressure 
instrument combined with an inclinometer to indicate 
the straightness or curvature of the course of aircraft. 

Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
674 London, E.C, 1 





PATENTS AND DESIGNS ACTS, 1907-1914. 
HYDROCARBON VAPOUR 
GENERATORS. 


The Proprietorsof British Letters 


Patent No. 116,708, are PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it. 

It relates to a paraffin vaporiser for use with 
Interna! Combustion Engines. 
Address ; BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
775 London, E.C, 1. 





PATENTS AND DESIGNS ACTS, 1907-1914, 
GEAR CUTTING APPARATUS. 
The Proprietorsof British Letters 


Patent No. 18,658 of 1914 are PREPARED to 
SELL the PATENT or to LICENSE British Manufac- 
turers to work under it. It relates to machinery for 
cutting as or so-called spiral teeth, particularly 
on bevel gea 


Address ; "Kou LT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
741 London, E.C, 1, 





Battersea Polytechnic, London, 
S8.W. 11. 
DAY ENGINEERING COLLEGE, 
FULL COU pene in 


VIL, 
MECHANICAL and 
ELECTRICAL ENGINEERING, 
preparing for the B.Sc. Degree Examination of the 
U ss ersity of London and College Diploma. 
EXT SESSION COMMENCES SEPTEMBER 
osnds os 


ENGINEERING DEPARTMENT. 
EVENING CLASSES are held in all ENGINEER- 
ING SUBJECTS, including 
ADVANCED STRUCTURES and STRUC- 
URAL DESIG 
STRENGTH of MATERIALS, 
THEORY of MACHINES. 
HYDRA ULICS. 


ENGINES. 
MUNICIPAL. ENGINEERING. 
PETROL ENGIN 
AEROPLANE CONSTRUCTION. 
SURVEYING, &c. 
‘These classes are suitable for tine B.Sc., Inst. C.E. 
ane cy professional examinations. 
SESSION COMMENCES SEPTEMBER 


“> further particulars apply to the premmnia we 
Battersea Polytechnic, 8.W. 











MANCHESTER MUNICIPAL 


COLLEGE or TECHNOLOGY 


(UNIVERSITY OF MANCHESTER) 
Principal: J. C. M. Garnett, a M.A. (late 
Fell. Trinity Coll., Cam.) 

The Session 1919-1920 will open on 8th October 
Matriculation and Entrance Examinations will be 
held in July and September. 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses leading 
to the Manchester University degrees (B.Sc. Tech. and 
M.Sc. Tech.) in the Faculty of ‘Technology, in the 
following Departments : 


A, ENGINEERING (Prof. G. G. 
ELECTRICAL ENGINEERING (Prof. Miles 


alker, p. 
SANITA and pani ba 
THE CHEMICAL INDUSTRIES (Prof. F. L. 


Pyman, D.8Sc.), including ee Chemical Tech- 
nology, Bleaching, ia ane Dyestuff Manufac- 





er iNDUSTELEs (Prof. A. J, Turner, 


PHOTOGRAPHIC TECHNOLOGY, 
ARCHITECTURE, 
PRINTING, MINING, 


ADVANCED STUDY AND RESEARCH 


The College possesses extensive laboratories and work- 
shops, equipped with full-sized modern apparatus, 
including machines specially constructed for demon. 
stration and original research. 


PROSPECTUSES OF UNIVERSITY COURSES OR 
OF PART-TIME COURSES SENT rae =" 
ee 


Northampton P Polytechnic Insti- 


2x0, ST. JOHN-STREET, LONDON, E.C. 1. 

EVENING TECHNICAL COURSES in all branches 
of MECHANICAL and ELECTRICAL ENGINEERING 
will commence on MONDAY, SEPTEMBER 22nd, 
1919. 

Full-time sessional DAY COURSES in Engineering 
and in Technical Optics will commence on the 29th 
September, 1919 

The Laboratories, both Mechanical and Electrical, 
are well equipped with modern apparatus which, on 
the mechanical side, provides for specialisation in 
Automobile and Aeronautical Engineering, and, on 
the electrical side, for specialisation in Alternate 
and Continuous-current Work, in Radio-telegraphy 
and Telephony, and in Electrical Testing 

R. MULLINEUX W ALMSLEY, D.Se., 

614 Principal. 


The University of Sheffield. 
SESSION 1919-1920. 
Vice-Chancellor: Sir HENRY HADOW, M.A., 
D. Mus. 











DEPARTMENT peso —— SCIENCE, 
ising 

FACULTIES OF ENGINEERING AND METAL- 
LURGY. 


Head of the Department: Prof. W. RIPPER, C.H.. 
D.Eng., D.Sc., J.P. 


PROFESSORS IN i 3 ee 
Mechanical Engineering W. RIPPER, Mt: D.Eng., 
D. Bee, M. Ins 
Metallurgy .. .. .. aa ARNOLD, "D.Met.. 


MEN <6 ca. on. ce ORs js Anat ob M.Se., 
Applied Chemistry .. L. T. O’SHEA, M.Sc. 
Mathematics erm» TEAnY, M.A. 
(eae eS MILNER, D.Se, 
Chemistry oe ae bei on WYNNE, — D.Se. 
Geology .. .. .. |W. G. FEARNSIDES M.A. 
Electrical Engineering E. H. eS B.Eng., 
(Lecturer). 


M.I.E.E 
Civil Engineering oo Se HUSBAND, F.R.C.Se.L., 
B. A.M. Inst. C.E. 


TURNER, D.Sc. 
0.B.E, (Lecturer). 








(Lecturer). 
Glass Technology ee E. 8. 





The subjects in which courses of study are provided 
include Engineering. Metallurgy Coal Mining. Avplied 
Chemistry, oc age ee apne Geology, 
Glass Technology, and Refrac 

The DEPARTMENT OF ENGINEERING includes 
courses in Civil, Mechanical, Electrical, and Chemical 
Engineering, and students specialise in one or other 
ot these branches in the third year of their course 
The course in Engineering extends over three years 
and prepares for the degree of Bachelor of Engineering 
(B.Eng.) or for the Associateship of the University 
in Engineering. Special three years’ courses are 
arranged for works’ pupils who come to the University 
from the works in Sheffield, or from other centres, 
taking six —— study at the —— and six 
montbs’ practice at the works each y 

The DEPARTMENT OF METALLURGY includes 
(a) the Metallurgy of Iron and_ Steel, and (b) the 
Metallurgy of the Non-Ferrous Metals. The. course 
in Metallurgy extends over three years, and prepares 
for the degree of Bachelor of Metallurgy (B.Met.). or 
for the Associateship of the University in Metallurgy. 
The equipment of this Deeretnans is on an excep- 
— complete and practical sca 

work of the DEPARTMENT OF on 
MINING includes a three or four years’ Degree 
Diploma course, consisting of six —- at the 
a and six months at a collier 

DEPARTMENT OF ‘APPLIED CHEMISTRY 
pebeabes Degree and Diploma courses and deals 
specially with Fuel including the subjects relating 
to the various branches of the Coal and Coke 
Industries 

The DEPARTMENT OF GLASS TECHNOLOGY 
provides (a) Degree and Diploma.courses requiring 
systematic study of the science and practice of Glass 
Manufacture od a a of three years, and (b) part- 
time and specia 

The DEPARTMENT. “OF REFRACTORIES pro- 
vides special courses of instruction and opportunities 
for research in problems connected with the applica- 
tion of refractory materials to industrial purposes, 

The LECTURE COURSES of ali Departments are 
supplemented by Practical Traintng in Laboratories, 
Workshops, and Foundries fully equipped for the 
purposes of advanced scientific teaching, investiga- 
tion, and research. 

Part-time courses are arranged for students who 
pnt to take specia: portions of any of the regular 


“ate LECTURE COURSES commence ist October 


1919 
The TECHNICAL “eg - ~ gxitraget COURSES com- 
mence 22nd September, 
ow. M. = 


4733 4 trar. 





London County Council. 


DAY AND EVENING CLASSES IN 
ENGINEERING 

ELECTRICAL, MECHANICAL, 
and MARINE) 


are held at the undermentioned Institutions main- 
tained by the London County Council :— 


(CIVIL, 


Hackney Institute, Dalston-lane, E. 8 
(MECHANICAL AND ELECTRICAL.) 


PADDINGTON TECHNICAL INsTITUTE, Sal- 
tram-crescent, W. 9. 
(MECHANICAL AND ELECTRICAL.) 


ScHOOL OF ENGINEERING AND NAVIGATION, 
High-street, Poplar, E. 14. 
(ALL EXCEPT CIVIL ENGINEERING.) 
WESTMINSTER TECHNICAL INSTITUTE, Vin- 
cent-square, S.W. | 
(CIVIL ENGINEERING IN THE EVENING.) 
In most cases persons under 21 qualified for 


admission to the schools or institutes and bona fide 
engaged in the trade are admitted free. 


Full prospectuses may be obtained on application 
to the Secretaries of the respective institutions. 


JAMES BIRD, 
407 Clerk of the London County Council. 





radford Education Committee. 
TECHNICAL COLLEGE. 
DEPARTMENT = K MECH. "ee AND CIVIL 


APPL ICATIONS ‘are INVITED for the following 
APPOINTMENTS 

LECTURER in ~ MECHANIC AL ENGINEERING. 

Salary £300, rising to £400 by £15 annually. 

Engineering Degree or equivalent qualifica- 

poe — Drawing-office or Works Experience 


ASSISTANT. *CECTU RER and DEMONSTRATOR 
in MECHANICAL ENGINEERING. Salary 
£150, rising to £350 in accordance with scale. 


Technical training, with Degree or Diploma, 
= atial -office or Works Experience 
tia 


ASSISTANT LECTURER in ENGINEERING 
DRAWING and DESIGN. Commencing 
salary according to qualifications, but not 
-less than £150, rising to £350 according to 
scale. Technical training, with Degree or 
Diploma, and Drawing-office or Works Ex- 
perience essential. 
A war bonus of £78 per annum is at present payable 
to holders of the above appointments. 


Full particulars and form of application may be . 


obtained from the Principal of the College. 
BY ORDER. 
15th September, 1919. 770 


. ~ r . 
(ity and (Guilds ——— 
COLLEGE, FINSBURY. 

MECHANICAL DRAUGHTSMEN 
TWO ASSISTANTS REQUIRED for Drawing-office 
and Machine Design in the Engineering Department. 
—Apply, stating qualifications, experience and _ re- 
muneration, to Prof. MARGETSON, City and Guilds 
Technical College, Leonard-street, London, E.C. 762 








(ity and Guilds (Engineering) 
COLLEGE. 

The Delegacy of the College invite APPLICATIONS 
for the POST of WORKSHOP INSTRUCTOR in 
ELECTRICAL ENGINEERING. Salary £160, with 
special] bonus for the present at the rate of £100. 

Applications, giving full particulars of age, train 
ing, and experience, with testimonials or references, 
should be addressed to Professor T. MATHER, F.R.S., 
City and Guilds (Engineering) College, Exhibition- 
road, London, 8.W. 7, not later than 30th pr 
Ex-service man preferred, 


Plymouth Education Authority. 


DEVONPORT TECHNIC AL SCHOOL. 
REQUIRED for the Day and Evening Classes, a 
LECTURER-IN-CHARGE (to act under the Principal), 
with Mechanical Engineering qualifications. Appli- 
cants must have had teaching and works experience, 
and must possess good academical qualifications. 
Proof of ability: to organise will be a recommendation. 
Salary scale £250 per annum, rising to a maximum 
of £420. The actual commencing salary will be 
based upon training and experience. For further 
particulars apply to the undersigned. Last day for 
receipt of ae, (4th October, 1919. 
E. ANDLER COOK, 
Education Secretary. 
Education Offices, Plymouth, 
16th September, 1919. 760 








PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 
Pages Il., III. and IV. 


SITUATIONS WANTED 
Page IV. 
MACHINERY, &c., WANTED 
Page VIII. 
FOR SALE 
Pages VIII., CXL, and CXIII. 
AUCTIONS, Pages CVII.-CXIL. and CXIV: 
PREMISES TO LET OR WANTED 
Page CIX. 
WORK] WANTED, Pages IV. and VIII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page II. 





NUMERICAL INDEX TO ADVER- 
TiSEMENTS, Page CXIII. 
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PUBLIC NOTICES 


Education Committee. 


INSTITUTE AND JUNIOR 
TECHNICAL AND COMMERCTAL 
SCHOOLS, MAIDSTONE. 

RE GUIRED IMMEDIATELY, the undermentioned 


TEACHEE 
(1) ASSISTANT MASTER, well qualified in 
Engineering Science ; preference will be given 
to a Graduate in Engineering with works 
experience. Initial salary £250 to £270. 
Annual increments £15 to £350 or, under 
‘ertain conditions, £420 


kK ent 


TECHNICAL 








ASSISTANT MASTER for Science and Mathe- 
dn 


(2) 
i matics. Interest games desirable. Initial 
salary £140 with an allowance for 
approved and experience. Annual 
increments £10 to £250 or £15 to £350. 
Applications, giving full particulars as 
qualifications to be sent without delay 
PRINCIPAL, Institute, Maidstone. 
TER DAVIES, 
Director of Education. 
609 





to age, 


&e to the 


Tee ‘nie ¥ 


6th September, 1919. 


Gunderland Baacation 
MITTEE, 
THE TECHNICAL COLLEGE. 
ENGINEERING DEPARTMENT. 


Com- 


APPLICATIONS are INVITED for the POSITION 
of ASSISTANT in the ENGINEERING DEPART. 


MENT, at an initial salary ot £200-£250, according to 
experience and qualifications and then by £10 to £350 
App!icants must have had teaching, works, and draw- 
ing-office experience and be prepared to take the 
fourth year evening classes in engineering, with 
faboratory work, the first year of tke senior day 
course; and to supervise some of the testing work 
done in the Public Testing Laboratory. 

Further particulars and forms of application can be 
obtained from the PRINCIPAL of the College, 

Applicants should apply by letter with copies of 
recent testimonials to the undersigned as soon as 
possible, and before Monday, September 22nd. The 


appointment will be made immediately after that 
date, in time -for the new session beginning on 
September 29th 


HERBERT —. 

hief Education Officer. 
Education Offices, 
Sunde mand, 
1914 579 





Peles School ot 


15, John-street, 
6th September, 
TX 
M... INEERING. 
Regent-street, W. 

REQU. IRED IMMEDIATELY for Mechanical Engi- 
neering Staff, WHOLE-TIME ASSISTANT, Honours 
Degree or equivalent. (Day and Evening Work, ten 
sessions. Commencing salary £225-£315, according 
to experience, rising to £440. 

Application forms may be 
DIRECTOR OF EDUCATION. 


[ihe Technical College, Lough- 
BOROUGH. 
SCHOFIELD, M.B.E., 
A.R.C.Sc. (London), 
The Governors of the above 
APPOINT a HEADMASTER 
Technical Department. 

Applicants should possess a University Degree or its 
equivalent, and any practical Engineering experience 
will be a recommendation. 

Sale ary £350 per annum, rising by annual increments 
of £25 to £450, further increments being considered 
subject to satisfactory service. 

Any further details and forms of application may be 
obtained from the Principal, to whom applications 
should be returned not —_ than Oc — 3rd, 1919. 

W. A. BROCKINGT 
Director of Educ ation. 


Birmingham. 


obtained from the 
704 


B.Se. (Hons.) (London), 
Principal. 

College 
of the 


H. 


propose to 
Junior Day 


706 


U niversity of 


CIVIL ENGINEERING DEPARTMENT. 
APPLICATIONS are INVITED for the POST of 
JUNIOR ASSISTANT in the CIVIL ENGINEERING 
DEPARTMENT; commencing stipend £250 per 
annum. 
Applications, with testimonials and _ references, 
should be forwarded to the undersigned not later than 
Saturday, the 27th September, 1919. 
Further particulars may be —— from 
0. H. MORLEY. 
Secretary. 


The University, Birmingham, 
9. 


September, 191 510 _ 


Rerough of Weymouth and Mel 
COMBE REGIS. 
CONSTRUCTION OF DAM AND EMBANKMENT 
ROAD AND OTHER WORKS. 

The Weymouth and Melcombe Regis Corporation 
invite TENDERS for the CONSTRUCTION of a DAM 
and EMBANKMENT ROAD, together with ~ 
necessary Sluices and Tide Flaps and other works 3 
the site of the present Backwater Bridge. 

Full particulars may be obtained from the Engineer, 
Mr. H. W. FitzSimons (Webster and FitzSimons), 39, 
Victoria-street, Westminster, who will supply copies of 
the specification and bill of quantities on receipt of a 





PRELIMINARY NOTICE. 








BY ORDER OF THE DISPOSAL BOARD 
FOR SALE BY PUBLIC TENDER. 


PLANT 


AND 


MACHINERY 


AT 


CAE COCH MINE 
TREFRIW, N. WALES. 























COMPRISING 


Lathes, Forges, Drilling Machines, Screwing Machines? 
Drag Saw Bench, Leyner Drill Sharpeners and Shanking 
Devices, 7‘x 10° STEAM WINCH, HOLMAN’S CRADLE 
HAMMER, WATER FEED DRILLS, AIR VALVE 
DRILLS, ACCESSORIES AND TOOLS. 


2 ALLEY MACLELLAN COMPRESSORS (series 14B, |; 
Size 6), Capacity 1500 ft. of air at 80 Ibs. per minute. 


AIR RECEIVERS, 9 x 3 PIPING, 240 H.P. DIRECT 
‘|}COUPLED MOTORS (500 volts 50 cycles 3 phase), and 
CONTROL GEAR. 











cheque for £5 5s., which will be returned in the event 
of a bona fide Tender being handed in. 
Sealed Tenders, endorsed *‘ Tender for 
Dam,’’ to be sent to me not later than 
October 6th. 
The Corporation do not bind themselves to 
the lowest or any Tender 
FREDK. FERNIHOUGH, 
Town Clerk. 


Backwater 
Monday 


accept 


Municipal Offices, Weymouth, 
September, 1919. 679 


volt TRANSFORMER. 


99 


250 K.V.A. 20,000 550 
50 


99 99 99 


Isolating Switches, High Tension Telephone Installation 





(‘ounty Borough of Hudders- 


ELD 
TO CONTRACTORS. 

The Corporation of Huddersfield invites TENDERS 
for the ERECTION of a CAR at St. 
Thomas’s-road, Longroyd Bridge, for the Tramways 
Committee. 

Tbe contract comprises a reinforced concrete struc- 
ture about an acre in extent, covered in with a steel 
roof, reinforced concrete retaining walls, car pits, 
offices, Iness-room, conveniences, &c. 

The successful tenderer will be required to execute 
a eontract, the draft of which may be inspected at 
the Town Clerk’s Office, Town Hall, between 10 and 
4 o'clock. 

Plans, specifications, and general conditions may be 
seen, and bills of quantities and forms of Tender 
obtained on application at the offices of Mr. K. F. 
Campbell, M. Inst. C.E., Borough Engineer and Sur 


after the 11th September, 1919. 





veyor, 1, Peel- street, 
Sealed ‘Tenders, endorsed ‘*‘ Tender for New Car 
Depot, Longroyd Bridge,’’ must be delivered, free of 


Town Clerk, Town Hali, Hudders 


charge, addressed ‘* 
10 a.m. on the 3rd day oa 


field,’’ not later than 
October, 1919. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 
HENRY — 


J. | 
a Clerk. 

Huddersfield, 
3rd | September, 1919. 


Town Hall, 

London County Council. 

The London County Council invites TENDERS 
for TWO ‘‘ Gunboat ’’ type STEEL BOILERS, with 
Furnace Fittings, Smoke-boxes, Uptakes, &c., for 
one of its Woolwich Ferry Boats. 

Persons desiring to tender may obtain specifications 
and drawings from “7 Chief Engineer, County Hall, 
Spring-gardens, S.W. 1, upon payment to the Cashier 
of £3. .This amount will be returnable only if the 
tenderer shall have made a bona fide Tender and shall 
not have withdrawn the same. 

Particulars may be obtained and the drawings, 
ins pe a at the County Hall before the fee is paid. 
No Tender received at the County Hall after 4 p.m. 

on Monday, 13th October, 1919, will be considered. 

JAMES BIRD, 

Clerk of the London County Council ' 


515 


&c., 


697 





‘and information as to date of closing of tender will be 


[ered Plant and Machinery Section, D.B.I.E., Charing 
Cross Buildings, Embankment, W.C. 2. 


Cable, Copper Conductors, &c., &c. 


500 volt 3 phase 50 Motor (B.T.H). 
(Mather & Platt). 


> ELP. 
H.P. - 


Pulsometer, Vif Pump, No. 6/1 CENTRIFUGAL PUMP 
and 35 B.H.P. Drip Proof Motor by Holden & Brooke. 
Tipping Wagons, Trolley Trucks and numerous other items. 
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Detailed list (when ready), tender form, permits to view, 


forwarded on application. 


Official List of 
Published twice 


“SURPLUS,” Price 3d., The 
Government Property for sale. 
monthly. On Sale Everywhere. 


Note: 


2171 


ans cih Of 
PUBLIC NOTICES 


‘ ° 
(ireat Indian 

RAILWAY COMPANY 

The Directors are prepared to receive 

the SUPPLY of the following STORES, 


he Peninsula 


TEN] DERS top 





namely : 

No, “vecifieation 
1. IRONWORK for VESTIBULES ,,; 

CORRIDOR CARRIAGES... Te ¢ 
2. STEEL WORK for BRIDGES oo 
3. BRAKE RIGGING 10e 
4. CRANK AXLES...... “Foxy 
5. ASS and IRON or STEEL SCREWS 
6, BOLTS, NUTS, RIVETS, &c er 


Spec ifications and forms of Tender may be ¢ 


at this office on payment of the fee for the spe Obtaine 


fication 


which payment will not be returned, 

Tenders must be delivered in separat envel 
sealed and addressed to the undersigne “dl, hy a 
‘Tender for Ironwork for Vestibules of’ ( marke 
Carriages,’" or as the case may be, not later nd 
Eleven o'clock a.m., on Tuesday, the 30th Septer nt 
1919. Wher 


The Directors do not bind themselves to acc 





lowest or any Tender. Dt th 
R. H. WALPOLE 
5 Secretary 
Company’s Offices, 
48. Copthall-avenue, E.¢ 
London, 17th debtiabe r, 1919 gor 





BORE HOLP 
works 


NDER REQUIRED for MAKING 
about 200ft. deep, for well for 


T E 











supply ; capacity 2000 gallons per hour Quota 
by the 20th inst. to WILLIAMS and WILLIAMS 
Ltd., Reliance Works, Chester. 708 1 
-115 H.P. HORNSBY GaAs 
ENGINE and GAS GENERATING 
PLANT; in new condition. 
Full particulars and specification on 
ae 
ri ARROW PRESERVE WORKs, 
Broom, Bidford-on-A von, 
664 « 
HE SEAMLESS STEEL BOAT CO., Lti., Wak 
field, are open to receive TENDERS for {y 
MANUFACTURE of CAST IRON DIEs, machines 
and finished, for pressing boats 28ft. by att. 6ip 
beam. Dies are in sections, the largest piece beind 
5ft. 10in. by 4ft. 9in. by 4ft. 6in.—Firms interest) 


will be supplied with a set of working drawings and 
specification, on application to the above address 


Madras , 





and Southern Mahratta 


RAILWAY 
ASSISTANT ENGINEERS 
The Directors of the above Railway Company ay 
prepared to receive APPLICATIONS by letter on} 
for APPOINTMENTS as ASSISTANT ENGINEERS 
in the Way and Works Departmentuin India. Prefer 
ence will be given to candidates not more than about 


30 years of age, single, who must have passed th 
A.M. Inst. C.E.’s examination or hold an exempting 
degree, and thereafter should have had experience » 


Survey and Construction Work or Maintenanc 
Open Line. 
Terms.—-A two years’ agreement and first-class free 





passage to India, and return passage on expiry 
agreement. 

Salary.—Rs. 500 per calendar month 
to qualifications) 

Selected candidates will be 
medical examinati by the 
Physician before appointment. 

Letters of application, marked outside Assistar 
Engineer,’’ with copies (not originals) of te stim avi 
should be addressed to the undersigned not later tha 
Sth October, 1919 

H. BONHAM-CARTER 

25, Buckingham Palace-road, 

London, 8.W. 1. 79 


required to p 
Company's 











MISCELLANEOUS 


RICE and CO., 
379, Monument-road, Birmingham, 
COST ACCOUNTANTS, Specialists in 
Works and Factory Organisation «znd 








rds. P1023 1 
SITUATIONS OPEN 
V ESSRS. BARFORD and ee Ltd., Peter 
1 borough, desire to THANK all the APPLI 


CANTS who replied to their aislatinement for Chie 
APPOINT 


Draughtsman, and to advise on that the 

MENT HAS NOW BEEN MADE 104 
TANTED AT ONCE, an_ ELECTRICAL and 

\ MECHANICAL WORKS ENGINEER for RB 


ning Cement Plant and Electrical Drives.- 
particulars and salary ut by letter to Boy 





Willing’s, 126, Strand, W.C. 2 
JANTED AT ONCE, ONE or TWO First-class 
Ww JUNIOR ASSISTANT ENGINEERS, used to the 
paras and Estimating for Power Plauts an 
Sement Works Sugineseine: Wil eta Box 1271, 
Willing’s, 125, Strand, Ww. 504.4 
ANTED for Paper Mill in India Using Grass 
W ENGINEER; four years’ agreement. his 
have had experience in Paper Mill Workin: salary 


£500 per 








including extras, the present equivalent of 
annum.—Z. B. 819, care Deacon's, Leadenhall-street. 
b.C. 3.4 7464 
TANTED, RATE-FIXER, Experienced in Milling 
W and Grinding Machines, for large London Engi 
neering Works; preferably one able to demonstrate 
times —Replies, stating experience and <alury fT 
quired to Box *C.G.0.,"" c.o. Davies & Co.,_Finea- 
rane.” E.C, 3 7434 
ANTED, YOt MAN a3 ASSISTANT MECHA 
WN NICAL ENGINEER at Collieries ; should have 
good practical and technical training. Rapid! cutars 





tion for capable man.—Address, giving full Ss 





777, The Bngineer Office. 7A 

DVERTISING ASSISTANT WANTED for Large 
i Engineering Works in the Midlands ; should be 
familiar with the routine of an Advertising Depart: 
ment, capable of writing copy, corresponding, anil 
generally assisting the manager; knowledge of en#l- 
neering matters and photography an adventase— 


The Engineer Office. 


Address, 690, 


ENGINEERIN oe 
DVERTISEMENT MAN AGER. "REQUIRED for 
A highly important Engineering Review. 





Must have a thorough experience of the advertise 
ment side of engineering journals. 

A good salary and good prospects. : a 

Write, c/o Street's, 8, Serle-st . ’ 


Box 
W.C, 3 








360, 
London, ‘ 








HEMICAL ENGINEER WANTED as_ Represe ed 
tive to a London company manufacturine ) a 
for fine chemicals and edible products. Must wor 
considerable technical knowledge and power to im 
confidence. Good prospects to a suitable man. es 
experience in brief tabular form and salary requir : 
Address, P1265, The Engineer Office. P1265 A” 


Continued on next page 
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The Westland Limousine Aeroplane 


Tue advent of peace found the aircraft industry 
in a very peculiar and trying position. Technical 
developments quite undreamt of in 1914 had revolu- 
tionised the industry, whilst the enormous demand for 
all aircraft products during the war had enforced 
methods of mass production, the continuance of which 
could only he justified if a steady and large demand 
for peace-time machines were in sight. Lord Weir 
has pointed out that the development of civil aviation 








. i. a, Met 


PASSENGERS’ CABIN (_—35— £-: 

will not, for many years to come, employ even a frac- 
tion of the war-time facilities for production, so that 
waste in reducing the industry to a peace-time basis 
seems to be inevitable. The whole attention of 
designers and engineers was absorbed for five years 
in producing war machines, the peace-time aspect of 
the question being almost totally neglected, though 
perhaps not entirely forgotten. It is not surprising, 
therefore, to find that very few machines have as yet 
appeared which have been designed and constructed 
purely from a peece-time point of view, and that 
civil aviation as so far attempted has been carried on 
with machines which have been hastily, though 


| routes. 


The capital expenditure involved in the | result is obtained by arranging two bulkheads between 


| provision of shed accommodation, repair depéts, | the engine and the cabin, by carrying the exhaust 


| and maintenance staffs is, however, too heavy, it is 
| thought, to allow of the establishment of such trunk 
services, except along a comparatively few well- 
chosen routes, at least for some time to come. Mean- 
while smaller creft are required for feeding the trunk 
lines which will probably be established, and for the 
carriage of mails in moderate quantities. 
aeroplane illustrated herewith is of this latter type. 
It can, the designers state, be utilised either for the 
accommodation of passengers on a scale of comfort 
equivalent to that provided in a modern car of the 
limousine type or for the transport of mails. The 


The | 


| pipe well to the rear, and by discharging all the air 


| which has passed through the radiator and over the 
engine underneath the machine. It will be seen from 
one of the photographs reproduced on page 280 that, 
except where the exhaust pipes come through the 
engine cowl, there are no openings in it other than 
those below the machine. Two adjustable ventilators 
are provided in the roof of the cabin, so that all feeling 
of stuffiness may be avoided. Ample lighting is 
obtained by means of three large triplex glass windows, 
| one at the side of each passenger, two of whom face 


| forward and one aft. The pilot sits on the left of the 





change-over can be easily effected by the removal of | machine, and his controls are mounted on a staging 


certain internal fittings connected with the seating 
accommodation end the substitution of others 
intended for the storage of mail matter. 


| raised above the floor level. His head is thus lifted 
| above the roof of the cabin, and consequently he 
| obtains a clear unobstructed view. 





F1G. 3—FRAMEWORK OF CABIN—PORT SIDE 


The general characteristics of the ‘ Westland 


The construction of the cabin is of considerable 


limousine ’’ will be gathered by inspection of the | technical interest, as there is some difficulty in obtain- 


photographs reproduced on page 280 and from the 


j 
} 


general arrangement drawing given in our two-page | 


Supplement. It will be noticed at once that aero- 
dynamically the most noteworthy departure from 
current practice is the provision of a very much 
deeper and broader fuselage than is usual. This 
feature has been achieved, the designers claim, with- 
out producing a corresponding increase in the head 
resistance. The cross-section of the fuselage of war 
machines of corresponding total loads is, of course, 
much smaller than that of the ‘‘ Westland limousine,”’ 
but the various obstructions which contribute to the 
fighting efficiency but detract from the “ fine iines ”’ 
of a war-type fuselage are noticeably absent. 

The “‘ Westland limousine ”’ is capable of carrying 


| three passengers and the pilot, or 500 Ib. to 600 Ib. of 


mail. The passengers are accommodated in a 








FIG. 2—CONSTRUCTION OF 


often ingeniously, adapted to the purpose by convert- 
ing some of the many pre-existing types of war 
machines. It will be of interest, therefore, to present 
some particulars of a machine—the ‘ Westland | 
limousine ’’—designed and constructed at the West- | 
Jand works of Petters Limited, Yeovil, during the | 
present year solely for civil use. 

The war demonstrated the fact that machines far 
larger than was seriously contemplated five years ago 
are perfectly practicable. It is these machines, com- 
petent opinion asserts, which are destined to carry 
passengers, mails, and express parcels along trunk 


| engines 1s very trying to the average passenger. 
| noise inside the cabin of the limousine is very little 


| arranged at the side. 





THE CABIN FRAMEWORK 


comfortably upholstered cxbin—see Fig. 1—which is 
thickly padded to make it as soundproof as possible 


although service pilots have become hardened to it, 
the roar from the open exhausts of powerful aero- 
The 


greater than that in the interior of a closed motor car. 
An easy entrance to the cabin is provided by a door 
Another important point which 
has received careful attention is the elimination of all 
smell and oil thrown back from the engine. This 


ing efficient cross-bracing, while at the same time 
leaving plenty of clear space in the interior. The 
two walls of the cabin—see Figs. 2 and 3—are built 
up of jin. three-ply wood glued and screwed on to 
both sides of a spruce lattice girder framework, and 
are joined together by strong struts and cross-bracing 
at each end of the cabin, with built-up arches in 
between. The fittings tor holding the lower wings 
on each side of the cabin are braced together by four 
5/,,in. steel tie-rods passing underneath the floor of 
the cabin. The floor itself is of three-ply carried on 
a strong under-structure of spruce bearers. The roof 
is also of three-ply, and is supported on the built-up 
arches referred to above. The whole cabin is thus a 
self-contained box quite complete in itself and rigid 
in every direction. The rear half of the fuselage is 
of the usual construction, being built up on four 1 Zin. 
ash longerons tapering to fin. at the tail, and is bolted 
to the cabin by means of channel steel plates. 

On the front of the cabin is bolted the engine 
mounting. This element, as shown in the Supple- 
| ment, is constructed of steel tubing. In view of the 
unusual width and depth of the fuselage, it has been 
possible to design an exceptionally rigid engine 
mounting, and full advantage has been taken of the 
opportunity. The result is seen in the absence of 
vibration at all engine speeds. The engine installed— 
a Rolls-Royce Falcon, Mark III.—is, the designers 
believe, the best and most trustworthy war type 





| forthcoming. 


| 
| 
| 


available, and will be so until the time arrives when 
an engine specifically: designed for civil aviation is 
The engine in this case has been 
specially modified by the Rolls-Royce Company for 
the purpose in view. It is the intention of the West- 
land designers that the engine should never be run at 


| more than 1750 revolutions per minute, except whilst 


the machine is actually getting off the ground or in 
some emergency. Under these conditions the engine 
should have a long life. It is estimated that the 
machine should be able to cover 10,000 miles before 
even a “top overhaul’”’ is needed, and that double 
this distance will be easily possible without a com- 
plete overhaul. 

Petrol is supplied either from a 45-gallon main tank 
placed between the two bulkheads in front of the 
cabin or from a small 5-gallon gravity tank on the 
leading edge of the centre section plane. The main 
tank is under pressure obtained either from a small 
windmill pump or a hand pump. Should the pressure 


| system fail, the engine can be kept going indefinitely 


from the gravity tank by means of a hand pump in 
the pilot’s cockpit, which fills up the gravity from the 
main tank. All the engine controls are worked by 


man t | means of rods and bell crank levers, and are carried 
This latter point is one which merits attention, as, | 


underneath the cabin, where they are easily accessible 
for inspection and lubrication. The pilot’s cockpit 
is fitted with all the usual instruments and controls. 
On the left side is a hand wheel for adjusting the inci- 
dence of the tail plane. In addition to facilitating 
landing, this adjustment allows the machine to be 
trimmed for varying loads, and permits the passengers 
to move about or change seats, the small change in 
the centre of gravity being easily compensated for. 
The actual trimming gear is of a simple patented con- 
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struction. The tail plane, as shown in Fig. 4, hinges 
on the front spar, the hinge being also the apex of a 
tubular triangle. The two other points of the 
triangle are fixed to the rear spar and to a worm nut 
respectively. The worm is rotated by means of a 
light steel cable running over a small drum and 
passing on to the hand wheel in the pilot’s cockpit. 
As the nut moves along the worm in either direction 
it carries with it the lower point of the tubular triangle, 
thus raising or lowering the rear spar and consequently 
‘altering the angle of incidence. The triangulated 
construction makes a very strong, simple job. The 
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FIG. 4—TAIL PLANE TRIMMING GEAR 


landing chassis is of faired steel tube, and is easily 
detached. 

The principal particulars of the machine are as 
follows :— 


Engine .. Modified Faleon Mark ITI. Rolls-Royce 
Span pistes unk. bee. | a) a 

Chord 6ft. 3in. 

Length .. 28ft. 6in. 
Height .. 10ft. 9in. 
Weight .. .. 3400 Ib. 

Lifting surface 440 sq. ft. 
Loading 7.7 1b. per sq. ft. 
Incidence an 2 deg. 

Dihedral . . ss 23 deg. 
a ae 12in. 


The machine is stated to be easy to fly and to handle 
well both in the air and on the ground. The normal 
cruising speed is 85 miles per hour with the engine 
throttled down to 1600 revolutions, while a maximum 
speed of 100 miles per hour can be obtained. The 
landing speed is only 50 miles per hour, so that the 
machine can be pulled up in quite a short time. 
Simplicity in the petrol and engine control systems 
has been aimed at throughout, and there is a notice- 
able absence of the multitude of accessories in the 
pilot’s cockpit with which war machines have neces- 
sarily had to be fitted. Throughout the design 
a method of construction has been aimed at which 
combines simplicity with lightness and reliability, 
while the accessibility of all parts needing overhaul 
or examination has been carefully studied. 








British Association. 


PRESIDENTIAL ADDRESS BY Str CHARLES A 
PARSONS. 


(Concluded from page 248.) 
ENGINEERING AND THE WAR. 


With regard to the many important engineering 
developments made during the war several papers by 
authorities are announced in the syllabus of papers 
constituting the sectional proceedings of this year’s 
meeting. Among them are “ Tanks,” by Sir Eustace 
d’Eyncourt ; ‘‘ Scientific Progress of Aviation during 
the War,” by Dr. Bairstow: “ Airships,” by Lieut.- 
Col. Cave-Brown-Cave ; ‘‘ Directional Wireless, with 
Special Reference to Aircraft,” by Captain Robinson ; 
‘* Wireless in Aircraft,’ by Major Erskine Murray ; 
‘“‘ Wireless Telegraphy during the First Three Years 
of the War,” by Major Vincent Smith ; *‘ Submarine 
‘‘Emergency Bridge 


Mining,” by Com. Gwynne ; 
Construction,” by Professor Ingles; and ‘“‘ The 
Paravane,’ by Com. Burney. Accordingly it is 


quite unnecessary here to perticularise further except 
in the few following instances :— 

Sound-ranging and Listening _Devices.—Probably 
the most interesting development during the war has 
heen the extensive application of sound-listening 
devices for detecting and localising the enemy. The 


the sound of the footsteps of hisenemy. So in modern 
warfare science has placed in the hands of the sailor 
and soldier elaborate instruments to aid the ear in the 
detection of noises transmitted through earth, water, 
air, or ether, and also in some cases to record these 
sounds graphically or photographically, so thet their 
character and the time of their occurrence may be 
tabulated. 

The sound-ranging apparatus developed by Professor 
Bragg and his son, by wh‘ch the position of an enemy 
gun can be determined from electrically recorded times 
at which the sound wave from the gun passes over a 
number of receiving stations, has enabled our artillery 
to concentrate their fire on the enemy’s guns and often 
to destroy them. ives 

The French began experimenting in September, 
1914, with methods of locating enemy guns by sound. 
The English section began work in October, 1915, 
adopting the French methods in the first instance. 
By the end of 1916 the whole front was covered, and 
sound ranging began to play an important part in 
the location of enemy batteries. During 1917 loca- 
tions by sound ranging reached about 30,000 for the 
whole Army, this number being greater than thet 
given by any other means of location. A single 
good set of observations could be relied upon to give 
the position of an enemy gun to about 50 vards at 
7000 yards range. It could also be carried on during 
cons‘derable artillery activity. 

The apparatus for localising noises transmitted 
through the ground has been much used for the detec- 
tion of enemy mining and ecountermining op rations. 
Acoustic tubes, microphones, and amplifying valves 
have been employed to increase the volume of very 
faint noises. 

For many years before the war the Bell Submarine 
Signalling Company, of which Sir William White was 
one of the early directors, used submerged micro- 
phones for detecting sound transmitted through the 
water, and a submerged bell for sending signa!s to 
distances up to one mile. With this apparatus passing 
ships could be heard at a distance of nearly a mile 
when the calm and the listening 
stationary. 

Of all the physica! disturbances emitted or pro- 
duced by a moving submarine, those mest easily 
detected. and at the greatest distance, are the pressure 
waves set up in the water by vibrations preduced by 
the vessel and her machinery. A great variety of 
instruments have been devised during the wer for 
detecting these noises, depending on microphones and 
magnetophones of exceedingly high sensitivity. 
Among them may be particularly mentioned the 
hydrophones devised by Captain Ryan and Professor 
Bragg, being adaptations of the telephone trans- 
mitter to work in water instead of air. These instru- 
ments, when mounted so as to rotate, are directional, 
being insensitive to sound waves whose front is per- 
pendicular to the plane of the diaphragm and giving 
the loudest sound when the diaphragm is parallel to 
the wave front. 

Another preferable method for determining direc- 
tion is to use two hydrophones coupled to two 
receivers, one held to each ear. This is called the 
biaural method, and enables the listener to recognise 
the direction from which the sound emanates. 

When the vessel is in motion or the sea is rough the 
water noises from the dragging of the instrument 
through the water and from the waves striking the 
ship drown the noises from the enemy vessel, and 
under such conditions the instruments are useless. 
The assistance of eminent biologists was of invaluable 
help at this juneture. Experiments were made with 
sea lions by Sir Richard Paget, who found that they 
have directional hearing under water up to speeds of 
six knots. Also Professor Keith explained the con- 
struction of the hearing organs of the whale, the ear 
proper being a capillary tube, too small to be capable 
of performing any useful function in transmitting 
sound to the relatively large aural organs, which are 
deep set in the head. The whale therefore hears by 
means of the sound waves transmitted through the 
substance of the head. It was further seen that the 
organs of hearing of the whale to some degree 
resembled the hydrophone. 

The course now became clear. Hollow towing 
bodies in the form of fish or porpoises were made of 
celluloid, varnished canvas, or very thin metal, and 
the hydrophone suitably fixed in the centre of the head. . 
The body is filled with water and the cable towing 
the fish contains the insulated leads to the observer 
on board the vessel. When towed at some distance 
behind the chasing ship disturbing noises are small 
and enemy noises can be heard up to speeds of 14 
knots and at considerable distances. Thermionic 
amplifying valves have been extensively used and 
have added much to the sensitiveness of the hydro- 
phone in its many forms. 

After the loss of the Titanic by collision with an 
iceberg Lewis Richardson was granted two patents 
in 1912 for the detection of above-water objects by 
their echo in the air and under-water objects by the 
echo transmitted through the water. The principles 
governing the production and the concentration of 
beams of sound are described in the specification, 
and he recommends frequencies ranging from 4786 
to 100,000 complete vibrations per second, and also 
suggests that the rate of approach or recession from 
the object may be determined from the difference in 


sea Was vessel 





Indian hunter puts his ear to the ground to listen for 


the pitch of the echo from the pitch of th blast sent 


| 


out. Hiram Maxim also suggested similar apparatus 
a little later. 

The echo method of detection was not, h Wever 
practically developed until French and English 
scientists, with whom was. associated Professor 
Langevin, of the College de France, realising its 
importance for submarine detection, brought the 
apparatus to a h'gh degree of perfection and utility 
shortly before the Armistice. Now, with beams of 
high-frequency sound waves, it is possible to sweep 
the seas for the detection of any submerged object, 
such as icebergs, submarines, surface vessels, an 
rocks ; they may elso be used to make soundings. {t 
enables a chasing ship to pick up and close in on a 
submarine situated more than a mile away. 

The successful development of sound-reng ng 
apparatus on land led to the suggestion by Professor 
Bregg that a modified form could be used to locate 
under-water explosions. It has been found that the 
shock of an explosion can be detected hundreds of 
miles from its source by means of a submerged 
hydrophone, and that the time of the arrival of the 
sound wave can be recorded with great precision. At 
the end of the warthe sound-ranging stations were being 
used for the detection of positions at sea required for 
strategical purposes. The same stations are now 
being used extensively for the determination of such 
positions at sea as light vessels, buoys which indicate 
channels, and obstructions such as sunken ships. 
this means ships steaming in fog can be given their 
positions with accuracy for ranges up to 500 miles. 

Among the many other important technical systems 
and devices brought out during the war which will 
find useful application under peace conditions as aids 
to navigation I may mention directional wireless, by 
which ships ard aircraft can be given their positions 
and directed, and on this subject we are to have a 
paper in Section G. 

Leader gear, first used by the Germans to direct 
their ships through their minefie!ds, and subsequently 
used by the Allies, consists of en insulated cable laid 
on the bottom of the sea, earthed at the further end, 
and through which an a!ternating current is passed. 
By means of delicate devices installed on a ship she 
is able to follow the cable at any speed with es much 
precision as a railless electric omnibus ean follow its 
trolley wire. Cables up to 50 niles long have been 
used, and this device promises to be invaluable to 
ships navigating narrow and tortuous channels and 
entering or leaving harbours in a fog. 

Aircraft.—It may be justly said that the develop- 
ment in aircraft design and manufacture is one of the 
astonishing engineering feats of the war. In August, 
1914, the British Air Services possessed a total of 272 
machines, whereas in October, 1918, just prior to the 
Armistice, the Royal Air Force possessed over 22,000 
effective machines. During the first twelve months 
of the war the average monthly delivery of aeroplanes 
to our Flying Service was fifty, while during the last 
twelve months of the war the average deliveries were 
2700 per month. So far as aero-engines are concerned 
our position in 1914 was by no means satisfactory. 
We depended for a large proportion of our supplies 
on other countries. In the Aerial Derby of 1913, of 
the eleven machines that started, not one had a 
British engine. By the end of the war, however, 
British aero-engines had gained the foremost place in 
design and manufacture, and were well up to require- 
ments as regards supply. The total horse-power 
produced in the last twelve months of the war approxi- 
mated to eight millions of brake horse-power, a figure 
quite comparable with the total horse-power of thie 
marine engine output of the country.” 

Much might be written on the progress in aircraft, 
but the subject will be treated at length in the sec- 
tional papers. In view of the recent Transatlantic 
flights, however, I feel that it may be opportune to 
make the following observations on the comparative 
utility of aeroplanes and airships for commercial 
purposes. In tho case of the aeroplane the weight 
per horse-power increases with the size, other things 
being equal. This increase, however, is met to some 
extent by a multiplicity of engines, though in the 
fuselage the increase remains. 

On the other hand, with the airship the advantage 
increases with the size, as in all ships. The tractive 
effort per ton of displacement diminishes in inverse 
proportion to the dimensions, other things, including 
the speed, being the same. Thus, an airship otf 
750ft. length and 60 tons displacement may require 
a tractive effort of 5 per cent., or 3 tons, at 60 miles 
per hour, and one of 1500ft. in length and 8 x 60 = 
480 tons displacement would only require 2} per cent. 
x 480 = 12 tons at the same speed, and would carry 
fuel for double the distance. 

With the same proportion of weight of hull to dis- 
placement the larger airship would stand double the 
wind pressure, and would weather storms of greater 
violence and hailstones of greater size. It would be 
more durable, the proportional upkeep would be less, 
and the proportional loss of gas considerably less. 
In other words, it would lose a less proportion of its 
buoyancy per day. It is a development in which 
success depends upon the project being well thought 
out and the job being thoroughly well done. The 
equipment of the airsheds with numerous electric 


By 








1 See Lord Weir’s paper read at the Victory Meeting of the 
North-East Coast Institution of Engineers and Shipbuilders, 
July, 1919. 
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haulage winches and all other appliances to make 
egress and ingress to the sheds safe from danger and 
accident must be ample and efficient. 

The airship appears to have a great future for special 
cormmerce where time is a dominant factor and the 
demand is sufficient to justify a large airship. It has 
also a great field in the opening up of new countries 
where other means of communication are difficult. 
The only limitation to size will be the cost of the air- 
ship and its sheds, just as in steam vessels it is the 
cost of the vessels and the cost of deepening the 
harbours that limit the size of Atlantic liners. 

Such developments generally take place slowly, 
otherwise failures occur—as in the case of the Great 
Eastern—and it may be many years before the airship 
is increased from the present maximum of 750ft. 
to 1500ft. with success, but it will assuredly come. If, 
however, the development is subsidised or assisted by 
Government, incidental failures may be faced with 
equanimity and very rapid development accom- 
plished. In peace time the seaplane, aeroplane, 
and airship will most certainly have their uses. But 
except for special services of high utility it is question- 
able whether they will play more than a minor part 
as compared with the steamship, railway, and motor 
transport. 

Electricity.—The supply and use of electricity has 
developed rapidly in recent years. For lighting it 
is the rival of gas, though each has its advantages. 
As a means of transmitting power over long distances 
it has no rival, and its efficiency is so high that when 
generated on @ large scale and distributed over large 
areas it is a cheap and reliable source of power for 
working factories, tramways, suburban railways, 
and innumerable other purposes, including metal- 
Jurgieal and chemical processes. It is rapidly super- 
seding locally generated steam power, and is a rival 
to the small and moderate-sized gas and oil engines. 
It has made practicable the use of water power through 
the generation of electricity in bulk at the natural 
falls, from which the power is transmitted to the con-, 
sumers, sometimes at great distances. 

Fifteen years ago electricity was generated chiefly 
by large reciprocating steam engines, direct coupled 
to dynamos or alternators, but of late years steam 
turbines have in most instances replaced them, and 
are now exclusively used in large generating stations, 
because of their smaller cost and greater economy in 
fuel. The size of the turbines may vary from a few 
thousand horse-power up to about 50,000 horse- 
power. At the end of last year the central electric 
stations in the United Kingdom contained plant 
aggregating 2} million kilowatts, 79 per cent. of 
which was driven by steam turbines. 

Much discussion has taken place as to the most 
economical size of generating stations, their number, 
the size of the generating units, and the size of the 
area to be supplied. On the one hand, a comparatively 
small number of very large or super-stations, instead 
of a large number of moderately-sized stations dotted 
over the area, results in a small decrease in the cost of 
production of the electricity, because in the super- 
stations larger and slightly more economical engines 
are employed, while the larger stations permit of 
higher organisation and more elaborate labour-saving 
appliances. Further, if in the future the recovery 
of the by-products of coal should become a practical 
realisation as part of the process in the manufacture 
of the electric current, the larger super-stations 
present greater facilities than the smaller stations. 
On the other hand, super-stations involve the trans- 
mission of the electricity over greater distances, and 
consequently greater capital expenditure and cost of 
maintenance of mains and transmission apparatus 
and greater electrical transmission losses, while the 
larger generating units take longer to overhaul and 
repair, and consequently a larger percentage of spare 
plant is necessary. 

The greatest element in reducing the cost of elec- 
tricity is the provision of a good load factor; in 
other words, the utilisation of the generating plant 
and mains to the greatest extent during the twenty- 
four hours of each day throughout the year. This is 
a far more important consideration tham the size of 
the station, and it is secured to the best advantage 
in most cases by a widespread network of mains, 
supplying a diversity of consumers and uses, each 
requiring current at different times of the day. The 
total load of each station being thus an average of the 
individual loads of a number of consumers is, in 
general, far Jess fluctuating than in the case of small 
generating and distributing systems, which supply 
principally one class of consumer, a state of affairs 
that exists in London, for instance, at the present time. 
It is true that there may be exceptional cases, such 
2s at Kilmarnock, where a good load factor may be 
found in a small area, but in this case the consumers 
are chiefly mills, which require current for many 
hours daily. 

There is no golden rule to secure cheap electricity. 
The most favourable size, locality, and‘number of 
generating stations in each area can only be arrived 
at by a close study of the local conditions, but there is 
no doubt that, generally speaking, to secure cheap 
electricity a widespread network of mains is in most 
cases a very important, if not an essential, factor. 

The electrification of tramways and suburban rail- 
ways has been an undoubted success where the volume 
of traffic has justified a frequent service, and it has 
been remarkable that where suburban lines have been 





worked by frequent and fast electrical trains there 
has resulted a great growth of passenger traffic. The 
electrification of main line railways would no doubt 
result in a saving of coal; at the same time, the 
economical success would largely depend on the 
broader question as to whether the volume of the 
traffic would suffice to pay the working expenses 
and provide a satisfactory return on the capital. 

Municipal and company generating stations have 
been nearly doubled in capacity during the war to 
meet the demand from munition works, steel works, 
chemical works, and for many other purposes. The 
provision of this increased supply was an enormous 
help in the production of adequate munitions. At the 
commencement of the war there were few electric steel 
furnaces in the country ; at the end of last year 117 
were at work producing 20,000 tons of steel per 
month, consisting chiefly of high-grade ferro alloys 
used in munitions. 

THE FUTURE. 

The nations who have exerted the most influence 
in the war have been those who have developed to the 
greatest extent their resources, their manufactures, 
and their commerce. As in the war, so in the 
civilisation of mankind. But, viewing the present 
trend of developments in harnessing water power and 
using up the fuel resources of the world for the use 
and convenience of man, one cannot but realise that, 
failing new and unexpected discoveries in science, 
such as the harnessing of the latent molecular and 
atomic energy in matter, as foreshadowed by Clerk 
Maxwell, Kelvin, Rutherford, and others, the great 
position of England cannot be maintained for an 
indefinite period. At some time more or less remote 
—long before the exhaustion of our coal—the popu- 
lation will gradually migrate to those countries 
where the natural sources of energy are the most 
abundant. 

Water Power and Coal.—The amount of available 
water power in the British Isles is very small as 
compared with the total in other countries. Accord- 
ing to the latest estimates, the total in the British 
Isles is under 1} million horse-power, whereas Canada 
alone possesses over 20 millions, of which over 
2 millions have already been harnessed. In the rest 
of the British Empire there are upwards of 30 millions 
and in the remainder of the world at least 150 millions, 
so that England herself possesses less¢han 1 per cent. 
of the water power of the world. Further, it has been 
estimated that she only possesses 24 per cent. of the 
whole coal of the world. To this question I would 
wish to direct our attention for a few minutes. 

I have said that England owes her modern great- 
ness to the early development of her coal. Upon it 
she must continue to depend almost exclusively for 
her heat and source of power, including that required 
for propelling her vast mercantile marine. Never- 
theless, she is using up her resources in eoal much more 
rapidly than most other countries are consuming theirs 
and long before any near approach to exhaustion is 
reached her richer seams will have become impover- 
ished and the cost of mining so much increased that, 
,iven cheap transport, it might pay her better to 
.mport coal from richer fields of almost limitless extent 
belonging to foreign countries and workable at a much 
lower cost than her own. 

Let us endeavour to arrive at some approximate 
estimate of the economic value of the principal 
sources of power. The present average value of the 
royalties on coal in England is about 6d. per ton, but 
to this must be added the profit derived from mining 
operations after paying royalties and providing for 
interest on the capital expended and for its redemption 
as wasting capital. After consultation with several 
leading experts in these matters I have come to 
the conclusion that about Is. per ton represents 
the pre-war market value of coal in the seams in 
England. 

It must, however. be remembered that, in addition, 
coal has a considerable value as a national asset, for 
on it depends the prosperity of the great industrial 
interests of the country, which contribute a large 
portion of the wealth and revenue. From this point 
of view the present value of unmined coal seems not 
to have been sufficiently appreciated in the past, and 
that in the future it should be better appraised at 
its true value to the nation. 

This question may be viewed from another aspect 
by making a comparison of the cost of producing a 
given amount of electrical power from coal and from 
water power. Assuming that one horse-power of 
electrical energy maintained for one year had a pre-war 
value of £5, and that it requires about eight tons of 
average coal to produce it, we arrive at the price of 
6s. 3d. per ton—i.e., crediting the coal with half the 
cost. The capital required to mine eight tons of coal 
a year in England is difficult to estimate, but it may 
be taken approximately to be £5, and the capital for 
plant and machinery to convert it into electricity at 
£10, making a total of £15. In the case of water 
power the average capital cost on the above basis is 
£40, including water rights—though in exceptionally 
favoured districts much lower costs are recorded. 

From these figures it appears that the average 
capital required to produce electrical power from coal 
is less than half the amount that is required in the 
case of water power. The running costs, however, 
in connection with” water power are much less than 
those in respect of coal. Another interesting con- 





sideration is that the cost of harnessing all the water 
power of the world would be about 8000 millions, or 
equal to the cost of the war to England. 

Dowling has estimated the total coal of the world 
as over seven million million tons, and whether we 
appraise it at 1s. or more per ton its present and pros- 
pective value is prodigious. For instance, at 6s. 3d. 
per ton it amounts to nearly one hundred times the 
cost of the war to all the belligerents. 

In some foreign countries the capital costs of mining 
are far below the figures I have taken, and, as coal 
is transportable long distances and, generally speak- 
ing, electricity is not so at present, therefore it seems 
probable that capital will in the immediate future 
flow in increasing quantity to mining operations in ~ 
foreign countries rather than to the development of, 
at any rate the more difficult and costly, water power 
schemes. When, however, capital becomes more 
plentiful the lower running costs of water power will 
prevail, with the result that water power will then be 
rapidly developed. ° 

As to the possible new sources of power, I have 
already mentioned molecular energy, but there 
is another alternative which appears to merit at- 
tention. 

Borehole.—In. my address to Section B in 1904 I 
discussed the question of sinking a shaft to a depth 
of twelve miles, which is about ten times the depth 
of any shaft in existence. The estimated cost was 
£5,000,000, and the time required about eighty-five 
years. 

The method of cooling the air locks to limit the 
barometric pressure on the miners and other pre- 
cautions were described, and the project appeared 
feasible. One essential factor has, however, been 
queried by some persons : Would the rock at the great 
depth crush in and destroy the shaft ? Subsequent 
to my address I wrote a letter to Nature, suggesting 
that the question might be tested experimentally. 
Professor Frank D. Adams, of McGill University, 
Montreal, acting on the suggestion, has since carried 
out exhaustive experiments, published in the Journal 
of Geology for February, 1912, showing that in lime- 
stone a depth of fifteen miles is probably practicable, 
and that in granite a depth of thirty miles might be 
reached. 

Little is at present known of the earth’s interior, 
except by inference from 2 study of its surface, 
upturned strata, shallow shafts, the velocity of trans- 
mission of seismic disturbances, its rigidity and specific 
gravity, and it seems reasonable to suggest that some 
attempt should be made to sink a shaft as deep as 
may be found practicable and at some locality selected 
by geologists as the most likely to afford useful infor- 
mation. 

When we consider that the estimated cost of sinking 
a shaft to a depth of twelve miles at present-day prices 
is not much more than the cost of one day of the war 
to Great Britain alone, the expense seems trivial as 
compared with the possible knowledge that might be 
gained by an investigation into this unexplored 
region of the earth. It might, indeed, prove of 
inestimable value to science and also throw additional 
light on the interna! constitution of the earth in 
relation to minerals of high specifie gravity. 

In Italy, at Lardarello, boreholes have been sunk, 
which discharge large volumes of high-pressure steam, 
which is being utilised to generate about 10,000 horse- 
power by turbines. At Solfatara, near Naples, a 
similar project is on foot to supply power to the great 
works in the district. It seems, indeed, probable that 
in voleanie regions a very large amount of power may 
be in the future obtained directly or indirectly by 
boring into the earth, and that the whole subject 
merits the most careful consideration. 

While on the subject of obtaining power may I 
digress for a few moments and describe an interesting 
phenomenon of a somewhat converse nature, viz., 
that of intense pressure produced by moderate forces 
closing up cavities in water. 

A committee was appointed by the Admiralty in 
1916 to investigate the cause of the rapid erosion of 
the propellers of some of the ships doing arduous 
duties. This was the first time that the problem had 
been systematically considered. The committee 
found that the trosion was due to the intense blows 
struck upon the blades of the propellers by the nuclei 
of vacuous cavities closing up against them. Though 
the pressure bringing the water together was only that 
of the atmosphere, yet it was proved that at. the 
nucleus 20,000 atmospheres might be produced. 

The phenomenon may be described as being analea- 
gous to the well-known fact that nearly all the energy 
of the arm that swings it is concentrated in the tag 
of a whip. It was shown that when water flowed 
into a conical tube which had been evacuated a 
pressure of over 140 tons per square inch was recorded 
at the apex, which was capable of eroding brass, 
steel, and in time even the hardest steel. The 
phenomenon may occur under some conditions in 
rivers and waterfalls where the velocity exceeds 50ft. 
per second, and it is probably as great a source of 
erosion as the washing down of boulders and 
pebbles. Then again, when waves beat on a rocky 
shore under some conditions intense hydraulic 
pressures will occur, quite sufficient of themselves to 
crush the rock and to open out narrow fissures into 
caves. 

Research.—The whole question of the future 
resources of the Empire is, I venture to think, one 
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which demands the serious attention of all scientists. 
It should: be attacked in a comprehensive manner 
and with that insistence which has been so notable 
in connection with the efforts of British investigators 
in the past. Insucha task some people might suggest 
we need encouragement and assistance from the 
Government of the country. Surely we have it. As 
many here know, a great experimental step towards 
the practical realisation of Solomon’s House 
prefigured by Lord Bacon in the “‘ New Atlantis ”’ 
is being made by the Government at the present time. 
The inception, constitution, and methods of pro- 
cedure of the Department, which was constituted in 
1915, were fully described by Sir Frank Heath in his 
paper to the Royal Society of Arts last February, 
and it was there stated by Lord Crewe that, so far 
as he knew, this was the only country in which a 
Government Department of Research existed.” 

It is obvious that the work of a Department of this 
kind must be one of gradual development with small 
beginnings, in order that it may be sound and lasting. 
The work commenced by assisting a number of 
researches conducted by scientific and professional 
societies which were languishing as a result of the war, 
and grants were also made to the National Physical 
Laboratory and to the Central School of Pottery at 
Stoke-on-Trent. The grants for investigation and 
research for the year 1916-17 totalled £11,055, and 
for the present year are anticipated to be £93,570. 
The total income of the National Physical Laboratory 
in 1913-14 was £43,713, and owing to the great 
enlargement of the Laboratory the total estimate 
of the Research Department for this service during 
the current year is £154,650. 

Another important part of the work of the Depart- 
ment has been to foster and to aid financially associa- 
tions of the trades for the purpose of research. Nine 
of these associations are already at work; eight 
more are approved, and will probably be at work 
within the next two months; and another twelve 
are in the earlier stages of formation. There are also 
signs of great increase of research by individual 
factories. Whether this is due to the indirect influence 
of the Research Department or to a change in public 
opinion and a more general recognition of the impor- 
tance of scientific industrial research it is difficult 
to say. 

The possibility of the uncontrolled use on the part 
of a nation of the power which science has placed 
within its reach is so great a menace to civilisation® 
that the ardent wish of all reasonable people is to 
possess some radical means of prevention through the 
establishment of some form of wide and powerful 
control. Has not science forged the remedy, by 
making the world a smaller arena for the activities of 


as 


* The Italian Government are now establishing a National 
Council for Research, and a Bill is before the French Chamber for 
the establishment of a National Office of Scientific, Industrial, 
and Agricultural Research and Inventions. 


3 For instance, it might some day be discovered how to liberate 
instantaneously the energy in radium, and radium contains 
24 million times the energy of the same weight of T.N.T. 








civilisation, by geducing distance in terms of time ? 
Alliances and unions, which have successfully con- 
trolled and stimulated republics of heterogeneous 
races during the last century, will therefore have 
become possible on a wider and grander scale, thus 
uniting all civilised nations in a great league to main- 
tain order, security, and freedom for every individual 
and for every State and nation liberty to devote their 
energies to the controlling of the great forces of 
Nature for the use and convenience of man instead 
of applying them to the killing of each other. 

Many of us remember the president’s banner at the 
Manchester meeting in 1915, where science is allegoric- 
ally represented by a sorrowful figure covering her 
eyes from the sight of the guns in the foreground. 
This year science is represented in her more joyful 
mien, encouraging the arts and industries. It is to 
be sincerely hoped that the future will justify our 
present optimism. 








H.M. Seaplane Carrier Hermes. 


His Majesty’s ship Hermes, the first vessel especially 
designed from the start for carrying aeroplanes and sea- 
planes, was launched from Sir W. G. Armstrong, Whit- 
worth and Co.’s Naval Yard at Walker-on-Tyne on Thurs- 
day, September 11th. During the war several ships were 
adapted for the purpose of seaplane carrying, but the 
Hermes is the first of the class to be especially built for 
the purpose. The keel was laid in January, 1918. The 
principal dimensions of the vessel are :—-Length overall, 
558ft. 6in.; length between perpendiculars, 548ft.; breadth 
below water, 70ft.; mean draught of water, 1&ft.; dis- 
placement, about 10,400 tons: launching weight, about 
6400 tons. The propelling machinery consists of twin- 
screw geared turbines capable of developing 40,000 shaft 
horse-power and giving a speed of 25 knots. The prin- 
cipal armament will consist of ten 6in. guns, four 4in. 
high-angle guns, and four 3-pounder saluting guns. The 
ship’s complement will be about 670 officers and men. 
Ten minutes after the launch of the Hermes several plates 
of the keel of a new Cunarder were laid on the berth vacated 
by her. Sir Philip Watts subsequently explained in a 
short speech that all warships on the slips had now to 
be launched as soon as it was humanly possible, in order 
to make way for merchant vessels. Since the Armistice, 
he said, the firm had accomplished a great deal in this 
direction. One large merchant ship for the Shaw, Saville 
and Albion Company wes already approaching the leunch- 
ing stage ; a large intermediate passenger and cargo liner 
had been laid down for the P. and O. Company ; another 
somewhat similar vessel had been commenced for the 
Cunard Company ; and a second vessei for the same com- 
pany had been Jaid down that day. Cargo vessels of 
5000 and 10,000 tons deadweight were about to be com- 
menced on the smaller building berths. Since the war 
started the firm, we are informed, has completed sixty- 
one vessels, representing a total displacement or gross 
tonnage of 281,532 and a total horse-power of 927,860. 
The total number of warships repaired was fifty-six, of 
merchant ships fitted with guns, &c., 586, and of new 
merchant vessels built twenty-two, giving a yrand total 
of war and merchant ships dealt with of 725. 





British Thread Milling Machines, 
No. II.* 


A THREAD milling machine of a very interesting 
design made by James Archdale and Co., Limited, 
Ledsam-street, Birmingham, is illustrated in Fig. 9, 
This machine is capable of cutting either interna] 
or external right-hand or left-hand threads, and can 
be quickly set up to give any standard pitch of thread. 
While it is intended for dealing with only compara 
tively short lengths of threads, it can operate on 4 
wide variety of forms of work covering a considerab|: 
range of diameters. Thus it has dealt with smal! 
brass washers for optical work and with 4.5in. shells, 
with work screwed 40 threads and with other work 
screwed one thread per inch, and with single threads 
and with multiple threads having as many as six 
starts. 

The general arrangement of the machine is show), 
in Fig. 13. The headstock carrying the cutter and 
the slide on which the cutter headstock is mounted 
are illustrated in Fig. 14. Fig. 15 illustrates the work 
headstock, and in Fig. 11 the machine is shown at 
work milling a left-hand internal thread of 0.35in. 
pitch on the carrier for the breech block of an 18 
pounder gun. 

Referring to Fig. 13 it will be gathered that the 
work head is driven from a five-step belt con 
journalled at the rear of the bed. The corresponding 
cone on the countershaft, it will be noticed, has six 
If of these steps the five larger are used, the 
following work speeds are obtained :—One revolution 
in 72, 92, 117, 152, or 202 seconds. If the five smaller 
steps on the countershaft cone are employed, the work 
speeds are as follows :—One revolution in 82, 106. 
138, 185, or 254 seconds. The cutter head is driven 
by a trav-llirg belt from a second countershaft, 
which itself is driven from the first by a pair of three- 
stepped cones. The cutter speeds thus obtainable 
are 98, 155, or 245 revolutiors per minute. From the 
five-step core at the back of the bed power is trans 
mitted to the work head through bevel wheels, a 
cross shaft ard a worm and worm wheel, as shown in 
the lower right-hand corner of Fig. 15. The worm 
wheel, it will be seen from the upper portion of the 
same engraving, surrounds an open-sided body 
journalled at its forward end within a split bush—the 
split being filled with felt—which is carried in a 
bracket bolted to the bed. This bracket towards the 
left is extended upwards to provide a couple of bear- 
ings for the guide screw, whereby the open-sided body 
and the work it contains are moved longitudinally 
through the required pitch distance during one 
revolution. The second of these two bearings con- 
tains the nut within which the guide screw moves. 

The cutter spindle, as will be gathered from Fig. 14, 
is bored conically to receive the cutter arbor, and is 
provided with a drawback bolt to hold the arbor in 
place. The spindle is driven from the belt pulley 
through single gearing. A rfon-geared form of cutter 
head is sometimes supplied. 

The cutter head is moved transversely on its 
carriage by means of the handle A—Fig. 14—which, 
when the correct setting has been found, is locked by 
a set screw. It will be noticed that the guides—on 
which the cutter head slides transversely on the 
carriage—themselves form part of a slide, which can 
also move transversely on the carriage, and that the 
handle A and the set screw holding it are attached to 
this slide. A spring B tends constantly to press the 
slide—and with it, of course, the cutter head—over 
towards the operator’s side of the machine. During 
the progress of the cut, however, it is prevented from 
so doing by a lever catch C which, journal ed on the 
carriage, interposes its nose against the edge of a 
sma‘! pate D attached to the slide. At the end of 
the cut, in a manner to be explained, the catch C is 
automatically knocked out, and the slide slips forward 
by the width of the catch and thus frees the cutter 
from the work. The handle E arranged with an 
excentric block at its head is used subsequently to re- 
set the slide and catch. The handle F traverses the 
whole carriage longitudinally, and the handle G locks 
it in the position required for the work in hand. 
Once found, this position can be recovered at any time 
by setting the end of the stop H—Fig. 15—against 
the face of the cutter head carriage. 

The means employed to operate the catch C auto- 
matically are shown in Fig. 15. They const of a 
push rod J, a plunger K at the end of a two-cranked 
shaft, and a cam plate L on the open-sided body 
carrying and rotating with the work. At the begin- 
ning of the cut the point of the plunger is at M, and 
is pressing against the plane surface of the cam. 
Very shortly afterwards the rotation of the work 
carries the cam past the plunger and allows the latter 
to move inwards to its limiting position. Here it 
remains until after a complete revolution of the work 
has been made, when it is struck by the rounded 
edge of the plate L and moved during the next 5 deg. 
of revolution of the work into the position N. This 
sideways movement of the plunger operates the push 
rod J, which, tripping the catch C on the cutter head- 
stock, causes the cutter, as stated, to withdraw clear 
of the work. 

The work and the cutter at this instant are still 


steps. 








* No. I. appeared September 12th. 
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revolving. Normally the cutter is allowed to con- 
tinue running ready for the next piece of work. The 
work has, however, to be stopped in order to change 
it. This stoppage is effected automatically. Attached 
to the back edge of the slide on the cutter headstock 
is @ bracket P—Fig. 14.. This bracket engages with 
w horizontal lever Q—Fig. 13—which in turn engages 
with a clutch situated between the belt cone and the 
bevel wheels driving the work headstock. Thus the 
withdrawal of the cutter from the work is accompanied 
automatically by the stoppage of the rotation of the 
work. 

When the secona piece of work has peen chucked 


depth. 


| can then be set into motion, so as to compiete the | 


Reclamping the guide screw nut, the operator lifts | 


by the slipping of the catch C into place. 





which has to be removed. 


This machine is capable of milling internal threads 


the plunger K from the position N to the position M. up to 44in. in diameter and external threads up to 
He then pulls on the handle E—Fig. 14—and so feeds | Gin. 
the cutter into the stationary work to the correct | deal with is lin. 
The attainment of this depth 1s indicated | ticular case depends upon the pitch of the thread, 
The work | the nature of the material, and the amount of metal 


The maximum length of thread which it can 
The actual maximum in any par- 


We understand that in 


thread by exerting a pull on the clutch rod handle U— | some cases as many even as four machines of this 


Fig. 15. 
The method of holding the work in the work head 


design may be attended to by one operator. 


The machines we have so far described are intended 


varies with the nature of the job being operated upon. | to deal with Whitworth or similar standaid vee 
In some cases a draw bolt operated by the hand wheel | threads. As stated in our first article, however, 
V—Fig. 15—can be employed in connection with a thread milling is extensively adopted for the forma- 





























FIG.9—INTERNAL AND EXTERNAL THREAD MILLING 


the machine is reset by causing the rotating part of | 


the headstock to slide back through the distance, 
approximately the pitch of the thread, which it 
advanced during the cutting period. The most 
direct method of recovering this distance would be 
to rotate the work-carrying portion of the headstock 
backwards through 365 deg. by means of the hand 
wheel R—Fig. 15—on the cross shaft carrying the 
driving worm. It has, however, been thought 
desirable to provide an alternative method, one which 
is probably quicker and easier for the operator. 


Under this method the operator frees the guide screw | 


nut in its housing by loosening the clamping handle 8. 


| 
| 
| 
| 
| 


MACHINE—-ARCHDALE 


collet chuck. In other instances, as shown in Fig. 11, 
the work is carried in a special clamping fixture 
attached to the nose of the rotating member of the 
headstock. The guide screw and its nut can readily 
be changed to suit any standard pitch of thread 
required. We understand that the screw and nut 
can be removed and a new pair put in place in from 
2} to 3 minutes. It is to be noted that the cutter 
always rotates in the same direction whether the 
thread being cut is external or internal. When 


| cutting an external thread the cutter lies against the 


side of the work nearest the operator. On internal 
work it operates on the side of the bore farthest away 
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FIG. 11—ARCHDALE’S MACHINE MILLING A LEFT-HAND INTERNAL THREAD 


The hand wh>el T, keyed to the guide screw nut, is 
thereafter released from the restraint of the spring 
plunger shown engaging with a hole in its rim, and is 


rotated through a complete revolution until the | 
This movement | 


plunger once more engages with it. 
of the guide screw nut pulls—or pushes—the work 
carrier through a distance equal to one pitch of the 
thread being cut. The remaining distance repre- 
sented by the extra 5 deg. of rotation is recovered 
by turning the handle R through the required amount. 
An indicator is provided to facilitate accurate re- 
setting. 


from him. In consequence of these fects, it is neces- 
sary to rotate the work in one direction or the other, 
according as the thread is internal or external. The 
change is effected by crossing the driving belt for 
inside work, outside work being milled with the belt 
|open. In this way the cutter always runs against the 
rotation of the work. For right-hand threads a right- 
hand guide screw and nut are required, and the cut 
is commenced at the headstock end of the work. For 
left-hand threads a left-hand guide screw and nut are 
necessary, and the cut is begun at the tailstock end 
of the work, 


| at the foot. 


FIG. 10—SMALL SQUARE THREAD MILLING MACHINE—HOLROYD 


tion of square and similar threads of heavy section 
Machines for this purpose have for some considerable 
period been produced by Messrs. Holroyd, of Milnrow, 
of which firm Mr. Liebert, one of the pioneers of 
thread milling in its modern form, is managing 
director. In milling a square thread, as we have 
already remarked. the usual practice followed is to 
employ a single-row or disc cutter formed to the 
thread shape and not a multiple or gang cutter of the 
usual thread milling type. The cutter forms the 
thread pitch by pitch, and during the cutting opera- 
tion is fed progressively along the whole length of 
the work, and not merely through a distance equal 
to one pitch of the thread. In addition, the axis 
of the cutter is not set parallel with the axis of the 
work, but is inclined at an angle equal to the angle of 
slope of the thread. 

Before describing examples of Messrs. Holroyd’s 
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FIG. 12—MILLING A SQUARE THREAD 


square thread milling machines, it may be noted that 
it is impossible to thread-mill a perfect square thread. 
Thus if Fig. 12 he regarded as representing a portion 
of such a screw it will be seen that the angle of slope 
at the top edge of the thread is not the same as that 
If, then, the cutter is placed with its 
axis at right angles to the top edge A A, this edge will 
be cut at the correct angle, but the root line B B will 
be cut at the wrong angle. The section milled under 
these conditions will be a hollow one. If, on the 
other hand, the cuttcr axis is set at right angles to 
the root line B B, the thread is milled with a tapered 
section. In practice the trouble is largely surmounted 
by setting the cutter axis midway between these two 
positions. Thus in the case of a 1jin. diameter screw 
with two threads per inch the angle of the top edge is 
6 deg., of the root line 9 deg., and’of the mean line 
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INTERNAL AND EXTERNAL THREAD MILLING MACHINE 
. JAMES ARCHDALE AND CO., LIMITED, BIRMINGHAM, ENGINEERS 


For description see page 274) 
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FIG. 183—GENERAL ARRANGEMENT OF THE MACHINE, SHOWING DRIVING SYSTEM 
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FIG.14—CUTTER HEADSTOCK AND CUTTER HEADSTOCK SLIDE 
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to which the cutter is set 74 deg. Should this approxi- 
mation not give a sufficiently accurate fit, the nut 
can be formed with a tap produced in a screw milling 
machine. By adopting a cutter the faces of which 
are not parallel, but formed slightly taper—say, 
34 deg.—a very close approximation to a perfect 
square thread can be milled. 

The same difficulty arises theoretically in the case 
of Whitworth threads, but in practice it can, in 


general, be ignored, because the pitch being fine and | 


the depth of cut small relatively to the diameter of 
the work, the difference between the two angles is 
negligible. Indeed, with a fine pitch thread of Whit- 
worth form it is not customary to trouble at all about 
angling the cutter, the axis of the cutter for all pitches 
of thread being set strictly parallel with the axis of the 
work. The effect of this procedure is simply to deduct 
from the clearance on one side of the cutting teeth 
an amount equal to the angle of the thread being cut 
and to add a like amount to the clearance on the 
other side. 

A second point of general interest connected with 
the milling of long threads, particularly those of non- 
Whitworth section and of small diameter and coarse 
pitch, is the effect of torsion in the work. Ina lathe 
the reaction of the screwing tool on the work is slight, 

















axis. The cutter spindle inside the box carries a worm 
wheel, which meshes with a worm on a transverse 
shaft, also journalled in the box and passing through 
a curved slot in the face-plate. At the rear of the 
face-plate this transverse shaft is fitted with a pulley, 
which is driven direct by belt from an overhead 
countershaft. The feed to the cutter head is obtained 
from a leading screw and change wheels, so as to 
permit different pitches of thread to be cut. 

The work head is of a simple design, and does not 
| call for any description. It is arranged with a micro- 
| meter hand wheel to facilitate the cross adjustment 

of the work, a quick withdrawing motion being 
incorporated with the hand wheel. The method of 
| driving the machine—that is to say, of communicat- 
ing rotation to the chuck spindle and to the leading 
screw of the cutter head—is perhaps a little out of 
|the common run. Both drives originate in the belt 
| pulley A on the shaft B. By means of mitres and 
| reduction gearing motion is transmitted from B to 
| the shaft C. A worm and worm wheel are then 
| employed to take the motion to the shaft D, whence 
|it is transmitted through mitres to the shaft E. 
Of these four shafts, the shaft B is plain, the shaft C is 
carried in a bearing mounted on a pivot at F, the shaft 











spindle is carried in a plain longitudinal slide. 
The chief data relating to the square thread 


machine are as follows :—- 


Diameter of cutter, external .. .. .. Ilfin. 

Diameter of cutter, internal .. .. ifin. 

Spend:of entiet: 2) 06 ac ss 6 89 r.p.m. 
Movement of cutter spindle + 15° to — 15° 
Maximum pitch cut .. .. .. «. fin. 

External work, largest diameter .. 4fin. 

External work, greatest length 3in. 

Internal work, largest diameter 4tin. 

Internal work, greatest length 3in. 

Internal work, smallest diameter . ljin. 








The James Watt Centenary. 
No. I. 

Tue celebration of the centenary of the death of 
James Watt—which occurred actually on August 
25th. 1819—arranged by a Birmingham committee, 
of which Mr. W. Mills, the inventor of the Mills’ hand 
grenade, is the chairman, was opened on Tuesday 
morning at the Mason College, Birmingham, by a 
speech of welcome from the Lord Mayor, followed by 
addresses from Professor Burstall and Mr. Hele Shaw. 
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FIG. 15—DETAILS OF WORK HEADSTOCK OF ARCHDALE’S THREAD MILLING MACHINE 


and as a consequence the work is not twisted to any 
perceptible amount. In the case of a thread milling 
machine the cut is taken to the full depth at once, 
the reaction of the tool on the work is strong, and the 


twist developed may result in the screw being pro- | 


duced perceptibly short. In a case in point, a screw 
lin. diameter and 49in. long, screwed four threads 


per inch, was found to be about five-thousandths | 


of an inch short as a result of the torsion produced in 
the work. Means of correcting this defect, analogous 
to the means frequently employed on screw-cutting 
lathes to permit an accurate thread to be cut from 
an inaccurate leading screw, have been devised, and 
will be described later 


A small machine designed by Messrs. Holroyd for | 


milling internal square threads with a single-row 
cutter is illustrated in Fig. 10. The machine has two 
heads, which slide at right angles to each other. The 
cutter head has a vertical face formed with two 
curved tee slots to carry a box in which the cutter 
spindle is journalled. The cutter is disposed at the 
centre from which the tee slots are struck, so that 
in adjusting the spindle to suit the angle of the thread 
required the cutter does not suffer any translation, 
but purely a rotation about a horizontal transverse 


work head spindle through a second mitre and the 
shaft E at its extreme right hand end carries the first 
driving pinion of the change gear train. The left- 
hand end of the shaft C is supported in a box, which 
by means oi the handle H can be lifted into engage- 
| ment with a catch G at the end of a shaft passing to 
the rear of the machine parallel with the spline shaft 
|D. A knock-off rod at the rear of the machine, 


| parallel with the shaft E, is operated by an adjust- 
able stop onthe cutter carriage, and when moved causes 
the catch G to unhitch the end of the shaft C; the 
worm thereon thus falls out of engagement with its 
worm wheel, and the drives to the work spindle and 
| cutter slide are simultaneously interrupted. 

The machine can readily be adapted for milling 
external as well as internal threads of short length, 
and can be set up to deal with both square and veg 
threads, the latter with an ordinary gang cutter. 
For cutting ordinary Whitworth pitches of vee 
threads, however, it is not necessary, as we have said. 
to incline the cutter spindle, sc that the means pro- 
vided for this purpose become superfluous. For 
purely vee thread work with a gang cutter Messrs. 
Holroyd supply a modified type of machine similar to 
that just described, except for the fact that the cutter 





The attendance at these opening proceedings was 
smaller than could have been desired, possibly 
because delays in printing had retarded the publica- 
tion of the full programme. In the afternoon, when 
a memorial service was held in Handsworth Parish 
Church and a wreath was laid at the feet of Chantrey’s 
beautiful monument to James Watt, and subse- 
quently at the garden party in the grounds of James 
Watt’s old home, Heathfield Hall, now the property 
of Mr. George Tangye, very many more people were 
present, and the Lord}Mayor’s soirée on the same 
evening was largely attended. 

Professor Burstall took as the subject of his short 
address, which we reprint below, “‘ The Rise of Engi- 
neering Manufacture,” whilst Mr. Hele Shaw dealt 
with the subject of ‘‘ James Watt and Invention.” 
The latter address was rather discursive and a little 
disjointed, but Mr. Hele Shaw has a manner of his 
own which lends attraction to all his speeches. 
The point of most consequence was his suggestion 
that instead of setting up a James Watt Chair of 
Research into the Principles of Prime Movers, as 
recommended by the Committee, a Chair of Invention 
should be established. The chair, as we understand 
him, was to be peripatetic ; that is to say, the pro- 
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fessor or professors who filled it would travel the 
country and teach the principles of patent law, 
patent practice. and so on. We are not sure that 
Mr. Hele Shaw wished his hearers to believe that 
invention could be taught, but we gathered that his 
view is that invention couid be encouraged by bio- 
graphical and historical lectures. Speaking for the 
Committee, Mr. Mills said the suggestion should 
receive careful consideration. 

An interesting feature of the proceedings was the 
presentation of an illuminated address from the 
Engineering School of Trondjem. 
te The service in Watt's church was admirably 
arranged. It opened with Addison’s beautiful hymn 
beginning “ The spacious firmament on high,’ and 
included an anthem composed by Dr. A. J. Silver, 
organist of the church, to words drawn from Ecele- 
Siastes xliv, beginning with the words ‘* Let us now 
praise famous men.” An interesting address on 
Watt and his works and character was then delivered 
by the Rev. E. W. Barnes, F.R.S., Canon of West- 
minster and Master of the Temple. 

At the garden party many notable engineers were 
present, including representatives from the councils 
of many of our own institutions and from foreign 
and American institutions. The universality of the 
homage to James Watt was thus made manifest. We 
heard, however, many comments, some strongly 
worded, on the fact that the Institution of Mechanical 
Engineers, which was founded in Birmingham and 
has particular association with the work of Watt, 
had not thrown itself heartily into the commemoration 
and arranged to be largely represented. 

THE RISE OF MANUFACTURE. 
An address by Professor F. W. Burstall, Birmingham 
University. 

region of animate life the process 
is generally held to account for 
forms of animals and plants which 
we see to-day, and to some extent evolution 
clearly visible in the manners and _ institutions 
of civilised people. When, however, we have to 
consider the history of manufacture we are dealing 
with a subject about which there is very little accurate 
information and whose complete development is yet 
to be written down. Manufacture must be dis- 
tinguished from handicraft by comparatively sharp 
lines, as, while the two aim at the same result, manu- 
facture is concerned with a production of a given 
article in fairly large quantities. Hand skill in the 
working of the metals is, of course, almost as old as 
humanity itself, and if for the sake ot comparison we 
consider how machines were made in the year 1765, 
the.date of James Watt's immortal discovery of the 
separate condenser, it will enable us to form a clearer 
idea of the subsequent development. The working 
in metals, more particularly iron, steel, and the 
bronzes, have reached a high state of development 
by the middle of the eighteenth century, when the 
articles themselves were comparatively small. As a 
proof of this we have only to consider the manufac- 
ture of fire-arms, nautical instruments, clocks and 
watches, and tools of all descriptions. 

The craftsmen ot that date were capable of pro- 
ducing work having a high degree of finish. Many of 
the machine tools, such as taps and dies, screws and 
the lathe, were all in regular use. The origin and 
development of the screw from its crude form of the 
Middle Ages is a subject on which one might spend a 
great deal of time ; but it is certain that the work- 
men of the eighteenth century were able to cut screws 
with a fair degree of accuracy for their times. 

The art of casting the metals is, of course, old, 
and comparatively large castings have beon produced 
for cannons and bells in very early times. On the 
other hand, we are all aware of the fact that mech- 
anical work had to be produced by the muscular power 
of humanity or horses, and hence the sizes were always 
strictly limited. The machining or finishing of large 
surfaces was practically unknown; the slide rest 
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existed in a small form, and the geared lathe had. 


naturally not developed when there was no power 
available to drive it. Ido not think I am going 
too far when I assert that the lack of development 
throughout the Middle Ages was almost entirely 
caused by the lack of power. This is clearly shown 
by the rate at which material progress has advanced 
since the discovery of the rotative steam engine. 

A close study of the Watt engine now at Ocker Hill, 
built in 1776, makes apparent some of the difficulties 
which those early engineers had to struggle with in 
making machine parts to withstand fairly high 
stresses. The beam is undoubtedly the criginal one, 
by the fact that the compression members are made 
ot oak, as they were unable to construct a large cast- 
ing at that date, and hence the built-up beam, which 
involved some fairly large bolts and nuts. These bolts 
unquestionably had to be cut by hand and the nuts 
made as to-day by means of atap. The later engines, 
such as the Lap engine, now in South Kensington 
Museum, and the engines at Whitbread’s Brewery 
some twenty years after, show what a vast change had 
taken place, as evidently during this period the 
machine tools had been evolved and work could 
easily and rapidly be carried out, which was impossible 
in 1776. Generally, Boulton and Watt are looked 
upon as the first builders of steam engines. Their 
work in starting a system of co-ordinated manufac- 
ture seems to have been overlooked, yet probably it 





is quite as important as the power development 
which they inaugurated. Some of those present will 
have the opportunity of studying three engines made 
by this firm at different dates, and I would commend 
them to contrast carefully what we term the Lawley- 
street engine made in 1812, and the first engine at 
Ocker Hill. The difference can only be described as 
revolutionary. The Lawley-street engine bears about 
it all the work of a modern engineer ; the shaping of 
the parts, the design, the arrangement, are all modern, 
and the materials are handled by the constructor in 
a modern way. I cannot help thinking, although I 
have no proof to that effect, that the man who wrought 
this change was William Murdock, as from 1800 he 
was manager of the works after Boulton and Watt 
themselves had retired, leaving the direction of affairs 
to their two sons, who no doubt took a part, but 
probably mainly in commercial administration. We 
know, however, that from his earliest times Murdock 
had been an engineer of rare power. It is not dis- 
paragement to the genius of Watt to suggest that in 
the art of grouping metals together in the most 
advantageous form and in manufacture Murdock 
was certainly his equal and perhaps his superior. 

Much to-day in the routine of an engineering busi- 
ness, such as the form of drawing, instructions for 
workmen, shop organisation, such as foremen and 
leading hands, would almost appear to have originated 
in the Soho Foundry. Naturally, having to deal 
with comparatively large pieces of material, new 
methods had to be devised, and men had to be trained 
up to undertake the work. The drawings made by 
Watt show clearly the finish and detail of the civil 
rather than the mechanical engineer, and the making 
of highly finished working drawings seems to have 
been always the practice of the Soho firm, and this 
tradition was handed down to nearly my own day’ 

Aithough Watt was perhaps the earliest advocate 
of the decimal system both of length and weights, | 
cannot find that he made any endeavour to intro- 
duce the decimal system into manufacture, from which 
I rather gather that any questions of interchange- 
ability or accurate dimensions in the larger items of 
engine parts did not oceur to him. There is no trace 
of the gauge system even in the latter days of the 
thirties and ‘forties; each engine was made as 
needed, each machine was made by itself and the fits, 
while excellent, were not made to accurate dimen- 
sions. So far as I have been able to ascertain the 
system of accurate measurements originated with 
Sir Joseph Whitworth. He young man was 
employed in London in a construction of the caleulat- 
ing and analytical machines designed by the cele- 
brated Charles Babbage. These machines were con- 
structed by the aid of Government money, but were 
never finished, as Babbage was one of those inventors 
who, before finishing any one machine, had designed 
another to supersede the first. 

These calculating machines were dependent upon 

accurate fits of a number of parts, and no doubt 
Whitworth here recognised great difficulty in pro- 
curing articles made to exact dimensions, and as 
early as the ‘thirties and “forties he commenced to 
produce accurate plug and collar gauges, and he may 
be said to have been the father of the accurate machine 
tool. 
The conceptions of accuracy put forward by Whit- 
worth were certainly ahead of his times, and radical 
improvements in methods of manufacture did not 
develop to any great extent in that dreary period 
lying between 1830 and 1880, owing largely to the 
fact that this country having the start in industrial 
progress was fully occupied in meeting the needs of 
other nations. The changes in the materials, and 
the manufacture of steel introduced by Bessemer, 
and later the open-hearth process of Siemens and 
Thomas and his partner, Gilchrist, form the next 
landmark in the development of manufacture, as 
this process allowed the use for the manufactures of 
steel, of ores, which formerly were unsuitable, and 
hence caused the appearance in the industrial field 
of America and Germany, which commenced really 
soon after the Franco-Prussian War of 1870. Nations 
such as America and Germany, who lacked the know- 
ledge born of experience, which we possessed, turned 
their attention to educational and scientific methods 
of supplying their deficiencies, and this fact caused 
an outside development in a somewhat different 
direction in these countries than amongst ourselves, 
and we only just realise now the great value of scien- 
tific knowledge and value education in industrial 
pursuits. It should not be supposed that our defi- 
ciencies in this respect are due to lack of 
ability. It is inevitable that the leaders of industry 
in one generation should tend to fall behind in the next 
owing mainly to over-confidence in their own com- 
mercial supremacy, but there is little doubt that we 
have now recognised that our future as a race will 
depend on our learning to appreciate the value of 
scientific matters. I allude to this point to explain 
some of the reasons for the advances made in manu- 
f@eture in other countries, more particularly in what 
I term precision work; that is, the manufacture 
of articles requiring an accuracy in their manufacture 
involving an error not greater than one part in two 
thousand. 

The modern conception of mass production could 
not, however, have originated in any of these times 
from the fact that there was no demand for a large 
number of accurately made machine parts. Com- 


as a 


merce at the date of 1845, from an engineering point 
of view, was almost wholly engaged in the locomotive 
engine, stationary engine for mill work, the marine 
engine, and to some extent the machinery for use in 
mills such as flour, sugar, paper, &c. In all these 
cases very few machines were required at one time, 
and there was therefore no point in mass production ; 
which only became a commercial proposition with the 
introduction of the bicycle in the early ‘eighties. 
From that time it has spread rapidly, and the large 
modern factory is the result. Naturally this 
development has taken place with the greatest rapidity 
in countries having large unrestricted markets, and 
this is where the American engineer had such an 
opportunity for his commercial instincts. 

After the great Civil War of 1862 the immense 
continent of America was open. Tho demand for 
manufactured articles to augment the scanty labour 
available was enormous, and it is this cause probably 
more than any other which has developed the 
American machine tool trade to its present dimen- 
sions. When, however, we consider the textile 
industry the conditions are somewhat different. 
Great Britain had developed both spinning and weav- 
ing long before the days of Watt, and as the loom is 
one of the simplest and roughest of contrivances mass 
production was obtained by multiplying the number 
of machines for the production of cloths, as success 
depended mainly on a number of small details learned 
wholly by experience, so that the textile industry is 
one which is suited to an old country, and which 
languishes or dies in a colonial civilisation. This 
truth is borne out by the fact that no extensive deve- 
lopment in the textile industry has taken place out- 
side Europe. 

Something ought to be said with regard to the 
human side of manufacture, which at the present 
time has been so prominently brought before the 
public eye. It seems to be commonly assumed that 
the modern factory worker is not so well looked after 
or so happy as the mechanic in the days of Boulton 
and Watt, and that we should aim at a return to the 
village and cottage industry system as against the large 
machine-equipped factory. I do not think it can be 
too strongly emphasised that these conclusions are 
entirely erroneous, as the factory worker of to-day 
is a very much finer specimen of humanity than his 
forefather both physically and morally, and in the 
next place he is both by Government and his employer 
much more considered. Hence we should make no 
pefiort to return to the small industrial system. The 
hopes of humanity are much more likely to be 
realised by grouping manufacture together in large 
and properly subdivided sections than by any return 
to the old and costly process of hand work. 

There has been a school of thought, loudly voiced 
by Ruskin, entirely in favour of hand work and looking 
down and despising the machine made product. 1 
venture to think these gentlemen would do better to 
confine their attention artistic instincts rather 
than to the material wants of mankind. It is a great 
error to suppose that the skilled brain which lies at 
the back of the work of any one of the machines is in 
the slightest degree inferior to the clever hand crafts- 
man. There is not the slightest likelihood of the 
highly skilled workman ever being superseded by 
any machine ; he is more highly skilled to-day than 
he ever has been. The work he has to carry out 
calls for the exercise of powers unknown to _ his 
ancestors, and the demand for such men is far in 
excess of the supply. There are, however, and will 
be in the future, vast numbers whose work is of a 
monotonous character, calling for but little skill 
of either hand or brain; these are the machine 
tenders. This, however, is no new problem. In 
all times it has been the lot of the greater number 
of humanity to engage in monotonous tasks. 
Take, for example, the hand weaver; he had 
not merely to throw the shuttle, but to provide the 
motive power for actuating the shafts of the loom. 
His labours were even more monotonous than those 
of a mechanic to-day. All of us have to 
carry out a number of operations in which we feel 
a little or no interest, and I think a certain amount 
of it forms an _ excellent discipline for human 
nature. What we have to do, however, is to provide 
healthy means of recreation for those engaged in 
these uninteresting tasks. This, however, is more 
the-work of the humanitarian and sociologist, but it 
undoubtedly is a subject so important that it will 
have to receive due attention from those in whose 
hands the future development of manufacture and 
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Railway Matters. 





Iv is officially stated that the rateable value of railway 
property in Willesden—which includes other companies 
than the London and North-Western—is nearly £100,000, 
which is about one-tenth of the whole assessment, 


THE position of general manager to the New Zealand 
Government Railway—a post of more importance than 
the title implies—vacant by the resignation of Mr. E. H 
Hiley, has been filled by the promotion of Mr. R. W. 
McVilly, the assistant general manager. 


A CLEAR summary of the existing travel facilities over- 
land from London to Mediterranean ports and thence by 
fast steamers to Pireus—port of Athens-~-has been pro- 
duced by the London offices of the Italian State Railways. 
It shows that one can travel to the Athens Exhibition 
first class throughout for £29 10s., including sleeping car, 
and for £16 10s. second class. 

THE powers under which the chief inspecting officer 
will inspect the entrances to the Midland station at 
Nottingham, referred to in this column of our issue of 
August 29th, were given in the Act of 1871, Section 4 (1) 
of which said: ‘‘ He may enter and inspect any railway 
and all the stations, works, buildings, offices, stock, plant, 
and machinery belonging thereto.” 


Wuitst the 9.54 a.m. express from the Quay d’Orsay 
Station, Paris, to Toulouse, on the 4th instant, was stand- 
ing, owing to a breakdown, between Castlenau d’Estrete- 
fonds and St. Jory, twelve miles from its final destination, 
it was run into by the 6.39 p.m. train from Bordeaux to 
Cette. The rear two carriages on the former train were 
telescoped and fifteen passengers killed. 


AMONG the papers read at the recent meeting of the 
British Association were two on railway subjects. Mr. 
Aeworth spoke on ‘ Transport Policy’ and Lieut.-Col. 
Sir George Beharrell on ‘* Statistics of War Transportation 
in France.’ Sir George, we would add, is the Director- 
General of Finance and Statistics in the new Ministry 
ot Transport, and his paper was based on first-hand 
experience in France. 

Tue 23rd inst. is proposed as the date from which the 
Ministry of Transport shall take over from the Board of 
Trade and the Ministry of Health the powers and duties 
specified in the Ministry of Transport Act. Copies of the 
draft Orders in Council by which the transfers will be 
made, with such exceptions as may be specified in the 
Orders, may be obtained on application in writing “i the 
Secretary, Ministry of Transport, Whitehall, 8.W. 


From July Ist the war bonus of officers ean a 
salary of £150 a year or more was changed from 33s. per 
week to the Civil Service scale of £60 plus 20 per cent. of 
salary. Those rated at less than £150 will continue to 
receive the 33s., as this is £85 16s. a year and higher than 
the Civil Service rate of £60 plus 20 per cent. of salary. A 
youth rated at £80 a year receives nearly £166 a year 
under the former, but would get only £156 under the latter. 

In our Notes for July, which appeared in the issue for 
August Ist, allusion was made to a strike during the former 
month of engine-drivers on the North-Eastern Railway. 
This arose out of the tests of the men’s eyesight. It was 
mentioned then that the Board of Trade was to furnish 
within a month conditions for a national eyesight test. 
This was duly done, but it has had to be rejected by the 
railway companies because of its severity ; an incident 
which prompts the thought: If the companies considered 
it too severe what would the men say? As a result a 
committee has been formed of representatives from the 
railway locomotive and operation departments, the railway 
medica! officers, and of the two men’s unions. 

A PARAGRAPH in the daily newspapers of Tuesday last 
intimated, as a result of an interview someone had had 
with the secretary to Sir Eric Geddes, that goods rates were 
about to be raised. This, of course, has been Jong antici- 
pated as one of the first results of the Transport Act, 
but the question is by what percentaye will the rates be 
increased. In 1913 the goods receipts were £66,639,709, 
so that 33 3 per cent. on that amount would bring in over 
20 millions. If, however, as mentioned in a leading article 
in our issue of August 8th, the total receipts, passenger 
and goods, for 1919-20 will amount to £161,500,000—an 
increase of 38 millions over 1913—the goods receipts might 
be 90 millions, one-third of which would be 30 millions, 
or one-half the anticipated deficit. 


Tue Metropolitan Railway Company is about to adopt 
enamelled season tickets for those travellers who will 
take them out for twelve-month periods. The idea is an 
experimental one, and for the present applies only for 
first class between Harrow and Baker-street and for third 
class between Harrow and Liverpool-street. The former 
will be circular and the latter oblong. The scheme is 
intended to assist season ticket holders, in that they are 
still required to show their tickets on every journey, 
and if the results give satisfaction other points will be 
similarly treated and gradually become general. We 
understand that other companies are not at present likely 
to imitate the Metropolitan Company's example owing, 
it is said, to the cost. This is a pity. 

Tue Departmental Committee which is inquiring into 
the Gattie scheme is meeting twice weekly. For the 
present it is not our intention to review or comment upon 
its proceedings, as they are being reported fairly fully in 
the daily papers. One important point was, however, 
mentioned on the 10th instant, which should be upon 
record now. The chairman said that the Committee 
was unable to accede to Mr. Gattie’s request for detailed 
statistics of tonnage, &c. Of their own knowledge the 
members were aware that most of the information required 
was not in existence, and that to obtain and marshal it 
would involve so much labour and so much delay that to 
pause in the proceedings for that purpose would be as 
much a disservice to Mr. Gattie’s own scheme as to the 
interests of the transport question as a whole. They did 
not think this information was necessary for ascertaining 
if a moderately sized installation would serve as a fair 
practical test of Mr. Gattie’s scheme, and they suggested 
it would be of assistance to the Committee if he would 
indicate what hypothetical tonnage he would be prepared 
to work to for purposes of his experiment. 


Notes and Memoranda. 





AN inquiry was held on Wednesday, the 10th inst., into 
the application of Manchester Corporation for sanction 
to borrow £1,042,000 for the new generating station at 
Barton. 


THe Comptoir des Fontes Hematites represents an 
amalgamation of eleven of the principal iron and steel 
concerns in France. The new concern will handle hema- 
tite, spiegeleisen, and ferro-manganese. 


THE total quantities of American petroleum products 
sent abroad during the twelve months ended last June 
amounted to 2,531,260,784 gallons, valued at 344,613,109 
dols., as compared with the record aggregate during the 
previous twelve months of 2,677,036,228 gallons, repre- 
senting a value of 298,329,051 dols. 


THE scheme for the erection of a large hydro-electric 
works at Tange, Denmark, to supply the whole of central 
Jutland between Djursland and Salling, previously sus- 
pended owing to difficulties arising from the war, is now 
to proceed, and a company has been formed for this pur- 
pose under the title of the Gudenaa Central Station Com- 
pany. 

Tue Tata Steel Works of India are now resuming con- 
tracts for the supply of pig iron to the Kawasaki Dock- 
yard and Messrs. Suzuki and Co., Japan. The contract 
of the Kawasaki Dockyard extends over five years, cover- 
ing 175,000 tons, of which 35,000 tons are to be delivered 
next year. The quantity to be imported by Messrs. 
Suzuki during next year is put at 30.000 tons. 


THE following special properties are claimed for an 
alloy of aluminium with 10 per cent. of calcium :—It is 
lighter than aluminium; can be readily remelted; does 
| not decompose in water; and is more resistant to corro- 
sion than alloys of aluminium with copper, tin, or zinc. 
In castings it takes on minute details of moulded designs, 
it machines well and satisfactorily, and is free from 
brittleness. 

Ir is anticipated that one of the two large hydro-electric 
stations which are to be coupled to the water powers of 
Mount Gleno, in the valley of the Scalve, Italy, and 
employed for industrial purposes, initially for the working 
of the cotton mills of the firm of Galeazzo Vigano, at Ponte 
| Albiate, and the blast-furnaces in the Dezzo Valley, will 
| be complete by the spring of next year, and the other in 
1921. The capacity of the two plants will total 14,000 
horse-power. 

A SHOWER hath for mules has been installed, according 
to the Iron and Coal Trades Review, in some of the mines 
of the United States Steel Corporation and of some of 
its subsidiaries. It has proved an efficient method for 
| the removal of dirt and perspiration from the mule, the 
accumulation of which is unavoidable. Humane treat- 
ment and attention to the physical well-being of these 
animals undoubtedly prolongs their life and increases 
their efficiency. 





ACCORDING to the Journal of the Royal Society of Arts, | 
it has been decided to cut a tunnel under the Shimonoseki | 


Strait in Japan, thus linking together the railway stations 
of Honshu and Kyushu, which are at present connected 
| by ferry boats. The total length of the tunnel will be 
| Seven miles, of which one mile will be completely under the 
|sea. It is anticipated that a preliminary survey of the 
sea bed and the drafting of the general plans will occupy the 
next two years, and that the work will be commenced in 
1921 and completed in 1928. 

Ir was recently stated by the President of the Board of 
Trade that a great majority of the principal railway 
companies in the United Kingdom still possess stock 
lighted by gas, but they concur with the inspecting officers 
of railways in regarding electricity as preferable to gas 
for lighting rolling stock, and are fitting their new carriages 
accordingly. A number of companies are also converting 
their existing stock to make it suitable for electric lighting, 
and considerable progress had been made with this work 
before it was necessarily interrupted by the war. 


In a lecture on ‘** Water Power” which Professor 
Magnus Maclean delivered before the Institution of 
Electrical Engineers on the occasion of the visit to Aber- 
deen, the following data were quoted from a report of the 
Conjoint Board of Scientific Socieiies :—Countries vary 
considerably in the completeness with which they have 
utilised latent water power resources. Germany heads 
the list with 43.4 per cent. of possible power used, Switzer- 
land follows with 25.5 per cent., and the United States 
with 24.9 per cent. Of the ten countries tabulated, 
Great Britain comes last with only 8.3 per cent. 


A REPORT has just been issued by the Corporation elec- 
trical engineer, Dundee, on the question of extending the 
city’s electrical supply by the utilisation of water from the 
Tummel Valley. Mr. Richardson estimates the cost of 
the Loch Tummel scheme at £1,250,000, and states that 
electricity could be supplied at from 1d. to 1 .08d. per unit, 
compared with 1.28d. per unit at the coal-driven 
generating station. The scheme involves the building of a 
dam at the eastern end of Loch Tummel, raising the 
water levei, and carrying the water to a power-house 
situated on the river Tummel below the junction of this 
river with the river Garry. The scheme apparently could 
easily supply any demands en roule without prejudicing 
the interests of Dundee. 

THE new water supply for the city of Victoria on 
Vancouver Island is taken from Snooke Lake, which has an 
area of about 978 acres at 555ft. above sea-level. By 
raising the water level by 12ft. an area of 1180 acres was 
obtained. This gives a reservoir capacity of over 54 thou- 
sand million gallons, but by the harnessing of an additional 
watershed to the supply and the raising of the Snooke Lake 
dam to 45ft., the capacity will at a later date be increased 
by more than three times, the water from the second water- 
shed being led into Snooke Lake by a conduit line 5 miles 
long. The 40im. concrete pipe line is 27 miles long, and 
there is a steel pressure pipe line 36in. in diameter and 
11 miles long. There are six syphons, of which the deepest 
is 600ft. in length, with a maximum head of 90ft., and a 
local reservoir about 11 miles from the city with a capacity 
of 136 million gallons. 








Miscellanea, 





As our readers know, the Executive Committee of the 
Industrial League has for some time past been negotiating 
with the Industrial Reconstruction Council for a fusion of 
the two societies. We learn now that these negotiations 
have been quite successful, and that a complete amalgama- 
tion has been agreed upon, subject to the consent of the 
members of the League. The name agreed upon for the 
new body is ‘* The Industrial League and Council.” 


Most people think of the Welsh Eisteddfod as a musical 
festival with a Druidical flavour, and they may be sur- 
prised to hear that it interests itself also in applied science. 
Next August the Eisteddfod will be held in Barry, and the 
first item on the programme of that meeting is a com- 
petition essay on “‘ The Use of the Water Power of Wales 
for the Development and Advancement of Welsh Indus- 
tries.’” The prize is much larger than usual, being no less 
than £100, and is offered by the proprietors of the Western 
Mail. 

WitH!a view to assisting in the restoration of 
normal “{conditions, the restrictions imposed on the 
transport of coal by rail under the Coal Transport 
Reorganisation Scheme were suspended as from Sep- 
tember lst until further notice. In order to give effect 
to this decision a general permit has been issued, and it 
is not now necessary until further notice to apply for 
permits in individual cases. ‘This decision does not affect the 
instructions at present in force to suppliers of coal as to 
the maintenance of supplies to their existing customers. 


UnDER the Government scheme of financial assistance 
for the higher education of ex-Service officers and men, 
the total number of grants awarded by the Board of Educa- 
tion now amounts to 9500, including 4000 officers and 5500 
men. The courses in respect of which grants have been 
awarded include more than 2500 for engineering and 
technological subjects, between 800 and 900 for classics, 
philosophy and literature, and about 1200 for pure science 
and mathematics. Applications are still being received 
in large numbers and are being dealt with at the rate of 
more than 100 a day. 


THE iron ore dock of the Bethlehem-Chile Iron Mines 
at Cruze Grande, Chile, the construction of which had been 
stopped by the war, we learn, has just been completed. 
The dock is nearly 500ft. long and has a capacity of 30,000 
tons of ore ; it is provided with seventeen spouts, by which 
all seventeen hatches of the standard 20,000-ton ore boats 
may be loaded simultaneously. The loading time is 
expected to average three or four hours per vessel. The 
dock is similar to the ore docks in Lake Superior, and is 
loaded by discharging the ore from hopper cars at the top. 
The height of the dock from low tide to top of rail is 120ft. 


A SMART piece of work was accomplished last month 
by the Pooley Hall Colliery Company, Limited, of Poles- 
worth. It had been decided to replace the existing wind- 
ing engines by a new set made by Robey and Co. The 
new engines had to occupy the same house as the old 
engines, and as the working of the colliery would have to 
be stopped during the change over only a fortnight was 
allowed for the job. Under the directions of Messrs. 


| Edwards and Shaw, of Birmingham, consulting engineers, 


all the arrangements were made and successfully carried 
through. The pit ponies were raised to the surface by 
the old engine on August 2nd and twelve days later the 
new engine was started. 


Tue studies of the Sub-committee on Bearing Metals 
of the Research Committee of the American Society of 
Mechanical Engineers have convinced the members that 
without the application of modern metallography any 
investigation of this subject is a waste of time. For 
example, it is entirely due to the dissimilarity of crystals 
in bronze that it makes a better bearing alloy than brass. 
The essential characteristic of all bearing alloys is a struc 
ture made up of alternately hard and relatively soft 
microscopic particles intimately mixed. The softer 
crystals are more readily abraded, and therefore wear 
slightly below the surface of the bearing crystals, and thus 
form slight depressions which serve for the retention of 
the lubricant. The Sub-committee makes the suggestion 
that a bearing metal may be defined as an alloy that is 
capable of retaining a lubricant on a bearing surface. It 
believes that much more can be learned from a study of 
failures and in studying old bearings, together with their 
journals, than from accelerated service tests in labora- 
tories. Apparently the only mechanical! or physical test 
of a bearing alloy that can serve a useful purpose is to find 
whether the alloy has a sufficiently high factor of safety 
against possible distortion or rupture under specified 
service conditions at service temperature. 


Some valuable and interesting experiments have 
recently been carried out on the raising of a ship, the 
s.s. Main, which was sunk by gunfire from a German sub- 
marine in Luce Bay, in the south of Scotland, during the 
war. The salvage operations were carried out by the 
Ardrossan Salvage Company, Glasgow, who undertook 
to test some flexible pontoons, designed, patented and 
manufactured by Vickers Limited, Barrow-in-Furness. 
The pontoons are made of special canvas and cables, 
and weigh when completed only | ton, yet when inflated 
with air and submerged in water are capable of lifting 
100 tons. On the trials, two of these 100-ton pontoons 
were used and fixed to the stern-post of the ship and 
inflated by means of an air compressor on a small tug. 
The vessel was slowly raised and beached ready for pump- 
ing out on the 19th inst. The amount of rough handling 
which these canvas pontcons withstood was remarkable. 
One great advantage they possess is that when not in 
use they can be packed into a very small compass and 
stored in the hold of a salvage ship and need only be 
brought out when actually required. The ordinary 
barges or lighters used for ship lifting are very expensive, 
both in initial cost and during use. They have to be towed 
to the scene of operations, and if any bad weather occurs 
they are in great danger of damage. Very often salvage 
operations are necessary in order to recover the wrecked 
salvage gear. From the information gained during these 
tests, the designers are now confident that pontoons of 
200 and 300 tons lifting capacity can be made in the same 
manner. 
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DEATH. 


At Singapore, on September 14th, Mr. Walter Cummings, for 
many years superintending engineer of the Straits Ice Company, 
Limited, Singapore. (By cable.) 
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Work of the British Association. 


From several aspects the eighty-seventh Congress 
of the British Association, held at Bournemouth last 
week, was a notable gathering. Meeting for the first 
time since the autumn of 1916 and under conditions 
which freed members from the restraints imposed 
on public discussion during the war period, the 
Association had a large accumulation of arrears 
with which to deal. Not only did some of the grave 
and urgent post-war problems receive attention, but 
much light was thrown on the achievements of the 
scientist and engineer which placed new and terrible 
engines of warfare at the disposal of our land forces 
and sea and air services and enabled victory in the 
great conflict to rest with the allied arms. Several 
of the papers contributed to the twelve sections into 
which the Congress was divided showed for the first 
time with vivid clearness how the often-derided 
British scientist, when the challenge was thrown down, 
beat his much advertised German rival at his own 
terrible game. Proof was once more given that our 
defect in the past, when we permitted foreign nations 
to utilise in the practical and commercial fields the 
scientific principles established by our own workers, 
was indifference rather than the lack of the necessary 
qualities. We at least have never doubted that such 
was the case, and complete proof has now been given 
that under the spur of necessity which the German 
nation used on our somnolent people we are not 
mere dull sluggards. The awakening may have been 
a rude one, but it served a much needed purpose. 
The enemy, who entertained high hopes of snatching 
an early victory over nations unprepared for war, 
has lived to rue the day he stirred our dormant 
faculties into life and brought the British scientist 
and his collaborator, the engineer, into the arena of 
warfare. It may prove indeed, as was suggested 
again and again at the Bournemouth meeting, that 
the national awakening which the war with Germany 
brought about will be the supreme asset—one far 
surpassing the tabulated gains of treaties—with 
which we have emerged from a devastating struggle. 
If the meeting of the British Association had done no 
more than emphasise this fact useful work would have 
been performed. 

We do not forget that the Association has been 
criticised by some people as being of small value, and 
acclaimed by others as occupying a position and 
entertaining ambitions to which we are sure those 
who direct its policy lay no title. Yet the raison 
détre of the Association is quite clearly revealed 
to-day. It has the broad aim which is reflected in 
its title of seeking the advancement of science, and 
to this end it wisely steers a middle course. If its 
head is occasionally in the clouds its feet at least 
always rest on solid earth. The taunt that the Asso- 
ciation has courted popularity rather than the 
advancement of science is based on misapprehension. 
For our part, while not unmindful of the fact that the 
Association undertakes through its various com- 
mittees a good deal of original work—as a long stream 
of reports has indicated—we regard its real functions 
as being those of bringing together in one organisa- 
tion the whole body of scientific workers, providing 
opportunities for an exchange of ideas between 
investigators in many fields, and, above all, of inform- 
ing the public,in a manner which is not attempted 
by any other Association, concerning the broad lines 
of scientific progress and the relation of science to 
human affairs. The task is a necessary one. Science 
is in need of a scheme of publicity and propaganda 


activities, and this particular period, when the value 
of the applications ofjscience at a timejofjnational 
peril has made a deep impression on the public mind, 
is an opportune one to enforce the lesson. The story 
of what has been achieved in the development of air- 
craft, the advances made in wireless telegraphy, the 
expansion of the British metallurgical industries, 
the evolution of the “‘ tanks,” the work of the chemist, 
the means by which the Navy was enabled to cope 
with the submarine menace, the forging of missing 
links in the chain of manufacturing operations ; if 
to speak of these things—no longer with bated breath 
—is to seek to popularise science, then by all means 
let the work go on despite the critics. As we were told 
at a gathering of research workers held during the 
Bournemouth conference, we have no scientific men 
to-day who make the popular appeal which Huxley 
and Tyndall and others did to an earlier generation. 
If the British Association elects to take up this task 
in a more definite degree than hitherto, it will be 
found that it is rendering as good service on the plat- 
form as in the study. 

We will go further and assert that it is the duty of 
this or another body to undertake the task of inter- 
preting to the public the work that is being carried 
out by scientific investigators and indicating its 
possible connection with everyday or special require- 
ments. Encourage the pure scientist by all means ; 
we agree that the attempt to guide research into 
definite industrial channels may defeat its own object. 
At the same time let us part with the idea, still enter- 
tained in many quarters, that high science is a thing 
apart, not understanded of the people and likely to 
be debased by any attempt to bring it down to their 
level. It is this attitude of mind which has made it 
difficult in past years to secure the proper endowment 
of research, that has caused the scientist to be regarded 
rather as a harmless crank than a prime mover in 
the machinery of life. It is want of knowledge on 
the part of the public which has hitherto prevented 
the engineer from attaining to the high status to 
which all now know he is entitled. Let us, whether 
we are scientists or engineers—some of us are both— 
have done with the false pride which disdains popu- 
lar applause and public understanding. Both are 
essential to real progress. Without public sanction 
no Government will have the courage to allocate the 
large sums which must be expended on scientific 
and industrial research if we are to maintain our 
position in the newera. We repeat that if the British 
Association elects side by side with its other activities 
to undertake the task of interpreting the language of 
science in the vulgar tongue and of making known 
to the man in the street the real meaning of the 
achievements of the scientist, it will be doing work 
which counts. We hope it will not be deterred by 
ill-informed criticism from taking up the réle of 
publicist. There are many indeed who will believe 
that it might concentrate its efforts in this field, with 
benefit both to itself and to the nation. 


Our Institutions. 


THE season of meetings has come round again, and 
many a man, not hopelessly addicted to the “ con- 
gress habit,” is pondering excuses for not attending 
them. Nobody really likes going to meetings. It 
is only because hope triumphs over experience that 
people are there at all. Our institutions are always 
promising to be Eldorados of knowledge and always 
proving mines “ salted ” with attractive titles. What 
an interesting experience it would be if, just for once, 
only those attended who wanted to attend. What a 
meagre smattering of people would adorn the halls! 
There would be no president, no council, certainly 
no secretary, poor man, possibly no author, and 
amongst the audience no more than a few persons 
who had never been before. Outside, in the lobbies, 
you would find men talking shop and golf in one 
breath as Englishmen, who by preference remain 
amateurs in business as they are in sport, alone can 
do, but the meeting hall itself would echo no more 
than the rustling of paper and the hushed conversa- 
tion of a thin audience of novices. Do not let it be 
thought that we speak only lightly and without 
reason. Not only have we examined our own hearts 
in this matter, but we have searched, in the confidence 
of nicotine, the minds of others. Amongst them all 
we found none, save a few secretaries who had grown 
callous by long suffering, that did not admit they were 
bored ; none that did not confess that a sense of 
duty alone, fired always by inextinguishable hope, 
took them to technical meetings against their long 
experience that they might have been better employed 
at home. 

This is a state of affairs that we say with unqualified 
conviction should not be. To no other profession 
will the engineer surrender the love of talking shop, 
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knowledge. 
inquire why the meetings of our institutions are dull, 


why they are unpopular, why there is rarely any 
trace of enthusiasm,and why evening after evening 
Nearly 


drags itself out in a drawling monotony. 
all our societies began life as clubs, or at least little 
aggregations of men of the same mind who met to 
talk shop. 
eagerness to be present, that the club night was looked 
forward to, and that a member who missed one 
counted it as so much lost. Even after they became 


societies on a small scale they retained, no doubt, their 


attraction. But by degrees, as rules and regulations 
took the place of implicit conventions, perhaps, 
above all, when admission to the circle was made 
through the strait, impersonal doors of the examin- 
ation room, and when the honour of being a member 
was held more desirable than membership itself, only 
then did attendance at the meetings become some- 
thing to avoid rather than something to seek. If, 
then, there was a time when institutions were better 
than they are now, it is useful to inquire if we can call 
back those pleasanter days, if we can restore the old 
attractions / Here is a matter that the members 
themselves must revolve. The success or failure lies 
with them. It is for them to see that they are well 
served ; it is for them to contribute to the institutions 
both good papersand good discussions. Finally, it is for 
them to secure the services of capable secretaries and 
energetic councils. The failure which is so universally 
admitted is due in a very large measure to the apathy of 
the members. Froma number of inquiries we have made 
we have satisfied ourselves that it is very rarely that 
ten per cent. of those who have the right to do so 
exercise their votes at the annual election of the 
council and president—frequently not more than two 
or three per cent. If experience showed that excel- 
lent results flowed from this indifference it might be 
excusable ; but when, as they do, the results leave 
a good deal to be desired, there is no course but to 
condemn it. It is to the council that an institution 
must look for the quality of its proceedings ; if the 
council is badly selected the proceedings will reflect 
its indifference. Candidates for councils are nomin- 
ated, by the existing councils, on two general 
grounds: either as a recognition of merit or 
because they represent geographical divisions of 
the institutions. It is only rarely that a nominee 
is known to possess those qualities that parti- 
cularly fit him to be a councillor. High technical 
knowledge is, of course, an invaluable quality, but 
standing alone it will never make the perfect coun- 


> 


cillor. More is wanted; above all energy and 
enthusiasm. Now energy and enthusiasm are the 


particular attributes of youth; they are rarely pre- 
served undiminished after middle age. In years, on 
the other hand, is wisdom and dignity. We reach 
then the composition of a perfect council; a pro- 
portion of youth to give the driving force and a pro- 
portion of age to supply experience and wise counsel. 
Unfortunately, under the system that prevails in 
most institutions the proportion of grey-headed 
councillors is too great, and the first reform that has 
to be sought is a means of electing to the council a 
larger number of younger men. With that object in 
view two courses present themselves. Either enlarge 
the council, or make absolute resignation from it after 
a short term of yearsthe rule. In the present circum- 
stances there is a fairly large probability that once 
elected to the council the member will remain on it in- 
definitely ; for though he retires periodically, he offers 
himself for re-elecjion and is generally elected. We 
suggest that election should be for no more than three 
years, and that members of council who had served 
for that time should be eligible for election as vice- 
presidents and presidents. Thus there would be a 
continuous flow of new blood through the council and 
by degrees a considerable body of members who had 
served as officers would be built up and * would 
leaven the whole lump.” The opinion of such men 
would prove of great value when a larger weight of 
opinion was required than the acting council could 
itself provide. This plan is but one that might be 
chosen from several alternatives. Another which 
has been suggested, particularly in connection with 
the Institution of Mechanical Engineers, is to set up 
a class of past vice-presidents and so make more room 
on the council for new members. But the particular 
course followed is a matter of little more than detail. 
The great thing is to find means of arousing the 
interest of members in the council that represents 
them. Until that object is achieved the institutions 
will be served as they deserve to be served—no better 
and no worse. It is for the members themselves to 
set their house in order. 

It is a foregone conclusion that reform will meet 
with resistance. The by-laws, the charters, the 
traditions, the prestige and status of each institution 


It should, then, be a valuable task to 


We cannot doubt that there was an 





to show that changes are not possible or not desirable. 
Either such resistance must be overcome or our 
institutions must be content to continue in the future 
the dulness that for the past ten years or more has 
characterised the major portion of their proceedings. 
They must change and progress with the times. 
They represent now far greater bodies of men than 
heretofore, their power for good is enormously 
increased, the influence that they could wield in the 
profession is incalculable. But unless they are directed 
by energetic councils and secretaries, unless they show 
an ardour that they do not now show, unless they 
can revive something of the old club spirit amongst 
their members, they may continue to rule engineers 
by by-laws and regulations, but they will never reach 
the heart of the profession, they will never win the 
affection—though they may coerce the respect—of 
the men and women who compose them, and they 
will fail to achieve more than a fraction of all that 
their power makes them capable of achieving. 


Electrical Equipment of Large Cranes. 


Ir is standard practice in engineering to provide 

spare parts for all machinery employed in services 
of such a nature that a stoppage of the service would 
involve considerable financial loss and inconvenience. 
This is the case, for example, with all essential engi- 
neering services in workshops and factories, but 
probably the most complete instance is to be found in 
power station plant. It has been customary in 
generating stations for many years past not only to 
provide stand-by plant and spare machinery parts, 
but also to subdivide the load between a number of 
units ; so that the possibility of failure of the machinery 
is distributed, and if it occurs the effect is minimised. 
There are other obvious advantages in this sub- 
division of the plant on account of the variable 
nature of the load; but, even assuming the load were 
uniform, the best practice for a load of any magnitude 
would be to provide at least three units, one of which 
would act as stand-by plant to the other two. While 
the failure of the power supply even for the briefest 
period may be disastrous to any manufacturing town, 
the failure of a large crane at a docks or in a factory 
or steel works can be relatively just as undesirable. 
The question therefore arises whether it would not 
be sound practice in many cases for a crane motion 
requiring, say, over 100 horse-power to use two 
motors in series of half the capacity working together 
rather than one large motor. Failure of one of the 
smaller motors would in all probability not involve a 
complete stoppage of the crane, and crane motors 
are frequently in somewhat inaccessible positions, 
whilst the smaller motors would be more easily 
removed for repair or replacement than a large motor. 
The first cost of the two-motor unit is somewhat 
higher, but this drawback is offset by the lower price 
of spare parts. 
We are aware that these considerations are not 
exactly novel, but, although the arrangement has 
already been adopted on certain large cranes, yet at 
least one case came to our knowledge—and there 
may be others—where the point appears to have 
been overlooked. The overhead travelling crane to 
which we refer is of 200 tons capacity, and was 
designed and erected during the war by one of the 
best-known firms in this country. Some time after 
the crane had been put to work a failure occurred 
while hoisting a heavy load, owing to the brake 
blocks slipping in this motion. The load fell, and 
in falling accelerated the armature of the hoisting 
motor to an excessive speed, with the result that the 
binding bands were broken and the armature wind- 
ing was considerably damaged. The repair occupied 
a considerable time, and the crane was completely 
out of action during this period. It may be urged 
that this failure is not a good case to cite, as it is 
probable that if two smaller motors had been adopted 
for the crane they would have suffered a similar fate. 
The smaller motors would, however, probably 
possess a higher factor of safety for excessive speed, 
and one or both might have escaped damage, but in 
any case the repair would have been more easily 
executed. Referring to large cranes in which the 
double-motor arrangement has been adopted, some 
interesting particulars were given recently in an 
American technical journal of two 150-ton overhead 
electric travelling cranes for a steel works. The 
cranes have a span of 65ft., and the hoisting is accom- 
plished by two 100 horse-power motors wound in 
series on a 240-volt circuit. The motors are geared 
to the cable drums so that each takes one-half of the 
total hoisted load., The hoisting speed for full load— 
150 tons—is 6ft. per minute. The reasons for employ- 
ing two motors for the hoist are not given, and it is 
possible in this case the low voltage of the supply 
partly influenced the decision. 


tages of the double-motor arrangement—that of 
series parallel control. In the present instance thig 
method of control is not employed, but most engineers 
would agree that the advantages to be derived from 
this control in starting, speed regulation, and economy 
in rheostatic losses would justify the increased cost 
of the switchgear equipment. 








British Association. 
No. II.* 
ENGINEERING SECTION, 
TANKS, 
THERE was a large attendance at the Engineering 
Section on September 10th, the three interesting 


papers included in the agenda making a somewhat 
wide appeal. 


The first was one by Sir Eustace Tennyson 
d’Eynecourt and was entitled “‘ An Account of the 
British Tanks Used in the War.’ The author 


reminded the meeting that the tank idea was not a 
new one, being embodied in the war chariots of the 
Greeks and Romans, while in feudal times the simplest 
form of tank was the one horse-power one-man tank, 
namely, the knight in armour. When it was first 
decided to investigate the subject afresh in the light 
of modern war conditions a special committee was 
formed. This committee went into the merits of 
two types of armed protected vehicle: (1) a large 
wheeled tractor type, and (2) a caterpillar tractor 
type. The large wheel type was finally abandoned 
and great difficulties were also experienced in the 
development of the caterpillar type in bringing the 
design from the small one-ton wagon size up to the 
much larger dimersions and weights needed to carr) 
armour, guns, &¢., so as to make these landships 
effective. A specification of the requirements of the 
military authorities ard the corditions to be fulfilled 
by the landship was ultimately drawn up by the War- 
office. The machine had to be capable of crossing 
gaps at least 5ft. wide, fuel and water had to be carried 
sufficient for at least 20 miles, ard parapets 5ft. thick 
and 5ft. high having an exterior slope of 1 in 1 had 
to be climbed. A reasorable limit of weight was 
imposed, because of bridges which had to be crossed, 
and this, it was laid down, must not be greater than 
that produced by 14 tons on an axle with a pair of 
wheels. The crew was to consist of about ten men 
with two or more machine guns and a light quick- 
firing gun. The conditions were, however, subject 
to modification. 

The definite engineering problem was an entirely 
new one, and was by no means simple to solve. The 
conditions laid down involved the following :—A 
machine was to be able to move up a slope of 1 in 1, 
while the dimensions were limited by the weight 
carrying capacity of railway trucks and by the British 
and Frerch loading gauges. The machine had to 
carry a heavy weight of armour, armament, fuel, &c., 
whilst giving protection toits crew. It had to be very 
strong to bear the stresses to which it would be sub- 
jected. It must be easily and quickly constructed, 
using trustworthy ergines ard other parts which 
could readily be produced in bulk after standardisa- 
tion had been effected, and it had to be easily steered 
and controlled. It must exert a mcederate pressure 
on the ground and be habitable and well ventilated, 
while being at the same time bullet-proof. All these 
conditions were of an entirely novel character and 
many of them incompatible with others ; to combine 
them in one machire which had to be a low and 
inconspicuous object was a problem indeed. Luckily, 
men with cngineering experier ceard great enthusiasm 
were found who were able to overcome all the diffi- 
culties. The debt owed, especially to Sir William 
Tritton, of Messrs. Foster’s, and to Major Wilson for 
all they did, and to many others who contributed 
to the success of the tanks was certainly a very great 
one. 

Regarding the general question of obtaining suit- 
able engines for driving the tanks there was no doubt 
that, just as we owed the perfecting of the aeroplane, 
the airship, and the submarine to the advantages of 
the internal combustion engine over those of any other 
known engire, we were equally indebted to that form 
of prime mover for the success of the tanks. It» as 
possible that a design might have been produced 
with a steam engine, but it would certainly have 
involved a much larger, heavier, ard more con- 
spicuous tank than that which was evolved with the 
internal combustion engine, and all these disadvan- 
tages would have been adverse factors and might 
easily have stopped the final adoption of the tank as 
an engine of war. The selection of the engine, 
transmission and control gears for the Marks I-IV. 
tanks was considerably influenced by the necessity 
of having as far as possible to use existing units and 
material already in production. It was in conse- 
quence of this necessity that the 105 horse-power 
Daimler engine and transmission, as made for the 
Foster-Daimler tractor, was adopted ; this combina- 
tion gave the nearest approach in design to tank 
requirements as then understood. 











will in turn, and each for its own purpose, be advanced 


We have so far not mentioned one of the advan- 





* No. I. appeared September 12th, 1919. 
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RES 
- The committee concentrated all its efforts upon 
the development of one complete heavy tank which 
was the prototype of all the others, and although the 
jater designs were much improved, the general form 
and principles of construction were adhered to in all 
subsequent British tanks of the heavy type. In 
later designs the Ricardo engine superseded the 
Daimler and the epicyclic gear was introduced. 

The author in the latter part of the paper described 
the various types of tank. It is to be regretted that 
the paper ard the illustrations which should have 
accompanied it were not printed and circulated by 
the Association. 


GEARED TURBINES. 


A paper was next presented by Mr. R. J. Walker 

dealing with the ‘‘ Development of Geared Turbines 
for the Propulsion of Ships.” 
.The author reminded the meeting that although 
the successful application of the steam turbine to 
marine propulsion dated back to the year 1897, when 
Sir Charles Parsons demonstrated in that now historical 
vessel, the Turbinia, the great advantages of the 
turbine system when applied to the propulsion of 
ships, it was only within the last few years that mech- 
anical reduction gearing had been largely adopted in 
association with steam turbines. Sir Charles Parsons 
always had in mind the possibility of reduction gear- 
ing in connection with the application of his steam 
turbine to marine propulsion, and even as far back as 
1897 a small launch was constructed in which helical 
gearing similar to that adopted by Dr. De Laval, 
in his high-speed turbines for land purposes, was intro- 
duced between the turbine and the propeller. This 
was believed to be the first application of helical 
gearing for driving a propeller. It was considered 
desirable, however, to confine attention for a time to 
the development of the direct-driven turbine for high- 
speed vessels and to defer embarking on the additional 
pioneer experimental work incidental to the installa- 
tion of reduction gearing of unprecedented size. The 
wisdom of such a policy was subsequently shown by 
the great difficulty experienced at the commencement 
in introducing the turbine system of propulsion 
against the conservatism of British engineers and 
shipowners, who looked upon such a revolution in 
the methods of marine propulsion with a great amount 
of doubt and distrust. Very little experience existed 
at that time concerning the accurate cutting of toothed 
gearing in large sizes, and the additional work involved 
would certainly have added to these difficulties. 

It was not until the success of the marine steam 
turbine had been assured by its rapid adoption in 
vessels of moderate and high speed, and more time 
was available, that attention was directed to the 
application of the turbine to low speed vessels by 
the introduction of gearing between the turbine and 
propeller. Several forms of gearing had been pro- 
posed, such as electrical, hydraulic and mechanical. 
Electrical and hydraulic transmission gearing had 
been fitted in a few ships, but the greater number of 
vessels had been fitted with mechanical gearing. In 
view of the success obtained by Dr. De Laval with 
helical and double helical gearing in his turbine for 
land purposes for powers up to about 600 brake horse- 
power, Sir Charles Parsons decided to test turbines 
mechanically geared to the screw shaft. Even at this 
stage there was encountered a very strong prejudice 
against gearing, and it was found necessary in order 
to test its practicability for marine work to carry 
out experiments in a cargo boat. 

Mr. Walker gave a brief account of the experi- 
mental work carried out in the Vespasian. This 
work showed, he said, that an additional economy in 
coal consumption of over 15 per cent. was obtained 
by the substitution of geared turbines for reciprocating 
engines. The system was tested in cross-Channel 
steamers with satisfactory results, and other ship- 
owners followed the lead of the railway companies 
which ordered the first boats to be fitted with geared 
turbines. Although gearing was primarily introduced 
to widen the field of operation by facilitating the 
adoption of turbines for vessels of low speed, it was 
soon recognised that increased efficiency could be 
obtained by means of reduction gearing in fast ships. 
The Admiralty placed an order in 1910 for the part 
gearing of the machinery.of H.M. torpedo-boat 
destroyers Badger and Beaver, by introducing gearing 
for the high-pressure and cruising turbines of these 
vessels. In 1912 the Admiralty adopted gearing for 
the whole of the machinery of the destroyers Leonidas 
and Lucifer of 22,500 horse-power fitted on two 
shafts. Exhaustive trials of these vessels were carried 
out, and the results showed a considerable increase 
in efficiency both at full and cruising speeds, as com- 
pared with previous destroyers fitted with direct- 
driven turbines. The adoption of all-geared turbines 
on two shafts in these destroyers permitted an 
increase in the propeller efficiency of about 12 per 
cent., an additional improvement in the steam con- 
sumption of the turbines of about 10 per cent. at 

full power and about 30 per cent. at one-tenth of full 
power, as well as a slight saving in the total weight 

of the machinery as compared with the twin-screw 
arrangement of direct-driving turbines hitherto 
adopted. During the war gearing was universally 
adopted for light cruisers, battleships and battle- 
cruisers of the highest powers, and in the last four 


tion of the margin of safety. Within the last three or ~ 
four years a further development had taken place 
in the case of mercantile vessels by thefadoption of 
double reduction gearing insteadfof the sirgle reduc- 
tion gearing which had previously been used. Double 
reduction gearing permitted larger ratios between the 
revolutions of turbine and! propellers to be obtained 
without an excessive size of gear wheel, so that even 
in very low speed vessels the turbines could be 
designed to run at the speed of maximum economy. 
The increased efficiency™ obtainable with double 
reduction gearing and higher speed turbines as 
compared with turbines and single reduction gearing 
was in some cases as much as 7 per cent. 
At the present time steamZconsumptions for large 
\land installations as low as$10.31Ib. per kilowatt- 
hour, with 275 lb. steam pressure and 200 degrees of 
| superheat, equivalent to about 7.5lb. perf{brake 
| horse-power, were being obtained. In marine work, 
| for the earlier turbine vessels the steam consumption 
= of the turbines worked out at about 15 Ib. to 16 Ib. 
per shaft horse-power, and in later direct-driven 
turbines under 12]b. per shaft horse-power was 
obtained, whereas at the present day with double 
reduction gearing and reaction turbines, consumptions 
of under 10 lb. per shaft horse-power could be obtained 
with saturated steam, and under 8 lb. per shaft horse- 
power with a superheat of 200 deg. Fah. 
By the courtesy of several shipowners a table— 
reproduced herewith—had been prepared giving par- 
| ticulars of the performances of vessels with Parsons 
| geared turbines, as compared with sister ships fitted 
| with reciprocating engines. As regarded the life of 
| gearing, there appeared as the result of experience 
to be no reason why it should not be very long, if 
ordinary precautions were taken in the manufacture 
and cutting of the gearing, and if efficient lubrication 
were provided. The Mahanada had now been 43 years 
in continuous service, and a report made quite recently 
| stated that the gearing was “in as good a condition 
|as when it first left the builders’ works.” From 
inquiries made from the owners of this vessel, it was 
| learned that the turbines and gearing during this 
- | period had not cost anything for upkeep. 


tions of geared turbines of 100,000 horse-power. 
The horse-power transmitted through a single gear 
wheel had reached 25,000, and the power through a 
single pinion 15,500. 

The further adoption of geared turbines in the 
mercantile marine was considerably retarded during 
the war. When the question of type of machinery 
came under discussion for the standard ships pre- 
ference was given to reciprocating engines owing to 
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sisicqa hos PortTaBLE Minirary BripDGEs. 
the fact that all the usual builders of marine turbines | The third paper to be presented was contributed 
were full of orders, and were required to give prefer- | by Professor C. E. Inglis, and dealt with portable 


ence to the manufacture of turbines for war vessels, | military bridges. 
This paper we hope to reproduce in a forthcoming 


which limited the number of turbine engines which | 

could be built for commercial vessels. There was the | issue, but it may be briefly stated that it indicates 
further fact that the country had great resources | how the various types of bridges were evolved from a 
at its disposal for the quick manufacture of ordinary | light and mobile bridge capable of very rapid con- 
triple-expansion engines. In the later standard struction, which was designed by the Engineer Unit 
ships of the fabricated type, however, geared turbines | of the Cambridge O.T.C. in the year 1914. This 
were adopted. The curve reproduced herewith | bridge sarvived almost unchanged during the process 
represents :—A, the output at the end of each year | of evolution from the original light type down to 
in shaft horse-power with direct-driven turbines ; | substantial constructions capable of carrying the 
B, with geared turbines. | heaviest military loads. In addition to the bridge 





TABLE OF COMPARATIVE RESULTS. 
Parsons Single Reduction Geared Turbines and Reciprocating Engines. 
Notrt.—AUll Comparisons are for Ships of Same Sizes and Models and Same Boilers. 


Speed in | Coal consumption. 


























Name of Type of Dimensions Approximate 
vessel. machinery. and tonnage. | displacement. knots. | Tons per day. 
(1) Vespasian.. .. A. Turbines, single screw 275ft. x 38. 75ft. 4350 tons. 93 | 14.17 
2150 gross | 2, 
Vespasian.. .. B. Reciprocating, single screw 275ft. x 38. 75ft. 4350 tons 93 17.07 
‘ | 2150 gross d | 
(1) Natural Draught : Result = 17 per cent. less Consumption by Turbines. 
\ 
| sl | ‘ ee 
(2) Cairnross .. ..| C. Turbines, single screw ..| 369. 75ft. x 50.75ft.; 10,000tons | 10.15 27.816 
4000 gross | 
Cairngowan’..| D. Reciprocating, single screw 369.75ft. x 50.75ft.| 10,000 tons 10.15) | 32.692 
| 4000 gross 
| (2) Natural Draught : Result = 14.93 per cent. Less Consumption by Turbines. | 
l l 
(3) Mahanada ‘ | E. Turbines, single screw 7200 gross 13,500 tons 12.138 | 54.8 
Malakuta.. ..| F. Reciprocating, single screw 7200 gross 13,500 tons 11.533 | 67.44 
| - 
(3) Natural Draught : Result = 19 per cent. Less Consumption by Turbines. 
— 
(4) Cumberland = ..] (:. Turbines, twin screws 9500 gross 15,600 tons. 13.11 | 77.5 
Devon .| H. Reciprocating, twin screws 9500 gross | 15,600 tons | 12.8 91.5 





(4) Howden’s Forced Draught : Result = 15.3 per cent. Less Consumption by Turbines. 





for the passage of infantry and cavalry, designs were 
subsequently prepared for a motor lorry bridge, 
which was extensively used in the last stages of the 
war, and for a bridge of the rectangular type capable 
of bearing the weight of a 40-ton tank across a span 
As it was necessary to provide for the 


In the initial stages of the development of gearing 
certain factors had to be considered in order to ensure 
certainty of success with the gearing for marine work. 
Perhaps the most important of these factors was the 
behaviour of the gearing in a heavy seaway. No 
data were available as to the life of gearing under | of 105ft. 


sea-going conditions, and very liberal allowances 
were made with regard to tooth pressures. The 
experience gained, however, as a result of actual 
running on service had led to a gradual increase of 
tooth pressures. One of the chief objections advanced 
against gearing was the anticipation of noise, and 
with a view to obtaining as silent running as possible, 
fine pitch teeth, with an angle of 45 deg., were adopted, 
the pitch of the tooth being 7/12in. In later designs, 
and with improved methods of cutting the spiral 
angle was reduced to 30 deg. The reduction of the 
spiral angle from 45 deg. to 30 deg. permitted a 





years practically no direct-driven turbines had been 
fitted. Vessels were now in service with installa- 


considerable increase of tooth pressure without reduc- 


crossing of rivers of far greater width than 105ft., a 
combined tubular and pontoon bridge was designed, 
and, finally, the design was got out for a bridge which 
could be carried on a tank and placed over a canal of 
20ft. span, the tank itself subsequently crossing the 
bridge without the exposure of a single man. 
Following the reading of the paper a demonstration 
of the construction and erection of these portable 
bridges was given at Christchurch at the Royal 
Engineer Training Camp, by permission of the Officer 
Commanding. There was a considerable attendance 
at the demonstration, which was of a very complete 


character. 


























284 THE ENGINEER Serr. 19, 1919 
DISTRIBUTING CONCRETE THROUGH CHUTES 
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FIG. 9—CONCRETING A CHICAGO¥SEWER 
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FIG. 10—CONCRETING A PIER OF A HIGHWAY BRIDGE 


Distribution of Concrete by Inclined | series of articulated sections which may be swung{| tower. Such a plant is shown in Fig. 10, where a 


Chutes. 


No. I.* 


suspension system for concrete chutes is that of a large 
sewer in the busy centre of Chicago. It is illustrated 
in Fig. 9. The sewer was of horseshoe section, 15ft. 


wide and 94ft. high, built in a deep trench occupying | 
half the roadway, but the foot pavement was not | 
obstructed. Handling concrete along this busy street 

and across intersecting streets would have been slow | 
and subject to continual difficulty and interruption. | 


The concreting plant, with a l-yard mixer, was 


installed on an open site cleared for a new building | 
and having a railroad siding at the rear. Here a | 


tower 10ft. by 12ft. in section and 175ft. high was 
erected, equipped with the usual hoisting apparatus 


and carrying a cable which extended over the pave- | 


ment to an anchorage 500ft. from the tower. From 
the cable was suspended a 400ft. length of chute, 
having its upper end at a height of about 160ft., while 
its lower end was at a height of about 10ft., and 
delivered to a chute extending across the pavement to 
a hopper at the kerb, from which the concrete was 


either spouted into place by flexible pipes or dis- | 


tributed by 43-yard wheeled hand carts. At an 
intersecting street a timber shield was erected across 


the street to protect passers in case of an overflow from | 


the chute above. At about 65ft. up the tower there 


was placed a second hopper with a chute extending | 


across the street to a receiving hopper for loading 


hand carts. This chute was suspended from a cable | 
having one end attached to the tower and the other to | 


a tall post set at the kerb. As in much of the con- 


struction work at Chicago an electric hoisting engine | 
was used, thus saving space and eliminating the | 


noise, smoke and dirt from a small steam boiler and 


engine; it also eliminated the trouble of keeping | 


such a steam plant supplied with coal and water. 


For the second or jib system of supporting the | 


chutes for conveying concrete the chutes are made in 
sections, with swivel joints suspended from jibs on 


the hoisting tower or on auxiliary derrick masts, or | 
by a series of booms and suspended frames, as already | 
shown in Fig. 2—see page 245 ante. A difference | 
between the cable system and the jib system is that 


in the former the chute usually forms a straight and 
continuous trough, while in the latter it is formed as a 





* No. 1. appeared September 12th. 





| into various positions. The term “ usually ”’ qualifies | 100ft. steel tower is in use for building one of the 
| the former case, for while it applies in all cases where | concrete piers of the high-level highway bridge over 
| the chute is of considerable length, in smaller work the | the Mississippi River at Burlington. 

| cable sometimes supports a stepped chute built up of 
A DIFFERENT example of the use of the cable | sections. 


The suspender tackle on the jib may also support 
the upper end of a second section of chute, and addi- 
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FIG. 11—METHOD OF SUSPENDING THE CHUTE FROM A JIB 


In the simpler form a steel or timber jib pivoted | tional sections may be attached in series, being 
to the hoisting tower is held by luffing tackle and has | supported on posts, falsework or blocking. The 
a suspender tackle carrying the lower end of the chute, | joints between the suspended sections may be open, 
whose upper end is connected to the hopper on the! with a hood to prevent splashing, or they may be 
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made as pipe elbows arranged to permit of swivelling 
in both a vertical and a horizontal plane. In either 
case the connections are flexible, allowing each section 
to be swung in a horizontal arc so as to cover a large 
area and to deposit concrete directly beneath the 
section above. Thus, with the first—or jib suspended 
—section, having a swing of nearly 180 deg., and the 
next one revolving through a complete circle, the 
range of points of discharge is considerable. Such 
an arrangement is shown in Fig. 11. 


With three or | 


some relatively small work consisting of piers and abut- 
ments for a bridge to carry the Frankfort and 
| Indianapolis Railway over the Chicago, Indianapolis 
| and Western Railway. This work was done in advance 
of the embankments on either side. The use of the 
cable enabled the concrete to be placed on both 
sides of the existing railway, and it will be noticed 
that instead of being a continuous chute on an even 
slope, the chute is built up of sections with vertical 
drop from one to the other. 











FIG. 12—COMBINED JIB AND CABLE-SUPPORTED CHUTE 


more sections the chute may form an inclined zigzag 
which can be adjusted to cover a wide area. Corners 
or irregular spaces inaccessible by such shifting may 
be served by wheelbarrows or wheeled hand carts, 
which are loaded with concrete from a hopper supplied 
by the chute. 

A special development in this method of chuting is 


the use of triangular trusses or frames suspended by | 


a swivel attachment at the apex and carrying a chute 
on the longer inclined boom of the truss, while a 
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frequently. Outside one end of the reservoir was 
erected a 140ft. tower carrying a cable which extended 
over the centre line of the reservoir and was anchored 
at a point beyond the farther end. 

From this cable was suspended a chute, which dis- 
charged into a hopper on the top of the mast of a 
derrick or jib crane mounted on a tower at the centre 
of the reservoir, with a height of about 80ft. to the 
top of the mast. The jib supported the adjacent 
ends of the tower chute and a pivoted swinging 
frame, while from the lower end of the latter was hung 
|@ similar frame. In this way the discharge end of 
| the chute system could describe a complete: circle of 

300ft. diameter, while the swinging of the three sec- 





| tions in relation to each other enabled the entire area 
| within this circle to be covered by the discharge end 
of the system. The dotted lines show that the con- 
| crete could be placed right at the foot of the derrick 
tower. To provide for the load due to the second 
swinging frame the counterweighted tail end of the 
first frame was attached to a convenient anchorage 
| in the floor of the reservoir by means of a rope tackle. 
| The chutes used in this kind of work are steel 
| troughs of segmental or parabolic section, the former 
| being about 14in. wide and 8}in. deep, and the latter 
| 12in. wide and Qin. to 10in. deep. They are made of 
| plates or sheets with angle iron flanges, across which 
'are riveted straps and the necessary attachments. 
They are in lengths usually of 10ft. to 20ft. For con- 
| tinuous chutes the lengths have lap joints, put together 
| with chains and pins or by bolts in circumferential 
flanges. For the lines carried by jibs each section 
may be built up of two or three lengths spliced 
together to form a self-supporting length of chute, 
being fitted with truss rods held by attachments at 
the end and passing over struts bolted to the splice 
plates. To prevent loss or splashing of the concrete 
as it drops from one chute to the next the lower end 
of each length may be fitted with a hood or splash 
apron, while the upper end of the next length has an 
|enlarged hopper. As this vertical drop checks the 
| flow the hopper must be large enough to allow the 


| concrete to collect before it resumes its flow. Another 


form of connection is a swivelling closed or pipe joint 


A better example of the combination of the two | composed of a pair of elbows attached to the ends of 


systems is afforded by the construction of a 72ft. | 
intake well and two 84ft. condenser wells, all 80ft. | 
deep, for the central power station of the Cincinnati 
Gas and Electric Company. A 125ft. hoisting tower | 
carried a cable-suspended chute feeding hoppers on | 
two derrick masts placed between the wells. The | 
jib of each derrick supported the lower end of the | 
first section of chute—extending from the tower— 
and the upper end of a second length of chute. 








the two adjacent lengths of chutes. These are put 
together with trunnion rings which permit of swinging 
the parts horizontally and of raising and lowering 
them in a vertical plane. The pipe has double the 
capacity of the chute, so that there is no clogging. 
The hopper on the tower is generally attached to 
a frame sliding on the face of the tower and suspended 
by a hoisting rope, so that as the work proceeds the 
hopper can be raised to provide for additional height 
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FIG. 13—COMBINED CABLE, JIB, AND FRAME-SUPPORTED CHUTE 


counterweight at the other end holds the truss in | 
balance. In Fig. 2 was shown an equipment of this | 


kind, with the chute and truss both suspended from | Louis is illustrated by the drawing in Fig. 13. This 
the jib on the tower. One great advantage of this is reservoir or sedimentation basin is 220ft. by 200ft., 
the facility of handling. Thus with a single chute | 22ft. deep, with a capacity of 4,500,000 gallons. As 
section and a counterweighted truss frame two men can | the 22ft. wall had to be built in alternate sections 50ft. 
shift the discharge end of the latter to any desired | in length, while the floor had to be not only made in 


point as fast as they can walk. 
Combinations of the cable and jib support are 
frequent, and Fig. 12 shows such a combination for 





An interesting arrangement of chutes for placing 
the concrete of a waterworks reservoir at East St. 


two layers or courses, but also built in alternate 12ft. 
squares in each course, it will be seen that the point of 
discharge of the concrete had to be shifted very 





and length of chute. The hoisting buckets are of 
various designs and have various types of automatic 
dumping or tilting attachments, these being speciali- 
ties of the different manufacturers. Some examples 
of detail parts shown in Fig. 14 represent the speciali- 
ties of three large manufacturers of concreting 
machinery: the Insley Company, of Indianapolis ; 
the Lakewood Company, of Cleveland; and the 
Ransome Company, of Dunellen. 

As to the concrete, it is sometimes assumed that 
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the chuting system must require a very wet or 
sloppy mixture of concrete. This, however, is not 
the case. In fact, with such a mixture the heavier 
aggregate tends to settle as the concrete travels and 
as it is deposited in the forms. For ordinary con- 
ditions the best consistency is a plastic homogeneous 
mass, as this will flow steadily without segregation 
and will pack well into corners and around the steel 
reinforcing rods. Concrete mixed drier than this will 
require a steeper slope, with consequent greater height 
of tower to reach a given distance. 

The slope used is generally a fall of lft. vertically 
in a distance of 3ft., sometimes increased to a some- 
what steeper slope near the tower in order to give the 
concrete a good start, especially for long chutes. A 
flatter slope is rarely used, but is sometimes practic- 
able for short distances or for concrete made with a 
small size of coarse aggregate—stone or gravel. With 
coarse aggregate of 2in. to 2}in. size a slope of 1 in 2} 
or 1 in 2} may be required. The flow of concrete from 
the hopper on the tower should be steady and uniform. 
The chutes must not flow full of concrete or there is 
likely to be clogging, resulting in spilling and losing 
the concrete and perhaps necessitating sending men 
up the chute to clear the obstructed section. Before 
starting work water should be run through the chute 
to act as a lubricant and prevent clogging of the first 
batch of concrete due to friction on the dry chute, 
and after the last batch water should be run through 
the chute to wash and clean it, so that there will be 
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no hardened patches of concrete to check the flow when 
concreting is resumed. 

It is necessary sometimes to provide a vertical fall, 
and this should be provided for in a chute having 
frequent baffles to break up the flow and prevent 
segregation of the material. The concrete should be 
received also in the hopper head of the next section 
of the chute. Where there is a final fall to the point 
of deposit a vertical or flexible pipe chute may be 
used, as in the case of the pier for the Mississippi River 
bridge shown in Fig. 10. This pipe or tremie may 
end in a flexible section, which is moved to and fro 
over the area within the form so as practically to 
eliminate spading to distribute and level the concrete 
as it is deposited. | 

Economy in labour by the chuting system is largely | 
in eliminating the distribution by hand, while there | 
is a large saving in time due to the elimination of 
numerous causes of delay—with hand labour—in 
getting the concrete away from the mixer and 
deposited in place. According to figures given by 
the Insley Company, of Indianapolis, work is done 
in this way at a cost as low as 63d. per cubie yard of 
concrete mixed and deposited in place. In the follow- 
ing table the higher rates of pay are for an actual piece 
of work where wages were high, while the lower rates 
are an average. The work was building concrete 
floors 8in. thick, using a l-yard mixer and a crew of 
fourteen men with a foreman. At the higher wages 
with an eight-hour day the maximum day’s work of 





| 


450 cubic yards gave a cost of 63d. per cubic yard, 
while for the average record of 250 yards per day the 
cost was ls. per yard. With average wages and a 
ten-hour day this crew would have averaged 300 yards 
per day at a cost of 6$d. per yard. With a similar 
crew and a ?-yard mixer, placing 10,000 cubic yards 
of concrete in a large building, where the work was 
subject to interference by other crafts, the total unit 
cost was about 2s. per cubic yard; this incuded all 
labour, the handling of raw materials and concrete, 
the erection and dismantling of the plant, and an 
allowance of 2$d. per cubic yard for depreciation of the 
plant. 





Cost of Placing Concrete Floors. 


High Average 
No. wages wages 
per hour. per hour. 
d. d. 
- rcapepssasth a ae 1 37} 2é 
At sand and gravel bins 2 20 123 
Carrying cement 2 20 123 
Operating mixer 1 25 15 
Helper at. mixer 1 20 124 
Engineman at mixer l 374 223 
Engineman at hoist 1 373 223 
At hopper on tower 1 25 15 
Shifting chutes. . 2 25 123 
Spreading concrete .. 3 20 124 
Total for eight-hour day .. £12 £9 


On bridge work ten men with a foreman placed an 


average of 175 yards daily and made a maximum | 
The cost | 


record of 250 yards, using a $-yard mixer. 









was 93d. per yard for the average and 6.6d. per yard 
for the maximum, In placing the foundation for a 
dam using two mixers, two towers, and two lines of 
chutes, the two erews averaged 600 yards per day with 
a total labour cost of £15 15s. per day, and a unit 
cost of 64d. per yard of concrete in place. 








The Powers of the Minister of 
Transport. 


No. Iii.* 


Power TO MAKE ADVANCES. 


CoMPARISON with the text of the original Bill, as repro- | 
duced in our issue of March 7th last, will show that the 
great powers, included now in Section 17, for making 


|; advances to any authority, company, or person have 





been unaltered. They affect—for perpetuity, and not 
alone for the two-year period—the construction, improve- 
ment or maintenance of (a) railways, light railways, or 
tramways; (6) roads, bridges, or ferries; (c) harbours, 


docks, or piers; (d) canals and inland navigations; and | 
(e) the promotion and improvement of transport services | 


by land or water. The power of the Treasury, on the 
recommendation of the Development Commissioners, to 
make advances is to cease, except that in Committee it 


was agreed that as regards the improvement and develop- | 





* No. If. appeared September 5th. 





ment of fisheries this power was to be continued, but the 
Commissioners are to consult with the Minister before 
reporting on any application referred to them. 

It is now laid down that an advance exceeding ong 
million pounds at any one time for the purpose of any 
work must be specially authorised by a resolution of the 
House of Commons. 

Passing over several clauses, we note one or two of 
exceptional importance. 


Roaps Apvisory COMMITTEE. 


This is a new section (22), and its purpose can be appre. 
ciated by the title of the section. It says that a committee 
shall be appointed which shall consist of not less than 
eleven members, of whom five shall be representative of 
highway authorities, appointed after consultation with 
such authorities, five shall be representative of the users 
of horse and mechanical road traffic, appointed after con. 
sultation with the interests concerned, and one is to be q 
| epresentasive of labour, together with a chairman and 
| Secretary. The chairman is to be appointed by the 
| members from among themselves and the secretary is to be 

appointed by the Minister. 

Apparently the committee may take action independ: ntly 
| of the initiative of the Minister. Nothing is said about 
| the Minister referring matters to the committee for advice, 
|The Act says simply that the committee ‘‘ may at their 
| discretion consider and report to the Minister upon any 
| matters affecting the construction, improvement, or main. 
| tenance of roads or bridges and the regulation of traffic 
| thereon.”’ 





ADVISORY COMMITTEES. 









| In addition to the committee—Section 3 (3)—which 
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has to give advice as to any revision of rates, fares, «c., 
and the Roads Advisory Committee just mentioned, 
there is—Section 23—to be a panel of experts and of 
impartial persons of wide commercial and trading experi- 
ence. Their appointment is to be made for the purpose 
of giving advice and assistance to the Minister in connec- 
tion with the exercise and performance of his powers and 
duties. The members of the panel are to be appointed 
from nominees of the various classes of undertakings 
affected by the Act and of labour, trading interests, local 
authorities and such other interests as the Minister may 


| deem desirable. 


Before the Minister exercises the powers conferred upon 
him by Sub-section 3 (1) (6) as to taking pessession of any 
undertaking, he shall refer the matter to a committee 
selected by him from the panel. This body shall, before 
reporting or advising, if it see fit, give public notice and 
permit any person affectéd, or likely to be affected, to 
place their views before it either orally or in writing. 
| An important sub-section to this clause requires that 
| any member of the advisory panel or of any committee 
| thereof or of any other committee established under the 
| Act for giving advice and assistance io the Minister shall 
| be considered to be acting entirely in a confidential 
| capacity. It was pointed out during the proceedings in 
Committee in the House of Lords that this was not for the 
purpose of protecting the Minister should his decision not 
be in accordance with the advice given him by the com- 
| mittee, but to safeguard traders whose business details 
may have had to be revealed at the inquiry. 


| 


Consent OF LOCAL AUTHORITIFS. 
| By Section 24 it is provided that the Minister may 
impose no conditions on a local authority which shall 
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entail expenditure by that authority without its consent 
or the consent of the Ministry of Health or the correspond- 
ing authorities if in Scotland or in Ireland. 


ACQUISITION OF LAND. 


On the Report stage in the House of Lords, on the 
jnitiative of Lord Emmott, a new clause 29 was added as to 
provisions as to Orders and Orders in Council made for the 
acquisition of land and the construction of works. This is 
a highly technical clause and somewhat lengthy. It 
provides that the Minister may make rules on this subject 
which are to be laid before Parliament. Should either 
House within twenty-one days present an address to his 
Majesty ojecting to the rules, they shall be void, but 
without prejudice to the validity of anything done there- 
after. 

The same clause referred to a proposed second schedule 
to the Act. This schedule lays down that before any 
Order is made under Section 3 (1) (d), or a draft Order 
in Council under Section 9, notice is to be published 
saying where a draft may be seen, plans inspected, 
&c. The clause we are now referring to lays down 
that a copy of the draft is to be sent to the Chairman 
of Committees of the House of Lords and the Chairman of 
Ways and Means in the House of Commons, and if either 
such Chairman reports to the Minister that he is of opinion 
that the proposals are of such a character or magnitude 
that they ought to be dealt with by private Bill, the Order 
shall not be made. This procedure shall not, however, 
apply to cases where the expenditure does not exceed 
half a million pounds. 


Snort TITLE AND INTERPRETATION. 


The last section (30) is now much longer than it was, 
because the interpretation clause has been considerably 
enlarged. ‘‘ Tramways’’ are to include trackless trolley 
systems and “undertaking” to include any services 
carried on ancillary to the principal business of the 
undertaking. 

A very important reservation is made in this interpreta- 
tion clause. It says that the expression ‘ transport 
services by water ”’ shall not include any transport service 
by sea other than such as is, or could under their existing 
statutory powers, or any extensions thereof which may 
hereafter be authorised by Parliament, be established by 
the owners of any undertaking of which the Minister is 
for the time being in possession. 

A further proviso, which is of importance when its 
reservation is seen, is that where an undertaking is leased 
to or worked by a company the latter shall be regarded as 
“the owners of the undertaking,” but this is not to apply 
for the purposes of the provisions of the Act as to payments 
for the reduction or enhancement of an undertaking. 

The foregoing and our two previous articles were written 
before the actual Act was published. They were based 
on a copy of the Bill as it was amended in Committee in 
the House of Lords and from notes made by us during the 
subsequent proceedings. The Act—9 and 10 Geo. 5, 
ch. 50—is now published, and we find, on reference thereto, 
that some amendment is necessary in our previous notices. 


Dutres AND Powers TRANSFERRED. 


There is to be attached to the Ministry a separate depart- 
ment charged with dealing in the ordinary course of 
departmental business with road construction, improve- 
ment, maintenance, and development. 


TEMPORARY TRANSFER OF UNDERTAKINGS. 


Should the proposed transfer of an undertaking to the 
Minister be referred to an advisory committee, as men- 
tioned in Section 23 (2) above, the one month’s notice 
shall not be given until the committee has reported. 

Nothing in Section 3 is to be construed as authorising 
the Minister to compel the owners of an undertaking 
either to incur capital expenditure or to draw upon their 
reserve funds for new works or capital improvements to 
an extent which would seriously interfere with their 
finances, it being the intention that the financing of the 
undertakings from a capital point of view shall remain as 
far as possible with the owners. 


ADVISORY COMMITTEE AS TO Rates, Fares, &c. 


Section 21 was somewhat modified in the discussions 
between the two Houses when the amendments made in 
one were considered in the other House. The clause is, 
we find, as recorded on page 215 of our issue of August 
29th, except that the chairman is to be ‘a person of 
experience in the law.”’ The floating member, mentioned 
when the clause was originally inserted during Committee 
in the Commons, but omitted in the Lords, has been 
revived. He is to be an ‘ additional member who may 
at the discretion of the Minister be nominated from time 
to time by him.’’ The idea is that he shall be the repre- 
sentative of any special interests under consideration— 
season ticket holders, commercial travellers, &c. 

_ Whenever a new transport service be established the 
limits of rates, fares, &c., therefor are to be considered 
by this committee. 

The provisions as to industrial organisations being 
deemed to be persons affected under this clause has been 
deleted. 








THE INSTITUTION oF AUTOMOBILE ENcINEERS —-The first 
meeting of the session of the Institution of Automobile Engineers 
will be hela on Wednesday, October Ist, 1919, at the Royal 
Soriety of Arts, John-street, Adelphi, W.C., at 8 p.m., when Mr. 
Thos. Clarkson, M. Inst. C.E., will deliver his Presidential 
Address, Mr. Clarkson will also deliver his address to the Midland 
C sntre on the following night, Thursday, October 2nd, at the 
White Horse Hotel, Congreve-street, Birmingham, at 7.30 p.m. 


_ Warrtey Counci ror tHe West Msptanp ELEcrricity 
Surety INpustry.—At a conference on the 15th, convened by 
the Lord Mayor of Birmingham, of representatives of electric 
Supply undertakings and of trades unions concerned, it was 
unanimously decided to take steps forthwith for the setting up 
: a District (Whitley) Council for the electricity supply industry 
or the West Midlands area, comprising the counties of Shrop- 
shire, Stafford, Warwick, and Worcester. A small committee 
to daa of three representatives from either side was elected 
* draw up a constitution, and steps were taken for subsequent 
a —_ m3etings of employers’ and employees’ representatives 
: “? presen to determine the mathod of election of members, 
hati. 3 subsequent joint meting of both sides to bring the 

‘strict Council into being. 


Aeronautical Notes. 


High Explosive Bombs. 


From an article, ‘‘ The Aeroplane as a Long- 
range Gun,” contributed by Lieut.-Col. R. G. Cherry, 
R.A.F., to a recent issue of the Journal of the Royal 
Artillery, we learn that there are now four standardised 
British types of high-explosive bomb. The smallest 
weighs about 201b., and is used mainly for attacking 
personal, road and rail transport, and aerodromes. The 
case is of forged steel, and the bursting charge of amatol. 
A fuse in the nose is actuated by a small metal vane held 
until the bomb is dropped by a stop on the bomb carrier. 
The striker mechanism only comes into play when the 
vane has made a certain number of revolutions. It is 
possible, we may remark, that the similar vanes recovered 
from German bombs dropped on London, &c., gave rise 
to the widely held, but completely erroneous, belief in 
‘* aerial torpedoes ’’—that is to say, self-propelling bombs. 
The second size of standardised high-explosive bomb 
weighs 50 lb. It is made of cast iron, and is—or was— 
used mainly against material chiefly on long-distance 
raids. It is fitted both with a tail and a nose fuse. The 
nose fuse acts only upon heavy impact, while the tail fuse 
is of the delay action type. Thus if the bomb drops on the 
roof of a house the impact will not be sufficient to set off 
the nose fuse, and the bomb will descend to the basement, 
where the tail fuse will act. If the bomb, on the other 
hand, falls on @ hard road, the nose fuse will produce 
instantaneous explosion, and the fragments will scatter 
radially allround. The third size of bomb weighs 112 lb. 
and is made of cast steel or iron. This size is that most 
commonly used. It has a nose or teil fuse, according as 
it is to be used against personnel, transport, &c., or against 
stations, buildings, material, &c. The heaviest bomb 
weighs 230 lb., and is made of mild steel. It is fitted with 
a tail fuse, and is employed to produce a large crater in 
attacks on railways, buildings, and roads. In addition 
to these high-explosive bombs, there are incendiary bombs 
filled with phosphorus, which are used for smoke produc- 
tion on the ground and, with a time fuse added, for drop- 
ping on hostile kite balloons. The incendiary bomb 
filled with thermit has now apparently been discarded. 
As for the half-ton and ton bombs of which we have heard 
the author says nothing, presumably because neither has 
yet reached the “ standardised’ stage. It is perhaps 
worth adding that a one-ton bomb produces far more 
effect than twenty hundredweight bombs dropped as 
nearly as possibly simultaneously, the reason being that 
the several small explosions are apt to interfere with and 
partially neutralise the effect of each other. 


The London-Paris Aerial Service. 


The third week of the London-Paris aeroplane 
service was completed last Saturday. By that day the 
company’s machines employed on the service had flown 
more than 10,000 miles with passengers and parcels, and 
out of forty-two possible flights had successfully completed 
forty-one. Only on one occasion was a forced landing 
necessary, and even then the delay did not exceed ten 
minutes. We understand that the parcels traffic is grow- 
ing, and that the passenger accommodation is always fully 
occupied. No difficulty, it seems, is being experienced in 
finding a steadily increasing daily load. As an indication 
of the goods being carried and the charges being made for 
their transport, it is worth recording that in one instance 
a@ parcel of urgently wanted furs weighing 25]b. was 
conveyed for a fee of £9 7s. 6d. 


The Fokker Wirelessly Controlled Aeroplane. 


In the course of an interview with A. H. G. 
Fokker, published in the daily Press, some remarkable, not 
to say sensational, statements as to aeroplane develop- 
ments are attributed to this notorious Dutch designer. 
He has plans, it seems, for a 20,000 horse-power aeroplane 
and for a machine, without an engine, to be towed in 
trains behind an engined aeroplane and dropped off where 
required. His greatest ‘ sensation,’’ however, was the 
revelation that in 1916 the German army authorities 
asked him if he could make a very cheap aeroplane with a 
a very cheap engine capable of flying for about four hours 
and of being steered through the air by wireless waves. 
This development was to have put the artillery out of 
commission, and to have made the big guns as old-fashioned 
as spears, and, of course, would have won the war for 
Germany. A flock of the machines was to have been 
shepherded by one man on an ordinary aeroplane, who 
would have controlled each to drop with its load of explo- 
sives on to selected targets with deadly and devastating 
precision. Fokker prepared the plans, and had them 
accepted, but the War-office insisted upon making the 
machines itself. The manufacture, however, was bungled 
until the summer of 1918, when the authorities placed the 
making of the machines in Fokker’s own hands. When the 
Armistice came he had just got ready to turn them out 
in large numbers. We cannot take all this very seriously. 
In our issue of April 11th, 1919, we discussed the wireless 
control of aircraft, and showed that, while certain progress 
in the matter had been made in this country, France and 
America, military considerations left practically no room 
for the employment of the system. We need not repeat 
our argument as to the futility of applying wirelessly 
controlled aeroplanes to military purposes in the face of 
an active enemy. Like the electrically controlled crewless 
boats employed by the Germans against our ships off the 
Belgian coast, such aeroplanes would have been very 
readily defeated, for they could only have been operated 
with any prospect of success during the daytime, and would 
have been entirely unable to defend themselves from 
attack by hostile aircraft. 








It is satisfactory to note that there is a slight improve- 
ment in the output of coal. For the week ending August 
23rd the weight raised in England, Wales and Scotland was 
263,000 tons greater than in the preceding week. The 
improvement in Yorkshire—owing to recovery after the 





strike—was responsible for more than half this gain. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Finished Iron Market. 


ORDERS are coming in rather poorly at present— 
quite insufficiently to replace the tonnages executed even 
at the present reduced output. For good merchant bars 
as much as £23 is paid; bars for the nut and bolt trade 
are obtainable at £22 10s. Small iron is still called for 
to a larger extent than can well be complied with. Makers 
ask £27 2s. 6d. for three-eighths rounds delivered in the 
district. Puddled bars and billets show a stiffening 
tendency, makers quoting £17 5s. to £17 10s. This latter, 
however, is an outside price, and refers to large sizes. 
Small sizes are quoted £18 5s. to £18 10s. per ton. Not 
more than probably two-thirds of the puddling furnaces 
in the district are in operation. There has been no fresh 
development regarding American iron, of which fair 
quantities continue to reach the district at £19 10s. c.i-f. 
Liverpool for merchant bars, and about £20 10s. delivered 
here. The strip mills are feeling American competition 
somewhat keenly. Tube makers are competing for orders, 
and are buying their strip in the cheaper American market, 
and business is rather slack in loca! houses, which are 
charging £24 a ton for tube strip. The market for gal- 
vanised sheets continues to improve, but production is 
retarded by an insufficiency of fully qualified men. The 
South African trade shows signs of opening out, and 
already a substantial tonnage is going to South America. 
The full quotation of £32 for 24-gauge sheets is general. 
Makers can obtain a supply of sheet bars sufficient for their 
restricted requirements, though there is no surplus. 


The Raw Iron Trade. 


Some of the furnaces which were damped down 
have not been got going again, but a much better output 
is now forthcoming from those which were on slack blast. 
A furnace has been blown out at the Willingsworth Iron 
works, Wednesbury, South Staffordshire. It is to be 
re-lined, and some months must elapse before it will be 
productive again. Its companion furnace, which has been 
idle for a long time now, is likewise being overhauled pre- 
paratory to being put in commission once more. The out- 
put of foundry iron, so heavily in arrear, is gradually 
improving, even though the relief is hardly perceptible yet. 
There are some fairly large inquiries on the market. 
Generally speaking, however, current business is limited 
to 50 and 100-ton lots, smelters making their available 
supplies go as far as possible. In the prevailing stringency 
it is possible to exact high prices, and the opportunity is 
not being neglected. Some comment is heard on the 
disparity in price between Derbyshire and Northampton- 
shire pigs. Derbyshire foundry grades command up to 
£9 5s., and forge £8 15s. Northamptonshire foundry is 
£8 5s. and forge £8. Forge pigs are coming forward as 
fast as they are required. Nobody is disposed to put down 
stocks, consequently output is being adjusted as far as may 
be to consumptive demand. 


The Steel Trade. 


Steel is in sufficient supply, except as regards 
plates. Severe stringency characterises plates. From 
one cause and another it has not been possible to keep the 
mills going regularly, and, while orders are accumulating 
on account of the reconstruction schemes, arrears extend- 
ing back to beyond the Armistice have yet to be cleared off. 
The shortage of light stamping sheets is very pronounced. 
Steel sheet bars are coming forward in sufficient volume to 
satisfy the circumscribed requirements of sheet mills, 
where expansion is cramped for want of suitable labour. 
South Wales and North Country bars can be bought at 
£14 10s. to £14 15s. delivered in the district. Ordinary 
mild billets fetch £14 10s. and upwards. There is a prac- 
tical disappearance of America from competition in this 
market, chiefly through the rate of exchange. While 
Germany is touting for business, this is not taken very 
seriously in view of the enormous difficulties attending 
her iron and steel production. 


Mr. Lloyd George and Labour. 


Birmingham manufacturers have not this week 
found any large amount of enthusiasm for the Prime 
Minister’s latest manifesto on behalf of labour. Truth 
to tell, they are getting rather weary of these repeated 
appeals to their patriotism. Further, if the Premier has, 
behind his manifesto, the idea that State ownership would 
make for the advantage of certain of Great Britain’s lead- 
ing industries, it is well to recall that in the Midlands, at 
any rate, nationalisation has few friends among the 
employers. Last July THe ENGINEER published in 
extenso the well-argued opposing views of the habitues 
of the Birmingham Exchange to Mr. Justice Sankey’s 
Report in favour of mining nationalisation, and these views 
have suffered no relaxation in the interval. On the con- 
trary, time has rather strengthened the soundness of the 
opposition. Mr. Neville Chamberlain, M.P., addressing 
this week a number of Birmingham’s leading manufac- 
turers, declared that ‘“‘ he was bound to say that what he 
had seen of the State at work in industry in this country, 
and what he had learned of its working elsewhere, had not 
seemed to him to offer any prospect of a millenium.” 
He did, however, believe in combination of employers and 
combination of workmen. On these lines it should be 
possible to build up a new industrial system which would 
give to the workpeople greater security of employment, 
a fuller influence in moulding the conditions under which 
they worked, and more direct interest in the craft in which 
they were engaged, and yet would not deprive the employer 
of the just reward of his enterprise or divert capital to 
other countries. The true object of employers’ combina- 
tions was not to raise, but to lower prices by lowering costs 
through specialisation and standardisation. Notwith- 
standing their half-hearted support to much that is con- 
tained in the latest message of Mr. Lloyd George, Bir- 
mingham employers are still prepared to help him where 
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they reasonably can. The national scheme for absorbing 
into industry ex-Service men disabled in the war is being 
developed in Birmingham. The Lord Mayor and Mr. A. J. 
McCormack, director of Wolseley Motors, Limited, who 
is chairman of the Local Employ ment Committee, have 

written to employers throughout ‘the city urging them to 
employ disabled men on the basis of a percentage of the 
total number of their employees. His Worship points 
out that the State is now providing industrial training in 
many industries to fit disabled men for work. Many such 
schools have been established in Birmingham, and a con- 
siderable number of disabled men are now attending a 
course of intensive training by skilled instructors. He 
points out that only men who are likely to benefit by a 
course of training are selected for particular trades, 
their selection and the supervision of the training being 
under the direction of the local Technical Advisory Com- 
mittee, composed of representative employers and work- 
people. 


Eight Hours in the Iron Mills. 


The eight hours’ system in the iron mills of South 
Staffordshire does not improve upon acquaintance, and 
many employers go so far as to declare that if the industry 
is to be saved there must be a very considerable modifica- 
tion of the present system, with its deficient output and 
serious waste of fuel. It is urged that the only way to 
make an eight-hour shift at all workable is by constant 
production on the triple-shift system throughout the full 
twenty-four hours, and this, unfortunately, is quite out 
of the question with the present men available. Some 
ironmasters intend to press the Wages Board very strongly 
for a reconsideration of the whole matter. 


Railway Rates and the Iron Trade. 


The prospective large increase in railway rates 
is seriously regarded in the Midland iron trade, 
which has to do in every department with heavy 
tonnages, and it is considered that if the threat 
takes effect selling prices of iron will have to be 
materially increased. Makers of pig iren have elready 
provided against this contingency by including in 
all their contracts the proviso passing on to the con- 
sumer any additional cost of production. The clause had 
labour and fuel costs mainly in view, but transport charges 
were also specially mentioned, and this condition will be 
rigidly adhered to. The system with regard to cost of 
delivery is not quite uniform, some houses quoting 
* delivered’? and others ** at works.’ The effect, how- 
ever, is substantially the same. Ironmasters are not 
inclined to accept any further costs in view of the enormous 
charges they have already to face, and eventually the 
consumer will be called upon to pay whatever difference 
may result from higher railway charges. 


Fuel Situation. 


The fuel situation is relieved a little, and works 
supplies are somewhat better than they were. But every- 
thing is on the hand-to-mouth system, any accumulation 
of coal reserves being impossible. A very similar state of 
affairs prevails with regard to pig iron, foundry brands in 
particular being very short in supply. At a large Stafford- 
shire blast-furnace this week a hurried application was 
made for 2} tons of pig iron to enable the foundry to get 
through the shift, and the metal was taken hot from the 
casting bed, all stocks being already cleared out. 


Scrap. 


Wrought iron scrap is in a strong position, the 
minimum price now being £8 15s. Light cast scrap 
realises £5 2s. 6d., and there are few anxious sellers. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE tone of the iron and steel markets is certainly 
not so good as it was, and there is a growing apprehension 
of coming change. It is felt that trade cannot go on 
indefinitely under the burden of the present extravagant 
prices, but no one can say by what means we are to get 
back again to reasonable conditions. That the general 
conditions are unsafe is obvious enough, and this of itself 
is sufficient to prevent the expansion of business. There 
is buying in all departments of the trade, but it seems 
to be much more cautious than it was. What is par- 
ticularly noticeable is the absence of much forward busi- 
ness, and it is in this direction that we miss the old stocks 
of pig iron. In the absence of a warrant market there is 
no means of providing against the risks of far-reaching 
transactions, and this is one reason why transactions in 
the iron trade are more limited than they used to be. To 
re-establish the warrant market in opposition to the 
wishes of many of the great ironmasters will be difficult, 
but probably it will have to be done. 


Metals. 


The standard copper market has remained very 
quiet and steady for a week or more, and there seems to be 
little life in it. Apparently the supplies of scrap metals 
are having some effect on the consumption of and demand 
for new material. Those whose memories go back a long 
way will recollect that when the great ‘‘ Secretan ’’ Syndi- 
cate attempted to hold up the world’s supplies of copper, 
scrap metals were one of the factors which brought this 
combination to grief. Is it possible that scrap will again 
play a great part in preventing the revival of prices for 
copper and its alloys ? There seems to be a great quantity 
of old metal about, and especially of old yellow brass, 
which has to be sold at about two-thirds of its intrinsic 
value. With regard to alloys, it is probable that in these 
times engineers are too much restricted by specifications 
and are therefore prevented from taking advantage of 
the lower prices of old metals. It is a little ridiculous that 
a@ mechanical engineer should be compelled to buy new 





copper and tin at extravagant prices when an equally 
good result could be obtained by the use of old brass. The 
prices for manufactured copper and brass keep up, and 
consumers of locomotive and condenser tubes are com- 
pelled to pay a most extravagant profit to the manu- 
facturers. The market for tin has not moved very seriously 
of late for fluctuations of £2 or £3 per ton cannot now be 
considered serious. The supplies here are comparatively 
small and there does not seem to be any expectation of 
much change in the near future. America seems now to 
be capable of absorbing very much more tin than used to 
satisfy her needs, and it is not improbable that this power 
of absorption will increase rather than diminish during the 
next year or two. We have now no cheap semi-steel, 
and our own tin-plate trade depends upon this. The 
American tin-plate manufacturers will have cheaper steel 
sheets, and there does not seem to be anything in the way 
of their securing nearly the whole of the trade of their own 
food-preserving establishments and of the eastern oil export 
trade. One assumes, therefore, that more tin will go to 
America and less will come to us, at any rate for a time. 
The feeling in the market for spelter has been easy, but 
there is no particular change in the prices. Some German 
spelter has been offered, but it is yet too early to be sure 
that much of this metal can be exported by Germany 
in her present situation. It may be that this trade will 
become of importance and begin to bring down prices in 
view of the fact that the Exchange is greatly in favour of 
it. The present price of spelter here, turned into marks, 
means about 3200 marks per ton, and a common price for 
German spelter before the war was about 450 marks per 
ton. Lead has again been a very firm market, and the 
forward prices are higher than those for prompt delivery. 
As we come nearer to the time when the demand from the 
building trades will begin to develop there is less and less 
chance of a collapse in the value of the metal; but there 
is a bull speculation which may have to be liquidated, 
and this may afford some favourable opportunity for 
buying. 


Pig Iron. 


The market here for foundry iron is rather dull 
as a consequence of the expected moulders’ strike, which 
is now thought to be certain after the end of this week. 
So far as can be seen the masters are confident in the result 
and will fight to the end; but, of course, this may mean 
a longer stoppage than was at first anticipated. The 
actual prices quoted here for foundry iron do not alter, 
Derbyshire being offered at £9 7s. 6d. and Scotch at from 
£10 10s. to £10 15s. Of course, the buyer takes the risk 
of any change in the railway rate, and this change, if it 
comes, may mean that tie common iron will cost at least 
£9 10s. and the Scotch iron up to £11 per ton. Cleveland 
iron remains at £8 on trucks, but it is not offered here on 
that basis. The complete cessation of buying as a conse- 
quence of the strike might lead to some accumulation of 
foundry iron in Derbyshire, and might possibly lead to a 
modification of prices, but this does not seem to be expected 
here. 


Steel. 


The only very strong demand now in the finished 
steel market is for plates and shipbuilding material, and 
it is just possible that other kinds of steel are in quieter 
demand. Finished iron, however, remains quite firm. 


Scrap. 


There is no very definite change in the situation 
of scrap. Of course, so far as foundry scrap is concerned 
there is little buying now going on, but even if there were 
no strike in prospect it is said that many iron founders in 
this district have large stocks of cast scrap. No doubt a 
good deal of Government scrap has been bought at com- 
paratively low prices. For the best textile machinery 
cast scrap dealers ask £7 10s. per ton, but ordinary heavy 
cast scrap can be bought at £7. Heavy steel melting scrap 
remains weak at £6 15s. to £7 per ton, but steel turnings 
seem to sell quite readily at £5 per ton. In heavy wrought 
scrap there is no change. Consumers will not pay more 
than £8 5s. delivered, in spite of the fact that puddled 
bars cost now about £17 per ton, and finished bar iron can 
be sold easily at £22. Dealers think they ought to be paid 
much more, but in some cases they seem to be giving in. 


From Aeroplanes to Motor Cars. 


The large new factory covering something like 
five acres, which is being built at Newton Heath for A. V. 
Roe and Co., Limited, and is now almost complete, was 
started rather too late during the war to be of much avail 
for the building of aircraft. Fortunately, the firm had 
several other premises at its disposal, not the least of which 
was a large new section of the adjoining works of Messrs. 
Mather and Platt. There is also a large factory at Hamble, 
near Southampton. Now that the war is over it has been 
decided to transfer the manufacture of aircraft to the last- 
named works, leaving only a small section of the Newton 
Heath works for repairs and maintenance of the machines 
flown in this part of the country. The major portion of 
the factory is to be turned over to the building of motor 
cars, and for this purpose the shops are admirably adapted. 
I had an opportunity of inspecting this establishment a 
few days ago in company with Mr. Lord, the managing 
director, and saw the preparations which are being made 
by the firm to enter the motor car industry. In addition 
to the tools and equipment which had been provided for the 
production of aeroplanes, new tools have been introduced 
and the plant is being generally reorganised with the object 
of manufacturing on a large scale. I am not at liberty to 
give any particulars of the product which the firm proposes 
to place on the market early next year beyond stating 
that it is being designed to meet the wants of purchasers 
of limited means. It will have an engine rated at 11.9 
horse-power and the mechanism will be of the simplest 
possible form. Special features are to be introduced into 
the design of the bodies so as to make them more adaptable 
and more readily convertible than is customary. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 
Throughout North Lancashire and Cumberland 





there is a busy state of affairs industrially in the hematite 
pig iron trade, and if the output is not up to the level of 
this time last year, when war conditions prevailed, still g 
big volume of iron is being produced and the whole of jt 
is going into immediate use. Steei makers at Barrow and 
Workington are taking a considerable tonnage of metal, 
and this is likely to continue to be the case. On outside 
account the demand is steady, and there is every hope of 
fuller business in the immediate future now that conditions 
have settled down a little. But there is no big rush of 
trade or the fixing up of contracts for delivery a long way 
ahead, the business being just sufficient to cover immediate 
wants. Prices are unchanged, with parcels of mixed 
numbers of Bessemer iron at £10 4s. 6d. toe£10 12s. 6a, 
per ton, and special! brands are at £11 12s. 6d. per ton, both 
f.o.t. 


Iron Ore. 


The demand for hematite iron ore is particularly 
brisk all through the district. The output is more satis. 
factory than of late, but more ore is required. Native sorts 
are quoted at 50s. per ton net at mines. The demand for 
Spanish qualities is steady at 52s. per ton delivered. The 
importation of this ore has been quieter of late so far as 
Barrow docks are concerned. 


Steel. 


There are no new features to record this week in 
the steel trade. At both Barrow and Workington the 
same activity is maintained, the chief output still being 
steel rails on orders booked some time ago. New business 
is not too plentiful. At Barrow, besides the rail mill, the 
Siemens plant is at work and also the merchant mill, but 
the plate mills are both idle. Prices are steady, with 
heavy rails at £16 10s. to £17 per ton, light rails £18 5s 
to £21, ard billets are a quiet trade at £15 per ton. There 
is nothing being done in ship or boiler plates. The former 
are quoted at £18 5s. and the latter at £22 per ton. 


Shipbuilding and Engineering. 


Fitting out is still going on at Barrow on a light 
cruiser and some submarines. Increased activity is notice- 
able on merchant work, but the jobs are not yet very far 
forward. A number of steam trawlers, being reconditioned, 
will soon be ready for sea again at their old business. 


Fuel. 


There is a brisk demand for steam coal, and 
40s. 6d. per ton delivered is the quotation. House coal 
is in fuller demand and the supply is short, but improving 
somewhat. The quotation is 40s. 6d. to 50s. per ton 
delivered. Coke is in strong demand, with East Coast 
qualities at 53s. 8d. per ton and Lancashire cokes are at 
53s. 6d. per ton delivered. Cumberland cokes are being 
largely used in the Workington district. 








SHEFFIELD. 


(From our own Correspondent.) 
The State of Trade. 


THERE is little that is new to report as to the 
general position of the local industries, which is as mixed as 
ever. In fact, the contrasts become more sharp as time 
goes on. The open-hearth and tool steel departments 
cannot get business enough to keep their resources running 
more than four days a week on the average, but the 
demand for the cheaper grades of steel and steel products 
is very heavy, and there are floods of inquiries from various 
parts of the world. Actual business, however, is being 
seriously hindered by the inadequate rolling facilities. 
The recent stoppage of works caused by the coal strike 
had the effect of adding to the accumulation of arrears, 
and the worries of manufacturers in endeavouring to 
satisfy the clamour of customers for goods are at present 
far worse than at any time during the war. There seems 
no limit to the demand for files and mechanics’ tools, 
table knives and knives used in trade. Quietude is reported 
in the twist drill branch, particularly the large sizes 
made of high-speed steel. This country does not appear 
to be catering seriously for the users of small carbon steel 
drills, of which the consumption is on a huge scale. Several 
firms are making these, but the bulk of them are obtained 
from the United States. Germany was the largest supplier 
of these to the English market before the war, as they were 
cheaper than the American goods, but there is no sign of 
a resumption of this trade. The heavy steel forges have 
been quiet ever since the Armistice was signed. 


Overseas Business. 


The recovery of overseas trade continues to 
progress, but not so evenly and rapidly as could be wished. 
The once valuable markets of the United States, Japan, 
and Canada, which formerly imported large quantities of 
the most expensive and profitable brands of Sheffield steel, 
are now buying very little of such material. Last month’s 
American imports of steel of all kinds only reached the 
meagre total of 228 tons. Whether the United States 
has made herself comparatively independent of Sheffield 
steel is still an open question, however, and, at any rate, 
some engineering users there are again specifying the 
Sheffield brands which for years they had been accustomed 
to employ in their machines. Japanese and Canadian 
buying is also on an extremely disappointing scale. Both 
the countries named used home-made tool steel during 
the war. Business with Scandinavian countries would 
be very brisk but for transport delays due to constant 
strikes in those countries where labour disturbances 
have been more serious than in the United Kingdom. 
This country has been shipping coal, pig iron, and hard- 
ware to Japan, and a small amount of business is being 
opened up with Russia and Poland. Greece has been a 
good customer to Sheffield for some months. 


Materials and Prices. 
The scarcity of foundry iron is likely to be reduced 
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in the immediate future, as a number of furnaces 
formerly working on basic pig have now been changed to 
foundry material. The market for basic has been 
weakened by importations from the United States at cut 
rates, and the output has been large. Foundry prices 
are not so strong as they have been, and the position of 
forge is distinctly easier. Current quotations delivered 
Sheffield are :—Derbyshire forge, £8 10s.; ditto foundry, 
£9 2s. 6d.; ditto basic, £8 15s.; East Coast hematite, 
£10 6s. 9d.; West Coast ditto, £11; acid Bessemer billets, 
£19 2s. 6d.; ditto basic, £19 12s. 6d.; hard basic, £16 10s.; 
soft ditto, £15 5s.; Crown iron bars, £22 10s.; hoops (iron 
and steel), £26. 


A Steel Depot at Geneva. 


The American Consul at Geneva reports that 
John Brown and Co., Limited, have arranged to establish 
a central depét for raw steel products in the free bonded 
area of Geneva for the purpose of supplying the needs of 
their Swiss customers, whereby no duty will be payable on 
the products until they are taken from the stores. The 
scheme includes a metallurgical laboratory, which is being 
organised in conjunction with the Departement d’Instruc- 
tion Publique of the Canton of Geneva, which has agreed 
to give the land for the building, and in return the company 
will allow professors and students to use it for the study 
of the practical application of laboratory experiments. 
The manager of the new depdét will be Mr. Shipworth, 
commercial attaché of the British Legation at Berne. 


Non-ferrous Metallurgy. 


The Institute of Metals, which is holding its 
annual meeting for the first time in Sheffield next week, 
is assured of a hearty reception and a successful reunion. 
Although essentially a centre of iron and ste] production, 
Sheffield has made substantial progress of Jate years in 
the practice of non-ferrous metallurgy, and those asso- 
ciated with the important local silver and electro-plate 
industry are, of course, qualified for the membership of 
the Institute. The production of brass and copper goods has 
increased steadily. During the war period the non-ferrous 
metallurgists mastered the practice of turning out the 
cupro-nickel used for the envelopes of small arms ammuni- 
tion, and the city contributed many thousands of tons of 
the alloy to the Government factories. The manufac- 
ture of non-ferrous alloys in the electric furnace is a recent 
addition to Sheffield enterprise. An interesting feature 
of next week’s programme will be a kinematograph 
exhibition of the melting of non-ferrous metals in the elec- 
tric furnace, showing all the details of this process. Mr. 
Verdon Cutts, a local electro-metallurgist, will carry out 
this exhibition. The progress of melting steel by elec- 
tricity has encouraged investigation with a view to the 
ultimate adoption of the process in other fields, the most 
noteworthy example being that of non-ferrous metals. 
lor some years past efforts have been made, with only 
moderate success, to adapt the electric furnace for the 
melting of copper, brass, and other metals, but several 
types are now on the market which appear to be doing 
excellent work. 


A Colonist’s Warning. 


An importer of British goods in South Africa 
writes to a Sheftield firm warning the people of this country 
of the progress which manufacturing industry is making 
in the various Colonies. He points out that Australia is 
now competing with the Mother Country for many lines 
which were formerly imported. Canadian competition, 
he says, is becoming a factor of great importance. Orders 
for locomotives for the South African railways have gone 
to the Dominion, and the electric cables now being laid 
in Cape Town were supplied by a Montreal house. Many 
other commodities are being obtained in South Africa 
from Canada which were formerly supplied by England. 
South Africa itself, the correspondent adds, is rapidly 
becoming a manufacturing community. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


THERE does not appear to be any material change 
this week in the trade position in the North of England. 
Outputs in practically every branch of industry are going 
entirely into consumption and producers are chiefly con- 
cerned with meeting their present engagements. There is, 
however, some apprehension about the future of trade, 
more especially in the case of iron and steel. Just at the 
present the speculative element in the iron trade is in 
abeyance, chiefly because there are no stocks to work 
upon. Export licences ere still being curtailed and in 
some cases refused e!ltogether, end the total volume of 
trade is capable of considerable expansion under a system 
of free exports. In the meantime French and American 
iron is getting a footing in markets hitherto exclusively 
British, and the possibilities of German competition also are 
not altogether remote. The finished iron and steel works 
have plenty of orders in hand, but the question of future 
business is causing some anxiety in view of the increasing 
competition from abroad. The shipbuilding and engineer- 
ing trades are exceedingly busy. 


Cleveland Iron Trade. 


_ The pessibility of a big strike throughout the 
foundries of Great Britain and the generally easier situa- 
tion of consumers in regard to stocks of pig iron are the 
chief factors attributed to » marked slackening in the 
demand of Cleveland pig iron on home account. There 
is, however, a strong export inquiry and traders are dis- 
playing increasing signs of irritation at the strict limita- 
tions to which this trade is still subjected. Undoubtedly 
@ big business could be done if only licences were obtain- 
able, but the controlling authorities still issue these licences 
very sparingly and the volume of exports falls far below 
what would be possible in a free market. Another source 
of complaint is the inadequacy of the facilities for dis- 





tribution. At the present time the shortage of trucks 
is very acute and distribution is seriously hampered. The 
situation must be well known to the authorities, but 
efforts to relieve the pressure on the railways by sending 
more iron by sea to Scotland have hitherto proved fruitless. 
The freight charges, dock dues, &c., amount in the aggre- 
gate to considerably more than the railway rates, and 
during the war the Government established a precedent 
by paying as rebate the difference between the cost of 
transit by steamer and by rail. But efforts to induce 
them to repeat that practice now have not yet met with 
any success. The opinion is growing that there will be 
an early increase in railway freight charges generally to 
meet the heavy deficit on the working of the railways. 
Should this increase be imposed it is stated that there will 
be an immediate advence in Cleveland pig iron prices 
owing to the inevitable advance in the cost of the trans- 
port of raw materials. In the meantime prices of all 
descriptions are firmly maintained. No. 3 Cleveland pig 
iron and No. 4 foundry are both quoted at 160s. per ton 
for home consumption and 165s. for export, whilst No. 1 
is at a premium of 4s. above No. 3, both in the home and 
export trades. 


Hematite Pig Iron. 


Supply probably rather exceeds the home demand 
for East Coast hematite at the moment. At all events, 
consumers have no difficulty in covering all their needs. 
The quantity of iron licensed for export is still very small. 
East Coast mixed numbers are 200s. for home use and 205s. 
for export. 


Iron-making Materials. 


An important development in the foreign ore 
trade is the formation of an association of the big con- 
sumers of foreign ore in the Cleveland district for the pur- 
pose of purchasing Spanish ore direct from the mine- 
owners at Bilbao. The idea evidently is to eliminate the 
middleman. The trade for the moment is quict owing to 
consumers being well stocked. Rubio ore is about 53s. 6d. 
per ton ex ship Tees. The coke supply to the furnaces 
is improving, but the truck shortage still leads to irregu- 
larities in delivery. Prices are very firm, good medium 
furnace kinds being quoted 48s. per ton at the ovens. 


Manufactured Iron and Steel. 


The works engaged in the production of finished 
iron and steel have full employment and orders in hand 
that will keep them going until the turn of the year. 
There is @ rather more hopeiul feeling and inquiries are 
showing some improvement, though the factors militating 
against the expansion of business abroad remain in essen- 
tials unchanged. These factors are the ebnorme!ly high 
prices in comparison with American quotations, and the 
difficulty, in consequence of the pressure of the home 
demand, in guaranteeing deliveries. Makers of galvanised 
sheets, however, report an insistent inquiry from abroad 
and some fairly substential export orders have been booked. 
The principal home prices are as follows :—Steel angles, 
£17 15s.; steel joists, £17 10s.; steel ship, bridge, and tank 
plates, £18 5s.; steel rounds and squares, under 3in. down 
to ?in., £20 5s.; steel flats, Sin. down to llin., £20 5s.; 
heavy steel rails, 60 Ib. and upwards, £16 10s. net on trucks ; 
steel sheets, 3/,,in., £20 5s.: fin., £21 15s.; 3/,,in., £22 15s.; 
14-20 gauge, £23 5s.; common iron bars, £22; marked 
bars, £24 10s.: gas strip ircn, £22 5s.; steel hoops, £23 ; 
steel strip, £22; gelvanised sheets, 24 gauge, £28 10s.; 
black sheets, 24 gauge, £23 to £23 10s. In the export 
trade there are no fixed prices, these being subject to 
negctiation, but they are generally somewhat higher than 
the home prices. 


The Coal Trade. 


The northern coal market remains in the same 
»wkward situation as has obtained for a while past, due 
to the famine in coal supplies. The whole range of the 
market is very firm, which condition is likely to continue, 
as it is occasioned and supported by an overwhelming 
and continuous demand for fuel far in excess of the supply. 
Strenuous efforts are being made to secure an increased 
output, and not without some success: but, notwith- 
standing every effort possible, there is still a considerable 
leeway to make up before supplies cen approach even within 
measurable distance of the demand. The call for coal 
for London and the South is very heavy, and as coasting 
tonnage is not obtainable in any quantity it necessitates 
en exceedingly heavy despatch by rail. The licensing 
difficulty is acute and aggravated and causes great incon- 
venience to exporters. In the Northumberland coal 
section best quality steams in small parcels continue to 
change hands at 100s., and this price has now been paid 
in many instances for D.C.B. qualities, also for Tyne primes. 
The strength of these qualities is reacting on second 
qualities, which are also in world-wide demand, numerous 
pressing orders being in existence for all continental 
markets and for Egypt and also for South America. 
The last-mentioned buyers are eager and make no hesita- 
tion as to prices, but the total inability to secure transport 
prevents sales being made. Swedish buyers seem to be 
in the most difficult position as regards the securing of 
licences, but for consignments to Norway, Denmark and 
Holland the situation is a little easier. Spanish business 
is about at a standstill owing to the competition of Welsh 
coals, which are appreciably cheaper than North Country 
classes. The Durham coal trade position is one of firmness 
and rigidity all round, and entirely in favour of the sellers 
so far as open market business is concerned. They can 
command almost any price for early supplies. The entire 
output, however, continues to be absorbed in fulfilling 
home works contracts or direct orders of the Controller. 
Consequently for other markets there is little or nothing 
definitely offered. Bunker coals are very scarce, and there 
is keen competition for prompt supplies. The position 
in the coke market has become more difficult owing to the 
pressure of home requirements, and hence the licensing 
authorities are again adopting a cautious policy in granting 
facilities for export. The principal market quotations 
are as follows :—-Northumberlands: Best Blyth steams, 
100s.; Tyne primes, 95s. to 100s.; second qualities, 90s. 
to 95s.; best smalls, 80s.; second smalls, 70s, to 75s.; 





unscreened for bunkers, 55s. to 75s.; best house coals, 
100s. Durham coals: Best steams, locomotive, 100s.; 
special Wear gas, 85s.; prime gas, 70s. to 85s.; seconds, 
70s. to 75s.; bunkers, 65s. to 75s. for British and Allied 
boats ; 80s. to 85s. for neutrals ; best beehive and patent 
coke, 90s. to 100s.; gas coke, 95s. to 100s. 








SCOTLAND. 
(From our own Correspondent.) 


No Change. 


TRADE conditions generally still show no change. 
In the iron, steel and allied trades producers are receiving 
orders sufficient to keep mills and factories fully employed, 
though the bulk of the business passing is still on home 
account. Consumers appear to have made up their 
minds to the continuance of high prices for a considerable 
time ahead, and consequently are less reluctant to place 
their orders. Makers, on the other hand, show no desire 
to contract for long delivery, and for the most part will 
not consider deliveries over the turn of the year. Out- 
puts all round are not sufficient to encourage overseas 
business, while where supplies are available the question 
of price is an effective bar to transactions. The home 
market is sufficient in the meantime for the disposal of 
products, but when a larger outlet is necessary many 
difficulties are likely to arise unless an upheaval in con- 
ditions takes place. Only in the case of supplies necessary 
to complete orders regardless of cost would home makers 
have a look-in under present conditions, and from that 
point of view alone the outlook with regard to trade with 
overseas markets is far from being convincing. Then 
home consumers cannot be expected to pay extortionate 
prices for home manufactured goods if imported articles 
of an equal quality or good enough to suit the purpose 
can be procured. In the meantime lack of carrying tonnage 
and the consequent irregularity of deliveries eliminates 
the foreign article to a large degree, but the time must 
surely come when these obstacles will be removed. Many 
would welcome the importation of overseas goods as a 
means to securing more reasonable quotations for home 
goods, and there seems little hope of cheaper local supplies 
by any other method. High prices are all very well 
when there is a war on or to those to whom cost is no 
drawback, but the great mass of consumers have already 
arrived at the point where price is the dominating factor. 


Scottish Oil Combine. 


Among the latest joint-stock companies regis- 
tered in Scotland is the large oil company combine to be 
known as Scottish Oils, Limited. This company has been 
formed to acquire the ordinary shares of the Pumpherston 
Oil Company, the Broxburn Oil Company, Young’s 
Paraffin Light and Mineral Company, and James Ross and 
Co., Philipstoun Oil Works, and also to acquire the good- 
wills, so far as these relate to Scotland, of the British 
Petroleum Company and the Home Light Oil Company, 
and certain of the assets in Scotland of these two com- 
panies. The company will undertake all liabilities in 
connection with these concerns in Scotland, and will 
carry on business in petroleum and other mineral oils. 
The capital of this new company amounts to £4,000,000 
in £1 shares. 


Pig Iron. 


Business in Seotch pig iron is being transacted 
with fair regularity. Supplies of hematite remain very 
short, and with the pressure from the steel works 
fully maintained, producers have difficulty in overtaking 
orders in hand. Trade in ordinary grades is a little more 
lively, and the outlook more promising. Foundry has 
improved somewhat, though not sufficiently to leave 
much for shipment. Supplies of forge, however, are 
ample. .Prices are still maintained at the same level, 
but the prospect of an increase at the end of this month 
is making buyers go warily. Only immediate require- 
ments are being arranged for. 


Finished Iron and Steel. 


The steel works report continued activity at the 
plate mills. Demands are very insistent, and producers 
are working under great pressure. Sectional mills, too, 
are better off for orders. The request for steel for export 
is fair, though not so large as some months ago, the last 
increase in prices having a decided effect on business. 
Steel sheets are experiencing a good all-round turnover, 
but, notwithstanding constant employment, outputs are 
not as large as pre-war returns. Malleable bar iron makers 
have plenty of home orders for various descriptions ot 
bars, with demands for rivet and horseshoe qualities pre- 
dominating. Very little is being done outside of the home 
market ; in fact, the works are hardly in a position to 
accept overseas business, even were orders procurable. 


Coal. 


No change of importance is apparent .in the 
Scotch coal trade. All classes of fuel are in heavy demand 
for home consumption, and outputs are barely sufficient 
to go round. Under the circumstances export permits 
are very difficult to secure even for cargoes to Ireland, 
from which market there is a constant request for West 
of Scotland coal. A fair business is being done from East 
of Scotland ports with neutrals at high prices, and first 
and third-class steams are the busiest sorts. Home 
requirements, however, claim the greater part of the 
output, industrial necessities being on the increase, while 
household needs are also on the increase. The aggregate 
shipments from Scottish ports during the past week 
amounted to 121,759 tons, compared with 141,464 tons 
in the preceding week, and 159,794 tons in the same week 
last year. Prices are unchanged, as follows :—Ell coal, 
f.o.b. Glasgow, 33s. 6d. to 35s.; splint, 35s. to 378.5, steam, 
33s. 6d. to 34s. 6d.; first-class screened navigations, at 
Methil or Burntisland, 36s. to 38s. ; first-class steams, 
35s.; third-class steams, 3ls.; best steams, at Leith, 
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33s. Gd.; secondary qualities, 32s, 6d. per ton. Treble, 
double and single nuts, 30s., 29s. and 28s. per ton respec- 
tively in all districts. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Deal in Millions. 


THE acquisition of a controlling interest in the 
well-known firm of J. Lysaght, Limited, by Mr. H. Seymour 
Berry and Mr. J. R. Llewellyn, with whom was associated 
the Viscountess Rhondda, caused no little excitement in 
South Wales commercial circles last week, though in these 
days of big things it is only natural to find that there is 
something of a nine days’ wonder about it. The market 
is now asking what will be the next deal. Negotiations 
for securing the control of Messrs. Lysaght had been in 
progress for twelve months, and particularly in the New- 
port district, where the company has one of the finest 
rolling mill plants in the country, with between 40 and 50 
mills at work. A feeling of satisfaction prevails that 
members of the Lysaght family are still to be associated 
with the concern. The relations between the directors 
and the employees have always been good, and the former 
have for years past taken a great interest in the welfare 
of the men. It is satisfactory, therefore, to find that 
with the new control there is to be no change, but rather 
that the cordial relationship with the workmen will be 
promoted. It is of interest to note the attitude of the 
workers towards this deal and the linking up of under- 
takings such as this, seeing that both Messrs. Berry and 
Llewellyn are so prominently associated with both coal 
and shipping. Mr. Dennison, assistant secretary of the 
Iron and Steel Trades Confederation, according to a state- 
ment, has no apprehension whatever so far as amalgama- 
tion of big industries or firms is concerned. As a matter 
of fact, he said, they rather viewed such proposals ‘with 
favour, because they brought more economic production. 
So long as the large concerns were not over capitalised, 
the Federation felt that such proposals in regard to big 
combines must help the industry generally, and he would 
go so far as to say that the smaller concerns in the iron and 
steel trade had been the biggest hindrance to progress. 


Disputes. 


It is something quite exceptional in the South 
Wales coalfield to find all pits working with the exception 
of one, but such was the report on Monday when the Joint 
Disputes Committee met. After three weeks’ holiday 
the Committee had quite a large number of disputes to 
consider, but the majority were of a minor description, 
and were referred to two representatives to deal with and 
settle. The position, however, in regard to the dispute 
in the'iron and steel trades of this district is not 
so satisfactory. The dispute remains unsettled, and there 
is a good deal of distress in the particular areas affected. 
The men engaged in the skilled trades have been on strike 
now for over eleven weeks for a flat rate wage of £5 per 
week in substitution for the existing sliding scale system of 
payment. At the conference last week of representatives 
of the various interests the employers put forward an 
offer of 5s. advance on their original proposal of £3 18s. 3d. 
per week, but with no cheap coal. But the men’s re- 
presentatives contended that the withdrawal of the cheap 
coal privilege meant that the offer of £4 3s. 3d. meant no 
advance on the district rates. The men’s suggestion, as 
an alternative to their £5 flat rate demand, was that the 
men should go back to work for £4 12s. 6d. without pre- 
judice to the existing conditions and to future conferences 
for setting up rates applicable to the separate bodies of 
workers forming the allied trades. The employers refused 
to entertain this proposal, while since then mass meetings 
of the skilled tradesmen have confirmed the attitude of 
their representatives in declining the employers’ offer, 
while, in addition, they have decided to appeal to other 
workers in the steel industry to show their sympathy by 
striking. 


Coal Output. 


Although there has been no serious trouble of 
late in the South Wales coalfield, still it is somewhat 
surprising to find that coal production has not been 
maintained. It is true probably that there are a number 
of men still away on holiday, but, according to the official 
figures, the output for the week ending September 6th 
was no less than 41,460 tons less than for the week ending 
August 23rd. For that period the output was 975,950 
tons, which was only 6 per cent. below the production in 
the last week this year that the eight-hour day system was 
in operation. The returns for the last four weeks for which 
statistics are given were as follow :—Week ending August 
16th, 904,464 tons; August 23rd, 975,950 tons; August 
30th, 950,380 tons; and September 6th, 934,492 tons. 
This falling off is somewhat inexplicable, as, although a 
number of men may have been on leave during the first 
week of this month, still it is certain that the number was 
less than was the case in August. 


Colliery Finance. 


It is interesting to note that following the Prime 
Minister’s speech on August 18th, in which he placed a 
new complexion on the question of coal mines control, 
the Coal Controller has now communicated with the 
Mining Association of Great Britain pointing out in effect 
that the provisions contemplated affecting the expenditure 
of capital on new colliery developments are now removed 
from immediate practical consideration. The proposals 
which were made as the result of the first Sankey Report 
contemplated State purchase, and it was provided that in 
the event of the mines being acquired by the Government 
the value of new mines would be deemed to be that of the 
actual capital expenditure plus 6 per cent., and that if there 
were no State purchase by January, 1921, and the new 
undertakings had in the meantime become remunerative, 
the owner]Twould be repaid profits up to an amount equal 
to ls. 2d."for every 12s. of authorised capital expenditure, 
subject to income tax and excess profits duty. 





Tin-plate Trade. 


There is at the present time a very pressing 
demand for tin-plates, to which the supply is unequal. 
Manufacturers are well booked up, and orders include 
delivery in some cases next year. The demand has been 
stimulated owing to consumers being desirous of arranging 
for supplies before the threatened advance in railway 
rates comes about. It is reported that the existing demands 
would justify all mills being worked to the fullest extent, 
but this is not possible owing to labour shortage. Black 
plates have been booked up to the extent of thousands of 
tons over the remainder of this year, and this is the case 
also with black sheets and galvanised sheets. The date 
of the proposed visit of representatives of employers and 
employed in the South Wales tin-plate trade has now 
become very indefinite. The present wage agreement, 
under which the men are receiving 12} per cent. increase 
in wages, was only fixed for three months, and conse- 
quently expires on the 27th inst., so that the probability 
is that the position will have to be reviewed by the Joint 
Industrial Council. 


Current Business. 


There has been no very notable change in the 
coal trade during the past week, excepting that the market 
is again very steady, owing largely to the fact that outputs 
have not been maintained and that so much coal has been 
required for home coasting destinations, with the result 
that the quantity of coal available for export has been 
reduced. There is a very fair quantity of tonnage to 
hand, but the supply is not as heavy as was the case a 
week or fortnight ago. During the past few days the 
authorities have directed quite a number of vessels to 
load for Liverpool, London, and Manchester, owing to the 
heavy needs for coal at those places. These vessels were 
only ‘directed ’’ for one voyage, subject, however, to 
national requirements later. The position, however, is 
that the “ directing *’ of these vessels has accentuated the 
shortage of tonnage available for near French ports, and, 
as in the case of destinations further afield, freight rates 
have sharply advanced, and for the French coasting and 
Bay trades the rates are now about 10s. above the late 
schedule figures. Tonnage has certainly not been so 
plentiful for the past few weeks, bringing with it the 
prediction that coal prices would weaken. This, however, 
is not the case, and best large steams are still very steady 
at 82s. 6d. to 85s., with second qualities and Monmouth- 
shires round about 80s. Through coals keep in good 
demand at 65s. to 70s., while best bunker smalls are quoted 
at 65s., and salesmen are pretty well booked. Ordinary 
cargo smalls vary from 40s. to 50s., according to quality. 
The patent fuel trade is not so active, and some works 
have been practically idle owing to the absence of ready 
tonnage. Makers are very fully sold, but the tonnage is 
not at their disposal to lift the fuel. Still, prices indicated 
are 80s. to 85s. Coke is firm at 105s. to 107s. 6d., but 
pitwood continues to be plentiful, and the difficulty is to 
secure the prompt discharge of supplies already to hand. 
Prices rule about 57s. 6d. to 60s. 


Newport. 

Monmouthshire coals keep very steady, and there 
is a considerable amount of loading pressure. Salesmen 
have sufficient orders on their books to justify them quot- 
ing 80s. to 82s. 6d. for the better qualities. The tone 
generally is very steady. 


Swansea. 


Business has been rather restricted in anthracite 
coals, owing to the scarcity of supplies. The market 
generally is firm, there being a good demand, but except 
in the matter of occasional odd parcels actual business has 
been of small account. 








Latest News from the Provinces. 


SHEFFIELD. 
Fuel. 


Wits the steadily increasing production at the 
Yorkshire pits large supplies of all descriptions of fuel are 
coming to hand, yet the demand for house coal exceeds 
the supply. The metropolitan area continues to receive 
preference in deliveries over other districts, which leaves 
the lesser tonnage for the rest of the country. The Coal 
Controller’s various departments are making substantial 
demands for supplies which are being put in stock by local 
fuel overseers. With the exception of a comparatively 
small tonnage going to France ard Italy, there is no busi- 
ness passing in exports from the Humber ports, which 
leaves plenty for inland works. Current quotations per 
ton at pits are :—Branch, 33s. to 33s. 6d.;_ best hand- 
picked brights, 30s. 6d. to 31s.; Silkstone, 29s. 6d. to 
30s. 6d.; seconds, house coal, 28s. 6d. to 29s.; best South 
Yorkshire hards, 29s. to 29s. 6d.; best Derbyshire ditto, 
28s. 6d. to 29s.; steam cobbles, 27s. 6d. to 28s.; steam nuts, 
27s. to 28s.; best slacks, 24s. 3d. to 24s. 9d.; small slacks, 
19s. to 20s. 


WALES AND ADJOINING COUNTIES. 


Blaenavon Steel Works. 


The Blaenavon Company’s steel mills restarted 
on Tuesday, after having been shut down for several weeks 
to enable repairs to be effected. 


Notices to Miners. 


A ballot recently took place of the miners at the 
Maerdy Pit of the Gwaun-cae-Gurwen Colliery on the 
question whether recommendations put forward by the 
Deputy Coal Controller should be put into operation in 
order to permit work being continued at the pit. The 
ballot showed a two-to-one majority against acceptance 





of the recommendations, and the sequel is that the men 
have received from the employers fourteen days’ notice 
to terminate contracts. The workmen number between 
700 and 800. 


Swansea Metal Market. 


The tin-plate market continues to show an 
advancing tendency. As the result of the increase in the 
price of tin, makers are declining 36s. 6d. per box for I.C. 
20 x 14 xX 112 sheets, and the price is now 36s. 6d, to 
37s. 6d. Other quotations :—Galvanised sheets, 24 g., 
in bundles, £30 and upwards per ton net f.o.b.; sheet and 
tin-plate bars, £14 per ton net delivered ; block tin, £287 
cash, £279 10s. three months ; copper, £101 cash, £101 10s, 
three months; Spanish lead, £25 7s. 6d, cash, £26 three 
months ; spelter, £41 15s. cash, £42 10s, three months. 
Welsh hematite, £10 10s. to £10 12s. 6d, delivered, 








LAUNCHES AND TRIAL TRIPS. 


H.M.S. WHITEHALL, ocean-going destroyer, ‘‘W”’ clas 
built by Swan, Hunter and Wigham Richardson, Limited ; 
engines, double set geared turbines ; constructed by the Parson 
Marine Steam Turbine Company, Limited ; launch, recently. 

HoMAYwn, steel-screw steamer ; built by Wm. Gray and ( 
(1918), Limited; to the order of Turner and Co., Lordon 
dimensions, length 376ft.; to carry 7000 tons deedweight 
engines, triple-expansion, 27in., 44in. and 73in, by 48in. stroke, 
pressure 180 Ib., fitted with Howden’s forced draught; con- 
structed by the builders ; performance of ship and machinery 
entirely satisfactory ; trial trip, Friday, September 5th. 

FABIAN, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of the Ellerman Lines, Limited, Liver- 
pool; dimensions, length 331ft.; to carry 5500 tons deadweight ; 
engines, triple-expansion, 25in., 4lin., 68in. by 45in. stroke, 
pressure 180 Ib.; three boilers, 14ft. diameter by 11]ft. 6in. long, 
fitted with Howden’s forced draught; constructed by the 
builders ; performance of ship and machinery entirely satis- 
factory ; trial trip, Saturday, September 13th. 

GOLCONDA, steel screw steamer: built by Wm. Gray and 
Co. (1918), Limited; to the order of the British India Steam 
Navigation Company, Limited; dimensions, length 400ft.; 
to carry 8200 tons deadweight; engines, triple-expansion, 
27in., 44in., 73in. by 48in. stroke, pressure 150 |b.; three boilers, 
15ft. 6in. diameter by Ilft. 6in. long, fitted with Howden 
forced draught ; constructed by the builders; performance of 
ship and machinery entirely satisfactory ; trial trip, Wednes- 
day, September 10th. 


STEEL screw steamer “C,”’ standard type; built by Blyth 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of Shipping Controller, sold to the Claymore Steamship Ccm- 
pany, Cardiff; dimensions, length 331ft., beam 46ft.; engines 
triple-expansion ; constructed by Richardsons, Westgarth ard 
Co., Limited; single deck type, with poop, bridge and top- 
gallant forecastle ; launch, Wednesday, September 10th. 


Gurna, “‘B” standard cargo steamer; built by Palmer's 
Shipbuilding and Iron Company, Limited; to the order of 
British India Steam Navigation Company ; dimensions, length 
400ft., breadth moulded 52ft., depth moulded 31ft.; to carry 
8200 tons deadweight on draught of 25ft. 3in.; engines, triple- 
expansion set; pressure, fitted with forced draught; con- 
structed by the builders; specd about 11} knots; launch, 
Wednesday, September 10th. 








CONFERENCE OF EMPLOYERS AND EMPLOYED.—The success 
of the three days’ conference of employers and employed, 
recently held in Birmingham by the Industrial League, has 
encouraged it to extend its operations. Arrangements have 
been made to hold similar conferences in Glasgow, Newcastle, 
Manchester, Bristol, Portsmouth, and Sheffield, and negotia- 
tions are being conducted in other places. Subjects relating 
to labour and commerce in all its various forms will be considered. 
One very important subject to be dealt with was suggested by 
Mr. J. R. Clynes in the discussion on his paper at Birmingham 
on August 13th. Mr. Clynes suggested that the relation of 
improved labour conditions in this country and imported sweated 
goods would be a subject on which the Industrial League could 
usefully institute a conference. It is certain that a most 
interesting discussion would take place on this matter, ard it 
will be included in the agenda of one or more of the conferences. 


FEDERATION OF TECHNICAL AND SCIENTIFIC ASSOCTATIONS. 

A meeting of the Federation of Technical and Scientific Associa- 
tions was held in London on the 6th inst., to which kindred 
associations had been invited to send representatives. Fourteen 
associations were present, representing the interests of about 
50,000 professional officers and servants. The meeting was 
presided over by Mr. A. C. J. Charlier, the president of the 
Federation. The draft proposals for the constitution of the 
Federation were considered and many useful suggestions agreed 
to. It was agreed that all duly qualified bodies as shall accept 
the constitution and adhere to the Federation by the date of 
the next meeting, viz., October 8th, 1919, shall be considered 
original members of the Federation. It was also decided to form 
group committees for each professional interest represented to 
advise the Federal Council. At the conclusion of the meeting 
the representatives of the British Association of Chemists 
announced their intention of joining the Fedcration, ard Mr. N. 
Wyld intimated that the Society of Technical Engineers would 
probably become members. 


Tue InpustrRiAL LEAGUE AND CounciL.—The Industrial 
Reconstruction Council and the Industrial League, which are 
amalgamating under the new title of the Industrial League and 
Council, have arranged a series of fortnightly conferences 
dealing with the working of Whitley Councils, set up in the 
following industries:—Road transport, silk,wool and allied trades, 
textiles, pottery, building, and gloves. The first of these con- 
ferences will take place on September 30th, at 6 p.m., in the 
hall of the Institute of Journalists, when Mr. G. A. Dutfield 
and Mr. E. Bevin, representing respectively employers and 
workers in road. transport, will give short addresses. The 
meeting will then be open to public discussion. Whitley Councils 
affect nearly 5,000,000 workers, and all who fire interested in 
the movement are invited to attend. <A similar series of con- 
ferences on scientific management will take place in the same 
hall on alternate Wednesdays, at 5.30 p.m. The first will be 
held on October 8th, when addresses will be given by representa- 
tives from the managerial staff and workers of A. Lloyd and Co.., 
tin box and canister makers, Cheapside. Admission to the 
conferences is free, and no cards are necessary. Through the 
courtesy of the Corporation of London a series of fortnightly 
lectures on industrial problems will be delivered at the Guildhall 
at 4.30 p.m., commencing on October 7th. The speakers will 
include Mr. E, J. P. Benn, Professor Ripper, Dr. Russell Wells, 
Sir Auckland Geddes, Sir George Pai-h, and Lord Emmott 
Tickets for this series can be obtained on application to the 
Secretary, Industrial League and Council, 66, Victoria-sstreet, 
8.W. 1. 
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French Engineering Notes. 


Reconstruction. 

THE statements circulated to the effect that a 
tacit understanding exists whereby the Germans are to 
supply a large part of the machinery and material required 
in the work of reconstruction have been neither confirmed 
nor denied, but the National Federation of Building and 
Public Works’ Contractors states that it has no knowledge 
of any promise being given by the Government to the 
Germans, and it has decided to continue to act as if nothing 
had oecurred. The Federation will organise congresses 
next month at Strasburg and Metz to discuss the manner 
in which the work of reconstruction is to be organised. 
Meanwhile the men’s associations are in communication 
with the German operative unions for the same purpose. 
It appears certain that, however much the Germans would 
gain by doing all the work themselves, it is very doubtful 
whether they will be allowed to carry out their independent 
programme, and, in any case, they will certainly have to 
submit to restrictions in the way of supplying material. 
Preference will invariably be given to French manufac- 
turers. Such enormous quantities of machinery, plant, 
and building material will be required, however, that the 
bulk of it will probably have to be obtained from abroad, 
and Germany will, of course, be in a better position than 
any other country for supplying these needs. The situa- 
tion of British firms is therefore somewhat precarious. 
They may secure private orders if they are not too heavily 
handicapped hy the rate of exchange, which is, unfortu- 
nately, showing no signs of becoming easier. In many 
cases buyers are prepared to pay high prices for early 
deliveries of machinery, but when it comes to orders for 
material needed for reconstruction there is nothing yet to 
show how British engineering firms wifl fare. If the 
Germans are authorised to supply material that cannot be 
furnished by the French, the only hope for the British 
engineering industry is to make a combined effort and exert 
its influence to secure fair treatment, for there is no doubt 
that if this were done the feeling in the country would be 
favourable to British firms receiving orders as some small] 
compensation for the sacrifices Great Britain made during 
the war. 


A Composite Bridge. 


The Notre Dame Bridge occupies the position 
of one of the oldest bridges in Paris, first constructed in 
1500 in the Italian style with houses and shops on each 
side, and subsequently rebuilt several times until, in 1854, 
the massive stone bridge recently existing was built. 
Crossing one of the arms of the Seine on each side of the 
lle de la Cité, the bridge had four arches, which offered so 
serious an impediment to navigation that it came into evil 
repute on account of the large number of barges that 
collided with the piers and sank. In 1908 it was decided 
to remove the central arches and replace them by one 
metallic span of 60m. The bridge was officially opened 
last week. On the whole, it offers an elegant solution of 
the difficult problem of harmonising a metallic structure 
with heavy masonry. The two end arches form the abut- 
ments for the metallic span, which was designed by M. 
Reval, the architect of the Pont Alexandre, and the Notre 
Dame span has a singular resemblance on a very small 
scale to the famous bridge. It is constructed of built-up 
plate girders. Any unpleasing effect of contrast between 
the heavy masonry and the light metallic structure is 
removed by breaking up the lines of the balustrades. The 
metallic part is narrower, so that the balustrades curve 
in at the ends, thus giving the impression that they are 
an ornamental part of the stone bridge, and this idea is 
strengthened by the concrete roadway extending on each 
side over nearly the full width of the stone bridge and 
forming a sort of moulding for the upper part of the 
metallic span. The bridge as a whole has no appearance 
of being patched up. 


Coal and Railways. 


By a disastrous coliision at St. Jory, between 
Montauban and Toulouse, about seventeen people lost 
their lives and a large number were injured, due partly, 
it is said, to the poor quality of the coal now used on the 
railways and, more directly, to a failure to observe the 
signals. The ‘ rapide”? from Paris was obliged to stop 
at St. Jory through a drop in the steam pressure, and 
while waiting the ‘“‘rapide’* from Bordeaux, running 
through the signal against it, smashed into the rear of the 
train. The railway companies have been continually 
complaining of the poor coal, which, they say, is largely 
responsible for the present transport difficulties. They 
still depend for supplies upon the State, which appears 
to furnish coal without regard to the purposes for which it 
is to be used, and the fuel employed contains so high a 
percentage of cinders that the firemen often have great 
difficulty in maintaining the steam pressure. It is this 
feature which is said to have been the primary cause of 
the St. Jory collision. On the other hand, it is certain 
that the State has little choice in the quality of the coal, 
although there is reason for hoping that the situation will 
improve as the result of the more regular consignments 
of fuel from the Saar basin. Much of this is being supplied 
to the gas companies. Arrangements are also being made 
to import larger quantities of coal from Belgium. 


Locomotives. 

The Paris, Lyons and Mediterranean Railway has 
placed an order with Creusot for 100 locomotives of the 
“Mikado” type. The State also has distributed orders 
for the same company amongst French and Belgian firms 
for 70 locomotives of the ‘‘ Pacific’ type. Meanwhile the 
Government is making desperate efforts to induce builders 
to increase the output of wagons. y 


A Use for Tanks. 


Some interesting trials have been carried out to 
demonstrate the suitability of light chain track vehicles 
for transport in mountainous districts which are prac- 
tically inaccessible to ordinary vehicles. On two days 
the small Renault and Peugeot ‘“ tanks” made repeated 
runs up a particularly steep and difficult mountain road 
in the Alps. The French Touring Club, which organised 
the tests, appears to be entirely satisfied with the result. 





British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-offic 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 


INTERNAL COMBUSTION ENGINES. 


130,793. August 16th, 1918.—A Coat Gas CARBURETTER. 
E. J. Buckingham, 241, Milkwood-road, Herne Hill, 8.E. 

According to this invention, the mixing chamber is fitted with 
an axial gas inlet at one end and a mixture outlet at the opposite 
end, the gas inlet being directed towards the outlet. A sleeve 
is provided which is adapted to slide on the chamber, and covers 
and uncovers air inlet openings. A connection is also provided 
between the sleeve and a needle or cone valve controlling the 
gas inlet, whereby the gas is correctly proportioned to the air 
admission. Referring to the drawings, A indicates the mixing 
chamber of the carburetter, which is cylindrical in shape and 
has attached to one end the tube or connection B for attachment 
to the source of supply of gas, the other end being fitted with a 
flange © for attachment to the induction pipe leading to the 
cylinder or combustion chamber of the engine. Mounted on 
the mixing chamber A is a cylindrical sleeve D, which fits the 
surface of the chamber A closely and is adapted to slide axially 
thereon. A rod or bar E is attached to the sleeve D, and is free 
to move in the direction of the axis of the carburetter in the slots 
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FF. Attached to the bar E is the conical valve G, adapted to 
project into and seat in the end of the pipe H, which projects 
into the interior of the chamber A from the connection B. The 
valve G is normally held closed by means of the spring K, but 
is adapted to be opened by means of the connection L, which is 
connected with the control lever operated by the driver of the 
vehicle. A slot or aperture M is formed in the chamber A, as 
shown, and is adapted to be uncovered more or less as the sleeve 
D is moved on the chamber A, this slot being so proportioned that 
as the valve G is withdrawn and admits gas, so the aperture K 
is uncovered and allows a greater quantity of air to enter in the 
correct proportion. N is a non-return valve, which may be of 
any suitable known type, and is fitted in the end of the mixing 
chamber A, and is adapted to be opened by the suction of the 
engine to allow the mixture of gas and air to be drawn into the 
cylinders of the engine. The carburetter may be either con- 
nected to the induction pipe of the engine or may be connected 
to the petrol carburetter, so that either petrol or coal gas may 
be used if desired.— August 14th, 1919. 


130,832. September 23rd, 1918.—Pistons For DOUBLE-ACTING 
Diese, Eneres, North British Diesel Engine Works, 
Limited, South-street, Whiteinch, Glasgow, and J. C. 
MacCall Maclagan, 14, Park-corner, Westland-drive, 
Glasgow. 

This invention relates to pistons and piston-rods for internal 
combustion engines of double-acting Diesel type, and has 
primarily for its object to provide a piston having its under (or 
inner) side formed to the contour of the combustion space, 
substantially filling it when at that end of the stroke, and pro- 
vided with an internal supplementary combustion space into 
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which the fuel is directly delivered, the retardation of combustion 
owing to the flame being obstructed by the piston-rod—as 
occurs in engines as hitherto generally constructed—being thus 
obviated. The piston-rod A has formed on its upper end and 
adjacent to the under side of the piston, which is made in two 
portions, a double conical enlargement, the lower part of 
which is of substantially the same contour as the cylinder 





cover, whilst the upper part carries a screwed tail piece B, 
by means of which and a nut it is secured in a recess 
formed in the lower or skirt portion of the piston. The 
upper portion of the piston has at the bottom an inwardly 
projecting flange C resting on a flange formed on the top 
of the lower portion of the piston. The two parts of the 
piston are secured together by studs and nuts. The enlargement 
of the piston-rod has formed through it an aperture E forming 
a supplementary combustion space, and a fuel injection device— 
shown by dotted lines—is so positioned in the cylinder wall 
that fuel is delivered into the aperture E in which the combustion 
takes place rapidly since there is no obstruction to the passage 
of the flame. To permit of the circulation of cooling water 
through the piston and piston-rod, the rod has in it a central 
longitudinal aperture F, which debouches at its upper end into 
passages formed in the wall of the enlargement and passes around 
the combustion aperture E to the upper end of the tail piece B, 
to which is attached a branch piece G he ,ng in it a number of 
hollow radial arms communicating with » space H within the 
piston. Passages connect the space H with the upper ends of a 
second series of passages K, the lower ends of which communicate 
with an annular space L between the piston-rod A and a sleeve M 
embracirg it. The cooling water flows up by the annular space 
L to the space H in the piston and returns by the passage F 
in the piston-rod.—August 14th, 1919. 


STORAGE BATTERIES. 


130,752. August 6th, 1918.—IMPROVEMENTS IN ELEcTRIC 
ACCUMULATORS OR STORAGE Batreries, J. Fyffe Hutchison, 
Henley Villa, 40, Cricketfield-road, Clapton, London, E. 5. 

The object of the invention is to enable vapour emanating 
from the liquid used in accumulator and storage batteries to 
find egress from the cell in any position the cell might occupy 
and at the same time to prevent the escape of any liquid con- 
tained in such cell. The arrangement does not retard the acid 
in any part of the cell from coming into contact with the elec- 
trodes. It consists of a length of tubing A containing the vent 
plug B and extending into the cell. The tubing is bent roughly 
in the shape of an O, but with a single neck to take the vent cork 

C. The lower part of the tube for a certain distance between two 

baffle plates K is straight and parallel with the perforated parti- 

tion between the upper and lower parts of the cell. This parallel 
portion of the tube is provided with ports E. Enclosing the 
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parallel portion of the tube is another short length of tube D 
in the form of a tee piece, the stem of the tee being also of tubing 
open at its connecting end, but closed at its foot. The stem is 
also perforated to form ports G. Enclosing in turn the stem of 
the tee piece is another tee piece of tubing H, which is open at 
all three ends, but not perforated in any part. In each case the 
tee pieces are free to swivel, according to the position of the cell. 
The open stem of the lower tee permits the ingress of vapour, 
and the perforations are so arranged that one or the other of the 
ports in both the upper tee and the main tubular chamber are 
open whatever the position of the cell. The two baffle plates 
extend slightly below the orifice of the lower tee. The vapour 
escapes through the vent B fixed into the cork, the upper end 
being open and the lower end divided into two arms both with 
open ends. The arms are passed into the neck of the main 
tubular chamber and remain astride, but clear of the point of 
conjunction of the divided main tubing. Alternative arrange- 
ments of this device are described in the specification,— August 
6th, 1919. 


ELECTRIC FURNACES. 


130,816. September 2nd, 1918.—E.ectrric Arc FURNACES, 
J. Bibby, 56, Kingsway, London, W.C. 

This invention relates to automatic current and voltage con- 
trol of the electrode operating gear of electric arc furnaces. A 
is the electrode which is adapted to be raised and lowered to 
regulate the arc by mechanism controlled by a series transformer 
having its primary B in series with the main conductor to the 
electrode. The primary winding C of a second transformer is 
arranged in parallel with the are to form a shunt to the main 
circuit. The secondary windings D E of the two transformers 
are placed in series in the are regulating circuit F so that the 
voltages induced in these windings act differentially in this 
circuit, the action of one winding tending to neutralise that of 
the other. When the furnace is started the primary winding B 
of the series transfo:mer will induce a voltage in the secondary 
winding D, which will be proportional to the current passing 
through the electrode, while the primary winding C of the shunt 
transformer will induce a voltage in its secondary E which will 
be in proportion to the voltage across the are. As the current 
through the electrode increases the voltage induced in the secon- 
dary of the series transformer will increase, but, on the other hand, 
the voltage induced in the secondary of the shunt transformer 
will remain substantially constant. The result will be that the 
voltage in the are controlling circuit F, which contains the 
secondaries of the two transformers, isincreased. Assuming that 
the electrode A is above the material in the furnace, the series 
transformer would permit the electrode to be fed automatically 
towards the material until the are is formed and excess of current 
flows through it, but so soon as the electrode makes contact with 
the material the resistance is reduced, and this will immediately 
influence the shunt transformer and cause the voltage induced 
in circuit Fto be reduced. Asthe voltage of the secondary of the 
shunt transformer acts in opposition to the voltage of the 
secondary of the series transformer, the reduction will result in 
a corresponding increase in the effective voltage of the series 
transformer, so that the electrode will be raised andithe arc 
automatically struck. The electrode will be raised toZa point 
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at which a predetermined difference is established between the 
effect of the current in the main conductor and that of the shunt 
on the are controlling circuit F, which circuit will then be in 


condition to maintain the position of the electrode. The 
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differential relationship between the currents passing through 
the are regulating circuit F and the shunt circuit may be regu- 
lated by suitable resistances so as to allow the regulating or 
governiry system to be adjusted to suit any given furnace 
requirement.—August 14th, 1919. 


ELECTRODES. 


130,782. August 10th, 1918.—ELEcTROpDES FoR SOLDERING 
AND Depositing METALS BY THE ELECTRIC ARC, Alloy 
Welding Processes, Limited, and E. H. Jones, 18 and 20, 
Church-street, Islington, London, N. 1. 

In the manufacture of electrodes for soldering and depositing 
metals by the electric arc, the metal wire is wound with asbestos 
yarn, which in practice occasionally becomes loose and unwinds. 
According to this invention, a mechanical attachment of the 
yarn to the wire is effected at both ends of the electrode. Fig. 1 
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Fig. I. 


is the elevation and plan, showing one end of an electrode wire A 
formed with a saw cut B into which the end of the asbestos 
yarn C is forced and held. Fig. 2 shows similar views of one 
end of an electrode wire D formed with a wedge-shaped slot E, 
into which the end of the asbestos yarn F is forced and held. 
Two other alternative arrangements of the electrode are described 
and illustrated in the specification.— August 11th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


130,367. January 30th, 1918.—Sprrep InptcaTtors, G. Con- 
stantinesco, Westoe, Stanley-avenue, Alperton, Middlesex. 

In this speed indicator the speed is measured by utilising the 

pressure produced by a fluid rotating in a hollow rotor, having a 

device within the rotor in which a pressure difference is produced 

corresponding to the circumferential velocity imparted to the 





fluid within the rotor by means of the frictional drag thereof. 
The rotor is formed of two cup-shaped discs B and C bolted 
together and having attached a pulley P adapted to be driven 
by a belt from the shaft whose speed it is required to measure ; 
or, of course, the instrument may be coupled directly to the shaft. 
The rotor is mounted on ball bearings D surrounding a hollow 
shaft E, to which is fixed a stationary flange F by which the 
instrument is fixed in position. Two Pitot tubes Gare provided 
with gtheir! extremities immersed in liquid near the circum- 
ference of therotor and the connections H and K from the Pitot 





tube are led out through the shaft E. Connecting pipes M and 
N lead from the Pitot tube connections to a differential gauge. 
Any type of differential gauge may be used, and for stationary 
purposes a simple U-tube half filled with mercury or any other 
heavy liquid is quite satisfactory. For vehicles or for aeroplanes 
a@ piston working in # cylinder formed by a glass tube may be 
used, the two sides of the piston being in communication rela- 
tively with the two branches of the Pitot tube. <A spring is 
provided tending to keep the piston towards the side of greater 
pressure. Another suitable form of diffetential gauge is an 
ordinary pressure gauge of the ‘‘ Bourdon”’ type, whose casing 
is made lquid-tight and filled with liquid. The Bourdon tube 
is connected to the pressure branch of the Pitot tube, and the 
casing connected to the suction side of the Pitot tube. The 
casing of the gauge should be provided with a cup and a tap for 
filling purposes.—-4ugust 7th, 1919. 


TELEGRAPHS AND TELEPHONES. 


130,520. November 4th, 1918.—ELECTKO-MAGNETIC WAVE 
SigNALLING Systems, N. Lea, Wireless Experimental 
Establishment, Biggin Hill, Kent. 

This invention relates to electro-magnetic wave signalling 
systems, and more particularly to wireless tele phone trans mission 
apparatus. In cases where a subsidiary valve or valves are used 
in conjunction with a main oscillating valve or valves, it is usual 
to maintain the grids of the subsidiary thermionic valves at a 
mean potential negative with respect to the filament by means of 
a battery. The object of this invention is to maintain the grids 
of the subsidiary valves at the desired mean potential without 
using an additional battery. In order to avoid the necessity 
for a high-tension battery to apply sufficient negative potential 
to the grid or control element of the subsidiary valve, the control 
element is connected to the grid leak of the valve maintaining 
oscillation in the aerial, any usual arrangement being interposed 
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for superimposing a further controlling electromotive force 
which may be varied in any desired manner. Where the grid 
leak is in the form of a potentiometer, the negative potential 
applied to the grid of the subsidiary or control valve can be 
adjusted to any desired value within the limits of potential 
across the ends of the resistance forming the grid leak. In the 
diagram the invention is shown applied to a telephonic trans- 
mitter. Ais the grid or control element of the valve maintaining 
oscillations in the aerial circuit here shown as a closed oscillatory 
circuit comprising inductance B and condenser C. Coupled 
to B is the reaction coil D in the grid circuit, which circuit 
further comprises the grid condenser E shunted by the grid 
leak F. G is the usual condenser in the anode circuit shunting 
the high-tension supply leads X. An adjustable contact H con- 
nects the grid K of the control valve through one winding of a 
transformer L to the grid leak F. The other winding of the 
transformer being connected by leads M to a microphone or 
other control circuit.—August 7th, 1919. 


MISCELLANEOUS. 


130,819. September 5th, 1918.—-Correr Pins, A. G. France, 
64, Chancery-lane, Londor.. 
This patent has been granted for a form of cotter pin in which 
the usual system of securing the pin by opening out the two 
ends of a split pin is replaced by forming the pin into a wavy 
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contour, as shown in the illustrations, so that the spring of the 
bends may provide sufficient friction, between the pin and hole, 
to prevent its working out of place.—August 14th, 1919. 


130,856. November Ist, 1918.—Maxkr-up FLANGES FOR 
Press, P. Sheldon, 10, Field-road, New Brighton, Cheshire. 

When a quantity of large steam or other piping has to be 
laid down it frequently happens that the flanges will not align 
correctly, resulting in a serious loss of time. The invention 
consists essentially in two circular or annular wedges, bored to 
the inner diameter of the pipe, and turned to the outer diameter 
of the flanges. These circular or annular wedges are, of course, 
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thin at one edge and much thicker at the other, the sloping faces 
being machined to a perfectly true plane, except that one of them 
has a small projecting flange, inside or out, at right angles to its 
face, and the metal of the other is turned away so as to enable 
this projecting flange to be riveted over, when required into the 
recess thus formed, and so the two can be held tightly together. 








The two wedges have circular grooves on both faces, similar to the 
usual grooves cut in the faces of flanges, to hold the packing, and 
they may also be arranged like a micrometer with graduations 
on the edges or sides. If, then, the exact amount of inaccuracy 
between the flanges be measured, the engineer can take the 
device, and, guided by the micrometer graduations and figures 
revolve the two wedges relatively to one another to the corree} 
position, give a few light taps with a hammer to secure 

solidly together, and a pecking wedge is thus formed. The 
device can then be drilled to suit the flanges. The illustration is 
self-explanatory.— August 14th, 1919. 


130,828. September 20th, 1918.—ScrEw-powN Vatves, 
Hewins, The Elms, Grimsby. : 
In this bib-cock the valve seating B is made of conical form 
and a plug or piston-like valve C, having an elastic packing D, jx 
carried on a lower stem provided on the valve. This pac king 
can be expanded by means of the water acting on the intcrioy 
surfaces supplied through passages or holes E and F in the lower 
end of the stem and communicating with the space below 
Thus the jointing surface of the packing D is automatically 


N? 130,828 
Ne eat 





pressed outwards by the fluid. Referring to the arrangement 
illustrated in Fig. 2, the spirdle or plug A, which is adapted to be 
screwed up and down by engaging with a loose nut J, is made 
integral, or is suitably connected with the valve described with 
reference to Fig. 1, the spindle being guided by the disc K 
formed thereon, between which disc and a loose ring L there is 
arranged another flexible packing R which, when the spindle is 
raised, is compressed against the surface of the latter and the 
loose ring L, whereby the water is entirely prevented from 
passing to the top of the tap.— August 14th, 1919. 








Forthcoming Engagements, 


TO-DAY. 
Tron AnD STEEL InstiTvTE.—At the House of the Institution 
of Civil Engineers. Autumn meeting. For programme see 
page 154 in our issue of August 15th. 


WEDNESDAY AND THURSDAY, SEPTEMBER 
ANO 25TH. 

InsTITUTE OF Metrats.—Autumn meeting at Sheffield. 

programme see page 139 in our issue of August 8th. 
TUESDAY, SEPTEMBER 307s. 

Tue INstTITuTION OF LocoMOTIVE ENGINEERS (LONDON).— 
Caxton Hall, Westminster, S.W. 1. Paper: ‘* Notes on Recent 
American Locomotive and Wagon Practice,’’ by Mr. R. T. C. 
Sanderson, 7 p.m. 


24TH 


For 


SATURDAY, OCTOBER 4rx. 


OF FoREMAN ENGINEERS.—-Cannon 
* Elimination of First Stretch in 
7 pm. 


Lonpon AssociaTION 
street Hotel, London, E.C, 
Steel for Reinforcing Concrete,’ by Mr. A. W. C, Shelf. 

WEDNESDAY, OCTOBER Isr. 

THE INSTITUTION OF AUTOMOBILE 
Society of Arts, John-street, Adelphi, W.C. 2. 
address by Mr. Thos. Clark-on. 8 p.m. 


FRIDAY, OCTOBER 31st. 


INSTITUTE OF MARINE EnNcINEERS.—Grand Hall, Connaught 
Rooms, Great Queen-street, W.C. Annual dinner. Reece pticn 
in ante-room by Lord Weir of Eastwood, president. Tickets 
15s. each. 6 p.m. 


ENGINEERS.— Royal 
Presidential 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tur office of the Faraday Society has been removed to 10, 
Essex-street, Strand, W.C. 2. 

Tue Durr Jack Sates Company, 245, Oxford-street, London, 
W. 1, has been appointed sole British agent for Barrett and 
Duff lifting jacks tor automobiles, locomotives, &c. 

Mr. Artnor E. Pratt, of 5, Chancery-lane, W.C. 2, is severing 
his connection with Blast Furnaces and Equipment, Limited, a+ 
trom November 3(th next, and will continue to carry on his own 
business as a consulting and industrial engineer at 5, Chancery- 
lane, W.C. 2. All communications intended for the company 
should, after November 30th, be sent to Worcester-chambers, 
105, Colmore-row, Birmingham. 

Messrs. BriInpLEY AND ErBourne announce that they have 
now taken possession of their oftices at 110, Victoria-strect, 
S.W. 1, where they will practice as consulting engineers. Their 
principal activity will be to report and advise on factory !¢- 
organization, with particular reference to production efficier’y 
and co-ordination with labour. The partners are H. 8. b. 
Brindley and E, T. Elbourne. 

Tue Scrap Iron, Steet, Merats AND MACHINERY MER- 
cHANTS’ AssociaTION (North-Western Area) advises us that the 
late secretary, Mr. John Hall, having resigned in consequence 0! 
pressure of business, the committee has appointed Mr. Herbert 
H. Baron, M.B.E., A.C.A., of J. Needham and Co., chartered 
accountants, Parr’s Bank Buildings, 3, York-street, Manchester, 
as secretary to the association. All future communications 
should be made to Mr. Baron at the above address. 
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Battersea Polytechnic, Lond 
S.W. it. 
DAY ENGINEERING 
FULL COU opens in 

MEC HANICAL and 

ELECTRICAL ENGINEERING, 

preparing for the B.Sc. 

U pg of London and College Diplom 


a. 
iXT SESSION COMMENCES SEPTEM 
23 ard. 


COLLEGE. 


ENGINEERING DE SPARTMENT. 


ING SUBJECTS, including 
TURAL DESIG 


STRENGTH of MATE RIALS. 






| THEORY of MACHINES. 
HYDRAULICS 
HEAT ENGIN 
MUNICIPAL E \GINEERING. 
PETROL EN( 


iIN 
AEROPLANE CONSTRUCTION. 
SURVEYING, &c. &¢ 


For further particulars apply to the 
S.W. 11. 


tattersea Polytec echnic 


MANCHESTER MUNICIPAL 





(UNIVERSITY OF MANCHESTER) 
Principal: J. C. M. Garnett, C.B.E., M.A. 
Fell. Trinity Coll., Cam.) 


Matriculation 
held in July and September. 


THE CHEMICAL INDUSTRIES (Prof. 


ture, 
tries, Metallurgy, Fue 
= LE INDOSTIIES (Prof. 
we 
PHOTOGRAPHIC TECHNOLOGY, 
pia. CTURE, 
PRIN MINING. 


A. J. 


ING, 


shops, 
including machines specially constructed fo: 
stration and original research. 


iS me Ft SES OF UNIVERSITY COURSES 
OF TIME COURSES SENT 
APPLICA’ T ON, 


UNIVERSITY OF LONDON. 
Kine s College, Strand. 
SESSION 1919-20. 
FACULTY OF ENGINEERING. 
SPECIAL ree — LECTURE 
PREPA TION OF 


AND 
A. 


** THE 
sc TEME Ss 
Lieut.-Col, P 
DAYS, at 6 p.m., 
N.B.— This course is intended to assist those 
paring for the A.M.LC.E. Exam. in 
Specitications._ and Quantities.’ 

** ELEC 





co NTR: CTS’ (Ten 
J. O’MEARA, C.M.G. THU 


ENCE TO irs COMMERCIAL ASPECT ”’ 
tures), By Mr. J. 8. HIGHFIELD, Vice- Pres., 
hE. JESDAYS, at 6 p.m. 
_ OCTOBER, 14th, 1919. 
THE RINCIPLES OF METROLOGY 
THEIR APP r Te ATION TO ENGINEERING 
DARDISATION ”' (Three Lectures). By Mr. 
SEARS, Head of the Department 
National Physical Laboratory. TUE 
6 Bs m, (fortnightly), commencing 
1919 


ST 


SDAYS, 
OCTOBER 


280, ST. JOHN- STREET, LONDON, E.C, 
EV ENING TECHNICAL COURSES 
MONDAY, 


will commence on SEPTEMBER 


1919. 


me ye 1919 
are well equipped with modern apparatus which, 
the mechanical side, provides for specialisation 
Automobile and Aeronautical Engineering, and, 
the electrical side, for specialisation 
and Continuous-current Work, 
and Telephony, and in Electrical Testing. 

R. MULLINEUX WALMSLEY, D.Sc., 
eal 


These classes are suitable for the B.Sc., Inst. C.E. 
and other professional examinations. 
Rs SESSION COMMENCES SEPTEMBER 
2¢ Ut 
sccm tie 


COLLEGE or TECHNOLOGY 


The Session 1919-1920 will open on 8th October 
and Entrance Examinations wili be 


DEGREE COURSES IN TECHNOLOGY 


The Prospectus gives particulars of the courses leadin 
to the Manchester University degrees (B.Sc. Tech. a 
M.Sc. Tech.) in the Faculty of ‘echnology, in the 
following Departments : 
| aon a ENGINEERING (Prof. G. G. 
t 
EL. ECERICAL. ENGINEERING (Prof. Miles 
Walker, D.Sc.), 
SANITARY and Municipal ENGINEERING, 


F. 
Pyman, D.Se.', including General Chemical Tech- 
noiogy, Bleaching, Dyeing and Dyestuff Manufac- 
Printing, te “page Fermentation Indus- 


Turner, 


ADVANCED STUDY AND RESEARCH 
The College possesses extensive laboratories and work- 


equipped with full-sized modern apparatus, 
demon- 


FREE 
4033 


E NGINE ERING 
Lectures). 


commencing OCTOBER 9th, 1919. 

** Drawings, 
RICAL ENGINEE mee WITH REFER- 
(Four Lec- 
Inst. 
(fortnightly), commenc- 


AND 


= Metrology. 
21st, 
For further particulars apply to the seus - 5 


| gee thampton. Polytechnic Insti- 


in all A 
of MECHANICAL and ELECTRICAL ear 
22nd, 


Full-time sessional DAY COURSES in Engineering 
and in Technical Optics will commence on the ‘29th 


he Laboratories, both Mechanical and Electrical, 


in Alternate 
in_ Radio-telegraphy 


Princi pal. 


on, 


Degree Examination of the 


BER 


EVENING CLASSES are held in all ENGINEER- 
ADVANCED STRU aaa RES and STRUC.- 


(late 


pt 


ks- 


pre- 


AN- 
E. 


at 


on 
in 
on 





LEYTON. 
APPLICATIONS are INVITED 
TEACHER of ENGINEERING 
Junior Technical School. 


for the POST 
SUBJECTS in 


experience. 
tory experience desirable. 
rising to £350, according to qualifications. 

Form of application may be obtained from 
DEMPSEY, Clerk. to the Governors, Town 
Leyton, and should be returned as soon as possible. 


App plications are 
PRACTICE in the Junior Technical School 


of the Laboratory Classes. 

to £220, according to qualifications, &c. 

of application, which should be returned as soon 

possible, send stamped addressed envelope to— 
R. DEMPSEY, 


Clerk to the Governors, 





849 Town Hall, Leyton 


Engineering and Trade School, 


Candidates should hold a 
University Degree in Engineering or:equivalent quali- 
fications, and have had workshop and drawing-office 
Previous teaching and electrical labora- 
Initial salary £190 to £240 


R. 
Hall, 


Invited for 


the POST of INSTRUCTOR in hte pac me 
Can 

dates should have had recent experience in Machine 
Shop Practice, and will be expected to assist in some 
Initial salary from £180 
For forms 


of 
the 


as 


PUBLIC NOTICES 


PUBLIC NOTICES 





radford Education Committee. 


TECHNICAL COLLEGE. 


DEPARTMENT OF MEC HANICAL AND CIVIL 
ENGINEERING 

APPLICA TIONS _are INV ITED for the following 
ad bo vTS 

LECTURER in MECHANICAL ENGINEERING. 

Salary £300, rising to £400 by £15 annually. 

Engineering Degree or equivalent qualifica- 

tion and Drawing-office or Works Experience 


essential. 

ASSISTANT LECTURER and DEMONSTRATOR 
in MECHANICAL ENGINEERING. Salary 
£150, rising to £350 in accordance with scale. 
‘Technical training, with Degree or Diploma, 
and Drawing-office or Works Experience 


| essential. 

| ASSISTANT LECTURER Oger 
| DRAWING and DESIGN. Commencing 
| salary according to aleaahinn, but not 
| 
| 





in 


less than £150, rising to £350 according to 
ecale. Technical training, with Degree or 
Diploma, and Drawing-office or Works Ex- 
perience essential. 

A war bonus of £78 per annum is at present payable 
to holders of the above appointments. 
Full particulars and form of application may be 

obtained from the Principal of the College. 
BY wer 


15th September, 1919. 
COLLE FINSBURY. 


(ity Guilds 
MECHANICAL DRAUGHTSMEN. 


IGE, 

TWO ASSISTANTS REQUIRED for Drawing-office 
and Machine Design in the Engineering Department. 
—Apply, stating qualifications, experience and re- 
muneration, to Prof. MARGETSON, City and Guilds 
Technical College, Leonard-street, London, E.C. 762 


“Technical 


and 


City and Guilds (Engineering) 
COLLEGE. 

The Delegacy of the College invite APPLICATIONS 
for the POST of WORKSHOP INSTRUCTOR in 
ELECTRICAL ENGINEERING. Salary £160, with 
special bonus for the present at the rate of £100. 

Applications, giving full particulars of age, train 
ing, and experience, with testimonials or references, 
should be addressed to Professor T. MATHER, F.R.5 
City and Guilds (Engineering) College, Exhibition: 
road, London, S.W. 7, not later than 30th —_—— 
Ex-service man preferred. 82 








(ity of Birmingham Education 


y : COMMITTEE. > . 
HANDSWORTH TECHNICAL SCHOOL. 

APPLICATIOYS are INVITED for the POST of 
LECTURER in ENGINEERING SUBJECTS. Salary 
£200 to £380. In addition to the. salary indicated 
there is at the present time a war allowance of £78 
per annum. 

The commencing salary will be dependent upon the 
experience of the applicant. Full particulars may be 
obtained on application to the Principal, Handsworth 
Technical School, en tee Birmingham. 


Chief Education Officer. 908 


‘| (ounty Borough of East Ham 
EDUCATION COMMITTEE. 
TECHNICAL COLLEGE. 
CLASSES. 














JP. 


Principal : W. H. BARKER, B.Sc., F.C.S 
The Committee invite APPLICATIONS ‘for the 
POST of INSTRUCTOR of METALWORK. Salary 


16s. 6d. per evening of 2+ hours on three evenings a 
week. Forms of application, which must.be returned 
as soon as possible, can be cogs Be from the Principal, 
Technical College, East Ham, E. 

F. Re “THOMPSON. 


Secretary. 
Education Office, 
Town Hall, East Ham, E. 6, 
24th September, 1919. 936 





Plymouth Education Authority. 
TECHNICAL SCHOOLS. 


REQUIRED for the Day and Evening Classes, an 
ASSISTANT LECTURER in ELECTRICAL ENGI 
NEERING. Applicants must have had Teaching and 
Works Experience, and must possess good adacemical 
qualifications. A knowledge of Telegraphy and Tele 
phony will be a recommendation. Salary scale £209 
per annum, rising to a maximum of £370. The actual 
commencing salary will be based upon training and 
experience, Last day for application, 4th October. 
1919. Further a from 
CHANDLER COOK, 
Sec retary. 

Education Offices, Plymouth. 848 


[he Technical College, Lough- 


BOROUGH. 
H. emery M.B.E., 
R.C.Se (London), 

The Guviana of the above College propose to 

APPOINT a HEADMASTER of the Junior Day 

Technical Department. 

Applicants should possess a University Degree or its 

equivalent, and any practical Engineering experience 

will be a recommendation. 

Salary £350 per annum, rising by annual increments 

of £25 to £450, further increments being considered 

subject to satisfactory service. 

Any further details and forms of application may be 

obtained from the Principal, to whom applications 

should be returned not later than oa 3rd, 1919. 

W. A. BROCKINGT 
706 _Director of Tinie: 


[nive rsity of Manchester. 
FACULTY OF SCIENCE 


The Council is about ‘to gre to the APPOINT 
MENT of an ASSISTANT LECTURER in ENGI 
NEERING. Stipend £250 to £300 oe ann., accordin: 
to qualitication. Aine should be received not 
later than October 3rd, 1919 

For further particulars apply to the REG a ~ me 


( ~ ) 
Principal: 


(London), 











ss Lge gene! a BOAT CO., Ltd., Wake- 
to receive TENDERS for the 
MANUFACTURE pot CAST IRON DIES, machined 
and boats 28ft. by 8ft. 6in. 
beam. Dies om "hr sections, the largest piece being 
5ft. 10in, by 4ft. 9in. by 4ft. 6in—Firms interested 
will be supplied with a set of working drawings and 
specification, en application to the above address. 





Fast Stow Rural District 
COUNCIL. 
STOWUPLAND WATER SUPPLY, 

The Council are prepared on receive TENDERS for 
the PROVISION and LAYING of Sundry CAST 
IRON WATER MAINS, the ee ete of an 
ENGINE-HOUSE and SETTLING TANK the 
PROVISION and FIXING ny a CAST IRO x "SER 
VICE TANK on COLUMNS, and the PROVISION 
and CONSTRUCTION of OTHER WORKS, ail at 
Stowupland, in accordance with the specification and 
plans prepared by Messrs. John Taylor and Sons, 
Civil Engineers. 

Specifications and quantities may be seen and form 
of Tender obtained at the Engineers’ offices, 36, 
Victuria-street, Westminster, S.W.1, or at the 
Council Offices. 

Tenders, endorsed ‘‘ Stowupland Water,’’ are to 
be delivered on or before Tuesday, 21st October next, 
addressed to the Clerk. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By Order, 
HENRY E. 


_Stowmarket, Suffolk. 
It is Proposed to Instal a 
WATER SOFTENING PLANT in the Wrexham 
Electricity Works, and the Engineer will be glad to 
receive particulars from any firm, together with 
application for a Tender form. 
Particulars are also required of AUTO-STOKERS 
and Tender form will be supplied to any firm makin 
application for the same. 


WILKES, 
Clerk to Council. 
86) 


Inquiries to be addressed to the ENGINEER AND 
MANAGER, . Electricity y Works, \ Wrexhani. 884 
een Borough of Wool- 

H. 
ELECTRICITY DEPARTMENT. 
ALTERATIONS TO a -LANE GENERATING 
STATION 


The Electricity Committee of the above Council 
invite TENDERS for the SUPPLY, DET'VERY and 
ERECTION of approximately o TONS of CON 
STRU CTIONAL STEEL WORK 

Plans, with full details, can 44 inspected at the 
Electricity Department, 44, Powis-street, Woolwich, 
after the 29th inst. 

Tenders to be delivered, addressed to me, sealed and 
endorsed ‘* Tender for Constructional Steel Works,” 
at the Town Hall, Wellington-street, Woolwich, not 
later than 5 p.m. on the 7th October prox. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

By order, 

ARTHUR'B. FRYCESON, 

__ Town Clerk. 





Port of | Bristol. 
EW COLD STOR 


ES 
ROYAL EDWARD DOCK, AVONMOUTH. 


TENDERS FOR LIFTS AND nena ten HOISTS. 
he Docks Committee are prepared to rec voy 
TENDERS for the Fogg TION, 1k LIVER 


ERECTION IN PLACE, TESTING and MAINT 
ANCE for six months after taking into use of SIX 
ELECTRICALLY DRIVEN LIFTS and TWO ELEC- 





TRICALLY DRIVEN MUTTON HOISTS at the New 
Cold Stores, Royal Edward Dock, Avonmouth, now 
in course of construction. 

On and after Monday, the 29th inst., copies of 


specification and contract drawings can be obtained 
from the undersigned on production of a_ receipt 
showing that a deposit of £5 has been paid to the 
Secretary of the Docks Committee, 19, Queen-square, 
Bristol, to whom cheques must be made payable. 
The deposit of £5 will be returned to bona fide 
‘tenderers after receipt of Tenders with all the pre 
seri documents and drawings. 

Tenders must be enclosed in a sealed envelope, 
endorsed ** Tender for Lifts and Mutton Hoists,’’ and 
addressed to the Secretary of the Docks Committee, 
Docks Office, 19, Queen-square, Bristol, and must be 
delivered to him, accompanied by all the prescribed 


documents and drawings, before 10 a.m. Monday, the 
20th October. 
he Docks Committee do not bind themselves to 


accept the lowest or any Tender. 
(Signed) THOMAS A. PEACE, 
Engineer. 
Engineer's Office, 
Avonmouth Dock, 
_ 23rd rd September, 1919. 


921 


ENDERS.—115 H.P. HORNSBY GAS 

ENGINE and GAS GENERATING 
PLANT; in new condition. 

Full particulars and specification 

application. 

ARROW PRESERVE WORKS, 

Broom, Bidford-on-Avon. 

66464 


on 


‘J'enders are Invited for the 
SUPPLY and DELIVERY at Great Yarmouth 
of a New or Second-hand 40 to 50 H.P. OIL ENGINE, 
and for Fixing and Setting the same to work by the 
river, near Cantley, Norfolk. e Trustees do not 
pledge themselves to accept the lowest of any Tender. 
—For further particulars, apply to R. M. PARKIN- 
SON, 17, The Crescent, Bedford. P1326 
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SITUATIONS OPEN 
Pages II. and III. 
SITUATIONS WANTED 
Pages III and IV. 
MACHINERY, &c., WANTED 
Page IV. 
FOR SALE 
Pages IV., VIIL, and CXII. 
AUCTIONS, Pages II., CVI., CVII., CVIIf. 
CIX. and CXIV. 
PREMISES TO LET OR WANTED 
Pages CVIII. and CIX. 
WORK WANTED, Pages CXII. & CXIII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV 





NUMERICAL INDEX TO ADVER- 
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TISEMENTS, Page CXIII. 
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SITUATIONS OPEN 


\ ANTED AT ONCE, ELECTRICIAN with Good 
shop experience, capable of Supervising, Erec- 

tion Running, and Maintenance ‘ of Electrical 

Machinery and working out schemes in office for large 

Engineering Factory near London; wages £7 

per week,.—Address, 870, The Engineer Office. 


\ TANTED, First class MAN to Take Charge ot 
Tool-room in Midlands, experience in Sub- 
press Tools and Autos. absolutely essential; in- 
disputable proof of ability required.—Address, 943. 
The Engineer Office. 943 A 
ws rED for TEA ESTATES, ASSISTANTS, 21 to 
6 years of age must be Qualified Engineers 
with knowledge of Small Steam and Oil Engines.— 
W rite, Box E.s.T Davies and Co., Finch- lane, 
E.C. 3. 882 A 
\ TANTED = Midland Factory, MANUFACTU RING 
ENGINEER, with extensive experience in the 
of Small Mechanical Details as produced 
by Automatic Presses, Turning Machines, &c.; pro- 
gressive job to the right man. Only men who can 
prove successful work need apply.—Address, 942, The 
Engineer Office 942 A 


» ¢.0. 


Production 





W ANTED, RATE-FIXE R, Experienced in Milling 
and Grinding Machines, for large London Engl- 

neering Works; preferably one able to demonstrate 
i —Replies, stating experience and salary re- 

“dl to Box “*C.G.O.,”" co. Davies & Co., — 
Cc. 3. 7 A 


\ TANTED. YOUNG MAN, with Engineering 
preferably Colliery Experience. to Represent 
known makers of Mining Machinery in Midlands : 
be real live business-getting type, hard worker 
Salary commission and expenses. 
841 Aa 





and 


well- 
must 
and physically fit. 

Address, 841. The Engineer Office. 


wee BUYER, with Technical Experience, 
for Cons tructional Engineer’s Office, Manchester 
have previous experience in this 
in Order Department: Struc- 
tural Draughtsman with commercial experience pre 
ferred. vrogressive post for. capable man. Com- 
nencing salary, £200/300, according to CS Te 
by letter to Mr. W. E. ROTHWELL, c.o. 
Lambourne and Co., Ltd., Victoria Steel 
Openshaw. 844 A 
ENGINEER WANTED for Lareg 
in South Ameriea; must be man of 
good standing and education, having had college and 
workshop training, with subsequent practical 
experience in the operation and maintenance of Steam 
ind Electrical Plant, as well as General Machinery ; 
knowledge of Spanish advantageous; permanent 
osition with good prospects for suitable man; age 
10t to exceed 30; commencing salary £500.—Write, 
ig age, married or single, training and experi- 
with co of not more than three recent 
t stimonials, to ** A. R.,”’ c.o, Street’s, 30, Cornhill 
BE. . 


m ust 
business, especially 


distr : 


Works. 
4 SSISTANT 
L Factory 





pies 
969 a 

{ASSISTANT) with Good Technical 
WANTED for large Steel Works.— 


full particulars of training, experi 
salary required, 898, The Engineer 





CuEMIST 
Training 
Address. stating 
ence, age, ant 
Office. 





‘HIEF ASSISTANT WORKS CHEMIST RE- 
& QUIRED by large motor firm in the Midlands ; 
must have’good knowledge of Carbon and Alloy Steel 
Analysis, also knowledge of Non-ferrous Materials.— 
Address, stating age, details of experience, and salary 
required, 606, The Engineer Office. 606 A 


x RGETIC and TACTFUL “ENGINEER RE 
44 QUIRED for Constructional Engineers in South- 
East Lancashire, as Outside Erection Superintendent 
on large steelwork contracts; of gentlemanly appear- 
and able to interview architects, &c. ogressive 
Salary, £250/300, according 
given on results.—Address, 
845 A 





ance 
vost for suitable man. 
i ° onus 

gineer Office. 

— ER REQUIRED by London Firm of Heat 

4 ing and Ventilating Contractors; Commercial 

Experience and Technical Knowledge of the Plenum 

System desirable. State age, experience and salary 

required.—Address, , 939, The Engineer ¢ Office. __ 989 A 


FSGREER SALESMAN. Experience in n Steam 
i. and Hot Water Heating.—Address, 857, The 
Engineer Office. 857 a 
| ge and  ERECTING.—SHOP| SUPERIN 
TENDENT WANTED; must be first-class man, 
with wide experience in control of large number of 
men and up-to-date factory experience; Marine 
expe rience an advantage, but not absolutely necessary. 
age, full particulars, present employ, salary, 
w hich will be treated in strict confidence.—Address, 
938, The Engineer Office. 938 A 
N ACHINE SHOP SUPERINTENDENT WANTED 
i for large Machine Shops, 700 machines; must 
be a first-class man, and have held a similar position 
with up-to-date firm, medium and heavy work. State 
full particulars, . present employ, salary, which 
will be treated in strict confidence.—Address, 937, 
The Engineer Office 937 A 


N ANAGER oa, ~ ENGINEERING WORKS in 

i Calcutta WANTED, must have thorough ex- 

perience in Ship Repairs and General Engineering. 

salary Rs. 1000 per month and commission.—Apply, 

ting age, experience and qualifications, to Box 

723, Lee and Nightingale, Advert. Offices, Liverpool. 
753 








Stat 





class 








on #. 
instruments 
—State age, 


Manager, MARK WEBBER, 


\ ESSRS. JOHN LYSAGHT, Limited, are RE- 
QUIRING 
MANAGER for their Steel Works in Scunthorpe, 
Lincolnshire, the post being rendered vacant by the 
osition, Applicants must have thorough knowledge 
rs) Coke Oven Practice, Blast-furnace Practice 
grade ores), and the Manufacture of Basic Open- 
hearth Steel, and all other duties appertaining to the 
which 1] be treated in strict confidence, to be 
marked ‘rivate,”” and addressed to JOHN 
930 4 
| ATE 
in London a must be experienced in 
Small Assembly Work; man with Machine Shop 
qualifications, &c., to gASSEMBLY,’’ co. Tayler’s, 
30, Fleet-street, E.C. 4. em 968 A 
es 
pany in India, CIVIL ENGINEER, with up-to- 
date and expert knowledge of Waterworks Practice ; 
ticulars of experience and salary required, to ‘‘ Z.R. 
769,”’ c.o. Messrs. Deacon’s, Leadenhall-street, a % 
RAVELLER REQUIRED by Well-known yan 
training preferred; good opening for smart man. 
State age, experience and salary required.—Address, 
At 
ORKS MAN AGER, Capable, WANTED. Well 
Work. 
—Full particulars and wages required to Box No. 
Brown's Advertising Offices, 166, Buchanan. ‘street, 
3A 
W = KS 
Charge of Engineering Works in the 
No a. a free hand will be given to one able to 
repetition work, When writing, please state 
full experience, when free and salary required. An 
munications treated in confidence.—Address, P1274, 
The Engineer Office, P1274 Aa 
Works in London engaged in Motor Trade; must 
fully understand all classes of Sheet Metal Work and 
essential.—Address, with copies of recent testimonials, 
stating age, salary, and date free, P1310, The Engineer 
fae mg a FIRST-CLASS DRAUGHTSMAN. 
Must be thoroughly experienced in Locomotive 
knowledge and experience need apply.—Address, Box 
937, _ Es 2300 ’s Advertising ; Agency, 1 Dublin. 807 a A 
first-class man, to be responsible to 
anager; knowledge of Testing of Engines, 
and drawings; not afraid of work. 
experience and salary required to Works 


the SERVICES of a GENERAL 
ath of the gentleman who previously heid this 
especially in connection with the smelting of low- 
Inanag zement of a large Steel Works.—Applications, 
I SAGHT, Ltd., Orb Ironworks, Newport, Mon. 
FIXER REQU TIRED for ASSEMBLY SHOP 
Experience preferred. —- eply by x aoe giving full 
| EQUIRED by Old-established Engineering Com- 
age under 30 and single—Reply, giving full par- 
A 
tural Engineers in London, with Drawing office 
é The Engineer Office. 859 A 
W up in Repetition and General E ngineering 
86, 
Glasgow. 

MANAG }ER—GENTLEMAN REQUIRED 
understand men and get out large quantities of high- 
interview will be arranged in London, and all com- 
\ 7ORKS MANAGER REQUIRED for Sheet Metal 
Panel Beating; knowledge of Large Press Work 
Office _ P1310 a_ 
Design and Construction. Only those with thorough 

CHIEF of INSPECTION DEPART- 
and F. Brakes; able to read all measuring 
Ltd., Guildford. 8€54 


PRELIMINARY NOTICE. 











PLANT 


AND 


MACHINERY 


AT 


CAE COCH MINE 
TREFRIW, N. WALES. 








COMPRISING 


Lathes, Forges, Drilling Machines, 


DRILLS, ACCESSORIES AND TOOLS. 


AIR RECEIVERS, 9 x 3’ PIPING, 


CONTROL GEAR. 


250 K.V.A. 20,000/550/ volt TRANSFORMER. 
50 


99 99 99 99 


Isolating Switches, 
Cable, Copper Conductors, &c., &c. 


> E.P. 
5 EP. 


500 volt 3 phase 50 Motor (B.T.H). 


99 99 99 


forwarded on application. 


Cross Buildings, Embankment, W.C. 2. 


Note: “SURPLUS,” Price 3d., 


Government Property for sale. 








monthly. On Sale Everywhere. 


BY ORDER OF THE DISPOSAL BOARD 
FOR SALE BY PUBLIC TENDER. 


Screwing Machines, 
Drag Saw Bench, Leyner Drill Sharpeners and Shanking 
Devices, 7’x 10° STEAM WINCH, HOLMAN’S CRADLE 
HAMMER, WATER FEED DRILLS, AIR VALVE 


2 ALLEY MACLELLAN COMPRESSORS (series 14B, 
Size 6), Capacity 1500 ft. of air at 80 Ibs. per minute. 


240 H.P. DIRECT 
COUPLED MOTORS (500 volts 50 cycles 3 phase), and 


High Tension Telephone Installation 


(Mather & Platt). 


Pulsometer, Vit Pump, No. 6/1 CENTRIFUGAL PUMP 
and 35 B.H.P. Drip Proof Motor by Holden & Brooke. 
Tipping Wagons, Trolley Trucks and numerous other items. 


Detailed list (when ready), tender form, permits to view, 
and information as to date of closing of tender will be 


Controller, Plant and Machinery Section, D.B.I.E., Charing 


The Official List of 
Prblished twice 





7171 





SITUATIONS OPEN (con “inued) 





ANTED, Al DRAUGHTSMAN, Cayayj, 
Designing Jigs and Fixtures and Mac hine wr,” 

for Production. Applicants must give full part; Tools 
in first instance.—Apply, HENRY FORD ay tala 
Ltd., Cork, Ireland, 0, 


ANTED, Capable DRAUGHTSMAN, one 
@tomed to Bleaching, Dyeing, Printing 
Finishing Machinery preferred.—Apply jn wri and 
stating age, experience, and wages required, to 
JAMES FARMER and SONS, Ltd., Adelphi ; Sir 
works, Salford, re 


Wy AEre. DRAUGHTSMAN for Eny iaamian . 

at Greenwich, having experience in i Wn 
Haulage Gear generally and Concrete Mixing and qu 
veying Machinery, State salary and full particulg,” 

Address, 892, The Engineer Office, 802, 

ANTED, DRAUGHTSMAN (London) One 
perienced in Electric es So and Cranes ry 
ferred. State age, salary, &c. Also a smart JU NIUE 
19-24 years of age.—Address, 909, The Engineer ‘Ome’ 
Yano GE 909 4 


W4xzED. First -class DRAUGH’ ISMAN, Used 1 

Pipe Lay-outs and General Engineering ‘ 
Reply, giving experience and references, “ 
493, T. B. ay i porns Offices, 
Victoria- street, E.C 


SS 4 
One Avon. 


Bo 
163, Quees 
Ley 6714 
ANTED, First-class DRAUGHTSMEN, Prefer 
ably experienced in Structural Work se 
Lifting Machinery ; good salary to suitable mene 
giving full particulars of experience ag 
and salary, to Chief Engineer, Messrs. Storie 
and PITT, Ltd., Engineers, Bath. 


was NTED for Chile, Competent. ‘DRA G meine 

for Structural and General Engineering ; mus 

be capable of Designing, Detailing and Taking. 

Quantities ; good salary.—-State age, experience, g 

to Z. O, 916, care Deacon's, Leadenhall-street, oe C4 
940 








Wantep for INDIA, Capable DRAUGHT May 
with first-class experience in Structural gt, 
Work; age under 30; single. Reply, siving fy 
particulars and salary required, Z.P. 8 
Deacon’s, Leadenhall-street, London, E.C 


 fagetcn ang for London Office of Well-known Ena 

neers, & DRAUGHTSMAN, = experienced 
Marine Oil Engine Installation Work, to deal wi 
all inquiries and to prepare the necessary specif 
tions and drawings.-Address, 889, The Engiy 
Office. 880 4 | 
W ANTED IMMEDIATELY by HARI.AND and 
WOLFF, Ltd., Belfast, First-class J1G aj 
TOOL DRAU GHTSMAN ; applicants must have by 
considerable experience in the Design of all Classes 4 
Jigs and Machine Tool Fixtures; permanent a 
progressive position assured to capable man.—Appy 
in confidence, stating full particulars of experiey. 
age and wages required. 960 4 | 


\ 7JANTED IMMEDIATELY by Large Firm neg 

Glasgow, JIG and TOOL DRAUGHTSsMEy 
accustomed to quantity production of high-clw 
automobile details ; good positions for right me 
Address, 703, The Engineer Office. 703 4 


JANTED, LEADING DRAUGHTSMAN, to Taw 
Charge of Small Office; must,be experienc 
in the design of all kinds vf Hydraulic = 
State fully qualitications, age, refer 
required. LEEDS ENGINEERING AND HYDRal 
LIC CO., Ltd., Rodley, near Leeds. 6424 
Wy aezsn. SIX DETAIL DRAUGHTSMEN Used; 
Crane Trade or General Heavy Enzineerin:- 
Apply with tull particulars to Employment Bury 
RUBERY, OWEN and CO., Darlaston. 5404 


TOOL DESIGNER, Ist Class, ¢ 
Manufacturing Appliances, 
Fixtures, &c., required in the production of sm 
mechanical devices ; considerable D.O. and pra 
experience is necessary, and the preparing of opera 
charts and timing of production will be requi 
Preference will be given to applicants that have taks 
charge in a similar capacity and are now living in 
London district. Brief particulars of experie 
stating employers, length of service, and wot 
engaged in, must be given, together with age ai 
salary expected.—Address, P1317, The Engine 
Office. P1317 
APPL LICATIONS are INVITED for POSITIONS 

RAWING-OFFICE (London) of large Cony 
engaged in the Petroleum Industry from men wit 
experience in either Steam and Power Plant « 
General Mechanical and Structural Engineering ; mod 
be competent draughtsmen with some initiati« 
commencing salary about £25 per month.—State w 
and experience to Z.F. 908, care Deacon's, —— 
street, London, E.C. 3. 


Ca All-round MECHANICAT. DRAUGHR. 
MEN REQUIRED by large Midland tirm; mu 
be quick and accurate.—Address, stating technic 
qualifications, experience, age and salary requir, 
42, The Engineer Office. R424 


1APABLE DRAUGHTSMAN REQUIRED 
Pipework Arrangements and Details, 2 
to taking own measurements.—AITON and CO., Li 
Derby. 949 4 
cs F DRAUGHTSMAN WANTED. Must le 
thoroughly conversant with Hydraulic and ( 
Mill Machinery and able to get out prices al 
specifications.—Apply, stating age, experience wl 
references, &c., to ROBT. MIDDLETON and 0), 
Sheepscar Foundry, Leeds. 4204 
RAUGHTSMAN, Capable WANTED Experi 
enced in Machine Tool and Automatic Machinery 
—Full particulars and wages required to Box 
Brown’s Advertising Offices, 166, Buchana 
Glasgow. 7 
r\RAUGHTSMAN, Conversant with Latest Up- 
date Practice in Steam Condensing Plants. St 
age, experience, and salary required.—Apply, TH 
MIRRLEES WATSON CO., Ltd., Scotland-stret 
Glasgow. 875 4 
RAUGHTSMAN  (First-rate) REQUIRED 
General Constructional Steel and Gas Ps 
Works in the Midlands; well up in preparatiot 
shop drawings and arrangements, and accustomed 
making own calculations. None but men of e1 
ence need apply. State age, salary, and full pi 
ticulars.—F. 533, 34, Union-street, Birmingham. 
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Waste iD, a 
Originate 














Work ; 
State full 
required 
866 4 


RAUGHTSMAN for Automobile 
but experienced men need apply. 
particulars as to experience and salary 
Address, 866, The Engineer Office. 
Drv YHTSMAN for Consulting Engineer's Ofe 
in Manchester; must have had experience # 
Bridge and Structural Steel Work. State age, expe 
ence, and salary: required.Address, 873, = 1" 


RAUGHTSMAN REQUIRED for the 
Midlands, with experience of (as 
Plants, preferably with By-product Re- 
covery. Must also have had experience 
on light structural work. Permanent 
position for suitable applicant. State 
fully experience, age and salary required. 
—Address, 922, The Engineer Office. 
922 A 





Thoroughly Expe rie noel a 
the Designing al 
and Refining 

6724 


~ Traction 


RAUGHTSMAN, 
Hydraulic Work and in 
classes of Oil Seed Crushing, Extracting, 
Plant.—Address; 672, The Lngineer Office. 
RAUGHTSMAN, Used to Designing 
Engines, WANTED by Yorkshire Firm. 
age, experience got salary required.— Addrem, 
The Engineer Office [ 
RAUGHTSMAN WANTED. Applic: ants. 
not be over 28 years of age, and must hav 
a good general Engineering Training and Exper. 
in the Lay-out and Design of Factory Plant. que 
to particulars of experience and salary ret 
PILKINGTON BROTHERS, Ltd., 5 
Tancnabite. 


De orl WANTED by Consulting x Chen 
Engineer.—Apply, Box 20, ¢.o. Jones, boyy 
143, Fetter-lane, London, E.C, 4. 12s 
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The Economical Design of Water 
Conduits. 
By CAPT. W. T. TAYLOR, M. Inst. C.E. 


In the design of hydro-electric power plants three 
types of engineering come into contact: civil, 
mechanical, and electrical. Dominating all elements 
of hydro-electric power supremacy, cheapness of 
electrical energy is certainly paramount. When 
many factors are in the transitional stage water power, 
developed alone, is rarely indicative of high com- 
mercial efficiency and standing, although the aggre- 
gate power equivalent may appear to be so. Close 
studies of power economics disclose that low-cost 
power is the underlying element domineering the major 
part of the industrial world. 

In a hydro-electric plant the capital charges, 
depreciation and sinking funds, insurance and taxes, 
&e., are the greatest portion of the total costs ; 
operation, maintenance, and supplies are generally 
the minor items. Capital charges vary greatly within 
the limits of a low-cost plant with a head of several 
hundred feet with small headworks and a small number 
of large capacity generating units, to the high-cost 
plant with low head with extensive constructions and 
a large number of small capacity generating units. 
Every water power undertaking should be so deve- 
loped that its maximum economical capacity can be 
conveniently developed without reconstruction. One 
of the first questions to be determined in the develop- 
ment is whether or no it will pay, and, if s0, whether 
it is the cheapest and best method of producing the 
power required. It has been found profitable to 
develop water powers beyond the minimum flow of the 
stream when a market for the power is available. As 
the demand for power in any industrial community 
constantly increases it is of importance to determine 
in advance the best water power development to make 
and the manner in which the increased demands for 
power are to be met. Engineers now generally recog- 
nise that water power plants of magnitude are most 
valuable when developed in connection with steam 
plants and carried to the point where best results of 
the combination can be obtained. 

The annual charges on a hydro-electric plant are 
practically independent of the energy output. This 
is strictly true for the fixed charges, such as interest, 
depreciation, taxes, &c., and is approximately true 
for the cost of supervision. The cost of operation 
and maintenance is practically independent of its 
output, and only in part proportional to its capacity, 
’ In general, the point of economical water power 
development is increased as the value of money 
increases. The tendency of labour and other items 
entering into the operating costs is upward, and as 
the world increases in wealth the tendency in the value 
of money will surely be downward. For the con- 
servation of the fuel supply and the economical 
advantage resulting from the use of power in our 
industries, the development of all possible water 

powers should be encouraged. To-day the largest 
part of the energy required by modern civilisation 
is being received from water power or from the energy 
stored up in past ages as coal, gas, oil, &c., and the 
final stage seems to indicate water power, which is 
perennial and not subject to exhaustion. 

Present times are productive of economy and 
efficiency. Engineers in every department of know- 
ledge are daily striving to obtain the best economy 
for a given piece of work and to produce the highest 
efficiency. It is self-evident that if water power 
can be operated cheaper than a steam turbine plant 
its value will be greater, and for every water power 
developed and put into service a definite saving is 
made in the apparently exhaustible coal asset of the 
nation. By making use of water power which is 
otherwise going irretrievably to waste a dual advan- 
tage is thus gained. 

No matter what care and skill are exercised in 
designing and constructing a hydro-electric plant, 
with accompanying high-voltage transmission lines, 
absolute continuity of service is a thing which cannot 
be assured. Interruptions may, and do, come from 
conduit and other troubles due to many causes. In 
the early days interruptions were more than occa- 
sional, and even to-day with the better construction 
and design and greater care and watchfulness in 
operation, they occur often enough to be matters of 
serious consideration. 

Every engineer who has had any experience with 
the wooden conduit knows the interruptions of 
service caused by it. Unquestionably it is the weakest 
link in power transmission for the reason that, from 
a financial standpoint, it cannot be built in duplicate. 
It is short lived—about fifteen to twenty years—but 
several can be built for the cost 6f a tunnel, and, 
for those remote countries the author has in mind 
and where only a limited amount of money is avail- 
able, due regard for the first principle of engineering 
18 paramount, namely, economy. At all times where 
a tunnel can be made to replace an open conduit it 
should be used. Its first cost would be greater, but, 
mile for mile, from the standpoint of costs of main- 
tenance, depreciation, interest, &c.,it will be almost 
as cheap and far more reliable, and in many cases 


conduit, and the advantages of the tunnel are much 
greater. The best engineering solution at all times 
is to build every part of a hydro-electric plant in the 
most substantial manner possible, and construct the 
conduit of the maximum possible capacity in order 
that the water power may be utilised at a load factor 
of 100 per cent. or as near it as possible. 
It is true that a wooden conduit costs only about 
50 per cent. as much to build as a concrete conduit,* 
but if the depreciation, maintenance and interest on 
the investment are taken into consideration the cost 
of both will be about the same when carried over a few 
years. The cost for a tunnel as against a wooden 
conduit may be four times as great for the same 
capacity flow. However, the comparison must 
depend upon how much of a short cut it makes; an 
open conduit must follow the ¢ontour of the hillside, 
whereas a tunnel cuts through the hills. In general, 
it cannot be said that wooden conduits, simply 
equipped power-houses, wooden poles and — 
sub-stations are always wrong, and that concrete 
conduits, elaborately equipped power-houses, 
steel towers and elaborate sub-stations are right. 
Very often we do not build more permanently for 
the very simple reason that money is not avail- 
able. In designing it is always well to bear in mind 
the country and that the ultimate development of the 
art and of the country has not yet been reached. 
Sometimes the engineer is called upon to make 
installations on the assumption that the plant is to 
be abandoned after a few years’ operation. He will 
be criticised if he puts in a plant to meet present or 
apparent future needs and, owing to some change in 
the industry or development of the country, the plant 
has to be remodelled later. It is not so difficult 
to determine the proper power plant to build when 
unlimited capital and good power conditions exist 
as when there is restricted capital, limited revenue 
and low-priced power near the consumer. In taking 
up the question of the wooden conduit the writer 
desires to emphasise the fact that its use is almost 
entirely restricted to certain defined parts of the world 
where money is dear, and that tests and experiments 
on this design of conduit were made, giving the 
kilowatt loss per unit length of conduit due to the 
grade and showing how closely they were related to 
values giving the most economical conductor, 7.e., 
Kelvin’s law for the most economical conductor. 
Hydro-electric developments as compared with 
purely hydraulic developments render it possible for 
the small manufacturer to share in the advantages 
of water power as well as his large competitor, and 
by the reduction in the cost of the otherwise equiva- 
lent hydraulic works conservation of capital is gained. 
With purely hydraulic power systems the locations 
for manufacturers are very limited in extent, and the 
result is economic waste in several ways. It some- 
times happens that water power sites are occupied 
by industries whose power requirements equal only 
a part of the available power, the rest remaining 
unsold, and even though the industries on these sites 
make use of all the water power, their limited area 
creates such a demand for them that they may bring 
a rental value so high that it wipes out any saving 
resulting from cheap power. Another inherent draw- 
back in the purely hydraulic plant is that it prevents 
the sale of power to different consumers at different 
hours of the day. As most manufactures require 
power ten hours daily, the water flowing during the 
night runs to waste, thereby rendering more than one- 
half of the total energy unavailable, though it would 
be of considerable value to various industries. It 
thus appears that the modern hydro-electric systems 
operate to prevent the monopolistic use of water power 
and make possible the subdivision and distribution of 
these powers into smaller units, thereby rendering 
the greater good to the larger number of consumers. 
In fact, not only do hydro-electric developments 
make possible the supply of water power to a great 
many small consumers who could not be supplied 
without them, but through the medium of high- 
voltage long-distance transmission several powers on 
the same stream, or even different streams, may be 
physically linked together, and with the power of 
several watercourses so connected under common 
control a great diversity in power demand and supply 
is secured.¢ Diversity in power demand means the 
greatest possible use of investment in plant and there- 
fore conservation of capital. Diversity in power 
supply often means that it is practicable to match the 
minimum discharge on one stream with a higher on 
another or to interchange power of streams having 
large storage capacity with those having little or 
none, which increases reliability of power supply, 
and with common control gives the consumer at one 
point the advantage of securing, water power from! 
another point, perhaps 150 miles or more distant. 
Among some there seems to, be an-impression that 
since water runs down hill water power can be deve- 
loped at very low cost and with very little risk. Such 
an impression is in many cases very often far from 
the truth. Sometimes water power may be deve- 
loped at slight expense, but in many cases of the 
larger power plants a very large investment in capital 
is necessary. Furthermore, the risks attending this 





* This depends on the geographical situation, local conditions 
for timber growth, and the country itself. 

+ For physically linking — tidal water-power develop- 
ments, so as to obtain these benefits, the United Kingdom, in 





one mile of tunnel will replace several miles ef open 












investment are often serious; floods may destroy 
the works during construction; unforeseen contin- 
gencies of various other kinds may largely increase 
the cost; the flow of the stream may not prove to 
be what was anticipated, and this flow may be 
injuriously affected by the operations of man or the 
agencies of Nature acting above the power site, &c. 
The improvement in power station efficiency, both 
hydraulic and steam practice, has been great. The 
efficiency of the water turbine has been increased from 
nearly 80 per cent. to over 92 per cent. of the potential 
water power available. The improvement in high- 
voltage long-distance transmission lines has been 
rapid and remarkable and the calculations produced 
for this part of the system have been brought down 
to a very fine art. Unfortunately, the water conduit, 
which is of equal importance and is subject to as 
much unreliability, has not been given the same 
amount of attention, though different investigators 
and hydraulic engineers in large number have been 
making experiments for centuries back. 

Let us go back awhile over a little of the work 
done. It is sometimes asserted that the ancients 
did not know of the hydrostatic law that water finds 
its own level. That is not the case. Frontinus, 
who preceded Agricola, the father-in-law of Tacitus, 
as Governor of Britain, and who was Curator Aquarum 
in Rome under Nerva and Trajan, mentions in his 
book, “‘De Aquaeductibus Urbis Rome,” that in 
the case of the fracture of an aqueduct the water could 
be dammed up at each side of the point of fracture 
and carried over the intervening space in leaden pipes. 
The aqueduct which Herod is said to have constructed 
for the supply of Jerusalem crossed a deep valley— 
near Rachel’s tomb—by means of a stone pipe work- 
ing under pressure. This work has been described 
by Mr. Telford MacNeill in the report made by Sir 
John MacNeill to the committee for supplying 
Jerusalem with water. The Arabs at a later period 
not only knew of this law, but also understood the 
operation of what we call the hydraulic mean gradient. 
The aqueducts were constructed by them for supply- 
ing Constantinople with water. They had found by 
experience that the friction through the aqueduct 
was lessened if openings were made in the course of 
the line of pipes, and along hillsides and in places 
where the pipes were not in deep cuttings funnel- 
shaped shafts or wells were made which acted as air- 
holes. But in crossing deep valleys where, of course, 
no such holes could be made they built stone pyramids 
called ‘‘ Suterasi,” or water balances, on the top of 
which they placed small basins, into and out of which 
the water was conducted by a leaden pipe laid upon 
one side of the pyramid and down the other. The 
level of these basins was so arranged that they were 
at an inclination rather greater than the average fall 
of the aqueduct, and thus they allowed the water to 
take the hydraulic gradient due to the head necessary 
for the delivery of the water. 

As early as 1775 Chezy proposed his well-known 
formula for the flow of water : 

V=C VRS. 

In 1869 Ganguillet and Kutter enlarged this formula 
by their empirical value of C, and up to the present 
time perhaps no formula for the flow of water has 
been more widely used than 
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In 1897 Bazin attempted to shorten it by proposing 
a simpler value of C: 





V=1+ a cs VRS, where y = = - 1) VR 
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The possibility of developing a simpler and satis- 
factory formula of the exponential type has been con- 
sidered by many, two examples being :— 


V = CR §°-5 (Manning), 
V = C R®7 §0-54 (Williams). 


In terms of Kutter’s n, which is so generally known, 
C for Manning’s formula is— 
1.49 


C= Re 


Ro-17 


1.49 
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The value of C in Williams’ formula is— 
1.7 
n — 0.002 


3:7 
nm — 0.002 


C= 


making View R0-6? 0-54 





particular, comes into its inheritance—see last paragraph.- 





A formula of this type for easy deduction by plotting 
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on logarithmic paper, one which is the equation of a 
straight line, is— 

V =CR?S§S?5 

CR = A. : 

log oe Ae log C + plogR 

So5 , she igi 

In 1911 Johnston and Goodrich proposed using the 
exponential formula of this type. 

In the selection of a value for the coefticient of 
roughness great care is needed. For general con- 
ditions of well-constructed wooden conduits the 
following formula can be taken as sufficiently reliable 
to meet practical requirements : 

V = CR79§05, 
where the value of C is taken at 100 for simplicity. 
The Kutter formula has the advantage of established 





so that the grade chosen will depend on the condition 
of the ground. The grade necessary to maintain the 
velocity within the desired limit will also depend on 
the interior surface of the conduit. The form and 
area also affect the grade, because they affect the 
velocity. The conduits under reference and shown 
in the curves on page 295 are in the ratio of approxi- 
mately 6 : 10 for the waterway. The coefficient of 
roughness n = 0.013. Table I. gives technical 
particulars and the quantity values per lineal foot 
of conduit for the designs shown in Fig. 2. 

The materials cost curve—capital charges—may 


be made up in various ways just as the engineer con- | 


An 


siders the best and as local conditions warrant. 


example is given in Table IT., in whicha few costsfrom | 


practical cases are shown; these vary from low cost 
to moderately high costs. They may be plotted and 
adjusted to the curves “ kilowatt loss due to grade.” 
The sum total of these two different sets of curves 
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FIG. 1—KELVIN’S LAW FOR THE 


usage, and the exponential formula perhaps has the 
advantage of simplicity. However, for all the 
formule now generally accepted the agreement is 
within the probable error in the prediction as to the 
actual nature of the wetted perimeter or the selection 
of the empirical coefficient. 


In solving problems it is necessary for the engineer, | 


when he has a great many to handle, to be able to 
give quick and practical solutions. The problem 
presented here relates to the most economical size 
of water conduit for hydro-electric purposes. 
unlike the law stated by Lord Kelvin in 1881. it is 
shown that the most economical area of conduit is 
that for which the annual cost of energy wasted is 
equal to or nearly equal to the annual interest on the 
investinent. In other words, for a given capacity in 
second-feet flow with the price per kilowatt per year 
fixed and the price of materials fixed, the most econo- 
mical area of conduit is found by comparing the differ- 
ence in kilowatt loss with the difference in yearly 
cost—the minimum difference gives the most econo- 
mical conduit to install. A graphical representation 
of Kelvin’s law is shown in Fig. 1. This law for the 
most economical conductor has been stated in many 
ways and is repeated merely as a comparative note 
on the subject of the most economical water conduit. 
It shows the relative cost of losses to the relative 
investment in conductor material ; that is, the ratio 
of fixed charges to the cost of losses in the line. 


TaBLe I.— Showing Quantities per Lineal Foot. 
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(For design of the 30sq,. ft. conduit see Fig. 2.) 


The operating manager is directly interested in the 
value of the energy lost per year in transmitting water 
power and electrical energy and in the interest cost 
of these two very important parts of the system. 
Electrical transmission line economics from this stand- 
point has received a big share of attention, but very 


Not | 


Swain Sc. 
MOST ECONOMICAL CONDUCTOR 
= total cost,” shown in Fig. | 


resembling “A -+- B 


for Kelvin’s law, can be drawn, and shows at once the | 


most economical conduit to put in. For lumber in 
place and for excavation three different costs are 
given. The variable factor entering into these costs 


TABLE 11.—Materials and Labour Investment (per 1000 Feet). 


Lumber at 
£6 per 
1000ft. 


Excay. at Nails at 
ls. per ec. yd.|1. 5d. per Ib. 
(6 per cent. | (8 per cent. 

of cost). of cost). 


| Lumber at 
£6 per 
1000ft. 


Conduit, 
sq. ft. 


| 





176. 
309. 
451. 
525. 
642. 
736. 
897. 
992. 
1070. 
1234. 


14. 
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TABLE II. (conr.)—Materials and Labour Investment (per 1000 Feet). 


Excav. at | Nails at 
ls. per yd. | 1.5d. per lb. 

(6 per cent. | (8 per cent. 
of cost). of cost). 


| Lumber at 
£8 per 
1000ft. 


£8 per 


Conduit, 
1000ft. 


sq. ft. 


242. 
421. 
618. 
726. 
888. 
1020. 
1242. 
1374. 
1500. 
1716. 


18.4 
32.26 
45.2 
64.5 
66.7 
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230.6 
|} 403.2 
565. 
681. 
833. 
954. 
1164. 
1284. 
1386. 
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Lumber at 
£10 per 
1000ft. 


Nails at 
1. 5d. per Ib. 
(8 per cent. 

of cost). 


Lumber at | Excav. at 
| 1s. per yd. 


£10 per 
1000ft. | {6 per cent. 
of cost). 


Conduit, 
sq. ft. 


293.2 
516.6 
753. 
860. 
1076. 
1235. 
1508. 
1666. 
1806. 
2080.6 





22.76 
39.76 
57.6 
67. 
81.§ 
93. 
114. 
126. 
136. 
157. 


17.08 
29.82 








Lumber at | 
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problem to be solved in accordance with the particular 
requirements and the means at hand. The nearer 
| developments of this kind are to industrial centres 
| the better—and more expensive—conduit one can 
afford to putin. When timber is abundant the timber 
conduit has been used successfully and will be used 
in future, for while it has a comparatively short life jt 
is very often the means of reducing the first cost to 
minimum. Conduits of concrete have been used in a 
few cases, but the cost has barred the way to their being 
used more extensively. It is generally agreed that as 
hydro-electric work becomes more permanent iy 
character the use of timber for water conduit con. 
struction becomes less. However, seeing that the 
figures given here are the result of longand tedious work 
in connection with the design of a hydro-electric 
plant of some magnitude and importance, they are 
presented with the hope of being enlarged upon by 
engineers operating the more expensive design of 
conduit. 

Referring to the curves, page 295. anexample is shown 
covering the design given in Fig. 2, which shows at a 
glance that for a given total cost of materials in place 
the most economical area for a conduit capacity of 
250 second-feet is 30 square feet. By following the 
line of 30 square feet value up and down from the 
| centre set of curves—kilowatt loss due to grade—+to 
| where the line intersects curves for 250 second-feet 
| the values for grade in feet per 1000 and velocity in 
| feet per second respectively can immediately be 
| obtained. These values were obtained by experi- 

ments and tests, and it is hoped they will be the means 
| of starting investigations and tests along the same 

lines involving the factors shown in Table IIT. on ot her 
| types of conduits used for hydro-electric purposes 
As yet little water power has been developed in the 

United Kingdom. A country rich in water power 

will have an enormous advantage over those not so 
' fortunate when coal becomes scarce or too expensive 

in the distant future, and it is very doubtful if water 

powers in most countries will be able to supply the 

demand for energy. There is, of course, solar energy, 
| the winds, and perhaps some radio-active substances. 
|The coal resources of the world are by no means 
| inexhaustible and, in fact, are being rapidly depleted 
{in many areas at the present day. Our present 
| methods of using coal are wasteful, and it is only a 

matter of a few years probably until enormous steam 
| plants are established at the mines and operated in con- 
junction with hydro-electric plants from tidal and fresh 
waters. Even though the existing coal measures 
promise to meet the demand for some time to come, 
to get the coal will become more and more expensive 
as time goes on, if only for the reason that the wider 
}and more accessible seams are worked out first ; 
moreover, labour costs, which constitute the major 
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TaBLeE II. (cont.) —Materials and Labour Investment (per 1000 Feet). 
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little has been done and little knowledge has been , 
published to simplify present-day problems seeking 
for the highest efficiency of water conduits. A con- 
duit given its grade and constructed can only be 
changed at a very great expense. The character of 
the ground will place certain limits on the velocity | 


portion of the cost of coal, are steadily increasing. 
The Colonies have unquestionably had better 
opportunities of collecting and developing their 
inheritance — water power — and directing these 


is the amount of excavation the value of which depends 
on the slope of the hillside—the ground slope allowed 
for in these costs is 20 deg. average. 

The water conduit of each power plant is a distinct 
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great sources of power in Nature for the use and con- 
venience;of man. In this country the tidal waters can 
be used for the development of hydro-electric. power. 
This source of water power is our inheritance. For 
example, by application of the new method just come 


up one item of the water power system that 
perhaps. requires more careful study and planning 
and involves more tedious problems to get the 
high efficiency referred to than any other part 
of the development, because the water conduit 
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FIG. 2—SECTION OF 


to light, it is possible to produce constant head and 
continuous full power service from tidal waters, but 
still better results can be obtained by taking advantage 
of the difference in time at which high tide occurs 
at different locations of the sea front ; that is to say, 


WOODEN CONDUIT 


depending on its length is the cause of more 
loss than any other single part of a hydro-electric 
system. Unlike a transmission line, it cannot be 
built in duplicate, and as it carries all the water power, 
and as the whole system is dependent on its reliability 


TaBLeE III.—Giving Conduit Area, Velocity, Grade, and Kilowatt Loss in Terms of Flow of Water in Second-feet (per 1000ft. 
of Conduit Lineal). 
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by electrically tieing in parallel two or more stations, 
differently situated. Reguletion as regards voltage, 
frequency and consequent speed is better, in 
that, if the load varies at one site—which is likely 
to occur at full tides and ebb tides—the other 
station will automatically take up the difference 
in load due to the difference in working head, 
and consequent difference in speed, thus quickly 
assisting in the regulation and maintenance of con- 
stant head, so much spoken of in the past. A 
day will surely come when this erergy now going 
to waste will receive the same amount of atten- 
tion here as is given to it in Canada, the United States 
of America, and other countries. In fact, this 
must be so, for the energy stored in coal, oil, gas, 
wood, &c., will surely become exhausted at some 
time even if new sources of supply are likely or 
other means of supplying the same requirements are 
possible, for they are not perennial. The sources of 
production of power by means of coal and oil are 
assured for the immediate future, but water power at 
high efficiency is assured for ever. This text takes 
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and efficiency of discharge, there is need for a closer 
study and a greater care in its design and construction. 








The Light Cruiser Hawkins. 


THE new light cruiser Hawkins, which was com- 
pleted at Chatham Dockyard in July, and subse- 
quently made her steam and gunnery trials in the 
Channel, has been commissioned as the flagship of 
Vice-Admiral Sir Alexander L. Duff, and left Ply- 
mouth on September 6th for Hong-Kong, where she 
is due to arrive about October 18th. We are now 
able to publish illustrations of this interesting vessel, 
taken on her arrival at Portsmouth in August. She 
belongs to the so-called ‘‘Elizabethan”’ or ‘“‘ Raleigh” 
class, comprising five ships, named to commemorate 
the great sea captains of Elizabeth’s day. All five 
were ordered in December, 1915, but various circum- 
stances conspired to delay their completion, and so 








far only two have been finished. The contract for 
the Raleigh was placed with W. Beardmore and Co., 
Ltd., who launched the vessel at their Dalmuir yard 
on the 28th of last month (August). The Cavendish 
was built by Harland and Wolff, Limited, at Belfast, 
but before completion she was altered to carry air. 
craft, and re-named the Vindictive. The other three 
cruisers were assigned to the Royal Dockyards—the 
Hawkins to Chatham, the Effingham to Portsmouth, 
and the Frobisher. to Devonport. The two last. 
named are still far from complete, and there is a 
possibility that they may not be proceeded with. We 
owe this type of light cruiser to the activities of 
German commerce destroyers, such as the Moewe, 
Wolf, &c. It was found that our smaller cruisers of 
the ‘“‘ Town ” class, though formidable in other ways, 
had neither the high speed nor the great fuel endurance 
necessary to maintain a relentless pursuit of hostile 
surface raiders. In designing the “* Raleigh’’ class, 
therefore, special importance was attached to fuel 
stowage capacity, in conjunction with a reliable 
sea speed of 29 to 30 knots, and a powerful armament. 
To combine these qualities, it was necessary to 
increase the dimensions far beyond the conventional 
figure for light cruisers, and to make the new ships 
more than 4000 tons heavier than the largest pre- 
war type, such as the Lowestoft, of 5440 tons. Tho 
figures for the Hawkins and her class are as follows ; 

Length (p.p.), 565ft.; length over all, 605ft.; 
beam, 65ft.; draught, 17.3ft.; displacement, 9750 
tons. We have previously commented on the hand- 
some lines of these vessels, which give promise of 
great speed and exeellent nautical qualities. There 
is an anti-torpedo “ bulge’? which projects 5}ft. 
beyond the hal proper, and runs almost the entire 
length of the ship. Continuous improvements in the 
shape of this valuable device have resulted in a form 
that has no appreciable effect on the speed of the 
ship. It is estimated that a vessel of the “ Raleigh ” 
class would survive after receiving two torpedoes. 
Against gunfire the protection is not so good. In- 
eluding the lin. shell plating of the hull, the side from 
the main deck to below the load water-line is clothed 
in 3in. high-tensile steel. Above the main deck the 
armour is only 2in. The main deck itself is built up 
of lin. high-tensile steel. As the class was expected 
to be ‘‘autonomous”’ in the sea-keeping sense, it 
was decided to fit boilers using both coal and oil, and 
the Cavendish and the Hawkins were duly completed 
on this principle. In the Raleigh, Effingham and 
Frobisher, however, oil only has been reverted to, a 
change which is expected to give an increase of 10,000 
in the shaft horse-power. The Hawkins’ coal bunkers 
in way of boiler and machinery spaces are from 10ft. 
to 6ft. wide, so that when full they will help to keep 
out medium calibre shells from the vitals of the 
ship. The oil fuel is carried only in the double bottom. 
The maximum fuel capacity is 2400 tons, one-third 
of which is coal. The machinery consists of geared 
turbines driving four shafts and developing an aggre- 
gate of 60,000 shaft horse-power for a speed of 30 
knots. Speaking at the launch of the Raleigh last 
month, Sir William Beardmore predicted for her a 
speed of 34 or 35 knots in consequence of the great 
increase of power resulting from the change to oil only. 

Another distinctive feature of the class is the 
exceptionally powerful armament. A great deal of 
discussion went on at the Admiralty before the 
offensive power of these ships was finally settled. 
The proposals ranged from a mono-calibre battery of 
fourteen 6in. to a mixed armament of 9. 2in. and 6in. 
guns. In the end it was decided to mount seven 
7.5in. guns of a new model, associated with twelve 
3in. quick-firers for defence against torpedo and air- 
craft attack, and six 2lin. torpedo tubes. The 7. 5in. 
gun selected is a new Vickers model, 45 calibres in 
length. The mounting is of the light centre-pivot 
type, fitted with variable power training gear to 
facilitate the pointing of the gun when the ship is 
rolling in a seaway. Each gun has a hoist placed a 
few feet in rear of the loading position, thus reducing 
to a minimum the distance over which the projectile 
has to be carried by hand, an important consideration 
in the ease of shell weighing 200 lb. Our engravings 
show clearly the position of the main armament 
and the arrangement of blast screens to prevent 
danger and interference when the guns are in action. 
The first 7.5in. gun, mounted on the forecestle, is 
completely protected from the blast of No. 2, on the 
superstructure above, by a wide, raft-shaped over- 
hang. The two broadside guns are placed one each 
side of the second funnel on modifisd ‘‘ bandstands ”’ 
raised about 2ft. above the deck. The fifth gun is 
on the centre-line abaft the main mast, and fires 
over No. 6 on the quarter deck, the latter being pro- 
tected by an overhang similar to the one fitted for- 
ward. No. 7 gun, mounted at the stern, is in line 
with No. 6, and to obviate the effects of blast, two 
vertical screens are interposed in such a manner that 
No. 6 cannot be trained on any bearing where its 
blast would be liable to endanger the crew of the 
aftermost gun. This arrangement of the main arme- 
ment enables two guns to fire ahead or astern in line 
with the keel, and six guns through a wide are on 
either broadside. Of the twelve 3in. quick-firers, 
four are on high-angle mountings and grouped round 
the mainmast. Th? remaining eight, on ordinary 
mountings, are distributed over the superstructure. 
Two torpedo tubes are placed in a submerged flat 
in the forward part of the ship, the other four being 
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paired in an above-water compartment in the efter 
superstructure. It should be added that the 7.5in. 
weapons are fitted with thick armour shields which 
should give good protection against all but direct hits. 

All fittings and equipment in the Hawkins are of 
the very latest type. As will be noticed, the foremast 
is a heavy tripod, carrying a roomy spotting top 
surmounted by a 12ft. base telemeter. Below the 
top is an armoured director tower for the 7. 5in: 
battery, and a light platform between the struts 
supports a rangefinder for the high-angle guns. A 








second range-finding station for both heavy and light 
armament will be observed on deck between the after 
funnel and the mainmast. This mast, by the way, 
was originally a mere stump, which quite spoiled 
the symmetrical outline of the ship. It was subse- 
quently lengthened for reasons both utilitarian and 
esthetic. From the latter point of view, the large 
projector towers attached to the second funnel are 
to be deprecated, but as this was found to be the 
most convenient position for the lights, it has to be 
tolerated. 














Without going into the question as to whether 
it was expedient to build cruisers of such large dimen- 
sions, which, apart from the first cost, are very expen- 
sive to maintain in service, it will be admitted that 
in the Hawkins the Navy has been reinforced by a 
splendid fighting ship, and one that reflects the 
greatest credit on her designers and builders. As 
flagship on the China Station she may be trusted to 
enhance the dignity and prestige of the British flag. 
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British Association. 


No. ITI.* 
ENGINEERING SECTION. 


A LARGE attendance was attracted by the papers 
on “‘ Submarine Mining in Warfare ’’ by Commander 
A. L. Gwynne, and that by Mr. R. F. McKay on 
‘““The Paravane,” the latter paper being illustrated 
by cinsmatograph films. 


SUBMARINE MINING 


Commander Gwynne reminded the meeting that 
when war broke out in the year 1914, Great 
Britain had only a few mine-laying vessels and a 
1elatively small stock of deep-sea mines Of mines 

' for the defensive ports no stocks were held. On the 
same date Russia and Germany were fully prepared 
with large stocks of mines and every warship below 
the largest of the armoured cruisers was fitted to 
lay them. A good deal of experimental work on 
mine-laying was in hand, and some novel forms of 
mines were under examination in both these countries 
It was quite clear that both intended using mines 
against all types of vessels, and it was obvious that 
the very first naval operation when war broke out 
would be that of laying mines. Events proved that 
this opinion was correct, and it will be recalled 
that the first German mine-layer was sunk within a 
few days of the outbreak of war Like Great Britain 
neither France nor the United States regarded the 
mine as having an important part in their naval 
policies, but the lesser Powers, Spain, Holland, 
Norway, Greece and Turkey, weleomed it as an 
economical and efficient means of defence. 

It could not. be doubted, said the author, that the 
mine was a naval weapon of strategic value to every 
country possessing a seaboard or navigable rivers. 
Whilst too inconvenient to use as a tactical weapon 
by a large force of ships, it might prove a useful 
tactical weapon for a small force if the seheme of 
operation had been carefully worked out. It had 
been proved the most effective anti-submarine 
weapon, and was of considerable use for the control 
of neutral traffic. It was also employed for the 
defence of ports against raids by surface vessels or 
submarines. Another striking fact was that the 
enemy was not able, after the first three months ot 
war, to use surface ships for mine-laying operations. 
The main object of German mine-laying schemes 
was the destruction of surface vessels of a draught 
of not less than about 20ft., but the bulk of British 
mines had also to be effective against submarines, 
which, if on the surface, would not draw more than 
15ft. of water, but if submerged might be found at 
any depth down to 200ft. This was an important 
difference. It led on the British side to the develop- 
ment of novel forms of mines, whereas on the German 
side the object aimed at could be achieved by the 
use of the well-known form of contact mines. 

Controlled mines, owing to the fact that electric 
eables had to be employed, had, for tactical reasons, 
but not for technical reasons, only a limited range 
from the base. If other means of control were possible 
by which the electric cable could be eliminated, the 
controlled mine would have great strategic value, 
and this, the author said, was a subject which ought 
to be investigated. Mines might be conveniently 
subdivided into contact or non-contact, and they 
could be moored, laid on the ground, or be drifting 
mines. The contact mine was always preferable to 
the non-contact mine, for.the reason that it made 
fuller use of the explosive energy on contact and was 
very suitable for the defence of mine channels. A 
submarine mine demanded a greater probability factor 
than was possible with a contact mine. A ground 
mine, containing half a ton of T.N.T., was useless 
outside 10 fathoms, and a moored, or buoyant, mine 
was better suited for use in the varying depths of 
water which it might be desired to mine. It had been 
necessary during the war period, for example, to 
lay mines in as shallow a depth as 15ft , and although 
none had been actually Jaid in a greater depth than 
200 fathoms, a demand arose for mining in 500 
fathoms, and a British design was _ successfully 
adopted, but its application was prevented by the 
Armistice. The general conclusion tu be drawn was 
that contact and non-contact firing devices were 
both needed. The drifting mine was of doubtful 
tactical value. Controlled mining had a strategic 
advantage, but non-controlled mining was of almost 
infinite application. In the case of nen-controlled 
mining, a mine could be set at any depth below the 
surface up to 200/t., and the devices employed 
enabled the desired depth to be obtained within an 
accuracy of about 2 per cent. 

It could be claimed that the development of the 
Paravane had sealed the doom of the contact mine. 
Of contact mine firing devices, the best was the Herz 
horn. In connection with non-contact firing gears, 
a good deal of work had been done, and it was probable 
that, apart from the war application of these devices, 
they would have an application in peace times as 
an aid to navigation. It was not possible to give 
any details of the non-contact firing devices employed 
by the British Admiralty, but it was permissible to 
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state that the only two physical properties which a 
vessel under way appeared to possess in sufticient 
magnitude for applications tec mining were magnet- 
ism and hull vibration. The latter varied very 
greatly in different ships, and it was logical to prefer 
magnetism. While it was not possible to state what 
was being done in this connection, it was satisfactory 
to know that the only practical applications in this 
field had been initiated and developed by Englishmen. 

Regarding submarine mining from the engineering 
standpoint, there was a considerable lack of relevant 
data. It had to be borne in mind that the majority 
of mines had to withstand twelve months’ immersion, 
and be good for use at depths down to 70 fathoms, 
which was equivalent to an external hydraulic pres- 
sure of about 200]b. per square inch. These were 
severe conditions, and much difficulty had been 
experienced in obtaining castings which were non- 
porous at such pressures, or even at considerably 
lower pressures. The selection of suitable material 
for screwing down the joints of the horns of the Herz 
mine had been a difficult problem. There had also 
boven considerable trouble experienced in obtaining 
even reasonably good glass tubes for the horn, but 
finally the glassware department of the Ministry of 
Munitions sueeeeded in attaining the production of 
a quantity of glass tubing actually better than was 
required. Difficulties which had also arisen in con- 
nection with the effect of corrosion on mines turned 
out to be more serious than had been expected, and 
proved indeed to be one of the greatest problems that 
had to be solved. A considerable amount of investi- 
gation had also to be conducted as to the effect of 
current in forcing mines below their set depth. 
Until this investigation had been partly completed, 
it was not possible to decide upon the shape, buoy- 
ancy, and other physical properties which were to 
be standardised. In the light of the present data, 
all that could be said was that there were still very 
serious engineering difficulties to be overcome. All 
the British and American mines were, at the end of 
the war, electrically operated and controlled. The 
Herz horn required an electrical control, although its 
energy was rather of a chemical character. The 
American mine was controlled by devices to which 
further reference was not possible. In connection 
with the universal application of electrical devices. 
there is great need of a reliable insulating material 
for moulding. In spite of extensive trials, no really 
satisfactory material had been obtained. 

Altogether 300,000 mines and their accessories 
were produced by Great Britain. Of these, 130,000 
were laid by British Forces, including 15,000 on the 
Northern Barrage, 42,000 in the eastern end of the 
English Channel, 12,000 off the Yorkshire coast, 
10.000 in other home waters, and 8000 in the Medi- 
terranean. The maximum rate of production 
attempted in Great Britain was 10,000 mines per 
month, the limit being set, not by the manufacturing 
capacity, but by the laying capacity of the vessels 
available for the work. The production of this 
quantity of mines with the accessories involved 
the employment of some 980 firms on the various 
components. Mine depéts were established at 
Grangemouth, Immingham, and Portsmouth. The 
physical tests imposed included an air test at 10 Ib. 
per square inch pressure, with immersion in a tank 
to detect any leakage. ‘The cost of manufacture of 
the H mine came out at £70 per mine in 1918, of 
which the amatol filling accounted for £24. The 
cost of the automatic sinker for use with the above 
averaged £42. The M sinker ecst on an average, 
including a charge of 1000 Ib. of F.N.T., £200. No 
details could be given of this mine. The present 
British mines could be laid from practically any above- 
water craft at any speed. although it was inadvisable 
to drop them from a greater height than 20ft., and it 
was better to limit the speed of mine-laying vessels 
to 15 knots. The British Admiralty employed 
for this purpose light cruisers and destroyers, special 
mine-layers, which were converted merchant ships, 
submarines, trawlers, and other boats, but about 
four-fifths of the work was done by the converted 
merchantmen. Submarine mine-layers were con- 
stantly employed in laying mines close to the German 
coast, and the coastal motor boats would in time 
have been employed in laying mines in German 
harbours. Aircraft did not possess any great possi- 
bilities in mine-laying, and experience had shown that 
the work could be more efficiently and safely carried 
out by ships. 

On the subject of anti-mining measures, Com- 
mander Gwynne said that the devices employed 
during the war were mine-sweeping, structural pro- 
tection of ships, and the paravane. More could 
doubtless be done by mine-sweeping than had yet 
been achieved, and the protection of ships by struc- 
tural means made considerable progress during the 
war period, but no vessel yet built regarded the 
mining danger with any equanimity. The protection 
of ships by the paravane was the most noticeable 
anti-mining measure. It largely reduced the value 
of the contact mines, and was possible of application 
in a direction which need not be discussed. It should 
be emphasised that the mine was a most important 
factor in dealing with the submarine menace, and 
possesses such strategic possibilities that its value 
was not yet fully recognised. As a means of actually 
destroying submarines the mine shared the first place 
with the depth charge, and these two weapons 





between them accounted for one-third of the total 
number of submarines lost by the enemy. 


THE PARAVANE. 


Originally developed by Acting Commander Burney 
as a weapon for attacking submerged submarines, 
the paravane had, said Mr. McKay, been successfully 
applied as a means of protecting vessels against 
mines and as a moans of cutting up hostile mine. 
fields by high-speed vessels. 

The parevane was described and illustrated for 
the first time in two aiticles which appeared in Tur 
ENGINEER on March 7th and 28th, 1919, but the 
following abstract of Mr. MeKay’s paper will be of 
interest. It could not be claimed, said the author, 
that the secrets of the invention were unknown to 
the Germans at the time of the signing of the 
Armistice, but it was certain that the enemy had not 
developed and perfected any methods of preventing 
its continued sucecssful use. The problem of com- 
bating submarines when deeply submerged had not 
been very seriously attacked prior to the war. Under 
peace conditions submarines rarely, if ever, dived 
much below the depth required to allow deep draught 
vessels to pass over them witheut fouling. Aecord- 
ingly, about 50ft. was the maximum depth at which a 
hostile submarine was considered likely to operate. 
The only device for attacking submarines in pre-war 
days was that known in the Service as tho *‘ modified 
sweep.” As this merely consisted of a line of charges 
towed directly astern, not only was the area swept 
per vessel small. but the depth reached by the 
explosive charge was only about 40ft. The obvious 
detence of an attacked submarine lay in diving, 
and as the war progressed the depth to which sub- 
marines could attain increased until towards the 
latter part of 1918 they could safely remain at depths 
of nearly 200ft. 

Commander Burney realised that the development 
of the dircet attack on submerged submarines must 
follow, therefcre, in two directions—first, to increase 
the dangerous area swept by the explosive charges 
towed by a vessel, and, secondly, to increase the 
depth at which those charges could be towed. It was 
soon found impossible to tow any form of net at right 
angles to the course of the ship, owing to the great 
resistance of the water at even moderate speeds. It 
was accordingly decided to develop a form of * rake ”’ 
on the principle of a hay reke. In the early experi- 
ments a form of rake was devised which had four 
prongs, and which covered a total width of 180 yards. 
Two charges were towed directly over the stern of 
the ship at an angle of 45 deg., and two further 
charges were towed on each beam of the vessel and 
kept in place by what was termed a surface torpedo. 
The explosive paravane as finally developed was a 
torpedo-shaped body carrying near its head a large 
steel plane and near its tail horizontal and vertical 
fins. The plane was set at a small angle to the 
centre line of the paravane, and was in an approxi- 
mately vertical position when the paravane was 
being towed. The thrust of the water on the plane 
when the vessel was in motion carried the paravane 
away from the fore and aft centre line of the vessel. 
In this way a spread of sweep of about 200%. might 
be obtained. The stability of the paravane was 
increased by the horizontal and vertical fins at the 
tail. Depth-keeping mechanism was also fitted in 
the tail of the paravane. It consisted of a horizontal 
rudder actuated by a hydrostatic valve, 7.e., a valve 
operated by difference in water pressure due to any 
change in depth. When the paravane was launched 
the rudder made it go down to a predetermined depth, 
and if the paravane moved from that depth the 
rudder was brought into action and tended to keep 
it on a steady course. 

There were several ingenious features of the 
explosive paravane installation. The paravane not 
only carried a heavy charge of T.N.T., but also the 
firing gear, a depth-recording device, &c¢., whilst 
elaborate safeguards were fitted to render it safe 
when being handled. The explosive charge could be 
detonated in one of three ways by an electric current 
which passed through a core in the towing wire. 
They were (1) by impact, (2) by an excessive load 
coming on the towing wire, and (3) by hand. The 
third method of detonating the charge is by a hand 
switch on the bridge of the attacking vessel. The 
charge could then be detonated at will at any spot 
where a submarine was presumed to lie from the 
presence of surface oil or wreckage. 

On account of the wear and tear on the towing 
wires, &c., it was not practicable to tow the sweep 
constantly, and special attention was devoted to the 
problem of dropping the paravanes quickly. If a 
submarine was sighted at some distance from an 
attacking vessel, it was clearly desirable to get near 
the spot in the minimum time. If the vessel had to 
stop in order to drop the sweep, valuable time would 
be lost and the chances of success jeopardised. 
Special dropping davits and winches, &c., were 
therefore designed in order to facilitate the dropping 
of the paravanes at any speed up to 20 knots. With 
a well-trained crew it was possible to be towing the 
paravanos, at a depth ready to fire, within a minute 
of the time that the order was given to drop them. 
The cost, weight, and complexity of the apparatus 
militated against its universal fitting in trawlors, 
drifters, merchant vessels, and the like, and it was 
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only in regular Navy vessels with well-trained crews 
that its operation could be undertaken. The device 
was, however, fitted to a large number of British and 
Allied destroyers. 

In considering the results obtained by this weapon, 
it must be remembered, said the author, that the 
paravanes were not operating against the submarines 
on the surface, whero they were most vulnerable, but 
attacked them under water, where thoy were very 
difficult to locate and to destroy. 

Attacks by paravanes were only undertaken when 
other forms of attack, save possibly by depth charges, 
were not practicable. The significance of the para- 
vane success, therefore, did not so much lie in rela- 
tion to the total number of submarines known to 
have been destroyed, as in the fact that the paravane 
achieved success when other methods of attack could 
not be attempted. An attack by paravanes had also 
substantial advantages over that Ly depth charges. 
In comparing the results achieved by paravanes and 
depth charges, it had to be borne in mind that at 
least twenty times as many vessels were fitted with 
the latter weapon, although the ‘‘ known sunk ” 
results were only four times as great. Hence in com- 
parison to the number of vessels fitted, the explosive 
paravane obtained by far the higher proportion of 
successes. Moreover, as the attacks were only made 
when the submarines were submerged, it was impos- 
sible to give any exact results obtained by this device. 
Out of fifty-three attacks made some success was 
registered on twenty-one occasions. In five of these 
cases there was incontestable proof that the sub- 
marine had been sunk ; but it would never be known 
in how many other cases the explosive paravane 
might have been the means of inflicting such damage 
upon the submarine as to prevent it from returning 
to its base. It had become obvious at an early date 
that with slight modifications the explosive paravane 
could be adapted for the protection of vessels against 
moored mines. For this service it was necessary to 
remove the point of tow from the stern to the bow of 
the towing vessel and structurally to replace the 
explosive charge, firing gear, &c., by some form of 
cutting apparatus on the head of the paravanes. As 
soon, therefore, as the submarine sweep was developed 
to a stage which justified its manufacture and fitting 
on a large scale, Commander Burney was directed by 
his Commanding Officer, Captain F. L. Field, R.N., 
now Rear-Admiral Field, the present Director of 
Torpedoes and Mining, to concentrate upon a para- 
vane which would prove an effective form of mine 
protection. This was done, and the application of 
the paravane as a form of protection for ships against 
moored mines had proved remarkably successful. 
Although the special feature of the protector installa- 
tion was the paravane, the vessel was really protected 
from moored mines by the wires which towed the 
paravanes. Two paravanes were towed, one on 
either side of the vessel, by specially manufactured 
wires from a point on the ship as far forward as 
possitle and on the line of the keel produced. 

The action of the protector gear was simple. The 
paravane towing wires fouled the mooring wire of any 
mine which might strike the vessel, but missed any 
mine which was too deeply anchored. The speed of 
the vessel caused the mine and its sinker to be 
deflected down the wire and away from the 
vessel until the mine mooring wire reaches the para- 
vane. On the head of the paravane, and forming part 
of the towing bracket, were jaws which carried 
specially designed stationary cutter blades. The 
mine mooring wire, passing into these cutter jaws, 
was speedily severed, the sinker dropped to the bottom 
of the sea, whilst the mine floated to the surface well 
clear of the ship, from whence it could be seen and 
destroyed by rifle fire. 

To facilitate manufacture, paravanes had been 
standardised, and might be divided into definite 
groups :—(A) Explosive paravanes. (B) Protector 
paravanes, including (1) the mercantile vessel 
type known as “Otters,” (2) cruiser and fast 
liner type, and (3) battleship type. (C) Mine-sweep- 
ing paravanes: The last are of the cruiser type, but 
are towed from the stern of a vessel. (D) Special 
paravanes. All paravanes were similar in external 
appearance, though different in size and details. The 
“Otters,” being handled largely by unskilled 
crews and intended to be fitted to relatively 
slow ships—whose speed did not exceed 16 knots— 
were very simple in construction and cheap to manu- 
facture. The other protector paravanes, being for 
high-speed vessels, contained more internal mechan- 
ism than the “ Otters.”” To enable the towing point 
to be arranged in its correct position, warships and 
most large liners had a special fitting built upon the 
fore-foot. Chains were then led from stoppers on 
the forecastle through suitable fairleads down to 
and through holes in this stem extension. A swivel- 
ling eye in the chain formed the point of attachment 
for the towing wire, and by hauling or, veering on 
the two ends of the chain on deck this eye could be 
lowered to its working position or it could be raised to 
the deck level. Necessarily one of these chains was 
required for each paravane. In the case of merchant 
vessels which had very little cutaway at the bow, 
a sliding shoe was fitted over the bow and could be 
lowered into position. It carried the ship'end of the 
towing wire. This necessitated building up a small 
stem extension. This extension could be built up 
without difficulty on new vessels, but for ships already 





in service dry-docking was necessitated,’And under the 
stress of conditions a specially designed swivel boom 
was introduced which could be fitted to merchant 
ships without the necessity of dry-docking. 

In order to deal with the mine menace effectively, 
it was not sufficient that a mine should be deflected 
from the course of a vessel. It had also to be brought 
to the surface and destroyed. The arrangement on 
the paravane for cutting the mine mooring was very 
simple but effective, and many experiments were 
carried out before the final arrangement was stand- 
ardised. The advantages claimed for the cutter were 
that it was automatic in action, it had no moving 
parts and it was always ready for service. Its efficacy 
could be judged from the fact that it was found to 
cut a l}in. wire rope with a pull of about 7 cwt., 
and would indeed sever a mine mooring under the 
static weight of the mine sinker alone. Many cases 
had been known where mines had been cut by a 
paravane in rapid succession. The blades were 
made of steel specially hardened, and could be 
removed and replaced very quickly if necessary. It 
was Claimed that one of the types of paravanes could 
successfully sever the heaviest practicable chain or 
wire rope that could be used to anchor any type of 
mine. 

The reduction in speed when towing paravanes 
was not serious, except for high-speed vessels. In 
merchant ships the reduction in speed varied from 
half to one knot, according to the size of the ship. 
Trials at higher speeds gave the following shaft 
horse-power absorbed by the paravane installation 
when the paravanes were towed by the normal length 
of 56 vards of wire :—Speed in knots 18, horse-power 
absorbed 620; speed 20 knots, horse-power absorbed 
850; 22 knots, horse-power 1100; 24 knots, horse- 
power 1420; 26 knots, horse-power 1780; and 28 
knots, horse-power absorbed 2230. It should be 
noted that the above figures were deduced from 
actual tests on the measured mile. 

The design of a suitable towing wire was a further 
important study on which considerable research was 
spent. There were four chief requirements of the 
wire rope. It must have (1) adequate strength to 
carry the load; (2) suitable structure to withstand 
fatigue; (3) suitable section to minimise towing 
resistance ; and (4) sufficient pliahbility for conveni- 
ence in handling. After long and systematic research, 
three-strand wire ropes were adopted as standard for 
the protector installation. Each strand consisted 
of thirty-seven galvanised steel wires of 0.049in. 
diameter, whose ultimate breaking strength was 
between 100-120 tons per square inch. These wires 
possessed the necessary flexibility, and combined 
the essential requirements of the paravane-towing 
wires. The question of fatigue was important. 
Being subject to a heavy load the motion of the 
wire through the water caused vibration, which was 
plainly visible when the wires were towed from a 
point above water. This was, of course, to be ex- 
pected, and was analogous to the vibration of tele- 
phone wires in air. It was very important that no 
particular point of the towing wire should come into 
contact with anything of a rigid nature, as fatigue 
would rapidly develop from such a point. Special 
attention was therefore paid to the towing anchorages 
on paravane and ship. They were arranged so that 
the rope was fixed longitudinally, but could have a 
partial transverse movement, and this plan proved very 
satisfactory in practice. The organisation necessary 
to carry out the installations of paravanes was very 
great. That part of the work relating to merchant 
shipping was undertaken by Vickers Limited, who 
put the whole of their vast resources behind the 
scheme and carried out the work most effectively. 
Altogether about 17,000 “‘ Otters”” were manufac- 
tured, tested and passed for service, over 3000 mer- 
chant ships were fitted with the installation, and over 
7000 repairs were effected. 

As a final summary of the utility of the paravane 
installations, it could confidently be stated that 
from all the records available, the Allied countries 
were indebted to the paravane invention for saving 
ships and cargoes to the value of approximately 
two hundred million pounds. In addition, the 
number of lives saved must be a very large figure, 
but had not been computed. 








Iron and Steel Institute. 
No. I. 


THE Autumn Meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on 
September 18th and 19th, under the chairmanship 
of Sir Robert Hadfield, Past-president, in the un- 
avoidable absence of the President, Mr. Eugene 
Schneider. 

In making the presentation of the Bessemer Medal 
for 1919 to Professor Cav. Federico Giolitti, of Turin, 
Sir Robert Hadfield said that Dr. Giolitti was the 
son of a former Prime Minister of our ally Italy. 
When he was twenty-five years of age, he became 
Professor of Chemistry and Metallurgy at the Univer- 
sity of Rome. In 1908 he was appointed Professor 
and Director of the Laboratory of Metallurgy and 
Metallography at the Royal Polytechnic Institute 
at Turin, where he soon became widely known on 





account of his scientific work in connection with 
the cementation of steel. Numerous and important 
papers containing the result of his investigations 
were issued from the laboratory under his direction, 
and new processes for the cementation of steel were 
described by him in two valuable reports to the Iron 
and Steel Institute in 1911. Shortly afterwards, 
the well-known firm of shipbuilders and engineers, 
Messrs. Gio. Ansaldo and Co., secured his services 
in the capacity of managing director, which gave 
further scope for his great talent. His work on the 
heat treatment of mild and medium hard steel for 
machine construction had since appeared, and had 
become authoritative. The extreme difficulties 
which faced the Italian iron and steel metallurgists 
in the shortness of fuel and materials during the war 
were perhaps scarcely appreciated here, and in 
honouring Dr. Giolitti they felt a tribute was due to 
Italian metallurgists for the ingenuity and persever- 
ance with which they met and overcame the difficulties 
over which they laboured. 

Dr. Giolitti, who spoke in Italian, made his acknow- 
ledgment of the honour conferred upon him, and 
referred to the work of Italian engineers and metal- 
lurgists during the war period. 

Sir Robert Hadfield announced that the Council 
had decided that it would be fitting for the Institute 
in its corporate capacity to send a telegram to 
the President of the James Watt Centenary Com- 
mittee, Birmingham, in connection with the com- 
memoration then in progress. They all recognised 
the vast debt the world owed to James Watt. The 
Secretary having read out the telegram, a cordial 
assent was given to the proposal. 


Furet Economy. 


The rest of the session was devoted to the presenta- 
tion and discussion of the reports on “‘ Fuel Economy.” 
These included the paper presented on behalf of the 
British Association Fuel Economy Committee by 
Professor William A. Bone, Sir Robert Hadfield and 
Mr. Alfred Hutchinson; that by Mr. Cosmo Johns 
and Mr. Laurence Ennis, “On the Present Status 
of Fuel Economy in the German Iron and Steel 
Industry of the Occupied Territory on the Left Bank 
of the Rhine”’; that on “ Fuel Economy in Cupola 
Practice,” by Mr. H. James Yates; and that on 
‘“* Fuel Control in Metallurgical Furnaces,” by Sir 
Robert Hadfield and Mr. R. J. Sargent. 

In some introductory observations, Sir Robert 
Hadfield referred to the serious problem raised 
by the shortage of supplies of coal, not only for 
manufacturing, but domestic purposes. It seemed 
almost impossible that the miners should take up 
the foolish course of bringing the trade and com- 
merce of the country to a standstill, for among the 
sufferers would be millions of the workers themselves. 
It would be recalled that when President of the 
Society of British Gas Industries he offered a prize 
for the best essay on fuel economy, and from the 
data in the prize essay by Mr. F. W. Epworth, he 
and Mr. Sargent had prepared the paper which stood 
in their names. He would like to refer to the task 
which was now being undertaken by the Fuel Effi- 
ciency Committee of the Federation of British 
Industry. The work included (1) periodical inspec- 
tion of sources of fuel; (2) investigations of practice 
by means of schedules and personal investigation ; 
(3) control and use of fuels, including grading, classi- 
fication and allocation, and the introduction of index 
figures as to consumption per furnace hour; (4) 
training of pupils; (5) training of workmen; and 
(6) encouragement of mutual interchange of statistics 
between firms and industries. It was proposed 
to appoint a special Committee of all the trades 
wishing to co-operate in the scheme, and that 
Committee would act as an executive body. All 
information obtained would be treated as con- 
fidential unless publication was authorised. It was 
felt that in connection with fuel economy, workmen 
could render important help, and in his own works 
there had been a ready response from the rank and 
file. The Fuel Research Board was now hard at 
work, and would soon be in a position to give a 
helping hand. 

In presenting the joint report, Professor Bone 
explained that the consumption figures given in 
Table IV. were based on the ton of ingots rolled 
down into finished sections. He also emphasised 
the danger that for want of adequate support the 
recently established fuel research laboratories might 
be left high and dry. The work they had taken in 
hand was very important, but unless manufacturers 
took steps to put pressure on. the Government, he 
feared the necessary funds might not be forthcoming. 

Speaking particularly to the paper on the position 
in the German industry, Mr. Benjamin Talbot con- 
tended that the iron and steel manufacturer could 
not be blamed for the wastage that admittedly took 
place. Reference was made in the report to some 
statistics which he had prepared for the Conservation 
Committee. He had assumed an ideal figure which 
could be realised¥ with new plant, but it was not 
always safe to assume such a figure. Plants were 
subject to wear and tear, and were certainly less 
efficient after a few years’ service. He personally 
laid great stress on the linking-up system, so that 
blast-furnaces could be connected up both in regard 
to gas supply and a central power station. That would 
flatten out the peaks which were associated with 
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high fuel costs. Works could be interconnected 
without the intervention of a public supply company. 
He was a strong advocate for having the coke ovens 
adjacent to the blast-furnaces, so that the manager 
of the furnaces could have absolute control of the 
manufacture of his coke. The question of the clean- 
ing of the coal should, in Mr. Talbot’s opinion, receive 
attention, and consideration should b. given to obtain- 
ing coal of good coking qualities. Another point was 
the possibility of using blast-furnace gas in coke 
ovens. It was undoubtedly an ideal fuel when com- 
pared with coke oven gas for the purposes of the gas 
engine. Coke oven gas might be used for domestic 
lighting and heating requirements. Assuming this 
gas to be an ideal fuel—the point was not yet satis- 
factorily determined—it might be possible to eliminate 
the gas producer plant, which was a costly auxiliary 
of the steel works. Referring to the ideal fuel con- 
ditions outlined in the paper on German preet‘ce, be 
would point out that one naturally expected good fuel 
records from basic Bessemer practice, and the argu- 
ment would have been more convincing had the 
authors taken the case of an open-hearth plant. 

Mr. Andrew Lamberton regarded the question of 
fuel economy as of the highest national! importance at 
the present time, and thought the appeal to a serse of 
patriotism and conservation of home resources which 
was made in the various papers struck the right note. 
Great strides had, however, been made in this country 
in the direction of reducing the fuel bill in iron ard 
steel works. At the same time one was bourd to ask 
whether, if the expenditure necessary to achieve the 
best results from the point of view of fuel economy 
was made, the outlay could be justified by the savirg 
realised. That was a point which must be considered, 
having regard. to the high prices ruling to-day for 
new equipment ; but the authors of the papers did 
not appear to have looked at it from the financial 
aspect. It might cost a single steel works half a 
million of money. He hoped this matter would be 
taken up and figures given as to the cost of installing 
new plant and the probable financial return for the 
outlay. 

Mr. Tennyson (Federation of British Industries) 
said that the organisation with which he was asso- 
ciated was endeavouring to do for the whole of the 
industries represented in the Federation what Pro- 
fessor Bone suggested should be done in the case of 
the iron and steel industry. The main idea was that 
if any trade wished for the assistance of the Committee 
which was being set up an expert would be sent 
to investigate conditions at representative plants 
and fix what should be the standard of fuel con- 
sumption to be aimed at by all in that particular 
industry. Many industries were vitally interested, 
and he believed that good work might be accom- 
plished by means of the organisation it was proposed 
to constitute. 

Mr. Hewlett suggested that the situation as it 
existed at the present time resolved itself into a real 
test of the gas engine. Judging from the success 
attained elsewhere, it appeared that the question of 
fuel economy in works practice was bound up with 
the greater pase of*the gas engine. An important 
point, however, was the cost involved in cleaning 
the gas, and he believed that at Mr. Talbot’s works 
the gas engine installation had been scrapped twice 
in an endeavour to obtain the type of plant best 
suited to steel works conditions. 

Mr. F. W. Harbord, who followed, endeavoured by 
reference to Professor Bone’s paper to show that very 
definite methods of securing increased economy had 
been set out in that contribution. It would not be 
denied, he said, that at many works the modification 
in plant suggested had not been made, although cost 
wotld be low in comparison with the gain effected. 
It was true, of course, that in cases where special 
classes of steel were the predominant feature of the 
business it was not possible to introduce on the one 
site coke ovens and all the other plant. The report 
was, of course, based on the ideal conditions which 
would exist at the laying down of an entirely new 
plant, or such a wholesale scrapping of the old as 
fulfilled that condition. Under such circumstances 
a great deal could be done ; there was no reason, for 
example, why every blast-furnace could not be fitted 
with a double bell. The difficulty in connection with 
the dry cleaner was to find one that would work 
satisfactorily and economically. Moreover, having 
regard to the conditions which now existed, when 
everything was at top prices, it was necessary to find 
a gas cleaning plant which would not only give satis- 
faction, but which could be installed at a reasonable 
cost. In any case, it must not be overlooked that the 
figures quoted in the-report as to fuel consumption 
represented what was possible under best conditions 
and in the larger sections. Such figures could 
not be repeated in general practice per finished sec- 
tion. Much, however, could be accomplished in the 
direction of increased fuel economy, and it would be a 
paying proposition to have in every steel works a 
trained man doing nothing else but looking after the 
savings which could be made in the fuel bill. His 
work would be that of analysing gases, calculating the 
amount of heat going up the chimneys, and watching 
the fuel side of the business in a systematic and 
scientific manner. 

Professor W. F. Armstrong, who, like Sir Robert 
Hadfield, had taken part in the discussion on the 
same subject at the British Association meeting, 





raised some of the same points as he had put forward 
at Bournemouth. It was, he said, a subject which 
he had first ventilated on a general basis many vears 
ago, but there had been a lack of scientific research, 
and the iron and steel industry had made the only 
real forward step in producing coke for its own use 
and in developing recovery plant. He believed that 
at no distant date the iron and steel trades would be 
the only high temperature coking industry, and that 
they ought to take a far more important part in the gas 
industry. The question of high temperature coke 
production was of the first importance, and ovens 
which did not recover the by-products should be 
scrapped. The end to be sought, quite apart from 
the special needs of the iron and steel industry, was a 
complete change in the methods of using coal. Great 
caution should be exercised in the policy of erecting 
large central electric supply. stations. In the first 
instance one or two such stations might be put in 
operation on an experimental basis. He would also 
suggest that at a suitable centre—Nottingham might 
be found to answer the purpose—a combined scheme 
should be tested i . which gas interests, electric light 
and power interests, and those engaged in fuel pro- 
duction could work hand in hand. Unless something 
of the kind he had indicated was attempted there 
would probably be a continuance of the policy of 
drift. It was a remarkable fact that so little atten- 
tion had been paid to fuel management in Great 
Britain, and he personally was only acquainted with 
one firm—Crossfields, of Warrington—-whi-h had 
appointed an ofticer with that precise object. He 
knew that the result had been to bring about consider- 
able economies in the use of fuel. If that were to 
become common practice the men who were to occupy 
these positions would have to be trained, and it was 
the fact that even the organisation of training had 
not yet been provided. A large number of schools 
would be needcd. Professor Armstrong, in con- 
cluding a somewhat long contribution to the dis- 
cussion, raised the subject he had ventilated before 
the British Association. They had been told by Sir 
Rebert Hadfield how the Advisory Committee for 
Scientific and Industrial Research had cold-shouldered 
certain proposals. In the light of that fact it was 
necessary to challenge Sir Charles Parsons and Sir 
George Beilby with regard to their policy in con- 
nection with fuel research. They had been told by 
Sir Charles Parsons that about a quarter of a million 
of money had been spent in connection with the Fuel 
Research Station. His doubt was if Sir George Beilby 
had any properly thought out programme of work 
and if the expenditure of that large sum of money 
could be justified. 

Sir Robert Hadfield, who handed for 
inspection some copies of the Steere calorimetric 
eharts which he had received from the American gas 
engineers of that name, said that that company 
employed what was termed a tar camera for calori- 
metric tar determination. That appliar ce seemed to 
be a valuable control instrument for use in gasworks, 
and indeed any works where by-product recovery or 
gas cleaning for power purposes was operated. The 
tar carried in the gas was shown as a characteristic 
stain on a special white paper, and the amount of tar 
was determined either by comparison with a standard 
paper or by taking the weight of the paper used before 
ard after the taking of the tar picture. The method 
had its limitations and was unreliable when lft. of 
gas contained about 50 milligrammes of.tar. It was 
also difficult to estimate accurately extremely small 
quantities of tar unless large samples up to 10 cubic 
feet were taken. The quantity of tar carried by gas 
varied from 800]b. per million cubic feet down to 
gas which contained only a trace. It should be borne 
in mind, however, that these calorimetric tests were 
comparative rather than quantitative. 

Professor Henry Louis commented on the fact that 
there had been no attempt to define exactly what 
was meant by the term “fuel economy.” It might 
mean many things ; among them the obtaining of the 
maximum number of heat units in the fuel, or the 
greatest value in by-products combined with heat 
units, or again the maximum result from the purely 
commercial standpoint. The whole question was 
complicated by the relation of the cost of the necessary 
plant to the savings which might be realised, a point 
which had been made by other speakers, but which 
could not be overlooked. Mr. Johns had suggested 
that the best gas engine of the future would be one 
run on blast-furnace gas, but his own opinion was that 
the ideal gas engine would employ a mixture of blast- 
furnace and coke-oven gas. It was admitted that 
from the thermal standpeint a gas engine running on 
blast-furnace gas was a very efficient machine. 
Whether it was economical] from the commercial 
standpoint depended on other considerations. When 
a low-grade gas was used it was necessary to install a 
more expensive engine, and it was possible that from 
the financial aspect it might be preferable to use a 
cheaper engine with a richer gas. Personally, he did 
not think there was sufficient data available to support 
Mr. Cosmo Johns’ argument. 

Mr. H. M. Ridge referred to experiments now in 
progress with a cheaper form of gas-cleaning apparatus 
than the electrostatic method, which was practically 
the only one in use at the present time, and Mr. Frank 
Foster, speaking from the point of view of the gas 
engine builder, laid emphasis on the need that manu- 
facturers who supplied gas engines should under- 


round 





stand not merely the engineering and design sides of 
the prob'em, but the foundry side. 

Mr. T. H. Bailey quoted some statistics from the 
Littleton Collieries where gas plant had been installed 
in substitution for steam plant for the generation of 
electrical energy. The relative coal consumption 
for the same amount of work was, he said, 9 tons with 
steam plant compared with 2} tons in the case of gas 
plant. 

Mr. W. H. Patchell referred to visits he had paid 
to Saarbrucken, Westphalia, and Belgian works. In 
early days considerable trouble had been experienced 
by continental engineers with cracked cylinders, 
but against that had to be set the fact that valuable 
experierce was gained, and that what would other- 
wise have been waste fuel was being utilised. In 
spite of the attention which has been paid to the 
multiple-eylinder gas engine, he had not lost faith 
in the large-cylinder engine. On the subject of the 
electric power scheme to which refererce had been 
made, it was admitted that the power supply in the 
North-East Coast area had been developed with 
great commercial ability. That area was, however, 
an ideal one for the purpose, and it was a mistake to 
assume that the policy which suited that area was the 
best for the country as a whole. He favoured a 
scheme of interconnection of plant serving large works 
under private ownership. 

The reply of the various authors to the points 
raised in the discussion will be made in writing. 

Sir Robert Hadfield announced in connection with 
the awards which were offered to the Institute by the 
Worshipful Company of Blacksmiths that it had been 
arranged in consultation with thet Company that the 
Council of the Institute should recomnmerd each year 
the name of a member for the award. That award, 
which ircluded the freedom of the Company and the 
gold medal bearing the arms of the Company, would 
be given in prefererce, other things beirg equal, to 
those members of the Institute who were or had been 
students or apprentices practically engaged in the 
working or the mar.ufacture of iron ard steel, or who 
had done work of merit in this field. It was hoped 
to annour ce the first award at the next May meeting 
of the Institute. 








Distribution of Concrete by Inclined 
Chutes. 


No. III.* 


TRAVELLING or portable plants which deliver 
concrete in place by inclined chutes are of two general 
classes—land and floating, the former being sub- 
divided into those which travel on rails and those 
which travel on rollers. A travelling plant used in 
building the city pier at Chicago has been shown in 
Fig. 7—see page 256 ante. 

An interesting example is a travelling plant used in 
building concrete lighters for transporting railway 
wagons to points in the harbour at New York. These 
lighters are 266ft. long, 38ft. wide, and 11}ft. deep, 
each carrying seventeen loaded 50-ton 40ft. wagons. 
Two were built simultaneously, and were placed end 
to end on ways for side launching. Along the upper 
end of the ways was a plank roadway for the con- 
creting plant, with a railway siding running parallel 
with it. The concreting plant wes mounted on a 
timber platform carried by a pair of longitudinals, 
each of which rested on twelve wooden rollers 8in. 
diameter and 6ft. long. The winding engine which 
operated the hoisting bucket served to move the plant 
along by hauling in on a cable anchored at the end 
of the roadway, but as the plant could distribute 
concrete over a distance of 196ft. from one position, 
it was not necessary to make many moves. 

On the side of the platform next to the ways was a 
steel hoisting tower 80ft. high, behind which was a 
concrete mixer of one yard capacity, discharging 
directly into the hoisting bucket of the tower. To 
avoid the inconvenience of shifting guy lines or stay 
cables the tower was braced by four inclined box- 
lattice steel legs 62ft. high. The two at the front 
were in the plane of the face of the tower, the others 
being inclined both backward and outward and 
seated at the rear corners of the platform. A box 
built. around the end of each of these rear legs was 
filled with 5 tons of sand to counterbalance the weight 
of the hopper, jib and chute on the front of the tower. 
Pivoted to the front side of the tower was a 50ft. steel 
jib, having its outer end supported by a four-part 
luffing tackle of fin. wire rope with 8in. pulley blocks. 
A five-part tackle hung from the end of the jib carried 
the lower end of the 50ft. chute on a triangular truss 
frame that could be swung through a_ horizontal 
circle. The concrete mixer and tower hoist were 
operated by an electric motor of 50 horse-power, the 
hoist having a winch head or drum for the cable used 
in hauling the plant along upon its rollers. Gravel, 
sand and cement were stored directly along the land 
side of the roadway upon which the plant travelled. 

A smaller plant of the same general type was used 
in building the foundations and structures of a large 
steel works, but in this case the platform travelled 
along a line of rails of 14ft. gauge, as shown in Fig. 15. 
The tower ‘was 65ft. high with a 65ft. trussed jib 





No. Il. appeared Sept. 19th. 
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stepped at its base instead of being stepped at a point roads, and the concrete base for street paving. Such | concrete in place, and also to the great variety and 
high up in the tower in the more usual way. This jib| a plant is shown in Fig. 17. The chute can swing | innumerable modifications of applying this system 
carried two sections of chutes. A still smaller plant through an angle of nearly 180 deg. and has a hinged | to works of all kinds and all sizes. 

was used by a railway in building long retaining walls. | extension end and bottom slides or traps, so as to | 
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FIG. 15—TRAVELLING PLANT FOR CHUTING CONCRETE 


Tais was fitted up on a steel platform wagon 50ft. 
long. The tower was 50ft. high, carrying a jib and 
one length of chute, and was hinged to permit of 
lowering it for transportation, the platform wagon 
basing then coupled into a goods train or construction 
train. 

An example of a floating plant is shown in Fig. 16, 
which represents a machine of large size and unusual 
design, especially as to the method of supporting the 
chutes. It was built for the Engineer Corps of the 
United States Army, to be used in the construction 
of some of the locks and dams for slack water naviga- 
tion on the Ohio River, these particular structures 
being, constructed by the Government with day labour 
instead of by contract. The entire plant is mounted 
on a steel barge 90ft. long and 40ft. wide, with a depth 
of 7ft. Near the forward end is a steel hoisting tower 
8ft. square and 110ft. high, braced at a height of 
about 60ft. by four inclined steel struts or legs. 
Hinged to the tower is a massive steel frame 200ft. 
long, composed of a pair of fish-belly trusses connected 
by bracing which supports a chute at the level of the 


upper booms. This frame is inclined downwards and, 


passes through a steel headframe like an inclined 
gallows frame 100ft. long, which is pivoted at the 
forward corners of the barge, and has a luffing tackle 
attached to its head. The chute frame is suspended 
from the cross head of the gallows so that the inclina- 
tion of the chute can be varied from 1 in 2} to 1 in 4. 
To the end of the chute frame may be attached a 
50ft. length of trussed chute, having its outer end 
carried by a derrick or by timber frames. With a 
swinging counterweighted triangular chute frame— 
of the type shown in Fig. 13—see page 285 ante— 
suspended from the end of the main chute frame, end 
swung so as to reverse the direction of flow, concrete 
could be deposited close to the bow of the barge. 

In the superstructure behind the tower are two 
concrete mixing machines of the drum type, each of 
1} cubic yards capacity, above which are the bins 
for sand and gravel. Steam engines operate the 
mixers and the tower hoist, steam being supplied from 
boilers at the stern of the barge. At each corner of 
the hull is a sliding vertical timber or spud 14in. 
square and 33ft. long, such as is used on dredger. 
These can be dropped to rest onthe bottom and hold 
the barge in place, being raised by winches with wire 
ropes led to the lower ends of the spuds. 

Many smaller floating plants are used, but generally 
they have the jib and chute system already described, 
supp!emented by overhead bins which are kept filled 
by grab buckets operated by floating derricks or 


cranes, the materials being brought up in barges. A | 
floating plant used for the river piers of the bridge | 


over the Mississippi River at Burlington has been 
shown in Fig. 10—see page 284 ante—but the barge on 


which it is mounted is concealed in the view. This | 


barge was 100ft. by 20ft. The steel tower was 80ft. 
high. In placing the foundation concrete under 


water the chute fed the funnel end of a 10in. tremie | 


15ft. to 30ft. long, as shown. 

Whilst this article has dealt particularly with 
chutes carried by towers with long distance distribu- 
tion, brief reference may be made to smaller plants— 
almost invariably of the travelling type—in which 
the concrete is discharged directly from the mixer 
into the inclined chute. Common examples of this 
are the portable plants employed in building concrete 





deposit concrete at various points within the are 
swept by the chute. Fig. 18 shows a more elaborate 
plant delivering concrete direct by chutes to the steel 
forms for retaining walls along the Calumet chennel, 








INLAND WATERWAYS CONFERENCE. 


ExisTIna acute transport difficulties: have lent a 
new and powerful lever to the agitation by Midland 
traders for an improvement in the inland waterways. At 
an important conference on this matter of municipalities 
and industrial concerns, held at Gloucester last week, at 
which Birmingham was prominently represented, it was 
urged that if nothing could be done to cheapen manufacture 


| it was possible at least to lower costs of transport, and there 


was no more practicable means at the present time than 
to improve the waterways. If, it was added, something 
different to what now existed in the way of transport was 
not provided for some of the heavy trades situated just 
outside Birmingham, some of these industries would have 
to close down. The shortest and least expensive of the 
schemes recommended by the late Canals Commission 
which investigated the all-English Cross scheme of water- 
ways improvement radiating to the Thames, and the one 
that required the least amount of engineering, it was 
declared, was that from Birmingham to Worcester. The 
Government was more likely to adopt this route as an 
experiment than any of the other arms. The Severn from 
Bristol provided an excellent natural waterway to within 
28 miles of Birmingham, and the construction of the canal 
between Birmingham and Worcester would place the 
Midland metropolis in direct connection with the sea. 
Speakers suggested that trade had recently suffered much 
from the scarcity of railway trucks, and that it was aggra- 
vating, to put it mildly, to reflect that at a modest expendi- 
ture the Worcester arm of the Cross could be rendered 
available for 100-ton barges which would each convey a 
load equal to thirty railway trucks. The conference con- 
sidered that the present offered a unique moment for 
pressing forward the Severn scheme, and Sir Eric Geddes, 
Minister of Transport, is to be asked to give the Birming- 
ham and West of England people an early interview. 








Ir is interesting to note that aeroplane fire patrols were 
recently inaugurated over the great forest reserves of Cali- 
fornia. Forest fires can be discovered from the air within 
a few miles of their actual position. Two patrols daily, 

















FIG. 16—CONCRETE CHUTING PLANT ON A STEEL BARGE 


a part of the Chicago drainage canal system. The 
use of pipe elbows to connect the chutes will be 
noted here. 

In conclusion, attention may be called again to the 
very extensive use of the chuting system for delivering 


leaving Warner’s Hot Springs at 10 a.m. and 3 p.m., 
cover a route about 110 miles in length in that portion 
of the Cleveland National Forest adjacent thereto. Wire- 
less telephones are used to communicate with the base, 
which at once telephones to the nearest forest rangers’ posts 
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British Thread Milling Machines. 
No. ITI.* 


THE machine described at the end of our last 
article rapresents a fairly highly specialised design of 
square thread miller. We will now deal with another 


a fixed stay to support it at a point just in advance 
of the milling cutter. The speed of the leading screw 
is not changed to suit the thread to be cut. The 
number of threads cut on the work therefore depends 
upon the number of revolutions made per unit of time 
by the tubular spindle. This number is varied to 





suit requirements hy varying the change wheels | 
between the leading screw and the spindle. 


vertical clamping post. It is driven through three 
pinions from a shaft which, inside the box arm, carries 
a two-step belt pulley. As the box arm has to be 
capable of being adjusted vertically the counter. 
shaft above the machine driving the cutter spindle 
has also to be made vertically adjustable. This 
result is secured in the manner shown in Fig. 18, 
namely, by mounting the countershaft between two 


| pivoted arms, the ends of which, engaging with a 














FIG. 16—-HOLROYD SQUARE 


of Messrs. Holroyd’s square thread milling machines, 
a machine of a type closely resembling Mr. Liebert’s 
original design. A general view of this machine is 
given in Fig. 16, while in Fig. 18 we give the general 
arrangement drawing of a very similar machine 
embodying one or two additional features. 

The machine mayJbe¥broadly described as com- 


THREAD MILLING MACHINE 


The cutter is in the form of a single dise and is 
not of the gang type usually associated with thread 
milling in general. 1t cuts on the top side of the work 
and not, as is customary, on the flank. Its spindle 
is mounted on a head, whereby it may be adjusted 
vertically, to suit different diameters of work and 
regulate the depth of cut, longitudinally and trans- 


quadrant, can be fixed in any required position by 
means of dependent locking handles. The vertical 
adjustment of the box arm carrying the cutter spindle 
is obtained from the hand wheel A, which operates 
a screwed shaft passing through a nut B on the back 
ofthe box arm. The edge of the hand wheel is formed 
with fifty division slots designed to receive the nose of 
a spring catch C mounted on a rotatable lever D, the 
boss of which forms the abutment for the hand wheel 
A. The lever D is keyed to a jin. pitch screwed 
sleeve surrounding the shaft operating the box arm 
and working within a screwed gland fixed to the top of 
the vertical standard. A post carrying a stop E is 
also mounted on top of the standard in the way of the 
lever D. With the lever D held against the stop EF 
the vertical position of the cutter spindle can be set 
correct to within an amount represented by a fiftieth 
of one pitch of the thread on the vertical shaft. An 
additional very fine adjustment can be secured by 
turning the screwed stop E. Once the correct posi- 
tion of the cutter spindle has been found it is not dis- 
turbed when changing the job on repetition work. At 
the end of the cut the cutter is lifted about three- 
eighths of an inch clear of the work by turning the 
handle D through approximately one revolution. The 
method of taking the longitudinal thrust on the 
cutter spindle should be noted. 

The vertical standard on which the box arm slides 
is férmed in one with a base piece which supports 
the clamping post for the box arm and which is 
pivoted on a vertical pin situated directly below the 
centre line of the work. It is about this pin that the 
cutter spindle is swivelled in a horizontal plane as 
required to suit the angle of thread being cut. Ideally 
perhaps the centre line of the pin should be collinear 
with the vertical centre line of the cutter. As’it is 
it is situated well to the rear, and in consequence as 
the spindle is swivelled the cutter, if the thread re- 
quired is a coarse-pitched one, may be carried quite 
off the work. It can, however, readily be brought 
back to the correct®position centrally over the work 
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Arrangement For Cutting 
Left Hand Threads 
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FIG. 17—EARLIER FORM OF SUPPORTING STAY FOR WORK-—WITH AND WITHOUT 


prising a cutter head, a leading screw, a train of gear 

wheels between the leading screw and a tubular 

spindle, a carriage traversed by the leading screw and 

supporting the end of the tubular spindle, a two-jaw 

chuck at the end of the spindle to hoid the work and 
* No. II. appeared September 19th. 





versely. The spindle of the cutter can in addition 
be swivelled in a horizontel plane to suit different 
angles of thread. 

The design of the cutter head is shown in detail in 
Fig. 19. The cutter spindle is mounted on an open 


|! box-shaped arm sliding between vertical guides and a ! 


















































A COMPOUND SLIDE REST 


by means of the transverse and longitudinal adjust- 
ments of the cutter head. The swivelling base is 
provided with a graduated scale and pointer at F 
and locking bolts at G. 

The pivot pin is fixed in a cross slide operated by 
the hand wheel H to give the required transverse 
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FIG. 20—ARRANGEMENT Of THE WORK SPINDLE HEADSTOCK 
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adjustment. The cross slide in turn is carried on a 
slide which can be moved along the bed of the machine 
to give the required longitudinal adjustment. 

The leading screw is not geared to the cutter spindle, 
for there no necessity for the two motions to 
synchronise. The motion of the leading screw is 
instead derived from a three or four-stepped belt 
pulley driven by a separate countershaft. From the 
pulley motion is transmitted to the leading screw 
through a worm and worm wheel and bevel gearing. 
A double dog clutch is interposed in the drive so that 
by means of a shaft with collars on it the feed may be 
knocked off automatically by the travelling carriage 
at any desired point. 


is 


The knock-off shaft can also | 


shaft. The tool used in this rest was of the ordinary 
type used in a lathe for cutting a square thread. It 
could be employed to correct the thread immediately 
after being roughed out by the milling cutter. but 
more usually it was used to indicate to the workman 
when his cutter required re-grinding. Thus if care- 
fully ground and set it would take no cut on the work 
so long as the milling cutter kept its edge, but 1f the 
cutter wore the turning tool would start to cut and 
so indicate that the cutter required regrinding When 
| dealing with left-hand threads the turning tool was 
| reversed and packed up to suit the necessary reversal 
| of direction of rotation of the work. 
The form of stay now used on the 





machine is 


as in the previously described machine. The bed of 
the machine is in two parts, namely, a longitudinal 
portion carrying the work head, the leading screw 
and the work stay, and a portion at right angles 
carrying the cutter head. The cutter spindle is 
mounted in a bracket bolted to a circular face plate. 
This face plate is carriod on the main slide of tho 
cutter head and by means of a circular rack formed 
on a portion of its edge and a worm can be rotated 
through 180 deg. so as to suit the precise angle of the 
thread being cut and to permit either right-hand or 
left-hand work to be undertaken. The main slide 

of the cutter head is moved away from or towards 
the work by means of a screw and handle, a micro 














FIG. 21—-HOLROYD’S TWELVE-INCH WORM MILLING MACHINE 


hand lever so as to cngage the 
s2cond face of the dog clutch and bring a rapid 
straight gear power return motion into action. The 
provision of four speeds for the leading screw permits 
the cutting speed to be varied when the diameter of 
the work is varied. 

The arrangement of the change feed gear end of the 
machine is illustrated in Fig. 20. The change gears 
are carried on a swing plate in the familiar way. 
From the last of the gear wheels the motion is trans- 
mitted to the tubular spindle through a pair of divid- 
ing wheel: provided in order that the machine may be 
used to cut multiple threads. If a double thread 


be operated from a 


It consists simply of a self- 
removable 


illustrated in Fig. 18. 
centring vice provided with a 
V blocks, each pair of blocks suiting a particular 
range of work diameters. So far we know the 
turning tool addition is not now used. Referring to 
the general arrangement drawing again. it wiil be 
seen that an additional stay for the work is provided 
in rear of the cutter head. By means of a bronze 
bush inserted in this stay a long piece of work can be 
clamped firmly in position while the V block stay 
is loosened and the carriage and tubular spindle run 
back and re-fixed to bring a second length of the work 
within range of the cutter. 
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FIG. 22—COMPENSATING ARRANGEMENT FOR TORSION EFFECT 


only is required the dividing plates may be ignored 
and two cutters with a distance piece of the correct 

thickness between them be fixed on the cutter spindle. 
An objection to this procedure may be found in the 
circumstance that one of the cutters will cut half a 
turn too much, for both threads ought to finish 10 
the same transverse plane. 

The evolution of the stay supporting the work 
immediately below the cutter of considerable 
interest. An early arrangement is: illustrated in 
Fig. 17. It consisted of a tray carrying an adjust- 
able V block, a spring arm to which a rubbing pad was 
fixed, and a clamping device comprising a handle on 
the end of an excentrically mounted shaft. In some 
cases, as shown in Fig. 17, a compound slide rest was | 
fixed between the two posts carrying the excentric 


is 


The following are some of the leading particulars 


| relating to this machine :— 


Suitable for right or left-hand threads from 2 to 10 per inch. 
Diameters admitted gin. to 1#in. 
Maximum length cut at one se setting 3lin. 

Cutter speed . ; ee 400 r.p.m. 
Speed of leading screw -- 60-150 r.p.m. 
THMUOES. Sc os is 8s 2}in. dia. by 0.05-0.25in. thick. 


A machine by Messrs. Holroyd, representing a 
considerable development of the type just described, 
is illustrated in Fig. 21. This machine is designed to 
thread mill worms up to 12in. in diameter and 8ft. in 
length, or spiral gear wheels up to 24in. in diameter 
by means of a single cutter 6in. to 8jin. in diameter. 
The cutter, it will be gathered, operates, in the case of 
a.worm, on the rear of the work and not upon the top, 


meter scale being provided to facilitate setting the 
depth of cut and a dead stop being fitted to help the 
operator when repetition work being carried 
through. The cutter spindle is driven trom a three- 
stepped belt pulley through reversing and change 
speed gearing. Bevel gearing is employed to effect 
the right-angled change of direction in the drive and 
simultaneously to preserve the driving connection 
when the cutter spindle face-plate is rotated to suit 
the angle of thread being cut. 

The work stay is arranged to slide on an extension 
of the longitudinal bed, and is fitted with two remov- 
able gripping blocks which can be brought together or 
moved apart by means of a right and left-handed 
screw. The stay as a whole, when once set in position, 
can be tied by a bar to the eutter headstock. 

The work headstock is provided with a hollow 
spindle of large diameter carrying a four-jawed scroll 
chuck by which the work is held. The headstock is 
fed along the bed by means of a fixed leading screw 
and a nut, the periphery of which is formed as a 
worm wheel. The shaft carrying the worm which 
engages with this worm wheel nut extends to the rear 
of the headstock, where it is driven from a splined 
back shaft, and to the front, where it is connected 
through change gears with a second cross shaft. This 
latter shaft carries a worm which engages with a worm 
wheel on the work spindle. In this way the longi- 
tudinal movement and the rotation of the work 
the two items determining the pitch of the thread- 
are interconnected by means which are variable. The 
connection between the work spindle and the worm 
wheel surrounding it is not absolute, but is arranged 
to permit worms of 2, 3, 4, or 6 starts to be cut. The 
boss of the worm wheel for this purpose is recessed, 
and into the annular space between the lip of this 
recess and the work spindle there fits a dise fixed to 
the latter. The lip is slotted at one point and the 
edge of the dise at eight. The slot in the lip and one 
of the slots in the dise being brought into line, con- 
nection is established by means of a wedge inserted 
in the split hole. 

As we remarked in our preceding ai'ticle, the torsion 
produced in a long piece of work when being thread- 
milled with a square-edged or similar cutter tends 
quite perceptibly to affect the accuracy of the screw. 
To correct the increasing shortness of pitch produced 
by the torsion effect, Messrs. Holroyd have made use 
of the correcting arrangement illustrated in Fig. 22. 
The inethod is applicable to a machine such as that 
shown in Fig. 16, in which the work head is traversed 
by means of a rotating leading screw and a fixed nut. 
It consists of giving to the nut a very slow rotation 
on the leading screw in the direction required to 
increase the travel of the work headstock. The 
means employed to impart this rotation consist of a 
gear wheel fixed to the nut, a rack meshing with this 
gear wheel, a bowl at the end of the rack, and an 
inclined guide for the bowl, fixed to the bed of the 
machines at an angle which may be varied to suit the 
additional movement required 
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Railway Matters. 





By an Order in Council passed et Balmoral on Monday 
last all the powers and duties of other Government depert- 
ments es to the subjects mentioned in Section 2 of the 
Ministry of Transport Act were transferred to the new 
Ministry the following day, the 23rd instant. 


Tue Minister of Finance in the new Canadian Govern- 
ment is Sir Henry L. Drayton, K.C., who has been the 
Chief Commissioner of Railroads, and who was the chair- 
man of the Commission which in 1917 inquired into the 
future of the Canadian railways and presented the Drayton- 
Acworth report. 

MAINTENANCE Of way on the Federated Maley States 
Railweys during the year 1918 increased from 2,010,906 
dols. to 2,435,208 dols., and locomotive maintenance from 
992,152 dols. to 1,185,839 dols. The greater costs are 
due mainly to work postponed early in the war having 
had to be carried out at the higher rates for wages and 
material now ruling. 

DuRiINnG the six months ended June 30th, 1918, the 
operating revenue of the United States railroads was 
2,417,000,000 dols., as compared with 1,968,000,000 dols. 
for the corresponding period of 1917; the operating 
expenditure was 2,151,000,000 dols., as against 
1,469,000,000 dols. The ratio of expenditure to receipts 
wes 89 per cent., as compared with 71.6 per cent. 

ACCORDING to a circular issued by the Guaranty Trust 
Company of New York, Bolivia is ewekening rapidly to 
the realisation of the necessity of developing her hitherto 
neglected netional resources. Her present difficulty is 
the problem of transportation. With splendid mines and 
fertile lands, with almost unlimited agricultural possi- 
bilities, her business men believe that funds for developing 
these resources should not be difficult to obtain. Four 
distinct new lines are proposed for which American capitel 
is sought. 

Iv may be recalled that Sir Francis Fox initiated a 
scheme whereby plans and tracings were washed, sterilised 
and afterwards used in the hospitals as bandages. Sir 
Francis, in returning thanks to the public for the assist- 
ance thus rendered towards furnishing 53,000 yards of 
material, says that the oldest plans sent him for this pur- 
pose were dated 1835 and were for the London and Bir- 
mingham Railway. Other plans bore the signatures of 
leading engineers of their time, amongst them Robert 
Stephenson. The longest plan was 75ft. in length. 


DuRiInG the year 1918 there were a dozen stations on 
the Paris Metropolitaine at each of which over six million 
tickets were sold. Among these were :—Vincennes, 
11} millions; Porte Maillot, 10} millions; Bastille, 
9} millions ; Gare du Nord, 9} millions; Gare de l'Est, 
9 millions. Whilst the total receipts increased by 3} 
million francs, the expenditure rose by 12} million francs, 
and the receipts were not sufficient to pay the fixed charges, 
there being @ deficit of 3 million francs. In 1913 the ratio 
of expenditure to receipts was 42.79 per cent.; in 1916 it 
was 47.14 per cent.; in 1917, 50.93 per cent.; but last 
year it was 61.28 per cent. 


UnpER the new scheme of pay for railway clerks, 
station masters, agents, &c., arranged between the Rail- 
way Executive Committee, the Railway Clerks’ Associe- 
tion, and the National Union of Railwaymen, clerks 
engaged continuously on night duty re-commencing 
before 4 a.m. or ceasing after 10 p.m., are to be relieved, 
where possible, one turn of duty every ten nights. When 
it is not possible to find the relief an extra day’s pay is to 
be given. Clerks continuously working on a middle turn, 
i.e., when the hours of duty fall between 8 a.m. and 6 p.m., 
are to have a weekly half-holiday. Stationmasters, too, 
are to have a half-holiday. Twelve days’ holiday is given 
to all and in some of the higher grades fifteen and eighteen 
days. 

In the derailment at Acton Bridge mentioned below a 
gas cylinder was fractured. Fire broke out, but was 
quickly extinguished. On this point Major Hall said 
that the London and North-Western Railway Company 
some time back recognised that the use of gas as an 
illuminent for coaching stock was a potential danger, and 
had adopted electric lighting as its standard. The neces- 
sary action, he added, was commenced some years ago, 
but war conditions had perforce delayed the work. We 
would observe that although there has been no serious 
fire in trains, arising out of accidents, since that at Jarrow 
in December, 1915, there have been two minor cases 
mentioned in Board of Trade reports. One was at War- 
minster in September, 1916, and the other was at Newby 
Wiske in April, 1918. 

THE report of Major Hall as to the derailment of June 
16th at Acton Bridge on the London and North-Western 
main line shows that it was due to the left-hand switch 
rail of some slip points in the up main line having been 
out of alignment with the running rail. The ganger had 
discovered a broken chair and went to the signal-box 
and asked the signalman if he had anything coming on 
the up line and whether he could have ten minutes or so. 
There is a discrepancy in the evidence as to what subse- 
quently passed between the two men, but the fact remains 
that the ganger disturbed the road without sending out a 
flagman, and that fifteen or twenty minutes afterwards 
the signalman pulled off all his signals for an express train, 
which, of course, left the rails. Major Hall blames both 
men. The standard rules and regulations of the Railway 
Clearing House, applicable to this operation, are somewhat 
indefinite, and the Board of Trade inspector suggests that 
this point should be considered. The driver of the express 
receives commendation in that, suspecting from the men 
remaining on the line regardless of his whistling, that some- 
thing was wrong, he promptly shut off steam and applied 
the vacuum brake. The speed was thereby reduced from 
between 40 and 45 miles per hour to 20 to 25 miles per 
hour. After the train had come to a stand the driver, 
although shaken, ran ahead to warn a down express, 
the driver of which was also alert and pulled up his train 
within 50 yerds of the vehicles which had fouled the 
down line But for his action.a-serious disaster would 
have occurred ; as it was eleven passengers only complained 
of minor injuries. * 

















Notes and Memoranda. 


— 


Ir was unanimously decided at a conference held at 
Birmingham last Monday to set up a District Whitley 
Council for the electricity supply industry in the West 
Midlands. A small committee was elected to draw up a 
constitution. 


Ir is stated that the whole of the State Railways of 
Chili, of which there are about 2300 miles in operation, 
are to be electrified. The necessary electrical energy is 
to be generated by means of waterfalls on the western 
slopes of the Andes. 


Tue total production of radium in the United States 
up to the close of 1918 has been estimated at approximately 
55 grammes, which is understood to be more than half of 
all the radium the world has produced. From recent 
survey work it is concluded that the carnotite of Colorado 
and Utah may yield at least 500 grammes. 


Ir was stated by Professor J. C. McLennan, in a recent 
address to the Special Committee of the Canadian House of 
Commons on Scientific Research, that out of a possible 
19 million horse-power obtainable from water power in 
Canada, 2,305,000 horse-power had already been deve- 
loped, and it would not be long before a further one million 
horse-power would be available. 


RECENT research has shown that a protective influence 
against the rusting of steel is exerted by a copper content 
that would be described by an analyst as a trace. By 
increasing the copper content from .01 per cent. to .03 per 
cent. the corrosion is decreased by 30 to 40 per cent. 
Steel with a considerable excess of sulphur can be pro- 
tected by a copper percentage of .15. 


ANTICIPATING the development of oil fuel for ships, the 
Harbour Commissioners of Belfast are making preparations 
for the establishment of a large oildepét and the provision 
of wharfage which would accommodate oil tanks ranging 
from 10,000 to 20,000 tons. The depédt will be close to 
the new corporation electricity works, so that, should it 
be decided in the future to use oil instead of coal fuel, a 
supply will be readily available. 

SHELLS of various calibre have proved by experiments 
to have considerable commercial possibilities. The steel 
of which they are made is in many cases capable of being 
rendered glass hard, and milling cutters have been pro- 
duced which have stood the most exacting tests. After 
a little manipulation on a lathe an 18-pounder shell, 
minus nose and copper rotating band, makes an excellent 
shafting coupler. The 6in. shell is readily convertible 
into a fine flexible coupling. 


Ir is announced that the exhibition organised by the 
Associacion Dependencia Mercantil, Aribau, 21, Principal, 
Barcelona, will be held in the Palacio de Bellas Artes in 
January, 1920. The British Chamber of Commerce 
has accepted the honorary presidency, and the secretary 
of the Chamber is arranging for British firms to exhibit. 
One of the four groups of the exhibition will be devoted 
to typewriters, calculators, dictaphones, telephones, 
mechanical clocks, &c. Further information can be 
obtained from the secretary, British Chamber of Commerce, 
Barcelona. 

A DEPRESSION exists, according to the Iron Age, in the 
Swedish iron and steel industry and output is low. For 
the first quarter of 1919 the production of pig iron 
and direct castings was only 159,700 metric tons, as 
against 206,600 tons in the first quarter of 1918. For the 
same periods the Bessemer ingot output was 12,600 
tons, against 14,300 tons, and the open-hearth ingot out- 
put 115,300 tons, against 112,300 tons. At the end of the 
quarter only 81 out of the country’s 132 furnaces were 
producing pig iron, as against 108 furnaces at the end of 
March, 1919. 

A USEFUL communication on aluminium—Circular 
No. 76—has been issued by the Bureau of Standards, 
Washington. A very full account is first given of the chief 
properties of aluminium—optical, mechanical, thermal, 
chemical and electric—and some useful notes are given 
on casting and working, soldering and various miscel- 
laneous processes such as finish, granulating, use in the 
form of powder and application by the Schoop process. 
In the second section data are given on a variety of alloys, 
with copper, nickel, zinc, silicon, &c., and typical specifica- 
tions are presented. The circular is concluded by a 
bibliography. 

A NEW French tool steel, known as Etiquette Rouge, is, 
according to L’Importateur Francais, a cast steel containing 
tungsten and suitable for the manufacture of screw taps 
and dies. It can easily be tempered and resists corrosion, 
it is claimed, to a remarkable degree. After being care- 
fully and completely heated to e bright red at a tempera- 
ture of from 760 deg. to 780 deg..C., it is dipped in water 
at about 15 deg. C. Small sections can be dipped at a 
lower temperature. A second grade of tool steel, K9, 
used in making precision tools, is also described. This 
steel, it is said, is practically free.from expansion and con- 
traction during tempering. Its treatment requires gentle 
and complete heating at from 780.deg. to 880 deg. C., and 
the use of an oil bath. The two steels are delivered 
annealed and ready to be worked. 


Ir is interesting to note that the tramway systems 
in Aberdeen and Glasgow are still operating with pre-war 
fares. For the past year the receipts of the Aberdeen 
Tramways Department were £140,901, against £116,397 
in the previous year. The working expenses were £108,451, 
against £76,997, leaving a gross profit of £32,450, com- 
pared with £39,400. There was a net surplus of £6836, 
and one-third of this amount has been voted to the common 
good and for city improvements. The accounts of 
Glasgow Tramways Department for the year ended May 
31st, 1919, show revenue £1,531,319 and working expenses, 
including war expenditure, £1,249,988. The net balance 
of £14,772 has been handed over to the common good 
fund. The revenue and working expenses for the previous 
year amounted to £1,412,635 and £1,011,183 respectively. 
Revenue per car mile was 14.366d., against 12.912d. for 
the previous year, and working expenses, including power, 
war expenses, and amount spent’ in permanent way 
renewals, were 11.398d., against 8.853d. Average fare 
charged per mile was 0.434d. 


Miscellanea. 





GOVERNMENT wireless shore stations, according to 
the reports of the Bureau of Navigation, U.S.A., 
numbered 135 on June 30th, 1918, of which 88 were 
in the continental United -States, 20 in Alaska, 19 in 
the Philippine Islands, three in the Canal Zone, two in 
Hawaii, and one each in Porto Rico, Guam and Samoa. 
The Government ship stations totalled 470. 


Tue President of the Board of Trade has established 
an internal Administrative Council, which includes the 
parliamentary and permanent secretaries and the heads of 
the chief administrative departments. The Council will 
meet regulerly and frequently to deal with current business 
involving questions of policy. Sir H. Llewellyn Smith, 
G.C.B., Permanent Secretary of the Board of Trade, has 
been appointed by his Majesty’s Government to the post 
of economic adviser with reference to the larger national 
and Imperial economic questions, especially for the present 
those arising out of the peace settlement and the transition 
to normal conditions. He will retain close connection with 
the Board of Trade in the capacity of Vice-President of the 
Administrative Council, over which he will preside in the 
absence of the President of the Board of Trade. 


IT is expected that the East Greenwich Fuel Research 
Station will be so far complete towards the end of Sep- 
tember as to enable operations to be begun. The offices 
and laboratories are complete and the gasholders are all 
ready. The Admiralty have supplied a Diesel engine set 
to supplement the electric power plant and have lent the 
services as chief engineer for three years of Engineer- 
Commander Shaw, who was chief engineer in H.M.S. 
Invincible. Professor Thomas Gray, of the Royal Tech- 
nical College, Glasgow, is to act for the purpose of the 
research as chief of the laboratory and chemical staff. 
Tests are to be carried out with special boilers on the 
comparative efficiency of coal, gas and oil in the furnaces. 
Other experiments will be particularly directed to ascer- 
tain the maximum capacity of coal to yield motor spirit. 


Tue tidal power scheme, in which it is proposed to 
utilise the difference in phase of the tides on the rivers 
Severn and Mersey, has its counterpart in an interesting 
plant installed in France. The rivers in France which rise 
in the Alps are called “‘ glacial ’’ streams, while those that 
flow through the central part of France are called 
** Jurassic.” The “ glacial ’’ streams, as their name implies, 
are fed from the melting of snow and ice, and consequently 
have their highest flows in the summer months. The 
“ Jurassic ’’ streams, on the other hand, have their high 
flows in the spring and the low flows in the summer. One 
of the larger water power companies, the Compagnie 
d’Energie Electrique du Litteral Méditerranéen, took 
advantage of this difference in phase of two rivers and 
developed and interconnected water power plants on both 
rivers. The lessening of the need of auxiliary power by 
this happy combination is very apparent. 

AccorRDING to an extensive descriptive report and 
summary by L. G. Dennis, just published by the Canadian 
Conservation Commission, Ottawa, Ont., Canada has 
565 electric generating plants supplying current for sale. 
These plants, which have an aggregate capacity of 
2,107,743 horse-power, give service in 973 places, through 
752 distributing systems. There are 270 hydro-electric 
plants, with a total of 1,806,618 horse-power ; 201 steam- 
driven, with 282,202 horse-power; 49 gas plants, with 
8157 horse-power ; and 45 oil or gasoline engine plants, 
with 4766 horse-power. Municipally-owned plants number 
207, and have 452,508 horse-power altogether. There 
are 358 privately-owned plants, with a total of 1,655,235 
horse-power. The Niagara system of the Ontario Hydro- 
Electric Commission (public) has a total load of 210,000 
horse-power, and supplies some 120 municipalities. The 
Shawinigan Water and Power Company, of Quebec, has 
a load of 205,000 horse-power, and supplies, directly or 
indirectly, about 75 places. 

Ow1ne to the cessation of warship work Yarrow 
and Co., Limited, of Scotstoun, have been making the 
necessary arrangements to build merchant steamers up to 
5000 tons deadweight capacity, propelled either by recipro- 
cating machinery, geared turbines, or oil engines built at 
their own works. The Scotstoun yard, as is well known, 
is very well equipped with modern appliances, and is 
eminently suitable for the economical building of merchant 
vessels. The firm has recently secured an order for two 
3500 tons deadweight steamers, work on which has already 
been commenced. It will, of course, continue the con- 
struction of special shallow-draught river steamers on 
the Yarrow system, and has at present five vessels of this 
class in hand, in addition to a high-speed yacht propelled 
by geared turbines and fitted with Yarrow boilers and the 
Yarrow system of oil burning. It is of further interest 
to note that the firm is now building Yarrow patented 
water-tube boilers for land installations. It has on order 
at the present time one large installation fitted with the 
firm’s latest form of patented superheater for a big electric 
power station in England. 

AccorDING to a contemporary, a research into the 
behaviour of certain double iodides of mercury and other 
metals has been carried*out by Mr. H. T. Pinnock, in 
order to determine which of these compounds is most 
suitable for use as a visible indicator of overheating in 
bearings and machinery. The double iodide of silver and 
mercury, AglI HglI,, is a pale lemon yellow powder at 
ordinary temperatures, but changes to a vivid carmine at 
90 deg. to 100 deg. Cent., the change in both directions 
being fairly sharp. With copper mercurie iodide, 
Cu,I,2HgI,, the change from vivid scarlet vermilion to a 
chocolate brown takes place at 60 deg. to 70 deg. Cent. 
It was found that a mixture of the two, consisting of 
85 per cent. of the copper salt and 15 per cent. of the 
silver salt, was more sensitive and gave an exceedingly 
sharp transition from vermilion to almost black at 60 deg. 
to 70 deg. Cent. For application to bearings, &c., these 
compounds are mixed with white shellac spirit varnish, 
or, for higher temperatures, a medium such as is used in 
aluminium paints for steam pipes, in the proportion of 
100 g. compound to 70 cc. of medium. This paint is best 
applied as a bull’s eye or band on a zine-white background, 





After the paint is dry, it should be protected with a coat 
of colourless oil-proof varnish. 
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(For description see page 300) 
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FIG. 17—PORTABLE CONCRETE MIXER WITH SWINGING CHUTE ATTACHED 























FIG. 18—-MIXER AND CHUTES SUPPLYING CONCRETE FOR RETAINING WALLS 
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Fuel Economy in Iron and Steel Works. 


THE reports and papers presented to the Fuel 
Economy Meeting of the Iron and Steel Institute a 
week ago are of great practical value, particularly the 
primary report by Professor Bone, Sir Robert Hadfield 
and Mr. Alfred Hutchinson. The meeting itself 
hardly did justice to the importance of the subject. 
The main report does three things. It presents the 
facts of present-day fuel consumption in large iron 
and steel works in this country ; it sets up an ideal or 
standard to aim at ; and it suggests certain means for 
attaining the ideal. The data of present fuel con- 
sumptions are most valuable. It might be thought 
that members of the Iron and Steel Institute would 
be familiar with these figures; but, as a matter of 
fact, the authors state that many firms approached 
had no idea how their fuel was apportioned among 
their various furnaces and boilers. Anyone con- 
versant with iron and steel works will emphatically 
endorse the report in this particular. Without entering 
into detail, it appears that in Cleveland practice the 
expenditure of fuel per ton of steel ingots—somewhat 
incorrectly termed finished steel in the report— 
averages about 423 cwt. of coal, and in the Lincoln- 
shire district about 52}cwt. In these figures coal 
for the coke ovens, for calcining—Lincolnshire ores 
are not calcined—for open-hearth furnaces, rolling 
mills and other direct steel works purposes is included, 
and they apply only to those works making steel direct 
from the molten pig iron. The fuel consumptions are 
higher as the proportion of cold pig and scrap melted 
increases. The ideal or standard set up by the 
British Association Fuel Economy Committee in 
this report is a consumption of 33 cwt. of coal per ton 
of steel ingots. This consumption would represent 
a reduction of about 22 per cent. on present Cleveland 
practice and 37 per cent. on present Lincolnshire 
practice, or about 2} million tons of coal per year for 
the whole industry in this country. Allowing for the 
cost of handling and incidental expenses, the economy 
effected would mean a monetary saving of about 
five million pounds annually, and allowing 15 per cent. 
for interest and other charges would justify a capital 
outlay of £33,000,000. 

Naturally the question arises, “Is the ideal or 
standard a practical one; can it be attained ?” 
On this point it is interesting to note that Mr. Talbot, 
in a separate investigation for the Ministry of Muni- 
tions, arrived at the same figure of 33 cwt. of coal 
per ton of ingots, but he added 2 cwt., making 35 cwt. 
in all, as a working margin. Even more interesting 
were some figures submitted to the meeting by Mr. 
Frank Foster. He showed that one large iron and 
steel works in Germany was, in 1913, producing a ton 
of steel ingots on a consumption of only 32 ewt. of 
inferior coal, a figure well within the Committee’s 
standard. Moreover, this German works employed 
waste heat, instead of regenerative, ovens and conse- 
quently steam, instead of gas, blowing engines. Clearly 
the same works with regenerative ovens and rather 
better coal could have managed on 30 ewt. or 31 ewt. 
of coal. Turning back for a moment to the present- 
day British figures of 424 cwt. for Cleveland and 
524 cwt. for Lincolnshire, it must be obvious to any- 
one familiar with the industry that the difference is 
not mainly, if at all, due to superior management 
on the part of the Cleveland people. In short, it 
must arise mainly out of the inherent differences 
in the ores and coals. In fact, the yield of coke from 
a South Yorkshire coal is about 5 per cent. less than 
from a Durham coal. On the other hand, the former 
yields about 2000 cubic feet more gas, of which a 
volume of fully 1000 cubic feet is surplus and avail- 
able for use in the steel works. The chief differ- 
ence then must lie in the ores, although the per- 
centage of iron{in the raw ores [is not very different, 
being slightly in 1 favour of Cleveland. On the other 





hand, most of the Lincolnshire blast-furnaces work 
without adding a flux, a practice which cannot, be 
followed in Cleveland. Hence the percentage of iron 
in raw ore plus flux probably favours Lincolnshire, if 
anything. On this point it is worth noting that 
whereas Cleveland ores contain probably about 37 per 
cent. of iron as calcined and charged into the blast- 
furnace, Mr. Talbot bases his estimate on 42 per cent. 
of iron, whilst the German works referred to by Mr. 
Foster used ores running about 48 per cent. iron. It 
is, of course, obvious that the character of the ore is 
a most important factor. Hematite ores in this 
country can be smelted on a consumption of, say, 
21 ewt. of coke, against about 24 cwt. for Cleveland 
and 32 cwt. for Lincolnshire. Even when allowance 
is made for the fact that about one-half of the heat 
in the coke is available in the blast-furnace gases, it 
is still true that, on present-day blast-furnace prac- 
tice, if 33 cwt. of coal per ton of steel is a proper 
standard for Cleveland, the corresponding figures for 
hematite and Lincolnshire are about 30 cwt. and 
38} cwt. respectively. How far these estimates can 
be modified by altered blast-furnace practice is too 
controversial a matter to raise at this stage. It is 
sufficient to note that economies are possible in all 
iron and steel districts, although perhaps not quite 
to the extent indicated by the British Association 
Committee. 

We have not space to follow the report in detail 
into the inquiry how the ideal is to be attained, but 
may indicate the line of attack recommended. It may 
be broadly subdivided into two sections: men and 
measures. As regards men, the report advises that 
each works should have a trained fuel controller, who 
should not be responsible for keeping the works 
going. Important as fuel economy is, it is decidedly 
second to output, and the departmental chief is 
too immersed in the latter problem to do justice to 
economy. We are inclined to think that the heads of 
departments must, however, be made responsible 
to the general manager for economy as well as for 
output, the fuel controller being expected to submit 
periodical statements of actual fuel consumptions, 
with recommendations as to possible economies and 
the measures for securing them. If the fuel controller 
were responsible for achieving economies in processes 
not under his control only a man of unusual tact or 
drive would succeed. As regards measures, the report 
urges the utilisation of waste heat in chimney gases 
and, if possible, in slag ; the employment of regenera- 
tive coke ovens at the furnaces ; the use of coke-oven 
gas for steel smelting if possible ; and the use of blast- 
furnace gas for all practical heating and power pur- 
poses. On the last point the Committee urges that 
steam power must be replaced by gas and gas- 
generated electricity. In this its views are power- 
fully supported by the report of Mr. Cosmo Johns 
and Mr. L. Ennis on practice in the occupied German 
and ex-German territory, their report emphasising 
that the large gas engine is dominant throughout the 
German industry, and the newer the plant the 
more numerous are the gas engines. It is quite 
clear that British engineers will have to give the 
large gas engine fair consideration. To what extent 
the undoubted extra costs—capital and running 
—of the gas engine as against the steam engine 
and turbine are justified by the resultant fuel econo- 
mies is for each works to determine. In Germany 
ironmasters arrived at a pretty unanimous conclusion 
ten years ago and apparently they are of the same 
mind still. 


The Moulders’ Strike. 


THERE was, we believe, a fairly widespread feeling 
after the recent Labour Congress that we had got 
through the worst symptoms of our labour troubles 
and that the autumn and winter could be looked 
forward to without grave forebodings. It seemed 
as if the men had at last got all they hoped to get, and 
that wiser counsels had begun to prevail. Order 
books were filling up, the supply of coal was getting 
better, foreign trade was growing, and it looked as if 
the country had thrown off the fever of unrest and 
was settling down to steady work. These rosy hopes 
have now been broken. A strike of the moulders 
had been in the air for some months, but the public 
knew little about it and gave little heed to the news- 
paper notices that foretold its coming. Hence to its 
bad features is added surprise coupled with chagrin 
because it arrives just at a moment when peace was 
hoped for. We cannot guess how long it will last or 
how far it will extend. That it cannot begin and end 
with the moulders—unless it lasts no more than a week 
or, two—is clear. Workers in many trades depend 
upon the output of foundries, and if that output is 
stopped their work must cease. But for a few days, 
for a few weeks in some cases, work can go on because 
the stock of castings now held will meet the present 
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need. . When that stock has been used up not only 
will,all the trades that work upon castings, but all the 
trades that use castings find themselves without 
straw to make their bricks. It is well that the public 
should, know this fact; that-it should know that 
moulding is a basal trade, and that its comfort, its 
pocket, its progress will feel the effect of the strike. 
To take but two cases that are likely enough to escape 
notice, we may point out that railway services may 
be upset by the lack of brake shoes, and the sailings 
of steamships by the delay in the output of fire-bars. 
We may add that work on ships will be checked in 
those yards which have just changed over from war- 
ships to commercial shipbuilding, for in most cases 
they are without stocks of castings. Thus the 
moulders will upset not only their own trade, not only 
the trade of fellow-workmen who labour in metal, 
but many other trades and the commerce and com- 
fort of the country. 

It may ‘be well to look fairly closely at one or two 
aspects of the strike. In the first place let us say that 
the moulders receive the same rates of pay as other 
workers. A mean figure of £4 a week would not be 
far from the mark. It is their own fault that those 
who are worth it do not earn more. They have 
always fought against piecework or payment by 
results in any form, and in very few, if any, union 
shops will any other system than straight day wages 
be found. When, therefore, moulders ask for higher 
wages to meet the higher cost of living it is because 
they will not accept a form of payment that would 
put mere money in their pockets in return for a greater 
output. Bearing that fact in mind, we pass on to 
the facts of the present trouble. The three moulders’ 
unions, in company with many other unions, agreed 
to a thrice-yearly review of wages by a joint council 
of union men and men from the Engineering 
Employers’ Federation. In June last a meeting was 
held at which the unions asked for an increase all 
round and the employers for a reduction. The Court 
of Arbitration gave neither one nor the other, but 
said rates should remain as they were for the next 
tour-monthly period, which ends on December Ist. 
The unions were not pleased with this finding, but 
whilst most of them bore it as well us they could, the 
three moulders’ unions put forward their claims again 
in August last. The Federation replied that it could 
not grant the rise in view of the late ruling. The 
unions then decided to secede from the agreement. 


They gave the three weeks’ notice that was needed 
and then repeated their demand. The employers 
replied that they would take no steps till after the 


October meeting, and the men came out. There are 
here two points to observe. Both sides were strictly 
within their rights from the legal standpoint. The 
unions having withdrawn from the “ agreement ” 
could act as they pleased, whilst the employers’ 
action was clearly inorder. There is here, we suggest, 
a weakness in the agreement which should be put 
right. It should not be open to any party to resign 
at any time, but only at the time of the meetings. 
Had that been the practice then the present trouble 
might not have arisen, for the question of wages in 
the engineering trades will be discussed as a whole 
next month. On this question the Ministry of 
Labour has made the following comment :—** The 
award made by the Court of Arbitration in July as a 
result of this claim (of June last) became operative in 
August, and the employers are under a legal obligation 
to pay wages in accordance with that award until 
the normal period of four months elapses, 2.e., until 
December Ist. The Ministry of Labour takes the 
view that the trade unions are morally bound to 
observe the same conditions, and that they should 
wait until the ordinary time—October—before making 
any further claim for an alteration. It is for the 
trade unions to decide whether they will be parties 
to arbitration on the further claim, but the Ministry 
of Labour hold the view that while the employers 
are under a legal obligation to carry out the award 
of the Court of Arbitration, it is equally the duty of 
the trade unions concerned to accept the terms of 
the award for the period for which it is operative. 
The unions were so advised when they attended at 
the Ministry on the 16th instant.” That the moulders 
should have taken action at a moment so near that 
in which the matter could have been settled without 
a strike gives some grounds for a belief held in some 
quarters that there may be more parties to the strike 
than at first sight appear. It is known that an effort 
has been made to draw all the unions into one union, 
and though that end has not been reached there are 
people who hold that in this case the moulders are 
acting not for themselves alone, but for several other 
unions. It is impossible to say whether there is any 
better foundation for this rumour than the well- 
known fact that in all the unions there are revolu- 
tionary elements. It may, too, be more than a 
eoinc:dence that a railway crisis has been raised at 





this moment—three months before, if we may so 
put it, it was due. 

The question now that takes first place in all our 
minds is how a strike which may have such far- 
reaching effects can best be handled. The men desire 
the intervention of the Ministry of Labour ; we sus- 
pect that the employers are praying that the Ministry 
will keep out. The effect of giving the moulders 
what they ask would be to raise the wages of other 
trades, and with an increase of wages it would be 
still harder than it now is to supply foreign markets. 
At a moment when every effort is being made to 
effect economies it would appear to be crass folly to 
increase wages. Indeed, it is generally agreed that 
not only the country as a whole, but the very workmen 
themselves, would be better off if wages were made 
smaller instead of greater. We fear they have not 
yet reached the stage when they can recognise that 
economic principle, and hence it is the duty of the 
employers of the country, backed and helped by the 
public, to insist on its observance. We hope there- 
fore that the moulders will meet with a stiff resistance, 
not because we would not be glad to see their lot 
better, but because we are convinced that neither 
their welfare nor the welfare of anyone else in the 
country will be a whit improved by the increase they 
demand. If they but knew, instead now of striking 
for more pay they would be striking for a decrease 
in the wages of other workers so that their houses, 
their food, their clothing, their travelling might be 
cheaper, whilst all might be better off through the 
coming of larger foreign trade. 








Agricultural Tractor Trials. 
No. I. 


UNDER the auspices of the Society of Motor Manu- 
facturers and Traders a very extensive series of trials 
of agricultural tractors is being carried out at South 
Carlton, near Lincoln, this week. The object of the 
trials is to afford to farmers and others interested an 
opportunity of seeing all, or nearly all, the available 
machines at work on various classes of soil 
end on different duties. Altogether some fifty- 
nine machines were entered for the trials, several 
of which have not hitherto demonstrated their 
capakilities in public. The most popular type, 
judging from the machines on view, is that 
which embodies a four-cylinder petrol engine and 
transmission gear on yenerally similar lines to those 
employed in motor car practice. The nearest approach 
to this group in point of numbers is the class with 
two-cylinder engines of the comparatively slow- 
revolution pattern, and a simpler form of transmission 
gear designed on the lines adopted by agricultural 
machinery makers. Ina third class may be enumer- 
rated machines of the “ Agrimotor”’ type, 7.e., in 
which the plough and the motor mechanism are self- 
contained. The fourth place in point of numbers 
falls to the caterpillar type, while of steam tractors 
there are only two entries. The trials are of an inter- 
national character, and there are machines from 
Italy as well as America to give a stimulus to the 
British manufacturers. The regulations governing 
the trials are both numerous and drastic, one grade 
each of petrol, benzol and paraffin being supplied, 
and the judges appointed by the National Farmers’ 
Union will take into consideration the weight of the 
machines in ful! working order, the weight per square 
foot on the front and back wheels or on the chain 
track in the ease of caterpillar machines, the costs of 
fuel and lubricating oil per acre in proportion to the 
draw-bar pull, the water evaporated per acre, ease of 
handling, freedom from mechanical trouble, capital 
cost in relation to the draw-bar pull, mechanical 
construction, safety of operation, number of atten- 
dants, capacity in acres per day, efficiency of adhesion, 
working cost per acre, and the suitability for haulage 
and threshing purposes. A minimum depth of furrow 
for each field is also fixed by the judges. 

The trials occupy five days, and commenced with 
draw-bar dynamometer tests for the purpose of 
guiding entrants as to the number and size of plough 
which may be drawn by each machine, as well as 
for ascertaining the hauling capacity. These par- 
ticulars were obtained by means of a recording 
dynamometer at a fixed speed of 2} miles per hour, 
and the information thus provided will be of per- 
manent value to both builders and purchasers. For 
the second part of the trial, three days were set aside. 
The first was devoted to ploughing on heavy soil, 
the second to ploughing on light soil, and the third 
day’s programme comprises both ploughing and 
cultivating. Altogether between 500 and 600 acres 
of land have been placed at the disposal of the Society 
for the trials in the neighbourhood of the 8. Carlton 
aerodrome, two of the huge hangars of which are being 
utilised for exhibition purposes. Of the fifty-nine 
machines entered, over forty made their appearance, 
and, judging from the interest which is being taken 
in the tests both by the farmers and engineers, the 
aggregate deniand for agricultural tractors, which 
experts fix at 50,000 during the next three years, 
does not seem excessive. 





‘ The James Watt Centenary, 
No. II.* 


On Wednesday morning, 17th inst., the proceed. 
ings again opened in a lecture room at Mason’s College 
before an audience which was much larger than on the 
preceding day and which included the Hon. J, w 
Davis, the American Ambassador, Monsieur Rateay, 
who came as the official representative of French 
engineering, and Mr. Kango Takemura, Past Vigo, 
President of the Society of Mechanical Engineers of 
Tokio. The international character of tho celebra. 
tions was indicated by the presence of these ang 
other foreign visitors. 

The morning opened with an admirable address 
on “Sources of Energy,” by Sir Oliver Lodge, 
Sir Oliver’s powers of clear exposition were neyo; 
more evident than on this occasion, when he under. 
took to open to a general audience the principles of 
atomic energy, for it was to that fascinating subject 
that he confined himself. He presented the theory 
that every atom cf matter is surrounded by a number 
of satellites moving in orbits of various radii, anq 
presumably in different planes, at velocities equal to 
that of light. Every clement has its proper number 
of these satellites, and if it loses any it becomes 
another element ; thus, for example, radium, hy the 
continual firing away of its satellites gradually turns 
into lead. He pointed out that elements with rela. 
tively few satellites are more stable than elements 
with many, because confusion between their orbits 
is less likely to occur. Thus all the common eleients 
are stable whilst radio-active substances like uranium 
are unstable. At present we did not know, he said, 
or knew only in a very small measure, what sti:mulus 
to provide to make atoms of matter part with their 
satellites. but when we had found that stimulus we 
should be able to command a source of illimitable 
power. For example, if we could extract and use 
mechanically the whole cf the energy in a single ounce 
of matter it would be sufficient to raise the whole 
German fleet and pile it on the top of a Scottish 
mountain! So enormous was the power available 
that by its ignorant handling the very existence of 
the planet on which we live might be jeopardised. 
We saw sometimes a star suddenly appear in the 
heavens and then disappear. The cause was a 
planetary explosion, but whether it was brought 
about by some one “ up there ”’ carrying out experi- 
ments on molecular energy Si- Oliver was not pre- 
pared to say. Scientists, so far, were unable to 
utilise this vast source of energy, but he thought 
they were beginning to touch the fringe of the subject, 
and as an example he explained the principles of 
wireless telephony. The object in that case is to 
raise the very small amount of energy generated by 
the human voice to a power sufficient to pass through 
thousands of miles of space. For that purpcse an 
intensifier is employed. Sir Oliver then made 
on the board the sketch herewith reproduced and 
explained it as follows :—B is an exhausted vessel 

















“Tre Encincen” Swain Sc. 


containing two plates coupled respectively to the 
two poles of a powerful battery ; thus one plate, as 
indicated, is charged positively and the other nega- 
tively. From the negative plate negative ions, under 
proper stimulation, are continuously thrown otf 
towards the positive plate. Between the two plates is 
placed a fine screen of wire gauze, which is connected 
up to the sacondary of a transformer A asshown In the 
sketch. The primary of the transformer is in cirewt 
with a telephone transmitter. Alternating current 
is set up in the secondary by the voice and the gauze 
screen is in consequence alternately charged positively 
and negatively. When positively charged it attracts 
the negative ions from the negative plate and increases 
their acceleration towards the positive plate. On 
the other hand, when it is negatively charged it repels 
the negative ions, turning them back on themselves, 
and very few pass through the screen. Thus oscilla- 
tions or interruptions are set up in the battery circult. 
In this circuit is the primary of another transformer C, 
of which the secondary is connected to an aerial. By 
this means the most rapid vibrations produced by 
sound are reproduced enormously magnified by the 
battery. No mechanical relay could hope to follow 
the extremely rapid oscillations, but the speed is 
trifling to tho ions which normally move with the 
velocity of light, and every little change 1s instant ly 
reproduced. For small ranges a single one of these 
intensifiers may suffice; but as greater ranges are 
covered several have to be connected in series, the 
transformer C of the first intensifier becoming the A 
transformer of the next. As many as six of these 





* No. I. appeared Sept: niber 19th. 
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intensifiers with a total magnification of 1500 have , 


thus been coupled together, and so rapid is their 
action that no lag is discoverable. 

This address by Sir Oliver Lodge was tistened to 
with the closest attention and was loudly applauded. 
During the delivery Mr. Wordingham, President of 
the Institution of Electrical Engineers, had occupied 
the chair, which at its conclusion he surrendered to 
Dr. Blackwood Murray, who introduced Dr. Archibald 
Barr and Prof. J. D. Cormack in a short speech, 
in which he conveyed to Birmingham the hearty 
felicitations of Glasgow and its best wishes for the 
success of the commemoration scheme. Professor 
Cormack then presented a paper illustrated by many 


of the pump rods, through the medium of the beam, 
draws the piston again to the top and the cycle 
| recommences. 
| Bearing this steam distribution in mind, it becomes 
| possible to follow the cards. Two cards are shownon 
the diagram ; the upper one represents the variations 
| of pressure above the piston and the lower one those 
below it. The connection to the indicator for the 
upper portion was, as a matter of convenience. made 
with the equilibrium trunk or passage, but the card 
was taken during the period when the equilibrium 
valve was closed. A B is the admission line ; cut-off, 
it will be seen, occurs a little beyond half stroke, and 
expansion is carried to a point below the atmospheric 


Engine: Cylinger 32 ins. aia. 
Stroke, 72 ins. 
Strokes per min. /4 
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INDICATOR DIAGRAMS FROM WATT’S OCKER HILL ENGINE 


slides, in which the Newcomen model at Glasgow was 
carefully described. 

The interesting announcement was made by Mr. 
Mills that it was the intention of the committee to 
publish all the lectures and speeches in a James Watt 
commemorative volume. 

The afternoon was given up to visits to the three 
Watt engines that are to be found in the Birmingham 
district, one at Ocker Hill, belonging to the pro- 
prietors of the Birmingham Canal Navigation, one 
at Bordesley, the property of the Warwick and Bir- 
mingham Canal Navigation, and one at Lawley- 
street, Birmingham, also owned by the Birmingham 
Canal Navigation. The Ocker Hill engine was built 
in 1776 and has been out of use since 1892, but, owing 
to the interest in it, the proprietors had coupled it up 
to a boiler in a barge and it was actually working 
during the visit, and we had the great privilege of 
taking from it with an indicator made by Watt 
himself the diagram reproduced and analysed below. 

The Bordesley engine dates from 1796 and worked 
up till as late as 1884. It stands in the building in 
which it was erected. The Lawley-street engine, 
which is still in service, is a little more than one 
hundred years old, having been built in 1817. It 
shows very clearly the rapid development that had 
been made in steam engineering in the twenty-one 
years between it and the Bordesley engine, just as 
the Bordesley engine shows the progress of the twenty 
years that had elapsed between the building of it 
and the Ocker Hill engine. The Ocker Hill engine, 
the first pumping engine built for sale by Boulton and 
Watt, was erected originally at Smethwick for the 
Birmingham Canal Company. It was removed to 
its present position in 1898. Its appearance is familiar 
to engineers through the photographs which were 
taken at the time of its removal. It has an oak beam, 
like a bridge girder, trussed with iron tie rods. The 
piston-rod is attached to the quadrants by chains 
and there is no parallel motion or guiding device of 
any kind. The cylinder is 32in. diameter and the 
stroke is 72in. The condenser with a cast iron case 
is on the pump side of the engine. 

Excellent arrangements had been made for indi- 
cating the engine with an original Watt indicator, 
and many visitors took cards with their own hands. 
Unfortunately the cards have not quite the true 
character. Professor Burstail, who had charge of 
the arrangements, informed us that ths vacuum had 
been lost owing probably to a very leaky piston, and 
every endeavour to find it had failed. Hence the 
card shows a very thin low-pressure area and the 
piston had to be helped down by a greater pressure 
than Watt used. The pressure at the boiler was, as 
a matter of fact, about 20]b., but in the 
cylinder it does not appear to have been more 
than about 7lb. The spring used was 15.4 lb. per 
inch. The strokes were fourteen per minute. 

To understand this diagram it is necessary to recall 
the action of the Watt engine. Imagine the piston 
at the top of its stroke with the space beneath it 
filled with steam. At this instant the exhaust valve 
and the steam admission valve open. The former 
allows the steam below the piston to pass to the ecn- 
denser, whilst the latter admits steam to the top of 
the cylinder above the piston. The piston descends 
under the influence of the vacuum below it and the 
small steam pressure above it, raising the heavy pump 
rods. When it has descended about halfway the 
steam valve closes and the entrapped steam is allowed 
to expand. 
the exhaust valve closes and a valve known as the 
“ equilibrium valve opens. This valve permits the 
steam now above the piston to pass to the other side 
of it. In other words, it puts the two sides of the 
piston in communication with each other. The pres- 
sure on the two sides being thus equalised, the weight 


On the completion of this down-stroke | 


line. At C the equilibrium valve opens and the steam 
passes from above the piston to below it at nearly 
constant pressure—see the line CX. At X the 
equilibrium valv2 closes and the exhaust valve 
Cushioning takes place above the piston 
A and the pressure under the 
piston falls from X tc E. E D is the effective 
portion of the working stroke. At D the exhaust 
valve closes and the pressure rises rapidly, as seen 
by the bump at the end of the stroke. This 
bump has been checked by a Crosbie indicator and 
is found to exist in faet, but the inertia of the Watt 
indicator exaggerates 1t. It is caused, of course, by 
the inertia of the heavy beam as it comes home. If 
this analysis of the card has been followed it will be 
seen that both the top and bottom lines read in the 
same direction—that is, in the order A C and E D C—- 
whilst the middle line reads in the direction C X. 

‘*It would,” writes Professor Burstall to us, ‘‘ be 
mislzading to assume from these diagrams the work- 
ing of the Watt engine in its original condition, for 
the reason that then it worked with 2lft. of water 
on the top of the pump piston, and we had barely 
3ft. To make up for the lack of load the beam had 
dead weights on its outer pump end. You will 
understand that our task was to get theengine run- 
ning as nearly as we could under the old conditions, 
and it was only the indefatigable labour of Mr. Hales, 
the engineer of the Birmingham Canal Company, that 
made this possible. I hope to be able to re-erect 
the engine in one of the Birmingham ‘parks and to 
make it work, pumping water under its old conditions, 
with a wagon bciler of abcut 3 Ib. steam pressure.”’ 

An interesting mechanical detail in connection 
with the engine is the existence of sevoral large square- 
threaded serews. How these’ screws were made was 
demonstrated by a model illustrated in the annexed 
sketch. A round bar was forged to form the bolt, 
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SCREW-CUTTING IN WATT’S DAY 


'and round it were wound two thongs of leather. 
| These thongs were of square section or width equal 
to that of the pitch. They were lapped round and 
/round the bolt, lying close together side by side. 
|Then one of them was removed, leaving the other 
in position like a screw thread. Its course was care- 
fully scribed and the thread was cut out with chisel 
and file. The corresponding nut was then actually 
| forged on the thread thus made. The smith had to 
take care that it did not cool and seize before he had 
time to remove it. We are told by an engineer whq 





served his time at Maudslay’s that he can recall an 
old smith whose occupation it was to keep the bench 
vices in order and who used to make square threads 
by winding square section iron round the stock and 
brazing it in position. When a thread had to be 
renewed he wound the new thread in the groove of 
the old one so as to get the same pitch and then 
removed the latter. 

On Wednesday evening the Watt banquet was held 
in the Grand Hotel. The company was very large 
and there were many speeches, amongst which must 
be mentioned especially that of the American 
Ambassador, of Monsieur Rateau, and of Colonel 
Baraclough, Professor of Engineering in Sydney 
University. These gentlemen conveyed the con- 
gratulations of the countries they represented, and 
Mr. Davis, speaking for American engineers, went 
so far as to hint that their approv-l of the scheme of 
commemoration might take a practical form. The 
last toast of the evening was to the memory of James 
Watt. It was proposed by Professor Burstall and 
was honoured in silence. 

An important feature of the celebrations was a 
collection of drawings and models which filled the 
industrial gallery in the Art Muséum. The exhibits 
were gathered from various sources, but mainly 
from the collection which Mr. George Tangye acquired 
some years ago. This collection, it may be recalled, 
owes its existence very largely to the devotion of 
Mr. W. H. Darlington, who for twenty-five years 
was general manager of the Soho Foundry. By far 
the greater number of the exhibits were drawings 
representing the work of Watt and Murdock, but 
there were a few other items of great interest, amongst 
which may be mentioned Murdock’s model steam 
locomotive and his rotary steam engine, which so 
exactly resembles the modern gear pump. Another 
exhibit which aroused no little interest was a roller 
bearing uncommonly like the mcdern design. It is 
to be hoped that this admirable collection may some 
day find a home in the projected Watt Building. 

The celebrations came to a conclusion on Saturday 
with a workmen’s procession through the city and 
out tc the Botanical Gardens at Edgbaston. The pro- 
cession resembled in some degree the old guild 
pageants. A half-scale wooden model of the famous 
Lap engine was drawn on a lorry, and was followed 
by a vumber of exhibits illustrating the engmeering 
industries of the city. Arrived at Edgbaston, the 
lorries, with their loads, were arranged as an exhibi- 
tion, and a series of short lectures was delivered by 
engineers. Engineer-Commander Smith, R.N., dis- 
cussed the development of the Watt engine, using 
the model of the Lap engine for demonstration ; Pro- 
fessor Burstall lectured on the significance of Watt's 
inventicns to the present generation ; and Professor 
Lea dealt with the influence cn the present age of 
Watt's life and work. 

Thus concluded a meeting which will long be 
remembered by all who took part in it. Commemora- 
tions of the kind have more meaning and more value 
than appears on the surface. They are not merely 
the idle celebration of particular dates. Hero wor- 
ship may be discredited in these days, when few men 
are heroes for more than a few months. but as a 
source of inspiration the study of the works of great 
men is of inestimable value, whilst the adulation of 
those of our own country inspires a self-respect which 
has a reflex action of vast importance. Just as 
certainly as the country that contemns itself will in 
the end become contemptible, so the country that 
takes a pride in its work and its workmen will advance 
to greater heights. James Watt was a man whom 
engineers delight in belauding. and not one amongst 
them that is not better for the homage they pay te his 
memory and for the pride they take in claiming 
kinship with him. 
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Portable Military Bridges. 
By Professor C. E. INGLIS, O.B.E. (Major, R.E.).* 


THE paper which I have the honour to read to you to-day 


will deal mainly with the evolution of a type of military | 


bridge which on account of its portability and ease of 
construction became in the later stages of the war the 


standard type for rapid advance work, capable in its | 


various forms of carrying light and heavy military trans- 
port across clear spans up to 100ft., and sometimes even 
more. The first example of the class of bridge under con- 
sideration came into existence*in June, 1914, and its birth 
was brought about by the following circumstances :— 

At Cambridge in pre-war days a flourishing Officers’ 
Training Corps had taken root, and one of its most vigorous 
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FIGS. 1 AND 2—INFANTRY BRIDGE 


branches was a Royal Engineer unit. Field days occupied 
@ prominent part in our programme of activities, and on 
such occasions the task allotted to the R.E. company 
was almost invariably the construction of a trestle bridge 
across the river Cam. More often than not, to our bitter 
disappointment, the battle was fought and won before 
ever*it reached the bridge we had constructed with so 
much care. This disappointment oft repeated had a 
damping effect on our military ardour, and enthusiasm 
for field days became more and more difficult to sustain. 

It appeared to me that the solution of this difficulty 
was to be found in the provision of a light and mobile 
bridge capable of very rapid construction, which would 
enable the sappers to co-operate in close touch with the 
infantry and thereby participate actively and intelligently 
in the progress of the battle. 

After one or two abortive attempts a construction was 


achieved which apparently satisfied these conditions, | 


| The square base to which the lower ends of the pyramid 


legs are attached is braced by diagonal rods, which can 
| be strained tight by means of turnbuckles. These diagonal 
bracing rods are permanently hinged to the transom and 
form an integral part of that unit. 
The roadway in its earliest and simplest form consisted 
of a single central line of gangboards with their ends 
resting freely on the transoms, and of just sufficient width 
to allow the passage of infantry marching in single file. 
Later on a more commodious decking was provided, 
which enabled horses to be led across the bridge. The base 
| of the pyramid is an 8-foot square, and the vertical height 
of the compression tube above the tension tubes is also 
*8ft. 


clear span of 96ft. Owing to the fact that the stresses in 
| the tubes are strictly axial, the rigidity is quite remarkable 
for so light a structure. The maximum deflection for a 


span of 96ft. fully loaded does not exceed 2in., and the | 


| triangular section of the girder renders it almost equally 
stiff in a lateral direction. The weight of a bay, including 


the footway, is 510 Ib., so that the weight of a 96ft. span | 


| is about 2} tons. These weights and dimensions do not 
refer to the first experimental bridge made at Cambridge, 

| which was a more fragile and less commodious construc- 
tion. 

At the request of the Royal Engineer authorities at 
Chatham, the first experimental bridge was sent to them 
for inspection in October, 1914. As the result of trials, 
it was viewed with favour, but quite justly criticised as 
being insufficiently robust to withstand the vicissitudes of 
real military service. Nevertheless, the general consensus 
of opinion was so friendly and encouraging that the con- 
struction of a strengthened and improved type was felt 
to be justifiable, and any difficulty of finance was un- 
expectedly removed by Messrs. Dick, Kerr and Co., who 
offered most generously to make a sample free of cost at 
their Kilmarnock works. The dimensions and weights 
previously stated relate to this example. It was appre- 
ciably more commodious and substantial than its pre- 
decessor, and the camber which was a noticeable feature 
in the roadway of the first bridge was entirely eliminated, 
in order to be able to use the bridge, if desired, in the 
inverted position. If inverted, the construction becomes 
a deck bridge suitable for a class of light wheeled traffic 
which could not pass through the triangular gauge of the 
bridge in the normal position. When used upside down 
the bridge is supported on substantial projecting horns, 

| which are bolted to the two end transoms. In this form 
the bridge also provides a convenient arrangement of false 
work for the erection and launching of heavy girders 
across @ gap. 

The second design of bridge was completed in the 
summer of 1915. 1t was thoroughly tested at Chatham, 
and, as the result of a favourable report, l000ft. run 
was ordered for use by our armies overseas, and the exist- 
ing sample was shipped to France for inspection and tests. 
In the culminating trial, which took place in the presence 
of a number of bridge specialists and other high military 
authorities, the bridge material was packed into two lorries 
and taken to the banks of a canal. There the parts were 
unloaded, and after they had been laid out the order to 
construct the bridge was given. Measured from that 

| moment to the instant when the bridge was across the 
canal ready for traffic, the time was just 11 minutes, 
twenty men being employed in the erection. From an 
account given in an American journal—the Engineering 
News Record, July 18th, 1918—which described building 
operations at the American Bridging School in France, 


The strength of the bridge is calculated to carry | 
| infantry in single file crowded closely together over a | 


ee 

| precludes the possibility of swinging. In this case thors 
remains the alternative of building the bridge at right 
angles to the banks of the gap and pushing it bodily forwarq 
on its trolley like a ship’s gangway. With a bridge’ arm 
of 104ft. extending out as a cantilever from the trolley 
the tube stresses are considerable, and the factor of safety 
is less in this condition than when the bridge is in position 
fully loaded. Moreover, the bottom harizontal tubes 
which are normally in tension, have during this stage ‘ 
act as compression members, and this consideration jg 
the main factor which governs the design of these so-called 
tension tubes. 

A point of some interest in connection with the bridge 
is its remarkable invisibility, a most valuable asset in any 
military construction. Tubes apparently have the pro. 
perty of effacing themselves in the background, and unlegs 
seen against the sky-line the bridge is quite difficult to 
detect at a distance of 100 yards. 

After the trial of the light bridge, which took place in 
| December, 1915, evolution was rapid. Branches of the 
| service other than the infantry immediately claimed 
consideration, and to meet the demands of the gunners 
and the Army Service Corps in particular an enlarged type 
| —see Fig. 3—was produced. The bays in this case were 
| 12ft. wide and 12ft. long, and the pyramids were 12{t, 

high. In this form the bridge could carry field guns and 
general service wagons crowded as close as possible on a 
96ft. clear span, the safe distributed dead load for this 
span being 24 tons. With the exception of the decking 
it was practically e copy of its predecessor, the light-type 
bridge. The decking consisted of two longitudinal lines 
of gangboards flanked by rolled steel joists laid on their 
sides. The joists formed strong troughs in which the 
wheels of the vehicles could run, an arrangement made 
possible by the fortunate circumstance that the various 
vehicles which had to be catered for were almost identical 
in the matter of their wheel tracks. 

Before this 12ft. type had come forward in any quantity, 
the question of a rapid bridge for motor lorries and heavy 
guns was raised, and this demand was in the first instance 
met by the twin bridge construction shown in Fig. 4, 
In this design a central roadway 10ft. wide between kerbs 
is supported on substantial trussed beams hung from the 
centres of the transoms of the two parallel bridges ; wheeled 
traffic passes along the central roadway, and the supporting 
bridges form side tracks for pedestrians. A similar twin 
construction, adopted in connection with the light bridging 
material, found favour with the cavalry, and survived 
without further modification to the end of the war. The 
large twin bridge, on the other hand, was soon superseded. 
Its chief advantage lay in the fact that it utilised existing 
material, but it possessed the serious drawback of being 
uncomfortably wide compared with most road bridge 
abutments, and the large number of different parts required 
for its construction was also a disadvantage. 

Rapidly erected bridges for motor lorries were without 
doubt by that time urgently required, and the great 
development and extreme importance of this class of 
traffic appeared amply to justify a special design. A 
design was, accordingly, prepared and submitted overseas. 
Taking into account the fact that the previous types were 
then only partially digested, it is not to be wondered at 
that the authorities showed some hesitation in embarking 
on a new venture. The matter, however, was settled by 
the firm of Messrs. Kryn and Lahy, who were the manu- 
facturers of all but the first two experimental bridges. 
With praiseworthy enterprise this firm offered to build a 
sample of this new design free of cost and send it for 
approval overseas. This courageous action was speedily 











FIG. 3—ENLARGED TYPE OF BRIDGE FOR FIELD GUNS, ETC. 


and, more by good luck than by prophetic insight, the 
main characteristics of the design have survived almost 
unchanged during the process of evolution from the 
original light type down to the recent substantial con- 
structions capable of carrying the heaviest military load, 
namely, a 40-ton tank. 

The light-type bridge consists, as shown in Fig. 1, of a 
number of four-sided pyramids. Their bases joined 
together form the roadway, and a series of struts coupling 
together the apexes of successive pyramids constitute 
the top compression boom of the bridge. The main 
members are steel tubes attached at their ends to cast 
steel junction boxes. The bays of which the bridge is 
formed are all identical, each consisting of the following 
parts :—Two horizontal tension tubes, one horizontal 
compression tube, one cross beam or transom, one pyramid, 
and one gangboard. The four legs of the pyramid are 
permanently hinged to the top junction box, and fold 
together to form a single unit convenient for transport. 




















it appears that this time has been considerably reduced, | 


in that they claim there to have performed an almost 


similar feat in 7 min. 50 sec., 4 min. 12 sec. being spent in | 


assembling 104ft. of bridge and 3 min. 38 sec. in launching 
and completing it ready for traffic. This rapidity of 


construction can be attributed in part to the simple but | 
efficient jointing device, and in part to the method of | 
| main joints and in the method of launching the system 


launching the bridge across the gap—see Fig. 2. 
The bridge, with an extra length of tail to serve as a 


counterweight, having been assembled, an additional | 
counterweight generally in the form of a human load is | 
to all the tubular bridges, both light and heavy. A is 


added to the end bay of the tail until the whole construc- 


tion see-saws about the axle of the trolley. The complete | 
structure is then swung round, the two independent wheels | 


of the trolley acting as do the rollers of a turn-table. | 
When the outer end reaches the opposite bank, the counter- 


‘balance tail is dismantled and the trolley removed. The | 


decking having been placed in position previously to the 


process of swinging, the bridge is then ready for traffic. 
It may happen that the configuration of the banks or the 


FIG. 4—TWIN BRIDGE FOR MOTOR LORRIES AND HEAVY GUNS 


rewarded by the receipt of substantial orders from Meso- 
potamia and France before even the first sample of the 
new type had been completed. It will he seen from Fig. 7 
that the design of this motor lorry bridge differs in one 


| important respect from that of its predecessors in that to 


obtain a sufficiently commodious traffic gauge the pyramid 
form of construction is abandoned. In the design of the 


remained unchanged. This type of bridge was used 
extensively during the last rapid advance stage of the war. 
The main joint is represented in Fig. 6, and was common 


the junction box made of cast steel. B is a steel tongue 
permanently screwed into the thickened end of a tube 
member, and C is a nut which turns freely on a fine thread 
—11 threads to the inch—cut on the tube. To make the 
connection the nut is run back on its screw two or three 
turns and the tongue inserted into the junction box. The 
pin D is then passed through the slot in the tongue and 
through the two corresponding slots in the sides of the 


~—* Brit jiation, Be tl ting—Engineerir i ; 
ME ish Association yurnemouth meeting ngineering presence of obstacles such as trees and telegraph poles | junction box. 


The semi-circular ends of the slots are 
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a 
machined to fit the pin ; in other positions the clearance 
petween the pin and the sides of the slots is at least tin., 
go that there may be no difficulty in inserting the pin if 
the nut is slacked back sufficiently. At this stage the 
connection is in the nature of a pin joint with tin. or so 
packlash. This backlash is then taken up by screwing the 
nut into contact with the machined boss at the end of the 
junction box. Continuing to screw, the tongue tends to 
draw out of the junction box until further movement is 
resisted by the pin bedding itself firmly between the 
three bearing areas. — The connection thus tightened up is 
in effect a stiffened pin joint, and the ends of the tubes are 
rigidly constrained in direction—a circumstance which 
adds materially to their power of resistance when acting 
as struts. In the case of compression members the load 
js all transmitted through the nut, and in the case of ten- 
sion members the pull is resisted by the pin. This type 
of joint is peculiarly fool-proof and dirt-proof. The screw 
thread outside the tube is always protected by the nut, 
and the positions of the bearing surfaces inside the slots 
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FIG. 5—TUBE ENDS 


render them almost perfectly immune from accidental 
damage. 

Perhaps the most difficult problem encountered in the 
whole design of the bridge was the determination of a 
thoroughly satisfactory method of connecting the tube 
ends permanently into the tubes. 
to obtain an attachment possessing an efficiency of over 
100 per cent., or, in other words, an attachment which 
would break the tube rather than let go. In the very first 
light bridge in which the tubes were of comparatively thin 


gauge, a fairly satisfactory connection was made by rolling | 


the tube into shallow corrugated grooves turned in the 
cylindrical portion of the tube ends, as shown in Fig. 5. 
For thicker tubes it was found that in forcing the tube well 
down into the grooves the walls of the tube in the region 
of the grooves became appreciably reduced in thickness, 
and the strength of the tube suffered in consequence. The 
oxy-acetylene welded connection—also illustrated in 
Fig. 5—was then tried. Samples of this attachment 
under test gave excellent results, and this type of connec- 
tion was adopted in the construction of the second experi- 
mental light-type bridge. This connection was never 
quite up to the full strength of the tube, but it did not fall 
far short of it, and was quite capable of stressing the tubes 
well beyond their elastic limit. However, after a brief 
reign, this method of attachment was abandoned owing 

















The ideal aimed at was | 


end of the tube. This type of connection gave entire | in skeleton weighs about 1} tons, and, complete with deck- 
satisfaction, and, although the practice was continued of | ing, a 96ft. span of eight bays weighs 254 tons, which 
testing all tubes in their finished state nearly up to their | compares very favourably with any other type of military 


elastic limit, this test was continued more with the object 
of eliminating the remote possibility of a burnt tube than 
in the expectation of a faulty attachment, which never 
from the first gave any cause for anxiety. The tubes were 
of the lap-welded variety made by Messrs. Stewarts and 
Lloyds at Coatbridge. This firm went to exceptional 
trouble to meet the somewhat exacting requirements laid 
down, and after the initial difficulties had been overcome 


| bridge having approximately the same carrying capacity. 


As regards the decking, the road bearers, seven in number 


| per bay, are 8in. by 4in. steel joists running longitudinally 
| with their ends resting freely on the transoms which are 
| provided with cleats to preserve the correct spacing of 
the bearers. The two outside joists are fitted with cast 
| steel buttons pitched Yin. apart centre to centre, and into 


the intervening spaces 8in. by 4in. pitch pine transverse 


it produced a steady supply of excellent tubes with most | deck planks are laid. This planking is held down by 


gratifying and praiseworthy punctuality. 
ensure a good weld which would stand up under the 
drastic process of staving the ends, the steel employed was 
of a soft mild description having an ultimate tensile stress 


In order to | kerbs and hook bolts, and the decking is completed by the 


| 


addition of side screens. The traffic gauge is a rectangle 
12ft. 6in. high by 11lft. 6in. wide, and the width between 
he kerbs is 9ft. 4in. To effect the erection of the upper 











of about 28 tons per square inch and an elastic limit which 
was usually about 14 tons per square inch, though not 
| more than 12 tons was guaranteed by the makers. 
| The main joint, shown in Fig. 6, is a steel casting some- 
what compliceted by the two projecting plates by which the 
joint is permanently attached to the web of the transom, 
which was a l4in. by 6in. rolled steel joist. This casting, 
| however, presented no difficulty to the makers, Messrs. 
Kryn and Lahy, and the number of wasters the firm had 
| to reject was quite negligible. The castings were made 
from steel produced in an electric furnace, and the material, 
as regarded ductility, yield point, and ultimate strength, 
closely res2mbled a high-class mild steel. The tongues 
screwed into the ends of the tubes were also electric steel 
castings—a somewhat unconventionsl practice which 
| was justified by the fact that out of the many thousand 
| tube ends cast there was no single case of failure under 
test. In contrast to this result, the tube ends of the light 


| 
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“THe Enoincer” 





FIG. 6—MAIN JOINT ASSEMBLY 


to the human element making itself apparent as soon as 
production on a large scale was called for. If carried out 
by really skilled and experienced workmen, the results 
were satisfactory, but there was no room for faulty work, 
and, unfortunately, it is quite impossible to detect a faulty 
weld by a mere superficial examination. Each attach- 
ment had to be tested separately under tension, and the 
number of failures under test was so serious that this type 
of connection was hastily abandoned. 

The method of attachment which was finally and satis- 
factorily adopted is shown in Fig. 6. The tube end in this 
design is screwed into the tube, which is thickened at its 
extremities to compensate fully for the loss of section due 
to the cutting of the inner and outer screw threads. The 
attachments at the opposite ends of the tubes are screwed 
right and left-handed respectively, and in this way the 
distance between the pin centres of the two end tongues 
can be adjusted to any desired degree offaccuracy. The 
nut enclosing the end of the tube effectively eliminates 
all possibility of the attachment escaping by bursting the 


bridge were machined out of the solid, snd in this case 
several failures occurred under test owing to undetected 
flaws occasioned by piping in the solid rounds from which 
the ends were machined. 

Profiting from previous experience, the rectangular 
bridge illustrated in Fig. 7 was made considerably stronger 
than the needs of the moment dictated, being designed to 
carry a dead load of 84 tons distributed over an 84ft. span. 
Under a test load of 100 tons of pig iron the central deflec- 
tion produced was ltin., which wes entirely recovered on 
removing the load and proving thereby a complete absence 
of overstrain. Under the designed load of 84 tons the 
meximum tube stress was limited to 7} tons, or about half 
the elastic limit of the tubes. The external diameter of 
the tubes was arranged so that the compression tubes were 
not loaded up to more than one-third of their theoretical 
buckling load. These two conditions definitely prescribed 
the outside diameter and the thickness of the tube, which 
for the horizontal members were 5}in. and in. respectively, 
and for the diagonal tubes 5jin. and jin. Each bay 

















FIG. 7—IMPROVED FORM OF MOTOR LORRY BRIDGE 


tubes, transverse stiffeners and bracing, a movable staging 
of step ladders and horizontal platforms extending over a 
length of two bays is provided. 

As in the case of its predecessors, the bridge was con- 
structed on a two-wheeled trolley. A noticeable feature 
in the design of this trolley—see Fig. 8—are the four lifting 
screws by which the bridge is suspendéd from the trolley. 
When the bridge has been swung across the gap it is readily 
lowered down on to its abutments by means of these screws 
and the trolley can then without difficulty be detached 
and rolled out of the way. The lowering screws are doubly 
articulated at each end, which gives them perfect freedom 
to take any oblique direction arising from a tilt either of 
the trolley or the bridge. The wheels are steel castings 
with cambered treads to facilitate the process of swinging. 
It is essential in most cases to provide a rigid platform 
for the trolley, and a double layer of the deck planks serves 

| very well for this purpose. On a surface of this sort a 
couple of men can readily rotate a length of 180ft. of bridge. 

Under favourable conditions such as exist at a bridging 
school, and with eighty trained men, a 96ft. span bridge 
of this type can be completed in about four hours. Under 
service conditions and working in the dark, as was the 


| general practice, the time occupied was usually about eight 


hours, or, et any rate, sufficiently short to enable the con- 
struction to be completed in the course of a single night, 
and thereby escape enemy observation, which rendered 
bridge-building in the daytime well-nigh impossible. 

We now come to the last phase in the evolution of these 
bridges. After the great military value of the tanks had 
become an established fact, the Tank Corps recognised 
that in order to develop this new weapon of offence to its 
fullest possible extent, it must possess a large number of 
fighting bridges specially designed to meet its own require- 
ments, capable of very rapid construction, and able to 
force the passage of a river even in the face of a determined 
enemy. For spans in excess of 25ft. the tubular form of 
construction was selected. The 12ft. rectangular type, 
though strong enough in its tubes to carry a 40-ton tank 
across an 84ft. gap, was deficient in strength in its transoms 
and decking, and, furthermore, its width was insufficient 
to accommodate the largest male tanks with their widely 
projecting sponsons. Accordingly, a new design was 
evolved. 

This bridge was 40 per cent. heavier than the 12ft. type, 
but as a compensation for the extra weight the time of 
erection was reduced by at least a half. The bays of this 
enlarged bridge are 15ft. long and 15ft. wide. The hori- 
zontal tubes are identical and interchangeable with the 
diagonal tubes, so that in side elevation the panels are 
approximately equilateral triangles having a height of 

| 13ft. This obvious simplification was not possible in the 

| case of the 12ft. type, since the height of a 12ft. equilateral 
triangle did not give the head room necessary for motor 

| lorries. In most other respects, however, the new bridge 
was merely an enlarged edition of the 12ft. design. The 
tubes have an external diameter of 6jin., with a thickness 

| of 3in., and each tube complete with its end attachments 
weighs 4 ewt. 

The narrow track of the tanks concentrated the load 
| on the transoms to such an extent that nothing less than 
| an 18in. by Tin. stee] joist would suffice. The decking 
| is supported on four 12in. by 6in. steel joists, and the deck 
| planks are 10in. by 5in. pitch pine. Light footways on 
| either side of the 10ft. main roadway are an additionel 
| feature of this bridge. The weight of a bay complete with 
| its decking is 6 tons, of which 3 tons is due to the road 
| bearers and deck planking. The bridge was primarily 
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designed to take a 40-ton tank over a clear gap of 90ft., 
but the span can be increased to 105ft. without incurring 
serious stresses. In this connection it should be noted 
that the progression of a tank is so smooth that practically 
no allowance for impact need be made, whereas in the case 
of motor lorry traftic an impact factor of 2 was used in 
stress calculations. 

The reduction in time of erection was brought about by 
the utilisation of light tubular derricks in place of the com- 
paratively clumsy timber staging employed previously in 
the process of construction. The attachment of the tubes 
to the transverse stiffener was done at ground level, and a 
unit consisting of this stiffener with four tubes attached 
was hoisted up in one piece by the derricks, only two men 
being required up aloft to couple this unit up to the exist- 
ing part of the structure. Fig. 9 shows the derrick in 
position performing this operation. 
the time occupied in the erection of a bay was reduced by 
one-half, and, including the shifting of the derricks, it 
has been found possible for erection to proceed at the rate 
of a bay in 10 minutes. Assuming that this rate of pro- 
gress is maintained, two detachments working simul- 


rivers of far greater width, and for this purpose a combined 
tubular and pontoon bridge was designed. The ordinary 
form of pontoon bridge, consisting of a series of short dis- 
continuous spans, was out of the question, since the great 
weight of the tank would have necessitated pontoons of 
such large dimensions that they would have completely 
blocked the waterway and their transport across country 
would likewise -have presented an almost insuperable 
difficulty. 

In the design adopted, as worked out for a bridge length 


“of 240ft., the middle portion of 120ft. has a pontoon under 


each transom. This portion is, in effect, a boat 120ft. 
long with such ample fore and aft rigidity that a tank 
coming on at one end merely alters the fore and aft trim 
of the structure and does not call upon any one pontoon 
to carry the whole concentrated load of the tank. Clear 


articulated joints referred to previously come in most 
conveniently for connecting these approaches to the float- 
ing portion. If articulated joints are introduced every 
180ft. or so, this type of stiffened pontoon bridge admits 
of indefinite extension, and the construction can be pro- 


is lowered until the head of the bridge takes the ground mM 
the opposite bank. The supporting slings, being relieyeq 
of tension, then automatically let go, and a further slacken. 
ing of the tackle lowers the heel of the bridge on to the 
ground. Backing away slightly, the tank detaches itgel, 


proceed across the bridge, the derrick and triangular frameg 
remaining, of course, attached to the tank. Guided by 
strong channel irons, the tank crosses upon the flanges of 
the girders without any intervening timber decking, whieh 
ean be added subsequently and in safety after the tank 
advance has effectively dissipated the enemy opposition, 
The design of the three types of tank bridges was put in 
hand in June, 1918, and it speaks well for the energy of 
the manufacturers concerned that the first samples were 


ready for test in September. By October a steady flow 


| from the forked end of the bridge, and it is then free i 
| 
| 
| 
| 


By this simple device approach spans of 60ft. are provided at each end, and the | of the bridges was coming forward, and the training of 


special Royal Engineer bridging battalions had commenced 
lat Christchurch. In consequence of the Armistic:, none 
| of these tank bridges saw active military service. With 
| an establishment reduced in numbers, but not in enthy. 
| siasm, training and experimental work in connection with 











FIG. 8—LAUNCHING TROLLEY FOR MOTOR LORRY BRIDGE 
FIG. 10—TANK CARRYING SELF-LAYING BRIDGE 


taneously ac the two ends of the bridge will construct twelve 
bays, or 180ft. of bridge, in an hour; but, to allow for 
accidental delays, such as the jambing of a pulley block 
chain, at least 50 per cent. should be added to this time. 

The final completion of the bridge after it has been 
swung into position is also much facilitated by the adoption 
of an articulated tail. In the case of the previous 12ft. 
type, time was wasted in dismantling the tail of the bridge, 
which generally projected into the air in # manner which 
made it difficult to manipulate and rendered it quite useless 
2s @ bridge approach. In this case the tail is articulated 
at the trolley, and, after the counterweight has been 
removed, two top tubes are taken out and the tail is 
lowered by @ worm wheel crab and tackle until its outer 
end rests on the ground. In most situations it then acts 
@s @ convenient bridge approach, and at least an hour of 
valuable time is saved by using it as such. The standard 
type of two-wheeled trolley was retained for general 
service, but an elternative construction in which the 
trolley moves upon caterpillar tracks instead of wheels 
was also developed. By means of this trolley, provided 
that the ground is not too broken, a considerable length 
of bridge fully decked and ready for action can be brought 
up across country to its intended site. A tank pushing 
from behind supplies the motive power, and as the bridge 
can be laid in position without a man exposing himself 
outside the tank the attributes of a real fighting bridge 
ere well realised by this construction. The heavy weight 
which has to be transported, however, limits the span 
which can be effectively dealt with in this manner to about 
60ft. 

With a bridge built and launched in the ordinary way 
105ft. marks the limit of clear span which can be used with 
safety for the transportation of 40-ton tanks. Tanks, 
in advancing, had, of course, to contemplate crossing 
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ceeded with as rapidly on water as on land, pontoons with | 
transoms on board being floated up in turn to the head | 
of the bridge and linked up there by means of the tubular | 
construction. An example of this type of bridge is illus- | 
trated in Fig. 11. The pontoons are 40ft. long, 9ft. wide, | 
and 3ft. deep. They weigh about 4 tons, and require a | 
further load of 27 tons completely to submerge them. | 
They are divided into six water-tight compartments, and, | 
being decked over entirely, they do not lose their buoyancy 
even when completely submerged. They are made of 
timber, and are of such substantial construction that 
when grounded in shallow water the tanks can with 
impunity use the pontoons es stepping stones. 

The last bridge which I wish to bring to your notice is of 
en entirely different variety. It was designed primarily 
for crossing canals at the lock entrances, where the clear 
width does not usually exceed 20ft. The ideel aimed at 
wes to get a tank to carry a 25ft. span bridge, so to speak, 
in its mouth, lay it in position, and then move across 
it without @ man having to expose himself outside the tank. 
In this way means are provided of forcing a crossing even 
in the face of close-range machine gun fire. Fig. 10 shows 
the bridge in its carrying position. The main members 
are 18in. by 7in. steel joists reinforced by top and bottom 
flange plates. The heel of the bridge is forked and rests 
on a strong cross bar hinged to the tank by two triangular 
side frames. The remaining weight of the bridge is 
supported by wire rope slings attached to a steel derrick, 
which can be raised or lowered by tackle leading to a hand- 
operated winch inside the tank. This carrying position, 
although it looks somewhat precarious, is not found to be 
so. The weight of the bridge, about 3 tons, is small com- 
pared with the weight of the tank, and even thus loaded 


| issued by the New Zealand Board of Trade. 


| 2,034,250 tons. 
| form of nationalisation is urgently needed as an essential 


FIG. 9--ERECTING A TANK BRIDGE WITH A DERRICK 
FIG. 11—A TANK BRIDGE SUPPORTED ON 


PONTOONS 


these bridges has continued under the command of Major 
Martel, D.S.O., M.C., R.E. 








A REPORT on nationalisation of the coal mines has been 
The industry 
is not a large one. The output in the best year (1914) 
was only 2,275,614 tons, and in 1918 is estimated at 
The Board is of opinion that some 


step towards removing shortcomings of long stan‘ling, 
effecting needed improvements of a positive kind, and 
avoiding evils that threaten to turn the industry out of 
the course of healthy and sane development. The Poard 


| is, however, of opinion that this desired change should 


not take the form of State purchase and direct manage- 
ment of the mines. It believes that direct State owner- 
ship and management, though it might lead to some of 
the objects in view, would not foster the highest degree 
of enterprise, initiative and resourceful management, 
nor the necessary single-minded regard for efficient service 
from all ranks, nor the accumulation, out of the profits of 
the industry, of the fund adequate to its future develop- 
ment, without becoming a burden on the other industries 
of the Dominion. The most pressing need is to combine 
the undoubted advantages of centralised policy and 
management with those that may reasonably be expected 
to result from representation of labour and of consumers, 
through the State, on the controlling body. The immediate 
institution of a Dominion Coal Board, to consist of repre- 
sentatives of the existing coal-mining companies, the 
employees of these companies, and the Crown, is therefore 
strongly urged for the purpose of development and con- 





the tank is capable of surmounting obstacles of quite 
formidable dimensions. On reaching the gap the derrick 


servation of the coal supplies. 
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Institute of Metals. 
No. I. 


TE Autumn Conference of the Institute of Metals, 
which opened in the Mappin Hall of the University 
of Shefiield on Wednesday, represents a return to the 
former practice of holding meetings in centres of the 
metal industry. The occasion is also being marked by 
a resumption of the social functions which in the pre- 
war period were a feature of these gatherings. The 
Conference attracted a large attendance. 

In offering a welcome to the Institute, Dr. W. 
Ripper. Acting Vice-Chancellor of the University, said 
that no city owed more to Science than Sheffield. 
If it were to maintain its rank as a great manufac- 
turing centre, it must continue to take the fullest 
advantage of the teachings of scientific investigators. 
It could be claimed that those associated with the 
trade of the city knew something about steel. The 
Institute he welcomed that day was devoting its 
activities to the interests of the non-ferrous metals 
department of metallurgy. - Conferences of the kind 
arranged by this and other scientific institutions, 
the members of which were devoting their energies 
to the vitalising and improvement of great industries 
upon which the well-being of the country depended, 
were of the utmost value at this juncture. We were 
living, said Dr. Ripper, among influences, some of 
which were constructive, but others hindering and 
destructive, and it was more than ever necessary to- 
day to give attention to work of the kind the Institute 
of Metals was founded to undertake. 

In a brief acknowledgment of Dr. Ripper’s opening 
address, Professor H. C. H. Carpenter, the President 
of the Institute, reminded the Conference that Sheftield 
was not only the great centre of the steel industry, 
but had taken a somewhat prominent part in non- 
ferrous metals manufacture. There was the silver 
industry, the electro-plate trade—which included 
work not only in silver, but in nickel bronze and 
nickel silver—-and there was the brass trade, which 
could be subdivided into the branches concerned with 
engineering castings and with steam and water 
fittings. The non-ferrous metal trade of Sheffield 
had, moreover, a good war record. A considerable 
quantity of cupro-nickel strip for small arms amrouni- 
tion was made, as well as brass for cartridge cases. 
What was done in these directions was largely the 
outcome of the work of two members of the University 
staff—Mr. Barclay and Mr. Brook—-who were ap- 
pointed by the Ministry of Munitions to organise the 
output of these materials. 

Much satisfaction was expressed at the announce- 
ment that Engineer Vice-Admiral Sir George Goodwin, 
Engineer-in-Chief of the Navy, had consented to be 
nominated as President in succession to Professor 
Carpenter. The other nominations are :—-Vice- 
presidents: Mr. LL. Sumner, Mr. G. A. Boeddicker. 
Members of Council: Messrs. W. H. Allen, A. Cleg- 
horn, J. Dewrance, S. Evered, and H. B. Weels. 

The meeting then proceeded to the reading and 
discussion of papers. 

That by Dr. W. H. Hatfield and Captain G. L. 
Thirkell on ‘ Season Cracking *’ was the first on the 
agenda, and it evoked a somewhat contentious 
response from Dr. Rosenhain, whose theories in regard 
to the causes of season cracking were challenged by 
the authors. Dr. Hatfield, who presented the paper, 
said that a series of cups was spun from sheet brass 
under like conditions. The internal stresses were 
estimated and different cups were annealed at vary- 
ing temperatures to determine the effect of such 
annealing upon the removal of the stresses known to 
exist in uhe material in the spun condition. It was 
claimed that these stresses could be reduced by 
annealing down to zero. The conclusion of the 
authors was that it was not reasonable to look for an 
explanation of the failure through season cracking 
in the postulated properties of an amorphous film 
existing between the crystals. 

The discussion showed serious points of difference 
between the advocates of rival theories, and the further 
light which may be thrown upon a somewhat baffling 
phenomena is awaited with no little interest. 

_ Dr. J. E. Stead gave a brief summary of an interest - 
ing paper by himself, with notes by Mr. J. Spencer, 
on “ The Ternary Alloys of Tin-antimony Arsenic.” 
Specimens of the alloy were exhibited and a fine sample 
was presented by the author to the collection of the 
Institute. The interesting feature of the paper was 
the account given of the character of the ternary 
crystals that form when some of the alloys solidify. 
l'he alloys were stated to be very brittle, cleavage 
following the central part of the sheet crystals. 
For that reason, excepting for the production of 
ornamental objects, they were of no commercial value. 

A paper by Messrs. E. A. Smith and H. Turner on 
The Properties of Standard Silver, with Notes on its 
Manufacture,” elicited a discussion which raised one 
or two new points. Standard or sterling silver which 
contained 92.5 per cent. of silver was, the authors 
reminded us, the only silver alloy of industrial import- 
ance. It derived its name from the fact that from 
very early times it had been the legal standard alloy 
for all British silver coinage and so-called silver plate. 
Apart from special investigations undertaken for 
mint purposes, little had, however, been published 
hitherto on the properties of standard silver in rela- 


tion to its employment for industrial purposes, and 
the purpose of this paper was, it was stated, to record 
a number of tests made on the metal and to draw 
attention to important details to be observed in its 
manufacture. The best temperature for annealing 
in general works practice had been found to be 
670 deg. C. 

The presentation of a note by Mr. F. C. Thompson 
on “ Graphite and Oxide Inclusions in Nickel Silver,” 
and a paper by the same author, in conjunction with 
Captain F, Orme, on “ The Constitution and Metal- 
lurgy of Britannia Metal ” concluded the proceedings 
of the first session. The last-named paper, it was 
admitted, was to be regarded as . stepping-stone to | 
further investigation rather than an exhaustive 
research, but it was suggested that the hardening 
property of the material depended on the rate of 
cooling rather than on the temperature from which 
the alloy was cooled. 

Members attending the conference were entertained 
to lunch by the Master Cutler in the Cutlers’ Hall, 
and visits to works were arranged for the afternoon. 
In the evening the Lord Mayor and Lady Mayoress | 
held a reception at the Town Hall, when an oppor- 
tunity was provided of inspecting the exhibition of 
Sheffield manufactures which were on view in the 
Council Chamber. These, which represent not only | 
the ordinary range of Sheffield products, but some of | 
the special war work undertaken by the manufacturers | 
of the city, will, with other features of the first day’s 
proceedings, be the subject of further reference. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


| with industrial requirements. 


THE “NATURAL LAW ” OF STEAM BOILER 
PERVORMANCE, 


Sir.—lf a steam boiler is recognised as an apparatus for con- 
verting heat energy in fuel into heat energy in steam with 
atmospher:e air as the medium of conversion. then it can natur- 
ally he expected thet the process of conversion will take place 
in accordance with the Jaws governing the medium in the same 
way as it is governed in other analogous processes. As a matter 
of fact, the expectation is entirely fulfilled. In order that your 
readers may have no doubts on the matter, and also that they 
may be in a position to verify the fact for themselves, [ give the 
two .ases of internal combustion engines and steam boilers in 
such a form that » glance will almost be sufficient to convince 


then. 


Internal combustion engines. 





ae Jay = : V(2y 
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> = any higher pressure in pounds per square inch absolute. 

















p = any lower pressure in pounds per square inch absolute. 
S = stroke volume of cylinder expressed as unity. 
V = clearance volume of cylinder expressed as a fraction. 


S*-= stroke volume expressed as a fraction for scavenging pumps 
and air compressors. 


If T K = thermal efficiency of boiler expressed as a fraction, 
R = rate of combustion in B.Th.U. per cubic foot of air used | 


and Q = quantity of air in cubie feet per pound of water 
evaporated from and at 212 deg. Fah, 
966 
then Q = TEXR’ 

That is to say, quite independent of their size or type, quite 
independent of the soot or scale on theit surfaces, and quite 
independent of the class or calorific value of the fuel they use, 
all steam boilers that realise the same standard of thermal 
efficiency use the same quantity of air per pound of water 
evaporated from and at 212 deg. Fah. With regard to evapora- 
tion per square foot of heating surface, different types of boiless 
present their heating surfaces in different positions towards the 
heated air passing over these surfaces, and as a consequence 
each type of boiler has a characteristic factor of its own. Also 
the ratio of heating surface to flue area is different in difterent 
size boilers of similar type as well as in boilers of different type. 
Taking these factors into account, your readers will be in a posi- 
tion to predict the performance of any boiler. 

Finally, all the fuel fired is not burnt, and a factor that ex- 
presses the proportion actually burnt in proportion to ashes 
and to cinders carried away by forced draught must be used, or 
the rate of combustion will not be accurately or even approxi- 
mately known. Jas. DUNLOP. 


| to escape want and misery. 





Dennistoun, Glasgow, 





September 9th. 


THE HOURS OF LABOUR QUESTION IN TRUE FOCUS. 


Sir,—The Government is introducing an Eight Hours Bill, 
and workmen would be well advised to make up their minds on 
the general question of working hours. The problems of hours, 
shifts, and meal times will not be solved to the best advantage 
by the destructive criticism of wild young agitators out to make 
mischief only. The practical workers ought to get at what they 
want for themselves. I write as an old workman and advocate 
of the principle of the five-day working week, and as such I desire 
to offer a few practical remarks on the hours of labour problem, 
and I venture to sound a note of warning. 

The new Government measure is bound to be largely per- 
missive. Every detail cannot be definitely fixed by law. 
Employers and workmen will need to negotiate between them- 
selves, and also to offer guidance to the Minister of Labour from 
time to time. The main essential is a reasonable spirit on both 
sides. The Bill provides for the establishment of a general 
forty-eight hours working week, but power is given to the 
Minister of Labour to vary the provisions in the national interest. 
or in the interest of a particular industry, provided the hours of 
labour are not less favourable to the persons employed than the 
corresponding hours contained in the Bill—this is not very 
clear, and will need explanation—and that before such a Pro- 
visional Order becomes operative the Minister of Labour shall 
submit the Order to Parliament for confirmation. There is a 
clause providing for a half-day holiday each week, and another 
stipulation is that there shall be no working at any time between 


| ten in the evening and six in the morning on Sunday and Bank 


holidays, subject to certain exceptions. 

Before there is any attempt at’ definite settlement we ought to 
be quite clear about what we have in view. There is a great deal 
of mental fog about this hours question. Men are apt to seize 


| upon one or two points in the problem and leave the others 


unnoticed until trouble arises. It was so with the miners over 
their Eight Hours Bill. First, let us make sure of our objects, 


| then consider what industry will stand without detriment to the 


common good, and, finally, decide upon the hours, shifts, and 
meal times most suitable. The chief object, of course, is 
increased leisure. But this must be tempered in accordance 
Unlimited leisure is no use unless 
we have an abundance of food, clothing, houses, furniture, 
luxuries, and other good and necessary things. And these 
things cannot be secured without industrial production, which, 


| in turn, cannot be properly secured without hard labour and 


Production must be kept up if we are 
The hours of labour should only be 
reduced gradually as we perfect our machinery and methods 
and consent to make better use of our appliances. Goods can 
only be produced by labour. An abundance of goods at reason- 
able prices can only be produced by honest labour plus the aid 
of machinery and science. The silly young shouters among the 
miners and engineers, who are prating and cackling about six 
and five and even four-hour days should pause a moment and 
consider what would happen to their food supply if all the 
farmers and farm workers enforced a thirty or forty-hour week, 
and if skilled ploughmen insisted on picking fruit, as some skilled 
mechanics insist upon watching one simple repetition machine 
which any smart girl could manage. Restriction of output is 


scientific management. 


Steam boilers. 
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F = any higher rate of firing in pounds per square foot of grate 


area. 
f = any lower rate of firing in pounds per square foot of grate 
area. 
E = any higher rate of evaporation in pounds per square foot of 
heating surface. - 


e = any lower rate of evaporation in pounds per square foot of 
heating surface. 


a@ crime against the community and a fraud on the workers 
themselves. But that by the way. 

One great danger in connection with the 48-hour week, or 
so-called eight-hour day, is that the multiple-shift system, or 
the scheme of working three shifts every twenty-four hours, 
may be too widely adopted. In some cases, such as blast- 
furnace work, it is necessary to operate right round the clock, 
night and day ; but the 24-hours-a-day system ought to beavoided 
as far as possible. Night work is unnatural and unhealthy. 
Changing shifts—the principle of one gang of men working 
one shift one week and another shift the next week—is distinctly 
bad for health and domestic and social life. When the Mines 
Eight Hours Act was carried the Minister in charge of the Bill 
actually recommended the measure to Parliament on the ground 
that it would lead to the introduction of the three-shift system, 
which, he contended, would mean economy and greater output 
in mining, more leisure for the miners, and greater safety. 
But how did it work out ? It defeated all its own main objects. 
Production was reduced, accidents increased, and the miners 
got less leisure. This was particularly so in Northumberland 
and Durham, where the multiple-shift system was introduced. | 
The hewers were put on three shifts per twenty-four hours, and 
the lads and transit hands on a double-shift arrangement. That 
meant practically five shifts. The result was that in house- 
holds where two or three sons or lodgers as well as the father 
were employed in the mines the workers were going out and 
coming in at almost all hours of the day and night. Home life 
was absolutely upset. The women had hardly ever done pre- 
paring meals and changes of elothing. As many &s ten separate 
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meals had to be got ready daily between 4 a.m. and 11 p.m. 
Children were so neglected that at least one public health 
authority called special attention to the increase in the infantile 
death-rate, which was attributed to the circumstance that the 
miners’ wives had not time to attend properly to the children 
under the mines eight hours system. Young lads could not 
attend evening classes regularly owing to the changing shifts, 
and the men had to hold their meetings on Sundays because 
full attendances could not be obtained any other day or night 
with a third of the miners always at work. Again, where men 
had been able to ‘‘ make wages ” on five days a week by extra 
working on mid-week days, and were thus able to take extended 
week-ends off for gardening or sport, they had to put in six shifts 
a week under the new system to get anything like the same 
earnings. Moreover, the pits had not time to cool; there was 
not time enough for repairs at the week-ends ; and with the 
workers less alert through the changing shifts accidents very 
largely increased—the opposite of what was predicted by the 
backers of the Eight Hours Bill. Before the Mines Eight Hours 
Act became operative the deaths from mining accidents averaged 
four per working day. In the first two or three years under the 
new law the deaths averaged six per day. From an average 
of between 1000 and 1200 deaths a year the number of deaths 
jumped up to between 1400 and 1800 a year. There were 
many strikes in the North of England coal trade against the very 
system which the politicians advocated when they passed the 
Eight Hours Bill. 

The fundamental objection to the demands of Labour for an 
eight or seven or six-hour day is that the tendency is to establish 
uniformity of hours over all* trades and seasons regardless of 
special circumstances. It is one thing for an authority in 
London to lay down laws and rules that only this, that, or the 
other shall be done ; but to make these orders fit various trades 
and seasons and local requirements is quite another proposition. 
There must be freedcm within rather wide limits unless more 
harm than good is going to be done. It is just here that there 
is so much rocm for negotiation between employers and work- 
men. There is no sense in all these claims for industrial uni- 
formity. There is more fatigue in six hours’ labour in one trade 
than in ten hours in another cecupation. Again, some trades 
ought to work longer hours in summer than winter, and others 
should work longest in winter. 

My own proposal, briefly, is that the new hours—seven, eight, 
nine or ten per day, according to the nature of the work or the 
time of the year—should be put in in five days a week, making 
the whole of Saturday instead of half of it a holiday. As far as 
possible night shifts should be avoided, and as far as possible 
the one-break-for-meals should be. adopted, in order to limit 
the time of absence from home and to give an extra meal at 
home. The starting time should be as late as possible on 
account of the men taking breakfast at home, though, of course, 
there should not be very late working into the evening. There 
should be just half an hour for lunch in the middle of the day, 
the men dining at home in the evening as well as breakfasting 
there in the morning. I submit that the clear week-end off from 
Friday afternoon to Monday morning would be a boon out- 
weighing any objection that might reasonably be raised against 
any other part of the scheme. As for the objection that has 
been raised against the new hours in the engineering industry 
on the score that it involves the women getting up at a very 
early time to prepare breakfasts for the men, well, this is paltry. 
Why should the women have extra work because the men are 
getting a big concession ? Why cannot the men get their own 
breakfasts ready ? They would still have more leisure than 
under the old system. E. T. Goon. 

Sheffield, September 22nd. 


BELT DRIVING. 


S1s,—-I proposed to cease my letters partly because I had 
received my full share of yont space and partly because further 
correspondence seemed merely recapitulation. Mr. Hopper 
seems to have opened a new road, which is, however, not so 
interesting to practical men, nor, T fancy, much use to those who 
started this hare. Mr. Hopper has, I think, not read the whole 
of the previous correspondence. (1) 4s to “ initial tension ” 
as regards its relation to t == running slack side tension. 
Obviously if there is any difference of load on the two sides of 
the drive the tighter side must stretch more than the slacker 
side, and thus the tension on the slack side when the belt is 
transmitting powcr must necessarily be less than when 
standing or running idly. This point has been already 
dealt with by me, and means shown of allowing for it, 


the formula 


s.¢., after calculating the theoretical a 


a 
7 ———» 


ex 
180 


. R=e 


the calculated initial tension must be reduced by the extra 
stretch given to the tight side by the H.P. pull imposed on that 
side, or, since this method is complicated, the practical man can 
simply use a lower value of friction coefficient giving straight 
away the approximately true value of R under working con- 
ditions. 

Mr. Hopper's formula is useless to a practical man, elthough 
it states the same thing in another manner. 

(2) Long versus short drives. Any practical man knows that 
a belt working on short centres is not as effective as one working 
on longer centres, a tighter belt generally being necessary in the 
former case. Asked for a reason why, I gave as one reason that 
at @ given belt speed there was less time during its passage 
over the slack side to recover the extra stretch, leading to loss 
of slack side tension given to the belt by the H.P. pull imposed 
on the belt on one side only. In other words, the loss of initial 
tension is greater than would be obtained in the case of a drive 
on longer centres. I fail to see how such a statement by me 
can be strained into an assertion that short are better than long 
drives, 

(3) I believe Professor Lorenz is quite wrong in asserting that 
leather Lelts contract suddenly, +.¢., that there is no sluggish 
return, and I base my opinion on :-— 

(a) The fibrous nature of the material causing great internal 
friction. The fibres unstrained occupy different positions to 
what they do when strained. When under heavy strain they 
will slip back quicker than when lightly strained. As con- 
traction occurs the stress becomes less, the contraction then 
slows down on account of the lessened force to overcome both 
the internal friction and the same weight or mass, the friction 
piokably being the most important agent. 

(t) A heavy belt cut and laid out on the floor wil! continue 
to contract for some time. Only part of the “ stretch ” is taken 
up suddenly. 


(e) Small-scale experiments made by me—copy enclosed— 
some nine to ten years ago, designed to ascertain the elastic 
modulus of leather of good quality for the purpose of calculating 
how much shorter a belt should be cut than the measured length 
to give a designed initial tension. I found that after making 
a test I had to wait quite an appreciable time---much more 
than a small fraction of a second---before I could measure the 
permanent set. This P.S. being taken as the stretch remaining 
when the rate of contraction became very slow, t.e., “* prac- 
tically” negligible, but the strap continued to contract even 
long after the point at which the P.S. was taken. 

It will be noticed that E is not constant, but rises slowly 
with the stress, indicating that leather is not truly elastic. Two 
figures are given for each number, one being that corresponding 
to the total extension and the other to the total extension less 
the assumed P.S. 

The strap was laid on a beard and clamped at one end. ‘lwo 
pencil marks were made across it with a square and strained by 
a weight and cord over a pulley at end, the efficiency of the pulley 
being separately tested. After each test the weight was 
removed and the contraction noted. 

March, 1910. 


Test vt Leather Strap. G.7. 3. 





Test | Load. | Extension. Strain. Stress. “5 





mm. 


3.00 6,150 


0.015 
0.01125 8,200 


5,700 


0.02 
0.01625 7,000 

0.02125 6,400 

0.0175 7,770 


0.0225 





6,980 
158 
0.01875 8,400 


0.0275 


6,900 
190 


0.0225 8,400 


0.02875 7,850 
0.02375 9,450 


0.0295 





8,400 
10,000 


8,550 


0.025 





10,100 


8,650 





0.035 


0.030 


0.0395 


9,000 





10,650 


10,000 


6. 0.0335 


0.045 





8.9to 9.0 


ll 40 448 
7.00 0.035 21,800 





P. set taken when contraction becomes very slow -= 
4= 0.75 5 = 1.00 9= 1.50 ll = 2.00 


Nore.—No. 11 went back to P.S,= } in ten minutes after 


taking off of load. 
Strap of smooth-dressed cowhide. 
= 200mm. Width 33, thickness fin. 


Length under test 


There is no absurdity to be reduced by Mr. Hopper or anyone 
else as regards heading (2). 

Mr. Hopper practically asserted that the speed of a belt is 
governed by the length of centres, which is certainly not the 
ease. It is governed, of conrse, by the conditions of the drive, 
such as the permissible size of the pulleys and ther volutions and 
by other demands. Certainly if the long belt had a speed pro- 
portionate to its length it would be working—as regards belt 
contraction-- under precisely the same conditions as the shorter 
belt, but this is no answer to the theory I uphold, since belt 
drives are not designed in such a manner as that suggested by 
Mr. Hopper, and | certainly did not state that sluggish take up 
of stretch was any advantage to a short drive, but the direct 
contrary. My own observations show that leather, after release 
frum stress, contracts at 1 rapidly reducing rate. A consider- 
able part of the extension under heavy stress is recovered so 
rapidly as may be said to be almost instantaneous. 

Mr. Hopper has necessarily nct given the whole of Dr. Lorenz’s 
experiments, and those who, like myself, have not seen the 
criginal are at a disadvantage. Except for the point that E varies 
with the load, my experience is directly opposite to this experi- 
menter. 

Mr. Hopper is, of course, well aware that it is necessary to 
measure the “‘ strain ’’ as well as ‘stress ” to determine E, and 
it is poesible that the discrepancy between us may be due to 
differences in measurement of “ etrain.” 

Gro. T. Parpor. 
Angmering, September 13th. 


——— 


IS THERE*-ENOUGH WEALTH TO GO ROUND ? 


Sir,—It is true, as Mr. Ferguson indicates, that in my previous 
letter I did only skim the surface of the matter, and since he 
does not appear to have gathered much from the broad and 
strong hints I put forth, I beg now that you will kindly allow 
me to go a little deeper into the matter. 

Competition for jobs between workers, especially the least 
skilled grades, tends to lower wages to the mere subsistence 
level. This competition is somewhat eased in the more skilled 
grades of labour partly because of the relatively fewer numbers 
engaged and partly by reason of the efforts of trade unions. 
So long, however, as competition between workers exists—or, 
in other words, so long as the field to which workers may apply 
their labour is restricted in area—so long will wages tend to the 
bare subsistence level and a large number of individuals remain 
without work, no matter to what extent science and invention 
may increase production. 





Obviously, then, the remedy is not merely more science and 


more invention, nor particularly more Government officials 
but an extension of the field upon which workers may Cony 
their labour, thus giving them direct access to the elements ot 
Nature and enabling them to become wealth producers, The 
present obstructive hindrances to such an end are those un. 
natural restrictions imposed by our system of land-holdin 

which, in denial of human rights, enable certain individuals vf 
their will to dole out or to withhold the elements of Nature, 

If Mr. Ferguson subscribes to this fundamental Concept of 
the fullest utilisation of the elements of Nature and of th, 
powers, mental and physical, of men, I am with him entirely 
and would fully concur that there would then be ample wealth, 
to go round. 

The world has never seen an advance of such magnitude jn 
the mechanical arts and in productive capacity as has occurred 
during the last century, and yet the greater part of the people 
are still forced to live round about the subsistence level. Mechanj. 
cal arts and invention have thus had an extensive trial and have 
failed simply because our system of land-holding allows prac. 
tically all wealth above what is required to pay workers a bare 
living wage to percolate through the various stratas of the socia| 
and industrial body into the hands of those individuals, &e, 
who hold the land and consequently control the use of the 
elements of Nature. 

E. P. WaRp, A.M.I. Mech. BE, 

Penzance, September 16th. 

P.S.—I have not forgotten the takings of ‘ Capital.”’ These, 
so far as they may be unjust to labour, are only possible under 
the arch-monopoly of land. 


Srr,—The answer to the conundrum should be obtainable 
when unproductive activity gets switched over in adequate 
proportion to the production, distribution, and utilisation 
representing the wealth desired. 

But I do not think we should get on to the right road by 
setting up a caste of officials to teach the rest of the people how 
to think. It is only too likely that it would lead to the official 
body telling the others what to think, and the forbidding of the 
exercise of individual judgment. Intelligence itself would be 
in danger of extinction. 

Even in this ultra-bureaucratic decade there are, happily, 
numbers 6f people left who need no precious Ministry of Thinking 
to tell them how to use their own brains. It is desirable to 
beware of any proposals which would point the way to wrong. 
headed retrogression. A. C. Garwoon, 

London, September 15th. 


THE FINNEY HAND PUMP. 

St1r,— The article in the issue of THE ENGinEer dated August 
22nd lifts a little of the mystery which has surrounded the Finney 
hand pump for the past two or three years. The line drawing 
given with the article assists the engineer to understand the 
operation of the pump, but the article is extremely vague as 
to the duties it will perform. 

By close examination of the line drawing and the photograph 
of the pump it will be seen that the two do not agree, suggesting 
the existence of two different pumps. 

The writer has before him a photograph of the Finney pump 
as it was when exhibited at Lyons, France, last March, also a line 
drawing of what appears to be the origina! Finney pump, and 
these designs are totally different. 

It is therefore clear that four different constructions have 
been made in order to attain some definite object, and it is 
stated in the article that in order to overcome the difficulty of 
pumping against a head, an arrangement is being devised whereby 
a supply of compressed air will be used to bring the volume of 
air back to normal. This statement admits that the pump has 
yet to undergo a further modification, and it remains to be seen 
whether this proposed fifth design will accomplish the duties 
required. 

Will the Engineering Supplies Company be good enough to 
explain the following extracts from their leaflet, which was 
distributed at Lyons and caused much comment :—(1) That 
the arrangement makes the volumetric efficiency of the pump 
entirely independent of the cylinder and pistor and increases its 
capacity enormously. (2) The volumetric efficiency is entirely 
dependent upon the bore of the suction pipe and the size of the 
water passage in the pump. (3) The cylinder and piston are of 
small dimensions, as their sole duty is to extract the air from the 
water passages and maintain the necessary vacuum, the atmos- 
phere doing the rest ; the work of operating the pump on reason- 
able lifts is extremely light. (4) This is without question the 
most highly efficient pump ever produced. 

Septembcr 11th. Pump DRAUGHTSM\N. 


PULVERISED FUEL. 


S1r,—In Mr. L. C. Harvey’s article on use of pulverised coal 
in your issuc of August 22nd we are much interested, and note 
that in the near future it is probable that small consumers like 
ourselves will be able to obtain pulverised coal for steam raising 
and other purposes. We considered the use of this fuel some 
considerable time ago, but were deterred by the heavy cost of 
pulverising plant, in which we would have been involved, and 
this especially as the plant would not need to work probably 
one-tenth of its time. We hope that the facilities Mr. Harvey 
mentions will materialise shortly, and if we can thus obtain 
supplies of pulverised fuel we shall certainly not hesitate long 
in experimenting and, as we would hope, adopting the system. 

It seems to us that, given such supplies, there cannot be any 
question about the advantages on the score of economy in fuel 
and labour-saving and cleanliness. When burning solid fuel 
it is almost impossitle to avoid considerable loss of unburnt 
fuel of small size dropping through the grate bara and being 
taken away with the ashes. Although this loss is known, it 18 
very generally recognised that the fuel value recovered would 





not justify the expense of separation. 
(For W. Stsson anp Co., Lrp.) 
W. Sisson. 


Gloucester, September 11th. 








INTERNATIONAL ELECTROTECHNICAL COMMISSION.—A plenary 
meeting of the International Electrotechnical Commission will 
be held in London on October 20th, 21st, 22nd, and 28rd. This 
will be the first plenary meeting since the outbreak of war, and 
important questions in regard to the future work of the Com- 
mission will come forward for decision. It is confidently expected, 





we understand, that forty to fifty delegates will be present 
representing sixteen to eighteen countries. bh 
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Centrifugal Rain and Spray Guard. 


In various positions, on board ships, on locomotives, 
on aeroplanes, on motor cars, &c., where it is necessary 
to provide a look-out window or screen of glass or ot her 
transparent material, trouble, annoyance and discomfort 
frequently arise by reason of the difficulty experienced 
in keeping the window or screen free from water, rain or 
snow. The screen of a motor car is rendered opaque in 
a snowstorm, vision through the cab windows of a loco- 
motive is clouded by driving rain, and on board ship mist, 
rain or a heavy sea will obscure a look-out window or 
render the officers’ binoculars temporarily useless if they 
are taken outside into the open, j 

A simple yet ingenious and, we believe, effective method 
of overcoming the difficulty here referred to was invented 
during the war by Mr. A. de Normanville. When this 
device was first brought to our notice it was obvious that 
nothing should be published about it, for the time being, 
but the necessity for secrecy no longer holds, and below 
we give a description of the de Normanville patented 
“clear view screen,” or centrifugal rain and spray guard, 
as it is now being made and supplied by George Kent, 
Limited, 199, High Holborn, W.C. 1. The device, we 
may say, has been extensively improved since its intro- 
duction, and has already been definitely adopted by certain 
steamship lines, notably by the White Star, for the Cedric, 
Celtic, Baltic, Olympic and Adriatic, and by the Cunard 
for the Aquitania, Mauretania, Carmania and Caronia. 
Our description below covers the maritime application of 
the invention, for it was in this connection that the device 
passed through its ‘teething troubles." Various other 
applications are under weigh, but the general principle 
of action in them is the same as that described. 

The effective part of the de Normanville window 
or screen is a circular dise of glass of virtually optical 
quality. The principle of the invention consists in rotating 
this dise about an axis normal through its centre at such 
a rate that any rain, water or snow falling or collecting 




















DE NORMANVILLE CLEAR VIEW SCREEN 


on it will be immediately shot outwardly off it under the 
action of centrifugal force. As showing the efficacy of the 
principle, we may state that a bucket of water has been 
dashed on to a marine example of the invention, with 
the result that in just two seconds the window was clear 
and unimpaired vision through it was restored. 

An advanced development of the invention is illustrated 
herewith. The form shown is that which has been arrived 
at after considerable trial at sea on White Star and Cunard 
liners. The rotating window, it will be gathered, is 
mounted in a protecting metal-work box or hood journalled 
on a pedestal. The observer, with his head and shoulders 
inside the hood, can thus use his binoculars in comfort, 
even in the face of a green sea, and can swing the hood 
and window round to any angle by means of his elbows 
without lowering his glasses. In addition, the window 
has been fitted at its centre with a back and fore sight, 
while on the base of the hood there is mounted a pelorus 
or dummy compass. In this manner means are provided 
which permit the observer to take the bearing of a passing 
headland or other object. 

The practical success of the device depends upon certain 
important though apparently minor features. Thus, the 
driving of the dise presented at first several difficulties. 
After trying bevel and friction drives, the inventor finally 
found a belt drive best. As the material for the belt, 
however, leather could not be used, on account of the 
great and rapid variations of atmospheric conditions to 
which the exposed position of the device on board ship 
would subject the belt. Various substitutes and alterna- 
tives for leather were tried, and in the end a rubber 
substance, which was semi-elastic and non-hygroscopic, 
and which could be moulded to size without a joint, was 
adopted and fully met the conditions. 

Again, careful attention had to be given to the optical 
quality of the glass, the method of fitting the edge of the 
dise to the hood, the support of the dise axis, and the 
method of applying driving power to the disc. The 
question of the quality of the glass used was placed for 
solution in the hands of a competent optician, and as a 
result the glass now employed is such that no loss of light 
or definition can be detected as a result of the interven- 
tion of the glass until the line of vision is directed through 
it at angles greater than 60 deg. to the normal. In this 
way a large field of unobstructed vision is obtained, even 
without rotating the casing on its pedestal. As regards 


the fitting of the dise to the casing, it will he understood 
that the fit has to be sufficiently close to prevent water 
leaking through the joint, yet sufficiently open to permit 
the drive to be substantially free from friction. The 
periphery of the disc, it will be seen, is surrounded by a 
split ring—of gun-metal—the edge of which is coned to 
fit, with about $ mm. of clearance, within a conical ring 
fixed to the casing. Should water pass into the clearance 
space, it will be thrown off the rotating ring and forced 
back again to the front of the disc. Should the water 
succeed in passing through the clearance space, it will 
still have to pass through a second confined passage at 
the rear of the rotating disc, and before it can leak through 
to the inside of the protecting hood the opposition of 
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THE SCREEN AND HOOD IN SECTION 


centrifugal force has again to be overcome. In practice, 
it is found that when the dise is running the joint is per- 
fectly impervious to the passage of water, even when it 
is deliberately projected from a hose pipe directly on to 
the joint. 

The dise is carried on a central tapered pin fixed in a 
cross bar spanning the window frame. Over this pin 
there slips a bush formed at the rear as a grooved pulley 
for the driving belt. A small nut screwed on to the end 
of the tapered pin prevents the bush from slipping off, 
but as the force of the wind on the window will generally 
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PLAN OF DUMMY COMPASS ON BASE OF HOOD 


tend to press the bush on to the pin, the end of the pin 
is fitted with a small hardened ball, against which there 
bears a set screw fixed in a cap screwed on to the end of 
the bush. A Stauffer lubricator is fitted to the inner end 
of the tapered pin to supply grease to the bush bore 
through a drill hole. The glass dise is held between the 
pulley on the bush and a capped nut screwed on to the 
bush. By unscrewing the capped nut, the glass dise can 
readily be removed, and when it is removed direct access 
is obtained to the belt for removal, &c. In the earlier 
designs of the device the window was mounted on ball 
bearings, but it was found that the noise produced by 
such bearings when intensified as it was by the presence 
of the hood, was quite sufficient to make its elimination 
worth while. 

The driving of the disc is effected by means of a small 





electric motor fixed to the inside of the hood. Some 


difficulty, we believe, was experienced in obtaining a 
suitable small motor from outside sources, and in con- 
sequence Messrs.. Kent themselves took up the manu- 
facture of this detail. It is of interest to note that in the 
case of an aeroplane, while the dise can be driven by a 
windmill of the familiar pattern, it can alternatively be 
rotated by fixing small blades directly to its edge. We are 
informed that at the first trial of this method a speed of 
rotation considerably in excess of that actually required 
was obtained. 

On board ship the screen may be fitted in a hood—as 
illustrated in the engravings—or it may be mounted in a 
rectangular wooden frame, which is fixed as a part of 
one of the windows of the wheel-house. Commonly one 
such screen is provided in addition to a starboard and a 
port pedestal type screen. In the latter type, as we have 
said, a pelorus or dummy compass is now embodied. The 
case A of the pelorus is fixed to the base of the hood and 
carries a pointer B—see also the plan view. The dial is 
separately mounted on an extension of the pedestal, and 
when the clamping nut C is loosened it can be rotated. 
A pointer D lies beneath the clamping nut, but is not 
rotatable relatively to the pedestal. In use, the nut C is 
loosened and the dial is rotated until the pointer D indicates 
the course upon which the ship is set, the necessary infor- 
mation to this end having been obtained from the navi- 
gating compass. The dial is then clamped by means of the 
nut C, and the ship is held on a steady course. The hood 
can then be turned until the sights at the centre of the 
screen register on the object of interest—a headland or 
lighthouse, for example. The pointer B will then indicate 
the bearing of the object. 

In the wooden base surrounding the top of the pedestal 
there is—as shown in the half-tone engraving—a switch 
for a light lying below the pelorus dial, a serew handle for 
clamping the hood to the pedestal and a switch controlling 
the driving motor. Normally the upper half of the screen 
is used for observation purposes, but an observer of stature 
less than the normal can use the lower portion if he turns 
up the wooden elbow flaps hinged to the sides of the hood. 








HAND v. AIR DRILLS POR STOPING. 


In the course of the discussion by the South African 
Institution of Engineers of a paper on ‘* Hammer Drills 
for Rock Boring,’ by Mr. H. S. Potter, Mr. J. H. Veasey 
gave a large amount of information with respect to modern 
methods of stoping, and suggested that it might prove 
economical to adopt a smaller diameter of hole and replace 
hand drills by light pneumatic hammer drills. In this 
connection he pointed out that during the year 1918 over 
20,000,000 tons of ore were mined from stopes on the fields 
of the Rand, of which about 8,000,000 tons were produced 
by hand and about 12,000,000 tons by machine. Assum- 
ing 8 tons per machine shift, 312 shifts per year, two 
native operators per machine, and four holes to a shift’s 
work, it would require 4800 machines and 9600 native 
operators drilling 6,000,006 holes to break this 12,000,000 
tons. If it were possible to do the same work with 
machines requiring only one native per shift, the saving 
to the industry on these 6,000,000 holes would be about 
9d. per hole less cost for native labour, a total of £225,000 
during the year, with 4800 fewer natives. Assuming that 
these 4800 natives would be available for other work, 
about 1200 of them could be employed on light one-man 
stoping machines, which at 8 tons per machine shift would 
yield 9600 tons per day increased output, or 3,000,000 tons 
per annum, while the remaining natives, viz., about three- 
fourths of the total, would be required for steel carrying, 
shovelling, and tramming the increased output. 

Again, in regard to the 8,000,000 tons obtained from 
hand stoping, it is difficult to say how many natives were 
actually employed on this work. But if it is assumed that 
one native breaks about 300 tons per annum, it would 
appear that about 27,000 natives were so employed. 
Neglecting the odd 7000 as being engaged on work which 
might be entirely unsuited for light machines, and assum- 
ing that the remaining 20,000 could be used in connection 
with light machine stoping—allowing as before three- 
fourths of the total number for steel carrying, shovelling, 
tramming, and incidental work—-5000 of these natives 
would be available for light one-man stoping drills, which 
at 8 tons per machine shift and 312 shifts per year would 
break 12,000,000 tons, an increase of 50 per cent. over 
the hand work. 

It must not be inferred that any reduction in cost per 
ton mined has been foreshadowed in this last comparison. 
Hand stoping is one of the most economical methods of 
mining on these fields, and it is not suggested that a light 
machine and rig, requiring only one native per machine 
shift, will be cheaper so long as the old average is adhered 
to for a shift’s drilling. Also it must be remembered 
that many concerns would not be justified in making the 
capital expenditure required for the necessary equipment 
of machines, rigs, hoses, steel, and pipe lines. At the 
same time it is believed that if these light one-man drills 
are allowed to do all they can in the hands of trained 
operators, light machine stoping will eventually be cheaper 
than hand stoping. 








THE firm known as Automatic and Electric Furnaces, 
Limited, has decided to lend a magnetic sclerometer, 
complete with samples of different steels having varying 
heat treatments, for short periods for purposes of demon- 
stration to recognised educational authorities upon 
receipt of an application from principals or senior demon- 
strators. 

In Switzerland the Gasworks Union requires an ash 
guarantee for washed products and screened coal. For 
an excess of ash content above a given average a reduction 
in price is demanded corresponding to the excess. On 
coal having an ash content less than the standard amount 
an increase on the price is allowed. A similar practice has 
been established in Sweden, where a reduction of a penny 
a ton is made for every } per cent. of ash above 6 per cent., 
and an increase of a penny per ton for every 4 per cent. 





below 4 per cent. 





$16 


THE ENGINEER 


Serr. 26, 1919 





= ———......, 





Fuel Economy and Consumptions 
in the Manufacture of Iron and 
Steel.* 


By Professor W. A. BONE, Sir R. HADFIELD, and 
Mr. A. HUTCHINSON. 


INTRODUCTION. 


DvuRInG the course of its investigations the British 
Association Fuel Economy Committee made, in the year 
1916, certain detailed inquiries, through its Metallurgical 
Sub-committee, into the actual fuel consumptions in a 
number of selected British iron and steel works, in order 
to obtain reliable data upon which conclusions as to possible 
future economies might be based. The method adopted 
was to ask each of the firms selected to answer a series 
of carefully drawn up questions as to their fuel consump- 
tions and arrangements, on the understanding that their 
replies should be sent for analysis to Professor Bone 
without any names being disclosed. Accordingly, on 
receipt of their replies, Professor Bone proceeded to 
analyse and tabulate the information contained therein, 
according to a plan whereby the identity of each firm in 
question was concealed under a distinctive Roman 
numeral, the key to which has since remained in his 
exclusive possession. 

The Committee, having thus collected and analysed all 
this information relating to British practice in the years 
1914-15, had next to consider how it might best be pub- 
lished and made generally available in some conveniently 
summarised form. It was decided to confer with the 
Council of the Iron and Steel Institute, who at once took 
up the matter, and were good enough to offer to publish 
the results of the inquiry. They further proposed that 
this report, together with other contributions, should 
furnish the basis of a general discussion upon fuel economy 
at the next autumn meeting. 

The prime object of the investigation being to obtain 
reliable data as to the present state of fuel consumptions 
and economy in regard to (a) blast-furnace practice and 
(6) steel works and rolling mills producing ordinary steel 
sections, the Committee decided not to complicate the 
subject by extending very far their inquiries to the manu- 
facture of crucible and special alloy steels. For in the 
latter, “‘ heat treatment ”’ plays such an essentiel and 
prominent part that fuel economy per se, although im- 
portant, must always be regarded as subordinate to the 
ultimate quality of the product. Dr. Stead, however, 
obtained some information from two Sheffield firms as 
to their coke consumptions in the melting of crucible steel. 
This information is included in the report, because it 
raises the question of the alleged unsuitability of “* by- 
product” coke for that purpose. In cupola practice in 
ironfoundries conditions differ so greatly that it was deemed 
inadvisable to include this aspect of the subject in the 
scope of the inquiry. 


Section I.—HIsTorIcat. 


It may be justly claimed that, for at least three-quarters 
of a century after James Neilson’s epoch-making invention 
of the use of hot blast in 1828, British metallurgists led 
the way in regard to fuel economy in the manufacture of 
iron and steel. As the result of Neilson’s application of 
hot blast in the smelting of iron, the coal consumption 
per ton of iron produced is said to have been reduced 
from 8 tons 1} ewt. with cold blast to 5 tons 3} ewt. with 
blast preheated to 300 deg. Fah. only, whilst with blast at 
600 deg. Fah. it was further reduced to 2 tons 5} ewt. only. 
This wonderful achievement inaugurated an era of con- 
tinuous progress in fuel economy which has not yet closed. 

In 1845 Bunsen and Playfair reported to the British 
Association the results of their investigations on the 
composition of the gases at various levels in a blast- 
furnace. They came to the remarkable conclusion “ that 
in the furnaces of Alfreton not less than 81.54 per cent. 
of the fuel is lost in the form of combustible matter still 
fit for use, and that only 18.46 per cent. of the whole fuel 
is realised in carrying out the processes in the furnace.” 
They also pointed out that “* hot-blast furnaces fed with 
coal are peculiarly adapted for the economy of gaseous 
fuel, which may be conducted from the furnace and applied 
without in any way interfering with its operations. Ae 
As long ago as 1814 such waste gases had been used in 
France for making steel by the cementation process and 
for the burning of bricks, and in 1837 the attention of 
ironmasters was drawn to the enormous wastage of energy 
involved in the then prevalent custom of allowing the 
gases to burn as they issued from the furnaces. But the 
publication of Bunsen and Playfair’s memoir put the 
matter forward in a manner that compelled immediate 
action. Thus, we find that in the same year Budd 
patented a stove for heating the blast by means of the 
furnace gases, and that sometime afterwards he also used 
them for firing boilers. In 1850 Parry introduced at 
Ebbw Vale the well-known “ cup and cone ” arrangement 
for closing the throat of the furnace, so that the gases 
might be led off and utilised. Two years later iron ore 
was calcined by means of the gases at Coltness. 

Following on the lines of Bunsen and Playfair, Lowthian 
Bell began his investigations upon fuel economy in the 
blast-furnace, which were subsequently published in his 
** Chemical Phenomena of Iron Smelting” in 1872. His 
investigations clearly demonstrated the beneficial results, 
in regard both to weekly output and coke consumption, 
obtained by proportionately increasing the furnace dimen- 
sions. Meanwhile, other ironmasters had been similarly 
increasing both their furnace dimensions and blast tem- 
peratures, thinking that each successive increase in dimen- 
sions would result in further fuel economy. In this they 
were powerfully aided by the independent invention by 
Cowper and Whitwell of hot-blast stoves fired by the 
furnace gases on regenerative principles. But their expec- 
tations were hardly fulfilled by the performance of two 
gigantic furnaces, each 103ft. high and 33,000 cubic feet 


* Abstract of a report presented to the Iron and Steel Institute 
Autumn Meeting, on behalf of the British Association Fuel 
Economy Committee. 





capacity, erected in 1868. In that year Cochrane, advo- 
cating the use of still higher blast temperatures, expressed 
the opinion that ‘* enough heat might be conveyed into 
the furnace with the blast to enable a ton of iron to be 
produced from Cleveland stone with 13 ewt. of coke.” 
Bell, who had been investigating the matter in his 
laboratory from a fundamental standpoint, discovered the 
reversibility of the interactions between carbonic oxide 
and the oxides of iron at all temperatures in the blast- 
furnace. This discovery proved beyond all question that 
the natural laws governing the reduction of the ore in the 
blast-furnace make it impossible to utilise, within the 
furnace itself, more than a certain fraction—which Bell 
seems to have considered as about 53 per cent.—of the 
total available energy of the coke charged into it. Upon 
this cardinal fact, which confronts every ironmaster, the 
whole question of fuel economy in iron and steel works 
mey be said to hinge. Bell’s main conclusions may be 
summed up as follows :—(1) No advantage can possibly 
accrue from en increase in the height or capacity of the 
furnace beyond the limits which would permit of the gases 
leaving the furnace at a temperature of about 300 deg. 
Cent.; and (2) the practical limit beyond which the reduc- 
ing power of the gases cannot be further utilised in the 
furnace is reached when at their point of exit therefrom, 
and at a temperature of 300 deg. Cent. they contain 
45 to 50 of carbon dioxide to every 100 of carbon monoxide 
by volume. He held that, in regard to Cleveland practice, 
the limiting furnace dimensions would be a height of 80ft. 
combined with a capacity of 16,000 cubic feet, and he 
expressed the opinion that “ taking the ordinary run of 
Durham coal and Cleveland ironstone, the ironmaster 
who produces a ton of No. 3 iron with 214 ewt. of coke, with 
the blast heated to 500 deg. Cent., may consider himself 
working very closely up to the limits of economy which 
are prescribed by the nature of the meterials he is operating 
upon,”’ and that “ it is useless to hope to smelt a ton of 
grey iron from the Cleveland stone yielding 41 per cent. 
of pig metal with anything notably under 20} ewt. of coke.” 





As regards the conversion of the crude product of the 
blast-furnace into steel, Henry Bessemer, in a paper read 
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three different firms who answered the Committee's 
inquiries on the subject. 


Section IT.—-THE ORGANISATION OF FUEL Economy py A 
MopERN IRON AND STEEL Works. 


The achievement of the utmost fuel economy in g 
medern iron and steel works is essentially a matter of the 
scientific organisation and disposition of the plant as a 
whole, with a view to utilising to the best advantage jn 
the steel works and rolling mills the energy in the surplus 
blast-furnace ‘and coke oven gases. These gases have 
been shown to be sufficient, not only for converting molten 
iron from the blast-furnace into steel, but also for rolling 
the resulting ingots into finished steel sections. The 
possibility of attaining such an ideal is primarily due to 
three great technical developments which have been made 
since 1880, namely :—(1) The manufacture of metallurgical] 
coke in chamber ovens with heat recuperation and by. 
product recovery. (2) The generation of power in internal 
combustion engines from cleaned blast-furnace gas, 
(3) Methods of cleaning blast-furnace gas, (a) by water- 
washing, as in the Thiessen apparatus, or, preferably, 
(6) by electrostatic methods, which have recently heen 
developed in this country. 

The economy in fuel which would result from the con. 
centration of by-product coke ovens, blast-furnaces, 
rolling mills, and steel works on one site, coupled with the 
utilisation of the combined surpluses of coke oven and 
cleaned blast-furnace gases, partly in large internal com. 
bustion engines driving dynamos generating electricity 
for operating the rolling mills and all other machinery 
on the plant, and partly also to displace producer gas in 
the steel furnaces and soaking pits, had become manifest 
during the early years.,of the present century. Thus in 
1910 the late Mr. T. C. Hutchinson satisfied himself that 
with a proper concentration and arrangement of the 
various parts of the producing units “the time would 
shortly come when ironstone would be brought in at one 
end of the works and finished steel would be turned out 
at the other, only such coal being used as was required for 
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before the British Association in 1856, announced to the 
world his wonderful discovery that this can be effected 
on a commercial scale simply by blowing air through the 
molten metal without the expenditure of any additional 
fuel beyond that required to generate the blast. The 
extension of this ‘‘ pneumatic ”’ process to dephosphorising 
iron in a basic-lined converter, which was first proposed 
by Snelus in 1872, and finally brought to a practical 
success a few years later by Thomas and Gilchrist, com- 
pleted a series of inventions which, from the point of fuel 
saving in the manufacture of steel, have perhaps not been 
excelled. Contemporaneously with these great advances, 
the brothers Siemens were successfully applying their 
open-hearth ‘‘ regenerative ’’ furnace to the manufacture 
of steel. 

From the labours of these distinguished investigators 
during the period 1856 to 1880 inclusive, there emerged 
the cardinal principles of fuel economy in the manufacture 
of steel which we to-day chiefly rely upon. Most of the 
subsequent developments that have been made in this 
connection have been mainly in details, such as larger 
furnace dimensions, improvements in mechanical acces- 
sories, and a better understanding of the underlying prin- 
ciples of gas producer practice. 

The coke consumption in the blast-furnace having been 
brought down by 1875 nearly to the then practicable 
minimum, little more was accomplished until Gayley 
demonstrated in 1905 at Pittsburg how it might be further 
reduced by the use of dry blast. 
hematite ores with the blast preheated to a temperature 
between 750 and 850 deg. Fah., he showed that by drying 
the blast until it contained only 1.75 grains of moisture 
per cubic foot, the coke consumption could be reduced from 
2260 lb. to only 1815 1b. per ton of iron produced, whilst 
the furnace output was increased. The ratio CO/CO, 
in the exit gases fell from 1.70 to as low as 1.25, or much 
below the “ practical limit ’’ of 2.0 assigned by Bell in 
regard to Cleveland practice. No complete explanation 
has yet been given as to the causes of the considerable 
economies thus effected. 

Whilst freely acknowledging the merits of the Gayley 
system, the experience of those who have studied the 
question on this side of the Atlantic seems to be that the 
degree of advantage accruing from its adoption varies 
considerably according to local circumstances, such, for 
instance, as (1) climatic conditions, (2) the character both 
of the ore smelted and of the product aimed at, and (3) the 
speed at which the furnace is driven. Hutchinson went 
carefully into the question in relation to Cleveland prac- 
tice, and concluded that it would not be ‘‘ economically 
wise ’’ to install the Gayley system, and doubted whether 
it would generally be so in regard to British plants as a 
whole. This opinion is borne out by the experience of 
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the coke ovens to make sufficient coke to smelt the iron- 
stone.” Mr. Arthur Cooper in 1912 also expressed his 
faith in the practicability of the proposition in very decided 
terms. 

As the result of his association with Mr, Hutchinson's 
enterprise at Skinningrove, Professor Bone was enabled 
to publish in 1916 a diagram—reproduced herewith 
relative to the concentration and disposition of plant 
requisite for the production of a ton of finished steel sec- 
tions from Cleveland ironstone and Durham coke, with the 
expenditure of no more than 1.6 ton of coal charged into 
the coke ovens. In 1917 in a report to the Coal Conserva- 
tion Committee Mr. Benjamin Talbot was somewhat more 
conservative in his estimate of the fuel requirements. 
‘** Although,” he wrote, ‘‘ the calculations show that the 
coal carbonised at the ovens can yield sufficient power 
for the operation of the works, yet for the sake of safety 
it is assumed that an extra 2 ewt. of fuel per ton of finished 
material is required; this added to the 33 ewt. of coal 
used in the coke ovens gives a total of 35 ewt. as being 
the total fuel required per ton of finished material.” 
Professor Bone, on the other hand, is convinced that it 
will ultimately be found that the extra 2 ewt. referred to 
will not be needed. 

‘We may therefore feel warranted in regarding the con- 
sumption of not more than 1.75 tons of good coking coal, 
per ton of finished steel sections produced, as a ‘* practical 
ideal *’ for a modern British plant comprising coke ovens, 
blast-furnaces, steel works, and rolling mills, properly 
disposed on one site, and under one control and manage- 
ment. Certain conditions are, however, either essential 
or desirable for the achievement of such an ideal. (1) By- 
product coke ovens, blast-furnaces, steel works, and rolling 
mills must all be concentrated on one site, and suitably 
laid out in relation to each other. (2) The by-product 
coke ovens must be of the regenerative type, so as to yield 
the largest possible amount of surplus gas. Whether 
the ovens should be heated by ‘‘ dry-cleaned ”’ blast- 
furnace gas, in order to increase the surplus of the richer 


| coke oven gas, is an important subsidiary question which 


is worthy of attention. (3) The blast-furnaces should be 
fitted with double bells in order to minimise loss of gas. 
The blast should be generated by means of a gas-driven 
blowing engine. There should also be a proper distribu- 
tion of the materials in the furnace by means of a suitably 
dimensioned bell. (4) The gases leaving the furnace 
should be dry-cleaned, preferably by some electrostatic 
method, so as to reduce their dust content to about 
0.1 gramme per cubic metre. The hot-blast stoves should 
be heated by this dry-cleaned gas. The gas intended for 
generating power in gas engines must be further cleaned 
until its dust content does not exceed 0.015 gramme per 
cubic metre. (5) There should be separate supplies of 
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surplus coke oven and blast-furnace gases throughout 
the plant ; the mixing of the two should be carried out 
at the various points of consumption as required. (6) The 
gas engines in the power-house should preferably be run 
on cleaned blast-furnace gas only. For steel furnaces 
and soaking pits a mixture of blast-furnace and coke oven 
gases in such proportion as will yield a heating gas of 
between 160 and 180 B.Th.U. per cubic foot should be 
used. (7) The rolling mills should preferably be elec- 
trically, not steam driven. (8) There must be scientific 
management and control throughout the whole heating 
system by properly trained fuel technologists, for it is 
essential that every available heat unit in the plant shall 
be tracked down and effectively utilised to the best advan 
tage. 

With regard to the utilisation of the blast-furnace gas, 
it was ascertained in 1915 by Mr. Knight that the actual 
efficiency of the hot-blast stoves at the Skinningrove 
works was not more than 66 per cent., and that as much as 
29 per cent. of the heat imparted to them was carried off 
by the chimney gases, which left the system at an average 
temperature of 366 deg. Cent. It should, however, be 
remarked that the gas used to fire the stoves in question 
had not been cleaned ; had electrostatic cleaning been 
introduced, it is probable that the stove efficiency would 
have been increased to 75 per cent. 

Taking a typical modern Cleveland plant, using 22.5 cwt. 
of coke per ton of pig iron produced, Professor Bone has 
calculated that the heating value of the combined blast- 
furnace and surplus coke oven gases per ton of iron is 
equivalent to 15 ewt. of the same coke, and that, assuming 
a hot-blast stove efficiency of 75 per cent., no more than 
45 per cent. of the blast-furnace gas need be used for 
generating and heating the blast. The amount of heat in 
the surplus gases per ton of iron, available for the steel 
works power-house and rolling mills, would then be equi- 
valent to that in about 8.5 ewt. of a good bituminous coal. 
And inasmuch as the average efficiencies of gas producers 
and boilers in steel works is certainly not higher than 75 
per cent., the effective coal equivalent of the surplus gases 
would be at least 11.3 cwt. per ton of iron produced at the 
blast-furnace, and, if properly utilised, this should be suffi- 
cient to meet all heat and power requirements in the steel 
works and rolling mills. 

Up to this point we have not mentioned certain further 
possible economies which scientific investigation and 
organisation ought in the near future to effect. We refer 
to (a) the utilisation of the heat in the molten slag from the 
blast-furnace, and (b) the recovery of the heat now lost in 
gas engine exhausts and steel works chimney gases. The 
proportional amount of heat carried off in the molten 
slag from a blast-furnace obviously varies, according to 
the character of the ore smelted and the amount and com- 
position of the slag made per ton of iron produced. The 
latent heats of fusion of blast-furnace slags vary between 
90 and 120, and their specific heats lie between 0.29 and 
0.33. Professor Bone has calculated, in regard to a 
Cleveland furnace producing 1.75 units of slag per unit 
of pig iron, that the heat at present carried off in the 
molten slag is equivalent to that in about 2.62 ewt. of 
coke per ton of iron produced, or to about 11.65 per cent. 
of the heat of combustion of the carbon charged (as coke) 
into the furnace. In Mr. Johnson’s experiments at 
Middlesbrough the heat actually recovered in the form of 
low-pressure clean steam by a ‘‘ quenching”? method 
would appear to have been equal to 5 per cent. of the total 
heat of combustion of the coke charged into the furnace. 
The sensible heat in the exhaust of a gas engine is probably 
not less than one-third of that developed in the cylinder ; 
two-thirds of the energy so lost might be recovered by 
means of a good waste heat boiler. Mr. Knight’s experi- 
ments at Skinningrove showed that nearly 30 per cent. of 
the heat supplied to the hot-blast stove is carried away 
from it by the waste gases. Such a loss would be, at a 
very moderate estimate, equivalent to the heat developed 
by the combustion of 1 ewt. of coke per ton of iron pro- 
duced, of which at least half should be recoverable, pro- 
vided that the stoves were worked with dry-cleaned gas. 
Another large avoidable loss of heat occurs in the waste 
gases from open-hearth furnaces and soaking pits. ‘The 
recovery of these lost heat units is a problem which will 
undoubtedly in the near future demand the attention it 
deserves, and its solution will accelerate the disappear- 
ance of the ‘‘ gas producer ” from “ self-contained ” iron 
and steel plants. 

One further matter calls for remark in regard to what 
may be termed the “ ideal ” plant, namely, the important 
question of how to utilise the surplus blast-furnace and 
coke oven gases during the week-end intervals when the 
steel plant and rolling mills are idle. To provide storage 
capacity for the millions of cubic feet of such gases gene- 
rated in, say, twenty-four hours in the coke ovens and 
blast-furnaces would probably involve a prohibitive 
capital outlay. It might, however, be possible to erect 
gas-holders of sufficient capacity to store the surplus coke 
oven gas as a reserve against emergencies during the 
remainder of the week. The problem is, however, one 
for which no general solution can at present be suggested, 
although local solutions of it may in some cases be found. 

In districts such as Cleveland, where the smelting plants 
and steel works are concentrated in a comparatively small 
area, the conditions are favourable to the success of 
“linking up ”’ schemes, as a means of realising more fully 
the benefits of the policy outlined in this report, by equalis- 
ing the loads on the power-houses of the various plants 
during the working week. In this connection the main 
transmission system of a public electric power company 
might be effectively utilised. 

The problem of fuel economy at a blast-furnace plant 
which is not connected with steel works largely resolves 
itself into a question of finding some profitable extraneous 
use for the surplus gases and recoverable waste heat which 
cannot be employed on the plant itself. It is indeed 
depressing to have to record in this report the confession 
of one firm that it has 40 per cent. of gas above its require- 
ments which is “ allowed to go to waste ;°’ but we fear 
that a similar admission would have to be made by many 
other undertakings if a strict inquiry were instituted into 
their fuel consumptions. 

It will, as a rule, undoubtedly pay any firm to make 
coke in its own regenerative by-product ovens on a site 
adjacent to the blast-furnaces. In the case of a Cleveland 
furnace making 1000 tons of pig iron per week, and using 





no more than 22.5 ewt. of coke per ton—which means 
working under the best possible conditions—it can be 
shown that the total gas made per hour at the furnaces 
will be about 1,115,000 cubic feet at 60 deg. Fah. and 30in. 
barometer. If this gas were electrostatically cleaned 
and used to the best advantage on the plant, half of it 
should suffice to generate and heat the blast. The poten- 
tial energy of the other half, if converted into electric 
power with an overall efficiency of 20 per cent., would be 
capable of developing 3350 kilowatts continuously at the 
switchboard. The available surplus coke oven gas would 
amount to a further 48,000 cubic feet per hour, or sufficient 
to generate about 1150 kilowatts continuously. Hence 
the total available power from the combined gases would 
be about 4500 kilowatts continuously. This does not 
take any account of power derivable either from the stove 
waste heat or gas engine exhausts, nor of the heat carried 
away in the molten slag and iron, all of which might be 
turned to profitable use. 

No doubt the best way of disposing of such surplus gas 
and waste heat would be to sell them to an electric power 
company for conversion into electricity. But if there is 
no power company near at hand to buy the energy, then 
it might be used to generate electricity for some electro- 
chemical process, such, for instance, as the manufacture 
of nitric acid from the air, or some electro-metallurgical 
or electrolytic operation. It ought to be realised that the 
combined by-product coke oven and blast-furnace plant 
is not only an efficient producer of iron, but that it simul- 
taneously, and of necessity, generates a most valuable 
‘** power gas,’’ of which the utmost use must be made in 
the interests of national economy. 


(To be continued.) 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Ironfounders’ Strike. 


ONCE again the engineering trades are invaded 
by a labour strike of the first magnitude. The position 
is one for exceeding regret. But it cannot be said the 
masters are to blame. On the contrary, the men on this 
occasion are definitely out of court, and their conduct 
carries with it a breach of agreement so glaring that the 
employers had no alternative but to resist the demand 
made. The strike of 50,000 moulders for wages increases 
ranging from 7s. 6d. a week for the boys to 15s. a week 
for the men will, there is much reason to fear, have serious 
consequences. It is bad enough that 50,000 skilled men 
should be out of work and holding up production when 
production is all-important. But what makes this strike 
the more disturbing is that if it is not settled quickly— 
as seems little likely—the whole engineering trade will be 
affected and many works must have perforce to close down 
altogether. For the moulders may be fitly described as 
‘*key ’” workers. There is no need for me to go into the 
details of the present struggle. They are sufficiently well 
known to all readers. It is enough for me to recall that 
the men, dissatisfied with their failure to obtain an increase 
last June, decline to wait to October for another revision 
and are trying to force the pace by striking. The position 
taken up by the employers seems to be wholly sound. 
The action of the unions is a contravention of their national 
agreements, so wanton that it is impossible to justify it 
on any ground, and the masters have no option except to 
pursue the course which has been resolved upon. Even 
the men’s attempted repudiation of the assertion that they 
have broken their agreement helps them little. On the 
facts as at present revealed there can be no doubt about 
the breach. How long the strike could continue without 
its seriously affecting the general trade of the Birmingham 
district is a matter which can only be conjectured. <A few 
firms are understood to have good stocks of castings, while 
others have been using up supplies almost as quickly as 
they have arrived from the foundry. The probable 
unemployment position is made more complex by the fact 
that many of the men even in Birmingham are not members 
of the Friendly Society of Ironfounders, but are members 
of the General Workers’ Union and like bodies. Many 
of these men who are moulders have so far declined to 
cease work. The local leaders of the Friendly Society of 
Ironfounders express the hope that numbers of men not 
in the union will ultimately come out in sympathy, though 
they seem unable to give any definite information in sup- 
port of this view. The number of men now “ out,” 
including coremakers, they estimate at 2500, covering 
Birmingham and the closely adjacent towns. The 
membership of the Birmingham Engineering Employers’ 
Federation affected by the dispute is about 150, but the 
Federation announces that it is not in a position to state 
even approximately the number of men on strike. At 
Coventry 1000 men are out and there is no hopefulness 
about an early termination. The situation in the Black 
Country is regarded as grave. Seven hundred iron- 
founders are said to be out, and already 2000 pattern- 
makers are stopped. About thirty firms in Wolverhampton 
are affected, and a labour estimate is that by the end of 
the week, or at any rate as soon as the available stocks 
of castings become exhausted, something approaching 
16,000 workers in Wolverhampton and district will be 
either without work or on short work, depending for 
employment, as they do more or less, on the operations of 
the moulders and coremakers. This estimate, however, 
is very probably excessive. 


Overtime in Engineering Trades. 


It is matter for congratulation that the arrange- 
ment for limited overtime working in the local engineering 
trades has been renewed. In this respect Birmingham 
has set an example to the rest of the country. It is 
obviously to the interests of both employers and the unions 
that men who are now unemployed should be got to work 
with as little delay as possible. It was with this view 
that a joint committee representing employers and opera- 
tives was set up, it will be remembered, a while ago, to 
facilitate the working of overtime in Birmingham recon- 





struction work preparatory to active production. Lately 
an impression got abroad that the arrangement was being 
used to give extra employment to men already in work, 
and, as | stated in this letter some weeks ago, the joint 
committee came to an end with the re-imposition of an 
embargo on all overtime. Further negotiations have now 
happily resulted in the reappointment of the joint 
committee, which will continue overtime working within 
specified limits. The local trade union leaders realise 
that there is a great deal of work to be done before pro- 
duction schemes can be got into full swing, and mean- 
while the only way to redress the existing shortage of 
skilled labour in Birmingham is to lengthen the working 
hours. This, therefore, I am very glad to be able to 
announce, is to be done up to a maximum of thirty-two 
hours in four weeks, strictly, however, subject, as I have 
already stated, to a safeguard against abuse. The same 
latitude is extended to the repair of breakdowns and other 
plant work, and generally to operations preparatory to 
production. 


Wages in the Iron Trade. 


The Standing Committee of the Staffordshire 
and Midland Iron Trade Wages Board has issued a most 
important and epoch-making circular to the members 
composed of employers and employed alike. It directs 
attention to the critical state of the British iron trade 
at the present time in view of foreign and especially 
American competition. Examples are given of American 
quotations, all substantially below British prices. It is 
pointed out that with the present enormously high rates 
of wages it is hopeless for British ironmasters to attempt 
to compete in the open market. The men are therefore 
‘* invited ’’ to consider the question of a voluntary wage 
reduction. This, it is stated, it is hoped, may prove to 
be only a temporary measure in order to assist the iron 
trade in preserving exports. Shortage of men also con- 
tinues an important factor in retarding production. As 
I have intimated, this circular is a most important one, 
and the manner of its reception by the men will be watched 
with much anxiety the kingdom over. 


The Finished Iron Situation. 


Business in finished iron continues to be largely 
of a hand-to-mouth sort. Current needs have, however, 
to be met, and these pretty well absorb the present 
limited output in most branches. The difficulty of pro- 
ducing fast enough to satisfy consumers’ requirements 
is general throughout the trade. Practically all the makers 
are booked up at least to the end of the year. All the 
manufacturers of finished iron are booked well ahead as 
regards orders. But the difficulty arising from the curtail- 
ment of hours has been keenly felt, whilst present costs 
make profitable competition in external markets almost 
impossible. Prices are being kept down as far as possible 
in the export market. It is felt, however, that there must 
be a radical change in producing conditions if the British 
iron and steel industry is to hold its own. Bar iron makers 
are regularly employed. There is no disposition on the 
part of either producers or consumers to pledge the future 
too far ahead in the present uncertain outlook, but output 
is taken up as it becomes available, and the position is as 
stable as it can be with prices at the prevailing high and 
unattractive level. A good deal of activity exists in the 
chain cable trades, the needs of the Amdiralty and the 
mercantile marine being alike on a substantial scale. 
High-class bar iron is essential for this work, and it is 
reported that this is obtainable in somewhat better 
quantities than recently at £24 and upwards. Merchants 
state that deliveries of merchant qualities of iron have 
been so unreliable owing to failure of the railway service 
that there has been some cancellation of orders. Prices 
of this iron are £22 10s. and upwards. Rather more puddled 
iron is coming forward. Makers quote £17 5s., in some 
cases £17 10s., and say that even at those prices the profit 
is so small as to make the business hardly worth having. 
Best scrap iron billets are quoted at £18 10s. to £18 15s. 
Some of the finished iron offered two or three months ago 
from Belgium, though of doubtful origin, is now being 
delivered at prices considerably below those of local iron- 
masters. It is not certain, however, that this supply will 
continue. Business broadens only slowly as regards 
galvanised sheets. Something like two-thirds of the 
galvanising plants are still inactive. Prices keep at £32 
f.o.b. Liverpool for galvanised material, and plain black 
sheets of 24 w.g. in proportion. Tube strip is quoted £24, 
but lower prices have been taken in special cases where 
American competition has seriously threatened. 


Pig Iron Trade. 


There is a much better supply now of pig iron, 
but prices remain firm for all classes as the demand is not 
likely for some time to come to be overtaken. The supply 
of coke has increased latterly and better quantities are 
now available. This accounts for the fact that foundry 
iron is now more in evidence, though the quantities are 
still far below those required. Two or three furnaces in 
Derbyshire and Northamptonshire have recently been 
restarted in addition to three already in operation. 
Supplies of foundry pig iron are gradually improving, 
though they are still heavily in arrear and are doled out 
in small lots to make them go round. Derbyshire No. 3 
iron commands from £9 to £9 5s. per ton, compared with 
£8 5s. for the corresponding grade of Northamptonshire 
iron. Staffordshire foundry iron ranges from £8 15s. to 
£9 7s. 6d. per ton. There is a somewhat lessened demand 
for basic iron, to the production of which many smelters 
have for some time past devoted their attention. During 
the past week or two there has come into the country a 
fair quantity of basic iron from France, apparently from 
sources upon which in former times Germany drew for 
supplies. 


American and French Steel Competition. 


Transport deficiencies must be held largely 
responsible for a quieter tendency in many of the South 
Staffordshire steel mills at date, where output is being 
curtailed by deferring the beginning of the week’s work till 
Tuesday morning. The productive capacity of the steel 
mills engaged on sections and other like material is in 
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excess of present absorption, but it has been considerably 
retarded by the inadequate means of transport. The 
pressure for stamping sheets is as great as ever, and there 
is no promise of the shortage being overtaken. Con- 
tractors, who are calling for constructional material of 
all kinds, find their work seriously dislocated by delays 
in getting supplies. The large purchases of American steel 
strip by our makers of heavy tubes are severely felt in the 
home trade. If tube manufacturers are to maintain any 
sort of position in the market, however, it can only be 
done by buying the raw material where it can be produced 
at the lowest price. A large part of the strip output of 
British steel mills is ruled out. Although outside the strip 
business an American invasion of the home market is no 
longer feared, a new competitor has now appeared, 
namely, France. Some thousands of tons of steel billets 
from Lorraine have been sold in this district during the 
past week or two. The prices range from £16 to £17 f.o.b. 
at French ports. This gives the buyer only a very small 
advantage, if any, over home prices, but in the present 
state of home production the question of supplies is more 
important to the consumer than the price. Pressure for 
delivery of finished steel bars is diminishing to some 
extent. Small steel rounds, squares. and flats are easily 
obtainable at prices varying from £19 10s. to £20 10s. 
delivered in the district—prices which happily nullify 
American competition. Some sales of Belgian wire rods 
are reported at £16 10s., but delivery is a matter of uncer- 
tainty. Other steel prices are :—Hoops, £24 to £26; 
angles, £17 15s.; tees, £18 15s.; joists, £17 10s.; ship, 
bridge, and tank plates, £18 5s.; boiler plates, £21 10s. net 
delivered. 


Coal Supply. 


Some uneasiness has been caused in certain 
quarters by an intimation from colliery proprietors that 
the supply of coal for manufacturing purposes will be 
reduced. An order has been given by the local Controller 
that collieries are to supply the full allocations of coal for 
household purposes. Happily this, while. it may affect 
one or two collieries to a certain extent, is not thought 
likely to lead to any great reduction in the supply of fuel 
to the iron trade generally, though under present conditions 
even a small reduction is a hardship. Much satisfaction 
is expressed at the announcement which has been made 
that the Coal Controller, acting through the Board of 
Trade, has taken action under the Defence of the Realm 
Regulations immediately to install pumping plant in the 
Black Country to prevent the water in the Tipton district, 
which has risen in the mines owing to the drowning out 
of the Mines Drainage Commissioners’ pumps, from 
flowing over into the coal mines in the adjoining districts 
of Oldbury, Old Hill, and Kingswinford. The colliery 
owners benefited are to contribute towards the cost of the 
pumping at such a rate as the Coal Controller may deter- 
mine quarterly. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. . 


THE general condition of the markets here is 
much the same, but there is an uneasy feeling about the 
future. The long delay in beginning the work of re- 
construction, which was considered as so urgent nearly 
a year ago, is perhaps one reason why people should feel 
uncomfortable. The crying necessity of the present time 
is to get people to work, and this is just what we have not 
yet succeeded in doing, and until we do succeed, chaos 
and confusion must lie before us. 


Metals. 


There has been very little change so far in the 
position of copper. The standard price has varied to a 
small extent, but refined ingot copper appears not to be 
affected by these small movements. Best select ingots 
and electro—except wire bars—are obtainable at about 
£110 per ton. Some considerable quantity of copper seems 
to have been resold to America, on account, it is 
said, of the advantage in the Exchange; but it is 
quite clear that while Europe or Japan is selling back to 
America, neither Europe nor Japan can be a good customer 
to that country. The common belief in the market seems 
to be that the present output of copper is rather more 
than equal to the present consumption ; but that there 
is no very great difference between them. It is rather 
interesting now to note the German position as regards 
copper. The German price, as reported in the Metal 
Bulletin, is about 1150 marks per 100 kilos. for copper 
sheets. This at the current exchange works out at about 
£110 per ton, while the price of copper sheets in Great 
Britain is quoted at £140 per ton, so that however starved 
the Germans may be in the matter of copper, they do 
not seem to want it at our prices. German tube makers 
are also looking abroad for orders, and they should cer- 
tainly find their opportunity in our tube prices. The usual 
relationship between new and old metals is still in abey- 
ance, and scrap can be obtained on very advantageous 
terms :—Clean scrap copper at about £95 per ton; good 
gun-metal scrap at about £85; and yellow brass scrap 
at the ridiculously low price of £58, or perhaps £60. Of 
the latter there is an enormous quantity, and it is well 
worth the attention of all brassfounders. It is, of course, 
possible that the strike in the ironfoundry trade may yet 
spread to the brassfounders, in which case we may see a 
further curtailment of the demand for copper and spelter, 
but one hopes that this will not be the case. Tin has been 
a very firm market, and at times the price for prompt 
delivery has not been so very far off that £300 which 
was promised when the rise began last June. America 
seems to be a very persistent buyer, and, of course, she 
will require much larger quantities than before the war 
in view of her more advantageous position in the tin- 
plate trade. It seems quite probable that the immense 
consumption of tin-plate in the distribution of America’s 
vast output of foods and oils will shortly be met by the 
increased production of American manufacture, and this 


alone will involve a large American consumption of tin, 
Spelter is a steady market, and so far one does not see 
any immediate probability of lower prices. The only 
chance of much cheaper spelter would be if Germany 
could send out large quantities. There was a rumour 
that the German Government was about to prohibit 
exports of this and of other metals, but one does not know 
upon what this report is based. The market for lead has 
been quite strong, and still tends upward. There is a 
premium of about 10s. per ton on distant, as compared 
with near, deliveries, and the chances are that the market 
will keep up at least until the Government again comes 
forward with offers of lead to reduce the stock still further. 


Pig Iron. 


The market here for foundry pig iron is naturally 
very quiet, but there is as yet no indication that sellers 
of Derbyshire pig are prepared to reduce their prices, 
although it is hoped by consumers that some accumula- 
tion of foundry iron may take place at the furnaces during 
the progress of the moulders’ strike. It is said that a 
little improvement in the quantity of foundry iron turned 
out by the furnaces is taking place, and this will be very 
welcome as tending to reduce the rather excessive quan- 
tities of forge iron, and perhaps helping in the reduction 
of the Midland prices. There is no cheap Cleveland iron 
yet being offered here, and it is likely that the export 
demand will absorb any that may not be required while 
the strike is on, but this can scarcely be the case with 
regard to the Midland irons. We shall probably have to 
wait a week or two to see whether any effect in prices 
will be produced by the strike, but there is certainly a 
chance of it, and perhaps the Scotch prices will lead 
the way. 


Steel. 


There is no definite change in the market for 
finished steel. Plates are still very scarce, but there is 
not such a very urgent demand for other classes of finished 
steel. One does not note any change in the Lancashire 
finished iron trade. 


Scrap. 

The market for cast scrap is in abeyance, and 
this is very unfortunate, because there are already very 
large accumulations, and the work of bringing them down 
to reasonable proportions is suspended. As for the 
present prices, one does not know exactly what they are. 
Dealers who are very anxious to sell might make further 
concessions, but it seems ridiculous to sell good machinery 
scrap at less than £7 when foundry pig is nominally at 
£9 10s. Consumers of wrought scrap are trying to buy 
at £8, and, of course, it is easy enough to sell at such a 
price, but as a rule dealers want a good deal more. Heavy 
steel melting scrap is weak and in plentiful supply. It 
is doubtful whether more than £6 10s. could be obtained 
for it. 

BarRROw-IN-FURNESS, Thursday. 
Hematites. 


Throughout North Lancashire and Cumberland 
a good steady output of metal is being maintained. There 
are in all twenty-five furnaces in blast. Makers for the 
time being are pretty well off for orders, and the whole 
of their output is being put into prompt use. Steel makers 
at Barrow and Workington are accounting for a big pro- 
portion of the ordinary iron made, and are likely to 
de so for some time to come. The demand on out- 
side account is steady, but there is no rush of business, 
although it is hoped that a brisker state of affairs will be 
the fact before long; but labour troubles do not improve 
the position. The business being done is only sufficient 
to cover consumers’ immediate wants. Special brands 
of iron are receiving attention on general account, and 
charcoal blast iron is being turned out in fair quantities 
at the Backbarrow Ironworks, where some good orders 
are held for this high-grade metal. Prices are steady, 
with parcels of mixed numbers of Bessemer iron at 
£10 4s. 6d. to £10 12s. 6d. per ton f.o.t., while special 
brands run up to £11 12s. 6d. per ton f.o.t. 


Iron Ore. 


There is a steady call for hematite iron ore, and 
the mines throughout the district are busily employed 
and a rather better output is being registered in some 
places. The whole, practically, of the metal raised is 
used up in the immediate district. The call for high- 
grade ores is brisk. Prices are steady, with native sorts 
quoted at 50s. per ton net at mines. Spanish ores are in 
steady request at 43s. per ton c.i.f. 


Steel. 


There are no new features to report in the steel 
trade, either at Barrow or Workington. Rails continue 
to occupy chief attention from makers, but new business 
is not over-brisk, and the mills are engaged on old con- 
tracts. Heavy rails are quoted at £16 10s. to £17 per ton, 
and light rails at £18 5s. to £21 per ton. Billets are quiet 
at £15 per ton. There is nothing being done in steel ship 
or boiler plates, nor is there likely to be for some con- 
siderable time to come. The Siemens department at 
Barrow is busy, as are the merchant mill and the hoop 


departments. 


Shipbuilding and Engineering. 

There is a fair amount of activity in the ship- 
building and engineering trades. How far the strike of 
iron moulders will affect the engineering trades it is diffi- 
cult to say, but any prolongation of it will bring to a 
standstill most of the departments. 


Fuel. 


There is a brisk demand for steam coal, which 
is quoted at 32s. 6d. per ton delivered. For coke the 
demand is full, and East Coast sorts are quoted at 
53s. 8d. per ton, with Lancashire qualities at 53s. 6d. 





per ton delivered. 





SHEFFIELD. 


(From our own Correspondent.) 


The Moulders’ Strike. 


Ir is disappointing in the extreme that just ag 
the iron and steel and engineering industries seemed to 
be on the point of making substantial progress in trade 
development, the pitch should be once more queered— 
this time by the moulders, who are amongst the best-paid 
workmen. They already receive, in Sheffield, more than 
£4 a week, and they are out for another 15s., and as soon 
as the moulders gain their point—if they do—another 
trade in the same group will claim an advance. So it goes 
on, ad infinitum. When the 15s. demand was first made 
by the general body of moulders, the employers, as q 
set off, proposed a reduction of wages by 5s. a week. It 
is unlikely that any of them seriously thought such a 
reduction in these days would ever be effected, but there 
was a pretty strong ground for the request. For instance, 
it has been long realised that the moulders have not been 
putting their best effort, or anything like it, into their 
work, with the result that output was hindered in other 
directions. Neither have they done anything, or very 
little, to promote machine moulding and other labour. 
saving devices, although it has been made abundantly 
clear to them that the introduction of such things would 
be to their own ultimate profit and comfort. It is all too 
one-sided. Here in Sheffield between 2000 and 3000 
moulders ceased work on Saturday, and unless a speedy 
settlement can be reached-—of which there seems no imme- 
diate hope—it cannot be long before the engineering and 
allied industries generally are very seriously affected. On 
Sunday the National Union of General Workers, which 
has a membership in this district of 20,000, held a mass 
meeting to consider the position created by the moulders’ 
strike, when the attitude of the moulders was resented. 
The latter, it appeared, joined in a national trade move. 
ment formed of the principal unions in the engineering 
and boiler-making and foundry trades, on an agreement 
to submit general wages applications to the Court of 
Arbitration every four months. The last sitting of this 
tribunal was in June; thus the next is due in October. 
Notwithstanding that agreement, the ironfounders’, core- 
makers’ and dressers’ unions applied in August last for 
a 15s. advance, and when the employers refused on the 
ground that it contravened the arrangement come to for 
arbitration, the unions seceded from the agreement, 
renewed their application for an advance, and struck on 
Saturday. The National Union of General Workers, 
which was a party to the national agreement, now con- 
siders that the ironfounders have led its members into a 
trap. They ought to have been consulted, they say, and 
from all accounts the other unions that were parties to the 
agreement for arbitration are of the same opinion. So 
it looks like another instance of the workers betraying 
themselves, as well as the trade of the country. 


‘*Transition’’ Just Commenced. 


The fact of another industrial rupture is the more 
lamentable in that a distinctly better feeling between 
Capital and Labour has been developing lately. A few 
days ago I was conversing with a leading steel man who 
was full of hope for the future of the industry. ‘‘ At last,” 
he said, ‘‘ the men are taking a really sane outlook upon 
things. They beg.n to see what is expected of them, and 
are preparing to do it. There is no doubt that many of 
them were thoroughly tired out by the incessant demands 
made during the war, and after victory had been assured 
they concluded they could slacken down. That feeling 
was played upon by worthless agitators until the situa- 
tion was becoming critical, but the eyes of the worker 
have been opened in time. There is an improvement in 
the output per man and the quality of the work done is 
returning to its old high standard.”” My friend is well 
placed for obtaining inside knowledge at first hand, and, 
in his opinion, we have at present very little indeed to 
fear from American competition, nor shall we have for 
some time to come. He believes that if Labour will only 
play its part decently the trade outlook is very good. He 
takes the view that the actual transition stage is only now 
marking progress, but that its development is proceeding 
quite satisfactorily. One striking piece of evidence of 
this transition development is the reconstruction work 
being carried out by the armament firms. What they are 
going to do with much of their valuable finishing machinery 
installed in the special interests of armour-plate, ordnance 
and projectile making, it is difficult to say, but the steel 
melting departments and the forging, casting and rolling 
sections of their works can be diverted to the interests 
of peaceful productions, and this diversion process is 
not being neglected. In a previous letter I made refer- 
ence to what Vickers and Cammells have done in acquiring 
controlling interests, the former in the Metropolitan 
Carriage, Wagon and Finance Company, and the latter 
in another Birmingham concern, the Midland Railway 
Carriage and Wagon Company. The directors of John 
Brown and Co., in their annual report to the shareholders 
—to be submitted to the meeting on Monday—explain 
that they have acquired considerable interests in the 
Sheffield firm, Craven's Railway Carriage and Wagon 
Company, as well as in the Carnforth Hematite Iron 
Company. There have been rumours of the negotiations 
for some time, and this confirmation of them is very 
satisfactory, especially as it corroborates the previous 
evidence that the armament firms, as part of their recon- 
struction plans, have determined to put railway construc- 
tion in the place of armaments now that the demand for 
the latter is to be severely reduced under the terms of the 
League of Nations. Brown’s, of course, are interested, 
with Cammells and Firths, in the English Electric Com- 
bine, so that now all the Sheffield armament firms have 
placed themselves in a position to construct and equip 
railways to be operated by either steam or electrical power. 
The building of railway locomotives is a very old industry 
in Sheffield, and although the rolling of rails was long 
ago dropped by Vickers and Browns locally in order that 
greater attention might be bestowed upon munitions, 
it would not be surprising if a revival of that department 
of steel activities was made by these firms shortly, under 
the new conditions. In the meantime Cammells have good 
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rail mills at Penistone, within easy reach of Sheffield, 
and firms like Steel, Peech and Tozer’s and Samuel Fox’s 
are well known for their railway and tramway rails, just 
as concerns like Hadfield’s, Edgar Allen’s, Osborn’s and 
Brown Bayley’s are for their special trackwork, points and 
crossings and Jay-outs generally. Sheffield, therefore, is 
entering upon a branch of the steel industry for which it 
has now exceedingly favourable facilities. - 


General Conditions. 


But for the cloud raised by the moulders’ strike 
and threats in other directions, the industrial and com- 
mercial outlook here is showing signs of considerable 
improvement, Jn fact, it is full of hope, and without undue 
optimism it may be expected that the Sheffield and district 
iron, steel and engineering trades will experience a good 
run of excellent work. The war period was negotiated 
in a most admirable manner, and it may be said that the 
storm of industrial reaction following it has been safely 
ridden out. There is an air of greater confidence every- 
where. Nevertheless, everyone is not equally well placed. 
For some reason, not quite clear, there are surprisingly 
weak spots here and there, and in the light steel branches, 
| am told that a few of the smaller firms may disappear 
before very long. Be that as it may, the inquiries coming 
to hand from overseas are being translated into orders 
much more freely than of late. Special steels, files and 
tools of all kinds are called for, and the demand for railway 
steel is excellent. A fair amount of the latter is in request 
on home account, but to nothing like the extent antici- 
pated, but for home tramway undertakings business is 
brightening up. The increased activity in the shipyards 
is bringing good orders for steel forgings and castings for 
mercantile construction. The cutlery trade continues to 
show signs of flagging in some departments—for instance, 
pocket knives and razors—but in other directions the 
volume of orders, particularly for overseas, is very large. 
Germany is amongst the buyers, and there have been 
suggestions, in order to meet the extraordinary demand, 
that certain manufactures should be finished on the 
Continent, at branch works, which Sheffield firms might 
think it worth while to establish there. 


The Industrial Problem. 


Mr. W. L. Hichens, the chairman of Cammell 
Laird and Co., was present at a gathering the other day 
of the Sheftield works foremen, and spoke to them on the 
eternal subject of the industrial outlook. Speaking of 
Acts of Parliament to right this wrong and cure that 
malady, he said he did not believe there was a panacea 
for the solution of the industrial problem. All the indi- 
viduals in the community must work their hardest and 
be honest and just, simply because it was the right thing 
todo. If everybody did that there would be no problem. 
Mr. Hichens was less obvious in his reference to the out- 
look for Cammells in particular. Work on armour, guns 
and warship forgings had been cut off, but he did not 
suppose that war was going to cease throughout the world, 
so that he thought the time would come when Cammells’ 
armament plant would be wanted again. That, of course, 
would not be just at once, so it had been necessary for 
the firm to find other work to replace it. He felt every 
confidence that their plans for peace trade would solve 
their own individual problem, and that the future would 
prove a rosy one for Cammells. The same evening Dr. 
T. Baker dealt with the subject of the industrial problem 
in his address as president of the Rotherham Technical 
Engineering Society. <A fusion of interests, he contended, 
by making efficiency and production of equal value to 
hoth capitalist and worker would soon bring an end to 
the hostilities between Capital and Labour, since increased 
output would mean increased remuneration. ‘The Rother- 
ham authorities, by the way, have a scheme on hand for 
the erection of a technical college. 


Iron, Steel, and Coal. 


The opinion is held here rather strongly that the 
market for raw materials has definitely reached the top, 
but there seem to be no illusions regarding the price of 
coal, the belief being that the 6s. increase will be retained 

-at least for some time to come. Notwithstanding that 
Derbyshire iron makers have been putting their furnaces 
back to foundry from basic—the chief reason, of course, 
being the very much better price commanded by foundry 

the restricted supply has continued, though should the 
strike of moulders be at all prolonged it would certainly 
have the effect of helping iron makers to clear off some of 
their arrears of orders. Foundry is still good for about 
£9 2s. 6d. at the furnaces and basic is from 7s. 6d. to 10s. 
below that figure, but forge is easily bought and the quota- 
tion has for some time now lacked firmness. Locally, the 
market for steel is all unchanged, supplies of billets being 
full. Scrap of most kinds is very plentiful. Steam coals 
are coming to hand in a much more satisfactory volume, 
though supply is badly below demand. With ‘ Leger 
week ”’ got out of the way, a still further improvement in 
output is probable, though in these days not certain, of 
course. Nothing is certain, except trouble. Inland works 
and gas and railway companies are exerting themselves 
to restore their reserves, and France and Italy are getting 
a certain volume of consignments, but nothing heavy. 
Best South Yorkshire steam hards are firm at 29s. to 
29s. 6d.; Derbyshire, 28s. 6d. to 29s.; seconds, 27s. 6d. 
to 28s.; cobbles and nuts, ditto ; best hard slacks, 24s. 3d. 
to 24s. 9d.; seconds, 23s. 9d. to 24s, 3d.; soft nutty, 
23s. 6d. to 24s. : peas, 22s. to 22s. 6d.; and small slacks, 
19s. to 20s. In house coals branch is 33s. to 33s. 6d., and 
best Silkstone 29s. 6d. to 30s. 6d., all per ton at pit. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Ironmoulders’ Strike. 


DISCONCERTING consequences are anticipated 
from the strike of ironfounders if it should last any length 
of time. In the North of England about forty foundries 
are involved and the number of men on strike is in the 





neighbourhood of 7000. In addition to the members of 
the striking societies, many labourers are affected 
and have been thrown out of employment. The 
stoppage of the foundries will inevitably lead to a general 
stoppage in all the engineering and allied industries, thus 
throwing idle large numbers of other unions which are honour- 
ably complying with the provisions of the national wages 
agreement. The engineering trades will, of course, be 
able to carry on until the castings they have in hand are 
finished. In any case, however, these will not last more 
than a week or two. The situation is undoubtedly very 
grave. While the foundry owners recognise that every 
industry that has anything to do with the engineering 
trades is threatened with idleness, they are not disposed 
to give way lightly. They consider that in previous dis- 
putes other sections of workers have got more than they 
really deserved and in an easy way, but that could not 
well be avoided owing to war conditions. In a conversa- 
tion | had with the manager of one of the largest foundries 
on Teesside he told me that a large section of the men 
in his works were not by any means keen on striking, but 
as the movement was a national one they had to fall 
into line. The men, he considered, were already well paid 
and had not been badly dealt with. It is quite apparent 
from the feeling among the employers that the fight will 
be keen and it may not be short. 


Cleveland Iron Trade. 


Although the national strike at the foundries 
is now in full operation it cannot be said that it has yet 
had any serious effect upon the demand for Cleveland pig 
iron, which is still in excess of the supply. The Scottish 
foundries, of course, are not involved in the stoppage, 
and consequently deliveries from this district to Scotland 
need to be maintained at the normal level; but even 
among the English ironfounders there is at present no 
general disposition to suspend deliveries. In one or two 
cases they have done so, but at most of the works they are 
content to take deliveries as usual in order to augment 
their stocks. In these circumstances it is still practically 
impossible to purchase prompt iron, and most of the makers 
appear to be fully sold up to the end of October. Forge 
qualities are more plentiful owing to the furnaces still 
turning out an excessive proportion of low-grade, but 
even with a concession as to price it is more difficult to 
dispose of this inferior iron owing to its unsuitability for 
many purposes. In some cases it is used for mixing, but 
the trouble is to get the higher qualities to make up the 
mixture. The prospects in the export trade are not at 
the moment encouraging. Licences are still difficult to 
obtain, freights are tending towards higher levels, and the 
adverse rate of exchange in the Allied countries is another 
factor which tends to retard export business. Still, the 
greatest difficulty appears to be the purchase of iron for 
shipment, and the exports are consequently restricted. 
An interesting evenc has been the dispatch from this 
district of 1000 tons of pig iron to the United States. This 
has occasioned some surprise in view of the fact that 
American pig iron is being shipped to Europe, but the fact 
is that this shipment consists of a special grade of iron of 
which there has been several shipments this year amount- 
ing in the aggregate to over 5000 tons. There has been 
no variation in home .prices, which are 164s. per ton for 
No. | and 160s. per ton for No. 3 Cleveland, No. 4 foundry, 
and No. 4 forge. In all cases the export prices are 5s. per 
ton more than the home prices, but if no particular 
brand is specified forge iron can be bought as low as 157s. 
per ton, some makers still being prepared to grade prices 
in order to dispose of surplus stocks. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade the 
output is fully up to requirements, but now that the dis- 
location of the steel works caused by labour troubles has 
been overcome the demand promises to improve. Still, 
if licences were more freely obtainable more iron could be 
shipped abroad, but in present circumstances very 
little is being exported, though the export figure for mixed 
numbers is 205s. per ton, as against 200s. in the home 
trade. For No. 1 quality 2s. 6d. per ton more is being 


paid, 


Iron-making Materials. 


The foreign ore trade is still very quiet with 
prices unchanged. The imports this month are only about 
half those during August, but consumers have ample 
stocks in hand. There is still a scarcity of coke for the 
blast-furnaces, but it is not now acute, and makers for 
the most part are able to carry on, although the number of 
trucks at the disposal of the trade is responsible for some 
irregularity in delivery. The price is very firm at 48s. per 
ton for good medium furnace coke at the vvens, or about 
50s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The manufactured iron and steel trades present 
few new striking features, though there is generally a more 
healthy activity and a stronger demand. Fears of 
American competition have receded owing to labour 
troubles and higher costs of production in the United 
States, but Belgian bar makers are reported to be offering 
bars at substantially less than home prices. There is at 
the moment a particularly heavy demand for galvanised 
sheets from South Americe, South Africa, Australia. and 
the Far East. The demand for shipbuilding material is 
as strong as ever, plate makers generally being in arrears 
with deliveries. The principal quotations to home con- 
sumers are es follows :—Steel angles, £17 15s.; steel joists, 
£17 10s.; steel ship, bridge, and tank plates, £18 5s.; 
steel rounds and squares, under 3in. down to }in., £20 5s.; 
steel flats, 5in. down to l}in., £20 5s.; heavy steel rails, 
60 Ib. and upwards, £16 10s. net on trucks ; steel sheets, 
3/,in., £20 5s.; fin., £21 15s. ; */,,in., £22 15s.; 14 to 20 
gauge, £23 5s.; commen iron bars, £22; marked bars, 
£24 10s.; gas strip iron, £22 5s.; steel hoops, £23; steel 
strip, £22; galvanised sheets, 24 gauge, £28 10s.; black 
sheets, 24 gauge, £23 to £23 10s. Export prices are sub- 
ject to negotiation, but generally are somewhat higher 
than the home figures. 


The Coal Trade. 


There is no noticeable relaxation in the stringent 
position of the coal market. All the firm features of the 
last few weeks are maintained. The supplies for open 
market trading are meagre in the extreme and are not 
likely to be much improved in view of the extremely 
heavy requirements of the home market and the iarge 
quantities absorbed for national services. There are 
reports of larger outputs here and there, but very much 
more will require to be shown before the supply is able to 
approach the stupendous volume of trade which is offered 
for both home and abroad. The call for fuel for Western 
Europe is large and insistent, and though French business 
is not quite so large the quantities available for Swedish, 
Danish and Norwegian buyers are still hopelessly inade- 
quate. There is reported to be a fair amount of forward 
business under treaty and in process of completion for 
deliveries during November and December, and even as far 
ahead as the early part of March next at current figures. 
An announcement was made by the Coal Controller this 
week that as licences to France for the third quarter had 
been more than exhausted no more licences would be 
issued pending the preparations for the issue of the permits 
and licences for the fourth quarter of the present year. 
Following upon this the opfhion was freely expressed that 
the shipments to France are likely to be smaller and the 
issue of licences become more general, which will give 
neutral countries a better chance of securing more coal 
than they have been able to do under the existing con- 
ditions. Best Northumberland and Durham steams are 
stiff at the recent high figures for all neutral orders, and it 
is expected that the concessions hitherto accorded to 
allied buyers, amounting to as much as 10s. per ton in some 
cases, will be discontinued as from now, though the situa- 
tion in this respect is by no means as clear as it might be. 
Gas, coking, and bunker coals are very scarce, and in 
vigorous request. Coke of all classes continues to be in 
great demand, with supplies very scanty and with the 
market therefore hardening from day to day. Prices all 
round are very strong and in no case susceptible of much 
in the way of bargaining. Forward open market 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 100s.; second Blyth steams, 90s. to 
95s.; best smalls, 80s.; households, 100s.; Tyne 
primes, 100s.; Tyne second steams, 95s.; special Tyne 
smalls, 80s.; ordinary smalls, 70s. Durhams: Best 
steam, locomotive, 100s.; best gas, 80s. to 85s.: second 
gas, 75s.; special Wear gas, 85s.; smithy and coking 
unscreened, 75s. to 80s.; bunker coals, 70s. to 75s. for 
British and Allies, and 80s. to 85s. neutrals ; best foundry 
coke, 100s.; patent oven, 95s. to 100s.; gas coke, 95s. to 
100s. f.o.b. 








SCOTLAND. 
(From our own Correspondent.) 


Trade Conditions. 


ACTIVE conditions characterise industrial circles 
generally. The present level of prices has apparently 
little influence on orders, for home consumption at least, 
and in many instances works are being severely taxed. 
Despite the activity the problem of output is still an acute 
one. The reduction in hours has undoubtedly restricted 
outputs, and the delays in transport have added to the 
many difficulties in the way of prompt deliveries. The 
American invasion of local markets has not yet manifested 
itself, whatever may happen in the future. Orders have 
certainly been placed in that country when quick dispatch 
was guaranteed, but there is an underlying feeling of greater 
reliance and confidence in the British article and more 
inclination to await deliveries of home-made products. 
Industrial unrest with the accompanying uncertainty 
in what section the next outbreak will occur or whether 
the next action taken will be a combined one, seems to 
provide an ever-present menace, but the opinion is becom- 
ing more common that wiser and saner counsels will 
prevail on both sides and that an equable and amicable 
settlement of all grievances will be arrived at. 


Labour Affairs. 


Negotiations are being carried on among the 
members of the Associated Ironmoulders of Scotland and 
a ballot is being taken on the question of joining with the 
English moulders in their wages demand. At the same 
time a conference had been arranged with the employers 
to discuss their own claim for an advance in wages, and 
the meeting took place this week. Whatever the outcome 
may be, the men must give a week's notice. The Central 
Ironmoulders of Scotland have instructed their members 
in England to resume work pending the award of the 
Interim Court of Arbitration on their wages demand. 
This association has about 500 members in the Birmingham 
and other districts of England. The shutting down pro- 
cess had already begun early in the week in connection 
with the deadlock in the shale oil trade dispute. Certain 
departments of the oil works were closed down last Mon- 
day and the work of cooling down the retorts was com- 
menced the following day. Work at the mines having no 
binging ground was stopped at once, work being continued 
at the remainder until the end of the week. Despite these 
preparations Scottish Oils, Limited, exhibited at its pay 
offices a reprint of its statement giving prominence to the 
exact terms of the offer made for a temporary settle- 
ment, which included a profit-sharing scheme, provided 
the workers were prepared to relinquish the Sankey award 
of 2s. per day. The Lanarkshire colliery firemen have 
formed an association of their own and have withdrawn 
entirely from the Miners’ Union. Considerable trouble has 
been caused as a result and the disaffection is spreading. 


Pig Iron. 


There is little change in the Scotch pig iron trade. 
Hematite continues scarce owing partly to the delay in 
the imports of ore, but supplies appear to be improving. 
Foundry qualities also seem to be in better supply and 
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ful. Prices are still unchanged, but the tendency is 
decidedly upward. 


Finished Iron and Steel. 


The steel works are being hard pressed to meet 
demands for plates and in some instances makers have had 
to refuse orders. A big proportion of the business in 
hand is on shipbuilding account. The request for sectional 
material is not as satisfactory as it might be, but an 
improvement is noticeable. Sheets are very busy, par- 
ticularly the thicker gauges. Both flat and corrugated 
galvanised sheets are meeting with more business and 
orders are beginning to flow with greater regularity. 
Malleable ironworks, too, are very busy and many of the 
firms are only able to export a very small proportion of 
the shipping orders received. Exports generally are still 
dull, but the outlook is more encouraging. 


Coal. 


The demands for all descriptions of Scotch fuel 
are increasing. Industrial requests are heavy and house- 
hold requirements are approaching winter levels. With 
the restricted output and the insistent home demands very 
little fuel is left over for export. Licences are not too 
easily arranged, even for allied shipments, and consign- 
ments to Ireland. There is a big demand for Lanarkshire 
fuel from the latter country. The East of Scotland ports 
are doing a fair turnover with neutrals at high prices. 
Fifeshire collieries have a fair stream of orders from 
Scandinavian ports and Denmark. The aggregate ship- 
ments from Scottish ports amounted.to 140,367 tons, com- 
pared with 121,659 in the preceding week and 147,658 tons 
in the corresponding week of last year. Ell coal, f.o.b. at 
Glasgow, 33s. 6d. to 35s.; splint, 35s. to 37s.; steam, 
33s. 6d. to 34s. 6d.; first-class screened navigations, at 
Methil or Burntisland, 36s. to 38s.; first-class steams, 35s.; 
third-class steams, 3ls.; best steams, at Leith, 33s. 6d.; 
secondary qualities, 32s. 6d. per ton; treble, double and 
single nuts, 30s., 29s. and 28s. per ton respectively in all 
districts. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Government Control. 


ALL who are interested in the commercia! side 
of the coal trade are chafing under the restrictions with 
which they are surrounded by the Government, and of 
which there would appear to be very little prospect of 
their being entirely freed. Recent experience of Govern- 
ment Departments with respect to coastwise freight rates 
has only stimulated their intense desire to be liberated 
from Government control, and to-day (Friday) the mem- 
bers of the Cardiff Chamber of Commerce will meet to 
discuss the question of the continuance of Government 
control and decide what action, if any, shall be taken. 
Close on a fortnight ago about twenty steamers of various 
sizes were suddenly ordered to take charters for home 
coasting ports, such es Liverpool or London, thus divert- 
ing them from voyages to near French ports. In some 
cases the vessels were elready loaded, so that the autho- 
rities requistioned the cargoes ss well. The owners of 
these vessels were néeturelly very much chegrined to find 
that their vessels were thus diverted to ports for which 
the fixed freight rates were out of all proportion to the 
rates ruling for north French ports. The result was that 
the shipowners concerned met together and decided that 
they were prepared, until further notice, to sign charters 
for Liverpool on the basis of 20s. per ton cargo, free dis- 
charge, for steamers up to 1000 tons cargo, and pro rata 
according to the authorised scale for larger vessels ; and, 
further, that the rate for London should be 2s. 6d. above 
that for Liverpool. These rates were considered to be 
proportionate to the values ruling for France, but the 
Ministry of Shipping considered 20s. for Liverpool wes 
unreasonable, and thet 15s. wes a fair figure. At the 
same time, the Coal Controller issued an instruction that 
the vessels were to be offered on the market. Thus 
between the two Departments the position was very con- 
flicting. Later, as the result of the shipowners’ protest 
and request for something definite, two more telegrams 
were received by the Coal Controller’s representative at 
Bristol Channel ports, one being from the Ministry of 
Shipping and the other from the Coal Controller. These 
two telegrams, however, did not agree in details, but the 
justice of the shipowners’ claim for 20s. for Liverpool 
for vessels up to 1000 tons and pro rata was recognised. 
The Shipping Controller’s message was indefinite and did 
not distinguish in respect of the larger vessels, the differ- 
ence between the Mersey end the London rates. Ship- 
owners decided to insist on the 2s. 6d. extra rate for London 
over the Mersey rate in the case of large and smell steamers, 
and the Ministry was asked on Saturday last to state what 
rate it considered applicable for Manchester over the 
Mersey rate, the owners’ opinion being that they should 
receive an extra shilling. At the time of writing, however, 
owners had not received any more news from the Ministry 
clearing up the situation. Complaints that some of the 
vessels were experiencing delay in being dealt with by the 
authorities have also been made, and in one case, although 
the vessel was loaded at the time that she was requisitioned 
it was not until a week later that she got orders to proceed 
to Liverpool. The ship could have done a run to North 
France and back in this period. 


Glut of Pitwood. 


Some weeks ago South Wales coalowners were 
requested to lay in stocks of pitwood sufficient to last 
them eight weeks in order that there should not be a 
repetition this winter of the difficulties created by a 
shortage last winter. Since that time supplies have come 
along very freely, and during August the quantity of 
foreign wood imported was 111,206 loads, of a declared 
value of £533,480, this being the largest quantity imported 
since the outbreak of the war. Last week alone over 
22,000-loads came to hand, and there is practically a 











glut of pitwood, the prices now being 55s. to 57s. 6d. per 
ton ex ship at South Wales ports. In view of this fact, 
the question is raised whether the Monmouthshire and 
South Wales Colliery Owners’ Pitwood Association, 
Limited, should not be wound up. This co-operative 
movement has not been quite a financial success, although 
when formed the question of price was subsidiary to the 
necessity of securing supplies. Steps were taken to provide 
home-grown timber, woods being purchased and all the 
plant and machinery for hauling, &c., being acquired. 
Now, however, imported timber can be secured at figures 
materially below those at which the Association can supply 
its members. 


Shortage of Water. 


Tin-plate and other works at Llanelly continue 
to suffer from the acute shortage of water, and it is esti- 
mated that as many as 6000 tin-platers and others are on 
the unemployed list, and are to be seen each day going 
to the Labour Exchange. Last week Messrs. Richard 
Thomas and Co. made experiments at the South Wales 
works with sea water in the pickling process. For what 
is known as the ‘*‘ white ” and the “ finishing "’ the experi- 
ment proved a success, but not in the case of the ** black.” 
This means that the works can only carry on for another 
week or so with the stock in hand. Some works have 
been able to get supplies of water from old colliery workings. 
There is still dissatisfaction coneerning wages, and eighteen 
tin-plate works in the Neath area were on Friday repre- 
sented at an unofficial meeting of delegates, when it was 
decided to notify employers that unless all workpeople 
in the trade are allowed to benefit under the recent 124 per 
cent. award to certain sections, the finishers, annealers, 
picklers, fitters, smiths, daymen, engine drivers and fire- 
men would cease work on the 27th inst. without giving 
further notice. 


Foundry Strikers. 


The number of ironfounders and moulders out 
on strike at Cardiff and Barry is officially given as about 
350, including all foremen, while at Newport about an 
equal number is affected. Altogether in this district 
the number of strikers is about 1000, but this does not 
include the large number of fitters, patternmakers and 
labourers whose interests are jeopardised. So far as 
ean be seen, there is no likelihood of a settlement, which 
will be governed by the action of the National Executive 
of the men affected. In some cases the strike has resulted 
in an immediate stoppage of work by machinemen, but 
at some of the larger foundries it will be possible to keep 
this class of worker employed for another week or ten 
days. Some firms have given a week’s notice to all 
labourers in the ironfoundry department. If the strike 
is prolonged, South Wales dry dock and ship-repairing 
establishments will suffer, as they obtain supplies of cast- 
ings, &c., from local foundries. 


Current Business. 


Considering that the end of the quarter has been 
practically reached there has been a good inquiry for coal, 
and the tone of the market has been well maintained. It 
was expected that long before this, values would have 
fallen on account of the scarcity of tonnage, but it is 
only this week that any real irregularity in the market 
has become evident, and this is attributable to the fact 
that bad weather has disorganised loading arrangements, 
owing to tonnage being out of position. For prompt 
shipment some salesmen have shown a disposition to 
cut their price by 2s. 6d. per ton, but for forward loading 
their ideas as to prices are practically those which have 
been ruling for the past month. It is expected that the 
present patchiness is only temporary and will give -way 
to all-round steadiness next month, when exporters are 
in possession of their authorisations from France and 
have obtained their corresponding British licences. In 
some quarters it is feared that the quantities allocated 
from France will show a reduction on previous amounts, 
but there is nothing definite on this point at the moment. 
The supplies which are required by the authorities to be 
sent to Liverpool, London, &c., for bunkering purposes 
are fairly considerable, and as outputs continue unsatis- 
factory, it is unlikely that coal prices will relax sub- 
stantially unless tonnage becomes exceptionally scarce. 
At the present time salesmen are quoting 85s. for leading 
Admiralties for next month, and 82s. 6d. for second 
qualities and Monmouthshire large, but for prompt ship- 
ment sellers are ready to discount these figures by 2s. 6d. 
Through coals are irregular, and some salesmen are con- 
tent with 62s. 6d. to 65s., but best bunker smalls remain 
very steady at 65s., and lower grades about 60s. to 62s. 6d. 
The inferior cargo smalls, notably drys, are relatively 
weaker than other descriptions, and it is possible to get 
prompt requirements at 40s., if not less. There is no 
change in the patent fuel market, which keeps about 
80s. to 85s. Makers are very fully sold for some time, but 
their difficulty is that tonnage is not being supplied them 
to lift the fuel as readily as they could desire. Coke is 
firm at 105s., but pitwood continues to be very plentiful 
and prices are about 55s. to 60s. 


Newport. 

The market for Monmouthshire coals keeps very 
steady, although other descriptions show weakness here 
and there. Owners are very well booked up, and prices 
rule from 80s. to 85s. for large coals, according to quality. 
Small coals are also in good demand, and range about 
55s. to 60s. 


Swansea. 


There is no relaxation in the firmness of anthra- 
cite coals, all qualities being in active demand. Collieries 
are very fully stemmed, and consequently have little or 
no coals to offer. Maghine-made descriptions are par- 
ticularly firm, and range about 85s. to 90s. for the better 
qualities, peas particularly being scarce. 











Latest News from the Provinces, 


THE MIDLANDS AND STAFFORDSHIRE. 
The Ironfounders’ Strike. 


Ir is reported that two Birmingham firms not 
associated with the Employers’ Federation have offered 
to pay their ironfounders the full 15s. demanded. But 
the men’s society has declined to allow its members to 
accept the offer until the dispute is settled. A similar 
offer has, it is also said, been made by two firms at Dudley, 
It is understood that the Iron Moulders’ Society has voted 
on the question of striking ir support of the men now out, 
but its decision has not yet been made known. 


LANCASHIRE. 
Mr. Frank Foster. 


The sudden death of Mr. Frank Foster, on Tues. 
day last, at the early age of thirty-six, will be greatly 
regretted by a wide circle of friends in Lancashire. Mr. 
Foster was a man of great ability, and until a few months 
ago he was associated with the firm of Galloways, but 
resigned in order to take up consulting and literary work. 
He was a Master of Science and member of council 
of the Manchester Association of Engineers, in which 
institution he took a keen interest. He contributed 
several papers to its proceedings, and was frequently heard 
in its debates. One of the best contributions which Mr. 
Foster made to this society’s proceedings was on ** The 
Essential Principles of Engine Design,” an admirable 
paper, full of information and of permanent value to 
those engaged in the design of engines. In this paper Mr. 
Foster emphasised the necessity for the observance of 
the lew of similarity. During the war Mr. Foster served 
overseas in the Royal Garrison Artillery, in which he held 
a lieutenancy, but he was recalled to civil life owing to the 
urgent need for his services at home. 


SHEFFIELD. 
A Serious Position. 


As in so many other parts of the country, the 
strike of moulders has created a serious position in the 
Sheftield, Rotherham and surrounding districts, and there 
are once egein fears of a closing down of many works 
dependent upon steel castings. In some instances notices 
to cease work heve already been posted. It is not believed, 
however, that the strike will be of long duration, nor thet 
the threatened railweymen’s strike will materialise. 
Nevertheless, the outlook is full of anxiety at the moment. 


WALES AND ADJOINING COUNTIES. 


Foundry Strikers. 

Tue total number of men in South Wales directly 
affected by the strike is now over 1000, and the strike will 
have a big effect upon other industries. All trades, in 
fact, in which castings are used will be vitally affected. 
The local secretary of the unions concerned states that 
there is a big difference in the wages paid to local moulders 
as compared with the wages of other skilled workers 
employed in engineering and ship repairing work at Cardiff, 
Barry and Penarth and South Wales generally. 


Colliery Dispute. 

The Joint Standing Disputes Committee of the 
South Wales Coalfield Conciliation Board has had before 
it the question of the notices issued by the Gwaun-cae- 
Gurmen Company to the men employed at the Maerdy 
Colliery. The Committee, however, could not go into 
the merits of the case because the notices had been tendered 
by the company after consultation with the Coal Controller 
and without reference to the Coalowners’ Association. 
The company proposes to close the colliery, because under 
the present arrangement it means carrying it on at a loss. 
The Committee has decided that a representative of the 
company should attend before the coalowners to-day— 
Friday—so that the whole position may be gone into with- 
out delay. 


Swansea Metal Market. 


The tin-plate market keeps very firm and the 
inquiry is extensive. Prices are on the basis of 37s. to 
37s. 6d. for I.C. 20 x 14 x 112 sheets, other quotations 
being :—Galvanised sheets, 249 in bundles, £31 and 
upwards per ton net f.o.b.; sheet and tin-plate bars, £14 
per ton net delivered ; block tin, £276 cash, £273 10s. 
three months; copper, £99 15s. cash, £100 10s. three 
months; Spanish lead, £25 12s. 6d. cash, £26 three 
months ; spelter, £40 15s. cash ; Welsh hematite, £10 10s. 
to £10 12s. 6d. delivered. 








Tue Durcu SECTION OF THE SHIPPING, ENGINEERING AND 
Macuinery Exuipition.—In connection with the Shipping, 
Engineering and Machinery Exhibition opened yesterday— 
Thursday—at Olympia, the chairman, Dr. Bisschop, and mem- 
bers of the Royal Commission for the ‘* Holland Section ” enter- 
tained a party of representatives of the British Press and some 
of the Dutch exhibitors to luncheon at the Savoy Hotel, London, 
on Tuesday of this week. The chair at the luncheon was occu- 
pied by Jonkheer F, E. M. H. Michiels van Verduynen, Charge 
d’ Affaires for H.M. the Queen of the Netherlands, who, in the 
course of a few remarks following the luncheon, dwelt upon the 
importance to both nations of a proper understanding between 
this country and Holland in all matters connected with their 
economic interests. The exhibition at Olympia in the autumn 
of 1914 was abandoned in consequence of the war, but the 
participation of Holland, contemplated on that occasion, has 
happily been realised on this. The Dutch exhibits at Olympia 
have been organised by a committee appointed by her Majesty 
Queen Wilhelmina and are intended to show that, apart from 
draining a water-logged soil or following agricultural pursuits, 
Holland has established for herself various industries capable of 
competing with those of larger and older countries. Detailed 
reference in our columns to some of the Dutch exhibits will, we 
hope, be possible in a succeeding issue, : 
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French Engineering Notes. 
(Prem our Correspondent in Paris.) 


Exchange and Trade. 


THE statements made in the Chamber of Deputies 
by members of the Government, to the effect that France 
can only save herself from financial ruin by obtaining 
whet she requires for her industries from Germany, have 
crystallised the idea which has been geining ground of late 
thet the existing conditions render it almost impossible 
to deal exclusively with manufacturers in allied countries. 
Now that the rate of exchange has reached 50 per cent. 
above per for the pound sterling and 75 per cent. for the 
dollar—end there is nothing to show that things will 
become very much easier in the early future—the French 
believe that they are placed between the alternatives of 
going back to the late policy of severe internal economy 
and purchasing as little as possible from Britain and the 
United States or of profiting from the favourable condi- 
tions in countries such as Germeny and Austria, where the 
currency hes undergone e, still greater depreciation. If 
the French ere driven to the latter alternative they imply 
that the fault will rest with the allied Governments, which 
have done nothing in the way of providing credits for their 
assistance. It had been hoped that arrangements would 
be made whereby Britain would supply the raw material 
required and the United States would afford financial 
aid by the plecing of French loans in Great Britain, 
but the British raw material has fallen very short of what 
is needed, and the lack of financial support is observable 
in the unheavd of inflation of the exchange rate. The 
problem is one that cannot be ignored by British manu- 
facturers, who would find an exceptional opening for 
business in this country if only they were not barred by 
the conditions of exchange which put up the prices of 
their goods by one-half. Unless something is done 
speedily, and the French are relieved of the necessity of 
buying what they want from Germany, a situation will be 
created which must permanently affect British interests, 
for it is evident that if German manufacturers secure whet 
amounts practically to a monopoly of the French trade 
they will be in a much stronger position for carrying on 
their commercial expansion elsewhere. 


Reconstruction. 


In view of the efforts of the Germans to take upon 
themselves the supplying of the material needed for the 
work of reconstruction on the plea that if the French 
furnish the goods, for which the Germans will have to pay, 
they will charge extravagant prices, it is stated officially 
that people in the liberated districts will have control 
themselves over the rebuilding of their houses and fac- 
tories, and that, consequently, they will have the ordering 
of the material. It is to be supposed, therefore, that the 
orders will be placed as far as possible in the open market. 
At the congress of builders’ contractors at Strasburg it 
was affirmed that in Alsaée-Lorraine 15,000 houses and 
120 factories will have to be rebuilt. Meanwhile the work 
of repairing the railways, bridges, and canals is so far 
advanced that communications in the North of France 
may be regarded as normal. Since the Armistice practi- 
cally the whole of the Nord lines have been put into service. 
and on the Est 789 kiloms. of double-track line have been 
repaired out of a total of 930 kiloms., and 152 kiloms. of 
single line out of a total of 204 kiloms. About one-half 
the length of the local lines is also in running order. Pro- 
gress with the canals is sufficiently advanced to allow of 
waterway communication between Belgium and _ the 
Paris district, but it is feared that there will not be suffi- 
cient facilities to permit of the required quantity of coal 
being brought to Paris for the coming winter. 


Rolling Stcc's. 


At a conference held recently at the Ministry of 
Public Works the question of organising the construction 
and repairing of locomotives and wagons was discussed, 
when it was decided to centralise everything relating to the 
preparation and distribution of orders in one office. The 
different firms equipped to undertake the work were then 
asked to give some idea of the number of locomotives and 
wagons they could build or repair. The Orleans Railway 
Company is negotiating for the acquisition of the Bergerac 
Powder Factory, which will be equipped for undertaking 
wagon repairs, and the Société Générale de Construction 
de Locomotives, Creusot, and the Société Alsacienne de 
Constructions Mécaniques will probably be authorised to 
take over for a certain period the arsenal of Roanne for 
the repairing of locomotives. At present wagons are 
being repaired in the arsenal by the State. The railway 
companies undertake to guarantee orders to these firms 
for the repair of 500 locomotives and 500 tenders annually 
during a period of ten years. According to the promises made 
by the eleven leading firms represented at the conference, 
they will be in a position eventually to repair more than 
1300 locomotives a year, while propositions have been 
presented by a large number of firms which show that 
existing works throughout the country offer facilities for 
the repairing of 35,000 wagons annually. The Govern- 
ment is pressing these firms to expedite the work as 
rapidly as possible, and is arranging to give them priority 
as regards the supply of raw material. The present 
economical difficulties are attributed mainly to the want 
of sufficient transport facilities arising from the lack of 
rolling stock, and a large number of German locomotives 
have had to be returned because they were unsuitable for 
the fuel used on the French railways. On the other hand, 
there seems to be little doubt that much of the trouble is 
caused by the inadequacy of the sidings and the absence 
of proper loading and unloading facilities. The majority 
of the sidings are invariably encumbered with loaded 
wagons, which remain there for a much longer period than 
ought to be necessary. 








Accorpine to cable advices from Canada, it would 
appear that the proposals of the Government for the 
acquisition of the Grand Trunk Railway are about to be 
modified. It is said that the terms are to be left to arbi- 
tration. 


British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 





When an abridgment is not illustrated the Specification is 
without drawings. ge 

Copies of Spectfications be obtained at the Patent-office 
Sale Branch, 35, 8 th wack ildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application: the second dute 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 





TURBINE MACHINERY. 


131,094. August 10th, 1918.—TURBINE-DRIVEN CENTRIFUGAL 
Macuines, Jean Schmidt, 20, High Holborn, London, 
W.C, 2. 

This apparatus is of the type in which a turbine is combined 
with a centrifugal machine as one unit, the object of the inven- 
tion being to prevent the passage of steam from the turbine to 
the material under treatment, while the heat of the steam for 
driving the turbine is conserved and radiated to the material 
under treatment. The machine comprises two chambers A 
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and B and the turbine shaft is provided with a stuffing-box C 
to prevent steam from passing up into the upper chamber. The 
partition wall D which separates the two chambers is provided 
w th gills F in the basket chamber for the purpose of assisting 
the radiation of heat from the lower to the upper chamber. 
The upper chamber may also be provided with a jacket which 
is connected w.th the exhaust conduit G of the turbine chamber 
so that the jacket shall derive its supply of steam from this 
condu:it.—August 11th, 1919. 


SWITCHGEAR. 


131,135. August 13th, 1918.—A Device FoR MAKING TEMPO- 
RARY CONNECTIONS WITH ExLectric SuppLy Castes, J. 
Hunter Collie, 22, Hill-road, Birkenhead. 

This invention relates to a type of electric fitting in which ¢ 
connect:on can be easily and quickly made to insulated electric 
cables by pressing contact pins through the insulat:ng cover cn 
to or aga‘nst the metal conductor therein for the purpose of 
supply ng current temporarily or permanently fcr any useful 
purpose. The fitting comprises a wooden member A having a 
tubular extension B, into which is fitted a block of insulating 
material C. This block is grooved at D to receive the cables 
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held down by a plate under the pressure of fly nuts on screws 
F passed through the block C and the member A. The pins G 
are each carried through the block C and have threaded stems H. 
Nuts are fitted to these stems for cable connections. In practice 
the fitting is applied to the cables by uncovering the points and 
pressing one cable down upon one point and the other down upon 
the other point, thus establishing metallic contact between the 
respective cables and their points, to which, in the case of the 
fitting shown, the leads have already been connected. The 
fitting forms a portable piece of apparatus in which the con- 
nections are all fully enclosed and which can be exposed to the 
weather and handled with safety.— August 13th, 1919. 


TRANSMISSION OF POWER. 


131,266. June 17th, 1919.—ToorHep Grarine, Aktiengesell- 
schaft Brown, Boveri et Cie., Baden, Switzerland. 
The toothed wheel gearing constructed according to this 





invention is provided with movable intermediate members 


arranged between the intermeshing teeth, and these parts roll 
over the tooth flanks of one wheel in the plane of the latter 
while they slide along the tooth flanks of the other wheel for the 
purpose of enabling the sliding contacts between the teeth to be 
formed as surfaces. Figs. 1 and 2 show spur gears constructed 
accordingly, and Fig. 3 shows the invention applied to worm 
gearing. In Fig. 1 A is the driving toothed wheel and B tlhe 
driven wheel. C is one of the intermediate members which are 
attached to the wheel by means of flexible leaf springs D. As 
shown, the point of pressure contact of the sliding member is 
excentric from the beginning of the meshing up to the point of 
contact between the pitch c:1cles. The point of pressure con- 
tact is central at the point of contact of the pitch circles, in which 
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position there is no sliding motion. In the continued motion of 
the toothed wheels the direction of the sliding motion changes, 
and the position of the point of pressure contact also changes, 
thus bringing the point of pressure contact back again into an 
excentric position so as to facilitate the formation of a wedge 
of oil between the surfaces. In Fig. 3 A is the worm and B the 
worm wheel teeth; of which the intermediate members C 
are attached by means of leaf springs D. In worm gears of this 
kind and generally in all gears for toothed wheels with crossing 
axes the intermediate members may be mounted in such @ 
manner that on the flank over which they roll they will also be 
able, in addition to this motion, to have a tilting motion in the 
direction of the sliding motion of the worm tooth, and thereby 
be enabled to assume an oblique position in this direction, which 
will improve the lubrication.— August 21st, 1919. 


RAILWAYS AND TRAMWAYS. 


131,140. August 13th, 1918.—Braxe Mecuanism, Henry 
Scott, 38, Aleconbury-road, Clapton, London, E. 5. 

This invention comprises a combination of transverse reverse 
curved scissor bars counterbalanced and centrally pivoted on a 
transverse shaft, the scissor bars being connected by cranks 
and links which transmit movement through a knee and toggle 
joint or lazy tong bars connected to brake blocks applying them 
to four wheels simultaneously. In Figs. 1 and 2 knee-joint 
connections A to transverse scissor bars B are made by bolts C 
which pass through holes in angle plates D riveted to transverse 
scissor bars B. In Fig. 2 the bars E are in direct connection 
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with brake blocks F. In Fig. 1 the bars G and H form ieggle 
and knee joints or lazy tongs and connect with brake blocks ¥ at 
extreme ends of bars H. In Fig. 3 main transverse shaft I is 
riveted to hangers J fixed to underframe K of wagon and trans- 
verse scissor bars B are centrally pivoted at L'and perpendicu- 
larly reverse curved from this centre towards each end and also 
horizontally reverse curved near their extreme ends to bring 
their ends perpendicularly to each other. Cranks M are pivoted 
to the main transverse shaft I and by connecting links R are 
coupled to transverse scissor bars. The mechanism is counter- 
balanced by weights N fixed to transverse scissor bars B as 
shown. Counterbalance may also be obtained by springs 
attached to the wagon frame K and transverse scissor bars B.— 
August 13th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


131,103. June 13th, 1918—FxLurm AcTruaTED HAMMERS, 
Herbert Sharples, 13, Byron-street, Barrow-in-Furness. 

The object of this invention is to provide an improved con- 
struction of the movable part consisting of the tup, piston-rod 
and piston. For guiding the piston-rod a cylindrical guide is 
provided which acts in conjunction with a cylindrical excentric 
piston-rod. The invention also comprises the provision in con- 
junction with the piston of an equilibrium flange to neutralise 
any tilting action of the steam or. compressed air due to the 
excentricity of the piston-rod and improvements in. connection 
with the tup. The movable part of the hammer acted on by the 





fluid pressure consists of a piston A contained in a cylinder B, 
a piston-rod C, and a tup D. The piston-rod, which is formed 
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integrally with the piston, is of cylindrical form and has its axis 
excentric to the axis of the piston. The piston-rod slides within 
a cylindrical guide E arranged immediately beneath the working 
cylinder. Due to the excentricity of the piston and rod and also 
of the cylinder and guide, the rod, whilst free to slide, cannot 
twist about its axis. It is claimed that when fluid pressure acts 
on the lower side of the piston the pressure is unequally dis- 
tributed in relation to the axis of the piston. This may result 
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in a tendency to tilt the axis of the rod and produce unequal 
wearing of the cylinder and guide. To avoid this condition the 
invenjor forms the piston with a depending flange F situated 
on the wider side of the piston face and extending about half- 
way round the piston. This flange presents a vertical face to 
the fluid pressure, and by suitably proportioning the depth of 
the face the action of the fluid on that face can be made, he 
claims, to counterbalance the tilting action above mentioned. 
—August 13th, 1919. 


MISCELLANEOUS. 


130,710. May 8th, 1918.—Exnxecrricatty HEATED Qvi1L?s, 
Buiankets, R. O. de Kingsley Hall and H. A. Duxbury, both 
of Dobb’s Fold Works, Wallgate, Wigan. 

The distinguishing feature of this invention is that the heating 
element, which is composed of a conducting wire or cord, im- 
pregnated with insulating varnish, is interposed between an 
under layer of cotton cloth having good heat conductivity, and a 
top layer of felt which has less heat conductivity, whereby the 
bulk of the heat passes through the cotton The layer of cotton 
cloth and the layer of felt with the heating element between are 
enclosed ina case made from cotton fabric which has a surface 
of wadded quilting on the underside towards the mattress or 
eccupant of the bed. A length of conducting wire A is im- 
pregnated with air-drying insulating varnish, following which 
impregnation t wo or three coats of insulating material are applied. 
The conducting wire or cord is then sewn between two lengths 
of wide tape B, rendered non-inflammable by suitable treatment. 
This tape is treated with the same insulating material used for 
the conductor A. To the face of a basic layer C of cotton cloth 
rendered non-inflammable by suitable treatment is laid and sewn 
the heating element A B, the heating elemert being extended 
over the layer in some extended form such as a to and fro course 
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in parallel lines. The heating element has, stitched over the top, 
a sheet of thick felt. The bulk of the heat generated takes the 
line of least resistance, that is, through the basic layer of cotton 
cloth C, the felt F being a bad conductor. The basic layer of 
cotton cloth C and the top layer of felt F, with the heating 
element between, are enclosed in a case made from cotton 
fabric. This case has a surface of wadded quilting H at the 
bottom on the inside upon which the basic layer C of the heater 
rests, while the top D of the case whch comes next the felt is 
unwadded. The quilt is used with the waded quilting side H 
towards the mattress or occupant of the bed. The conductor 
consists of a wire wound spirally round a core of flexible asbestos, 
and then enclosed between the insulating tapes. The core, 
which is non-inflammable, forms a flexible foundation for the 
conducting wire, and the spiral winding gives flexibility with 
little appreciable strain on the wire. A quilt thus made secures 
great pliancy, and the material readily adapts itself to such 
contour as may be necessary to conform to body curves. For an 
ordinary size of quilt the consumption of electrical energy is 
50 watts at 100 volts.—August 14th, 1919. : 


131,061. August 9th, 1918.—K.ecrric Furnaces, Professor 
. A. Fleming, University College, Gower-street, London. 

In the design of electric furnace of the resistance type described 
in this specification a furnace wall structure which is very im- 
pervious to heat is combined with a form of resister which is 
easily renewed, if worn out, and which does not, like carbon 
resisters, oxidise or fill the furnace with carbonic oxide or dioxide. 
The design, it is claimed, enables the furnace atmosphere to be 
maintained periectly neutral and capable of very exact adjust- 
ment and constancy as regards temperature. The inner wall of 
the furnace is constructed of a fireclay cylinder or else of a tube of 
silica or of diatomaceous earth in the form of bricks, and this 
tube may be of any convenient form. Outside this wall a very 
thick layer of silicate cotton or so-called slag wool is employed, 
and the whole enclosed in a brick or iron cylinder. In the interior 
of this chamber a length of nichrome wire or other high-resistant 


non-oxidisable alloy, bent into loops shaped like hairpins is hung 
with the closed end downwards. The ends of this wire are 
attached to iron or copper lugs or strips, and one or more wires 
may be electrically connected in series or in parallel! as required. 
These w.res hang freely downwards, but not touching the walls 
of the furnace, and may be prevented from touching each other 
by insulating distance pieces attached to them made of fused 
quartz, alundum, or diatomaceous brick, or other highly refrac- 
tory substance, which is an electrical non-conductor at a high 
temperature. In such a furnace temperatures of 1000 deg. Cent. 
to 1200 deg. Cent. can easily be obtained, and by adjustment 
of the electric current kept very constant. It is advisable to 
operate such # furnace with alternating current and to insert in 
series with the resistance a choking coil with an iron core which 
ean be more or less withdrawn from the coil. In this manner 
the current through the furnace can be adjusted without much 
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waste of power. Such a furnace is well adapted for annealing 
or heating to welding temperatures steel or iron and for melting 
other metals at temperatures less than that at which nichrome or 
the resister wire begins to soften. Electric furnaces can be made 
en this plan to take 200 or 300 kilowatts or more, and are well 
adapted for annealing large masses of steel. The walls A of this 
furnace should be at least 18in. or two bricks thick, and the 
bottom B should be at least 18in. thick, the structure being 
erected on a concrete foundation. In building the furnace 
alternate bricks C in the top course but one are set so as to project 
inwards and form a series of lugs or projections all round the 
top of the furnace. In the upper side of these lugs notches are 
cut so that the loops of resistance wires D can hang upon these 
projecting bricks. The lower figure shows a developed view of 
the bricks C and the resister D.— August 21st, 1919. 


131,131. August 12th, 1918.—EKELecTRICAL SIGNALLING ApP- 
PARATUS, Sir W. G. Armstrong, Whitworth and Co , Limited, 
(. Brunswick Chicken, and J. H. Thain, all of Elswick 
Works, Newcastle-upon-Tyne. 

This invention relates to electrical signalling apparatus in 
which a step-by-step electrical motor is employed for actuating 
@ pointer or the like which indicates the signal. The object of 
the invention is to construct a step-by-step motor so that a large 
number of equal and definite impulses can be received at a high 
rate without the motor getting out of step with the transmitter 
switch at the sending station. A set of armatures is equally 
spaced round an axis, and two sets of magnets are mounted 
round an axis, both sets being equally speced and the number in 
each set is even and the number im one is different froin and not a 
multiple of the other number in each of the two sets, the coils 
of each pair of magnets being connected in series with one 


N°I3L ISI 
E 





























M 


another and in parallel with the coils opposite to them, one of 
the sets, preferably the armatures, being capable of rotation 
with regard to the other set. The cores of the magnets may be 
fixed to end frames connected together by a yoke. The even 
number of armatures A is mounted upon a wheel B on a shaft C 
capable of-turning in bedrings D. Upon the shaft C is a pointer 
—not shown—for indicating the signals transmitted. The 
armatures A are preferably made of laminated soft iron, and are 
insulated magnetically from one another. On each side of the 
wheel B are six electro-magnets E having cores F and windings G, 
the cross-section of each core F and armature A being identical 
with one another. The magnets E are fixed to iron end frames 
Heonnected together by asoftiron yoke K. When the wheel B 





is turned, each armature A passes successively between the two 


bel tem 
—— magnet cores F, forming @ magnetic path, which is com, 
pleted by the end frames H and the yoke K. In the lower figure 1, 
isa transmitting switch and Ma junction box. It will be seen that 
the coils G of each pair of magnets are connected in series with 
one another and in parallel with the coils diametrically opposity 
to them, and that the number of interconnecting leads js foyy 
The leads N pass to a parallel receiver. By exciting the coils G 
in the proper sequence # large number of definite positions of 
the rotor are obtained for one complete revolution. Particulars 
are given of two cases where 48 and 60 different positions can 
be controlled for one revolution of the rotor.— August 12th, 1919, 


131,166. August 2Ist, 1918.—-AppaRATUS FOR OPERATING 
Distant Devices BY MEANS OF ELECTRO-MAGNETIC Wavgg 

A. G. Bloxam, 30, Southampton-buildings, Londou. : 
The object of the invention is to provide a detector for electro. 
magnetic waves which permits currents of great strength to 
flow through the detector, thus enabling the receiving apparatug 
to be operated without the use of intermediate delicate relays, 
The gas detector consists of a glass vessel A in which two metallig 
electrodes B are sealed. The vessel is filled with helium or a 
mixture of helium with other gases at comparatively high 
pressure, such as three-quarters of an atmosphere. This mixture 
allows a discharge to take place between the electrodes when 
they are maintained at a sufficient difference of potential in the 
resence of a source of light of sufficient ionising intensity ; 
for example, a metallic filament lamp C placed close to the 
detector. Under these conditions the detector may be traversed 
by strong currents of 100 ampéres and upwards. The electrodes 
ef the detector consist preferably of a point electrode and a plate 
electrode, but it is immaterial which pole of the current source 
is connected with the one or other of the electrodes, though the 
negative pole of the source of current is preferably connected 
with the point electrode, Special circuit arrangements are 


N?131,166 

















requred. D is an earthed antenna, EF the primary and 
secondary windings of an oscillation transformer, G H are con- 
densers, of wh'ch G is variable and connected in series with the 
winding F. The detector A is inserted across the terminals of 
the condenser G in series with the contacts K of an electro- 
magnetic relay L of a non-sensitive type. A source of con- 
tinuous current M maintains @ suitable constant potential ; 
for instance, 100 to 600 volts, across the terminals of the detector 
A and of the condenser G. An inductance N is inserted in the 
circuit of the source M, and in combination with the inductance 
of the coils of the relay L prevents the oscillatory currents in the 
circuit of the oscillation transformer from traversing the circuit 
of the source M. The changes of potential at the terminals of 
the detector due to the oscillations in the circuit F G H will in 
known manner break down the resistance of the gas in the 
detector and an arc-like discharge will occur in the helium tube. 
The discharged condensers will immediately be charged again 
by a current from the source M, and the relay L energised by 
this current will attract its armature and open the contacts kh, 
and thereby facilitate the de-ionisation of the detector and close 
contacts R inserted in the circuit of a signalling device of any 
suitable kind; or the movements of the armature itself may 
operate as a signal device. An alternative arrangement of the 
apparatus is described in the specification.— August 2 let, 1919. 








Forthcoming Engagements. 


TUESDAY, SEPTEMBER 307s. 
Tue INsrrrution or Locomotive EnGinEERSs (LONDON ).— 
Caxton Hall, Westminster, 8.W. 1. Paper: ‘* Notes on Recent 
American Locomotive and Wagon Practice,” by Mr. R. 'T. ©. 
Sanderson. 7 p.m. 


WEDNESDAY, OCTOBER Ist. 


or AvtToMoBILE ENGInEERS.—Royal 


Tar INSTITUTION - 
Presidential 


Society of Arts; John-street, Adelphi, W.C. 2. 
address by Mr. Thos. Clarkson. 8 p.m. 
Tue INsTITUTION oF SANITARY ENGINEERS.—Caxton Hall, 
Caxton-street, Westminster, S.W. Opening sessional meeting. 
7.30 p.m. 

Tue JuNiIoR INSTITUTION OF ENGINEERS (MIDLAND SECTION ). 

-~Chamber of Commerce, Birmingham. Annual general mee t- 
jag. 7.30 p.m. 

FRIDAY, OCTOBER 3rv. 

Junior Insrrrurtion OF ENGINEERS.—-39, Victoria-street, 
Westminster, 8S.W. 1. ‘‘ The Deduction of Formule from Plot ted 
Figures,” by A, J. Paxman. 7.30 p.m. 


SATURDAY, OCTOBER 4rua. 


AssocIATION OF ForEMAN EnNGINEERS.—-Cannon 
“ Elimination of First Stretch in 
7 p.m. 


LONDON 
street Hotel, London, E.C. c 
Steel for Reinforcing Concrete,” by Mr. A. W. C. Shelf. 


FRIDAY, OCTOBER 10ru. 


Junior INsTITUTION OF ENnGINEERS.—Shipping, Engineering 
and Machinery Exhibition, Olympia. ecture: ‘Some 
Hydraulic Exhibits,” by Dr. H. 8. Hele-Shaw. 7.30 p.m. 


FRIDAY, OCTOBER 3lsr. 


InstITUTE OF Marine EncineerRs,—Crand Hall, Connaught 
Rooms, Great Queen-stregt, W.C. Annual dinner. Reception 
in ante-room by Lord Weir of Eastwood, president. Tickets 








15s. each. 6 p.m. 
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PUBLIC NOTICES 





1919. 399 


Assistant Engineers, 2nd 


DIAN STATE RAILWA 
phe Saewetary of State 
APPOINTMENTS of ASSISTANT CAR- 
RIAGE aud WAGON SUPERINTENDENTS for 
ealary of Rs, 300, Rs. 400, or Rs, 450 per mensem, 
“cording to qualifications. 

than 28 years of age, and must be of good character 
and sound physique, They must have had a good 
pupils or apprentices in the Carriage and Wagon or 
Locomotive Shops of a Railway Company, or in the 
followed in either case by at least a year’s experience 
as outside assistant in the Carriage and Wagon 
applied mechanics and the nature and composition 
of all materials used in shops is essential, and 
the stresses on the parts of the machines, Some 

drawing-oftice experience is also desirable. 
Selection Committee at the India-office. They will 
also be required to pass a medical examination if 
The regulations in respect of the appointments and 
forms of application for use by candidates can be 
Works Department, India-office, Whitehall, London, 
s.W.1. Applications for appointment must reach 

India-oftice. 
August, 

Grade, REQUIRED for the Nigerian 
Government Public Works Department for 
possible permanency, Salary £300-£15-£400 and a war 
bonus of £120 per annum, which will be continued until 


SSTANT CARRIAGE AND WAGON SUPERIN- 
assistant Ss, IN Ys 
for India will, in 1919, make TWO 
service on Indian State Railways, on a commencing 
ss Candidates must be British subjects of not more 
general and technical education, and have served as 
Carriage Shops of a large rolling stock builders, 
Departime nt of a British Railway. A knowledge of 
applicants should be able to design and to calculate 
Candidates may be required to appear before a 
selected for appointment. 
obtained on application to the SECRETARY, Public 
the India-office not later than 31st October, 1919. 
eA 
two tours rach of 12 months’ service with 
six months after the restoration of peace, and will then 


be reconsidered. Free quarters and first-class 
pussages. Liberal leave in England on full salary. 
candidates, preferably A.M.LC.E who have had 


public works building 

at once (by letter), 
and experience, to the 
Mill- 


good practical experience in 
and roadmaking, should apply 
giving brief details of age 

CROWN AGENTS FOR THE COLONIES, 4, 
bank, London, 8.W. 1, quoting M/Nigeria $555. 


ssistant Storekeeper 
REQUIRED for the Nigerian Govern- 
mt 


Railway open lines, for one tour of 

twelve months’ service with possible exten- 

sion, Salary £250-£10-£300 and a war bonus of £129 
per annum, which wil! be continued until six months 
after the restoration of peace and will then be recon- 
sidered. Single quarters. Free first-class passages. 
Liberal leave infEngland on full salary. Candidates, 





aged 25-35, who have had experience in a locomotive 

sub-store, ‘should apply at once (by letter), giving 

brief details of age and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/8758. 1012 

° a ° 

Assistant Engineer. Re- 

QUIRED for service on the German 

A ast Africa Government Railways for one 

tour of 20-30 months with possible per 

manency, Salary £300-£20-£550 with a war bonus of 


£60 per annum for single men and £110 per annum 
for married men, Quarters free of rent and free 
first-class passages. Liberal leave in England on full 
salary, Candidates, preferably single, age 25-40, who 
must have had good railway construction and main 
tenance experience, should apply at once, by letter, 


siving brief details of age and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4,: Mill- 
bank, London, 8.W. 1, quetne M/G.E.A. 8985. 1030 


pecaaanetdie ‘Aeiataial 
LOCOMOTIVE SUPERINTENDENT 
REQUIRED by the Government of Nigeria 
for one tour of 12 months’ residential service 
with possible extension. Salary £350-£10-£400 and a 
war bonus of £120 a year, which will be continued 
until six months after the restoration of peace and 
will then be reconsidered. Free quarters and first- 
class passages. Liberal leave in England on full 
salary. Candidates, age about 25, preferably 
graduates of the institution of Mechanical Engineers, 
who have served apprenticeship or pupilage in the 
locomotive department of a British railway and have 
had some experience in tbe running department, 
preferably in a responsible position, should apply at 
onee (by etter). giving brief details of age and expe- 
Hence to the CROWN AGENTS FOR THE 
)LONTES, 4, Millbank, 8.W. 1, quoting 
reference M’ Nigeria 8991 1011 


rr 


B MINISTRY OF MUNITIONS. 
Y DIRECTION OF THE DISPOSAL BOARD. 
(FERROUS MATERIALS SECTION). 


FERROUS MATERIALS FOR SALE. 
The Ministry of Munitions has 


for DISFOSAL the following items of 
FERROUS MATERIAL now lying at Shoreham-by 
\. Applicants may submit offers for each lot or for 


the tore | parcel of six lots. 
_ ; Approximately 490 TONS ROUND 
ILD BARS, assorted fin. to 2in. 


London, 





STEEL 

poliameter, in lengths of from 6ft. to 24ft. 
2.—Approximately 10 TONS BAR IRON, 
assorted gin. to 1#in. sqaare and 5in. by tin. 
lengths 10ft. to 


and vin, by din. flat assorted, 

ANG —Approximately 22 TONS STEEL 

tin ‘im lin. by lin. by 3-16in, to 6in. by 
Lor” y lin, assorted, lengths 18ft. to 50ft. 
4. —Approximately 3t TONS STEEL 
NNELS, assorted 1din. by 3in. by tin. to 
. by 12in, by 2in., in lengths of 17ft. to 


107 5. Approximately 250 TONS MILD STEEI, 
sites. ‘S, assorted 1-8in. to din., in various 


a Approximately 97 TONS of 1-16in. 
ie T IRON, assorted sizes 2ft. by 1ft. 6in. 
Aa My ft. Gin. by 8ft. 6in. 

Drmaiesion specification of the above material and 
t) Rom cs to view will be supplied on application 
Yoard. Wie 5. Surplus Government Property Disposal 
Telerence ra pat ale, London, 8.W.1, quoting 

NOT a! ”» 
x —' SURPLUS,” price 3d., the official list 
onthe "nt proverty for sale. Published twice 

On sale everywhere. 1037 





PUBLIC NOTICES 


PUBLIC NOTICES 


POSTPONED AUCTIONS 





0 A 


MINISTRY OF at 
BY — STION OF THE SPOSAL BOARD. 
LANT AND MAC HINERY SECTION.) 


LATHES FOR SALE 


BY TENDER. 
[lenders are Invited for Four 


18in. by 22ft. S.S. and 8.C. LATHES, each 
complete with 25 H.P. Motor, 220 volts D.C., 
—— Shanks and Co., Johnstone, N.B 


lying at 





IVE High-speed Double-geared 
BORING, DRILLING, TAPPING, STUDDING and 
MILLING MACHINES, each complete with portable 
work tables, 8 H.P. Motor, 480 volts D.C. .» lying at 
Sir W. G. Armstrong, Whitworth and Co., Elswick 
Works, Newcastle-on-Tyne. 

.K. Nos. 10,925, 10,926, 10,927, 10,928, and 
10, 929. 


Tenders to be aotent at Charing Cross Embankment 
Buildings, Ww C. 2, by 10 a.m., October 18th. 

NOTE.—*' SURPLUS,” price 3d., the official list of 
Government Property for Sale. Published twice 
monthly. On sale everywhere, 989 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD, 
(PLANT AND MACHINERY SECTION.) 


VALUABLE MACHINE 
TOOLS 

SALE BY TENDER. 

are Invited for— 


LATHE, 2ft. 9in. 


FOR 
‘Tenders 


and S.C, bet ween 


ONE 6}in. 8.5. 








centres, by Rock kford. 

ONE 4in. PRECISION LATHE, 12in between 
centres, by J. Spencer. 

ONE SURFACE PLATE. 

ACE, 2ft. by 1ft. by 9in. 
d, ANV ND 

ONE BENCH LEVER STARING MACHINE. 

ONE 6tin. CAPSTAN a THE, 18in. between 
centres, by Pollock and McNa 

ONE 5jin. UNIVERSAL GRINDING MACHINE, 


by Churchill. 
MASON and CO., 6a, 


2ft. between centres, 
Lying at Messrs. 
Dalston. 
Tenders to be lodged by 10 a.m., October 18th. 
Detailed list, together with Tender form ant permits 
to view, can be obtained from the CONTROLI 
Charing Cross Embankment 


tidley-road, 





t, 
Buildinss ° 





* SURPLUS,”’ price 3d., the efficial list of 


TE. 
Government 








Property for Sale. Published twice 
monthly. On sale everywhere. 990 
MINISTRY OF MUNITIONS. 
BY er ae OF THE DISPOSAL BOARD. 
LANT AND MACHINERY SECTION.) 


TWIN-SCREW 
MINE-SWEEPER 

ENGINES 
FOR SALE BY TENDER. 


° Tr 

[lenders are Invited for a Number 

of sets of TWIN-SCREW SWEEPER ENGINES, 

each set comprising two Yarrow small tube type boilers 

fitted to burn coal. Safety valves loaded to 235 Ib. 

per square inch. Grate area about 60 sq. ft., Heating 
surfaces 3500 sq. ft. per boiler. 

Two Triple-expansion _Three-cylinder 
Cylinders. H.P. 13i{in., M.P. 21tin., 1..P. 34in., dia- 
meter, stroke 2lin. ‘Each engine develops 1100 
indicated horse-power, i.e., 2200 per set. Revolutions 
at full power, 270. Working pressure 220 1b. per 
square inch. Each set of engines comprising one left- 
hand and one right-hand turning, and are con- 
structed for twin-screw vessels. 

Tenders close 10 a.m., 25th October, 1919. 

For Tender forms and. applications to view apply 
to the CONTROLLER, D. B. J (E), Charing Cross 
Embankment Building % 

NOTE.—** SURPLUS,”’ price '3d., 
Government “Property for Sale. 
monthly. On sale everywhere, 


Inverted 





the official list of 
Published twice 
991 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(PLANT AND MACHINERY SECTION). 


ENGINES. 
Sale by Public 


Fe 
TENDERS are INVITED for :— 
SEMI-DIESEL MARINE ENGINES 


with usual accessories, tools and spare parts (but no 
propellers or shafting). 

Three 768 H.P. Petter 2-cylinder 
Engines, makers Messrs. Petter. 

Six 55 B.H.P. 3-cylinder Nat. Engines, Air Reverse, 
makers the Torbinia Engine Co. 

Two 30 B.H.P. Bolinder 2-cylinder Direct Reverse 


Tender. 


Air Reverse 


Engines, makers J. and G. Bolinder. 

One 80 B.H.P. 2-cylinder Coates Engine, Clutch 
Reverse, makers J. F. Coates. 

Two 30 B.H.P. 2-cylinder Engines, Clutch Reverse, 


makers J. F. Coates. 

DIRECT REVERSING SULZER 
“MARINE TYPE DIESEL ENGINES. 
Two 450 B. H.P. 4-cylinder Engines, with Auxiliary 

Pumps and Starting Apparatus. One right-hand and 


one left-hand, makers Sulzer Bros., Switzerland. 
Two 30 B.H.P. Ditto, makers Sulzer Bros., Switzer- 


land. 
NON-REVERSIBLE SULZER ENGINES 
(LAND ENGINES). 


One 95 B.H,P. 4-cylinder Engine with Starting 
Apparatus, right-hand, makers Sulzer Bros., Switzer- 


land. 
Two 50 B.H.P. 3-cylinder Engines, with Starting 
Apparatus, both right-hand, makers Sulzer Bros. 


Switzerland. 
Tenders close 10 a.m, 8th November, 1919. 

For Tender form and permit to view apply to the 
CONTROLLER, D.B.1.(E), eas Cross Embank- 
ment- buildings, London, W.C. 
Nore.—'* SURPLUS,”’ price “Ba. The official list 
of Government Property for sale. 





Published twice 
monthly. On sale everywhere, 10761 





HORIZONTAL | 





THE DEPARTMENT OF THE CON- 
TROLLER GENERAL OF MERCHANT 


SHIPBUILDING, 


Mitstry . of Shipping 


8’S PARK, 8 


has FOR ne ae mith immediate 
delivery, a QUANTITY of RGE and TUG 
MACHINERY, PLANT and STORES. including the 
following :— 

ANCHORS, CABLES, VERTICAL BOILERS, 
BOLLARDS, STEEL PLATES, DAVITS, 
NIPPERS, STEERING aia FU MPS 
(Various), ALVES, ADDE RS, ST 
CHIONS, G t ARD R ‘aILs ~ 
QU. ADRAN TS, STEAM 
WINDLASSES, VENTILATO 


AND COAMINGS, E'ATCH WEB 
ING GEAR, FAIRLEADS, CHAIN 
DEVIL’S CLAWS, CLEATS AND PIPING 
BUNKER AND CASING DOORS, CASIN 
TOPS, GALVD. TAN 
STORES. 

Also the following, suitable for Concrete Craft : 

HAW = AND MOORING PIPES, STERN POSTS 
COAL iNet SCUTTLES, PILLARS, BULK- 
HEAD PIECES, VALVE FITTINGS, SIDE- 
LIGHTS. 

Lists and full 


Room 312. 
@. ae os 


The 


MINISTRY OF SHIPPING 





information can be obtained at 
896 





ST. JAMES’S PARK, §8.W. 1, 
has FOR DISPOSAL, with immediate delivery, a 
large QUANTITY of new SHIPBUILDING MA. 


CHINERY, including the following :-— 
PLATE-EDGE PLANING MACHINES. 
COUNTERSINK DRILLING. MACHINES. 
MULTIPLE PLATE PUNCHES. 

RADIAL DRILLING MACHINES. 

LEVER DOUBLE PUNCHING MACHINES. 

LEVER _PUNCHING AND SHEARING 
MACHINES. 


BEAM BENDING AND 
PUNCHING MACHINE 


SMITHY, FITTERS’ AND WOODWORKING 
MACHINE TOOLS. 


All this plant is of latest type and by Jeading 
makers. 


HORIZONTAL 


Further particulars may be obtained on application 
to ROOM No. 1004, MINISTRY OF SHIPPING, 
t. James’ s Park, London, 8.W. 1. 1010 








— Polytechnic Institute, 
BOROUGH-ROAD, LONDON, 8.E. 1. 

APPLICATIONS are INVITED by the Governors 
for the POST of LECTURER in the ELECTRO- 
TECHNICS DEPARTMENT (Day Technical School 
and Evening Class Department). Candidates shou!d 
have had some teaching experience and must possess 
a University degree or its equivalent, but this latter 
qualification will not be insisted upon in the case of 
persons otherwise exceptionally qualified. The com- 
mencing salary will be £300 per annum, rising by 
annual increments to £400. Particulars and forms of 
application may be obtained by sending stamped 

addressed envelope. 
Applications should be received as soon as possible 
but not later than 13th —s 1919. 
T. MILLIS, 


1055 Principal. 


radford Education Committee. 
TECHNICAL COLLEGE. 


DEPARTMENT = «MECHANICAL AND CIVIL 
APPLICATIONS» vate INVITED for the following 
APPOINTMEN 
LECTURER ta ~ MECHANICAL ENGINEERING. 
Salary £300, rising to £400 by £15 annually. 
Engineering Degree or equivalent qualifica- 
tion and Drawing-office or Works Experience 
ae 
ASSISTANT LECTURER and DEMONSTRATOR 
in MECH ANICAL ENGINEERING. Salary 
£150, rising to £350 in accordance with scale. 
‘Technical training, with Degree or Diploma, 
=, ae office or Works Experience 


ial. 

ASSISTANT. LECTURER in ENGINEERING 
DRAWING and DESIGN. Commencing 
salary according to qualifications, but not 
less than £150, rising to £350 according to 
ecale. Technical training, with Degree or 
Diploma, and Drawing-otfice or Works Ex- 
perience essential. 

A war bonus of £78 per annum is at present payable 

to holders of the above —— 

Full particulars and form of 2 may be 

obtained from the Principal of the Co 
BY ‘ORDER. 
770 


15th September, 1919. 
(Jounty Borough of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD, STRATFORD, E. 15. 
APPLICATIONS are INVITED for the following 


POSTS 
CHIEF LECTURER in ELECTRICAL ENGI- 
NEERING. Salary (including war bonus) 
£300 per annum, rising by annual increments 
of £10 to a maximum of £450 per annum, 
DEMONSTRATOR in ENGINEERING. Salary 
£150 per annum, rising by annual increments 
of ate &. to s maximum of £180 per annum (plus 
war 
ASSISTANT. 7 ECTURER in CHEMISTRY. Salary 
£200 per annum, rising by annual increments 
of £10 to a maximum of £300 per annum (plus 
war bonus). 
The present rate of war bonus is £50 per annum. 
Application forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap envelope. 
Applications, with copies of recent testimonials, 
should be sent to the Principa, Municipx: Tech- 
nical Institute, rs agg ee Stratford, E 15 not 
later than 14th October, 1 919, ae 
GEORGE E, HILLEARY, 
Town Clerk. 











Lducation Pevarvnens. 
he Grove, E. 






S$, MISCELLANEOUS 


G. 


IMPORTANT NOTICE 
NATIONAL ORDNANCE FACTORY, 
TINSLEY. SHEFFIELD 
(Hadfield’s, Limited). 





The Machinery Sale advertised on page cxii 
(112) of this journal, for Turspay, WEDNEs- 
DAY, THURSDAY AND FRIDAY, OCTOBER 14TH, 


1li5ru, 16TH AND 17TH, is 


POSTPONED 
OWING TO RAILWAY STRIKE. 
Dates to be fixed later. For further particulars apply 
to the Auctioneers, 
essrs. Eadon and Lockwood, 


ST. JAMES’-STREET, SHEFFIELD. 
Telegrams, ‘* Weedon, Sheffield.’’ 
Telephone, Central 111. 


c. ABB 


BY DIRECTION OF THE DISPOSAL 
MINISTRY OF MUNITIONS. 


NATIONAL CARTRIDGE FACTORY, 
BILBERRY, WATERFORD. 


BREAK-UP SALE BY AUCTION 
on 7th, 8th and 9th October, 


THE ABOVE SALE IS 


POSTPONED 


RTHER NOTICE. 


30ARD, 


UNTIL FU 


W. Montgomery and Son, 
Mill Auctioneers and Valuers, 


1, Foster-place, Dublin, and 2, Howaid-street, Belfast. 
050 1 








PUBLIC NOTICES 
Education Com- 


(ity of Carditt 
TTEE. 


THE TECHNICAL COLLEGE. 
hig aso CHARLES COLES, B.Se. (Lond. 
The SERVICES are REQUIRED of an INSTRUCTOR 
inp BNGINEE SRING WORKSHOP PRACTICE, who 
must be a_ well-qualified craftsman with prefera bly 
teaching and laboratory experience. 
._ Commencing salary £250 per annum. 
Applications, on foolscap paper, stating age, full 
qualifications and experience, and giving copies of not 
more than three testimonials, should reach tue 
Principal on or before prec October 18th. 

JOHN J. JACKSON, B.A., 
mabe of Education. 

Cardiff. 1U28 





City Hall, 





Fiagineering and Trade School, 


LEYTON. 

APPLICATIONS are INVITED for the POST of 
TEACHER of ENGINEERING SUBJECTS in the 
Junior Technical School. Candidates should hold a 
University Degree in Engineering or equivalent quali 
fications, and_have had workshop and drawing-office 
experience. Previous teaching and electrical labora- 
tory experience desirable. Initial salary £190 to £240 
rising to £350, according to qualifications. 

Form of application may be obtained from R. 
DEMPSEY, Clerk to the Governors, Town Halli, 
Leyton, and should be returned as soon as possible. 


A pplications are Invited for 

the POST of INSTRUCTOR in WORKSHOP 
PRACTICE in the Junior Technical School. Candi- 
dates should have had recent experience in Machine 
Shop Practice, and will be expected to assist in some 
of the Laboratory Classes. Initial salary from £15» 
to £220, according to qualifications, &c. For forms 
of application, which should be returned as soon as 
possible, send stamped addressed. envelope to— 
R. DEMPSEY, 

Clerk to the Governors, 


849 Town Hall, Leyton 





PUBLIC NOTICES (continued) 
Page II. 





SITUATIONS OPEN 
Pages Il. and III. 


SITUATIONS WANTED 
Page III. 


MACHINERY, &c., WANTED 
Page IV. 


FOR SALE 
Pages IV. and VIII. 


AUCTIONS, Pages CXII., CIII., CXIV., 
and CXXII. 


PREMISES TO LET OR WANTED, 
Page CXXII. 
WORK WANTED, Page VIII. 
AGENCIES, Page III. 
MISCELLANEOUS, Page III. 





NUMERICAL INDEX TO ADVER-. 








25th September, 1p19 1014 
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SITUATIONS OPEN (continued) 





Ocr. 3, 1619 
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SITUATIONS OPEN (continued) 





Ken Education Committee. 


JUNIOR TECHNICAL SCHOOL 

TECHNICAL INSTITUTE, 
SHEERNESS. 

APPLICATIONS are INVITED for the APPOINT- 


AND 


MENT of HEAD of the ENGINEERING -DEPART- 
MENT of the above School and Institute. Candidates 


should possess a University Degree in Engineering or 
equivalent qualifications. and have had workshop 
experience Previous experience in teaching and in 
Jaboratory practice is essential. 

Initial salary £180 to £220 per annum, according 
to qualifications, toget: with an allowance for 
approved experience and training up to £115, and 
subject to satisfactory service, by £15 to £450 


rising, 5 
Applications to sent Ln Mr. A. H. Bell, Tech- 
nical Institute, Sheerness, as possible. 


soon 

E. SALTER. DAVIES, 
Director of Education. 

1017 


25th September, 1919. 7 
taffordshire Tbecation Com- 
MITTEE. 

DUDLEY EDUCATION COMMITTEE. 
APPLICATIONS are INVITED for the POST of 
PRINCIPAL of Dudley Technical College. A new 
College will shortly built, and the person 
appointed will be required to give his advice and 
assistance, both with regard to the plans and the 
subsequent organisation. In the meantime he will 
act as Principal of the existing Technical School. He 
tend a Graduate of a University in the British 

Empire. 

Preference will, other things being equal, be given 
to one who has special qualifications in engineering. 

Commencing salary £700 per annum. 

Forms of application may be obtained from the 
undersigned on receipt of stamped addressed foolscap 
envelope, and should be returned fully filled up not 
later than Saturday, October 18th, to 

WYNNE. 
1018 


J. M. 
Dudler. 


Education Offices, 


y 
eacher.— Wanted at the L.C.C. 
School of Engineering and Navigation, Poplar, 
VISITING TEACHER of BOILERMAKING, for two 
evenings a week at a fee of 15s. an attendance. Candi- 
dates must have a thorough knowledge of the Theory 
and Geometry of the subject. Trade experience 
essential. Preference will be given to persons who 
a served or attempted to serve with the Forces of 
the Crown. 





Application forms may - obtained from the 
EDUCATION OFFICER (T.1 Education Offices, 
Victoria Embankment, W.C 2 (stamped addressed 


foolseap envelope necessary). “Form must be returned 
by 11 a.m. on 10th October, 1919. 


Canvassing dis- 
qualities. 986 





er Council Tramways. 

ese. DRIV = TRAMCAR WHEEL LATHE. 

NDERS are INVITED for the SUPPLY of ONE 

pew. 'BLE-ENDED and DOUBLE-DRIVEN TRAM- 
CAR WHEEL LATHE, complete with two compqund 
slide rests, four gripping jaws on one face-plate for 
holding tyres for boring, hoelding-down bolts and 
— ws ge with starting switches, &c., for voltage 
of 460 

Price to include deliv -_ at Tramway Depot, Ilford ; 
period of delivery to be stated. 

Blue print and full particulars to be supplied with 
Tender, which should be received, addressed to me, by 


October 18th, 1. 
HARVEY, A.M.1.E.E., 
* Sede Manager and Engineer. 
Tramways Offices, Ley-street, . 
105 


Iford, Essex. 
~s 
= 
Gas Committee 


The are pared 
TENDERS for the CONSTRUCTION and ERECTION 
o THREE WATER-TUBE BOILERS, each having 
an evaporation of 12,500 1b. of water per hour and 
titted with eoke breeze travelling grate mechanical 
stokers complete. Also Boiler Seatings, Economisers, 
Pumps and Fittings, &¢., on the site of their Brad- 
ford-road works. 

Specification and form of Tender may be obtained 
on application to Mr. Fredk. Price, Superin- 
tendent, Gas Department, Town Hall, Manchester. 

The site may be inspected and any ‘further informa- 
tion obtained on application to Mr. W. Newbieging, 
Engineer, at his office, 5, Norfolk-street, Manchester. 

Sealed Tenders, to be enclosed in the envelope pro- 
vided for that purpose and addressed to the Chairman 
of the Gas Committee and endorsed ‘*‘ Boilers,’’ 
Bradford-road Station, and delivered at the Gas 
Offices, Town Hall, Manchester, not later than 5 p.m 
on Thursday, the 23rd October, 1919. 1078 I 


Metropolitan Water Board. 


AND _ ERECTION 
FOR 








Manchester Corporation 
DEP. ee 








oe poe. THE SUPPLY 
REE CENTRIFUGAL PUMPS 
SHOOTERS HILL, WOOLWICH. 

The Metropolitan Water Board invite aes 
for the SUPPLY and ERECTION of THREE 
CENTRIFUGAL PUMPS at their Pumping Station 
at Shooters Hill, in the Borough of Woolwich. 

Forms of Tender, conditions of contract, specifica- 
tion and drawing may be obtained at the Offices of 
the Board, Chief Engineer’s Department, South- 
place, Finsbury-pavement, E.C.2, on and after 
Friday, 10th October, 1919, on production of an 
official receipt for the sum ‘of £1 1s. (one guinea), 
which sum must be deposited with the Board’s 
Accountant, at South-place, Finsbury-pavement, and 
will be returned on receipt of a bona fide Tender 
with all incidental papers. 

Such payments and applications must be made 
between the hours of 10 a.m. and 4 p.m. (Saturdays 
10 a.m. and 12 noon’. 

Tenders, enclosed in sealed envelopes, addressed 
to ** The Clerk of the Board, Metropolitan Water 
Board, South-place, Finsbury-pavement, E.C. 2,’’ and 
endorsed ‘’ Tender for Centrifugal ps, Shooters 
Hill,’* must be delivered at the Offices + = Board 
not later than 10 a.m. = pag November, 9. 

A. B. PILLING 
Clerk of the Board. 
2, Scuth-place, 
Finsbury-pavement, E.C. 2, 
25th September, 1919. 
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ENDERS.—115 H.P. HORNSBY GA 
ENGINE and GAS GENERATING 
PLANT; in new condition. 
Full particulars and specification on 
application. 
ARROW PRESERVE WORKS, 
Broom, Bidford-on-Avon. 
664 Ga 


Qouth Staffordshire Waterwdiies 


COMPANY. 
MAPLE BROOK PUMPING STATION. 
CONTRACT No. 5. 

The Chairman and Directors invite bere from 
engineering firms for SUPPLYING and ERECTING a 
VERTICAL TRIPLE-EXPANSION PUMPING EN- 
GINE wit ‘ORCE PUMPS and BOREHOLE 
PUMPS, to be Ahn sy in the existing engine-house at 
their Maple Brook Pumping Station, near Lichfield. 

The plant to be capable of pumping 2,000,009 
gallons per 24 hours, against a total head of 512ft., 
including friction. 

Forms of Tender, copies of conditions, specification 
and plans may be obtained from the undersigned. 


The lowest or any Tender will not necessarily be 
accepted 
FRED J DIXON, M. Inst. C.E., 
Engineer. 
1st —a 1919 
6A, Paradise-street, 
Birmingham, 976 





Fest Stow Rural District 
COUNCT 


STOWUPLAND WA Tie R SUPPLY, 
The Council are prepared to receive TENDERS for 
OVISION and LAYING Sundry CAST 


-HOUSE ETTLING s 
PROVISION and FIXING of a CAST [RON 
VICE TANK on COLUMNS. and the PROV ISION 
and CONS tg ae! of OTHER WORKS, all at 
Stow with the Sopclianiion and 
plans no te | by Messrs. “John Taylor and Sons, 
Civil Engineers. 

Specifications and quantities may be seen and form 
of Tender obtained at the Beqeees’ offices, 26, 





Victoria-street, Westminster, 5.W.1, or at the 
Council O 5 

Tenders, endorsed Mh em gg Water,”’ are to 
be delivered on or li tuesday, 2ist October next, 
addressed to the 

The Council do ~y “pind themselves to accept the 
lowest or any Tender. 

By Ord 


. WILKES, 
Clerk to Council. 
Stowmarket, Suffolk. 86) 





Assistant Engineer.—A pplica- 

TIONS are INV. _ for the at ee of 
ASSISTANT. 

Applicants must have had a thorough mechanical 
and electrical training and be experienced in modern 
ay -phase and boiler-house plant, testing and control 
of la % 

Will be required to take charge of all maintenance 
work and be generally responsible to the chief engi- 
neer for the efficient running of the plant and 
organisation of the works. 

Salary £350 per annum. 

Apply, stating age, if married or single, giving 
ey details of experience, training, when duties can 

nd “. eopies of not 





sate than three recent testimonials, 
BOROUGH ELECTRICAL ‘ENGINEER, 
Suffolk-road, Gravesend. 
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e - 
[ nion n of § South A frica.— Vacancy 
FOR CHIEF INSPECTOR OF EXPLOSIVES. 

APPLICATIONS are INVITED for APPOINTMENT 
to the above-mentioned POST on the establishment 
of the Department of Mines and Industries with head- 
quarters in Johannesburg, The commencing salary 
is £850 per annum, and rises, subject to satisfactory 
service, by annual increments of £30 to £1100 per 
annum, plus the relative local allowance. Transport 
and subsistence allowances will be payable as pro- 
vided by the Public Service Regulations. 

A knowledge of both official languages (English and 
Dutch) will be required, and in the event of the 
successful applicant not possessing the necessary 
knowledge of one or other of such languages, he will 

required to acquire a working knowledge thereof 
within a reasonable peri 

The successful applieant will be required to serve 
for a period of twelve months on probation and to 
furnish satisfactory certificates of birth and health. 

Applications, supported by particulars of qualifica- 
tions, age and experience, and copies of testi- 
monials, should reach the undersigned not later than 
the 30th November, oe 

J. H. HOFMEYR, 
pe. Public Service Commission. 


Secre 
Office of the Public Service Commission 
Union Buildings, Pretoria, South "Africa. — 








SITUATIONS OPEN 





ag at an Electrical Engineering Works, an 
EER used 





ENGIN to Drafting and_ Dictating 
Deseriptive Tenders, Negotiating Sales, and generally 
carrying on the Work of a Sales Offiee. State age, 
experience and salary required.—Address, 1052, The 
Engineer Office. 1052 A 

JANTED by HARLAND and WOLFF, Ltd., 


Belfast, thoroughly competent TOOL-ROOM 
FOREMAN ; must have had considerable experience 
and be fully conversant with all classes of up-to-date 
Machine Tools, Jigs, and Fixtures; first-class open 
ing for really suitable man. Applications, which wil 
be treated as confidential, should give full par- 
ticulars as to experience and state age, also Wages 
required, 974A 


ja by Important Firm in the Midlands, 

YER, accustomed to handling material for 

light Spetiticn work. Must be thoroughly experi- 

enced man, know his markets well and have influence 

in obtaining best market prices and rapid supplies.— 
Address, 1066, The Engineer Office. 1066 A 








ANTED, First class MAN to Take Charge of 
Tool-room in Midlands, experience in Sub- 
press Tools and Autos. absolutely essential; in- 
disputable proof of ability required. —aAddress, _ 
The Engineer Office. 943 





Wy in Midland Factory, MANUFACTURING 
ENGINEER, with extensive experience in the 
Production of Small Mechanical Details as produced 
by Automatic Turning Machines, &c.; pro- 
gressive job to the right man. Only men who can 
prove successful work need apply.—Address, 942, The 
Engineer Office. 942 A 





;ANTED, YOUNG ENGINEER to Supervise Seed- 
handling plant and — Ste manager.— 
Apply, stating experience required, 
Manager, SELBY WaRETIOUSING oa “TRANSPORT 
CO., Selby. 1074 A 


wen tty and TACTFUL ENGINEER RE 
D for Constructional Engineers in South- 
East Lancashire, as Outside Erection Superintendent 








on large steel ork 6 sontracts ; of quathmanly appear- 
ance and able to interview architects, Progressive 
post for suitable man. Salary, £250/300, according 
to experience. Bonus given on results.—Address, 
845, The Engineer Offict. B45. 4 
NGINEER SALESMAN. Experience in Steam 
and Hot Water Heating.—Address, 857, The 
Engineer Office, 857 A 
YNGINEER-SALESMAN REQUIRED for India, 


Good edtication and Serpaeni? 

Salary about #600 +, ae ; B years: Ist class 
ass.—Apply, LAURIE and CO., Emploraet 

Specialists (Eng. Dove. ), 28, Basinghail- street, E.¢ 

No preliminary fee. 971 


4 single, under 32. 





ITTING and ERECTING,—SHOP; SUPERIN 

TENDENT WANTED; must be first-class man, 
with wide experience in control of large number of 
men and up-to-da factory experience; Marine 
experience an advantage, but not absolutely necessary. 
State age, full particulars, present employ, salary, 
which will be treated in strict confidence. — 
938, The Engineer Office. 938 A 


ACHINE SHOP SUPERINTENDENT WANTED 
5 for large Machine Shops, 700 machines; must 
be a first-class man, and have held a similar position 
with up-to-date firm, medium and heavy work. State 
full particulars, age, present employ, salary, which 
will be treated in strict confidence.—Address, 937, 
The Engineer Office. 037 A 

ANAGER for ENGINEERING WORKS in 
Bt Calcutta WANTED, must have thorough ex- 
Ship Repairs and General 





stating age, experience and enatiteesens, 
M723, Lee and Nightingale, Advert. Offices, 





1 hg em RICHARD GARRETT and SONS, Ltd., 
t Leiston Branch of Agricultural and General 
Engineers, Ltd., REQUIRE the services of a WORKS 
MANAGER who is capable of organising production 
invited from 


on a large scale. Applications are 
gentlemen of proved experience and success in this 
capacity. 1065 A 


Rs TIRED by a London maaleesehion Co., SALES- 
MAN for the London District for their Engineer- 
knowledge and 


ing Specialities and Air Compressors ; 
» The te 


experience essential.—Address, P1331 
Office. 


1: S31 A 

MART ASSISTANT ESTIMATING ENGINEER 
REQUIRED by London firm. Experienced 
sales correspondent, home and export, Steam, Gas 
and Electrical Plant, Pumps, &e.—Address, with 
full particulars, age and salary, 1044, The Engineer 

ffice. 1086 A 





a mecnatentl and Reinforced Concrete Engi- 
s have an OPENING for an ENGINEER as 
CONTRACT MAN AGER, to prepare plans, specifica- 
tions and estimates, and supervise contracts. The 
appointment is offered to a man of good social stand- 
ing with small capital to invest in company’s stock 
as security. Remuneration based mainly on a scheme 
of profit-sharing.—Address, giving outline of experi- 
ence, 1007, The weecemoed Office. 1007 A 


MmHE rae of NESTLE and ANGLO-SWISS CON- 
ENSED MILK CO, REQUIRE the SERVICES 
of several we ssis TANT MANAGERS and ENGI 
NEERS for their factories in this country. Prefer- 
ence given to those holding engineering diplomas and 
full qualifications. Applications frown consulting 
engineers will not be considered. Gvod salary, 
according tu qualifications.—Apply only by letter to 
Box 40, c/o Mather and Crowther, Ltd., 10-12, New 
Bridge street, London, E.C, 4. 1033 a 
by Firm of 


\ JORKS MANAGER REQUIRED 

Engineers in Manchester district; must have 
knowledge of the Manufacture of Milling Cutters and 
Small Tools. Good for man p ing tact 
and initiative. Application should ;state previous 
experience, with references, age, and salary required, 
— Address, 1009, The Engineer Office. 1009 A 























ANTED, a FIRST-CLASS DRAUGHTSMAN. 

Must be thoroughly experienced in Locomotive 

gn and Construction. Only those with thorough 

knowledge and experience need apply.—Address, Box 
937, Eason’s Advertising Agency, Dublin, 807 A 





ANTED, First-class DRAUGHTSMEN, Prefer 
ably ge in Structural Work and 
Lifting Machinery; good salary to suitable — 
Apply, giving all particulars of experience, 
and salary, to Chief Engineer, — STOTHERT 
and PITT, Ltd., Engineers, Bath 








UA/ANTED, General Engineering DRAUGHTSMAN ; 

knowledge of Hydraulics an advantage. 

London district.—-Address, stating experience and 
salary required, 1043, The Engineer Office. 1043 a 


Py saree. 
having 





Good Engineering DRAUGHTSMAN 
experience Design Sea Works and 
Reinforced Concrete, Good salary to suitable man.— 
Reply, giving particulars and <7 O 2. S. Bes 
c/o Brown’s, 39, Tothill-street, 8.W. PiIZ41 A 


ANTED IMMEDIATELY by HARLAND and 
WOLFF, Ltd., Belfast, First-class JIG and 
TOOL DRAUGHTSMAN ; applicants must have had 
iderable experience in the ign of all Classes of 











SSISTANT BUYER, with Technical Experience, 
for Cons tructional Engineer's Office, Manchester 
district; must have previous experience in_ this 
business, especially in vOrder Department: Struc- 
tural Draughtsman with commercial experience pre 
fe ogressive post for capable man. Com- 
mencing salary, £200/300, according to rr 
Apply by letter to Mr. W. E. RO ELL, 
Messrs. Lambourne and Co., Ltd., Victoria ” Steel 
Works, Openshaw. 844 a 





MANAGER WANTED for ENGINEERING - SI- 
NESS ; must be experienced in Tool Work. 
— Address, 985, The Engineer Office. 985 A 





N Important Firm of Machine Tool Makers and 
Importers has VACANCIES for REPRESENTA- 
TIVES in the Lancashire and Scotch Districts ; only 
practical men and those with a thorough knowledge 
of the districts in question need apply.—Address, 
994, The Engineer Office. 994 A 





N Opportunity Occurs of Securing the 
services of a complete senior staff whose 
personnel is highly trained on modern American 
lines, and has by reason of close personal 
association during several years’ co-operation 
in business reached an unusually high state of 
efficiency and esprit de corps, together with 
keen appreciation of its great value to those who 
are anxious to reconstruct or to start up new 
works without the delays and losses which are 
inevitable ae new and green staffs are 
collected piecem 
The staff _ a NDUS TRIAL ENGINEERS, 
and are PREPARED to AKE the 
ORGANISATION and ADMINISTRATION of 
any form of MECHANICAL ENGINEERING. 
The advantages offered by this unique com- 
bination will be apparent to managing directors. 
Enquiries, which will be treated as confi- 
dential, should addressed in the first place 
to P1347, The Engineer Office, P1347 & 


Jigs and Machine Tool Fixtures; permanent and 
progressive position assured to capable man.—Apply 
in confidence, stating full particulars of experience, 
age and wages required. 960 A 





ANTED IMMEDIATELY by Large Firm near 
Glasgow, JIG and TOOL DRAUGHTSMEN, 

to quantity production of high- class 

sutomobile details ; good positions for right men.— 
Address, 703, The Engineer Office. 703 A 





7ANTED IMMEDIATELY in London, DRAUGHTS.- 
MAN, with experience in Electric Power Station 
Design, lay-out of plant, pipe work and buildings ; 
structural steel and electrical experience desirable.— 
Address, stating age, experience, salary required, and 
when free, 1006, The Engineer Office, 1006 Aa 





ANTED in a London Office, a DETAILING 
DRAUGHTSMAN experienced in  Construc- 
tional Steel Work,—Address, giving particulars of 
age, experience and salary required, to P1 aoe - a? 
Engineer Office. P1 





ANTED in London District, ONE ASSISTANT 
Ws SHIP DRAUGHTSMAN and ONE JUNIOR 
SHIP. DRAUGHTSMAN, accustomed to small steel 
vessels to Lloyd’s and other requirements and to 
estimating quantities.—State age, experience, and 
salary required to Box 521, T. B. Browne’s Advertis- 
ing Offices, 163, Queen Victoria street, E.C, 4, one* 

A 





ANTED, LEADING DRAUGHTSMAN, to Take 
Charge of Small Office; must be experienced 
in the design of all kinds of . Broa. Bag SF 
State fully qualitications, refere: salar 
required.—_ LEED: 3 ENGINEERING AND “HYDRAU. 
LIC CO., Ltd., Rodiey. near Leeds. 





Vy snren.2 SHIP DRAUGHTSMAN. Starting 

salary of grade £230 per annum, knciasens 

Applicants should state experie 
ILLIAM FROUDE EXPERI. 


ENT TANK, Teddington. 1042 a 





UTOMOBILE WORK.—WANTED, a Smart Ex- 
perienced EAD of PROGRESS 
DEPARTMENT ; 


accus to dealing 
systematically with large output, 


and capable of 
getting work through expeditiously.—Address, 984, 
The Engineer Office. 984 4 


Cr tho DRAUGHTSMAN WANTED. Must be 
thoroughly conversant with a gees and Oil 
out peton and 








il, Seshinery - 4 ee to get ’ 
8 ons.— poly. statin an 
spezications &ec., ROBT, WiDDLETON and and CO.. 
Sheepscar yooiey, Leeds. 420 a 


MECHANICAL DraAva 
by large Midland firm cs 
quick and accurate.—Address, stating tes hie 
iualiiations etperleuce, age and salary requir 
842, The Engineer O.fice 842 re 
and TOOL DRAUGHTSMAN RE. 
+ QUIRED with good practical experience of.) 
classes of Jigs and Machine Tools.—Address, stay! 
full details of experience, age, and salary requi ag 
982, The Engineer Office, 982 e 


C*SieN heauieeD 





‘HIEF JIG 














prs sHTSMAN AT ONCE 


for Alterations, Unde 
years, for Cement Wo wet 


ks, Eastern Counties 








Address, stating age, experience, salary required, 4, 
1060, The Engineer Office, 1060 4.” 
RAUGHTSMAN, Conversant with Latest Up-to 


pape Practice in Steam Condensing Plants, State 





age, experience, and oulery required.—Apply, Thy 
MIRRLEES WATSON CO., Ltd., ‘Scotlindstrey 
jlasgow, — 875 4 
I RAUGHTSMA! First- -class, .E xperienced in Rotary, 
Printing Machinery, REQUIRED in Jon 
district ; also JUNIOR,— Address, stating experien,. 
1040, The Engineer OBlee. 1040 4° 
[ RAUGHTSMEN REQUIRED by Firm of Sethe 
cal Engineers, estminster, Salary offers, 

£3 -. per week.—Addrese, stating ex). rience rar 



































































. The Engineer Office. 


age, 997 4 





Dans REQUIRED for 
with experience of 
Plants, preferably with By-product ke 
covery. Must also have had experience 
on light structural work. Permanent 
position for suitable applicant. State 
ay experience, age and salary required, 
dress, 922, The Engineer Office 


p22 


I RAUGHTSMAN REQUIRED IMMEDIATELY ; 

new power plant in East Yorkshire. One iui 
to Water-tube Boilers preferred. State ave, qualiy. 
cations, copies of testimonials and aalasy required 
‘Address, 1071, The Kugineer Office, 1071 4 


Wage tage oe REQUIRED IMMEDIATELY 
ith first-class technical education and exper, 
in the application of Ball and Koller Bearings ; 








Automobiles, &c. Applicant would require to 
upon customers in respect of requirements why 
oveasion required. Permanent and progress 
position, Salary £6 to £6 10s. per week to oy 
mence ; hours 8.30 a.m, to 5 p.m.; overtime paij 
for. State fullest particulars of expericuce,—Re 


MARLES BEARING CO.,, Ltd 


1029 4 


te RANSOME and 
Newark-on-Trent. 





RAUGHTSMAN WANTED. Applicants must 
not be over 28 years of age, and must have hai 

a good general Engineering Training and Experiene 
in the Lay-out and Design of Factory Plant.—Apply 
stating partieulars of experience and salary required 
to PILKIN INGTON BROTHERS, Ltd., St. Helens, 
Lancashire. 853 4 





eer ey WANTED, Experienced in La 








of Steam and other Works Plant.—Addrew 
P1352, The Engineer Office, P1352 4 
DPAUGHTSMEN. Good, Mechanical, WANTED fy 
A.C, and D.C. Machines, Transformers ai 
Rotary Converters.—Apply, stating qualification 
age, salary and earliest date can commence, 
Drawing e, B.T.H. CO., Rugby. 749 A 
ees. N.— LEADING ME N, Experience 
Work, REQUIRED. Address, statin; 


experience, age, and aiaty yeaulied, 1002, The Eng 
neer Office. 1002 A 


a ee REQUIRED for Portable Engine 
Department ; 





a Re “4 Electric Vehicle 
experien and y design essential. — 
address. aiving full particulars, to RICHAK) 


GARRETT and SONS, Ltd., Leiston Works, ae 


pg Ay WANTED, ene rienced in Deta 
ing Reinforced Concrete. State salary require! 


Old Burlington-stret, 
_1e 27 pA 


wri KEMPTON DYSON, 10, 
fe F 





RAUGHTSMEN WANTED, with Experience in 
Aero or Motor Engine Design.—Address, 7%, 
The Engineer Office. 730 4 





OOD MECHANICAL DRAUGHTSMAN fi 
UIRED for South Wales, accustomed ¢ 
pense ng Colliery Machinery, especially Three-throv 
tate age, experience and salary,—Adires, 

1070. PiThe Engineer Office. 1070 4 


IG and TOOL DRAUGHTSMAN WANTED, wit 








experience in Sub-press Work on ‘Automatic 
Presses; good pay to the right men.—Address, 94, 
The Ensincer Ohice. O44 A 
ADY TRACERS WANTED.—Apply, giving age 
pee and salary, to Chief Engine, 
Messrs. 8TO THERT and PITT, Ltd., Engineen 
Bath. 603 A 
ACHINE TOOL DRAUGHTSMAN REQU TRED 

in Glasgow ; progressive position for 4 — le 
man.—Address, 778, The Engineer Office. 784 


Be TS eS ae EN(¢ : 
HTSMAN REQU IRED ; must hat 

yer week.—Addres, 
‘he Engineer | rE 





i INE BRING 


had amt yop salary £5 
stating age and experience, 970, ‘ 





REINFORCED CONCRETE. 


HE TRUSSED CONCRETE STEEL 
CO., Ltd., are exceedingly busy in 
their Designing Department, and have 4 
FEW —- OPEN for Specialist 
DESIGNE 
holibdeak ‘should be of good technical 


education and must have experience in 
Appointments made 


forced Concrete. 
would in all probability be permanent. 
Applications treated as strictly col 
fidential 
Address, 
The Chief Engineer, 
THE TRUSSED CONCRETE STEEL CO.. 
22, Cranley-gardens, 
South Kensington London, ats . 


Ltd, 





vl 
by Important Firm 

capable of taking lead 
State age, 


EQUIRED AT ONCE 
Glasgow, DESIGNER, 
Design of High-class Automobiles. 


1 

ence, and salary expected, giving full partic eT 
references in first communication,—Address, Mak A 
Engineer Office. Pas 





i 

TOUNG DRAUGHTSMEN WANTED in eis 

y with shop experience) preferably con’ oreet e 

Boiler Design and Oil Fuel Installations. "yoo qty 

erin pe salary required.—Address, 9 008 A 
ngineer O 


Continued on next page 
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ne) he 19 
mntinued) 


L DRAvVGM, 
and firm ARTs 
tating techn 
salary requires 
812, 


4HTSMAN RE. 
Xperience of a) 
“Address, otaril 
salary Tequired, 

982, ' 


Iterations, Unde 
Stern Counties 
ry required, ¢» 

1060 4" 


ee 
h Latest Up. 

ng Plants, Star 
1Avply, TH} 

Scotland-stree, 
875 4 


‘lenced in Ro 

f tary 

ED in London 

ALINE experienc, 
O40 4" 


‘irm of Mechay/. 
Salary Offere 
experience and 

997 4 


experienc: 
Permanent 
State 
required, 
Office 


922 a 


EDIATELY 4, 
hire. One usa 
ite age, qualif 
lary required ~ 
1071 4 
$$. 
MMEDIATELY 
lon and exper 
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SEPTEMBER. 


James Watt. 


On the 16th and following days of the month 
the centenary of the death of James Watt was cele- 
brated by a meeting in Birmingham which will long 
be remembered by those who took part in it. If it 
did not reach the magnitude which it should have 
reached, and which it would have reached had the 
Institution of Mechanical Engineers performed its 
obvious duty, yet it was well attended, and the pro- 
gramme was so well planned that every hour of the 
time was profitably filled. There was an excellent 
series of short lectures, an admirable exhibition of 
Watt, Boulton and Murdock relies, to which many 
hours might have been devoted with never a moment 
of weariness ; a commemorative service in Hands- 
worth Parish Church, followed by an inspection of 
the beautiful statue of Watt by Chantey which stands 
by itself in the centre of a little chapel; visits to 
three Watt engines of successive dates, which show, 
as Professor Burstall pointed out, the development 
which took place in engineering skill in the first quarter 
of the nineteenth century, a development which he 
attributed in no small degree to Murdock ; and finally, 
a banquet which was attended by a large gathering 
and at which foreign representatives paid the homage 
of their nations to the memory of the father of the 
modern steam engine. Nor must we forget that the 
workmen of Birmingham too showed that they appre- 
ciated all that the genius of Watt had done for their 
city. They organised a procession, in which a half- 
scale model of the famous Jap engine figured, through 
the city, and listened to addresses on Watt's work by 
eminent engineers, Altogether it 
said, a memorable gathering, and one of which the 


was, aS we have 


organisers may be justly proud, 


The Jubilee of the White Star Line. 


An event of considerable interest which 
occurred during the month was the celebration of the 
jubilee of the White Star Line, or, to be precise, of 
the Oceanie Steam Navigation Company, Limited. 
The fifty years of the company’s life cover a period 
of progress in the development of oceanic navigation 
which may well be termed wonderful, and the com- 
pany itself has, ever since its institution, been in the 
front rank of that progress. It has introduced vessel 
after vessel, the names of which have, almost without 
exception, become household words. The familiar 
White Star house flag—a red burgee carrying a five- 
pointed white star—was originally flown by a fine 
fleet of clippers sailing to Australia. In 1867, the 
managing owner of the line having retired, the flag 
was taken over by the late Mr. Thomas Ismay, who 
at once began to introduce innovations. Wood gave 
place to iron for the hulls, and the first metal vessel 
of the line to be put into commission was the fully 
rigged ship Bluejacket. The Oceanic Steam Naviga- 
tion Company was registered on September 6th, 1869, 
the original idea being to reinforce the then existing 
fleet of sailing vessels by means of steamships so that 
advantage might be taken of the Suez Canal, then 
just about to be opened, to shorten the voyage to 
the Antipodes. The first vessel ordered with that 
idea was the Oceanic, a twin-screw four-masted vessel 
of 3707 tons gross register and fitted with tandem 
compound four-eylinder engines. Long before she 
was completed, however, her destiny was changed, 
for Mr. Ismay had conceived the idea of instituting a 
service of faster and better equipped passenger steam- 
ships between Liverpool and New York than any 
which had up to then existed. The Oceanic started 
on her maiden voyage on March 2nd, 1871, and though 
she had to put in at Holyhead with hot bearings, 
eventually safely reached her destination. There is 
no need here to enumerate the list of famous liners 
which have sueeeeded this epoch-making steamer, 
as we have so lately referred to them, nor is it neces- 
sary to particularise the other spheres of activity 
of the White Star Line. It is sufficient to say that 
during the half century of its existence the company 
has earned for itself a name as famous as that of any 
other steamship line in the world. ., 


The Moulders’ Strike. 


In the last week of the month a strike began 
in the engineering trade which only became insignifi- 
cant when it was wholly overpowered by the railway 
strike. There is an element of similarity between 
the two strikes which should not escape attention. 
In the case of the railwaymen, had they held their 
hand till Christmas, the whole trouble might have 
been settled without turmoil, and in the case of the 





moulders revision would have taken place auto- 
matically in October. An agreement exists between 
fifty-one unions and the Engineering and Shipbuild- 
ing Employers’ Federation wu: der which rates of pay 
come up for consideration three times a year. In 
June last a meeting was held at which the moulders 
asked for an increase of pay and at which the employers 
sought a decrease. The Board of Arbitration gave 
neither, but ruled that the rates should remain as 
they were until December Ist. The moulders resented 
this decision and resigned from the ‘ agreement,” 
as they were enabled to do by one of the clauses, 
after three weeks’ notice. The employers contended 
that though the unions might secede yet the ruling 
held, and refused to consider the renewed demands, 
pointing out to the men that the matter would be 
considered in October. The men thereupon struck 
and nearly all the foundries in the country were 
brought to a standstill. There is, to our minds, no 
doubt that the three unions concerned are in a false 
position, for we hold that there was an obligation on 
both parties to abide by the agreement. 


Scientific and Industrial Research. 


THE report of the Committee of the Privy 
Council for Scientific and Industrial Research for the 
year 1918-19 was published at the beginning of the 
month. It showed that even during the period of 
industrial change and readjustment consequent upon 
the conclusion of hostilities the Committee has carried 
on its valuable work with vigour and has been able 
to increase its activities in many important directions. 
The progress made with the work of organising the 
country’s scientific ard industrial research has been 
encouraging. A marked change, the Com- 
mittee reports, has taken place in the attitude both 
of masters and men towards the necessity for scientific 
research work in connection with our industries. Its 
vital importance is now becoming generally recog- 
nised. Up to the date upon which the report was 
published co-operative research associations to the 
total number of seventeen had been licensed or 
approved, as compared with eight in actual existence 
at the end of June, 1917. Ultimately, it is stated, 
there are likely to be between forty and fifty of these 
associations. In addition, the Committee has assisted 
during the year twenty-eight scientific investigations 
conducted by other bodies,and has itself conducted 
sixteen researches. Further, it has made grants to 
thirty-five students and sixty-eight other workers 
training for or engaged in research work. While the 
setting to work of the Department’s Fuel Research 
Station at East Greenwich has been hampered by 
unavoidable delays, the financial position of the 
National Physical Laboratory, now under the care 
of the Department, would appear to have been placed 
on a satisfactory basis at last. Prospects generally 
are, it would seem, encouraging, but in its report the 
Committee emphasises the fact that the ultimate 
suecess of its plans must depend upon there being 
available a_ sufficiency of capable investigators. 
That such investigators will not be forthcoming in 
sufficient numbers is regarded as the chief danger 
facing the success of the Department’s efforts in the 
next few years, for during the war our universities 
practically ceased producing trained workers in 
science. The Committee has already done something 
towards augmenting the supply. 


most 


The Ministry of Transport. 


THE new Ministry of Transport is now being 
formed. It has taken up its quarters at 4 and 6, 
Whitehall-gardens, and on the 23rd the powers and 
duties of the other Government Departments as to 
the subjects mentioned in Section 2 of the Act were 
transferred to the Ministry under Orders in Council 
passed at Balmoral on the preceding day. Certain 
duties of the Board of Trade and the Ministry of 
Health—the old Local Government Board—were 
exempted. Among these exemptions are (1) the 
power of the Board of Trade to appoint the surveyor 
under Section 85 of the Lands Clauses Consolidation 
Act, 1845; (2) the powers of the Board of Trade as 
to the constitution of the Railway and Canal Com- 
mission, the authorities which may make complaints 
under the Act of 1888, the power to make rules for 
the Commission, and the receipt of complaints ; 
(3) the certificate of the Board of Trade as to advances 
by the Treasury for light railways and as to arbitration 
by the Board as to compensation for land taken for 
light railways. Certain exemptions are also made as 
to the powers and duties of the Board of Trade as tc 
navigation. The duties of the Ministry of Healt 
excluded are those as to (1) the borrowing of money 
by local authorities; (2) under the Housing Acts, 
1890 to 1919; and (3) the confirmation of certain 
by-laws. The Railway Executive Committe> was 





under the Board of Trade, but the members tendered 
their resignations in a body. Sir Eric Geddes, in 
reply, thanked them for the assurance they had given 
him as to continued support and assistance in the 
task with which he was charged, an assurance which 
“was entirely in keeping with the traditions of the 
railway companies and of the Railway Executive 
Committee.”’ It was inevitable, he said, that there 
should be some change in the position of the Com- 
mittee, but he looked forward, however, to the 
creation of an organisation which would enable them 
to continue to give to the new Ministry much of the 
invaluable assistance which had been given to the 
Board of Trade during the past five years. Mean- 
while there were certain matters in discussion between 
himself and the Committee which were not yet 
settled, so would the members continue to serve for 
the next week or so ? 


The Railway Strike. 


At midnight on Friday, the 26th of the 
month, the country found itself suddenly in the throes 
of a railway strike. For a few days negotiations had 
been proceeding between representatives of the 
National Union of Railway Workers and the Govern- 
ment. They culminated in a conference at which the 
Prime Minister was present. At its conclusion Mr. 
Thomas presented to the Executive of the N.U.R. a 
statement of the Government’s offer. The Executive 
refused to consider it, broke off the negotiations and 
called all the railwaymen in the kingdom out. -The 
matter in issue turned upon the standardisation of 
wages, and as it was made clear to the union that in 
no case would the current rates be changed for six 
months,and that the whole matter would come up 
automatically for debate at the end of September, the 
action of the Executive can only be described as pre- 
cipitate and wanton. The public regarded it in that 
light and at once set about defeating the intentions of 
the unions. It refused to be turned from its regular 
courses. A large force of volunteer workers was 
rapidly enrolled and emergency services began run- 
ning at once on nearly all lines. At the same time 
the Government took active steps to ensure the food 
supply, and so admirable were the arrangements that 
before many days had passed it was evident that the 
strike was beaten. After a day or two of the struggle 
Mr. Thomas expressed his willingness to receive the 
help of the other unions, but up to the moment of 
writing none has been forthcoming, and as the result 
of a great conference with many unions held on 
Wednesday there seems not a little probability that 
even before these lines are in print the end will be in 
sight. 


The Exhibition. 


ALL the arrangements had been made in 
1914 to hold at Olympia an engineering exhibition 
similar to that which had been conducted on the same 
lines and at the same place two years previously 
But the war put a sudden end to the enterprise, and 
it was not till a week ago that an exhibition on the 
familiar lines could be opened. In a sense it is still, 
despite the years that have passed and the great 
events which have oceurred, the exhibition of 1914, for 
the visitor cannot fail to be struck by the fact that 
with a few notable exceptions the machinery and 
appliances are practically those to which we were 
accustomed before the war. There is indeed a marked 
lack of novelty, a marked lack of reflection of all that 
the war meant to engineers, of all the effect that it 
had on them and their works. The few machine 
tools that are exhibited do not give us any idea of the 
influence of war work on their design ; there is little 
or nothing to show in a striking manner the progress 
of naval engineering during the war period ; little 
that clearly indicates the developments in metallurgy, 
or the advances in the science of testing and measur- 
ing during the past few years. Above all, there ia 
but little indication of the relatively new crafts asso- 
ciated with the conquest of the air. The result ot 
these omissions is to leave the visitor a little dis- 
appointed ; just a little with the feeling that he has 
gone back four years or more. Of course, there is a 
very good reason for this state of affairs ; a reason so 
good that one wonders if it did not oceur to the pro- 
moters that a further postponement might have been 
profitable. We do not wish it to be thought that the 
exhibition is uninteresting, that it contains nothing 
new, that it can serve no useful purpose. Far from 
it. We believe it will be found as useful as the railway 
strike will permit, and that despite the drawbacks 
to which we have alluded, it cannot fail to encourage 
trade. But we would warn visitors not to expect to 
find in it but a small reflection of the great develop- 
ments of engineering and shipbuilding practice that 
rere effected during the war pericd.4 
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British Thread Milling Machines. 
No. 1V.* 
CONCLUSION. 


IN all the machines we have so far described, 


different though they may be in their details, the | 


In | 


general principle of working followed is the same. 


eause evlinder B to move over to one side. If eylin- 
der B is held it will eause cylinder? A° to move over 
towards the same side. If both “cylinders are left 
free to roll the one tendency, cancels the other 
and neither cylinder moves longitudinally. 

The two cylinders while rolling rctate in the same 
direction. Along the line of contact, however, the 
side of one is moving up and rubbing against the side 
of the other, which is moving down. The rubbing 


them all the cutter is driven at a high and the work at | 


a low speed. 


depth straight off at one cut and the work or the | 


cutter moves longitudinally by the amount required 
to complete the thread. So well established in thread 
milling practice is this principle of working that it is 
probable that few have evet contemplated any other. 
Indeed, it is not easy to understand that there can be 
any other. Nevertheless we are now about to deal 


FIG. 23 


with a machine which works on an entireiy different 
principle, in which the eutter and the work are always 
driven at the same speed, in which the thread is not 
milled to the fuli depth until after the work has made 
thirty to forty revolutions and in which the work and 
the cutter do not move Iengitudinally relatively to 
each other. The machine in question is made by the 
Richards Thread Milling Machine Company (1918), 
Limited, of 222, Strand, W.C. 2, 
patents of Mr. George Richards, the founder of 
George Richards and Co., Limited, Brcadheath, 
Altrincham. 

The prineiple on which this machine works can be 
simply illustrated by means of a pair of equal-sized 
eviinders serewed to the same pitch. Imagine the 
two cylinders, with their threads engaged and their 
ends level, placed at the top of an incline and allowed 
to rcll down. At the foot of the incline the two 


"THe Encineer”? 


FIG. 25—-ELEVATION, 


cylinders will occupy the same relative position as at 
the top. We assert this fact without attempting to 
demonstrate it. 
accuracy, who cannot see that there will be no rela- 
tive endwise movement of the two cylinders should try 
an €xperiment with, say, two similar pipe nipples. 
If evlinder A is prevented from rotating it will 


* No, ILI. appeared September 26th, 


and embodies the | 


Any reader having doubts as to its | 


The thread is milled to the finished | 


| to the same pitch and are driven at the same number 
|of revolutions per minute they will run together 
| without either exerting an endwise thrust on the 
|other. The rubbing speed will, of course, be the sum 
| of the peripheral speeds of the two cylinders. A little 
further consideration will show that one of the 
cylinders might ke screwed with a two-start thread, 
each start having a pitch twice that of the thread on 
the other cylinder. The two cylinders would again 

















FIG. 24—THE RICHARDS THREAD-MILLING MACHINE 


| speed is clearly twice 
evlinder. 

Let now the two cylinders be mounted on axles and 
placed side by side in contact. Let them further be 
driven in the same direction at the same number of 
revolutions per minute. The effect is exactly the 
same as before; neither tends to move the other 
longitudinally. Let now one of the evlinders be left 
plain and the other be threaded and gashed to act 


the peripheral speed of either 


|asacutter. The movement of the cutting teeth over 
the plain surface will generate a spiral cut on that 
surface, and, if we arrange to feed the cutter cylinder 
into the work cylinder, will in the end reproduce the 
thread of the cutter on the work. 

A little consideration will show that the two 
threaded cylinders, if mounted upon axles, need not 
be of equal diameter. So long as they are screwed 


| 
| 
| 
} 
| 





run together without endwise thrust being developed, 
provided the two-start evlinder was driven at  one- 
half the rotary speed of the other. And so on for an 
n start eylinder driven at one nth the rotary speed of 
the other. 

Coming to internal work, it is quite clear that if we 
rotate a nut on a bolt at the same speed and in the 
same direction as we rotate the bolt there will be no 

| relative longitudinal motion of either. Neither will 
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PLAN, AND END VIEW OF RICHARDS THREAD-MILLING MACHINE 


there be any relative rotary motion. Let us, however, 
take a nut twice, say, the diameter of the belt and 
run them together in the same direction at the same 
rotary speed. If the pitches of the two threads are 
equal there will as before be no relative endwise move- 
ment between the two parts, but there will now be 
relative rotary motion. The peripheral speed of the 
nut is twice as great as that of the bolt. As the two 
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parts are running in the same direction the rubbing 
speed between them will be equal to the difference 
between their peripheral speeds. The nut may now 
be regarded as a piece of work to be threaded inter- 
nally and the bolt as the cutter. In the case of the 
external thread the teeth on the cutter cylinder would, 
as indicated at A in Fig. 23, have to point in the direc- 
tion in which the cutter was to rotate. For internal 
work, however, the teeth as shown at B require to 
point in the direction opposite to the direction of 
rotation of the cutter. If means exist of reversing 
simultaneously the direction of rotation of the work 
and cutter it is clear, as shown at C, that an external 


Thickness of Back Gauge=4 Times Depth of Thread 
do Front Gauge- Do Do + Gap- 


\\ 
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The ordinary type of thread milling cutter cannot 
theoretically generate a perfect screw, for the teeth of 
the cutter form the thread, not by a continuous cut, 
but by a series of separate overlapping cycloidal cuts. 
In an ordinary thread milling machine, however, 
this lack of perfection is usually too minute to trouble 
about, for the number of cycloidal “ bites ’’ per thread 
is very great, being equal to the number of teeth on the 


the cutter per revolution of the work. In the case 
of a machine we have already described we find that 
the lowest possible number of “ bites’ per thread, 
using an eight-toothed cutter, is 940 and the highest 
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FIG. 26—ARRANGEMENT OF CUTTER HEAD 


cutter might be used on internal work. As regards | 


the use on internal work of a multiple start cutter, 
exactly the same conditions apply as on external work. 
There is this difference, however: on external work 
the cutting speed is the sum of the peripheral speeds 
and is therefore decreased ‘by. using a multiple-start 
cutter, whereas on internal work the cutting speed, 
being the difference of the peripheral speeds, is 
increased. On internal work it is sometimes difficult 
to get a single-start cutter small enough to give the 
requisite difference of peripheral speeds. In such 
cases the cutting speed required can be obtained by 
using a multiple-start cutter. On external work 
there is theoretically no limit to the size of the cutter, 
and therefore there need be no difficulty in obtaining 


the required cutting speed without resorting to a 


multiple-start cutter. 
The above discussion really describes the main 
features of the Richards milling machine. The 


machines themselves—there are several patterns— | 


follow lines which are obvious cnce the principle of 
working is understood. We illustrate examples in 
Figs. 24 and 25. Referring to Fig. 25, it will be 


noticed that the work head and the cutter head are | 


driven from a three-stepped belt pulley. The work 
head spindle is driven from the pulley shaft through 
gearing which is not changeable. The cutter spindle 
is driven through worm and bevel gearing from a 
back shaft which is geared to the pulley shaft through 
change wheels giving a 1 to 1 or 2 to 1 ratio. This 
change speed gearing is fitted to enable either a single- 
start or a two-start cutter to be used. 

Certain details of the cutter head possess consider- 
able interest. Among thom we may mention the 


method of feeding the cutter into the work. For this | 


purpose the slide is provided with a compound screw. 
The inner serew-—see Fig. 26—has five threads per 
inch and the outer screw or nut has four. Thus by 
locking the inner screw against rotation one turn of 
the hand wheel keyed to the outer screw causes the 
slide to move through .05in. An index ring on the 
hand wheel boss is divided to show movements of the 
slide of one-thousandth of an inch, the space between 
each thousandth graduation being fin. With the 
inner serew unclamped the handle inside the hand 
wheel is used for setting the slide rapidly into position. 
A set of double horseshoe gauges is provided, cach 
gauge representing a standard depth of thread. In 
use the back or front gauge, according as an internal 
or external thread is being cut, is inserted at the point 


indicated in the engraving and the hand wheel is | 


closed down on it. The inside screw is then used to 
advance the slide until the cutter teeth are just touch- 
ing the work. In this position the inner screw is 
locked and with the gauge removed the cutter is fed 
into the work until the wheel boss comes against the 
stop on the compound nut. 


8300. Inthe Richards machine the cutter makes one 
| revolution per revolution of the work, so that the 
| number of ‘‘ bites ’’ is equal simply to the number of 
| teeth on the cutter. The number of teeth on the 
cutter is consequently made as great as is practicable, 
but in no case can it, of course, approach anything 
like evenathousand. Without some special provision 


| being made the Richards’ principle of thread milling | 


| thus results in the formation of a thread which is 
| sufficiently imperfect to be noticeable for certain pur- 
poses. 


The provision made to overeome the eycloidal | 


TIWNS 


LLL A CLL 
‘ 


DUA 











GUN 


cutter multiplied by the number of revolutions made by | 


1 oO fs 
WANE 


¥ ‘ ‘ 





follows, therefore, that as the worm rotates it is slowly 
pushed over by the cams to one side and then returned 
| by the spring. As a consequence the worm wheel 
| is alternately given a slight advance and retardation. 
In this way the teeth of the cutter do not strike the 
work at the same point in every revolution as they 
otherwise would do, and therefore the cycloidal 
ridging effect is reduced, if not entirely eliminated. 
The creep given to the cutter in this way is clearly 
equivalent to an increase in the number of teeth on 
the cutter. Its effect on the pitch of the thread cut 
is unnoticeable except under the most refined scrutiny. 

Another method of eliminating the eycloidal ridging 
effect is to employ a multiple-start cutter with the 
teeth gashes at other than strictly uniform intervals. 
A single-start cutter with irregular intervals between 
the teeth would not answer the purpose in view. for 
since the cutter and work make one revolution in the 
same time each tooth will always strike the same 
, point of the work, and the only effect would he to 

accentuate some of the ridges and reduce others. 

With a two-start cutter, however, the work revolves 
| twice as fast as the cutter. The second “ bite” at. 
any one point on the work is not therefore made by 
the same tooth as made the first ‘bite’ but 
the tooth diametrically opposite it. If this second 
tooth is accurately diametrically opposite the first 
it will, of course, strike exactly the same spot on the 
work, but if it is made slightly in advance or in rear 
of this position it will reduce the cyeloidal ridging 
| formed by the first tooth. Thus the teeth on each 
‘half of the cutter generate a system of ridges. By 
advancing the position of the teeth on the second half 
by a small amount the two series of ridges can be 
made to overlap and therefore reduce each other. With 
a four-start thread the effect is even better, for there 
are then produced four series of overlapping ridges. 
This method of reducing the cycloidal ridging is not 
regarded with as much favour as the creep gear 
method. At best it can but double or quadruple the 
number of ** bites ”* per thread, while the manufacture 
of the multiple-start cutter required is neither easy 
| nor cheap. 

The Richards thread milling machine, it will now 
be understood, differs from others in two fundamental 
directions ; the cutter is threaded and not ringed, 
and remains longitudinally stationary relatively to 
the work instead of, as usual, moving through one 
pitch length. With regard to the first of these features 
it might be suggested that it tends to simplify the 
production of an accurate cutter, for the operation 
required is a screw-cutting one and not the grooving 
of a cylinder with accurately pitched rings of thread 
profile. It must be remembered, however, that after 
the cylinder has been threaded it has to be gashed 
to form the cutting teeth, and the teeth have to be 
relieved. In order that it may be possible to sharpen 
the teeth repeatedly without destroying the accuracy 
of their profile it is clear that the relief given to them 
cannot consist of simply grinding off the crests of the 
threads towards the rear edges of the teeth. The 
relieving has to consist of carrying the tooth form 
progressively from the cutting to the rear edge ' 
inwards towards the centre of the cutter. preserving 
the same section throughout. The process involved 
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FIG. 27—SECTIONS 


ridging effect consists of a creep gear—Fig. 27— 
| applied to the worm drive on the cutter cross slide. 
The worm, it will be gathered, is free to slide, under 
the action of a spring, on the splined shaft to which 
it is keyed. Two gear wheels are also mounted on 
this shaft, one abutting against the worm and moving 
with it, and the other revolving freely on the shaft 
/and abutting against a ball thrust bearing. These 
| two gear wheels are connected together by another 
pair of gear wheels above and are formed, where they 
| make contact with each other, with cam faces. The 
four wheels have the following number of teeth, 
| starting from the first driver: 39, 39, 40, 38. It 
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is not an easy one to effeet with ordinary appliances. 
The Richards Thread Milling Machine Company 
has patented and developed special machinery for 
making the cutters, and unde:takes the supply of the 
cutters to those using its milling machines. 

As regards the second distinctive feature, the fact 
that the cutter and the work remain relatively station- 
ary longitudinally permits the combination with the 
cutter of another ecutter—or cutters—designed for 
plain cutting on the work. Thus it is quite possible 
simultaneously to thread the body and face the end 
of a piece of work and even to add a second plain 
cutter so as to face at the same time a shoulder on 
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the work or to cut a chase at the end of the thread. 
A certain restriction in the full application of this 


method of working arises from the fact that the | 
cutting speed for the screwing portion of the cutter | 


may be unprofitably low for the plain milling portion. 
The absence of relative endwise movement has another 
advantage in the fact that it prevents the cutter and 


work over-running, as they may do in an ordinary | 


machine if the cutter is not cleared from the work in 
time. 


Other advantages claimed for the Richards machine | 
are as follows :—The usual lead screw and nut are | 


rendered unnecessary. When a different pitch or 
hand of thread is required it is only necessary to 
change the cutter. The machine is driven by one 
belt only instead of two, as is usual. The operator 
has to attend only to one feed motion, the feeding 
of the cutter into the work, and is not required tc 
supervise or control any longitudinal feed of the work 
or cutter. No ridge or offset in the thread ean oceur, | 
such as sometimes arises in an ordinary thread milling | 
machine by reason of the end of the cut failing to join 
up accurately with the beginning. 








British Railway Workshops in 
War Time. 


No. VIII.* 


THE LOCOMOTIVE SHOPS OF THE MIDLAND Rariway, 
DERBY. 

WHEN we come to relate what was done in the loco- 

motive shops of the Midland Railway Company at 


| were supplied by Vickers Limited. 


| carts. The illustration. Fig. 50, given on page 334, 
| of one of these items made at Derby will show that 
the arrangement—axletree, pipe boxes, naves, linch 
| pin, &e.—was not so simple as might be imagined. 
| The first specialised job at Derby had also relation 
| to these water carts. It was the pump shown com- 
| plete in Fig. 51. A hydraulic moulding machine 
| was adapted for the principal parts, and twenty 
|complete castings were turned out per hour. The 
| details were made up of twenty-nine pieces, exclusive 
of the handle, many castings being from jin. to 3/,,in. 
thick. Several of the railway companies built these 
| water carts, but the pumps—800 in all—-and brass 
| fittings for each were made at Derby. 

In October, 1914, some of the railway companies 
were asked to build travelling carriages for 8in. 
converted howitzers. The guns were supplied by 


| the Government and the wheels by an outside firm. 


Beyond this the railway companies did the whole of 
the work, and the ereetion and con:pletion of eleven 
of them took place at Derby. One such howitzer 
was illustrated on page 178 of our issue of August 


| 22nd. 


In February, 1915, the company was asked by 
Vickers Limited, to build four 6in. 26 ewt. howitzers 


| of the Vickers type, the order being subsequently 


The gun and recuperator 
It was the biggest 
gun job any railway had undertaken, it being an 
entirely new design. The carriage, for instance, was 
built of jin. nickel steel flanged plates and angles, so 
the trouble with warping can be understood. The 
difficulties will perhaps be better appreciated 
from the two views, Figs. 52 and 53, of the 
upper carriage, the cast steel trunnion brackets and 
the elevating gear-box. The stiffening bands, trun- 


increased to thirty-six. 








developed, we give in Fig. 56 particulars of tho 
four main stages of one for-a 4.5in. howitzer. It. wil] 
come as a surprise to many to find that it is made 
from a solid steel bloom. It is first bored; the 
interior for the recoil eylinder and slide is then rough 
machined, the key-way is cut, as in Fig. 46, referred 
to below, whilst in the fourth stage the cradle is 
finished to within }in. and ready for the trunnion 
bracket. Another job done at Derby was the rough 
machining and boring of jackets and tubes for 
18-pounder, 75 mm., and 2-pounder guns. 

Before leaving this part of the subject we would, 
in connection with the nickel steel plate for the gun 
carriages, show in Fig. 57. page 334, the perch, perch 
eye, and centre stay for an 18-pounder ammunition 
wagon. This was flanged from jin. nickel steel plate, 
The perch is rectangular beyond the hole for the 
axletree, gradually runs into square, and tapers from 
square to round to take the perch eye. 

In addition to what has been mentioned above, 
there were built twenty-three limbers for Sin, 
howitzers and sixty-eight limbers for 6in. guns, 
the wheels for which were supplied by the con- 
pany’s earriage and wagon department. The 
axles of these and every other kind of limber call for 
special work, as will be understood from Figs. 47 and 
48, in the upper part of which will be seen the various 
details and in the lower the chambering in the axl» 
end. 

The Admiralty required forty girders for ‘ reapers.” 
They were made out of 8in. by 5lin. steel bars, 
nearly 30ft. long, and were machined to about jin. 
section, and, as they had to be absolutely straight, 
they had to lie on the floor for long periods, so as to 
remove all twists and other irregularities. 

Fig. 44 shows ‘another job on which fine limits 














FIG. 44—BRONZE CASTINGS FOR CRADLE BODIES FOR 60-PDR. GUNS 


FIG. 46—CRADLE BODIES FOR 60-PDR. GUNS 


Derby it is difficult to name any one class of work 
as being the outstanding feature. Very early in the 
war Mr. (now Sir) Henry Fowler, the chief mechanical 
engineer, was able to render the Woolwich authorities 
some valuable assistance, and the association then 
formed was strengthened and continued during the 
whole period of hostilities. Were it necessary to 
specify the particular direction in which this help was 
first given, we would say in flange pressing. 
Actually the first war work done was for the com- 
pany’s own carriage and wagon department, whose 
record will be the subject of a later article. This 
was machine work for the general service wagons, 
water carts, &c., that were being built by Mr. Bain, 
the then carriage and wagon superintendent. In the 
first article of this series, when describing the work 
done at Gateshead, we mentioned—page 577 of our 
issue of June 13th—the bent axletree of the water 


FIG. 45—CRADLES FOR 3-INCH HIGH ANGLE GUNS 


FIGS. 47 AND 48—AXLE FOR 8-INCH HOWITZER LIMBER 


nion brackets, trunnions, &e., were machined in steel 
from the solid. The trunnion is carried on roller 
bearings, and was a difficult job for a railway shop 
to undertake. The axles are hollow. Fig. 54 shows 
one complete, with dust excluder, whilst Fig. 55 illus- 
trates a carriage before the gun was mounted. After 
the first twelve had been made at Derby the gun was 
adopted, and its remarkable success is a matter 
of common knowledge. Instructions were then given 
for 326 additional sets of pressings for howitzers 
of the same class that were ecnstructed at Woolwich 
and elsewhere. Thousands of finished details for 
these 6in. guns were sent tc Woolwich. 

After the thirty-six 6in. howitzers were completed 
an 8in. howitzer of the same pattern was designed 
by Vickers, Limited, and the Midland Railway Com- 
pany supplied the first and eighty further sets of 
pressings and details for them. 








* No. VII. appeared Septeinber 6th. 


As it may be of interest to see how a cradle body is 





had to be worked to. It relates to 417 manganese 
bronze castings for cradle bodies of 60-pounder 
guns. The castings were supplied, as seen on the 
left in our illustration, by Woolwich and machined 
at Derby to the finished article as viewed on the 
right. The work had to bo very accurate, as the 
limits were from .002in. to .003in. 

Fig. 46—cradle bodies for 60-pounder guns— 
shows the keyways more plainly. It shows also how 
the gun keyway or slide was cut. The cradle was put 
on a planing machine and a tool bar fixed in the cross 
slide of the housing. The cradle was carried in a jig 
fixed to a temporary cross-table on the planing 
machine table. The cross-table gave the feed for 
the depth of the key, and a cross-slide in the tool 
gave the vertical travel. 

A still more difficult task was the machining of 
124 cradles for 3in. 20 ewt. high-angle guns and for 
4in. pedestal guns. On the right in Fig. 45 is the 
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manganese bronze casting as supplied, trimmed, from 
Woolwich, and on the left is the cradle as finished at 
Derby. The positions for carrying the sight gear 
made the job very complicated, and the manner in 
which the cradles were turned out deserves, among 
many fine achievements, special mention. 

Another class of work was the cone pedestal 
mounting for 4in. C.P. Mark I. gun, of which 235 
were made. They were formed out of }in. boiler 
plate and the ring and roller path added. 

An interesting job was the making of buffer 
cylinders for 4in. C.P. guns. Three cylinders were 
made out of one bloom. The first stage was the 
bloom, the second rough turning, the third planing 
between the centres, and the fourth rough machining 
and making ready for boring and finishing. 

Early in the war a number of are connecting 
brackets for 18-pounder guns were made for Woolwich. 
Fig. 49 shows these parts, in front and back views, 
in three stages. The original weight of 44 Ib. in the 
forging was reduced to 4 Ib. 4 oz. in the finished article. 

A point worthy of mention is that locomotive con- 
struction machinery was converted to gun work, 
e.q., wheel and crank axle boring and turning machines 


with enormous water power at very low cost for 
generating electric power, one could not look on this 
as a practical scheme, in this country at any rate. 

An interesting discussion took place on the paper 
by Messrs. J. H. Whiteley and A. F. Hallimond, deal- 
ing with the ‘‘ Fluxing Action of Tron Oxides on Acid 
Furnace Structures.” 

Mr. Cosmo Johns commented on the value of the 
paper to those who were engaged in an endeavour to 
improve the qualities of refractory materials. He 
had observed for years how, in the open-hearth 
furnace with silica lining, the furnace did not seem to 
get seasoned until the bricks had become soaked with 
a considerable amount of oxide which caused the 
ultimate destruction of the furnace. Nevertheless, 
this oxide of iron was necessary at the beginning 
to enable the furnace to give a normal life. In the 
strictly oxidising part of the furnace he was con- 
vineed that iron oxide did not react with silica. At 
the present time the usual works chemists knew 
practically nothing about the oxides of iron, and it 
was left to the people in the works themselves to 
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FIG. 49—STAGES IN MANUFACTURE OF 18-PDR. GUN ARC-CONNECTING BRACKET 


were used for gun boring, and crank axle lathes rough 
machined the axles of 4. 5in. howitzers—three hundred 
of the latter were so dealt with. 

Our next article will deal with the copper bands 
for shells, the renovation of cartridge cases, and the 
supply of fuses in these shops. 








Iron and Steel Institute. 
No. IT.* 


Str Rospert HApDFIELD presided at the second day’s 
meeting of the Conference on September 19th. 
There was a good attendance of members. 

The first paper taken was that on ‘ Synthetic 
Cast Tron,” by Mr. C. A. Keller. The Chairman, 
while admitting the value of the paper, said he failed 
to see the object of turning steel into cast iron and 
then converting it back into steel. It was a wasteful 
process, although during the war period there had 
been a special object in doing what was described, 
and it had been a great help in supplying products for 
war purposes. 

Dr. J. E. Stead, speaking from experience in the 
manufacture of synthetic cast iron for use in aero- 
plane and motor car engine cylinders, said thai 
beginning with borings, they proceeded much in 
the same way as that described in’ the paper, and he 
came to the conclusion that but for thé cost, the 
synthetic production of cast iron in the electric 
furnace was a delightful process, especially for the 
chemist. It was possible to make the analysis as 
required and then to cast the iron. He quite agreed 
with Sir Robert Hadfield that the process did not 
appeal to the average metallurgist; in fact, the 
whole question was one of cost, and unless one had 





the favourable conditions which existed at Livet, 





* No. I. appeared September 29th, 1919. 


information on this subject they kept it to them- 
selves. A query which did not appear to have occurred 
to anybody was why a stream of molten steel exposed 
for a few seconds in pouring did not oxidise. He 
believed it was because there was an atmosphere of 
iron vapour around it. The question, then, was why 
was that vapour given off only during the boil in 
the furnace. It had worried him for years, and was 
a question which ought to be dealt with. The 
universities had quite neglected this difficult work 
at high temperatures, but fortunately a few people 
in steel works were still seeking to increase our 
knowledge of this subject. 

Dr. J. E. Stead, who followed, put forward the 
view that fluxing of the bricks was to be attributed 
as much to the spurting projections from the basic 
steel as to floating dust. Both were responsible for 
corrosive action. Many observers, he said, had also 
noticed a considerable quantity of phosphoric acid 
in the hot end of the brick, as much as 1} or 1? per 
cent. In one analysis he had made, however, he 
only found 0.16 per cent. phosphoric acid, which 
showed that very little basic slag had been pro- 
jected in that particular brick, which was one taken 
from the roof of a Talbot furnace. 

Professor Henry Louis said the paper pointed 
conclusively to the fact that oxide of iron came 
mainly during the boil. He was not altogether pre- 
pared to accept, although he would not like to deny, 
the possibility of iron vapour being formed, but he 
would like someone to investigate whether it might 
not be due to the formation of iron carbonyl. The 
temperature of the bath was very much higher than 
that at which iron carbonyl could exist, but this 
substance might be generated under very high 
pressure in the bottom of the bath and be spurted 
before decomposition took place. 

Mr. E. H. Saniter expressed the opinion that pre- 
liminarily vaporised iron was necessary to the pro- 
duction of the very fine fume which was one of the 


work out these problems. Two universities possessed 
open-hearth furnaces, and if the staff had any 


phenomena, while Dr. W. H. Hatfield expressed him- 
self as by no means convinced that Mr. Johns or 
Mr. Saniter has given the correct explanation. He 
ranged himself with Professor Louis in the view that 
consideration ought to be given to the question of the 
formation of iron carbonyl. 

Dr. E. Benedicks suggested that the reason the 
iron was not oxidised was that the stream of iron 
carried the air with it, and that the iron was sur- 
rounded by an atmosphere mainly consisting of 
nitrogen. 

Mr. Hallimond, replying to the discussion, said 
the question of the seasoning of the furnace, men- 
tioned by Mr. Johns, was an interesting one, but the 
authors of the paper were absolutely at difference 
with Mr. Johns on the point that iron exide did not 
react with silica. With regard to the emission of iron 
vapour during the boil, there were such a variety of 
attractive explanations that it was difficult to choose 
one. As to Dr. Stead’s remarks upon the roof bricks, 
personally he inclined to the belief that the roof was 
corroded mainly by iron oxide even in the basic 
process, and that the main property to be aimed at 
in making a silica brick for steel works purposes was 
density. The more silica there was in the brick the 
longer it would take to wear away, but it was a 
feature of English bricks that they contained a large 
proportion of unconverted quartz. 

Mr. Whitely, also replying to the discussion, said 
the paper must be regarded as entirely preliminary 
on this matter, and he believed that until the problem 
it dealt with had been elucidated there would be no 
real progress made in the improvement of the struc- 
ture of the acid open-hearth furnace. 

The next papers to be discussed were those by 
Mr. J. J. Cohade on “ The Wocdy Structure of the 
Transverse Test Pieces from Special Steels,” and a 
contribution by Mr. A. M. Portevin, ‘ Defects in 
Tensile Test Pieces.”’ 

Sir Robert Hadfield required further information 
as to the temperatures employed in the manufacture 
of the steels referred to by Mr. Cohade. The quality 
of the material discussed as revealed by transverse 
tests was largely influenced by furnace and casting 
temperatures. 

Mr. E. H. Saniter welcomed the paper as giving 
information on a subject on which very little was 
known by the general steelmaker. While he was to 
some extent in agreement with the author, he helieved 
the main cause of the woody structure was the state 
of strain in the steel, and that inclusions or chemical 
composition had nothing to do with it. 

Dr. W. H. Hatfield believed that a= Sir Robert 
Hadfield had pointed out, the temperature of casting 
was the essential point. He was glad to know that 
the molybdenum was added in the furnace, because 
in some works there was a tendency to add this and 
other special elements in the ladle, which was not a 
practice to be recommended. If that were done, the 
oxides were formed in the ladle, and had not time 
to separate and come to the top of the steel. 
Professor C. F. Giolitti said he had studied this 
question of woody structure in gun steel, and had 
formed an idea of his own with regard to non- 
metallic inclusions. The effect of the inclusions was 
not so much due to the inclusions themselves as to 
their action on the surrounding metal. He had made 
a long series of experiments, and had come to the 
opinion that the effect of the inclusions was especially 
due to the ferrite forming round them when the 
atmosphere of the gases in solution in the metal was 
oxidising. He had also shown by experiments that 
the higher the temperature the less was the woody 
structure. It was very difficult, however, to speak of 
the nature of the inclusions. In some cases, perhaps, 
they were really iron oxide. 

Mr. T. M. Service, of Messrs. Beardmore and Co., 
said that woody fracture in nickel-chrome steel was 
a problem which those engaged in the manufacture 
of guns and armour were up against all the time. 
There was no doubt that a high working temperature 
was required in the furnace, and care had also to be 
taken as to the composition of the slag during the 
working of the charge. In order to get steel free 
from non-metallic inclusions, one must have a very 
fluid slag during the boiling period. He had found 
that whereas a temperature of 1420 deg. to 1440 deg. 
Cent. from the furnace into the ladle gave trouble, 
with 1500 deg. Cent. there was far less, and he had 
recently succeeded in getting steel cast at as high a 
temperature as 1550 deg. to 1560 deg. Cent., and it 
was the cleanest steel he had ever been able to cast. 
It was nickel-chrome steel. He thought that the 
question of woody fracture was more a melting shop 
question than an after-working question. The essen- 
tials of suecess were a high working temperature in 
the furnace, a proper slag and a high forging tem- 
perature. 

Mr. Cosmo Johns said that having commenced to 
make nickel-chrome steel over twenty years ago, and 
having made it in larger quantities than anybody else 
in this country, he felt less dogmatic than many 
people. There was a tendency on the part of those 
who studied metallography, after they had made 
their post-mortem examination to refer these things 
to the steel maker. They rarely offered any explana- 
tion, but left it to the steel maker to struggle on and 
work out these very complicated problems for himself. 
He agreed with the views which had been expressed 





as to the need for high temperatures in the furnace. 
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Some people had spoken very dogmatically about 
low temperatures, but it was known from practice 
that a high casting temperature and a high working 
temperature were essential. In a paper in the 
Journal of the Society of Chemical Industry this year 
he had tried to give an explanation of the chemical 
aspect of the matter discussed in the paper, but so 
far his contribution had not received the attention 
which he considered it deserved. He thought it con- 
tained the basis of a definite theory of the phenomena 
in question, and Professor Giolitti’s views confirmed 
what he had written. With great care, steel could b> 
produced without inclusions, but it was extremely 
difficult and many might struggle and try, but few 
would succeed. 

Dr. J. E. Stead said there was scarcely a manu- 
facturer in the country who had not sent him woody 
fractures from time to time. They usually said that 
the particular sample they sent him was exceptional, 
but apparently they were not so exceptional as they 
would make out. He must confess that he himself 
had been very much worried over arriving at a proper 
explanation. Sometimes the slag inclusions were so 
very fine that they could not be seen under the 
microscope, and yet the woody fracture was there. 

Mr. H. Dickenson said his opinion was that 
woody fractures were due to the original structure 
of the ingot. Because the non-metallic inclusions 
could not be seen under the microscope, it did not 
mean that they were not there ; indeed, such inclu- 
sions were of'the very worst possible type. 

Dr. Walter Rosenhain said the feeling that he 
had about this matter was greatly strengthened by 
Mr. Cohade’s paper, because if they read it care- 
fully it would be seen that the best results, on the 
whole, were obtained in those cases in which the 
steel had been at a high temperature for the longest 
time. Mr. Cohade ascribed the effect to forging at 
high temperature. He personally put it down to the 
fact that the steel had been worked at a high tempera- 
ture and kept there; whether forged or not made 
no difference. The whole question as to whether or 
not fractures of this kind were due to dendritic 
structure could be settlhd experimentally quite 
eas'ly. He had made experiments aiming at eliminat- 
ing the lines which developed as woody fracture, and 
had succeeded in doing so by prolonged high tempera- 
ture annealing. He admitted that occasionally the 
steel might be burned in the process, but experi- 
mentally that did not matter. 

Sir Robert Hadfield, in announcing that the 
authors would reply in writing, referred to the need 
for additional research work on this and other sub- 
jects. The Institute had received promises of financial 
support to the amount of £10,700 for research work 
which it was intended to carry out. It recognised 
that the Department of Scientific and Industrial 
Research might render great assistance, but it was 
important that the I:stitute should be independent, 
and now that the Council had this considerable sum 
at its disposal, he hoped that a good deal of useful 
research work would be put in hand. 

A joint discussion ensued on the three following 
papers :—-** Nickel Chrome Forgings,” by Messrs. J. H. 
Andrew, J. N. Greenwood and G. W. Green ; “ Brittle- 
ness in Nickel Chrome and other Steels,’ by Mr. F. 
Rogers; and on “Temper Brittleness of Nickel 
Chrome Steel,’ by Mr. R. H. Greaves. 

Mr. H. H. Ashdown, whilst congratulating the 
authors of the first paper on the valuable data they 
had gathered, said he could not agree with their 
conclusions, and the greater part of the subject 
matter was deserving of much careful thought. Most 
stecl makers would agree with the authors that the 
best results were to be expected from slower cast 
ingots, but the more correct explanation of this 
fact was, as stated in the paper, that owing to the 
larger mass there was greater segregation due to the 
slower cooling. Generally speaking, he would suggest 
to the authors that their results were deserving of 
mere careful thought, and that as given they were 
misrepresenting. If the ingot sections, of which 
diagrams were given, were sulphur printed, they 
would reveal in the areas drilled a mass of segregate. 
In recommending the use of the tun dish for large 
ingots, the authors appeared to have been led away 
by its probable success for small ingots. In his 
opinion. there were several strong points against its 
use :—-(1) It exposed a much greater liquid surface 
to oxidation, which was objectionable ; (2) owing to 
the long period taken in casting big ingots, the basic 
lining of the dish would become excessively hot, and 
part of t would form a fusion with the arrested 
siliceous material and might be carried into the mould 
during the aggregation of the metal ; or for some un- 
expected reason the tearner might allow the tun dish 
to drain out, depositing en masse the collected slag, 
which might result in serious subsequent troubles. 
The authors stated that there appeared to be no 
advantage in allowing ingots to cool previous to re- 
heating. He himself would suggest, however, that 
for shell forging where a shearing action took place, 
or for hammering where the ingot was subjected to 
shock, it was a material advantage to allow the 
ingot to fall to a dull red before reheating for forging. 
This process broke up the primary crystals and 
strengthened the ingot for mechanical work. 

Speaking on Mr. Greaves’ paper, Mr. Ashdown 
said that some might think that the investigation of 





temper brittleness of nickel-chrome ard other steels 
was becoming a little time-worn.  LVersonally, he 
thought there was still a wide field for investigation. 
He had one or two points of strong disagreement 
with the author. In the first place, air-cooled test 
pieces had not been included in the series of impact 
tests, but the air cooling of forgings was an important 
point, because it was not always convenient to water 
quench, and, again, it had been found that some 
forgings when water quenched, distorted, which was 
not at all a desirable feature. In his summary of 
conclusions the author laid it down quite dogmatically 
that reheating to a temperature in the neighbourhood 
of 520 deg. Cent. resulted in brittleness, whatever was 
the subsequent rate of cooling. That statement was 
open to- considerable amendment. During the past 
four years the Elswick works produced many hundreds 
of aeroplane crank shafts in the identical steel referred 
to by the author, every one of which was tempered 
at between 510 deg. and 530 deg. Cent., and almost 
every forging was air cooled and not water quenched. 
The average results of a hundred tests made by 
Government inspecting officers showed that the 
material was quite sound, the figures being :—-Yield, 
57.5; maximum stress, 63.6; elongation, 18.0; 
reduction, 54.7; and impact, 46.5. 

Mr. J. H. Dickenson said he was afraid he could 
not quite understand the point of view set forth in 
Dr. Rogers’ paper, and he would leave discussion of 
it until more information was available. With regard 
to Mr. Greaves’ paper, whilst it was a most opportune 
one, he thought the author would admit that this 
work had been done by many other people in different 
laboratories some years ago. However, this occasion 
represented the first publication of the results, and 
for that reason the paper was welcome. Most of the 
published information hitherto had been in con- 
fidential documents issued by the Air Board. The 
paper was a comple‘e rejoinder to those who had in 
the past attempted, and were stili attempting. to 
cast doubt on the value of the single blow notchcd 
impact test. The results in the paper generaliy con- 
firmed results which he himself had obtained in 
experiments carried out on similar lines. The diagram 
in the paper showed the difference between cooling 
rapidly and cooling slowly, and would be very valu- 
able to men in the works as a means of assisting them 
to reproduce results. | 

Mr. J. C. W. Humfrey regretted that some refer- 
ence was not made in Mr. Andrews’ paper to that 
much-discussed question, the presence of hair cracks 
in nickel-chrome steel. Such cracks were a constant 
source of trouble in gun forgings during the war, and 
no proper explanation had yet been brought forward 
to give an idea as to how and when they were formed. 
[It needed someone in a works who could play about 
with 24 or 40-ton ingots, and as apparently Messrs. 
Armstrong, Whitworth were willing to do this, it 
would be of the utmost use if they could extend the 
research into hair cracks. It was impossible to discuss 
Dr. Rogers’ paper without further data. Mr. Greaves’ 
paper was most useful in bringing results forward 
for actual discussion. With regard to temper brittle- 
ness, he would like some information as to the type 
of fracture which occurred. 

Dr. W. H. Hatfield did not think that Dr. Rogers’ 
conclusions were sustained by experimental evidence. 
On the subject of the impact test, his own opinion 
was that the phenomenon referred to could only be 
disclosed by the notched bar test. It did not seem 
to be generally appreciated how necessary it was to 
adopt a test which would distinguish between notched 
brittleness and real brittleness. 

Dr. Rosenhain could not accept the evidence of 
intercrystalline fracture as being complete. 

Mr. E. H. Saniter, while agreeing that carbon 
steels of .2 or .4 carbon were subject to temper 
brittleness, desired to know if that brittleness could 
be eliminated by quenching from the tempering 
temperature. 

Captain Aitchison desired to know if the forgings 
referred to by Mr. Andrews had been accepted, and, 
if so, whether the hair cracks had been eliminated or 
if they were regarded as being harmless. 

Mr. Harold Moore said that most makers of nickel 
steel had had trouble with hair cracks, and they had 
not succeeded in entirely getting rid of it. For that 
reason he was sorry that Mr. Andrews had not dealt 
with the matter in his paper. Did the author think 
that the methods ot manufacture laid down in the 
paper would succeed in producing steel which under 
no circumstances would develop hair cracks ? ‘The 
low temperature of casting recommended was con- 
trary to the experience of many makers who made 
nickel-chrome steel, and he thought that more 
evidence was required to prove that low temperature 
casting had all the advantages which were claimed 
for it. 

There was no discussion on the remaining papers, 
which were therefore taken as read, and the meeting 
terminated with the customary votes of thanks. 








WE are informed that good progress is being made with 
the organisation of the British Science and Key Industries 
Exhibition, which opens in the Kelvin Hall of Industries, 
Kelvingrove, Glasgow, on November 17th. The Exhibition 
is being promoted by the Corporation of Glasgow. 





Railwaymen’s Wages. 


In order that the whole of the facts as to railway - 
men’s wages may be known, we give the following 
particulars :- 

THE 1906 NATIONAL PROGRAMME. 

To appreciate the present-day position, it is essen 
tial to give the origin of the railway conciliatio), 
boards, and we must therefore go back to the year 
1906. At the annual general meeting of the Amal- 
gameted Society of Railway Servants held in Bir- 
mingham on November 26th, 27th and 28th of that 
year, the following “national programme” was 
determined upon. 

Hours.—(a) That oight hours constitute the 
standard day for all men concerned in the*movement 
of vehicles in traffic, viz., drivers, firemen, guards 
(goods and passenger), shunters and signalmen ; als« 
for motormen, conductors and gatemen on electri: 
railways ; (6) that ten hours be the maximum work 
ing day for all other classes of railwaymen, excepting 
platelayers ; (c) that no man be called upon to book 
on more than once for one day’s work. 

Rest.—That no man be called out for duty with 
less than nine hours’ rest. 

Overtime.—(a) That each day stand by itself; 
(6) that a minimum of rate and a-quarter be paid 
for all time worked over the standard hours. 

Sunday Duty.—(a) Thet Sunday duty be regarded as 
distinct from the ordinary week’s work; (6) that a 
minimum of rate and a-half be paid for all time 
worked between twelve midnight Saturday and 
twelve midnight Sunday; (c) that Christmas Day 
and Good Friday be regarded as Sundays. 

Guaranteed Week.—That, independent of Sunday 
duty, a week’s wage be guaranteed to all men whose 
conditions of service compel them to devote their 
whole time to the companies. 

Wages.—(a) That an immediate advance of 2s. 
per week be given to all grades of railwaymen who 
do not receive the eight-hour day ; (6) that all grades 
in the London district be paid a minimum of 3s. per 
week above the wages paid in country districts. 

One Man in Motor Cab.—That the system of 
working with only one man in motor cab be abolished 
on electric railways. 


CONDITIONS IN 1907. 


In order to be quite feir we would at this stage 
quote the passage from the report—Cd. 6053—of the 
Earnings and Hours Inquiry of the Boerd of Trade. 
VIL. Railway Service in 1907, which wes not, how- 
evor, published until February, 1912. On page xiii. 
wes given a table of the range of weekly rates of 
wages, and it was observed as to it: ‘“‘ The table 
shows that for the United Kingdom as ea whole, 
the weekly rates of wages—exclusive of bonus, if an) 

of over one-fourth of the adult workmen fell below 
20s., and those of nearly two-thirds below 25s., while 
rather less than @ fifth were rated et 30s. or more.” 
Another table showed that the ranks rated at on 
an average over 25s. per week were :—Foremen 
34s., passenger guards 27s. 8d., gocds guards 28s. 2d., 
engine drivers 40s. Pessenger porters were reted on 
the average at 18s. 8d., gocds porters at 20s., shunters 
23s. 9d., signalmen 24s. 8d., firemen 23s. 9d., plate- 
layers 19s. 5d. Of all edult workmen 4 per cent. 
worked 72 hours and over, 14 per cent. 62 hours and 
over, and 50 per cent. 60 hours and over. There 
were 18.8 per cent. of the passenger guards, 13.2 per 
cent. of the drivers, firemen and signalmen and 8.3 
per cent. of the gocds guerds working 72 hours and 
over. 

THE THREATENED STRIKE OF NOVEMBER, 1907. 

At the time whoa the A.S.R.S. conference adopted 
the nationel prcg:‘amme, it passed a resolution 
demanding ‘‘ receg:n'tion.”” No mention of the latter 
fact was made by Mr..R. Bell, the general secretary, 
when he sent the programme to the companies on 
January 18th, 1907, but he asked the respective 
companies to meet a deputation, with himself, to 
discuss it. Nothing, needless to say, came of this 
meeting. On May 12th, 1907, there was a big demon- 
stration of railwaymen in Hyde Park, and at a meeting 
of delegates of the A.S.R.S. he!d in Birmingham on 
June 24th and 25th instructions were given for the 
companies to be again approached. Nothing followed 
upon this step either, and et a special meeting of the 
Society held in Manchester on Scptember 15th, Mr. 
Be!l announced that the exccutive committee had 
ordered that a ballot be taken as to a strike. This 
was done, and on November 3rd the following figures 
were announced :—For a strike, 76,925; egeinst, 
8773; spoilt papers, 2436; did not voto, 9497. 


THE First CONCILIATION SCHEME. 

Mr. Lloyd George was then at the Board of Trade, 
and before the result of the ballot wes known had 
already taken action to get the companies and men 
together. On November 6th both parties met, 
separately but simultaneously, at the Beard cf Trade, 
where apperently Mr. Lloyd George went to and fro 
between the parties. Eventually on thet date two 
agreements were signed. One wes by authorised 
representatives of the railway companies that. they 
were prepared “to adopt a system of conciliation 
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and arbitration for the settlement of questions relat- 
ing to the rates of wages and hours. of labour of 
various Classes of their employees or the general lines 
of the scheme appended to this agreement.’’ The 
other agreement was by representatives of the 
Amalgamated Society accepting the offer of the 
railway companies. The Associated Society of Loco- 
motive Engineers and Firemen and the General 
Ruilway Workers’ Union agreed to adhere to this 
agreement. 

The scheme was not a success. It was prepared 
too hurriedly, and there were too many openings for 
passing On & complaint—the “usual channel” 
would send it to the sectional board, the sectional 
board to the central board, and the central board to 
arbitration. The men made a mistake, too, in putting 
forwara as @ Claim the national programme in full. 
It naturally found its way to arbitration. The result 
there disappointed the men, and, what made matters 
worse from the men’s point of view, the arbitrator 
fixed a period during which his award was to be 
binding, and during wh‘ch no item which had appeared 
in tho national programme could come, up for review. 
On the other hand, the companies did not take kindly 
to the scheme, even although it relieved them of 
some anxiety; the reference of questions to an 
arbitrator took out of the hands of the officers the 
power to decide what the rates of pay and hours of 
duty of their servants should be. 

THE STRIKE oF Avcust, 1911. 

The summer of 1911—a very hot summer—saw 
may labour disputes and much unrest, and it needed 
but little cause to start a general strike on the rail- 
ways. Some trouble among the goods workers on the 
Lancwhire and Yorkshire Railway brought matters 
toa head, and on Friday, August 18th, 1911, a general 
strike broke out. On the previous dey, it should be 
noted, the men were asked by the then President of 
th: Board of Trade five questions, of which the first 
tw) were :—(1) What were the actual grounds on 
which the executive hed founded its action in issuing 
its manifesto ? (2) What were the actual grievances 
in connection with the Conciliation Agreement of 
1907? The men gave a common answer to these 
questions, saying: ‘* The failure of the railway com- 
panies to observe the spirit and letter of the Con- 
ciliation Boards Agreement of 1907, and the utter 
inability of the men’s representatives to redress the 
many grievances of which the men complain.” Mr. 
Asquith, the then Prime Minister, offered then to 
appoint a Royal Commisséon of three to investigate 
the working of the conciliation boards, and to report 
wh:t amendments, if any, were desirable in the 
scheme, With a view to the prompt and satisfactory 
settlement of differences. The railway companies 
accepted this offer, and agreed to give evidence, but 
the men passed a long resolution which concluded that 
“our duty to those we represent compels us to refuse 
the offer of his Majesty’s Government and reluctantly 
resort to the decision of this body on Tuesday last.” 

The strike lasted forty-eight hours only, as an 
agreement was arrived at late in the evening of 
Saturday, the 19th. One result was the Royal 
Commission presided over by Sir David Harrel. 
Its meetings began on August 28th and closed on 
October 3rd. Sixty-scven witnesses were heard, 
and the report—Cd. 5922—wes published on October 
2th, in time for the reopening of Parliament on the 
24th idem. We need, at this time, make only two 
quotetions from the report. One is: ‘‘ Prior to the 
actual hearing bofore en arbitrator it may almost be 
concluded that the men had never understood, or 
even heard, what could be said from the point of 
view of the railwey companies, nor had they eny 
conception of the finencial consequences of their 
demands.’ The other is: ‘‘ It would serve no purpose 
to discuss the probabilities as to what might have 
happened if the relations between the companies 
and the trades unions hed admitted, before and at 
the time of leunching of the national programme, of 
an interchange of ideas es to its feasibility, but the 
conclusion might reasonably be drawn that such an 
interchange of opinions at that stage would have 
been attended with valuable results.”” On the subject 

it mey be regerded as the main subject—of recog- 
nition, the report mentioned merely the desires of 
the men and the objections of the companies, but 
expressed no opinion thereon. It was, however, 
recommended that the men, in the new scheme 
proposed in the report, should be at liberty to appoint 
as their secretary any suitable person. whether an 
employee of the company or a person from outside. 

In view of present events, it may be noted that 
the report, which included Mr. Arthur Henderson 
among the signatories, concluded: ‘ The railway 
service of the United Kingdom is second to none. 
The public regards its railway system with pride 
and confidence. That system has been built upon 
great traditions and high ideals, and it is the. privilege 
of every railwayman in the kingdom, of every class 
ind grade, to participate in and to contribute towards 
the great trust with which he has been invested. We 
think we express the general opinion when we say 
that if railwaymen will only place the call of duty 
above and before every other consideration, they 
may confidently rely upon the British public to 
support them in any fair claim fairly put.” 


THE CONCILIATION SCHEME OF 1911. 
The Royal Commission recommended a new schome 





which the companies, in redemption of their promise, 
accepted. The men would not do so. The House 
of Commons, however, passed a resolution on Novem- 
ber 22nd asking the Government to bring both sides 
into conference without delay, and on December 7th 
representatives of the cempanies and of the men mct 
—the first such meeting to recognise officially trade 
unionists—and on the 11th an amended scheme was 
agreed to. It may be observed that all the amend- 
ments were in favour of the men—a fact which shows 
not only that the men had ground for opposition, but 
that the companies were generous and acknow- 
ledged it. . 

Sectional and central boards were abolished in the 
new scheme, and there was one board only. The 
chairman was not to be a railway director nor em- 
ployed by a railway company, and was to be selected 
from a panel constituted by the Board of Trade. 
He was to use his best endeavours to ensure agreement 
between the two sides ; failing which he was to give 
a decision. Settlements by agreement were to stand 
for twelve months; settlements by decision of the 
chairman for two years. 

The scheme was to last for three years, and would 
thus have terminated on November 30th, 1914. 
A new scheme was actually under consideration when 
war broke out, but had to be put on one side, and 
on October Ist, 1914, it was agreed between the 
representatives of the companies and the men that 
the 1911 scheme should remain in force, subject to 
six weeks’ notice from either the railway companies, 
the National Union of Railwaymen or the Associated 
Society of Locomotive Engineers and Firemen. 
These, let it be here rem=rked, are the two men’s 
unions, as the A.S.R.S.,and the General Workers’ and 
Pointmen’s unions were, subsequent to the strike, com- 
bined in the N.U.R. There is a!so a Railway Clerks’ 
Association. 

Consideration of the new scheme was, however, 
continued, and it was eventually agreed to in the 
spring of 1916, but on Merch 31st cf thet yeer e 
special general meeting of the National Union rejected 
it, and notice was given to terminate the 1911 scheme. 


THE -Various WAR BONUSES. 

We must now turn to the question of wages. In 
the latter part of 1914 and the beginning of 1915 
complaints as to the higher cost of living were very 
numerous. Meetings were held between representa- 
tives of the companies, .e., of the Railway Executive 
Committee acting on behalf of the Government, and 
representatives of the men, in February, and on the 
13th idem it was agreed to give 3s. to all men 
“engaged in the manipulation of traffic’? whcse 
rate of wages were less then 30s. per week and 2s. 
to those rated at 30s. or more. This rise was followed 
by a similar bonus, or increase in piecework rates, 
to shopmen. On June 11th a bonus of Is. 6d. was 
given to youths. 

On October 16th, 1915, the bonus for men was 
increased to a general one of 5s. for all men and of 
2s. 6d. to youths. What was remarkable about this 
advance was an undertaking by the men that the 
agreement was to remain in force so long as the 
Government retained control of the railways, and 
thereafter subject to one month’s notice from any 
one of the three parties. Moreover, the two unions 
undertook that during the existence of the agree- 
ment they would not present, countenance or support 
any fresh demands. On September 20th, 1916, 
however, the 5s. was advanced to 10s. and the 2s. 6d. 
to 5s. At that time it was said that these bonuses 
would cost £6,500,000 a year. On April 12th, 1917, 
the 10s. was increased to 15s. and the 5s. to 7s. 6d., 
with one-sixth of the additional amount when 
Sunday duty was worked in addition. 

On August 8th, 1917, the Railway Executive 
Committee agreed with the N.U.R. that the 15s. 
war bonus should be converted into war wages, and 
thus enter into calculations for overtime and Sunday 
duty. This concession was to remain in force for 
the war, except in the event of a substantial change 
in the abnormal conditions then prevailing. The 
associated society was not a party to this applica- 
tion; it presented a long list of reforms which it 
followed up by a threat to strike. The possibilities 
of the enginemen ceasing work were very great, and 
it was then that Sir Albert Stanley made his promise 
that within a month of the cessation of hostilities 
the men’s demands for an eight-hours’ day could be 
put forward and the Government would give them 
sympathetic consideration. The Associated Society 
took the enginemen’s case to the Committee on Pro- 
duction, which on November 19th, 1917, awarded 
5s. to the men and 2s. 6d. to cleaners under eighteen 
years of age. Ten days later the N.U.R. was success- 
ful in getting a further 6s., which gave those men 
1s. more than the enginemen, and therefore the latter 
were also given an extra Is. All men then received 
21s. and youths and women 10s. 6d. 

About this time the Ministry of Munitions was 
giving 12} per cent. bonus on wages and 7} per cent. 
on piecework, and on January 25th, 1918, the Com- 
mittee on Production decided that the men engaged 
in the construction, maintenance and repair of loco- 
motives, carriages and wagons were entitled to these 
bonuses. This step led to further applications from 
the men’s unions, to whom, on April 25th, 1918, 
4s. per week was given to men, making the bonus 
25s. per week, and 2s, to youths end women, meking 





their bonus 12s. 6d. per week. On this occasion, Mr. 
J. H. Thomas said that the war wages were costing 
£47,000,000 a year. On September 19th a further 
5s. was given to the men and 2s. 6d. to youths and 
women, and an agreement wes arrived at that further 
increases would be given automatically according 
to the cost of living, the basis to be the then 110 per 
cent. increase over the cost of July, 1914, and the 
then 30s. war wage to be equal to 110 per cent. Some 
of the men, it may be remembered, refused to accept 
this offer, and there were strikes in London, South 
Wales and elsewhere. Firm action by the Govern- 
ment had a good effect, and the strike which began 
on a Sunday wes over by Friday. In view of the 
foregoing agreement, a further advance of 3s. was 
given as from November Ist. This made the men’s 
bonus 33s. and the youths’ and women’s 15s. 6d., 
at which rates they have since remained. 


THE Ercur Hours’ Day AND OTHER CONCESSIONS. 


It is now necessary to revert to the threatened 
strike of enginemen in August, 1917, and the promise 
of Sir Albert Stanley that within a month of the 
cessation of hostilities the men’s demand for an 
eight hours’ day could be put forward and the Govern- 
ment would give it sympathetic consideration. 
Hostilities ceased on November 11th, and on Decem- 
ber 6th Sir Albert met the men and the announcement 
wes made that :—(1) The princip!e of an eight-hour 
day for all members of the wages staff hed been 
conceded and wes to come into operation on February 
Ist, end (2) all conditions of service to rem?'n 
unaltered pending the decision of a committee to be 
set up as soon as possible to review wages and other 
conditions of service. It may be added that the 
railway companies were not parties to this announcé- 
ment, nor, judging by Mr. Thomas’ speech in Parlia- 
ment on February 13th, were they advised as to their 
having to undertake the promised review of wages 
and conditions—work that was necessary because 
the conciliation bor:ds had come to an end. The 
railway companies had beccme aware of what was 
expected of them through events arising out of the 
London tube strike on February 2nd. They began 
meetings with the men on February 12th, and after 
many discussions terms were agreed to, which, 
however, at a delegate meeting of the men on March 
14th were rejected. On March 28th a further agree- 
ment was come to and accepted by the men, the 
second and third clauses of which read: ‘* The 
present wages to be stabilised till December 31st, 
1919, and any reduction of the war wage under the 
agreement of November, 1918, to be waived. As’ 
regards standardisation of rates of pay and removal 
of present anoinalies, this can gnly be dealt with in 
connection with a general] revision of permanent wages, 
and therefore it is proposed that the present negotia- 
tions shall be continued for fixing new standard rates, 
so as to ensure that all men throughout the country 
shall receive the same payment for the same work 
under the same conditions. This will involve a 
transfer of a part of the war wages to the permanent 
wage, but the Government agrees that up to Decem- 
ber 31st. 1919, no man shall receive less in weekly 
rate of wage, plus war wage, than he is receiving at 
present, while anyone to whom the new war wage 
and new rate yield more than they are receiving at 
present shail receive the advantage as soon as an 
arrangement is arrived at. At the end of the year 
the whole situation will be reviewed. The war wage 
will have to be looked at in the light of the circum- 
stances of the time generally, and it will be open to 
the men to ask for a revision of the new standard 
rates if they think a case can be made for it. But as 
the anomalies of varying pay for similar work under 
similar conditions will have been removed, any 
future negotiations will be rendered much easier 
through there being only one set of figures to work 
upon.” 


THE AGREEMENT WITH THE ENGINEMEN. 


The first grades to be standardised were the engine- 
men, and from August 18th the following rates of 
pay were agreed to :— 

Drivers: Ist and 2nd years, 12s. per day, including 
war wage. : 
3rd and 4th years, 13s. per day, ditto. 
5th year, 14s. per day, ditto. 
6th year, 15s. per day, ditto. 
Firemen: Ist and 2nd years, 9s. 6d. per day, including 
war wage. 
3rd and 4th years, 10s. 6d. per day, ditto. 
5th year, lls. per day, ditto. 
Cleaners : 16 years of age and under, 4s. per day, plus 
war wage. 
17 years of age, 5s. per day, ditto. 
18 and 19 years of age, 6s. per day, ditto. 
20 years of age, 7s. per day, ditto 

It is difficult to compare these figures with pre- 
war wages, as drivers and firemen were then paid by 
the class of work—express passenger or goods, slow 
passenger or goods, shunting, &c. But an express 
driver would then receive about 8s. per day, a slow 
passenger driver about 7s., and a shunting driver 
about 6s. 


STANDARDISATION IN OTHER GRADES. 


What has happened since the above agreement of 
August 2Ist is not quite clear. but apparently an 
effort was made to secure standardisation in other 
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grades. This is a problem. It was difficult with the 
enginemen, where, it will be seen, respect is no longer 
paid to the degree of service rendered—a driver in 
his fifth year gets the same rate of pay whether he 
be driving a shunting engine in. a wagon-sorting 
yard or an important express train. Into other grades 
other factors enter. Some companies pay better 
wages than others. On the same system, too, there 
are men in the same rank whose duties differ greatly. 

Another troublesome factor is that the war wage 
has been a fiat one of 33s., and therefore the lower 
rated man is more difficult to deal with than one 
rated higher. The passenger porter who was rated 
at 18s. per week has been drawing 51s. To give him 
the minimum of 40s. means a loss of Ils. The express 
driver, at 8s. per day, working six days a week, made, 
with his war wages, 81s., so that at the new rate of 
15s. per day he gains, in a six-days’ week, 9s. over 

“his pay during the war. 

According to the shorthand writer’s notes of the 
meeting on Friday morning, the 26th ult., issued to 
the Press on Monday, the 29th, Mr. Lloyd George 
said: ‘In putting forward the case for the drivers 
and firemen, both the railway unions made a special 
plea on their behalf to the effect that they had been 
unfairly dealt with when the war wage was fixed on 
a flat rate for all workers. It was also argued by 
both unions that the pre-war rates for drivers and 
firemen were disproportionately low, considering their 
skill and responsibility. It was on this ground, and 
not in accordance with the principle of combining 
the old wage with the present war wage, that their 
new standards were arrived at.” This, then, was the 
** standardisation upwards ” about which Mr. Thomas 
has had so much to say. 

For a full appreciation of the present situation 
certain factors must be remembered. They are—not 
necessarily in their order of importance-—that the 
sum of 33s. was a war wage entirely. When this 
war wage was 30s. per week the cost of living was 
125 per cent. higher than in July, 1914. It is now 
115 per cent. above that level. The existing wages 
are stabilised to the end of the year—three months 
yet—and will not be altered then unless, nor 
until, the cost of living has been for three months 
not more than 110 per cent. over July, 1914, 
and then only by easy stages. Whilst - the 
minimum pay in pre-war days was approximately 
18s. per week, no man after this vear is to receive 
less than 40s. As this amount or other amounts may 
inflict a severe reduction for many men, Mr. Lloyd 
George agreed to consider anomalies of groups, but 
not of individuals. Finally, it must be remembered 
—what would appear to have been generally over- 
looked—that the men now work an eight-hours’ 
day, have better terms for Sunday duty and over- 
time—which will, of course, be calevlated at the 
higher rates — and better conditions of service 
generally. 








Institute of Metals. 
No. IL.* 


WHEN members reassembled on the second day of 
the Conference in the Mappin Hall of the University 
of Sheffield, Sir Henry Hadow, the new Vice-Chan- 
cellor, occupied the chair. 

The first business was the presentation to the 
University by Mr. W. H. Allen of an aero-engine. 
In making this gift, Mr. Allen said that the engine, 
the Le Rhone, was of French origin, end his firm had 
been asked during the war period to undertake the 
construction of that type. It consented to produce 
three per week at the outset, but before the war came 
to an end it was delivering fifty each week. The 
presentation cngine was one that had actually been 
used, and the gift to the University was made in the 
hope that it might prove useful for teaching purposes. 
A feature of the type was that it only weighed 23 Ib. 
per horse-power. 

Professor Ripper, in accepting the gift on behalf of 
the University, acknowledged the presentation in 
suitable terms. 

Dr. H. C. H. Carpenter (President) then took the 
chair, and the reading and discussion of papers was 
resumed. 

Miss Hilda Fry presented the contribution by 
herself, and Dr. Rosenhain dealing with observations 
on a typicel bearing metal which were made at the 
National Physical Laboratory. 

The paper embcdies the results of an investigation 
into the effects of pouring conditions on the micro- 
structure and hardness of a white bearing metal of 
the composition copper 4.4 per cent., tin 86.8 per 
cent., and antimony 8.8 per cent. The results show 
that the method of casting such an alloy influences 
the microstructure to a marked degree, and that by 
varying the temperature of pouring and the type of 
mould great variations in grain size can be produced. 
Further, not only does slow cooling result in a coarse 
structure and rapid cooling in a fine-grained structure, 
but the relative temperatures of the molten metal 
and the mould have a pronounced influence on the 
uniformity of grain from side to side of the casting. 

The tables of Brinell numbers for this alloy indicate 
that though the chill-cast ingots are generally harder 
tdi 2 c :°. thazo are no vorz C70s* difforo-cos 
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in hardness to correspond to the differences in casting 
conditions. A remarkable feature is the fact that 
hammering of the ingots results in appreciable soften- 
ing, which is more pronounced if the cold work is 
followed by a light annealing treatment. 

Engineer Vice-Admiral Sir George Goodwin ex- 
pressed satisfaction that a series of investigations was 
being undertaken which might throw light on some 
of the troubles which had been experienced with 
bearing metals. The Admiralty investigated the 
subject some years ago, and the composition of the 
bearing metal decided upon was from 8 to 9 per cent. 
of antimony, from 2 to 7 per eent. of copper, and the 
rest tin. There was a wide difference of opinion in the 
Service as to the percentage of copper which should 
be used. The customary plan in filling the bearing 
was to place it with its axis horizontal and then pour 
in the white metal. Chilling took place quickly at 
the bottom, but the metal in the horns was slowly 
cooled. It was then hammered. There had been 
very little trouble during recent years with the 
bearing metals used by the Navy. It might bo 
assumed that the failure of a bearing was due to the 
breakege of the oil film. The factor in the mainten- 
ence of the film was genera!'ly considered to be the 
pressure between the surfaces. It seemed to him that 
feilures, whether in journals or thrust blocks, such as 
had happened recently, might be due to maltreatment 
of the metal rather then pressure. 

Mr. R. T. Rolfe desired to know if the Sub-com- 
mittee of the British Engineering Standards Assccia- 
tion would deem an alloy containing 9 per cont. cf 
antimony a suitable bearing metal for aircraft. 
Referring to Admiralty alloys, he would like, as the 
representative of a firm which supplied tons of metal 
for Admiralty and general marine requirements, to 
know how far the observetions recorded justified the 
present procedure. The composition used by his 
firm contained 6.5 per cent. of antimony, 8.5 per 
cent. copper, the balance being tin. The alloy was 
cast in ingots from a temperature of 450 deg. to 500 
deg. Cent. into moulds at a temperature of 100 deg. 
Cent., the resulting ingots being 12in. long by 3in. 
broad by 2in. deep. No difference had been found 
between the metal in contact with the chill and the 
main body of the ingot. In lining the bearing the 
shell and the metal core were heated up to 300 deg. 
to 350 deg. Cent., and the pouring temperature was 
450 deg. to 500 deg. The Brinell hardness figure was 
not of much service in determining the stability or 
otherwise of a particular metal. His firm had from 
time to time examined bearings which had been in 
service, and their experience suggested that sizes 
for the tin-antimony cuboids of about .05 mm. 
gave the best results. He hoped that additional work 
would be done at the National Physical Laboratory— 
first, with regard to the compressive strength of white 
metal alloys under varying conditions, and, secondly, 
with a specially devised machine to investigate the 
behaviour of the alloy under service conditions with 
varying pressures. 

Dr. P. C. Thompson expressed disappointment 
that the authors had only travelled along well- 
explored lines. It had been clearly shown that in 
connection with the question under consideration 
the Brinell test was not a sound criterion, and that 
the scleroscope was to be preferred. 

Dr. Rosenhain, in summing up the discussion, 
expressed the indebtedness of the meeting to Sir 
George Goodwin for the opinions to which he had given 
expression. The question of the oil film and its main- 
tenance was, it need hardly be said, a matter the 
importance of which was recognised by all engineers. 
The pressure between the bearing was not, of course, 
the only factor to which it was necessary to give con- 
sideration. It was a question not merely of the 
vertical hydrostatic pressure, but of the tangential 
pull which tended to break up the metal round the 
oil film. The ball bearing theory he regarded as 
childish. When the tin-antimony compound had 
been worn down to the condition in which particles 
were found going round with the oil film, it was time 
to renew the bearing. 

It was the discussion of the Admiralty specification 
which had led to the decision to study the micro- 
structure of bearings to ascertain if any light on 
causes of failure could be thrown by this method. 
To deal with the whole question satisfactorily it 
would be necessary to investigate the conditions of 
large es well as small bearings, from 124in. and, indeed, 
larger sizes down to the minimum. In seeking for 
an explanation of the phenomena it was necessary to 
consider the behaviour of the alloys above the normal 
cooling temperature, 7.e., at a temperature at which 
the amorphous material was mobile and the alloy 
would respond to any pressure put upon it. What 
happened thereafter depended on two things—the 
amount of deformation which was introduced into the 
crystalline structure, and the time rate at which the 
change was brought about. If the time rate was such 
as to allow the amorphous material to flow an ap- 
perently lower hardness would be shown. On the 
other hand, if the time rate were accelerated there 
would be no opportunity for flow to occur, and the 
material would behave in a different way. He 
agreed that so-called hardness was of little value in 
the case of a bearing metal. It was rather a question 
of s eombinstion cf the requisio degeee of ductiiiy 
and of a sufficient amount of hard material so dis- 





tributed as to take the pressure of the oil film and resist 
the bearing action. 

Dr. Cecil H. Desch then presented the second 
report to the Beilby Prize Committee. The subject 
specified by the Committee was ‘* The Solidification 
of Metals from the Liquid State.” 

The report is to be regarded as an interim one. [tf 
deals with two questions which have arisen in the 
course of the main investigation, namely, the form of 
erystal grains and the conditions of cellular convee. 
tion. Ifthe form of crystal grains were determined by 
surface tension, as is required by Quincke’s hypo. 
thesis, they should resemble very closely the cells in 
a mass of foam. It is shown that foam cells, whilst 
variable in shape, tend to resemble the pentagonal 
do-decahedron. Grains of beta-brass, isolated by 
means of mercury, are found to be very similar to 
foam cells. The polygonal boundaries of crystal 
grains in plane sections have also been examined, 
and compared with the theoretical sections of the 
polyhedra which would be produced by growth from 
centres under certain assumed conditions. A com- 
parison of the diagrams obtained leads to the con- 
clusion that surface tension has an importent share in 
determining the form of the grain boundaries, although 
it does not follow that Quincke’s assumption of the 
preliminary separation into two liquids is true. Two 
forces, that of surface tension and the directive force 
of crystalline cohesion, are opposed to one another, 
and their resultant determines the boundary. 

The second section describes experiments to deter- 
mine the difference of temperature between the 
centre and periphery of a convection cell in a liquid 
cooling under the conditions of Benard’s experiments. 
Differential thermo-couples of fine wire have been 
used, and the results show that the difference of 
temperature may amount to 6 deg. Cent., or even 
more. in cells of molten wax 18 mm. in diameter, and 
about 1.5 deg. in cells of soap solution 30mm. in 
diameter. Such differences are quite sufficient to 
account for the preferential freezing at the borders 
of cells which is sometimes observed. 

Professor Benedicks welcomed this contribution 
to the literature of a difficult problem. The essential 
point of the report turned on the question whether 
surface tension had any considerable influence on the 
crystal grains of solidifying metal. It should be borne 
in mind that there were two quite different forms of 
cellular structure in the solidified metal, and these 
must be carefully distinguished. The primary solid 
structure was known to be unstable, and on reheating 
was changed into the cell structure with which metal- 
lurgists were familiar. Dr. Desch had expressed the 
opinion that cellular convection was without im- 
portance in the solidification of an ordinary mass of 
metal. He was not sure he could accept that con- 
clusion. 

Dr. Zay Jefferies said the question to be decided 
was whether solidification of the primary grains 
commenced from the outer cells and _ solidification 
took place inwards, or if it began at the centre and 
proceeded outwards. There were certain observed 
facts which led to the belief that no matter how much 
similarity there was between the external shapes of 
foam cells and grains, the manner of formation was 
quite different. In the molten metal tungsten, for 
example, there was very rapid solidification from all 
points of the surface inwards, and the final form of 
the grain was determined by that of the primary cell. 

Dr. J. D. Bengough added his tribute to the work 
of the author, which, he said, had been carried out 
in the classical manner. He believed that what had 
been already achieved suggested that the further 
investigation of the subject would yield very important 
results. 

Mr. Cosmo Johns, while agreeing that 
tension had some influence in shaping the crystal 
boundaries, said that more evidence was required 
before metallurgists could accept the theory that tli 
phenomenon imposed on the metal characteristics 
which survived throughout its history, and that 
nothing which was done at a later stage could do more 
than mitigate original defects. It should not be over- 
looked that in no case was absolutely pure metal at 
the disposal of the engineer, and that small impurities 
rejected from the growing crystals would become 
centred along the faces of grains and set up weakness 
in the metal. That might be the cause of some of 
the difficulties which had been experienced during 
the war, and which would have to be dealt with. 
The position of these points of weakness could not be 
determined by the microscope. 

A paper was presented by Professor P. G. H. 
Boswell on ‘“‘ Moulding Sands for Non-ferrous Foundr 
Work.” Whilst acknowledging that the difficulties 
arising from the use of unsuitable moulding sands 
in the casting. of non-ferrous metals and alloys are 
not so acute as those similarly concerned with steel, 
the author points out that the former carries with it 
problems peculiarly its own. The investigation of 
moulding sands in works’ laboratories is urged, and 
the methods of testing and standardising such sands 
are indicated. The use and significance of chemical, 
mechanical, and mineral analyses are emphasised, 
and it is found that in sands used for non-ferrous work 
the mechanical analysis—or texture—rises to the 
position of prime importance. Methods of graphical 
representation of the results of analyses are illustrated. 
The bond of moulding sands may be naturel or art:- 
ficial, or at times both. The natural bond is either 
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hydrated iron oxide or clay, and in order that the 
bonding power should be a maximum the clay or 
other material should be evenly distributed round the 
quartz grains. Hence the importance of the proper 
mixing and milling of moulding sands. The situations 
of British resources of suitable sands in relation to the 
areas engaged in non-ferrous foundry work is then 
discussed. The nearest and most suitable supplies 
to each metallurgical district are indicated, the dis- 
tribution being shown upon a map. Not only are 
home resources of such sands abundant, but they are 
exported—perhaps unnecessarily—-to many parts of 
the world. 

Professor Thos. Turner and Mr. Cosmo Johns 
referred to the excellent work done by the author, 
and the great importance of the whole subject. The 
paper will doubtless be further discussed by corre- 
spondence. 

The last paper to be taken was that by Mr. R. E. 
Leader on the “ Early History of Electro-silver 
Plating.’ The author is, of course, an authority on 
the subject, and he carried his survey back to the 
time when John Wright, a young Birmingham surgeon, 
found in cyanide of potassium the talisman by which 
the electro-chemical deposition of the precious metals 
became ® manufacturing possibility. The epoch- 
making date was September, 1840, when Wright’s 
process, embodied by agreement in a patent taken out 
by George Richard Elkington and UH nry Elkington, 
became the basis of all future electro-silver plating. 
But before that basis had been unassailably fixed 
there was a long pericd of anxiety when success 
trembled in the baiance. The manufacturers of oid 
Sheflicld plate were contemptuous ; retailers were 
mostly hostile, and their hostility was confirmed 
when unsatisfactory goods, returned on their hands, 
seemed to justify public scepticism. The patentee’s 
policy of committing the industry by deputy to 
production by licences, rather than by themselves, 
was received with such coldness as to show that by 
the activities of their own workshops must the mer- 
cantile value of their invention be proved. But 
beyond details of manipulation and output, the 
validity of the patent was challenged from many 
quarters, and protection was sought for a multi- 
plicity of rival methods. The Elkingtons resisted all 
these assaults with unfaltering resolution, and, while 
upholding their own priority, strengthened their 
monopoly by acquiring control over all real improve- 
ments, whethe: by way of new solutions or by 
devices for the more efficient application of electrical 
energy. While enthusiastically devoted to the 
development of the artistic possibilities of electro- 
plating, one of the most outstanding successes of the 
Elkington firm in popularising their new method was 
the acquisition from Krupp, of Essen, of machinery 
for producing in unlimited numbers cheap, yet durable, 
spoons and forks. In something like ten years the 
manufacture of old Sheffield plate had been killed, 
and electro-plating had furnished the households of 
the large middle-class area between the sterling silver 
of the rich and the Britannia metal of the poor. While 
commencing the artistic application of electro-plating, 
they desired to guard themselves against pronouncing 
onits merits for objects of domestic use. The paper, 
confining itself to carly history. does not discuss the 
vreat developments of electro-silver plating since that 
period. 

The paper by Dr. Jefferies, ** The Micro-mechanism 
of the Agency of Aluminium,”’ was taken as read. 

In the afternoon members were entertained at 
luncheon by Sheffield firms, and an opportunity was 
given to pay visits of inspection to the works of 
John Brown and Co., Vickers, Limited, Thos. Firth 
and Sons, James Dixon and Sons, Wm. Hutton and 
Sons, Messrs. Mappin and Webb, Joseph Rodgers 
and Sons, Wiltiam Turner and Co., and the Sheffield 
Smelting Company. The Brown-Firth Research 
Laboratories were also open to inspection, and 
attracted a large attendance. These visits, which 
enabled members to see something of what has been 
done at Sheffield in the non-ferrous metals industry, 
presented many features of interest. Taken in con- 
junction with the exhibits which were on view at the 
Town Hall, the work carried out at the University 
and the demonstration given of the suecessful employ - 
ment of the electric furnace in the melting of non- 
ferrous metals, they added materially to the useful- 
ness of the meeting. Reference will be made to some 
features of interest in this connection in a further 
article. 








The Shipping, Engineering, and 
Machinery Exhibition. 
No. I. 


THE exhibition which was opened at Olympia on 
September 25th by Lord Weir reminds one very 
vividly of a squad of soldiers who, after a long and 
gruelling drill on novel evolutions, receives the order 
“as you were.” The idea of holding a Shipping and 
Engineering Exhibition dates back to before the 
declaration of war with Germany, but was naturally 
held in abeyance until the Armistice was declared. 
As soon as there was any hope of securing any atten- 
tion again from the original participants, the subject 
was again brought forward by the promoters, and the 
result is that Olympia has been filled with quite a 


representative collection of exhibits of engineering 
manufactures, chiefly of a nautical or closely allied 
character. But the whole show has that “as you 
were ”’ air about it. One could almost imagine that 
many of the exhibits were prepared in 1914 and had 
been carefully preserved ever since for production 
when normal conditions returned. And from this 
point of view the exhibition is perhaps one of the most 
hopeful which we have witnessed for some years 
past. It has none of the artificial ‘‘ get results at any 
cost” air of the collections brought together during 
the war, and represents rather the hard, matter-of-fact 
results of inventive engineering genius combined with 
international competition. It is possible to walk 
round the exhibition for quite a long time and fail 
to find any item of which it could be said that it 
was due, and applicable only, to the war. Never- 
theless, it is disappointing that many of the real 
inventions which owe their inception to the war, 
but will, nevertheless, prove of great value in 
peace-time life, have not received more promin- 
ence. Let us cite but two examples. The art 
of detecting the exact position of the source of scund 
waves produced at a distance, was not seriously 
developed until it became necessary to locate enemy 
submarines and enemy mining operations ashore. 
The instruments which have been evolved in this 
connection must be of the greatest assistance in peace- 
ful navigation in the future. Another direction in 
which this country has never before shown any great 
enterprise is the subject of “‘ mass production.” We 
are assured by practically all leaders of industry that 
in mass production alone does our salvation lie, and 
vet the exhibition gives little help to the manufacturer 
who aims at this ideal. 


At the luncheon given in connection with the 
opening ceremony, Lord Weir made a speech in 
which he, only properly, claimed to address his 
audience as an engineer ; and, after briefly mention- 
ing the various legacies of the war, concentrated his 
remarks on the unrestful spirit of the workers, which 











incentive to employers to extension and enterprise in a depart- 
ment of industry on which all classes of engineering are directly 
dependent. ‘To-day, the labour cost of certain dry sand castings 
in Great Britain is double that of corresponding castings in the 
United States, and the American moulder is earning double the 
wages of the British moulder. 


Passing on to the task of remodelling our industrial 
conditions and of securing efficient conditions of 
production, the speaker pointed out that 


by far the largest and most comprehensive part is that of the 
employer. He has, in a large measure, by efficient directional 
control, so to improve conditions of production as to secure 
to the workers the realisation of their legitimate aspirations. 
In practice, he must initiate a campaign of analysis of his 
processes and methods so devised as to conquer waste and 
revivify effort. He must adopt a practical policy of domestic 
conference with his workers, or their chosen representatives, 
to explain his schemes and changes, and thereby secure co- 
operation and eliminate distrust and suspicion. Trades unions 
and federations must in the future accord more freedom to 
this policy of domestic conferences. There must be a great 
development of systems of payment by results carefully de- 
signed to meet the specific conditions of the individual shops 
and classes of workers, vith safeguards that will protect the 
worker from exploitation. 


The subject of costing systems is one on which 
Lord Weir can, naturally, talk with authority, and 
he said that 


it is one on which wholly insufficient stress has been put. The 
revision of methods, the problem of remuneration, and the 
intelligent initiation of new methods are all impossible of realisa- 
tion without the searching and discriminating light of accurate 
cost figures. 

Finally, let us not forget that industry is but a sum of services 
given by each of us in his degree. Let the employer remember 
the human side, the essential relationship of man to man, the 
side which calls for tolerance and a universal sympathy. 

As to the trade union programme to help the cause, it must 
involve a recognition in every practical way of the fundamental 
character of the element of ethcient production. If in the new 
world the employer is called to regard his relationship to ihe 
worker in a new and more human light, equally must the trade 
unions revise their attitude and accept the responsibilities which 
the progress of economic thought demands from them. ‘They 
must swing their whole strength round to el minate the elements 
in their present policy whjch obstruct progress. They must 
frankly recognise the necessity for the directional authority 
in workshop methods and conditions. ‘‘ Under any social order 
from now to Utopia,” says Mr. Sidney} Webb, “‘ management is 
indispensable and all-enduring.” 























was to be sofemphatically demonstrated a few hours 
later. 

Lord Weir pointed out that there jare two alterna- 
tives open to the Government—it must plan either 
for evolution or revolution. 


On the one hand, it must visualise a plan for running the 
country without the wage and capital system, clearly and 
definitely enough to warrant the subordination of the happi- 
ness and contentment of this and the next few generations to 
the achievement of something which to-day no one dare term 
other than fantastic, divorced from experience and the actualities 
of life. If the Government does visualise such a plan, then let 
it declare it, so that all may know what to expect. On the 
other hand, if it appreciates its fantastic impracticability, let 
it equally clearly say so, and at the same time decline to allow 
that influence to affect its future plans. What success can we 
anticipate if, in the councils and conferences charged with the 
constructive work of remodelling our industrial relations and 
our production cenditions, there exist strong sections which 
firmly believe in something else, and strive steadily to handicap, 
to compromise, and to obstruct the action which is so obviously 
necessary. We need the unity of frank and unflinching effort 
pulling on the rope before any substantial results are achieved. 


As an example, the speaker mentioned the iron- 
moulders, who, he said, 


are on strike because they are selfish enough to demand priority 
of consideration for their wages question before those of other 
trade unions, notwithstanding that they had been parties with 
these trade unions to an agreement determining a date when 
their claim would be heard. True, they have seceded from that 
agreement, but a tactical movement cannot hide the character 
of their action. These are facts, but I wish to point out that this 
very society, whose members want more wages, have absolutely 
declined over many years to allow their members to accept 
legitimate systems of payment by results, and thereby afford 
them the opportunity to increase their earnings. They decline 
to allow freedom to anyone except a moulder trained for seven 
years to work a moulding machine, which can be learned in a 
few days by almost anyone. They decline to allow freedom to 
anyone but a skilled man to make cores, a large proportion of 
which can be made by a girl or a limbless soldier after a few 
days’ training, even although the employer is willing to pay the 
skilled man’s rate. 

There has been less progress in the ordinary ironfoundry in 
this country in the last twenty years (said Lord Weir) than in 
any other class of engineering. This stagnation was due to 





the influence of restrictive customs, and the consequent lack of 





FIG. 1—THORNYCROFT EMERGENCY LIGHTING SET 


Further, they must set their face against the encouragement 
of waste of human time. They should teach the value of the 
‘man hour,” even the “man minute.’’ Five minutes lost by 
each man in a large shipbuiiding yard at the start and finish 
of each working period in the day represent a non-effective wage 
payment to the men of exactly one-half of the total sum paid 
m dividend on the ordinary stock of the company. In other 
words, the trade unions must readiust their precepts and prac- 
tices to a world re-born, in which co-operation, not conflict, is 
the dominating note. 

Reverting to the influence of the Government on 
the present situation, Lord Weir said : 


We ask of it good guidance, sincerity of purpose and 
resolute action in industrial affairs. For example, when it 
submitted the Restoration of Pre-war Practices Act, why did 
it not declare that it and the trade unions were agreed 
that it perpetuated many evil practices ? It was given to the 
unions to bargain with. Let us have done with this bargaining 

irit—this spirit of petty advantage-iaking— and let us con- 
er together what are the difficulties of industrial relation- 
os, what are the evils which have attached themselves to 
our industrial body. Let us face them squarely and by reason 
and goodwill endeavour to eliminate them together. In the 
National Industrial Council we have a wise and statesmanlike 
conception, and I would ask the Government no longer to delay 
in making it a living entity, but to utilise it for the solution of 
our problems. It is the business of the State to ascertain and 
maintain the means by which our national life can be increased 
and developed, and I would submit that it is the duty of the 
Government to ask the trade unions for a statement of the 
means which they, in their representative capacity, are taking 
to solve the problem of production, and equally to ask from the 
employers’ organisations what steps they on their part are 
taking, and what disabilities are preventing them respectively 
from the fullest exercise of their activities in the upbuilding of 
our national industrial welfare. Such a statement prepared by 
both parties and submitted to the Industrial Council would 
clarify a multitude of vague ideas and form a basis for adjust- 
ment and reconstruction which has hitherto been wanting. 


Let us turn now to a brief description of some of 
the exhibits. 

One of the chief exhibits of John I. Thornycroft 
and Co., Limited, of Basingstoke and Southampton, 
is an emergency electric lighting set, of whieh we give 
an illustration, with the difference that the unit shown 
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type fan driven off the main crank shaft. It com- 
prises a fow-cylinder eugine having cylinders Gin. in 
bore by 8in. stroke, running at 750 revolutions per 
minute, and develops a normal output of 25 kilowatts, 
the maximum output on overload being 30 kilowatts. 
The plant is designed for running on ordinary paraftin 
and starting on petrol, or by means of a blow lamp. 
Once the engine is running no lamps are required, 

the exhaust gases maintaining the vaporiser at the | 
correct temperature. The dynamo is of a standard | 
pattern, compound wound. The set is of particular | 


it into operation. 


automatic, inasmuch as it is furnished with an electric 
starter and requires only a push of the button to put 
The set is also provided with 
batteries and the engine automatically stops itself 
when they are charged. This type of generating set 
is eminently suitable for medium-size country house 
lighting and for farms, and is sold at competitive prices. 
A high-compression engine, type 6 P.Z., of the semi- 
Diesel two-cycle principle, is also shown on this stand. 
It will run on heavy oils such as Scotch shale, Russian 


‘naphtha or Admiralty fuel oils, and is an excellent 

















FIG. 2—ASTER ELECTRIC LIGHTING SET 


interest to shipowners, as it fulfils the conditions 


called for by the International Convention for Safety | 


of Life at Sea. The makers inform us that similar 
sets ranging in size from 8 to 42 kilowatts are avail- 
able. 

The Aster Engineering Company, of Wembley, 
Middlesex, which claims that there are approximately 
35,000 Aster engines in use at the present time, has a 
stand furnished with eleven sets of petrol engines 
ranging from 1 up to 25 kilowatts, one of which we 


illustrate. It is noteworthy that a large number of 








engine for larger country house lighting, farm imple- 
ment driving, &e. 7 

A. G. Mumford, Limited, of Culver-street Engi- 
neering Works, Colchester, have a stand, on which 
there is a representative collection of their boiler 
fittings besides some paraffin oil motors and donkey 
pumps. The boiler auxiliaries comprise feed pumps 
of both the “* Simplex ” and ‘‘ Duplex *’ types, vertical 
and horizontal, an independent direct-acting steam- 
driven air pump of the “Simplex” type, and a 
centrifugal circulating pump with a direct-coupled 





FIG. 3-—-ALLEN’S SALVAGE 


these sets was utilised for the searchlight stations 
used in this country during the war, and that many of 
them were installed in the destroyed power stations 
of Belgium and as power units in the inland water 
transport workshop barges. One of the typical sets 
is the type 12 C.M. generating plant, which comprises 
a four-eycle single-cylinder petrol engine, air cooled 
by means of a fan. The engine and dynamo are cast 
in one piece, the switchboard being mounted by means 
of brackets on the dynamo frame. This set is semi- 
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double-acting engine. Oil fuel pumps of both the 
double-acting and differential type are shown, as well 
as a differential pump for forced lubrication. <A note- 
worthy feature of the stand is the boiler-end, fitted up 
with Mumford’s patent automatic feed-water regu- 
lator, and showing its various connections. These 
automatic feed-water regulators, we are informed, 
have been fitted to boilers aggregating 10} million 
horse-power. In connection with the four-cylinder 
and single-cylinder paraffin oil motors built by the 





firm, the patent reversing gear and patent parattin 
vaporiser are worthy of attention. Motors on exhi- 
bition are of identical construction with those which 
have been installed on motor boats of various classes 
for H.M. Admiralty. 

A large and representative exhibit of water soften- 
ing, purifying and exhaust steam heating plant is 
shown by United Water Softeners, Limited, 20-22, 
Lineoln’s Inn-fields, London, W.C. 2, and Man. 
chester.. The exhibit comprises a full-size Lassen- 
Hjort water softening installation at work and a 
complete ‘* Permutit ” water softening installation, 
also in operation. These plants are softening the 
London water supply from the mains at Olympia, 
which has a hardness of 22 deg. Clark. There is a 
Lassen-Hjort patent mechanical filter of the pressure 
type for town and village supplies, textile, paper 
and chemical works, &c., fitted with a patented 
strainer collecting system, and a set of Wallace- 
Tiernan automatic chlorinators for water and sewage 
sterilisation. There is, of course, no secret about 
the composition of ‘‘ Permutit,’” on the action of 
which the operation of the second mentioned exhibit 
depends. Its chemical formula may be found in 
most text-books of chemistry, and is as follows : 
2 SiO,, Al,O;, Na,O, 6H,O. In appearance it is a 
granular, porous material resembling ground quartz, 
It has been shown in recent years that the naturally 
soft water supplies found in certain districts were 
originally hard waters which have become soft as a 
result of passing through strata containing certain 
minerals termed “ zeolites.” Investigation of thie 
latter bodies has established the fact that they possess 
the power of exchanging part of their metallic bases 
for others when brought into contact under suitable 
conditions. Thus a zeolite containing sodium as its 
base is capable of exchanging the sodium for calcium 
or magnesium if brought into contact with a calcium 
or magnesium salt in solution. Conversely, a zeolite 
containing calcium or magnesium will readily exchange 
these bases for sodium when treated with a solution 
of a sodium salt. The application of this property 
in the softening of water is at once apparent. 

W. H. Allen, Son and Co., of Queen’s Engineering 
Works, Bedford, are represented in several parts of 
the Exhibition, but the chief interest naturally centre- 
round their stand on the ground floor, where ther: 
are examples of their steam engines, turbine pumping 
sets, and paraffin engines. There is one of the 
Salveall oil engine generating sets which was recent) 
described in THE ENGINEER, and a 12in. salvage 
pump driven by a four-cylinder 50 brake horse-powe1 
engine, of which we given an illustration. 








Obituary. 


BENJAMIN ALFRED RAWORTH. 


We have to record with very great regret that Mr. 
Benjamin Alfred Raworth, joint editor of our con- 
temporary, Engineering, died, after an illness which 
had lasted many months, at Sutton, Surrey, on 
Tuesday of this week. 

Mr. Raworth was the son of Mr. B. J. Raworth, 
of Sheitield, and was born at Chesterfield on June Ist, 
1849. Following his education at Chesterfield 
Gramunar School, he spent a year or so, from 1866 to 
1867, as a pupil at the steam launch and engine works 
of Mr. Edward Hayes, Stoney Stratford. Thereafter 
he attended Owens College, Manchester, for a short 
time, and in 1867 entered the works of Messrs. Wren 
and Hopkinson, of the same city, where he spent 
three vears in further practical training. During 
this period he continued his studies, and in 1868 
was successful in securing a Whitworth Exhibitioner- 
ship of £25. Later in 1871 he obtained a Whitworth 
Scholarship of £300. In October, 1871, he was 
appointed private assistant and draughtsman to Sit 
Joseph Whitworth, which post he held until a year 
later he accepted a position as draughtsinan and 
assistant engineer with Siemens Brothers, Woolwich. 
in 1874 he returned to Manchester to join his brother, 
the late Mr. J. S. Raworth, in the development 
some cotton spinning machinery. 

Towards the end of 1880 he once more came 
London and joined the staff of Mr. Lloyd Wise 
chief technical assistant. His work in this position 
comprised the preparation of patent specifications, 
the drafting of cases for the opinion of counsel, and 
so on. While so engaged he undertook the prepara- 
tion of the abstracts of current patent specitications 
appearing weekly in the pages of our contemporary. 
This work ultimately led to his joining the editorial 
staff of Engineering in 1882. Occupying at first a 
junior position, he was soon given important responsi- 
bilities, and in 1906, upon the death of Mr. Dredge, 
he was appointed joint editor, a position which at 
the time of his death he had held for thirteen years. 


to 
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THE Government of the United States is said to have 
practically abandoned the project of laying a cable acros 
the Pacific Ocean connecting with the Philippines, Japan 
and China, and will leave it to private enterprise, but the 
laying of such a cable is now contemplated by the Com- 
mercial Pacific Cable Company. 
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Railway Matters. 





Tue death is announced of Mr. Charles Luffman, the 
editor of ** Bradshaw's Continental Guide,” which publice.- 
tion wes about to resume, after the war, its former useful- 
ness. 

DuRING the year 1918 there was an increase of 1796 miles 
of railroad in the United States protected by automatic 
signals and a decrease of 1430 miles protected by non- 
automatic block. In 1917 the corresponding increase was 
2238 miles and the decrease 1114 miles. 


ACCORDING to figures given to the Departmental Com- 
mittee on the Gattie scheme, the traftic, exclusive of coal 
end coke, inwards and outwards combined, handled by 
the railway companies in London averaged 46,300 tons per 
day in 1913. Coal and coke amounted to 28,700 tons. 

Tut Home Secretary has appointed a committee to 
consider and report as to the advisability of adopting in 
the United Kingdom for official and other public purposes 
the “ twenty-four”? hour method of expressing time 
One of the members of the committee is Sir Francis Dent, 
the general manager of the South-Eastern and Chatham 
Railway—incorrectly described in the official announce- 
ment as general manager of the South-Eastern Railway 
Company and ignoring the London, Chatham and Dover. 
The introduction of the twenty-four hours system would 
simplify railway timing, as it would render unnecessary 
the a.m. and p.m. and make the trains of through con- 
nections in the public time-tables easier to read. 

A CLAUSE in the Ministry of Transport Act provides that 
for the period of two years after the passing of the Act it 
shall be the duty of the owners of any railway, light rail- 
way, canal, inland navigation, dock, harbour, or pier 
undertaking, and the authority or person liable to main- 
tain any public highway or bridge, to furnish to the 
Minister, in such manner and form as he may direct, such 
accounts, statistics, and returns as he may require for the 
purpose of his powers and duties under the Act. For 
railways this may seem superfluous, seeing that under the 
Railway Companies (Accounts and Returns) Act, 1911, they 
have to obey the orders of the Board of Trade as to this 
power now transferred to the new Ministry ; but there is e 
proviso which allows these requirements to be cancelled 
if the companies owning one-third of the aggregate capital 
object. 

THe majority report of Sir Henry Drayton and Mr. 
Acworth as to the future of Canadian railways recom- 
mended that the common stock of the Canadian Northern, 
Grand Trunk and Grand Trunk Pacific be transferred 
tu # board of trustees acting on behalf of the Government. 
The entire share capital of the Grand Trunk, guaranteed, 
preference and ordinary, was to be surrendered to these 
trustees in exchange for an annuity based on a moderate 
but substantial proportion of 3,600,000 dols., which was 
the average sum paid as dividend during the previous ten 
years. It was further recommended that this annuity 
should increase by 40 or 50 per cent. after the first seven 





years. The Grand Trunk Company has_ throughout | 
opposed this recommendation on the ground mainly | 


that it took no account of the prospective value of the | 


property. After much discussion it has been decided that 
the conditions of purchase shall be left to arbitration. 

IN giving evidence before the Departmental Committee 
which is inquiring into the Gattie system, Mr. J. B. Harper, 
the assistant general superintendent of the North-Eastern 
Railway, said that that company had a route mileage of 
1756 miles between the Humber and the Tweed, and in 
the year 1913: carried 48,857,414 tons of minerals and 
18,430,000 tons of general merchandise. It owned 552 
large and smell warchouses, also large sheds and docks on 
the Tyne and Humber. The number of ordinary goods 
wegons loaded and unloaded in these sheds was 1,250,000. 
There were 62 marshalling yards and 49 other important 
station yards. In addition there were « large number of 
private sidings, varying considerably in size and volume 
of traffic. Fifty per cent. of the wagons were dealt with 
in private sidings. In addition to the tonnage carried 
the company turned over sometimes once, sometimes 
twice, end sometimes thrice, 550,000 tons of traffic a year. 


In the Railway Gazette of the 12th instant reference was 
made to the one hundred or so 2—8-0 tender locomotives 
standing idle at Tattenham Corner. It says that these 
are evidently part of the 521 engines built for the War- 
office to Mr. J. G. Robinson's designs, several of which 
are already on English railways. The possible reasons 
suggested for these engines not being used are that eech 
weighs 76 tons—124 tons 6 ewt. with the tender—so that 
they cannot be sent indiscriminately over the country, 
as their axle loads exceed what is permissible on most 
railways, even on some of the larger lines The price the 
Government is asking for them——it must be remembered 
that they were built urgently—may he more than the 
companies are disposed to give, and as capital expenditure 
may be necessary in some cases the matter needs special 
consideration in these times. Possibly, further, the ques- 
tion may be waiting for the establishment and consolida- 
tion of the Ministry of Transport. Moreover, the engines 
have the Westinghouse and not the vacuum brake. 


On the afternoon of July 14th a passenger train came 
into slight collision with the buffer stop at Custom House 
Station on the Great Eastern Railway. Twelve passengers 
complained of shock or minor injury, but this somewhat 
disproportionate number of casualties was due to a number 
of passengers being in the act of alighting at the moment 
of collision. The force of the concussion may be better 
judged by the fact that two windows only in the train were 
broken. The driver had, as usual,.checked the speed of 
the train by reducing the pressure of the Westinghouse 
brake by some 41b. or 51b. when passing the signal-box 
and the fireman applied the hand brake. When about a 
couple of engine lengths from the buffer stops it became 
apparent to the driver that the train was not being pulled 
up sufficiently, so he applied the Westinghouse brake 
fully, with the result that the wheels locked and failed to 
pull up the train. Major Hall, in reporting on the acci- 
dent, puts the cause of the accident as due to an error of 
judgment on the part of the driver. 
mends that the guard’s hand brake should be kept in 
reserve for use in such an emergency as this. 


He further recom-. 





Notes and Memoranda. 





THE output of steel in Austria-Hungary in 1918 was 
recently given in metric tons as follows :—Acid Bessemer, 
428; basic, 196,124; open-hearth ingots and castings, 
1,509,283; puddled iron and steel, 2844; crucible, 
13,903; electric, 41,163; the total being 1,763,745. 
The output for 1917 was 2,920,789 tons. 


Some stone crushers of the gyratory type, which are 
said to be the largest portable crushers yet built, have 
recently been constructed in America. Each of the 
crushers weighs about 8 tons. They are made of cast 
steel practically throughout, in order to reduce the weight 
and increase the strength. They are capable of handling 
stone of *‘ one man size’ or up to llin., and each crusher 
has a capacity of 25 tons of 2in. stone per hour, with a 
power consumption of only 18 kilowatts. 


A NEw product suitable for use in electrical insulation 
is being obtained from the treatment of kelp in Australia. 
The moist precipitate is subjected to pressure and formed 
under pressure, after which it is hardened by treatment 
with formalin. The finished article is made by turning 
on the lathe, a process which is said to be perfectly suc- 
cessful, and a high polish is applied. The raw product is 
to be found in large quantities round the coast of Australia, 
and in particular on the Tasmanian shores. 


THE accounts of Sheffield electric supply department 
for the year ended March 25th, 1919, show a revenue of 
£671,267, compared with £639,667 in previous year, and 
the working expenses £443,401, compared with £372,490. 
Interest required £71,319, and repayment of loans £89,375, 
leaving a credit balance of £67,171. Working expenses 
were 0.65d. (0.51d.) per unit sold, and total cost, including 
capital charges, 0.89d. (0.7d.). The units sold were 
161,899,041. Total maximum demand was 59,546 kilo- 
volt-ampéres. 

For the first time in the history of the Union of South 
Africa Post-office the actual cash receipts, according to 
the report of the Postmaster-General for 1918, have 
exceeded £2,000,000. The actual figures are £2,017,040 
for 1918, as compared with £1,913,631 in 1917, an increase 
of £103,409. Towards this satisfactory increase, tele- 
graphs contributed £60,390, telephones £38,721, and 
postal services £4298. On the other hand, there was a 
slight drop in the revenue derived from money order 
transactions and in poundage on postal orders. 


THE annual capacity of the new locomotive works of 
Krupp at Essen is steted to be 300 heavy locomotives with 
tenders and 2500 15-ton cars. The Prussian State Rail- 
ways have apparently guaranteed to take 108 locomotives 
and 2000 cars per year from the works, and the Krupp 
Compeny hes undertaken to limit its profits to a very low 
percentage, no matter what economies in production it 
may be able to effect, all the excess going to the public 
exchequer. The Government is free of responsibility for 
any losses that may be sustained by the firm, and reserves 
the right of inquiring into the company’s cost prices. 

THE results of a series of tests carried out in the United 
States on steel wire ropes show that the cables developed 
from 72 to 90 per cent. of the aggregate strengths of the 
wires. The upper limit of the ratio of the strength of a 
rope to the strengths of its wires was found from theo- 
retical considerations to be 89.2 per cent. from 6 by 19 
plough steel cables. The differences between the results 
of the theoretical analysis and the practical tests were 
largely attributed to different strengths and degrees of 
ductility of the wires, this causing an unequal distribution 
of the load among the strands, with over-stressing of 
certain strands near the point of failure. 


THE accounts of the Glasgow electricity department 
for the year ended May 3lst, 1919, show a revenue of 
£865,039, compared with £789,001 in the previous year ; 
working and general expenses were £567,258, against 
£542,716; and gross profit, £297,780, the previous year’s 
profits being £246,285. The amount of depreciation 
written off works and plant was £60,464, interest required 
£116,809, and repayment of loans £1642, and the surplus, 
£32,761, has been placed to reserve. Generation, dis- 
tribution and management cost 0.8407d. per unit sold, 
total statutory expenditure was 1 .2759d., and total cost, 
including special charges and depreciation, 1.3781d., 
while receipts were 1.4324d. The units sold were 
144,930,164, compared with 155,194,785 for the previous 
year. Total maximum supply demanded was 141,967 
kilowatts. Motors equal to 113,721 horse-power are con- 
nected to the mains. 

In an attempt to improve the overall efficiency of a 
power plant, described in the Electrical Review, the heated 
air from the turbo-generators was led into the boiler-room, 
there to be used as forced draught for the furnaces. The 
idea was primarily to promote efficiency of combustion, 
but a minor object was to get rid of the nuisance caused 
by the delivery of large quantities of hot air into the 
engine-room. With a load of, say, 1000 kilowatts and a 
generator efficiency of 95 per cent., 50 kilowatts of power 
is being continuously converted into heat, and this power 
is the equivalent of 170,600 B.Th.U. per hour. Assuming 
this heat to be all carried away by the ventilating air, 
and making the further assumption that the rise of tem- 
perature of the ventilating air due to its passage through 
the machine is 25 deg. Fah‘, it follows that 28,600 lb. 
weight of air must pass through the machine per hour. 
This quantity of air is about what would be needed for 
the combustion of 1590 Ib. of coal, and, supposing that the 
station uses 3 lb. of coal per kilowatt-hour, the air coming 
from the generators is sufficient to carry a load of 530 kilo- 
watts, on the assumptions made above as to the tempera- 
ture rise. Alternatively the generator could supply all 
the air needed for combustion with a temperature rise of 
only about 13 deg. Fah. Lt is thus clear that the furnaces 
could easily take all the air passing through the generators, 
and heat would be saved in the station to the extent of 
about 170,000 B.Th.U, per hour for every thousand kilo- 
watts of load carried. This, of course, is not much of a 
saving, as it is only eyuivalent to about one-half per cent. 
of the coal used. Nevertheless, it does represent a slight 
economy, and even if it be treated as negligible, the fact 
remains that there is no better way to dispose of the air 
than by utilising it where air is wanted. 


Miscellanea. 





Tuer headframe which is being built at the Lochore 
Colliery of the Fife Coal Company is said to be the first 
reinforced concrete constructed in Scotland. 


A COMPANY is being formed to organise a service of 
petrol transport in Singapore. The equipment is to com- 
prise 40 taxicabs, 5 one-ton vehicles, and five 15 ewt. 
lorries. 

THE shipyard at Warrenpoint, Co. Down, recently con- 
trolled by the Admiralty, has been purchased by a group 
from Belfast, Liverpool and Glasgow, the principals being 
Mr. J. Sinclair, of Glasgow, and Mr. A. Rowland, of 
Liverpool. 

Tue College of Agriculture and Forestry of the Univer- 
sity of Nanking has arranged for a number of cotton 
experimental stations in the Yangtsze Valley for the 
cultivation of American cotton, as the local fibre is short 
and is inferior in strength. 


ACCORDING to the Moniteur des Inieréts Matériels, the 
Belgian Coke Syndicate is unable to produce more than 
65,000 tons of coke per month at present, while the score 
of blast-furnaces that will be ready to start work in about 
two or three months will require 5000 tons of coke each, 
or all 20 together about 100,000 tons per month. In 1913 
the monthly output of the coke ovens was nearly 300,000 
tons. 


In the year 1918-19 imports into India from Japan 
reached a value practically equivalent to one-fifth of 
India’s total import trade. In 1911 there were only 
thirty-two male Japanese in India; there are now large 
Japanese colonies both in Calcutta and Bombay, which 
appear to be steadily growing in numbers and importance. 
Three Japanese exchange banks, moreover, are carrying 
on business in India, whereas three years ago there was only 
one. 

AccoRDING to the United States Geological Survey, 
shaft 3 of the Tamarack mine, Houghton County, Michigan, 
is the deepest mine in the world, with a depth of 5200ft. 
Other shafts of the Tamarack and of the Calumet and 
Hecla mine in the Lake Superior region reach depths of 
between 4000ft. and 5000ft. Three shafts of the Prizbram 
silver mines, Austria, have penetrated to depths of 3300ft. 
The Victoria quartz mine, at Bendigo, Australia, is 
4300ft. deep, and a number of shafts in the Transvaal 
gold region have been sunk to depths of some 4000ft. 


AT a meeting of the Council of the British Federation 
of Iron, Steel, Tin-plate and Metal Merchants (Inc.), held 
at the Chamber of Commerce last week, various sub- 
committees were elected to meet committees chosen by 
manufacturers in order to discuss with them the best 
methods of combating foreign competition and increasing 
export trade. The members of the Council expressed 
their opinion on the action of the manufacturers in con- 
senting to meet with the merchants, and hoped that the 
spirit of good-will which had been engendered would be 
increased and fostered by straight talks, as the interests 
of both were involved. 


AccorDING to the British Consul-General at Kobe the 
present cost of ship construction in Japan is about £25 
per ton fo: c rgo steamers and £30 per ton for t.nk 
steamers. The cost per ton in the United States, some time 
after the Armistice was declared, was reported to be about 
£22 for cargo steamers and £27 12s. for tank steamers. 
In view of the higher cost in Japan the Kawasaki Dockyard 
Company has been unable to accept orders from America. 
The cost of tonnage in Japan sank at one time to about 
£20, but the prospect of increased requirements in view 
of re-provisioning enemy countries created a more favour- 
able market. Apparently some Japanese shipbuilding 
companies are diverting some of their efforts to the manu- 
facture of machinery rather than maintain their whole 
establishment for the purpose of turning out ships. 


Ir is too early yet, says the South African Mining and 
Engineering Journal, to gauge the effect of a free market 
for the Transvaal gold output on the industry. The war- 
time arrangement by which the Bank of England purchased 
the Transvaal gold output, taking delivery in South 
Africa, was superseded on July 25th last. Under the new 
arrangement all gold, with the exception of such smal! 
quantity as may be required for local currency require- 
ments, will be shipped to England by the producers, con- 
signed to the Bank of England ; but it will be sold by the 
gold producers’ agents on their behalf in the best available 
market. Recently some 50,000 ounces of gold were 
released by the Bank of England for the purpose of a test 
or trial sale, and realised through the agents of the gold 
producers on the latter’s behalf 85s. 6d. per standard ounce 
as compared with 7s. 9d. This price, of course, is no 
indication of the price which will be obtainable on the 
average for the whole output, as it is merely a price obtain- 
able in respect of some £200,000 worth of gold, as com- 
pared with some £35,000,000. It is hoped, however, that 
the free market in gold ensured under the new arrange- 
ment will in any case be advantageous to the industry. 

















As war is an instrument of diplomacy, so, to the trade 
unionist, the strike is the weapon of negotiation, says Mr. J. 
T. Brownlie, chairman of the Executive of the A.S.E., in 
Unity. There are always three parties involved in indus- 
trial upheavals, viz., the workers, the employers, and the 
community. I am convinced, he says, that the community 
will in the future, as in the past, make provisions for its 
own protection, for it cannot allow its general convenience 
and its welfare to be imperilled by any section, however 
impetuous it may be. Trade unionism is at the present 
time more powerful than it has ever been at any previous 
stage in its history, and for that very reason its responsi- 
bilities are vast. If the trade unionist does not realise his 
responsibilities and pursues a policy detrimental to the 
general interest of the community, the community must 
take steps to safeguard itself. There is a section of the 
community which believes that all industrial disputes 
must be settled by compulsory arbitration. Personally, 
I am opposed to compulsory arbitration, for I believe that 
if it were possible for the unions to enter into agreement 
with the employers for the settlement of industrial ques- 
tions the use of compulsory arbitration might well be dise 
| pensed with, 
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OUT IN THE DERBY SHOPS OF THE MIDLAND RAILWAY 


WAR WORK CARRIED 


(For descreption see page 526) 























50—-BENT AXLETREE FOR WATER CART FIG. 51—-PUMP FOR WATER CART 

52—UPPER CARRIAGE FOR 6-INCH HOWITZER FIG. 53—UPPER CARRIAGE FOR 6-INCH HOWITZER 

54—AXLE FOR 6-INCH HOWITZER CARRIAGE FIG. 55—COMPLETE 6-INCH HOWITZER CARRIAGE 
56—DEVELOPMENT OF 4.5-INCH HOWITZER CRADLE BODY FIG. 57—PEROH AND STAY FOR 18-PDR. AMMUNITION WAGON 
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Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES.—MrrcH2.v’s “Boos Srorn, 576, Cangallo. 
CHINA.—KELLY AND Watsu, Lourrep, Shanghai and Hong-Kong. 
EGY? .—Carro Express AGENCY, near Shepheard’s Hotel, Cairo. 
‘E,—BOYVEAU AND CHEVILLET, Pw, de la Banque, Paris, 
 CHAPELOT AND Cig. 136, Bld. 
INDIA.—A. J. COMBRIDGE AND Co., “Beaker: ; THAOKER AND Co 
LimiTED, Bombay ; AND Co., Calcutta. 
LY.—MAGLIONI AND STRINI, 307, Corso, Rome; ; FRATELLI TREVES, 
Corso Umberto, 1,174, Rome; FRaTe._t1 Bocca, Rome ; 
Utreico Horpi. Milar 
PAN.—Maruzen Co., Tokyo and Yokoham 
JORICA. pri? DAWSON AND Sons, Limirep, "7 “Sea-street (Box 489), 
etown, 
J. rs CJUTA AND Co., East London, 
Grahamstown. 
AUSTRALIA.—Gorpon and Gorcu, Limrep, Melbourne, Sydney and 
Brisbane, Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 
CANADA Dawson, W.. AND Sons, Luarep., Manning chambers, 
‘oronto. 
GorpoN AND Gorton, Liurrep, 182, Bay-street, Tcronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Fongasteast. Toronto. 
CEYLON.—WIAYARTNA AND Co., Colombo. 
JAMAICA.—EDUCATIONAL SuPPLY Co., Kingston. 
NEW ZEALAND.—GoRDON AND Gotcn, LIMITED, Wellipates and 
Caaietenanes ; Upron and Co., Auckland; J. WiILson 
“6 Orata AND Co. Napier. 
STR. RAITS SE TTLEMENTS. — Katy AnD WALSsH, LimireD, Singapore 
UNITED a OF AMERICA.—INTERNATIONAL NEWS 


Germain, Paris. 


ITA 


Johannesburg, and 








wm and 85, Duane-street, New York; SUBSCRIPTION News 
Co., Chicago. 
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The Railway Strike. 


Ir is impossible to say of any strike before it has 
run its course that it is the greatest in history, for 
strikes before now have opened with a threatening 
aspect and have ended almost before they were well 
begun. But there is a tacit acknowledgment that the 
struggle with the railwaymen which started at  mid- 
night on Friday, September 26th, has an importance 
greater than any previous conflict, and that the issues 
involved are weightier than those of any other strike 
this country has had to face. ‘We need scarcely add 
that we are fully in accord with this view. An attempt 
has been made by Mr. Thomas and other labour 
leaders to induce the public to believe that the strike 
is an ordinary trade dispute. The public refuses to 
see it in this light. It is convinced, and rightly con- 
vinced, that the struggle is revolutionary in the sense 
that it is a conflict between certain members of the 
State and the State itself. It is true that the railways 
are not State-owned, but they passed—and the fact 
is significant—under the control of the State only 
three days before the strike began, when the Ministry 
of Transport opened its career and the Railway 
Executive Committee, which was composed of 
representatives of the railway companies, was dis- 
solved. The negotiations which preceded the strike 
were conducted with the Government——with, as a 
matter of fact, the Prime Minister himself—and, as 
far as we know, railway managers took no part in 
them. The strike is therefore quite incontestably a 
revolt of the railwaymen against a decision of the 
State. This point is so fully accepted by the public 
that it may seem hardly worth insisting on, but it so 
deeply affects the whole tenour of the strike that 
unless it is put in the forefront the meaning of the 
outbreak will escape us. The common intelligence 
of the public tells it that here we have a trial of 
strength between a certain industrial section of the 
population and the main body. It is an effort of a 
few hundreds of thousands of men to defeat the will 
of the people—as reflected by the appointed leaders 
of the State—by the ruthless exercise of a power 
which the nature of their vocation has put in their 
hands. It is, we say, a revolt, and a revolt on a large 
scale is so nearly akin to revolution that it is barely 
distinguishable from it. A revolution in the political 
sense is “‘ a material or entire change in the constitu- 
tion of government.” Who can doubt that if the 
railwaymen are successful in their flouting of the 
Government, others will also flout it, and the power 
will pass from the hands of the general body of the 
citizens who form the State into the hands of the 
trades unions. We are urgent in pressing this point, 
because only when it is appreciated can we recognise 
how incontestable is the duty of all loyal men and 
women to use every endeavour to overthrow those 
elements in the railway unions that have provoked 
or that sympathise with this intolerable outbreak. 

Convinced as we are, convinced as the public is, 
that the strike can only be regarded in the light that 
we have just indicated, it would be little more than 
wasted labour to discuss in detail the causes upon 
which it is hung. It is sufficient to remind our 
readers that to all intents and purposes a minimum 
wage of two pounds a week exists for railwaymen 
and that there is no question of reducing that mini- 
mum. The trouble revolves about certain supple- 
ments to that minimum, supplements which were 
made to meet the increased cost of living, and which 
it is obviously right should be reduced as the cost of 








living falls. But there is no question of touching 
these supplements at present, and there never was. 
All that would have happened was s that they would 
have come up for consideration at Christmas, and 
that three months later, had the cost of living re- . 
mained during that period at a reduced level, they 
would have suffered some diminution. The details 
are set forth on another page of this issue, where we 
give in brief the whole history of the movement since 
1907, and it is unecessary to discuss them further 
here. It is sufficient to ask particular attention to 
two points. First, that as wages would not have been 
altered for six months, and as the whole question 
could have been debated at Christmas time, a strike 
now must be regarded as wanton; and, secondly, 
that whatever happened, railwaymen of all 
grades were sure of a minimum wage of two pounds 
a week, or more than twice what some grades were 
receiving before the war. It is obvious, then, that 
there is not, and never was, any intention to subject 
railwaymen to exceptional hardship, and, above all, 
it is obvious that the leaders of the railway unions 
precipitated a strike which might never have taken 
place had they held their hand. They, as Mr. Lloyd 
George put it at the fateful conference on Friday last, 
rushed to meet a conflict which with further dis- 
cussion there would have been a possibility of avert- 
ing. In these circumstances. we cannot but deem 
Mr. Thomas and his fellow-leaders responsible, and 
responsible alone and entirely, for the consequent 
events. An aspect of the strike which has been widely 
commented on is the solidarity of the general public. 
On no previous occasion can we recall such unanimity. 
The public is a solid bloc against the strikers, and for 
that reason, if no other, the ultimate defeat of the 
unions is a foregone conclusion. The public is not 
only showing that it can bear, not alone with fortitude, 
but with good temper, even complacency, the trials, 
discomforts, and distress to which it is subjected, but 
it is showing by the establishment of volunteer 
services that it has resources which the strikers had 
not foreseen, and that its defeat is not so easy as the 
latter were led to believe. That the strike is doing 
enormous damage to the country cannot be denied, 
that it has put off the day when the United Kingdom 
would recover from the ills of war is unquestionable, 
but it has not succeeded in arresting all business, 
it has not stopped the supplies of food to the great 
centres of consumption, it has not killed for the time 
being the industrial and commercial life of our great 
cities. The harm it has done is incalculable; the 
harm it may do is inestimable. But, whatever 
damage this small section of the population may inflict 
upon its country for its own selfish ends, the country is 
resolved to bear rather than surrender itself to a yoke 
that has grown too grievous to be borne. The public 
is determined to have it out once and for all with this 
tyranny of labour, and we cannot doubt that, great 
as the trials it must endure will be, it will in the end 
prevail. 

Even as we go to press there are signs that the 
enormous pressure of public opinion and of public 
resolution is having its effect. A prolonged conference 
between the Transport Workers’ Federation and 
numerous other unions took place on Wednesday, 
and was continued until vast midnight. During the 
day the National Transport Federation sent a deputa- 
tion to the Prime Minister to ask him to reopen 
negotiations with the N.U.R. Mr. Lloyd George 
replied that until the men returned to work he 
would not consent to do so, but that he was willing 
to receive the Executive of the N.U.R. Further 
discussion is being conducted whilst we write these 
words, and there is a general feeling that the worst is 
over, that the transport workers will not be called 
out, and that the railwaymen, convinced of the 
determination of the public to support the Govern- 
ment and compelled to acknowledge its ability to 
carry on its affairs despite the interruptions in trans- 
port, will seize any opportunity to escape from a 
position which it has been forced to recognise as 
untenable. 


British Engineering Prospects in Australia. 


Tue Government and many individual statesmen, 
in continually urging the necessity for British firms 
to recapture their overseas trade, are merely preaching 
to the convinced. There is not an engineering firm 
in this country which does not realise te the full that 
the accomplishment of that ideal is t> only thing 
that can avert industrial disaster. The-2 is not one 
which does not know that we cannot live on our 
home and near continental markets when normal 
times are resumed, and which does not look with 
alarm at the uncertainty of regaining our far overseas 
trade. It is not admonition that the manufacturer 
wants, but facilities, and these he has not got. He 
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is still hampered by restrictions, most of which are 
quite unnecessary at the present day. For the 
Government to preach trade expansion, on the one 
hand, and to retard it forcibly on the other, is merely 
adding insult to injury. One of the most dangerous 
menaces to our far off trade at the present time is 
that our customers in those markets who, all through 
the war, were disappointed at not being able to 
receive British goods, cannot understand, now that 
the war is over, why we are not in a position to meet 
their requirements. Their disappointment is being 
turned into resentment, and to the most dangerous 
form of resentment, for they are convinced that we 
do not care about their trade. Without attempting 
to deal generally with our position in the various 
markets of the world we will refer specifically here 
to Australia, which is typical of many. 

During the last complete year before the war 
the imports into Australia can roughly be placed at 
£90,000,000, of which about £41,000,000 came from 
Great Britain, £9,000,000 from the rest of the Empire 
and £40,000,000 from other countries. Thus, the 
British Empire furnished rather over 50 per cent. of 
the total. But for many years before that period 
our engineering firms had been losing ground in the 
Australian market, as, although the volume of our 
trade was not appreciably decreasing, our percentage 
as compared with that of our foreign competitors 
was steadily being lowered. This fall was largely due 
to the same causes which had resulted in the decrease 
in our proportion of trade in other parts of the world, 
viz., the- ceaseless energy of our foreign competitors 
to drive us from our established markets. But in 
Australia there was another powerful factor which 
told against us in engineering imports for many 
years before the war. That was the policy of Austra- 
lian agents who, with very few exceptions, systematic- 
ally endeavoured to obscure the identity of the 
manufacturers whom they represented. Thus, after 
a valuable trade had been worked up, owing to the 
prestige of a British manufacturer and the quality 
of his goods, that manufacturer’s name was gradually 
eliminated, and the agent, whose name had become 
known as a purveyor of first-class goods, found it an 
easy matter to switch off on to another manufacturer 
from whom he could get better terms. Our foreign 
competitors have always been ready in Australia, 
as elsewhere, to offer greater inducements than our- 
selves, and the temptation has often been too great 
for the agent to refuse them; but even in cases 
where the agent retained his British principal, the 
obscuring of that principal’s identity was the policy. 
This practice was bound to tell against our manu- 
facturers’ interests in the long run, and it has told 
very badly. But the manufacturer himself is not 
wholly free from blame. He did not worry about 
the matter and did not interest himself in his agent’s 
method of conducting business. Our American and 
German competitors, when they began to study 
matters in Australia, were quick to realise this practice, 
and it has been their policy to insist on their names 
being kept before the Australian purchaser. They 
have not allowed their agent to hide their light under 
a bushel. They have had to pay for this advertise- 
ment, and to take some trouble in the matter, but 
they have found it well worth their while. The few 
British firms who have followed the same policy, 
and have taken the matter into their own hands, 
have retained their identity and prestige and almost 
without exception have done a good trade. It is 
no exaggeration to say that before the war many 
hundreds of German machines annually were im- 
ported into Australia under a false certificate of 
origin, and were sold as British. In some cases the 
agent himself has been deceived in the matter. 

And now that the war is-over, what steps are to 
be taken to recover our Australian trade? Our 
position is far worse than it was before the war, 
although the British manufacturer has had extra- 
ordinarily strong advocates in Australia during and 
since the war in the persons of Mr. Hughes and certain 
other politicians, and Mr. Critchley Parker, the well- 
known publicist. Owing to the strong representa- 
tions of these and certain other prominent Australian 
patriots, every endeavour has been made to stipulate 
that in cases when Australia could not fulfil her own 
requirements the goods should come from the Mother 
Country. Many contracts, which could not be ful- 
filled by British firms during the war, have been held 
over in the hope that they could be tackled by us as 
soon as peace was declared, rather than they should 
be placed in the United States or elsewhere. But 
now the Australians are finding, although the war 
has been over for nearly a year, that it is practically 
hopeless to expect delivery of almost anything from 
British engineering firms within reasonable time. In 
the High Commissioner’s office in London, at the 
instigation of Mr. Hughes, a highly efficient depart- 
ment has been created for facilitating importation 





into Australia from Great Britain. Scores of Aus- 
tralian business men are visiting the country at the 
present time for a similar purpose. They hunt up 
our manufacturers, and are met with great politeness, 
but in nearly every case the result is disappointment 
because our manufacturers’ hands are full with home 
and near continental orders and are tied by Govern- 
ment restrictions, labour difficulties and general un- 
certainty. This is nothing less than a tragedy. 
Australian business men cannot realise why it is that 
we are unable to help them just now, and are fully 
convinced that the British manufacturer is apathetic 
with regard to Australian trade. They do not under- 
stand that, with all the good-will in the world, in 
our present position we are surrounded by difficulties 
which can only be overcome by degrees. “In a few 
years,” our manufacturers tell them, “we hope to 
be able to supply your requirements.”’ But in a few 
years our trade with Australia will be gone. We need 
not labour the point as to the advantage that the 
United States of America have gained from the war 
from the point of view of the world’s trade. The 
war has established for them a firm hold on the 
Australian market, and before our manufacturers 
can hope to return to normal conditions, America 
will be the master of the situation there unless we 
take drastic steps to re-establish our prestige. We 
must strain every effort to supply what we can to 
Australia, and, above all, to make clear to Australian 
purchasers the unfortunate situation in which the 
war has placed our manufacturers and to urge them 
to exercise what patience they can with us on patriotic 
grounds. We must convince them that we want their 
trade. More than that, we must try by every means 
in our power to re-establish in Australia the identity 
of our manufacturers, which, as above explained, 
was largely lost before the war. In this sort of 


propaganda the recently appointed Commissioners 
of the Board of Tradeand of the Federation of British 
Industries can do much to help the country, and our 
firms themselves, even if they cannot supply as 
promptly as could be desired, should take steps to 
see that their agents keep their names and the articles 
that they are manufacturing well before the public. 








Literature. 


His Life and Achievements. 


Westinghouse : 
London: John Murray. 


Leupp. 


George 
By Francis E. 
1919. 15s. 

AN account of Westinghouse’s life and work from the 
technical standpoint remains to be written. The 
volume before us, as the author himself says, is 
“simply human.” Although it, has the defects of 
that quality, we are not sure that on the whole it is 
not better so. After all, a biography is the history 
of a man, and not of works, for, as “* R. L. 8.”’ has it, 
‘*the man is more important than his services.” 
It might be worth while to collect a full technical 
eccount of Westinghouse’s inventions into a volume 
or two, but the book would be a text-book of the air 
brake, or natural gas, or electric transmission of 
power ; it would not be a biography. There would 
be nothing in it to stir the imagination and ambition 
of a young engineer, nothing to make him feel, as 
Mr. Leupp hopes his simple story may make the 
young man of to-day feel, that his career ** will depend 
for success less on the splendour of its start than on 
the spirit in which he pursues it ; far less on capital 
than on courage, on worry than on watchfulness, on 
* pull than on persistence.’”’ If we have any criticism 
at all to make of the book, it is that in places the 
author has erred on the side of the picturesque. We 
feel, particularly in reading passages connected with 
the earlier life of Westinghouse, almost as if Mr. 
Leupp had the kinematograph in view when he wrote 
them. They are too dramatic. Too detailed to be 
quite true. Conversations in inverted commas are 
not convincing in biographies unless—which is not 
the case in the present instance—they are taken 
from written records. Young Westinghouse had no 
Boswell, and we must suppose that his biographer, 
when introducing conversations, has drawn on his own 
lively imagination or on the memory of others who 
had received an account from one of the actors them- 
selves. This defect excepted, Mr. Leupp, within his 
limitations, has done his work well. The volume is 
one that may be read with ease and with pleasure, one, 
too—the greatest merit of a biography—-that should 
inspire the reader. 

We are tempted almost to call it a simple story, 
but it is only simple because Mr. Leupp has handled 
it skilfullv. As a matter of fact, Westinghouse’s life 
cannot be regarded as simple ; the nature of his pursuits 
was too diversified. He does not appear to have been 
much given to steady work in his youth, and took none 
too kindly to his father’s business of agricultural 
implement making. He was not by any means the 
typical pledding and industrious boy that is held up 
by parents end guardians as the forerunner of the 
great man. He went to college to study engineering, 





but, whilst his character seems to have impressed. his 
fellows, he did but little good as a student, and, if Mr, 
Leupp, in one of his imaginary conversations, is near 
the truth, made an excuse for his progress which js 
likely to prove useful to other indifferent students, 
““T dare say I should like it (the college) very 
well,’ he told his head master, “ if I had time to give 
to my studies.” The fact was that he was busy 
inventing, and the head master is said to have replied, 
we may suppose with a touch of irony, that he was 
wasting “ his time and gifts ’’ at college, and packed 
him off home again. His father engaged him as a 
journeyman at two dollars a day, and he appears to 
have worked honestly for it. His first useful inven 
tion sprang from en accident which occurred whilst 
returning from Albany, whither he had been on 
his father’s business. Two cars had “ jumped 
the track’ and delayed the train in which he was 
travelling. The methcd of replacing the vehicles 
appeared to him crude and tedious, and he at once 
devised a car rep!ecor, which, with the help of two 
friends, he wes able to put on the market. Not only 
did he thus begin to establish himself as an inventor, 
but he opened that connection with railways which 
led to so much. 

The inspiration of the air brake appears to have 
been equally dramatic. Again Westinghouse’s train 
was held up, but this time by a more serious accident. 
Two locomotives had met head on in broad daylight ; 
the drivers had secon each other, the brakes had been 
put on, but did not act in time to prevent a collision. 
His inventive mind wes stirred, and the problem of 
an automatic brake that could be operated by the 
trainman exercised it for many months. His first 
idea was mechanical, his second to employ steam 
cylinders, his third to use compressed air. Mr. 
Leupp tells a pretty story of how a girl, touting 
magazines to eern enough to pay her school fees, 
approached Westinghouse in his office; of how he 
gave her two dollars; end of how in the magazine 
was a description of the compressed air drills used in 
cutting the Mont Cenis tunnel. Surely we have seen 
something like this at ‘the pictures!” Is it because 
Mr. Leupp had the film rights in view when he wrote 
the biography, or because this sort of thing docs 
really occur in America, the home of the sentimental 
film, or, finally, because it happens to bo true ? We 
do not know. 

With this anecdote the history of Westinghouse’s 
greatest invention opens. We have another dramatic 
scene between him end his partners, again reported 
verbatim. Once more we feel the influence of the 
cinema rights. ‘* We'll see !*’ sneered the spokesman 
for the other side. ‘‘ We will!” retorted George, 
hotly, as he buttoned his overcoat about him and 
strode out into the storm.” 

We have plenty more drama before the story of the 
brake is done. Only a few pages further on we read 
that Baggalay, his new partner, “ setting his teeth 
hard, tore the manuscript into ribbons and threw it 
into the grate. As it did not catch at once, he struck 
a match and lighted the little pile, standing over it 
till the last fragment of paper had been turned into 
ashes, and the smoke from it had disappeared up the 
chimney. ‘That’s a nice way to treat an expert's 
report,’ remarked Westinghouse with grim humour, 
as he followed the other’s motions with his eyes.” 
With all deference to the author’s ability as a story- 
teller, this is carrying the matter too far. So much 
verisimilitude destroys credibility. We do not know 
when Mr. Leupp is telling us facts and when he is 
drawing on his lively imagination. We suspect that 
his desire for dramatic effect carrics him away. Thus 
when, after various vicissitudes, the brake is fitted to 
a train and taken out for trial on the Panhandle 
railroad. we are shown Westinghouse descending from 
the cab of the engine grasping Tate’s hand* wringing 
it with warmth, and exclaiming, “‘ All I ask of you, 
Dan, is to give this thing a fair show. Gocd luck to 
you.” Wecansce the words flickering bofore us on the 
white sheet at the picture house. Then Dan finds in his 
hand a crumpled scrap of paper. It is Westing- 
house’s last dollar! But the dramatic events of the 
day are not at an end. Now we are shown the train 
travelling at a good pace with directors and other 
people, seated, in a compartment, scepticism written 
on their faces, discussing the brake. Suddenly all 
is in commotion. The passengers fall this way and 
that. The landscape ceases to slip past the saloon 
windows. The train has stopped. The Westing- 
house brake has worked with a vengeance. But a Life 
Has Been Saved! A careless drayman has driven 
his team across the metals in front of the approaching 
train. Tate, still pressing Westinghouse’s last dollar 
in bis hand, has pulled the lever, brought the train to 
a standstill, and “ in the flash of an eye swung himself 
out of the cab and helped the man to his feet.”’ : 

If, as we begin to suspect in all seriousness, some of 
the book has really and indeed been written for film 
purposes, then no more is to be said about it. But 
if it has not, we must hasten to express the hope that 
this manner of presenting a biography will not grow 
common. 

We need not follow the history of the famous brak: 
further. The difficulty that Westinghouse had to 
face in persuading his own countrymen first and then 
those of Europe to adopt it are well known. His 
success is a fine example of dogged perseverance and 
unlimited confidence in himself and his invention. 

The drama continues with the account of how he 
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borcd for naturel ges in his stable yard and how he 
distributed it in pipes to the people of Pittsburg, 
and is continued with a story entitled ‘‘ The Contest 
of the Currents.’ This chapter and those that follow 
it deal with the intreduction of alternating high-ten- 
sion current, and conclude with the famous fight 
between the} General Electric Company and the 
Westinghouse Electric and Manufacturing Company 
for the contract to light by electricity the Chicago 
Exhibition of 1893. Westinghouse won, but had to 
invent the ‘‘ stopper”’ lamp because the patents for 
the more usual form of incandescent lamp were held 
by his opponents. We may recall that the “* stopper ” 
amp resembled the ordinary form in appearance, but 
differed from it in this respect, that the leading-in 
wires and filament were borne on a stopper, which 
accurately fitted the mouthpiece of the bulb. 

It must not be thought that all these affairs were 
being carried on without many internal troubles. 
On several occasions Westinghouse was involved in 
financial struggles of one kind and another from which 
he emerged only through his personality, his unfailing 
courage, and his determination not to be beaten. 
The story of them is told well by Mr. Leupp, who 
succeeds in maintaining the reader’s interest in 2 
rather dull subject. With the last of these crises, 
celled by the author the Second Financial Ordeal, 
the connection of George Westinghouse with the Elec- 
tric and Manufacturing Company, which he founded 
and conducted for nearly twenty years, came to an 
end, and here we may fitly leave a book which, 
whatever its faults, is well worth reading, for it sets 
before us a man, and shows how a resolution to succeed 
supported by an equable temperament and a firm will 
may overcome all difficulties. Westinghouse was 
not a trained engineer; he brought probably but 
little science of his own to his inventions, but he was 
quick to see the needs of the world and to appreciate 
the merits of other men and of their ideas. Hence it 
is that, apart from his air brake, he is more rightly 
regarded as a great manufacturer than as a great 
inventor or a great engineer. 


Electric Mining Machinery. By Sidvey F. Walker. 
M.I.E.E., M.1.M.E., A.M.LC.E. Sir Isaac Pitman 
ard Sors, Limited. Price 12s. 6d. net. 

Ar the present time when the necessity for increased 
output from the coal mires is beirg continually 
brought to the public notice ard results of the present 
state of affairs are self-evident, a record of progress 
in the application of modern machinery to collieries 
is of topical interest. Mr. Walker's book, as the 
title indicates, deals solely with electric minirg 
machinery ; but electricity has made such great 
strides during recent years in meeting the special 
requirements appertaining to coal mines that in 
discussing his subject the author imparts to the 
reader a considerable amount of general information 
relating to all parts of a colliery. Beginning with 
the power plant and the layout of the generating 
station and sub-stations, the author proceeds to dis- 
cuss generators,. motors, cables, and transformers, 
more particularly in relation to the customary high 
to low-tension alternating-current system. There 
are chapters on switchgear, earthing and protective 
devices, power factor, lighting, electric driving of 
winding, haulage, pumping machinery, air compressor 
plant, coal cutters, ard conveyors. The last three 
chapters are devoted to electric signalling, mine tele- 
phones, and shot firing. The descriptive matter is 
illustrated by numerous diagrams and reproductions 
from photographs. Viewed from the strictly tech- 
nical point of view, the author lapses on occasions 
into somewhat loose phraseology, but these defects 
should rot mar the book for the more general class 
of reader for whom it is intended. An enthusiast for 
his subject and profession, the author hopes ‘‘ that 
all colliery owners will realise that electrical engineers 
can save them large amounts in the working of their 
mines if they are really skilled, ard that coal owners 
will realise that good men who are to work under the 
difficult cor ditions ruling ‘in a mine must be well 
paid ; they should command higher salaries than 
men doit g equivalent work under ordinary conditions 
on the surface.” 








AN account of an investigation carried out by Mr. C. L. 
Utterback, of the University of Washington, on the 
“ Effect of Fog on Light Intensity ” appeared recently in 
the ‘‘ Transactions’ of the American Illuminating Engi- 
neering Society. Light of different wave lengths was passed 
through a tube in which an artificial fog could be produced 
and the intensity of the light determined with and without 
the fog. For the red end of the visible spectrum the 
presence of the fog reduced the intensity of the red light 
to about 60 per cent. At the other end of the spectrum 
the fog has somewhat Jess effect, the intensity with the fog 
falling to about 70 per cent. Yellow and green light, the 
middle of the spectrum, show the greatest powers of pene- 
tration, about 87 per cent. of the light passing through 
the fog. Similar results have apparently been obtained 
by other investigators for the transmission ot light through 
water. Although dust was also present in the fogs used 
for the experiments, the similarity in results obtained 
with fog and water suggests that at least for these experi- 
ments it was chiefly the. water vapour in the fog which 
determined the amount of the absorption of the different 
wave lengths of light, 
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No. III.* 
WoMEN IN ENGINEERING. 


THE replacement of men by women in industry was 
the subject of a report and discussion before the 
Economie Science Section of the British Association 
at its meeting at Bournemouth. The annual reports 
of the Committee which has heen engaged in an 
investigation of the subject were discontinued with 
the issue for the year 1917, but the present position 
of the work was explained by Professor W. R. Scott, 
Professor A. W. Kirkaldy, and Miss L. Grier. It is 
hoped to issue a new report at an early date and to 
re-issue in a revised form for purposes of reference 
the reports which have already been published. Mean- 
while the present position is summarised in what 
follows. 

A great expansion took place in the employment of 
women during the year 1917-18. In the occupations 
cnumerated by the Board of Trade the total number 
of women employed was reckoned as being 3,275.000 
in July, 1914, 4,315.500 in January, 1917, and 
4.741.000 in January, 1918. There are few processes 
in industry in which women have not been employed, 
and few in which some women have not proved suc- 
cecssful. Complete substitution has, however, been 
rare in enginecring from the first. Results show in 
this industry that where trade unions have restricted 
the output of men and do not affect the output of 
women, the latter give a better output. One em- 
ployer records the case of a woman who turned out 
27 units on a lathe on which she was replacing a man, 
but on coming to work one day found a label attached 
to the lathe on which was written, ‘‘ The right output 
of this lathe is 18." In a works engaged on aeroplane 
manufacture m the London area it was reported that 
the output of each woman worker exceeded that of 
two men. All employers confirming earlier experience 
speak highly of the work of women engaged on repeti- 
tion output: they are more conscientious and per- 
sistent, and do not get bored with it. In the report 
on engineering from London it is stated, however, 
that in some cases the increased output of the women 
on repetition work is more than counterbalanced by 
the lessened output given when fresh contracts oblige 
the firms to take on work of a new class. 

In connection with time-keeping, the evidence is of 
a conflicting character. Many employers report that 
women are better time-keepers than men, but many 
others have had contrary experience, some of them 
stating that bad time-keeping is the greatest draw- 
back to the employment ot women. Records kept by 
an engineering firm in Leeds show that the greater 
part of the time lost by the women was due to some 
marked cause, but that if absences of twenty hours are 
deleted the women’s time-keeping is very much 
better than that of men. The records show that the 
percentage of time lost is greater in the case of males 
where a two-break system is in force. 

Technical institutes throughout the country are con- 
tinuing the work of training women, and considerable 
Government grants have been obtained for training 
in engineering. In the newer buildings of one of the 
training schools there is a heavy machine shop with 
a large equipment of capstan and turret lathes, 
grinders and millers, a fitting shop, and other depart- 
ments. The idea aimed at was to provide a small but 
complete model factory. Moreover, it works factory 
hours, and is organised like a production works. 
Women are trained, among other things, in sheet steel 
fitting for aeroplane parts, micrometer gauging, and 
operating various machines. Oxy-acetylene welding 
is taught in another building. In cases where women 
are put on skilled work each firm generally prefers to 
do the training within its own establishment. <A 
tendency was noted, however, for the work of the 
school to be ignored in many quarters, forernen being 
opposed to it. 

In Scotland the head of one great firm has organised 
and equipped an engineering factory for training 
women by a three years’ course, lectures and theo- 
retical instructions being included. As it is intended 
that the women who leave at the end of three years 
shall be fully skilled engineers, an attempt is made to 
secure students who have had a good education and 
possess a knowledge of mechanics. The originator of 
the scheme is most enthusiastic about it, and believes 
there is a great future for women as engineers. There 
are said to be some who even now would easily under- 
take responsible work. A good many girls have now 
been trained ; the question is whether open’ngs will 
be given them to practise what they have learnt. 

The most noteworthy change relating to the posi- 
tion of women in industry is to be found in the growing 
numbers and enthusiasm of women in trade unions. 
In one year the number admitted to membership 
increased from 465,000 to 690,000. The Society of 
Women Welders has a membership of nearly 1000. 
It had consistently advocated that all welding was, 
or should be, fully skilled work, and that the rate of 
pay should be the same for women as for men. The 
Society has received much support from the Amal- 
gamated Society of Engineers, and its history will be 
worth following as that of a society at present quite 
unique. 





* No. II. appeared September 26th. 





On the general subject of substitution it is pointed 
out that it is possible to employ women on processes 
which were formerly undertaken only by the trained 
male engineer. There has, however, during the war 
period been a tendency towards standardisation, not 
only in munition factories, hut in other engineering 
works where lack of adaptability on the part of semi- 
skilled workers has forced many firms to produce a 
standardised article, while simplification of processes 
has resulted in many instances from the employment 
of women. In general engineering where, owing to 
the acceptance of contracts of constant varying nature, 
standardisation is impossible, no readjustment of 
processes can make up for the loss of the skilled engi- 
neer. Few, if any, women are employed in shops of 
this character. 


AIRCRAFT PROBLEMS. 


Contributions dealing with aircraft subjects occu 
pied an entire session of the Engineering Section. 

In a paper dealing with ‘* Airships ’’ Lieut.-Colonel 
Cave-Brown-Cave said that during the war we had 
built non-rigid airships not only for our own use, but 
for the American, French, and Italian Governments. 
In these airships the hydrogen was contained in cotton 
lined with goldbeaters’ skin, the two substances 
being fixed together with a rubber solution. It was 
true that this cover was very impermeable to hydrogen, 
but as the supply of the skin was very limited its 
employment was only a temporary means of over- 
coming a difficulty until a ketter method could be 
devised. The aluminium finish was a familiar feature 
of the non-rigid airship, and was adopted in order to 
give the envelope the capacity to reflect light and heat. 
For war purposes the risk of fire was very consider- 
able, Lut when used in commerce the fire risk was 
extremely slight. No fewer than 3,000,000 miles 
were flown by British airships during the war, with 
cnly three cases of fire. Shelter for patrolling air- 
ships was obtained by cutting avenues and bays in 
woods, a system which provided secure anchorage, 
as experience had shown that with a 60-knot wind 
blowing outside the trees an airship was able to 
ride undamaged within the shelter. 

Sir Eustace Tennyson d’Eyncourt said he believed 
that we had overtaken Germany in airship construc- 
tion. We were now producing airships with wooden 
frameworks equal in strength to a duralumin frame- 
work, but this type of construction was not likely to 
be continued. With regard to the use of helium, 
a non-inflammable gas of that description would 
decrease vulnerability, but would involve 30 per cent. 
more volume and a 10 per cent. increase in weight, 
as well as causing a considerable increase in cost. 

Progress in aviation during the war from the 
scientific standpoint was discussed in a paper con- 
tributed by Dr. L. Bairstow. 

The author pointed out that at the beginning 
of the war aeroplanes had a maximum speed of 85 to 
90 miles per hour, and were capable of climbing to a 
height of 10,000ft. At the end the greatest speed was 
over 130 miles per hour, and the greatest height 
reached over 25,000ft. in the fighting scouts. The 
weight-carrying aeroplanes used for bombing were of 
similar speed to those of the earlier period of the war, 
but the weight had increased from 2000 Ib. to nearly 
30,000 lb., with a possible non-stop journey of 2500 
miles. It was not economical in fuel to fly fast, and 
there seemed to be no possibility of producing the 
highest speed and the greatest load-carrying capacity 
in a single craft. The increase in performance had 
been made chiefly by increased horse-power, the 
aerodynamics having been well found from the begin- 
ning and subject to little change. When dealing with 
control and stability as distinct from performance, 
aerodynamic progress had been continuous and was 
still far from completeness. The aim in the fighting 
scouts had been to give the pilot power to manceuvre 
with least effort, whilst in the bombing aeroplanes 
inherent stability had been sought in order to render 
manual control unnecessary for the greater part of 
the period of flight. 

Many experiments had been made both on the 
model and full scales, but most of the detailed design 
in an aeronautical drawing-office was based on model 
tests which in many directions were well ahead of 
application. The theory of the relation between tests 
on models and on the full scale was of considerable 
importance, and had its special difficulties. It was 
not possible, as in the case of ship models, to make full 
use of a law of corresponding speeds, since the require- 
ments indicated involve forces on the model equal to 
those on the full scale without using velocities in 
excess of 500 square feet. Apart from changes at 
the velocity of sound, which affected air screws to a 
very great extent, there were critical velocities of 
fluid motion determined by viscosity. The existence 
of such a change between model and full scale would 
render model tests of little utility, for the connection 
between the flow above and below the critical velocity 
was frequently very slight. The criterion for change 
was departure from the law that resistance varied 
as the square of the speed, and experiments had been 
made in the last few years which covered all the 
important parts of an aeroplane. For wings the 
pressure at points on a section had been measured 
both in flight and on a model, and the agreement was 
close. Model testing was now firmly established, and 
gave confidence in attacking the complex problems 
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of stability and control on which the safety of aero- 
plane transport depended. 

The truth of the last observation was shown jby a 
comparison of calculations made some years ago on 
the; nature of disturbed motion following Bryan’s 
mathematical theory and observations taken during 
flight in the last two years. All the salient features 
were indicated by the theory which had been extended 
to cover flight in a natural wind. The importance 
of considering the natural motions of aircraft had an 
importance in the design of automatic controls which, 
in addition to inherent stability, might be expected 
as aids to comfort in flying. There was ample evidence 
in accident statistics to show that unstable aeroplanes 
were dangerous. 

The subject of the variation of engine power with 
height was discussed by Colonel H. T. Tizard. He 
said that in the early days of the war, when it was 
decided to reduce all officially observed performances 
of aeroplanes to a standard atmosphere, it was 
assumed that the horse-power of an engine depended 
on the engine revolutions and the density of the 
atmosphere, and was independent of atmospheric 
temperature so long as the density remained con- 
stant. If the error involved in this assumption was 
large, the standard method of reducing performances 
becomes unreliable, and the accuracy of comparisons 
between model and full-scale experiments in aero- 
dynamics was considerably affected. The opposing 
theory that engine power depends only on the 
pressure, and not on the density, of the atmosphere 
had recently found considerable support. The 
accumulated evidence from actual flight tests and 
from experiments on the ground under artificial alti- 
tude conditions led to the conclusion that, although 
the density theory was not quite true, the standard 
method of reducing performances was satisfactory 
when extreme accuracy was not desired. For accurate 
comparisons of full-scale and model experiments 
special corrections must be introduced. 

Professor G. H. Bryan dealt with problems in 
connection with sound emission from air screws. 
Observations had led, he said, to the conclusion that 
when an aeroplane was observed flying sideways 
the low organ pipe tones heard were due to the direct 
action of the blades of the screw upon the air, their 
intensity decreasing as the angular distance of the 
observer from the plane of rotation increased. As, 
however, the pulsations of an eight-cylinder engine 
agreed in frequency with those of a four-blade screw 
tones of nearly the same pitch might be produced by 
the engine, and were often heard when an aeroplane 
was receding. 

In a paper on “ Wireless Navigation for Aircraft,” 
Captain T. Robinson said that the ordinary methods 
of navigation which were used for ships at sea were 
not sufficient for aircraft, as the conditions as regarded 
drift were of an entirely different order. It was 
necessary, therefore, to use some other means for 
determining position in the air. Drift was of a very 
large magnitude in the air, and by night or in fogs it 
was very often impossible to apply dead reckoning 
methods. The use of wireless bearings was the most 
hopeful method of progress, as bearings could always 
be obtained with considerable accuracy. 

The systems for determining bearings that were 
known atthe beginning of the war were three in 
number. In the single-coil method a coil was rotated 
about a vertical axis. The intensity of the wireless 
signal varied from zero to maximum, being zero when 
the plane of the coil was at right angles to the direec- 
tion of the incoming waves. In the Bellini Tosi 
system two fixed loop aerials at right angles to each 
other were used, the moving part being a small coil 
rotating between two coils at right angles which were 
in the circuits of the two fixed aerials. The Tele- 
Funken clock was also employed. 

There were two distinct methods of employing 
wireless bearings in order to determine position. By 
the first method the machine transmitted and the 
direciion-finding stations were on the ground. Each 
direction-finding station found the bearing on the 
moving object and communicated its bearing to a 
central station. At this station the position of the 
moving object was worked out from the various 
bearings and retransmitted to it. By the second 
method the moving object, either aircraft or ship, 
had its own direction-finding apparatus, and obtained 
bearings on fixed transmitting stations. 

In the case of aircraft the first method was used 
largely by the Germans. It had considerable draw- 
backs, one being that in time of war, when the air- 
craft transmitted to ask for its position, its where- 
abouts was also disclosed to the enemy. Secondly, 
but few aircraft could be dealt with, as a considerable 
amount of transmission was required for a single 
aircraft to find its position. In consequence it was 
decided to attempt to use the second method in the 
British air service. ~ 

In attempting to apply direction-finding systems 
to aircraft it was found that considerable modifica- 
tions had to be made to known systems. The single- 
coil and Bellini Tosi systems were minimum systems, 
i.e., in order to determine the bearing the minimum 
was found by swinging the coil through this position 
until the signal was heard on both sides. On aircraft 
there was considerable extraneous noise, and the 
region of this minimum was widened. In consequence, 
the accuracy of the system was diminished. It was 
necessary to use a system in which signals could be 





heard whilst the bearing was being taken. The 
system devised tby the Royal Air Force was to use 
two coils at right angles which could be rotated 
together on a vertical axis. One coil alone was used 
first, and the system rotated to be somewhere near 
the maximum of that single coil. Then the second coil 
was introduced, and its effects added to or sub- 
tracted from those of the first coil. If the first coil 
was correctly on its maximum, then the second coil 
would be on its minimum, and thus there was no 
change of intensity on adding or subtracting the 
effects of this coil by a reversing switch. This method 
enabled bearings to be taken whilst the signal was 
heard, and it was easy of application to any system 
which had hitherto been a minimum system. 

Having devised this system, there were other 
problems to be solved. One was to obtain efficient 
strength of signals. It was uncertain whether loops 
could be obtained of sufficient size to give loud enough 
signals to be heard over the noise of the engine. 

The Bellini Tosi system was considered to be too 
complicated, as it was necessary to tune the two aerials 
to exactly the same frequency, and unless this system 
was very carefully installed fairly large errors were 
introduced. It was decided to use the rotating aerial 
system. This was done in two ways. In the wing coil 
system the aerials were fixed rigidly to the aeroplane. 
The system was particularly useful in the case of 
flying towards an objective where there was a wireless 
station. One particular example was where a wireless 
station had been installed at the aerodrome, and the 
machine could thus return home by merely heading 
to this wireless station. In the rotating coil system 
the rotating coils were placed in the fuselage, and 
were rotated independently of the machine. This 
system was particularly useful on the larger type of 
aeroplane, and enabled position to be determined 
whenever a sufficient number of transmitting beacon 
stations were within range. 





had its area turns about eight times those of the 
maximum coil. With such a system it was easy to 
conceive an automatic arrangement such that the 
variations in bearings could be automatically re. 
corded. 

Excellent results had been obtained with the 
R.A.F. system of wireless navigation. A large number 
of flights had been made, and it had been found that 
the mean error of bearing was 1}? deg. when using 
beacon stations whose distance varied from 20 to 500 
miles. Under these circumstances, when three 
beacon stations were available the mean error in 
determination of position was found to be seven 
miles. 

Flights had been made by the aid of wireless 
navigation alone. One particular flight was made 
from Biggin Hill to Paris and back from Paris to 
Brighton. On both trips the machine was ebove thx 
clouds most of the time. Position was determined 
by wireless bearings, and the course was set or 
altered from these determinations. The navigator 
was in @ position such that he could not look out of 
the aeroplane, yet he was able to determine the force 
and direction of the wind and to forecast the time of 
arrivel at his destination within two minutes. 








Agricultural Tractor Trials. 
No. II.* 


EVERYBODY who witnessed the tests last week at 
South Carlton, near Lincoln, must have come away 
satisfied that they were by far the most thorough 
and searching of any which have yet been held in 
England, and also that on the whole the machines 
acquitted themselves most creditably. The more 
critical members of the agricultural community who 


Considerable difficulties had, however, to be over- | found technice! faults in the quality of some of the 




















FIG. 1—RECORDING TRACTOR DYNAMOMETER 


come to bring the R.A.F. system to a stage of per- 
fection. Thegextraneous noises on an aeroplane 
were considerable, and, in addition, there was a far 
greater disturbing influence arising from the electrical 
disturbance caused by the magneto. This influence 
produced considerable noise in the telephones, and 
could not be overcome by amplification of signal 
strength. It was necessary to cut out this electrical 
disturbance. Its cause was traced to the emission of 
very short waves by the magneto, the wave length 
being of the order of from 5m. to 30m. It was 
found possible to use short wave stoppers to cut out 
these waves, but by far the most efficient method of 
eliminating this disturbance was to screen the whole 
magneto system. When using the fuselage coil 
system it was found that corrections had to be applied 
for the deviation produced by the metal work of the 
aircraft. These corrections could be determined by 
swinging the aircraft in a similar way to the swinging 
of a ship to adjust the compass. 

In addition to these difficulties, there was another 
trouble in the variation of bearings producetl by atmos- 
pheric influence. The extent of these variations was 
not large, possibly never more than about 3 deg.. 
when using waves of 2000m. and upwards. The 
problem of this variation was one that should be 
investigated at an early date, but the R.A.F. system 
gave means for recording these variations very 
accurately. Thé sensitiveness of this system was 
under contro] and depended on the ratio of the area 
turns of the two coils. It was possible to design coils 
so that the system was sensitive to within } of a 
degree. This was the case when the minimum coil 





ploughing ought to make allowance for the conditions 
under which some of the tests were carried out. Those 
on the first day were conducted on land that is dis- 
tinctly “ heavy,” so heavy, in fact, we are told, that 
four horses are usually employed on it to plough a 
single furrow. Some allowance should also be made 
for the drivers, who are not accustomed to work 
machines in the presence of a crowd of critics. Not- 
withstanding both these drawbacks, the work done 
was distinctly good. The self-contained motors and 
ploughs did the “ cleanest ’’ work, being the easiest 
to handle, but many of the general purpose tractors 
with a single attendant acquitted themselves quite 
satisfactorily. The engines, almost without excep- 
tion, stood up to their work splendidly, and we saw 
very few instances of overheating. Under the cir- 
cumstances the decision of the Society of British 
Motor Manufacturers and Traders not to make any 
awards on a competitive basis is wise. Every com- 
petitor will receive an award which will consist of a 
certificate stating the character and performance of 
his machine. The prospective purchasers will be 
able to peruse these certificates and decide for him- 
self which of the machines approaches most near) 
to his requirements as regards ease of handling. 
utility and cost. In the matter of prices there is 2 
singular divergence amongst the makers. They 
range from under £300 to close upon £1000, and with 
one exception the English machines compare very 
favourably in this respect with those from across the 
Atlantic. 
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As concerns the trials the draw-bar tests will be | 
found distinctly useful. The recorder employed, | 
to which we referred last week, is shown in Fig. 1. | 
It was designed at the National Physical Laboratory. | 
In this instrument the pull is converted by means of | 
a bell-crank lever into pressure on a leather diaphragm. | 


the record the average speed of the test can be ascer- 
tained with accuracy. 


Fig. 2 is a view of the Alldays Mark II. tractor | 


made by Alldays and Onions, Limited, Birmingham. 
This machine is of the general purposes type. The 
engine is of the four-cylinder vertical medium-speed 

















FIG. 2—THE ALLDAYS MARK 


The box in which the diaphragm is placed is filled 
with water and is connected by flexible piping to a 
recording Bourdon pressure gauge. The increase in 
pressure on the diaphragm is accurately recorded and 
the draw-bar pull corresponding to any particular 
pressure is ascertained from a previous calibration in 





ll. AGRICULTURAL TRACTOR 


pattern with overhead valves, the cylinders being 
45/,,in. bore and 6}in. stroke. The engine and trans- 
mission gear are assembled on a channel section steel 
frame and the gear-box provides for three travelling 
speeds, namely, 5, 24, and 1} miles per hour forward 
and 2 miles reverse. The clutch is of the Ferodo 


| 
| 


| 


| 


diameter for driving stationary machinery. The 
steering gear is a compromise between the Ackerman 
and barrel types, by which the makers claim easy and 
steady running. The driving wheels are of the trac- 
tion engine pattern 5ft. diameter and 10in. wide, and 
the front wheels 36in. diameter by 6in. wide. The 
machine is mounted on springs, weighs in working 
order 3 tons, has a wheel base of 7ft. 6in., and an 
overall width of 6ft. 6in. 

The caterpillar tractor—Fig. 3—-shown by Clayton 
and Shuttleworth, Limited, Lincoln, gives the im- 
pression of good sound workmanship, and is one of the 
best machines of the chain-track type for agricultural] 
purposes which we have seen. The engine is of the 
four-cylinder vertical type. It is started on petrol, 
but runs on paraffin, and gives 35 horse-power at 
1000 revolutions per minute. The cylinders are 
4%in. diameter by 5}in. stroke. On the low gear the 
tractor is capable of exerting a pull of 2 tons on the 
draw bar, and though its total weight is 5000 Ib., 
it is distributed over such a large area that the 
pressure on the ground only amounts to a little over 
2} lb. per square inch. The chain tracks are 14in. 
wide and pass round two wheels. The front wheel 
serves merely to stretch the chain, and has a flat 
plain rim, but the wheel at the back, being the driver, 
is toothed. Neither of these wheels carries the weight. 


This is supported on four rollers on each side of the 


machine. the ends of the shafts on which they are 
mounted being seen. These rollers transmit the 
weight to the chain track, and thence to the ground. 
The two upper rollers shown support the slack of the 
chain between the main wheels. The chain tracks 
are constructed of a number of pressed steel links 
of special formation. connected by hardened and 
ground pins. Power is transmitted to the counter- 
shaft by means of bevel gearing and large cone 
clutches on either side of the gearing enakle the end 
pinions which drive the chain wheel to be engaged 
or disengaged at will. It is also by this means that 
the tractor is steered, the clutches being operated by 
means of the steering wheel shown. Brakes are also 
provided on the outer casings of the clutches. These 
can be operated independently, and enable the 
machine to be turned in a circle of 7ft. radius. During 
the trial this machine was in successful opera- 
tion, drawing a four-furrow plough. 

The F.I.A.T. tractor—Fig. 4—is the outcome of 
many years’ experience in the best motor car practice, 
and the result is a compact and workmanlike machine, 
simple to control and of ample power. The engine 




















F.G. 3—CLAYTON AND SHUTTLEWORTH 


* 
« Bueckton tostirng; machine. The movement of the 
recorder paper is effected by gearing from the front 
wheel of the trailer, and the time taken for a test is 
ascertained by means’ of a stop watch. The length 
of reeord used ‘thereforetia’s, measure of the disterre 
travelled, and from it and the time taken to produce 


covered cone type, and the final drive from the gear- 
box to the back axle is taken by a double chain. On 


the rear axle and on the driver’s left-hand side. is’ 


fitted a winding drum with 50. yards of wire rope for 
heulirg purposes. On the seme side and pleeed for- 
ward of the rear road wheels is a driving pulley 11}in. 


CATERPILLAR TRACTOR 


| has four vertical cylinders 4in. diameter by Tin. stroke, 


giving 25 horse-power at 900 revolutions per minute 
when running on paraffin. The main frame of the 
machine is a cast steel housing suspended at the rear 
on the driving axle*and at the front on a transverse 
semi-elliptical spring, the ends of which are connected 
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to the axle, thus giving a three-point suspension. 
The spokes and rims of the wheels are of rolled steel. 
A further rim of angle iron has been fitted on the front 
wheels to prevent lateral movement. The cast steel 
housing serves as a support for the radiator, engine, 
transmission mechanism and steering gear, and pro- 
tects those parts from dust, &ce. 
three parts and is easily detachable. The base which 
supports the cylinders and crank shaft is fixed to the 
housing which serves as the oil tank and the lubrica- 
tion is forced. 


The radiator is in | 


The drive to the wheels is first trans- | 
mitted to a multi-plate clutch which is controlled by | 


| 9in., and minimum turning radius 10ft. The driving 
| wheels are 4ft. 3in. diameter by 11]fin. wide, and the 
steering wheels 32in. diameter by 5in. wide. One 
brake is provided and the controls are limited to that 


of the clutch by means of a pedal and to the change | 


speed by means of a single central lever. 

One of the most interesting new machines is that 
shown by Blackstone’s, of Stamford. Reference was 
;}made to this tractor in our report on the Royal 
| Agricultural Society’s Show at Cardiff. It is of the 
caterpillar type, and is propelled by a three-cylinder 
vertical engine, with cylinders 5in. diameter by 64in. 








FIG. 4—-THE FIAT AGRICULTURAL TRACTOR 


a pedal and completely enclosed in the housing. 
From the clutch the power is transmitted to a three- 
speed gear-box, and thence to a worm-driven axle. 
This gearing is designed to give three forward speeds, 
namely, 4, 3, and 2 miles per hour, and one reverse 
speed of 2} miles per hour. 
are all of hardened and ground steel and all run on 
ball bearings and, of course, in an oil bath. A 
differential gear is provided on the live axle, and a 
large piston pump fixed inside the oil tank draws 
up the oil for the constant lubrication of the differ- 
ential pinion, wheel and shafts. A pulley is fixed at 


The shafting and gearing | 


stroke. which, at aspeed of 750 revolutions per minute 
gives 25 horse-power on the brake. Three speeds of 
progression are possible, namely, 4}, 34 and 2} miles 
per hour, and the engine is designed to start and run 
on paraffin. For starting purposes the paraffin is 
injected under pressure. The machine is steered by 
means of brake controls on the differential gearing. 
There is a two-speed gear box giving travelling speeds 
| of 4 and 2 miles per hour, and on the reverse 3 miles 
per hour. The weight of this machine is about 
2 tons 5fewt. when in full working order. During 
the trials this machine hauled a three-furrow plough, 


certain temperature, when it circulates through a 
circular tubular radiator, through which air is drawn 
by the exhaust passing up the chimney. The trans. 
mission gearing is composed of spur gearing, and 
provides two forward speeds of 44 and 2} miles 
| per hour, and one reverse speed. The front road 
wheels are 36in. diameter by 6in. tread and the rear 
wheels 60in. diameter by 12in. tread. The three- 
wheeled tractor shown in Fig. 5 was described in 
THE ENGINEER in our article on the Royal <Agri- 
cultural Show. It has several original features, and for 
the power generated is probably the lightest tractor 
in the competition. The engine is of the high-speed 
type with cylinders 4}in. bore by 5tin. stroke, ond 
gives 27 horse-power on the brake at 1100 revolutions 
per minute. The power is transmitted from a two. 
speed gear box to the rear driving wheel and the 
steering wheels by an ingenious arrangement of bevel 
and spur gearing. The front wheels are ingeniously 
mounted on swivelling joints for steering. They 
39in. diameter and Qin. wide, and the rear wheel is 
39in. diameter and 12in. wide. The machine during 
the trials has been effectively hauling a three-furroy 
plough. 


ire 








American Engineering News. 


ORE STAITH HOLDS 153,600 TONS. 


The new pier of the Duluth, Missabe and Northern 
Railroad, U.S.A., is said to be the argest ore-shipping 
pier or staith for iron ore in the world, It is 2440ft. long 
and 76ft. wide on the top, while its deck or floor is 85ft 
above the water. Beneath the deck there is a bin or bunker 
40ft. deep at the sides and 6ft. at the middle, the inverted 
V-shaped floor dividing it into two compartments with 
floors sloping to the hinged spouts or chutes through which 
the ore flows to the hatches of steamers and barves, 
Cross walls 12ft. apart divide the bunker into 384 pockets 
or bins, each of 6540 cubic feet capacity. On the con 
erete deck there are four lines of rails, with 
between the rails so that the 50-ton hopper bottom ore 
wagons can drop their contents directly into the bins. 
The foundation is a concrete slab 6ft. thick and 70ft. wide, 
supported on closely spaced timber piles. Upon this there 
is a steel superstructure consisting of two rows of columns 
supporting the girder framing of the bunker and deck. 
The cross walls and inclined floors are of concrete, while 
the vertical side walls are of steel. The lower portion is 
open. This structure is designed to carry 304-ton Mallet 
engines and 260-ton ten-coupled bogie engines with 
27-ton axle loads. The chutes are operated by electric 
motors, each motor handling twelve chutes. The approach 
is a 3100ft. double-line steel viaduct with 500ft. of embank 
ment between concrete walls. 


openings 


AMERICAN LOCOMOTIVES OF GREAT WIDTH 


The large loading gauge on American railways in general 
permits of a considerably greater width of the engines than 
on English railways, and while the clearance restrictions 
are not the same on all lines, the most generous propor 
tions were adopted for tunnels and other structures in the 











FIG. 5—THE D.L. MOTOR 


the rear of the transmission system. It fulfils the 
functions of a brake and of a pulley for driving station- 
ary machinery by means ofa belt. This pulley is oper- 
ated by the transmission gearing and revolves at 
three speeds, thus avoiding the necessity of changing 
the pulley to suit the type of machine which is being 
driven. At the rear of the housing is fixed a tow 
hook, which is designed so as to permit of movement 
in any direction, thus enabling any type of plough to 
be used. The steering is by stub axles turning on 
pins and connected by tie rods. The control is by 
means of a longitudinal rod which is connected to ¢ 
lever fitted outside the housing. The steering gears 
are inside the housing and are connected to the 
steering wheel by a column. The total weight of the 
machine 2 I3cwt., the meximum height 
6it, din., ground clearance Jit. 3in., wheel base 5ft. 
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is tons 








MANUFACTURING CO.’°S THREE-WHEELED 


The chain tracks are Tin. wide and 52in. long when 
in contact with the ground. A second machine by | 
the same firm is fitted with road wheels in place of 
the chains. 

The latest firm to enter this branch of the motor 
industry is R. A. Lister and Co., Limited, Dursley, 
Glos. Thei’s is a general purposes machine, capable of 
hauling a four-furrow plough. The engine has four 
horizontal opposed cylinders, 4{in. diameter by Tin. 
stroke, and gives 28 horse-power at 700 revolutions 
per minute, using paraffin as fuel. The engine is 
fitted with a dual carburetter, high-tension magneto 
and impulse starter and water injection. The engine 
is provided with renewable liners, extra heavy crank 
shaft and adjustable bearings. Neither circulating | 
pump nor fan is provided in the water cooling system. | 
The water does not circulate freely till it reaches a 


TRACTOR 


‘ 


construction of the Clinchfield, Carolina and Ohio Rail 
road. As this railway is mainly a coal line, with long eas) 
gradients against loaded traffic, it is well adapted for 
working very heavy trains with powerful locomotives, an«! 
advantage has been taken of the liberal clearance in the 
design of two types of new locomotives for handling the 
coal trains. These engines are Mallets of the 2~8-8~2 
type and ordinary engines of the 2-8-2 type. The sprea< 
of cylinders is 7ft. 7in., which permits the use of erank pins 
as large as 11}in. by 13in. The cylinders are 28in. by 32in 
and 42in. by 32in. on the Mallet engines and 27in. by 30in 
on the othe, the driving wheels being 57in. and 63in. 
diameter respectively. The tractive powers are 110,300 Ib 
and 56,000 lb., with total weights of 260 and 150 ton: 
Both engines have the inside fire-boxes welded throughout. 
using butt welds, while the tubes are also welded into the 
fire-box tube plate. With the unusually large diamete! 
of low-pressure cylinders on the Mallet engines the boiler 
pressure is kept down to 200 lb. per square inch. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
; correspondents, ) 


TWO MISSING LINKS IN THE HISTORY OF THE LOCO 
MOTIVE. 


Sir, -I notice that in your article on the exhibition of James 
Watt relics at Birmingham you refer specially to the well-known 
Murdock model, I saw this model fifteen years ago in Aston 
Old Manor House, Birmingham. In view of the probability of 
its being included in the new Watt collection to be formed in 
Birmingham, I would ask those of your readers who have made 
aspecial study of the early history of the locomotive to give some 
consideration to the following facts : 

(1) William Murdock resided for many years at Redruth, in 
Cornwall, as also for a time did James Watt. 

(2) Richard Trevithick, the great apostle of high-pressure 
steam engines, also lived there for the first nine months after 
his marriage, and was visited by Murdock, but never by Watt. 

(3) In Camborne, a town not far away from Redruth, Richard 
Trevithick in 1801 constructed a road locomotive which ran 
for the first time on Christmas Eve in that year. This locomo- 
tive was a machine large enough to carry seven or eight people 
on its footboards. 

(4) *‘ Tredgold on the Steam Engine” states that in 1799 
William Murdock patented the slide valve known as the long D 
slide valve. As is well known, this valve admits on its internal 
edges and exhausts one end of the cylinder through a hollow 
passage formed in the valve longitudinally. 

(5) Except that it is circular in cross-section instead of semi- 
circular, the slide valve of the model alleged to have been made 
in 1784 accords exactly with the valve patented in 1799. 

Is it reasonable to suppose that such an important invention, 
if made in 1784, was kept out of use for fifteen years and then 
patented as a new invention ? The extended use of the valve 
after it was patented is sufficient to refute such a supposition. 
It consequently arises as a more reasonable supposition that 
Murdock constructed the model after Trevithick had built his 
locomotive, and in any case after the patent of the year 1799. 
I have never seen it stated anywhere that Murdock personally 
claimed to have made the model in 1784. Its existence was first 
made public in 1850 at a meeting of the Institution of Mechanical 
Engineers, and it was then the date of 1784 was attached to the 
Murdock model. 

[t is well known that Trevithick on all the cylinders of his 
locomotives and other high-pressure steam engines used the 
four-way cock first used on a high-pressure steam engine by a 
German engineer, Leupold, of Plunitz, near Zwickau, in 1720. 
“ Tredgold on the Steam Engine ” states that the short ‘* box ”’ 
slide valve—the slide valve now almost universally used—was 
invented in 1801 by Matthew Murray, of the firm of Fenton, 
Murray and Jackson, of Leeds, the firm that constructed the 
Blenkinsop rack rail locomotive in 1811. In your issue of 
April 29th, 1910, you illustrated a model of this locomotive and 
also a drawing reproduced from a French publication. Both of 
these show the Blenkinsop locomotive had four-way cocks fitted 
to its cylinders in exactly the same way as Trevithick fitted 
them.to his London locomotive of 1808. — 

As it is well known that Trevithick either sent to or had con- 
structed in Newcastle a locomotive—a duplicate of his Merthyr 
Tydvil locomotive ef 180—for Mr. Blackett, of Wylam, and 
also that in L808, at the time the locomotive was ruyning in 
London, Hedley, the engineer for Mr. Blackett, wrote to T're- 
vithick asking his assistance in equipping the Wylam line with 
locomotives, does the use of four-way cocks on the cylinders of 
the Blenkinsop Jocomotive not prove that in the construction 
of that engine Vrevithick was either consulted or his designs 
copied ? The latter would have been a most extraordinary 
proceeding on the part of a firm one member of which had 
invented the slide valve in its best forro and had ten years’ 
experience in the application of it. It therefore remains that 
either directly or indirectly Trevithick was concerned in the 
construction of the first locomotive that operated traffic to com 
mercial advantage on any railway. 

In all probability there will be a public celebration of the 
centenary of the opening of the Stockton and Darlington Railway 
in 1825, the first public railway operated by locomotives. In 
that event, is it not desirable that as many of the facts as possible 
should he collected and certified and an authoritative history 
of the locomotive compiled for publication. Should such ever 
he the case, it is to be hoped that nothing of the Samuel Smiles’ 
“Lives "’ or Hedley’s ‘‘ Who Invented the Locomotive ?” 
style will be allowed to appear in the publication. 

Jas. Dunrop. 

Glasgow, September 25th. 


THE BOY IN INDUSTRIES. 


Sir,—May 1, a business man understanding labour supply 
problems, make a frank appeal through the courtesy of your 
columns to all employers, especially engineering employers, who 
are vainly seeking thorough workers to-day, to resume co-opera- 
tion with me ? 

My primary work is to advise the right career for every boy 

and girl leaving school in Willesden sent to me, seeing the 
youngster and his or her parents personally, consulting the 
teachers and others directly concerned with the training, and 
bringing them into touch with the employers needing their 
services, In doing so, I shall impress the vital need of hard 
work, study, thoroughness, trustworthiness, and character, 
as the essential foundations of advancement in the career taken 
up. TIT shall take care that the proper opportunities for learning 
that which will make the beginner more and more useful to the 
employer are brought within the reach of the former and, by 
co-operation with the employer and sympathy with the young 
worker, fan the spark of ambition to succeed into a flame. 
_ Since undertaking my present appointment T have been 
inundated with the appeals of capable workers returning from 
service overseas, who find, as I-found after nearly three years’ 
comparative waste in the Army, great difficulty in re-entering 
the right employment. The sounder the capacity of the indi- 
vidual the greater his difficulty. to reach his proper place during 
or since the war. 

The urgent need of industry to-day is a fresh supp" ¢f thorough 
thinking workers, blind neither to the needs of employers nor 
their own legitimate wants. I have heard many an employer 
complain bitterly that he cannot secure this type of worker. 

T have during the past. few weeks talked kindly and earnestly 
With (1) the youngster leaving school and his parents ; (2) the 


boy ot 16 to 19, struggling in the wrong job and unable to reach 
the right one ; (3) the older employee. 

What doI find? The clean, bright, earnest boy of 14 to 16 
leaving school who would make good as a future engineer has to 
stifle his ambitions and take the first office or shop job which 
chance puts in his way; and his productive power for Britain 
is reduced 50 per cent. or utterly wasted. He slacks in the wrong 
job because his heart is not in it. 

A boy of 16 brings me specimens of his tracings and original 
drawings, specially done at home without assistance, eagerly 
undertaken to prove to me he would work if he could. He 
would earn and deserve the interest and commendation of a 
chief draughtsman if given his chance: and for the past year 
he has been thoroughly fed up addressing envelopes and licking 
stamps in the counting-house of a drapery firm. He started 
right—in the drawing-office of a national munitions factory. 
He gave every satisfaction, but when the Ministry shut up the 
works lads like this were dumped into that damnable pool of 
casual employment which we started widening in 1910 and have 
been constantly filling ever since. 

If I could start my 14 or 15-year-old boy as an apprentice 
where he would have a chance, if I could put my 16-year-old 
lad in an engineer’s drawing-office, if employers would come to 
the man who will see they get the right kind of boy, there would 
not be a tithe of the trouble and worry and industrial unrest 
from which we suffer to-day. The boy in industry is as right 
as rain when dealt with humanly and when given a fair oppor- 
tunity. That is what he is waiting for to-day. 

Frepx. E. JoHnson, 
Executive Officer for Choice of 
Employment. 
Kilburn, September 24th. 


TRISECTING AN ANGLE. 

Sir,—-Having been keenly interested in the letters on the 
above subject which appeared in Tne ENGINEER of May and 
June last, I venture to send you a simple geometrical construc- 
tion for the solution of this problem. 





“Tre EnGineer” 


Swain Sc 


Take any angle A BC. 

With point A as centre describe an arc intersecting the arms 
AB and AC at D and E. Trisect the chord of the are D E 
by the geometrical process and similarly trisect one division 
say. EG. 

With point A as centre and one-third of subdivision—one- 
ninth of the whole chord—as radius describe the circle Y. 

Draw tangents to the circle Y passing through the points of 
trisection F and G and intersecting the are at H and J. 

The angle is then trisected by drawing the lines A H and A J. 

This construction is suitable for any angle up to 90 deg. 

Any angle over 90 deg. and under 180 deg. can be first bisected 
and one-half trisected by this method :—Two-thirds of the 
-maller angle being one-third of the larger. 

I have tried this method on an angle—the radius of the are 
being 4{t.—-with satisfactory results. Can any of your readers 
give a mathematical proof of the construction ? 

E. W. Norron. 

Woolwich, September 25th. 


THE FIRST TRIPLE-EXPANSION ENGINES. 


Sir,—Seeing there is some correspondence re the above 
matter, I venture to beg a little of your valuable space. The 
first triple-expansion engine was one on three cranks, 120 deg., 
having eylinders ]lin. and I7in. and 24in. x 18in., 120 Ib. working 
pressure. They were built at Ouseburn Engine Works, New- 
castle-on-Tyne, in 1873, and were fitted into a ship called the 
Sexta—see ‘‘ Proceedings * of North-East Coast Engineers and 
Shipbuilders, 1884, and ‘‘ Proceedings,” Institution of Mechanical 
Engineers, Liverpool meeting, 1891. These engines gave a high 
result for those days : about 1} lb. per indicated horse-power per 
hour. Mr. A. Tavlor’s tandem triple was a later production. 
The Sexta’s engines were built to my designs and were a modifica- 
tion of a form of triple I patented in 1871. 

I feel I cannot conclude this letter without paying high tribute 
to the late Mr. A. Blechynden for the valuable assistance and 
suggestions made by him during the time he was making the 
actual working drawings. I was also greatly indebted to the 
late Mr. B. G. Nichol, who was then works manager at O-seburn 
Works, for help in the construction of an engine for which there 
was so little precedent to go upon. A. C. FRANKLIN. 
London, September 22nd. 








Tur London and North-Western Railway Compsny’s 
existing steamers Scotia and Cambria are to be renemed 
Minerva and Arvonia, in anticipation of two new vessels 
which are to bear the former names. The boats that will 


replace the Anglia and Hibernia—the latter became 





H.M.S. Tara—-will bear those names. 








Fuel Economy and Consumptions 
in the Manufacture of Iron and 
Steel.* 


By Professor W. A. BONE, Sir R. HADFIELD, and 
Mr. A. HUTCHINSON. 


(Continued from page 317.) 


Section III.—ANAtysis oF PRESENT-DAY FuEL Con- 
SUMPTIONS IN IRON AND STEEL Works. 


Or the twenty-five firms that responded to the Com- 
mittee’s invitation to make detailed returns regarding 
their fuel consumptions, nine were situated in Durham 
and Cleveland, four in Lincolnshire, five in the Sheffield 
area, six in the Midlands—including Salop—and one in 
Cumberland. Twelve of the undertakings owned blast- 
furnace plants only, nine both blast-furnaces and steel 
works, whilst the remaining four had steel works only. 
Altogether, therefore, twenty-one returns of blast-furnace 
and thirteen of steel works consumptions were made. 
For the sake of convenience the twenty-one blast-furnace 
returns will be first of all separately considered, in groups 
according to the quality of iron smelted. Next the returns 
of the steel works associated with blast-furnace plants 
will be dealt with. Finally, those from the four steel 
plants not attached to blast-furnaces will be taken. All 
figures for fuel consumptions will be given in terms of 
hundredweights of coke or coal per ton of iron or steel 
produced. 


A.—BLAST-FURNACE RETURNS. 


First Group.—PLants SMELTING CLEVELAND [Ron- 
STONE. 

Returns were forthcoming from seven blast-furnace 
plants smelting calcined Cleveland ironstone with Durham 
coke. Three of these plants were attached to steel works. t 

The averaye coke consumption in the blast-furnace for 
the seven plants in question is, as nearly as possible, 
23.5 ewt. per ton of pig iron produced. If due allowance 
be made for the undoubted deterioration both in the quality 
of Durham coke and in the iron content of Cleveland iron- 
stone during the past fifty years, the figure would appear 
to be near the *‘ practical limit ’’ assigned by Bell in 1872 
for the then Cleveland conditions. It is indeed remarkable 
that Bell’s prediction should have been so nearly fulfilled. 
Assuming that a good Durham coking coal—dry—yields, 
in by-product ovens, on the average 72 per cent. of coke 
for the blast-furnace, the corresponding amount of dry 
coal charged into the coke ovens would be 32.65 cwt., 
or 1.65 ton. The “ surplus” coke-oven gas obtained 
would be 8000 cubie feet of gross calorific value 
485 B.Th.Us. per cubic foot. The potential energy in this 
surplus gas would therefore amount to 3,880,000 B.Th.Us. 
per ton of iron produced in the blast-furnace. 

The average amount of other fuel—small coal, coke 
breeze, &c.—used for calcining and other purposes in these 
plants would appear to be almost 3.5 ewt. per ton of iron 
produced. If, for statistical purposes, this fuel is taken 
as half coke breeze and half small coal whose ** fuel value ”’ 
is only 80 per cent. that of a coking coal, the total dry 
‘ coking coal” consumption per ton of iron produced 
would be 36.5 cwt.—1.825 tons—the “ surplus ”’ gas from 
which would amount to about 9000 cubic feet. 

The estimates of heat losses af the bells, boilers, and 
stoves varied between 9 and 26 per cent. of the total heat 
of combustion of the coke charged into the furnace. The 
average figure was as nearly as possible 13.5 per cent. It 
is difficult, in the absence of more complete data and further 
detailed investigation, to criticise these figures. On genera! 
grounds, however, where steam engines are used to 
generate the blast and the distribution of the blast- 
furnace gas is approximately 50 per cent. to the boilers, 
30 per cent. to the stoves, and up to 20 per cent. as surplus, 
it is difficult to see how the combined losses at the boiler 
ond stoves could be much less than 15 per cent. of the total 
heat of combustion of the eoke charged into the furnace. 
The totel losses at the bells, stoves, ed boilers could 
hardly be less than 17.5 sid might be «3 high as 20 per 
cent. This estimate applies, of course, to the average 
present-day conditions on these plants, and not to the 
ideal state of things set forth in the preceding section of 
this report. 

On only two of the seven plants were gas engines used 
for generating the blast ; the other five used steam engines. 
In four of the latter cases the exhaust steam was being 
utilised to generate electric power. In no case was the 
blast-furnace gas for either stoves or boilers being cleaned. 
In only one case had any attempt been made to utilise 
the heat in the molten slag from the plant. In no case 
had *‘ dry” blast been used. Two firms stated that the 
working of their furnace was rather more economical 
during the summer than during the winter months. 


SEconD Group.—PLANtTs SMELTING LINCOLNSHIRE ORES. 


Of the four firms in this group that made returns two 
had steel plants attached to their blast-furnaces. In 
two cases slack coal was used for calcining the ore ; 
another firm used gas for this purpose ; whilst in the fourth 
case the ore was charged into the furnaces in its raw state. 
In two cases the furnaces were fitted with double bells. 
No cstimates were forthcoming of the heat losses at either 
bells, stoves, or boilers, although particulars of the tem- 
peratures and compositions of the chimney gases were 
given in all cases. On>- firm was using gas engines for 
generating the blast ; another was using both gas and steam 
engines. The remaining two used steam engines only, 
although in one case the exhaust steam was being use«l 
to generate electricity by means of low-pressure turbines. 
One firm reported having experimented on one furnace 
with dry blast without finding any advantage as regards 

* Abstract of a report presented to the Iron and Steel Institute 
Autumn Meeting, on behalf of the British Asscciation Fuel 
Economy Committee. 

+ In the original report a table is given at this point showing 
the fuel consumptions and estimated heat losses at each of the 
seven plants. A similar table is given for each succeeding group 
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fuel economy. With regard to gas cleaning, one firm 
cleaned all the gas required for the stoves as well as for 
driving the blast engines and generating power; another 
cleaned it for gas engines and soaking pits, but not for the 
stoves. The other two firms did not clean the gas at all. 

The average coke consumption in the blast-furnace for 
the four plants is about 33 ewt. per ton of pig iron pro- 
duced, a notably higher figure than the average already 
shown for the seven Cleveland plants. Assuming the coke 
to have been manufactured in regenerative by-product 
ovens from a Yorkshire coal yielding in the dry state 
70 per cent. of coke, the corresponding dry coal consump- 
tion at the ovens would have been 47 ewt., i.e., 2.35 tons. 
The available “ surplus ’’ coke-oven gas from this would 
have been 11.750 cubic feet with a total potential heating 
value of 5,700,000 B.Th.Us. per ton of iron produced. 
Such a surplus, in combination with the surplus gas from 
the blast-furnace, ought, if economically used by the best 
methods, to be more than sufficient to convert the molten 
pig iron into finished steel sections without any further 


fuel. 
Grovup.—PLants SITUATED IN THE MIDLANDS 


MAKING CHIEFLY FounpDRY oR Basic Iron. 


THIRD 


Of this group of seven plants, four smelted basic iron for 
conversion into steel in adjacent open-hearth furnaces ; 
another smelted foundry iron only, whilst a sixth made 
‘ cold-blast ’’ iron. None of these firms returned any 
detailed estimates of the total heat losses at bells, stoves, 
and boilers, although one stated that its losses at the 
stoves were 40 per cent. and at the boilers 57 per cent. 

The table of fuel consumptions for this group shows that 
one of the seven plants, a plent making basic iron for steel 
works, used 28 ewt. of coke in the blast-furnace per ton of 
iron produced, no other fuel being used elsewhere on the 
plant. The furnaces in this case sre fitted with double 
bells, the blowers are driven by gas engines, and the surplus 
gas is burnt under water-tube boilers to generate steam 
for the rolling mills. A second plant making No. 3 foundry 
iron used in the blast-furnaces 13} ewt. of coke and 
283 ewt. of coal per ton of iron produced. Elsewhere on 
the plant 2 ewt. of cannel coal and 1} ewt. of slack were 
used as fuel. The furnaces in this case have open tops. 
The dry blast process was tried for twelve months, - but 
although the output was increased by 15 per cent. no fuel 
economy resulted. A third plant making basic iron for 
steel works used 24} ewt. of coke in the furnaces per ton of 
iron, no other fuel being used elsewhere on the plant. 
The blowing engines in this case are steam driven. A 
fourth plant making Staffordshire iron used 26} ewt. of 
coke per ton of iron. Making basic iron for steel works 
the same plant used 29 ewt. of coke. Elsewhere than in 
the blast-furnaces the only fuel used on this plant is a 
small amount of coke breeze for calcining. Compoynd 
condensing steam engines are used for driving the blowing 
engines. <A fifth plant making basic iron for steel works 
returned its consumption of coke in the blast-furnace at 
20 ewt. to 21 ewt. with 36 per cent. of iron.in the burden 
and 26cwt. to 27 ewt. with 27 per cent. of iron. This 
plant estimated the loss at the bell at 5 per cent. of the 
coke charged. The blowing engine is steam driven. 
Dry blast was used and was found to save from 3 to 33 per 
cent. of the fuel, but this economy was not sufficient to 
pay the interest on and depreciation of the extra plant 
involved. A sixth works making cold-blast iron uses 
24.72 ewt. of coke in the furnace per ton of iron pro- 
duced. In addition, some small coal is used for calcining 
purposes. The furnaces in this case have open tops. 
The seventh plant, the nature of the iron made at which is 
not specified uses 29.24 ewt. of coal and 2.54 ewt. of coke 
in the furnace per ton of iron produced, no other fuel being 
required elsewhere. The report does not analyse the 
returns under this group. 

SMELTING HEMATITE OREs. 


Fourta Group.—PLANTsS 


Six plants smelting hematite ores made returns, of 
which five were in the Cleveland district, the remaining 
one being in Cumberland. The coke consumptions in the 
blast-furnace were as follows, no other fuel being used 
excevt a small amount of coal for locomotives, &c. 

Firm No. it. We VE ATX AA SAE 
Cwt. of coke per ton of 

WOR... «+ vs ss BED. SIO. 20.0 20.0 22.0 Bie 

Of these plants Nos. II., VI., and V. were attached to 
steel works. In the case of No. XX. all the exhaust 
steam from the blowing engines was used by a power 
company for generating electricity, and in the case of 
No. XXI. it was used for heating the boiler feed-water. 
No. XIX. reported that “‘ a very small proportion of the 
exhaust steam was used for heating the boiler feed ; some 
of the engines have condensers and others exhaust into 
atmosphere.”’ None of the three firms in question gave 
ony particulars about the temperatures snd compositions 
of the waste gases from their stoves and boilers; two of 
them said that they did not know what their heat losses 
No. XXI. stated that it had a 40 per cent. excess 
allowed to go to 


were. 
of gas above its requirements which was * 
waste.” In no cese had any attempt been made to 
utilise the heat in the molten slag or iron. The average 
coke consumption for the six plants in question is 21.33 ewt. 
per ton of iron produccd; this would be equivalent to 
30 ewt. of dry Durham coal carbonised in by-product 
Ovens. 


SUMMARY. 


Leaving out of account the two plants in the third group 
where the fuel charged into the blast-furnaces is a mixture 
of coal and coke, we obtain as nearly as possible the follow- 
ing average figures for coke consumptions in the furnace 
per ton of iron produced and their coal equivalents :— 


Midlands. 
Basic. 


Lincoln- 


shire. Hematite. 


Qual ty of iron. Cleveland. 
Number of plants 

averaged cn 7 oe 4 
Average coke con- 

sumption, ewt. 33.0 
Average coal equi- 

valents, cwt... 


4 oe 6 


23.5 26.0 21.33 


47.0 37.0 30.0 


32.65 


These figures do not, of course, include any allowance 
of small coal or coke brecze that may be used in calcining 





the ores or for the works locomotives, &c. Of the twenty- 
one firms included in the returns only three had their 
furnaces fitted with ‘* double bells,’’ whilst two of them 
worked with open tops. Only five of the firms used the 
furnace gases in internal combustion engines for generating 
the blast: the remaining sixteen all used steam-driven 
blast engines. Of the latter. eight used their exhaust 
steam, or the greater part of it, fur generating electricity 
in low-pressure turbo-alternators ; other four used it for 
heating the boiler feed-water. In three of the remaining 
eases the steam engine was described as ‘‘ compound con- 
densing.”” From such details as were given for the tem- 
peratures and compositions of the waste gases from the 
gas-fired boilers, it is evident that the heat losses were 
considerable, and the efficiency of steam raising low. As 
a rule better combustion of the furnace gases was obtained 
in the stoves than in the boilers, though here again, in 
some casez, far too great an excess of air was used in burn- 
ing the gas. In only one case was the gas for the stoves 
cleaned. An unsatisfactory feature about the returns was 
that at least half of the firms apparently had no data 
sufficient to enable them to estimate even approximately 
their heat losses at the stoves and boilers, whilst four of 
them confessed to having no data whatever as to the 
temperatures and compositions of their chimney gases. 

Apparently only one firm had made any attempt to 
utilise the heat in the molten slag from the furnaces. 
Three of the firms had either experimented with or adopted 
“ dry blast.”” Of these two reported that no fuel economy 
had resulted, though one of them stated that the furnace 
output had increased by 15 per cent., whilst the third had 
found e saving of 3 to 3} per cent. in fuel, which, however, 
was insufficient to pay interest and depreciation upon the 
plant required to dry the blest. 

The general impression conveyed by the results as a 
whole is that in most cases there are considerable margins 
for economising fuel on British blast-furnace plants, 
chiefly in the direction of (a) reducing losses at the bells, 
(+) improving the utilisation of that portion of the gas which 
is used for heating the blast, (¢) substituting gas-driven 
for steam-driven blast engines, (d) utilising the heat carried 
away in the molten sleg, and (¢) instituting a more 
systematic fuel control throughout the plant as a whole. 


B.--OPEN-HEARTH STEEL WORKS FUEL 
CONSUMPTIONS. 


We have found it mere difficult to analyse and compare 
the returns of fuel consumptions from steel works than in 
the case of those from biast-furnace plants, because of the 
much greater differences in working conditions. These 
differences were chiefly in (1) the types and sizes of the 
open-hearth furnaces employed, (2) the character and pro- 
portions of metal—pig and scrap—in the charge per ton 
of ingots produced, (3) the proportions of molten and cold 
metal in the charge, (4) the type of sections finally rolled. 
For the sake of convenience we propose to use the follow 
ing descriptive terms :— 

** Molten pig processes."’-—Where 85 per cent. or more of 
the total metal charged was made up of molten pig iron 
from the blast-furnace. 

“© Mired processes.”’-—Where the proportion of molten 
pig iron in the charge varied between 40 and 70 per cent., 
the remainder of the material—pig and scrap—being 
charged in cold. 

* Cold proresses.” 
charged. 


Where no molten metal at all was 


STEEL Works FEmprioy- 
CONJUNCTION 


First Group.— RETURNS FROM 
ING ‘*‘ MOLTEN Pia 


WITH BLAST-FURNACES. 


PROCESSES ”’ IN 


Returns were forthcoming from four firms working 
molten pig processes in conjunction with blast-furnace 
plants, where alone it is possible to achieve an ideal fuel 
economy in steel making. In analysing them we have 
attempted to deduce from the data placed at our disposal 
an estimate of the total coal that would have been used 
in producing a ton of finished steel sections from the 
original iron ore, on the supposition that the blast-furnace 
coke had been made by carbonising a suitable coal in by- 
product recovery ovens. This figure is both interesting 
and important, because it brings into the account any use 
made of the blast-furnace and coke-oven gases, either on 
or in connection with the blast-furnaces, steel works, and 
rolling mills, and shows at a glance how far the plants in 
question were from achieving the “ ideal” fuel economy 
referred to in a pr°vious section of this report. 

It would appear from the returns that in the Cleveland 
district the totel coal consumption in the steel works 
varied, on representative well-equipped plants, between 
10 ewt. and 12.5 ewt. per ton of finished sections over and 
above that used on or in connection with the blast-furnaces. 
The total cozl consumption from ore to finished sections 
was probably in no case lower than 40 cwt. and might 
amount to 45 cwt.—and in some cases even more—per 
ton of steel output. In the ‘case of Lincolnshire plants 
the total consumption from ore to finished sections came 
vut at about 50cwt. and 55ecwt. per ton respectively. 
Assuming these to be fairly representative figures, it is 
clear that further great economies remain to be achieved 
before we shall have arrived at the conditions which should 
be aimed at, and which we regard as possible of achieve- 
ment in the case of plants situated as these are. The 
possible further margin of economy in the Cleveland plants 
would appear to be in most cases between 5 ewt. and 10 ewt. 
of coal per ton of finished steel sections: in the case of 
the Lincolnshire works it would be decidedly greater. 


SEconp GrRovuPp.—RETURNS FROM STEEL WORKS 
Ustne “ Mrxep PrRocEssEs.” 


Three other firms, all with steel works connected with 
their blast-furnace plants, made returns which could be 
analysed in a similar way to those of the previous group. 
Seeing, however, that they were employing “ mixed 
processes,” it seemed advisable to deal with them as a 
separate group. 

Any increase in the proportion of cold scrap in the charge 
might be expected to influence the fuel consumption in the 
open-hearth furnace in each of two opposite ways, namely, 
(a) increasing it, on account of the additional amount of 
heat required to melt the charge, but (6) deercssing it 





because of its dilution of the impurities to be removed 
It would not, however, be likely to affect materially th, 
consumptions of fuel in the soaking pits, re-heating fyy. 
naces, rolling mills, &c. The returns now under con. 
sideration do not, however, show any marked differences 
from those of the previous group so far as the open-hearth 
furnaces are concerned. Where, however, the  tota] 
expenditure of fuel in the combined blast-furnace and stee} 
plants per ton of finished sections is being considered jt 
is obvious that any large decrease in the proportion of pig 
iron added to the charge in the steel-works must corre. 
spondingly reduce the amount of coal consumed at the 
coke ovens, so that the grand total might actually work out 
less than for plants using ‘‘ molten pig processes.” 

In the case of one works the furnace charge per ton of 
ingots consisted of 8 cwt. to 10 ewt. of molten pig, 2 cwt, 
of cold pig, and 10 cwt. to 8 ewt. of cold scrap. The coal 
consumption at the steel works, that is to say, for the 
open-hearth furnaces, soaking pits, reheating furnaces, 
and rolling mills, is returned at 10.8 ewt. per ton of finished 
sections. The coal required at the coke ovens and blast. 
furnaces to produce the pig iron used is given as 21 cwt,, 
so that the total equivalent consumption is 31.8 ewt. of 
coal per ton of finished sections. At a second works where 
the charge consisted of 14 ewt. to 15 ewt. of molten pig, 
no cold pig and 6 cwt. to 6} cwt. of cold scrap, the fuel 
consumption at the steel works is given as 19.35 ewt. 
of coal per ton of finished sections. The coal required 
at the blast-furnaces and coke ovens to produce the pig 
iron used is 25.7 ewt.,so that the total equivalent fuel 
consumption is 45.05 ewt. of coal: per ton of finished 
sections. At the third works the charge consisted of 
12.4 cwt. of molten pig, 0.8 ewt. of cold pig, and 6.7 cwt. 
of cold scrap. The steel works consumption of fuel is 
13.85 ewt. and the coke oven and blast-furnace consump- 
tion equivalent to the pig iron used is 22.4, giving a total 
of 36.25 ewt. of coal per ton of finished sections. 

The amount of coal allowed for the manufacture of the 
proportion of pig iron charged into the steel furnace has 
in each of these three cases been calculated for each firm’s 
own returns of blast-furnace coke consumptions, on the 
supposition that a 70 per cent. yield of coke was obtained 
2* the by-product ovens. 


Tuirp Grove.—StTEEL Works Usrine ** Coup 
PROCESSES.” 
Three firms using “* cold processes’ made returns. The 


results summarised are as follows :— 


Firm. ; If. 
Charge, cwt.: 
Cold pig Be 
| ne ie 
Total coal consumption, ewt. 


9.4to 11.0 
11.0 


20.25 to 23.0 


12.0 
9.0 


21.75 


The figures for the charges are those for the production of 
a ton of ingots. The coal consumption figures cover the 
whole expenditure of fuel at the steel works, namely, at 
the open-hearth furnaces and mixers, the reheating fur- 
naces, the rolling mills, and elsewhere. They are, however, 
not expressed as hundredweights per ton of finished ser- 
tions, but as hundredweights per ton of ingots produced, 
and as a ton of ingots does not necessarily produce a ton 
of finished sections the fuel consumption figures under this 
group are not strictly comparable with those in the two 
preceding groups. 


SumMARY OF RESULTS. 


As might be expected, the coal consumptions at the 
open-hearth furnaces proved to be least with the ** molten 
pig” and greatest with the “* cold’ processes; thus we 
find :— 

Average. 
Cwt. 
6.35 
7.65 


9.45 


Cwt. per ton 
of ingots. 
6.00to 7.00 
6.25to 8.75 
7.00to 12.00 


Molten pig processes .. 
Mixed processes . . 
Cold processes 


It would appeer that, averaging the returns for each 
type of process, the total amount of coal consumed 
between casting the steel from the open-hearth furnaces 
into ingots and finishing off the sections at the rolling mills 
is, as @ general rule, about equal to that consumed at the 
furnaces. Thus in the “ molten pig process ’’ returns the 
total steel works coal consumption averaged 1.9 times, in 
the “ mixed process” returns 1.95, and in the ‘ cold 
process” returns 2.2 times, that consumed at the open- 
hearth furnaces in each case. 

Almost all the returns relating to the compositions and 
temperatures of the waste gases from steel furnaces, 
soaking pits, boilers, &c., reveal @ considerable loss of 
heat, a large proportion of which would be recoverable in 
waste heat boilers. In many cases also far too great an 
excess of air was being used in the furnaces. Undoubtedly 
much fuel could be saved if more attention were paid to 
the proper proportions of the gas and air in the furnsces 
and to the recovery of the wxste heat from the chimney 
gases. 


C.—BESSEMER PRACTICE. 


Two of the firms making returns employed, inter adia, the 
Bessemer process. The data submitted from one of them 
did not suffice to enable us to deduce the fuel consumption 
in connection with the conversion process, apart from the 
subsequent finishing-off of the ingots. From the. other 
firm’s returns the following information has been 
extracted :— 

Fuel per ton of 
steel produced. 
Cwt. qr. Ib. 
ye SE 
se fe 
10 
23 


Coal for steam raising for blowing engine 
Cokeatcupolas .. .. .. «. ‘4% 
Coal for heating up ladles, &c. 

All other purposes ee 


Total be: latel0k An 


Or allowing for the coal equivalent ( ps ) 


of coke ae eke Tee 


D.—COKE CONSUMPTIONS IN CRUCIBLE STEEL 
SMELTING. 
Although the prime object of the Committee’s inquiry 


was to obtain data concerning the consumption of fuel in 
the manufacture of structural steel, two Sheffield firms 





1919 
———:}= 


removed, 
*rially the 
ating fyp. 
nder cop. 
lifferences 
en-hearth 
the total 
and stee] 
sidered jt 
ion of i 
ist coun 
d at the 
work out 
hi 
er ton of 
ig, 2 cwt, 
The coal 
, for the 
furnaces, 
; finished 
id blast. 
21 ewt., 
Ss ewt. of 
KS whera 
ten pig, 
the fuel 
35 Cwt, 
required 
the pig 
ent fuel 
finished 
sted of 
1.7 owt, 
fuel is 
nsump- 
a total 


» of the 
ace has 
1 firm’s 
on the 
tained 


The 


I. 


» TLL 
.0 


0 23.0 


ion of 
ar the 
ly, at 
y fur- 
rever, 
l ser. 
uced, 
m ton 
r this 
' two 


the 
rlten 
3 we 


Oct. 3, 1919 


THE ENGINEER 


343 








— 
supplied information respecting the coke used in melting 
steel in crucible furnaces, One reported a coke consump- 
tion of 2 tons 15 ewt. and the other of 3 tons 75 ewt. for 
the melting operetion only, Ge., not including annealing 
of the pots. 

Both firms reported edversely regarding the substitution 
of by-product for beehive coke in their crucible furnaces. 
One said: ‘* By-product coke is not so hard nor clean as 
beehive coke. The former gives an excess of slag in the 
bers end pots which prevents the necessary high heats 
being obteined.”” The other wes even more decisive in 
its condemnetion of by-product coke, saying: ‘* By- 
product coke for crucible steel melting is altogether useless 
and could not be considered for one moment for the melting 
of modern steel such as high-speed steel and various other 
special steels. This coke hes not sufficient heating power. 
owing. we presume, to so much having been taken out of it 
in obtaining the by-products.” 

These two opinions are reproduced, without endorse- 
ment or otherwise, beceuse inquiry has shown that they 
are widely held in Sheftield. Whether or not—and if so, 
then to what extent—such allegations as the ebove about 
the inferiority of by-product coke for crucible steel melt- 
ing are well founded ought, we consider, to be made the 
subject of a thorough and independent scientific inquiry 
in the interests of national economy. It can, however, 
be definitely ssid that there is no ground for the assump- 
tion that by-product coke hes not sufficient heating power 
* owing to so much having been taken out of it in obtain- 
ing the by-products.’ Such differences as there may be 
between the suitability of beehive and by-product cokes 
for the purpose in question must, if they exist ot oll, be 
due to quite other causes which should be capable of dis- 
covery and precise definition. Moreover, if e reel compari- 
son is to be made between the suitabilities of the two kinds 
of coke in question, it ought to be in respect of consign- 
ments made from the same coal and not, as is often the case, 
as between cokes made from different coals. There seems 
no real ground for supposing that were the seme coal 
carbonised in “ behive end in modern ‘ by-product ”’ 
ovens, the coke.from the former would be either harder or 
cleaner than the other. The matter is one demanding 
much further investigation before any finel conclusion 
can be reached. 

In reply to the questions whether there is any practical 
objection to the use of ges instead of coke for melting 
purposes in the menufecture of crucible steel, one of the 
firms stated thet it was able to control the heat more and 
get a better product with coke than with gas. The other 
firm said it had no experience of ges melting, and there- 
fore could not answer the question, adding, however, that 
exhaustive experiments made in Sheftield some years ago 
had resulted “ in e draw ” between ges and coke. It is 
to be hoped thet if any records of such experiments exist 
some further informetion concerning them may be forth- 
coming, becuse the subject is one of considerable impor- 
tance and ought to be thoroughly explored. 


Section IV.—ConciuptInac REMARKS. 


In concluding our tesk of analysing and presenting the 
mass of valuable data and information which was com- 
municated to the Committee, we desire to say that we are 
fully eware how difficult it is to avoid the introduction of 
errors into the comparative statements and tables included 
in this report. There must necessarily have been some 
imperfections, both in the collecting of the date and the 
mode of analysing them, and the resulting records and 
comparisons have no doubt suffered to some extent. But 
we believe that no such complete nor comprehensive data 
have until now been collected and made available for 
public discussion, end that, notwithstanding the possi- 
bility of minor errors, certain broad general conclusions 
can be legitimately drawn from them. 

The results, es & whole, prove beyond all question that 
much yet remains to be done before British iron and steel 
works will have attained to enything like the practical 
ideal of fuel economy which at least three leading iron and 
steel makers have declared to be even now etteinable. 
None of the returns show that, even where coke ovens, 
blast-furnaces, steel works, and rolling mills are con- 
centrated on one site and under one management, the 
manufacture of the steel and its subsequent rolling into 
finished sections have as yet been accomplished with no 
other expenditure of coal then that which must be charged 
into the coke ovens to make the coke required for the 
blast-furnace. In his memorandum to the Coal Con- 
servation Committee in October, 1917, Mr. Benjamin 
Talbot estimated that e@ ton of finished steel sections could 
then be produced with no greater expenditure of fuel than 
35 ewt. of coal st the coke ovens. According to our 
analysis of the returns of the four firms using “* the molten 
pig process,’ none of them is using less than 40 ewt. of 
coal per ton of finished steel sections, and two were using 
about 50 ewt. to 55 ewt. 

There are so meny directions in which further large 
economies may be effected, even when the necessary 
concentretion end co-ordination of plant units has been 
secured, thet we cannot hope to do more than indicate a 
few of the more obvious of them. The surplus blast- 
furnace and coke-oven gases can undoubtedly be much 
better and more fully utilised than they are to-day on 
most plents. The data published in this report concerning 
the temperatures and compositions of waste gases from 
boilers, stoves, furnaces, and soaking pits show that the 
science of combustion is, as a rule, either imperfectly 
understood or very bedly applied by those in charge of the 
plants. A great deal of heat can, and ought to be, recovered 
from such waste gases. Authorities have estimated this 
heat as equel to thet obtainable from the combustion of 
150 1b. to 250 lb. of coal per ton of steel ingots produced. 

Such satisfactory progress is now being made with the 
electrostatic cleaning of blast-furnace gases thet the day 
mey be confidently anticipated when all the gas—whether 
required for stoves or engines—-will be so cleaned. This 
will undoubtedly increase the thermal efficiency of the hot- 
blast stoves and make a larger surplus of gas available for 
the steel works. It seems a barbarous practice to burn 
uncleaned blast-furnace gas in Lancashire boilers, whose 
efficiency probably does not exceed 55 per cent., when, if 
cleaned, its potential energy can be transferred into electric 
power vid the gas engine and dynamo. The day is fast 
approaching when, in steel worksadjacent to blast-furnaces, 
all stationary machines, including blowing engines, cranes, 


and rolling mills, will be electrically driven by current 
generated from the explosion of blast-furnace gas in internal 
combustion engines. Even now steam-driven reciprocat- 
ing blowing engine should be superseded by electrically 
driven turbo-blowers. 

When such reforms have been carried out in connection 
with the blast-furnace plant we may look for the abolition 
of the ‘‘ gas producer ”’ in the adjacent steel works, a step 
much to be desired. The blast-furnace is the place where 
all the coal on an iron or steel plant should be gasified after 
it has been carbonised in the coke ovens. The problem 
of recovering and utilising the heat carried away in the 
molten slag from the blast-furnace is one which ought to 
be solved in the near future. 

We would again emphasise the view that the problem 
of fuel economy, as it presents itself to-day, is 
one rather of scientific organisation and co-ordination 
than of the discovery of new principles. In all the larger 
works there ought to be an organised staff wholly engaged, 
under competent direction, in controlling the fuel con- 
sumption. Such control ought not to be relegated to a 
member of the technical staff whose chief attention must 
be given to the supervision of machines or of operations in 
which the consumption of fuel is merely an incidental 
and perhaps even subordinate consideration. It should be 
borne in mind that our scientific knowledge regarding 
fuels and their combustion has developed so rapidly during 
the past twenty years that it has now become a separate 
branch of technology for which special training is required. 
Without such training the ordinary works chemist, and 
still more so the engineer, is not competent to handle the 
subject. The task of training a sufficient number of com- 
petent men is one that will tax to the utmost the resources 
of the various laboratories established within recent years 
for the special study of fuel technology at our universities, 
and the Government should be urged, as a matter of 
pressing and vital importance, to assist by adequate 
financial support, the extension of such educational 
facilities. A great deal might also be accomplished by 
some co-operative or collective effort on the part of a 
group of works in one and the same neighbourhood. Such 
group of firms might well unite in establishing for their 
joint benefit a common fuel laboratory and staff. The 
increasing cost of coal and the present serious fuel situation 
will probably compel action along some such lines. 

The full accomplishment of all, or indeed any of, these 
reforms will demand much co-operative investigation and 
action throughout the whole industry. But the fuel 
situation has now become so serious in this country that 
the industry ought to cast aside sectional or individual 
interests or jealousies in a mighty and patriotic concerted 
effort to achieve the utmost efficiency and economy in its 
use of coal. It is a duty that it owes both to the present 
generation and to posterity. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Fresh Labour Troubles. 


THis week the country is face to face with a 
strike the magnitude of which dwarfs the alleged strike of 
50,000 ironfounders into insignificance, and the effects 
of which are of a vastly graver character to all the iron 
and steel and engineering interests of the kingdom. The 
railwaymen’s strike has created angry feelings among 
ironmasters and master engineers and manufacturers from 
one end of the Midlands to the other. It is little comfort 
to take note of a widely prevailing sentiment that if a 
collision with Labour had to come, “* it might as well come 
first as last, repressed agitation being the worst possible 
condition in which to carry on trade,’’ the seriousness of 
the present situation being that a general closing down of 
works must immediately follow any interference with rail- 
way transport. Under these circumstances Midland and 
Staffordshire manufacturers view the outlook with the 
deepest concern. The works in this district have been 
brought to a standstill, and this condition must materially 
extend if the railwaymen remain out. One of the first 
South Staffordshire concerns to be hit was the Spring Vale 
works and steel works of Alfred Hickman, Limited, at 
which the blast-furnaces were damped down immediately 
the strike was proclaimed, and this week the steel plant 
has been practically idle. Some 2800 hands are out of 
employment at this works alone, a figure which I only 
mention as indicative of the numbers of operatives which 
have been displaced at other works also. 


The Ironfounders’ Strike. 


From the point of view of the employers the 
position of the ironfounders’ strike in the Midlands is 
this week more satisfactory than they had expected. 
In most cases this strike of itself would not have caused 
any serious interference with trade, though it is generally 
admitted that stocks of castings are being seriously 
depleted. The number of foundries that have actually 
stopped because of the absence of the moulders and core- 
makers is not as great as the returns of the strikers would 
seem to suggest, for the reason that a considerable body 
of labour unconnected with the ironfounders’ union proper 
was prior to the railway strike still at work. No serious 
amount of incidental dislocation has occurred. In most 
cases the stock of castings, augmented by the output of the 
men who have refused to come out, would suffice to carry 
on for three or four weeks. The largest iron and steel 
works have foundries of their own, chiefly for the replace- 
ment and repair of plant. As long as plant renewals do 
not become urgent, iron forges and mills can go on without 
interruption, and in most cases this would be for some 
time. The employers hereabouts are pretty confident 
that the strike will collapse. Rather more than 3000 iron- 
founders, coremakers, and dressers are out in the Birming- 
ham and South Staffordshire district, which normally 
employs about 5000 men in these branches. There are 
grave doubts whether the strike policy commands anything 





like unanimous support among the rank and file of the 


unions concerned. It has been stated that the funds of 
the Friendly Society of Ironfounders amount to less than 
£3 per head. As all the membership has been called out, 
it is evident that the very modest strike pay of 14s. per 
week must speedily exhaust the strikers’ exchequer. As 
regards other unions which have foundrymen enrolled, 
they seem to be abiding by the national agreement, and 
the attitude of the trades unions generally promises small 
support to the men who are out. Up to now there is no 
serious symptom of other engineering unions making 
common cause with the strikers. No negotiations have 
taken place locally between the strike and the federated 
employers. The crisis is being handled at headquarters, 
and there is complete solidarity. The attitude of the 
masters in Birmingham is that, whatever it involves, the 
issue must be fought out. They are, in fact, not free to 
make any bargain outside the national agreement even if 
they wished to do so, 


Lock-out in Nut and Bolt Trade. 


What looks very much like a ‘‘ ock-out ”’ has 
oceurred at one of the leading bolt and nut works at 
Wednesbury, in South Staffordshire, where about 600 men 
and women have been stopped. The trouble appears to 
have arisen owing to a number of bobbers and polishers 
not turning up to work. The management attempted to 
meet the difficulty by putting other employees on the 
work: but this was objected to by the operatives, and, 
as it was impossible to carry on the works with this depart- 
ment idle, it was determined to close down altogether, 
and a notice to that effect has been posted up. The 
owners of the works have been the recipients of congratula- 
tions from many quarters at the step which they have 
taken. In these decadent days of relationships between 
Capital and Labour it is voted to be quite refreshing to 
find a management of sufficient grit to presume to defend 
its own property. The Midlands had almost begun to 
think that “ lock-outs ’’ were a weapon which employers 
had quite hung up in their halls, to be reached down no 
more, and that ‘strikes’’ in the hands of the workers 
were the only swords left. 


“6 


Manufactured Iron Trade. 


Apart altogether from so many ironworks having 
been stopped by the railway strike, new business is slowing 
down a good deal at the iron mills. Just prior to the 
railway trouble, deliveries were being made more promptly 
than for some time past. This has to some extent en- 
couraged the placing of orders by merchants, but as 
there is a prevalent belief that present prices cannot be 
maintained, buying is very cautious. The October 
quarterly meeting is due to take place in Birmingham 
next week, a circumstance which makes the enforced 
inactivity of the ironworks at the present time the more 
unfortunate. The October fixture is often the most 
important of the whole year in the Midland and Stafford- 
shire iron trade, but if the railwaymen should continue out, 
next week’s meeting in Birmingham must suffer in many 
respects. Indeed, it would not be surprising if the gather- 
ing is postponed. A steady business is passing in bars. 
There is no change in values. Ordinary chain iron is in 
regular request at £23 to £23 5s. The Black Country 
chain and anchor trades are still good buyers, substantial 
orders continuing to come in from the shipyards. Reports 
of a renewal of the trade with Belgian bar mills do not 
seem to have any very solid foundation. No great develop- 
ment is to be looked for in this direction for some time to 
come. The Belgians are badly off for coke, and have only 
about a score of blast-furnaces in operation. Puddled 
bars are not very freely offered, makers complaining that 
the trade is hardly worth having at £17 5s., the prevailing 
minimum. Some furnace owners are not prepared to 
entertain business at less than £17 10s. The regular 
quotation for iron tube strip remains at £24, but some of 
the mills are in want of orders, and a tendency to shade 
the price has been noted occasionally. 


Steel Trade. 


Yesterday American agents were off the market 
for steel tube strip. If this presages anything like a general 
suspension of American supplies, it will be an important 
factor in the situation. Quotations for American sheet 
bars and billets are likewise withdrawn in, at any rate, 
one prominent case. Whether this development has any 
relation to the strike in the United States does not appear, 
but the decision was taken before the rupture actually 
came. Importers are booking business in plates, but 
they are not open to consider anything under three-six- 
teenths thick. 








SHEFFIELD. 
(From our own Correspondent.) 
Paralysing Trade. 


SaturpDAy found all the loss and inconvenience 
caused by the moulders’ strike swallowed up by the 
paralysing effect of the railway hold-up. It really seems 
as if some malignant influence is at work endeavouring 
to prevent the development of British trade in the new 
industrial era. The outlook was most hopeful just when 
the moulders came out, but since then things have been 
going from bad to worse again, with a rapidly rising 
unemployment list. Whatever expectations there were 
of a settlement of the moulders’ trouble were forced ruth- 
lessly into the background on Saturday by the N.U.R. 
strike. Already many works had whole departments 
closed down through either want of moulders or want of 
castings, but at the time of writing the question for the 
Sheffield district was the same as that by which every other 
industrial centre was confronted, viz., how many days 
the works as a whole could carry on dependent upon the 
uncertain efforts of a skeleton railway service plus the 
assistance of rapidly improvised motor and aeriai trans- 
port. There was a time when such a contretemps would 
have precipitated a panic amongst manufacturers, but 
that day has gone. War conditions taught many lessons, 
one of them being to be surprised or alarmed at nothing. 





Therefore, whilst manufacturers knew precisely what 
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the action of the N.U.R. meant for them, the week-end 
found them in that philosophical frame of mind developed 
during the régime of a dozen Government departments, 
chiefly overlapping, and all aiming at the discomfiture of 
industrial managements. 


A Wave of Resentment. 


Yet the position on Monday was about as black 
as it very well could be. For want of wagons, operations 
at the collieries about here were being brought to a stand- 
still, a fact which, of course, began to reflect itself at once 
upon the iron and steel works, where no adequate oppor- 
tunity has yet occurred to restore the reserves so badly 
bitten into during the recent coal strike. Temporary 
arrangements were at once put in hand for securing coal 
direct from the pits by means of firm’s own carts and 
lorries, but they were not expected to help the matter 
very greatly, and a number of important departments 
closed down at the week-end, not to re-open until the 
strike had ended. The number of unemployed is mounting 
up daily again. The streets are full of men with nothing 
to do. There is a wave of resentment against the railway 
employees, and the strike is said to be extremely un- 
popular. But the men who proclaim that fact the loudest 
are those who think themselves quite in the right when, 
by a strike in their own particular section of industry, 
they dislocate local trade and commerce without a 
moment's consideration for the position of those who are 
innocently involved. Is any strike unselfish or popular 
with the community as a whole ? The Park Gate Iron and 
Steel Company, which suffered so severely during the coal 
strike, closed down the whole of its steel works at the 
week-end and slowed down its blast-furnace and ironworks 
section, with the knowledge that any prolongation of the 
railway hold-up would mean a complete stoppage. These 
are huge works, and so are Steel, Peech and Tozer’s, where 
the smelting furnaces, rail mill, and Bessemer shop were 
on Saturday closed down until further notice. Reports 
of other leading works closing down department after 
department continued to come to hand all day Monday, 
and by the evening of that day it was clear that most of 
the works, including the largest, like Vickers, Cammell’s. 
Brown's, Hadfield’s, and so on, could only hold out a few 
days longer—at most a week in all cases but very excep- 
tional ones. Even where it was found possible to con- 
tinue operations in spite of everything, there was the pro- 
blem of warehouse accommodation. That was already 
greatly restricted because of the difficulty, which has 
existed for a long time, of getting traffic accepted and 
delivered by the railways. Now, however, a very few days 
of traffic stagnation would suffice to choke the warehouses 
up. 


Improvised Motor Services. 


But, as usua! in such dilemmas, the resources of 
manufacturers are not being drained all at once. Quite 
wonderful things have been done by means of motor trans- 
port, large firms like Vickers improvising private motor 
services on such a scale as to keep their various centres 
throughout the country in fairly close touch. These 
expedients, however, are at best very limited in their 
A canal runs from Sheffield to the sea, and on 
Monday anxious eyes were turned to it as one of the 
possible means of ameliorating transport conditions. 
Anyone can be wise after the event, but it is a fact that 
when a complete development of the canal for transport 
purposes, including a service of fast motor barges, was 
preached some time ago, the message fell upon deaf ears 
as a rule, with the result that so far nothing has been done. 
Just in the same way, when the development of motor 
transport for distances up to 40 or 50 miles from Sheffield 
was advocated, the response was not encouraging. Services 
of motor lorries and cars were being rushed up on Monday, 
connecting Sheffield with all parts of the country, but 
whilst I write there is a rumour that such services, with 
those of the electric trams and motor omnibuses, may be 
brought to a standstill within a few hours unless a settle- 
ment of the railway trouble is arrived at in the mean- 
time. 


operation. 


- Trades for Disabled Soldiers. 


Under the circumstances it is of very little use 
discussing trade, because for the moment there is no out- 
look. It is obliterated, though it is to be hoped that by 
the time these lines appear in print the wheels of commerce 
will be revolving freely once again. I should like to turn 
from the subject for a moment to speak of a very pleasant 
experience I had in Leeds last week. When the Ministry 
of Munitions transferred its training centres and organisa- 
tion to the Ministry of Labour back in the spring Mr. 
James Currie, C.M.G., was appointed Controller-General 
of a new department under the latter Ministry for the 
training of disabled soldiers and sailors in useful trades. 
The whole country was mapped out into divisions, of 
which Yorkshire forms one. I may be wrong, but I cannot 
find that much is being done in the direction indicated in 
Yorkshire outside Leeds. There, however, the scheme is 
in very active operation. Dotted about the centre of the 
city are trade training shops attended by disabled men, a 
very large number of whom come to Leeds from other 
districts. Each man receives £2 per week pension during 
the period of training, plus the amount to which his 
dependents are entitled. Thus a man with a wife and three 
children receives almost £3 10s. a week, and should he be 
attending at the Leeds area whilst his home is in some 
distant town, so that he has to find lodgings, he receives 
a further 17s. 6d. per week for maintenance. Wonderful 
things are being done for these men, who are respend': g 
splendidly to the efforts of those labouring in their interests. 
At Leeds there is an engineering department, where they 

re trained to become turners and fitters, and are taught 
the value and importance of very accurate and precise 
work. Some of the men remain in that department until 
ready to be drafted out into various works. Other, after 
a short course, are sent into the motor repair shop. where 
they acquire a sound knowledge of the work and becom: 
able to handle any class of repairs. The instructor in this 
department told; me that the men in his charge had 
handled twenty-eight different types of automobile. On 
the occasion of my visit I saw at least a dozen varieties, 
as well as a few motor cycles. Other men were being 





instructed in wireless work, some were under training as 
electricians, and were actually wiring the motor repair 
shop for lighting purposes, and a good many were busy in 
the painting and decorating shop. This last-named was 
very remarkable. Disabled men, who less than a year 
ago had never given a thought to the business, were doing 
the most skilful marbling and graining work on wood 
and plaster. The training in that department included 
sign-writing, and a first-rate indicator board had been 
executed for a railway company. Other men were being 
taught clock repairing, dental work, all branches of the 
printing trade, and tailoring, the last being one of the most 
popular. And Leeds is about to inaugurate a new depart- 
ment to be devoted to instructing men in cabinet-making 
and house furnishing. The organisers are not worried 
about expense, because the Ministry of Labour sees to 
all that, and, in reply to a question, I was told that in 
Leeds the limit of the Ministry's ability to pay has not 
yet been reached. What I should like to see is something 
of the same kind being done in the Sheffield area. In 
Leeds there is no trouble with the trade unionists, as, of 
course, there ought not to be. For each trade touched 
an Advisory Committee is formed. Where there is a 
Whitley Council in existence such a Committee is there 
ready-made. Otherwise a meeting of the trade is called 
and a Committee consisting of an equal number of em- 
ployers and employed is appointed periodically to super- 
vise the work of the disabled men and select from their 
number those ready to be drafted into the trade ranks 
proper. They go first as a kind of improver, but within 
three years of commencing the training they will become 
fully fledged skilled workmen. Sheffield, apart from such 
abnormal periods as the present, suffers from want of 
skilled men in several trades, so that a whole-hearted 
support of a scheme like this would not only help to dis- 
charge our responsibility to our disabled fighters, but 
would be definitely helping trade. 


Tool-room Engineering. 


That reminds me of a scheme arranged at the 
Applied Science Department of the University by Dr. 
Ripper in the interests of the engineering industry—the 
first scheme of the kind, I believe, in this country. The 
question of the engineer’s apprentice is becoming more 
and more difficult, especially when one views the modern 
tendency of specialising in the industry. This, of necessity, 
tends to keep youths in one shop and, unfortunately, on 
one machine, so that it is almost impossible for a youth 
at the conclusion of his apprenticeship to be thoroughly 
efficient in the same manner as the older man who has had 
a much wider experience in his training. Many firms have 
taken this matter into consideration, and have made satis- 
factory arrangements for their apprentices so as to enable 
them to obtain the necessary experience; but, unfor- 
tunately, the majority of apprentices are not in this 
favourable position, and the Department of Applied 
Science, Sheffield University, is offering special facilities 
to enable students and apprentices, who are ordinarily 
conversant with the usual tools in the machine shops, 
to acquire a knowledge of precision work, especially applied 
to tool-room engineering, by a course of intensified study. 
The course is intended to follow as nearly as possible the 
practical work of a modern tool-room, and for that pur- 
pose the whole of the work done must be finished and 
dispatched to the various firms who have agreed to send 
suitable jobs to be done. In selecting the work for this 
class it is obvious that only work of a very difficult and 
accurate nature will be of any use. and the authorities of 
the Department of Applied Science have succeeded in 
getting together a series of jobs which would startle any 
tool-room foreman. The students will have to conform 
to workshop discipline, and will have to put in forty-seven 
hours per week of intensive work during the course of six 
months. An accurate account will be kept of the cost of 
every job, so that the efficiency of the students from a 
commercial point of view will be under constant super- 
vision. 


The Work to be Done. 


The work to be done includes plate and limit 
gauges; the production of dies and press tools and jigs 
for automatic machinery ; practical fitting for tool-making 
for capstan and turret lathe tools and jigs ; setting up and 
production of repetition work in capstan and turret 
lathes ; the use of modern grinding machinery, including 
cylindrical, surface, cutter, and form grinding ; the pro- 
duction of hardened screw gauges, checks, taps and dies ; 
modern metaods of measuring, including projecting 
lantern, microscopic measuring machines, pitch measuring, 
standard measuring, &c. At the end of the session an 
examination will be held and a certificate awarded on the 
progress of the student. The equipment at the Depart- 
ment of Applied Science has been thoroughly reorganised 
and brought up to date by the introduction of new 
machines, and there is a possibility that any revenue which 
may arise from this course will be used towards keeping 
the plant up to date. Regarding the apprentices and 
students who are to be admitted, these youths must, of 
necessity, have had some experience, and it has been 
decided not to take any apprentices unless they have had 
three years’ experience in the works, nor to take students 
unless they have likewise completed a three years’ ccurse 
at some technical institution. There is no doubt that 
experience such as a youth would obtain in this course 
would eminently fit him for more responsible work, and 
would stand him in good stead in later years whatever 
his position may be; and if the object of providing the 
industry with a more highly skilled type of labour is 
successful, the work will not have been done in vain, 
and should supply a section of the industry with the right 
type of man, the demand for which is becoming greater 
every year. 








NORTH OF ENGLAND. 
(From our own Correspondent, ) 
Industry Completely Paralysed. 


THE extensive industries on the North-East 
Coast are almost completely paralysed by the railwry 





strike in conjunction with the general labour unrest, 
The effect of the railway strike in the iron and steel 
trades was immediately disastrous. The maintenance 
of a regular flow of raw materials to these important 
industries is, of course, absolutely essential. For some 
considerable time past they have been handicapped by 
an acute shortage of raw materials, particularly fuel, 
and have been working on day-to-day supplies. When, 
therefore, the railway strike was forced upon the country, 
they had little stocks in hand, and had no alternative 
but immediately to commence damping down operations, 
Indeed, in some cases the stocks of fuel were barely sufti- 
cient even to enable furnaces to be damped down, with 
the result that many will be allowed to die out com. 
pletely. With the damping down of the blast-furnaces, 
the majority of the ironstone mines in the Cleveland 
district also ceased operations, though in a few cases 
work is to be continued for a few days in the hope of an 
early settlement. A general stoppage has also taken 
place at the steel works and rolling mills. The shipyards 
and most of the engineering establishments are continuing 
as usual, though with great difficulty, and unless there is 
an early settlement of the strike there will be an auto. 
matic cessation of operations in connection with these 
industries, owing to the lack of materials. These industries 
will, of course, continue as long as the supplies in hand 
last. Bridge yards and other subsidiary works, which do 
not require a great deal of power, are being kept in opera. 
tion. Generally speaking, industry in this district has 
never been so badly paralysed in so short a time as it 
has been on this occasion. The outlook from every point 
of view is exceedingly grave. Another complication is 
the ironmoulders’ strike, which rendered the foundries 
idle all last week. Thousands of workers are idle. 


Trade Prospects Blighted. 


The railway strike is all the more unfortunate 
because there were distinct evidences of a sound improve. 
ment in general trade, particularly in the iron and steel 
trades. For some time past it has been a most difficult 
thing to gauge accurately the inner state of things, but 
there was no doubt that the markets were becoming more 
stabilised and there were good reasons for looking for 
some approach to a spurt in the iron and steel trades in 
the near future. A great deal of business was actually in 
existence and simply waiting for favourable markets. 
The prospects in this connection have, however, been 
blighted by the railway strike. Ever since the Armistice 
the labour question has been the chief peril to trade. 
Employers and managements generally have been 
harassed almost beyond endurance by the attitude of 
labour and the high-handed conduct of the trade unions, 
and unless the latter are led to take a broader view of 
the real situation, with a recognition of the fact that the 
interest of labour is inevitably bound up with that of the 
employer, there are very grave prospects for both, 


Cleveland Iron Trade. 


The railway stoppage has had most 
consequences in the Cleveland pig iron trade. The cutting 
off of the supply of materials has compelled the ironmasters 
to dampdown, andeven in some cases to put out altogether, 
the blast-furnaces. The makers have not been in a position 
to accumulate stocks of coke, owing to its scarcity, but 
as a rule they do hold large stocks of ore. However, on 
this occasion the stocks of ore have been of little good to 
them when they could not get fuel. For many reasons 
those engaged in the pig iron industry have cause to regret 
the strike. It has put a stop to what was appearing to be 
a sound and genuine run of trade. Business in the Cleve- 
land pig iron market is at a complete standstill, and is 
likely to continue in that state until the strike is settled. 
In the meantime, prices are very firm, the home quotation 
being 164s. for No. 1 and 160s, for No. 3 Cleveland G.M.B., 
and No. 4 foundry, with 5s. per ton added in both cases 
if the iron is for shipment abroad. 


serious 


Hematite Pig Iroa. 


The position of the hematite pig iron trade is 
much the same as that of the Cleveland pig iron trade. 
All the furnaces have been damped down and business 
on the market held up. The price of mixed numbers is 
nominal at 200s. for home consumption and 205s. for 
export, 


Manufactured Iron and Steel. 


Practically all the works engaged in the pro- 
duction of finished iron and steel have ceased operations. 
Without transport and supplies of material daily, it was 
impossible for these trades to continue. Market business 
is suspended. 


Shipbuilding and Engineering. 


The shipyards and engineering establishments 
will for the most part be able to continue until the end 
of this week, after which they are almost certain to close 
owing to the lack of material. 


The Coal Trade. 


The railway strike is having disastrous con- 
sequences in the coal trade. Practically all the collieries 
in Northumberland and Durham have closed down. The 
present occasion is the first of the many railway strikes 
in recent years in which the whole of the North-Eastern 
Railway dock workers, tugboatmen, cranemen and dock- 
gate men and others engaged in the shipment of coal and 
other exports have simultaneously ceased work. All 
work at the ports on the Nerth-East Coast has thus been 
brought to a standstill. The market is in a state of 
stagnation. Nothing is really attempted so far as the 
transaction of actual business is concerned. The tone of 
the market continues as firm as ever, as the inquiries and 
orders from the allied and neutral countries are very 
large, and if fuel could only be obtained there is no end 
of cpportunities fcr a brisk and expanding export trade. 
At present all licences and shipments are suspended. 
Prices are unchanged, but nominal in the circumstances. 
The following are the forward open market values :— 
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Northumberlands: Best Blyth steams, 100s,; seconds, 
gos. to 95s,; best smalls, 80s.; households, 100s,; Tyne 
primes, 100s.; Tyne seconds, 90s. to 95s.; special smalls, 
30s; ordinary smalls, 70s, Durhams: Best gas coal, 
g0s.; second gas, 70s.; special Wear gas, 85s.; bunkers, 
75s. to 85s.; foundry coke, 90s. to 100s.; gas coke, 95s. 
to 100s. 








LANCASHIRE 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Ir seems a little absurd to write of markets and 
market conditions in the midst of the present welter 
of confusion. There are practically no markets, or, at 
any rate, nothing can be done in them at present. The 
holding up of consumption to a very large extent all over 
the country will perhaps afford an opportunity for the 
accumulation of stores in various directions, from which 
much benefit may result when this foolish strike is over. 


Metals. 


The standard copper market was rather weak for 
some time, but it seems to be recovering a little. The idea 
as regards American prices seems to be that the great 
steel strike will hold up business there for a time, and that 
consequently the actual consumption of copper will be 
lessened, The same result will, of course, occur here while 
trade is paralysed ; but in neither case is there likely to 
be a very long cessation of activity, and it does not seem 
likely that copper, at the present moderate prices for 
standard, ought to be depressed to any serious extent. 
There may, however, be some return to more reasonable 
prices in manufactured copper, which is, of course, very 
much dearer than it need be. A forced stoppage of the 
consumption by engineers of copper and brass tubes 
would, from one point of view, be a good thing if it 
induced the associations of makers to reconsider the 
whole position and to be content with rather less enormous 
profits. The business in old copper and metal alloys is 
very depressed, and the prices offered by dealers in these 
metals, and especially those for yellow brass, are ridicul- 
ously low. There is nothing like an adequate demand yet 
for these old metals, and the accumulation of stock goes 
on. Tin has been offered at lower prices lately, but there 
seems to be no abatement of the confident feeling in the 
market. The immediate cause of the slight ease was 
attributed to the American labour troubles, which, it is 
thought, might put a temporary stop on the consump- 
tion there, but it would have to be more than temporary 
to bring about a slump in the tin market. Spelter has 
shown very little change lately, although the American 
labour troubles ought to affect spelter quite as much as 
tin. American markets have, in fact, been easier, but 
they do not now have so great an effect upon our market 
as they used to do. A more important question here is 
whether or not we are to receive large quantities of 
German spelter. There has been no development in this 
direction up to the time of writing, but it has to be con- 
stantly remembered that Germany is in want of a great 
quantity of material and food from other countries, and 
that she has no means of paying for them but by exporting 
those materials of which she has a surplus. Spelter is 
one of those materials, and she must export it in quantity. 
The price of English spelter is unaltered, and for small 
lots delivered in Manchester merchants ask about £45 
per ton. Lead has been a very steady market, but without 
much fluctuation one way or the other. Apparently any 
Government make to be sold in October will not be offered 
under £26 per ton, and so far as can be seen the Govern- 
ment has got so much lead to deliver under previous sales 
that it will not be anxious to sell a large tonnage in October 
even at £26. The present holding up of traffic will, of 
course, delay these deliveries still more, and probably 
even if lead is sold the buyer will be unable to get it within 
any reasonable time. 


Pig Iron. 


There was, of course, no regular market for pig 
iron in Manchester, as very few members of the trade— 
except those who live in or near the city—were able to 
attend. The position is extremely uncertain, because it 
is not known whether, or how soon, many of the blast- 
furnaces will be compelled to damp down. In this case 
the hope that pig iron might be accumulated by reason 
of the ironfoundry strike would, of course, be disappointed, 
and so far as supplies are concerned the country would 
be in a worse condition than ever. There was practically 
no business in pig iron, but the nominal prices so far 
have remained as they were. So far as local activities 
are concerned, the ‘ hold up”’ is not absolutely complete 
here, because there is stock in hand and the transport 
services, apart from the railways, are not yet stopped. 


Steel. 


The position in the steel market is unaltered, and 
there appears to be plenty of bar steel, &c., plates being 
the main item which is scarce. The activity of the steel 
works, however, cannot last very long, unless the trans- 
port of material is quickly resumed. 


Scrap. $ 


There was very Jittfe business in the scrap market 
before the railway trouble arose, and this trouble, there- 
fore, has not had so much effect on the immediate position. 
When it is over the same difficulty as to the super- 
abundance of supplies will face the trade, and there does 
not seem to be any immediate prospect of getting away 
from this difficulty. All prices were more or iess nominal 
this week, but as deliveries could not be made there was 
no inducement to compete for orders. Cast scrap is quoted 
nominally from £6 15s. to £7 5s. per ton; wrought scrap 
18 worth about £8 to £8 5s. for selling; and steel scrap 
about £6 to £6 5s. per ton. 


Barrow-In-Furness, Thursday. 
Hematites. 


The railway strike quickly had a most serious 
effect on the hematite pig iron trade throughout this 
district. Supplies of raw material such as coal and coke 
have to come from a distance, and iron ore has also to be 
carried by rail, and with these supplies cut off on Satur- 
day steps were immediately taken at all the works to meet 
the situation, the furnaces being mostly put on short blast 
at once. On Sunday some furnaces were damped down, 
and on Monday many others followed, and a little later 
on the whole of the iron-producing plant was at a stand- 
still. Makers have not been able to accumulate stores of 
raw material, for they have not yet fully got over the dis- 
turbance of industry caused by the coal strike some weeks 
ago, it being impossible to obtain stocks of fuel, &c., that 
would enable them to carry on for any length of time. 
The position is one of great seriousness to the whole of the 
industries, and it comes at a time when things were already 
quite unsettled enough. Business, of course, is at a stand- 
still. 


Iron Ore. 


In the iron ore business there has been a suspen- 
sion of operation at the mines, the men being stopped at 
nearly all the pits on Saturday, and later on work was 
stopped at other mines, and the whole raising trade is at 
a standstill. For a very long time there have been no 
shipments of iron ore from Barrow, but last week a cargo 
left the Barrow Docks for Treport, a quantity of pig iron 
going away in the same ship. The importations of ore 
from Spain and Northern Africa have been very quiet, 
only one cargo being landed in Barrow in three weeks. 


Steel 


The steel trade is idle. On Saturday the works 
were closed down, and the notice posted that operations 
would not be resumed for the present. The orders in hand 
are chiefly for rails, and a good delivery was made last 
week for Colombo, a part cargo being despatched from the 
Barrow Docks. The steel foundries had to close down 
last week on account of the moulders’ strike. This strike 
has also affected the engineering departments at the 
Barrow Shipyard and other works, and at the week-end 
many men were paid off. No coal or coke is coming to 
hand. 








SCOTLAND. 


(From our own Correspondent.) 


The Strike. 


THE strike on the railway systems has come so 
suddenly that it is almost impossible to anticipate any- 
thing else than an absolute paralysis of industry. What 
will be accomplished by road transport remains to be seen, 
and already many large concerns have issued notices in 
their works, factories, and offices that work shall cease 
at the end of the present week unless a settlement of the 
strike has been arrived at. It is certainly hoped that this 
measure may only be a precautionary one, however, 
even in the event of a prolonged stoppage of railway 
transport. Already road transport organisation is working 
well in the matter of certain commodities necessary for 
the livelihood of the people, and it may ultimately be 
possible, though it is hoped unnecessary, to replace tem- 
porarily the transport of goods by rail. Actual haulage 
may be managed, but this must naturally be attended by 
highly increased costs, and it is difficult to see how that 
could be borne by private enterprise. War measures 
were a totally different thing, when cost was a secondary 
consideration. With time for organisation the difficulties 
of the situation could have been greatly minimised, and 
even now with whole-hearted co-operation much may be 
done. The evident danger of a complete stoppage of 
industry, however, must be faced. Too many concerns 
depend on daily supplies of materials to allow much time 
for organisation, and whatever the ultimate outcome of 
the present situation may be a very considerable loss must 
ensue. 


Oil Trade Settlement. 


The dispute in the Scottish oil trade has reached 
a settlement. It is said that the men, recognising that 
insistence on their terms meant the loss of the industry 
altogether, have agreed to much modified concessions. 
The agreement provides that if, after inquiry, it is proved 
that the economic position of the industry is such as to 
allow a reduction in hours to seven per day for underground 
workers and 46} hours per week for surface workers and 
48 hours for oil workers, this shall be given effect to at 
once, with a corresponding adjustment to pieceworkers. 
In the event of it being unprofitable to continue operations, 
the companies shall not be bound to do so after the end 
of this year. 


New Work for Paisley. 


Prospects of a new industry are opened up by a 
contract placed with William Beardmore and Co., Limited, 
which will be carried out at their Underwood Works, 
Paisley. The contract relates to the manufacture of 
1000 taxicabs deluxe. Itisstated that a deposit of £10,000 
has already been paid, and that the contract is under way. 
Each cab will cost £650, and will be sold to owner-drivers 
on an instalment plan spread over three and a-half years. 
It is anticipated that the cabs will be turned out at the 
rate of twenty per week until March and fifty a week 
thereafter. The contract has been placed by the Owner- 
Drivers’ Branch of the London Cabmen’s Union. 


English Workers for the Clyde. 


It is reported that the Fairfield Shipbuilding and 
Engineering Company, Govan, Glasgow, has secured the 
services of between one hundred and one hundred and 





Pig Iron. 


Business in Scotch pig iron showed a little im- 
provement last week. Deliveries of hematite and foundry 
qualities were better. Forge iron continues plentiful. 


Finished Iron and Steel. 


No change in the general activity of the steel and 
iron trade was reported last week. At the steel works 
there was a very large demand for plates, and makers in 
many instances had to refuse orders or to name long 
deliveries. The output continues totally inadequate to 
the demand. Sectional material, however, is not hard 
pressed. Prices are steady round about the following :- 
Ship plates, £18 15s.; boiler plates, £22; and angles, 
£18 5s. for home delivery and £21 5s., £24, and £18 5s. and 
upwards respectively for export. Sheets are also very 
busy, especially in the heavy grades, and more business 
was passing for galvanised flat and corrugated varieties. 
Bar iron makers have no lack of orders on home account. 
Business recently has been very brisk, demands for agricul - 
tural and engineering requirements being large. Export 
inquiries continue to arrive in increasing numbers, but 
practically nothing can be tackled outside of home busi- 
ness. Wrought iron and steel tubes have a good market. 


Coal, 


Demands for fuel from the Scotch collieries 
were fully maintained throughout the past week. All 
classes of coal were in request, and outputs were quickly 
disposed of. Requirements for home consumption ab- 
sorbed the major portion of the available fue!, but, never- 
theless, fair shipments to Irish ports from the West of 
Scotland and good consignments to Allies and neutrals 
from the East Coast were reported. Stocks at public 
works are comparatively good, but it remains to be seen 
what success will attend the effort to maintain the supplies 
for industrial and household purposes. Prices are un- 
changed. Ell coal, f.o.b. at Glasgow, 33s. 6d., to 35s.; 
splint, 35s. to 37s.; steam, 33s. 6d. to 34s. 6d.; first-class 
screened navigations, at Methil or Burntisland, 36s. to 38s.; 
first-class steams, 35s.; third-class steams, 31s.; best 
steams, at Leith, 33s. 6d.; secondary qualities, 32s. 6d.; 
treble, double, and single nuts, 30s,, 29s., and 28s. per ton 
respectively, in all districts, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Railway Strike and its Effects. 


Tue railway strike, sudden as it was, has been 
received with extraordinary equanimity by the very large 
majority of the public and the trading community, 
disastrous though its effects may be. It is safe to say 
that the quarters in which it has caused the greatest 
dismay are those of the workmen themselves who are 
either directly or indirectly affected by the operation of 
the strike. Local branches of the National Union of 
Reilwaymen have passed resolutions endorsing the action 
of their leaders in calling for an immediate strike, and 
pledging their support to the end, but such resolutions 
do not mean that all reilweymen share the views therein 
contained. It is known that many men, although felling 
into line with the call of their leaders, do not agree with 
the drastic action which has been taken. Still, it was 
stated that on Saturday morning not a single man belong- 
ing to the National Unien of Reilwaymen in South Wales 
was at work, end unfortunately thousands of other work- 
men were involved immediately, while the peralysis of 
operations in scores of other directions must only be a 
matter of a few days. Foremost to feel the ill-effects of 
the strike were the coal end shipping industries, which are 
the life of South Wales. Shortly efter five o’clock on 
Friday evening the Coal Controller’s representative for 
Bristol Channel ports issued instructions from London 
to the dock authorities that the loading of all ships was 
to stop at once except in the case of those vessels 
engaged in the home coasting trade which could 
finish taking in their cargoes by midnight. Very few 
steamers came within this category, so thet virtually 
tipping operations came to an end soon after five o'clock 
on Friday, while on Saturday coal shipments were entirely 
at a standstill,as the tippers, who belong to the N.U.R., 
were on strike. To add to the completeness with which 
the docks were reduced to idleness, the dock gatemen and 
power-house men at the Bute Docks threw in their lot 
with the railwaymen, so that vessels could not enter or 
leave the docks at Cardiff, though et Barry the arrival 
end departure of vessels was uneffected. Coal trimmers 
were immediately rendered idle, and general dock workers 
could not keep on for long; owing to there being no 
facilities for discharging vessels. In the case of the 
collieries, work could only be continued so long as empty 
wagons were available. The supply of rolling stock varied 
at individual collieries, but at the very outside work could 
not be maintained longer than about two to three days. 
The loss of output for each complete day’s stoppage of 
the pits runs to over 150,000 tons, the number of miners 
affected in this Cistrict being between 230,000 and. 240,000. 
It is estimated. however, that there are over 1,000,000 
tons of small coal banked in South Wales, so that the 
provision of an adequate transport service by road would 
enable these stocks to be distributed for use of the general 
community should the necessity arise. Although other 
industries in this district were not affected as immediately 
as coal and shipping, still, restricted production is neces- 
sitated by the railway strike, as the steel and tin-plate 
works have been none too well off for coal supplies for 
some months past. The situation in West Wales more 
perticulerly is causing anxiety, as the stoppage of work 
at several of the steel works was expected eerlier then 
was the case st similar undertakings in other areas. 


Business Suspended. 


Business on the Cosl end Shipping Exchange 
at Cardiff was immediately reduced to a minimum. On 








fifty shipwrights from the South of England. 


Saturday morning Mr. W. R. Hewkins, the secretary of 
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the Chamber of Commerce, was advised by the Collector 
of Customs thet the latter had received the following 
instructions :—* Pending further instructions, refuse 
bunker and coal cargoes—including coke and manufac- 
tured fuel—to all foreign ships, except those proceeding 
with cargoes of coal, coke or menufactured fuel to bunker 
depots at Gibraltar, Malta, Port Said, orany of the Atlantic 
Islands; also refuse clearance—foreign—to all British 
ships loading with coal, coke or manufactured fuel, except 
those proceeding to bunker depdéts at Gibraltar, Malta, 
Port Said or any of the Atlsntic Islands. Grant usual 
facilities to British vessels proceeding foreign, other than 
coal, coke or manufactured fuel, and all British vessels 
proceeding cosstwise.”” It is recognised that attempts to 
do business are useless while the strike lasts, and when it 
is over the conditions will be very difficult snd uncertain. 
There will be the ususl crop of problems arising. One of 
the most important concerns the position of exporters 
who have recently chartered tonnage to load coals on 
their licences which expired on September 30th. In order 
to be certain of wiping off the bslances on these licences, 
exporters had chartered tonnage at unusually high freight 
rates, as much as 52s. 6d. being paid for Rouen, this 
being over 30s. above the late schedule rate. The regula- 
tions provide that such vessels must have commenced 
loading coals within a period of seven days after the 
expiration of the coal export licence, but it is to be feared 
that meny steamers in the present circumstances will 
not be able to do so, and the question arises whether the 
authorities will permit the extension of the licences. The 
view generally held is that, in the conditions prevailing, 
extension of licences is the simplest and most reasonable 
course to adopt. 


De-control of Trade. 


Full and earnest discussion of the de-control of 
trade took place at a largely attended meting of the 
Cardiff Chamber of Commerce on Friday last, when a 
resolution was unanimously adopted that the meeting, 
comprising Cardiff coalowners, shipowners and coal ex- 
porters, with the support of the Swansea Chamber of 
Commerce representatives, should record its emphatie 
recommendation that Government control of coal and 
shipping should cease forthwith, subject to local com- 
mittees of coalowners, exporters and shipowners being 
appointed to safeguard the requirements of British home 
industries and the export of coal to foreign countries. 
Altogether, a very strong case was made out by indi- 
vidual members for the shipping and coal trades being 
freed from Government restrictions, thus enabling those 
eoncerned.to run their businesses in their own way. Inter- 
departmental muddle was freely exposed, and it was 
contended that Government control was unnecessary 
on the seore of its cost and the fact that it did not add 
one ton of coal to output or reduce the cost by one farthing, 
but rather had the contrary effects. Sir Thomas Watson 
said he was satisfied the Coal Controller was most anxious 
to abolish the control of coal, and that Sir Joseph Maclay 
had long wanted to be rid of the control of shipping. 
The true obstacles, he said, were not the Controllers, but 
the horde of officials of the lower grades. He submitted 
that controls could not be done away with entirely until 
they had a supply equal to the demand. As regards coal, 
the minimum wage was one of the chief causes for the 
inadequacy of the supplies. He instanced the case of an 
industrious collier at his own collieries who in the previous 
week received £11 10s. 7d., but the great bulk of the men 
took no more than their minimum wage, which was about 
£4 14s. It was also pointed out that the coalowners’ 
views were that de-control should be gradual and not 
sudden. The coalowners had asked the President of the 
Board of Trade to receive a deputation for the purpose 
of placing their views before him, and suggesting methods 
by which the coalowners could continue under the direc- 
tion of the Coal Controller, the necessary functions which 
were at present exercised by the various bodies of officials, 
The President of the Board of Trade, however, replied 
that the future of the coal trade being so uncertain, he 
did not consider any good purpose would be served by 
receiving a deputation. In the view of the coalowners, 
the fact that the future was uncertain was really the very 
reason why the President should receive a deputation. 
The owners felt so strongly on the matter that they have 
now asked the Prime Minister to receive a deputation. 


Coalfield Troubles. 


Some amount of anxiety is occasioned in’ the 
coalfield concerning the trouble at the Gwaun-cae-Gurwen 
collieries. The notices given to the men at the Maerdy 
colliery took effect on Saturday last, the owners declaring 
that this colliery was now unremunerative, and that 
they had received the permission of the Coal Controller 
to issue the notices. The men, however, contend that the 
owners have taken this step because of the workmen’s 
decision concerning the agreement. The men are in 
favour of the Mabon agreement, which provides for an 
easier and quicker settlement of abnormal places disputes 
than does the minimum wage agreement. The South 
Wales Coalfield Conciliation Board has considered the 
whole question and failed to effect a settlement, the view 
of the owners’ representatives being that they could 
not intervene, whereupon the workmen’s representatives 
decided last Friday to wire to the Coal Controller asking 
him to instruct the colliery company to suspend the notices 
pending an inquiry into the allegation that the colliery 
is not remunerative. The question of the rate of payment 
for overtime, both to surfacemen and underground work- 
men, remains unsettled. This matter was considered last 
week-end by the joint sub-committee appointed by the 
Conciliation Board, but no agreement was come to, as 
the workmen's representatives were unable to accept 
the offer of the owners that overtime payment must 
continue to be calculated at the rate of six hours per shift. 


Steel Trade Dispute. 


The strike of the skilled tradesmen at Dowlais 
and other steel works in South Wales continues, end has 
now lasted thirteen weeks. Notices to cease work were 
served upon 2000 workmen at the Dowlais works, who 
were enabled to continue work despite the strike of the 
skilled men. These notices were to take effect on Monday, 





but the management announced a day or two previously 
that certain departments and workpeople might continue 
work on day-to-day contracts. There are already idle 
between three and four thousand men at Dowlais, owing 
to the fact that they were dependent on the operations 
of about 300 skilled men, now on strike. 


Cardiff's Water Supply. 


In the course of a paper on Cardiff's water supply, 
Mr. C. H. Priestley, the engineer, stated recently that 
the total storaze capacity of Cardiff reservoirs was now 
1065 million gallons. There had been no increase since 
1899, and it could now be seen that provision was not 
taken soon enough for the construction of an additional 
reservoir. A second line of pipes was also necessary. 
The present line, laid in 1886, was capable at that time of 
carrying 11 to 11} million gallons of water per day to the 
city, but as the result of incrustation the delivery capacity 
had been reduced to 7,000,000 gallons per day. In 1918 
7,300,000 gallons per day were used, so that the matter of 
a second pipe line was an urgent one. 


Payments to Miners. 


The question has arisen concerning the payment 
of miners who are rendered idle as the result of there being 
a lack of empty wagons. It appears clear that these men 
are entitled to the war wage of 3s. per day as the cir- 
cumstances which have caused their idleness are beyond 
their control. The miners have not shown common cause 
with the railwaymen who are on strike. The suggestion, 
however, is made that they can claim out-of-work pay, 
which is 29s. per week. Seeing that most of the miners 
are now unable to work and that there are altogether well 
over 200,000 workmen in South Wales, it is evident that 
the weekly payment involved, whichever the workmen 
elect to claim, viz., war wage or out-of-work pay, will be 
round about £200,000, for which no service is given, 


Banking Coal. 


The Controller has requested that collieries 
should continue working as long as possible by putting 
eoal on bank wherever it can be done or by any other 
means. They have also been asked to advise the secretary 
of the District Coal and Coke Supplies Committee what 
quantity of coal is at present standing in wagons at each 
of the collieries or on any of the private sidings, and 
whether such coal is accessible for loading into lorries, &c. 


Tin-plate Works. 


The majority of the tin-plate works in South 
Wales are idle. On Tuesday it was reported that at 
Llanelly there were only two works with mills working, 
and the stoppage in the Swansea, Port Talbot and Neath 
districts is general. Finishing departments are engaged 
clearing the stocks between the mills and the tin-house, 
but most of this work will be completed by the end of 
this week, so that 500 tin and sheet mills will be idle, 
involving about 26,000 workmen. 


Current Business. 


There was a total suspension of business on the 
coal and freight market this week. All stocks of coals 
and patent fuel have been commandeered by the autho- 
rities, colliery companies being informed by the secretary 
to the District Coal and Coke Supplies Committee that 
they should not dispose of standing coals to inland con- 
sumers without the authority of the Committee. This 
Committee is, in fact, taking stock of supplies in order 
that the coals available shall be distributed to meet essen- 
tial requirements for industrial purposes and household 
needs. Coal exportation is prohibited practically, and 
exporters can do nothing, while colliery salesmen cannot 
stem, so that there are for the time being no quotations 
for shipment. It is recognised that very difficult condi- 
tions will prevail when the strike terminates. The demand 
for supplies will be very heavy, and undoubtedly strong 
market conditions will exist. So far this week there is no 
coal tipping in progress, but before the end of this week 
it is not unlikely that the authorities will have completed 
arrangements whereby certain vessels which already have 
a large part of their cargo on board wil be finished and 
sail for home coasting port. Dock gatemen and power- 
house men at Cardiff are on strike, but means are Leing 
taken to ensure that their duties are discharged by other 
agencies. This will result in vessels being able to enter and 
leave the docks. On Monday there were close on a hundred 
vessels waiting out in the Cardiff and Barry roads. Some 
vessels which had been char ered recently at very high 
rates to load in this district have had their charters can- 
celled by mutual agreement between the owners and 
exporters, but this only applies to vessels which happen 
to have sufficient supplies of bunkers aboard to enable 
them to leave to take business abroad. A large number of 
collieries were idle on Monday through lack of empty 
wagons, while on Tuesday it was quite the exception to 
find work being maintained at pits. Operations on the 
outward freight market were at a standstill,.and in view 
of the loss of production of coal and the heavy demand for 
coals which will be experienced for some time after the 
termination of the strike, the opinion of charterers was 
that there would be quite as sharp a fall in freight rates 
as there has recently been an advance. For this reason 
exporters are content to wait. 


Furnaces Damped Down. 


The blast-furnaces at Dowlais have been damped 
down over the past week-end, the works therefore being 
at a standstill. Steelworkers idle number 6000. Works in 
the Swansea district are closing down, and before the end 
of this week only the copper works are expected to be 
working. At Port Talbot the steel works of Baldwin's, 
Limited, partially closed down on Monday, thus putting 
close on 2000 men out of work. In the Briton Ferry area 
the Briton Ferry Steel Works, the Albion Ironworks and 
the Melin Tin-plate Works have been closed down. 











Latest News from the Provinces, 


SHEFFIELD. 


Up to Thursday, when there seemed some hope 
of an end of the strike, the iron and steel works in Sheftield 
aree were doing their utmost to keep going, but every hour 
things were getting worse, and really very few departments 
were able to carry on. Collieries were building up coal 
dumps, ond firms were fetching a certain quantity by 
motor lorries. Gasworks reserves are almost exhausted, 
and electricity supplies are severely ent down. Sunday 
trams will be suspended, end publie lighting reduced, 
Unless a settlement is reached before Saturday, Shettield 
works will probably all close down. Everything is orderly, 
though the streets are crowded with strikers, and unem. 
ployed werehouses are flowing over with goods. The 
feeling amongst employers remains optimistic, the belief 
being that a settlement is at hand. 

Doctor Arnold, Dean of Metallurgical Department of 
the University, has resigned through continued ill-health, 
after holding the Professorship for thirty years. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Capt. A. H. Law has resigned t}¢ 
position of managing director of C. A. Parsons and Co., Lomitic, 

WE learn officially that Dr. J. G. Stewart has been appointed 
lecturer in engineering at University College, London, 

Bascock AND Witcox, Limited, advise us that the new 
address of their Manchester local office is now Victory -buildinys, 
230, Deansgate, Manchester. ‘Telephone No., City 3112. Tele. 
graphic address, ** Babcock, Manchester.” 

WE are asked to state that the name of the British Westing- 
house Electric and Manufacturing Company, Limited, has 
been changed to ‘* Metropolitan-Vickers Electrical Company, 
Limited.” The certificate of the Registrar of Joint Stock 
Companies bears the date September 8th, 1919. 


WE are informed that Mr. Percival F. Brittain, of Brittain’s 
Electrie Motor Co., 110, Cannon-street, London, has joined the 
board of the Automobile Aircraft and Engineering Insurance 
Company, Limited, aftiliated with the General Accident, Fire 
and Life Assurance Corporation, Limited, of General-buildings, 
Aldwych, W.C, 2. 

THe GARRED-CAVERS CORPORATION has made contracts and 
issued licences for the use of the Garred-Cavers process at the 
smelters of the following companies :-—The International Nickel 
Company of Canada, Limited, the Tennessee Copper Company, 
and the Cerro de Paseo Copper Corporation, Arrangements 
have been made by the last-named company not only to utilise 
pulverised coal in the existing blast-furnaces at the smelter, 
but also in a new smelter. 


WE are asked to state that Dunford and Elliott (Sheffield), 
Limited, steel manufacturers, have opened offices in London at 
4, Copthall-buildings, Copthall-avenue, E.C. 2. In future all 
communications in connection with steel, &c., for export or for 
delivery in London and the South of England should be sent to 
the new address, The general management of the London oftice 
is in the hands of Mr. Ivor S. Winby, who has hitherto controlled 
Dunford and Elliott’s export business, whilst the services of 
the firm's London agent, Mr. FE. St. Clair Duncan, are retained 
in the capacity of sales manager. 

Sremens Brorners anp Co., Limited, inform us that five 
members of their staff, officers in the company’s cable ship 
Faraday, have received letters of commendation from the 
Admiralty for their services during the war, a letter having been 
sent to each officer by the Lords Commissioners of the Admuralty, 
The letter states that the work performed by the cable ships 
during the war, carried out under extremely arduous and 
hazardous conditions, was of the greatest assistance to 
the British and allied cause, the maintenance of the communica- 
tions of the Empire being of the highest importance to naval 
and military operations, 


OnE of the largest amalgamations of leeding firms of agricul- 
tural engineers and machine makers in the history of the trade 
has just been effected. The firms that have amalgamated are : 
Aveling and Porter, Limited, of Rochester; E. H. Bentall and 
Co., L.mited, of Heybridge ; Blackstone and Co., Limited, of 
Stamford ; Richard Garrett and Sons, Limited, of Leiston : and 
James and Fredk. Howard, L' mited, of Bedford. The amalgama- 
tion will be known as ** The Agricultural and General Engineers, 
Limited,’ with a capital of three million sterling. The firms 
entering the amalgamation will in no sense lose their identity, 
nor is the management to be changed, the whole object of the 
amalgamation being massed production and efficient selling 
organisation. The various works will specialise in their chief 
products. The head offices of the amalgamation will be at 
Central House, Kingsway, London, but until the Government 
department which is now in possession of Central House has 
removed—which will be in the course of the next two months— 
the temporary offices are at 50, Pall Mall, London, 8.W. 1. 








CATALOGUES. 


Tue Batpwin Locomotive Works, Philadelphia, Pa.— 
Record No. 93—‘* War Industries ’’—being an_ illustrated 
review of the war activities of the firm. The output of the 
Philadelphia and associated works during the war period included, 
in addition to locomotives of numerous types, United State 
military rifles, shells of various calibres, gun mountings, railway 
trucks for heavy guns and howitzers, caterpillar gun mountings 
&e. 

** Surptus,”’ No. 8, September 15th, 1919.—The bi-monthly 
official organ of the Dispoxal Board, Ministry of Munitions, 
160 pp., price 3d. Detailed lists of surplus war stocks are set 
forth in the twenty sections of the work of the Disposal Board, 
including mechanical transport, huts and building materials, 
textiles, electrical and miscellaneous stores, and, in addition, 
advance notices are published of numerous auction sales arranged 
at various centres throughout the kingdom. 


Tue British Ropeway ENGINEERING Company, Limited, 
34, Fenchurch-street, E.C. 3.—Scme examples of mono cable 
and bi-cable aerial ropeways which were erected by this firm 
during the war for military and other purposes are illustrated 
in a catalogue which it has sent us. The firm, it may be 
remarked, purchased Bleichert’s Aerial Transporters, Limit«d, 
from the Government Controller, and is an all-British ecmpar y. 
During the war its chairman and managing director, Mr. R. H. 
Pearson, gratuitously placed his special knowledge of rope ways 
at the disposal of the War-oftice, and in collaboration with the 
Director of Fortifications and Works evolved a general utility 
ropeway of which many miles were provided to suit the spe cial 
needs of our armies in the field. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Industrial Adjustments. 

UnpER the present conditions of commercial 
disorganisation so meny new problems have to be faced 
that each country is groping about for a solution. In the 
case of France the difficulties are probably greater than 
they ere elsewhere, owing to the way in which the critical 
state of the netionel finances is restricting business abroad. 
So far as the finencial troubles are concerned, they will 
in time work out their own selvation, and during the past 
week the situation has become distinctly more hopeful, 
but, apart from these considerations, an improvement is 
looked forward to eas the result of the new policy of com- 
mercial exchange which the Government hes slready 
started to put into operetion, end which may have good 
results 6s soon as things generally settle down to something 
like a normal condition, By replacing the old treaties of 
commerce with partial arrengements the Government is 
sble to apply @ very elastic process of give end take with 
different countries to fecilitete the importation of goods 
of which France is in particular need, or which are not 
produced in sufficiently large quantities at home, and to 
increase the duties upon such articles as may compete 
directly with French industries. The sims are primarily 
to facilitate the importation of raw materials and restrict 
the purchases of foreign manufactured products. In 
practice this policy will be found quite inoperative, for no 
manufecturing country will consent to export raw material 
if an embargo is put upon its finished goods. There must 
be a fair exchange. The French Government has already 
seen the necessity of making ample concessions during the 
negotiations now being carried on with Belgium. In thet 
country menufacturers look to the future with some mis- 
giving. Before the war Belgium exported four-fifths of 
its menufactured products. If each country is going to 
protect its home industries in the way that France seeks to 
do, there will be little hope for the Belgien firms, unless 
they can continue to benefit from the privileges of the cheap 
production which they enjoyed before the war. Conse- 
quently the manufecturing industry appeals to the Govern- 
ment for « future policy of free trade, but until the indus- 
tries are firmly established makers ask for adequate pro- 
tection, especially from the Germans, who, they affirm, 
are falling off in their obligetions to supply Belgium with 
raw material, and are endeavouring, insteed, to sell manu- 
fectured goods in that country. So far as the Continent is 
concerned, free treacle advocetes have not a large following, 
und there is a growing idee that the future solution of the 
industrial problem lies in the application of the system of 
partial agreements whereby, for instance, certain classes 
of British manufactured goods would be imported into 
Frence under a low tariff in exchange for a reduction of 
duties on the importation into England of French wines or 
other produce. 


Electrical Distribution. 

The idea of installing electrical generating stations 
at the collieries end distributing the current over a wide 
area is once more being put forward as a means for over- 
coming the lack of wagons necessary for the transport of 
coal, An arrangement was made with the Belgian Govern- 
ment for the supply of 60,000 tons of coal to Italy every 
month, and while there are difficulties in the way of trans- 
porting even this comparatively small quantity, it repre- 
sents only a fraction of the million tons required monthly 
by Italy until such time as the programme of hydro-electric 
instellations being carried out in thet country is entirely 
completed. As & means of economising wagons, the 
Itelian Professor Guarini has presented a project to the 
respective Governments for putting down electric generating 
stations at the Belgian collieries and distributing the 
current to Lombardy in the form of continuous current at 
150,000 volts. The distance is about 750 miles, and Pro- 
fessor Guarini is of the opinion that from 500,000° to 
1,200,000 kilowatts could be furnished wiih a loss of 20 per 
cent. He also estimates that the cost of distributing 
electrical energy in Lombardy would be less than one-half 
the cost of transporting the amount of coal necessary for 
its production. 


The Loire. 

The question of rendering the Loire navigable 
and connecting it up by canals with the inland waterway 
system seems at length to have been brought a step nearer 
practical reslisation as the result of the decisions come to 
by the congress recently held at Tours. Special importance 
was attached to the utilisation of the hydraulic power 
furnished by the tributaries, it being stated that the Allier 
alone could supply 140,000 horse-power, while a considera- 
ble amount of energy could be obtained from the Creuse, 
Vienne, and Cher by the construction of reservoirs. The 
congress was much concerned over the proposal of the 
town of Paris to supplement its supplies of water by 
drawing upon the tributaries in the upper valley of the 
Loire, and the Government was urged to take measures 
to ensure that nothing was done to diminish the volume of 
water in the river. The Peris municipality is pushing 
forward with its scheme, which consists in the construction 
of vast reservoirs between Nevers and Gien. It is intended 
to construct a dam et Villerest 60m. high, capable of 
holding up 175,000,000 cubic metres. This reservoir 
would supply Paris with 1,200,000 cubic metres of water 
a dey, which would be smple for the city’s needs. The 
proposal has always met with strong opposition from the 
Loire district, but, as it is the only practical solution of the 
problem of supplying Paris with more water, it is probable 
that some arrangement will be come to whereby the 
scheme can be carried out either wholly or partially. 


A Buyers’ Syndicate. 

Practically the whole of the engineering works in 
the Paris district, as well as a large number of provincial 
firms, have grouped themselves into a syndicate for the 
purchase of raw and other material necessary for their 
industries. This step has been teken as the result of the 
instability of the metallurgical trades and of the irregular 
supplies and high prices arising from defective transport 
arrangements end a want of proper organisation. The 
address of the Groupement de Consommateurs de Produits 
Métallurgiques is 59, Avenue Hoche, Paris. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, UChancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification, 





STEAM ENGINES. 


131,537. January 9th, 1919.—FouR-cYLINDER ENGINES FOR 
PappLe Streamers, Harold Edgar Yarrow, of Yarrow and 
Co., Limited, Scotstoun, Glasgow. 

This invention relates to an arrangement of stop valves and 
steam pipes by which a four-cylinder engine can run as a single 
unit using triple or quadruple expansion, or can be altered to 
run as two independent sets of engines, each using single or 
double expansion. The diagram shows one of three arrange- 
ments illustrated in the specification. There is a high-pressure 
cylinder A, an intermediate-pressure cylinder B, and two low- 
pressure cylinders CD. The low and intermediate-pressure 
cylinders are of substantially the same size and each larger than 
the high-pressure cylinder. E is the main steam pipe and H and 
J are stop valves controlling the admission of steam to the pipes 
F and G respectively. Steam is conveyed to the slide valve of 
the high-pressure cylinder by the pipe F and from the cylinder 
by the pipe L, which communicates by hand-operated valves 
M N with pipes O P respectively. An automatically operated 
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non-return valve Q opens or closes the communication between 
the pipe P and a branch pipe 8 which joins pipes P and R 
according as the pressure in the pipe 8 is greater or less than that 
in the pipe P. The valve M can be set by hand to open the 
passage between the pipe R and the pipe O which conveys steam 
to the slide valve of cylinder C. In another position the valve M 
closes the communication between the pipes R and O and opens 
that between L and O. The pipe P admits steam to the inter- 
mediate-pressure cylinder B and the steam from this cylinder is 
exhausted by either of the pipes R or U according to the position 
of the hand-operated valve V. The pipe U communicates with 
pipe W forming a discharge from the cylinder D, and a branch 
X from the pipe R conveys steam to the slide valve D of the 
second low-pressure cylinder. In the diagram the valves are 
shown set for normal running as a single unit, and the course of 
the steam is shown by the arrows drawn in full lines. For the 
independent running of each set of engines the course of the 
steam is shown by dotted line arrows.—August 28th, 1919. 


INTERNAL COMBUSTION ENGINES. 


131,385. June 10th, 1918.—CyLinpeErs, Harry Ralph Ricardo, 
21, Suffolk-street, Pall Mall, London, 8.W 
The cylinder is provided with a water jacket and is extended 
at its open end beyond the jacket into the crank case, Around 
this extended portion E is a passage which constitutes a chamber 
G, through which is led the air to the carburetter K. Heat from 
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the cylinder is g:ven up to the air in its passage and the air is 
warmed sufficiently to assist in the evaporation of the fuel. The 
construction of the air chamber is shown in the drawing. H is 
the air inlet to the chamber and J is the outlet.— August 28th, 
1919. 


MINES AND METALS. 


131,533. December 30th, 1918.—CHARGING APPARATUS FOR 
STEEL MELTING FuRNACES, Société Ch. M. Stein et Cie., 
3, Rue d’Edinbourg, Paris. , 





This invention provides a means for effecting a temporary 


connection or coupling of the bex or hopper wth the charging 
arm. Figs. 1-3 show the box or hopper and Figs. 4—6 details 
of the charging arm. At one end of the box is a wedge-shaped 
recess C, the outer wall of which has a vertical slot and two 
lateral and wedge-shaped recesses D, On the extremity of the 
charging arm is a head ¥, tapered to correspond with the recess 
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C and a pair of wedge-shaped tenons G carried by a member 
movable longitudinally of the arm. These tenons engage with 
the wedge-shaped recesses D, thus locking the head F in the 
recess C and ensuring correct alignment of the box or hopper 
with the charging arm and a perfect temporary connection of 
these two parts.— August 28th, 1919, 


MACHINE TOOLS AND SHOP APPLIANCES. 


131,564. April 12th, 1919.—PaRA.uet Vices, Charles William 
Hampton and another, Ouse-road Works, Ouse-road, 
Sheffield. 


The parallel vice covered by the present invention is of the 
kind in which a guide tube encloses the operating screw. The 
nut in which the operating screw engages is the form of a pro- 
jecting lug at the back of the fixed jaw. This lug projects into 
the path of the guide tube fixed to the movable jaw, the tube being 
therefore provided with a slot, the sides of which bear with a 
sliding fit against the lug. Ais the main body of the vice, B the 
fixed jaw, C the movable jaw carrying the tubular slide D, 
which is displaced by the action of the screw E passing centrally 
along the tubular slide and capable of rotating with a loose fit 
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in @ journal F. Longitudinal displacement of the screw with 
respect to the body of the jaw is prevented by a small screw H 
projecting in an annular groove K made in the head L of the 
screw, the diameter of the head being enlarged for receiving 
both this groove and the hole of a handle M. The longitudinal 
motion of the movable jaw and tubular slide is obtained by the 
lug N projecting from the base P of the main body of the vice 
across the path of the tubular slide, and bored and tapped cen- 
trally to the slide so as to act as a nut for the screw, thereby 
causing the screw to advance or recede when rotated, carrying 
with it the tubular slide and the movable jaw. The slot Q is 
cut along and underneath the back portion of the tubular slide 
so as to allow it to slide past the lug as far as required for the 
complete closing of the jaws.— August 28th, 1919. 


SWITCHGEAR. 


131,377. May 3st, 1918.—DisconnecTION oF ELECTRICAL 
Circuits, C. H. Wordingham, Beechgrove, Ridgeway-road, 
Redhill. 

This invention is designed to provide a means of disconnecting 
sections of electrical distribution systems either automatically, 
as in the case of fire or excessive overload or under manual 
control. In the illustrated example the disconnecting device 
comprises a carbon cylinder A inserted in the main and held and 
connected by flexible or spring clips B at each end, the device 
being enclosed within a suitable casing, which may be lined with 
alternate insulating and metal rings C, as shown. At the lower 
end of the cylinder is a metal casing D containing two detonators 
E, with which electrical contact is made by spring-pressed 
plungers F. The latter are carried in an insulated holder G. 
The wires of the auxiliary circuit, by means of which the 
detonators are fired, make contact with the terminals in the 
member G, and so are in electrical connection with the spring- 
pressed plungers F, whilst the return wire L is indirectly in 
electrical contact with the detonator carrier D. With this 
arrangement, if the cap P be loosened, and likewise the connec- 
tion of the cable R to the plug box 8, then the detonator carrier 
D and the member G can be withdrawn in one piece. The 
length of the cable R is such that the auxiliary circuit must be 
broken by disconnecting the cable from the plug box 8S before 
the detonators can be withdrawn from position for examination 
or renewal purposes. The detonator carrier D is supported 





within the insulated lining of a cylindrical member T clamped 
within the clip V secured upon the cable end, as shown, The 
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blocks M, supported within the tube or cylinder A, are provided 
to reduce the volume to be occupied by the gas on the firing of 
the detonators E. The outside casing, lined with insulating 
and metal rings, acts in the manner of a diving bell to protect 
the live terminal within it from contact with water should the 
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disconnecting device become immersed after the rupturable 
conductor has been destroyed. Two arrangements of the 
auxiliary circuit are shown in the specification. In one diagram 
the cireuit is closed by an overload relay, and in the other 
diagram a thermostat performs a similar function.—August 
28th, 1919. 


131,574. May 26th, 1919.—ExecrricaL REPLACEABLE FUsEs, 
M. H. Goldstone, Sampson Works, Springfield-lane, Salford, 
and J. Lightfoot, Cooper-street, Manchester. 

This invention relates to improvements on the patentees’ 
original design of replaceable fuse in which it was necessary to 
thread the bus-bar through the transverse passage in the fuse 
base. The main object of the present invention is to provide 
in such fuse boards a construction of fuse base that can be 
applied to or removed from the bus-bar at any point along its 
length without the necessity to thread the bar through the 
transverse hole in the base. As shown, the improved fuse com- 
prises the fuse base A made in the form of a rectangular block of, 
say, porcelain. In the front face of the block there is a recess 
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The block A is 


B, which is substantially cruciform in shape. 
formed in two parts C D, divided so that the lowermost edge of 


part C is level with the bottom of the bus-bar E. The lower 
part D of the fuse base is raised at the front to form a ledge to 
lie in front of the bus-bar and holes F are provided by means of 
which the lower part may be attached to the support, holes G 
being formed in the top part for the same purpose. The manner 
of applying the base A to the bus-bar will be obvious from the 
drawings, and when assembled the bus-bar E forms one side—or 
part of one side—of the recess B, while an ordinary contact 
plate is attached to the opposite side. When it is desired to 
replace a fuse carrier, or to add one, between other carriers 
already in position on the bar, this can be readily carried out 
without disturbing the’ other fuse units or the bus-bar.— August 
28th, 1919. 


TELEGRAPHS AND TELEPHONES. 


131,361. June 16th, 1917.—Rap10-sIGNALLING SysTEM, Lee de 
Forest, 1391, Sedgewick-avenue, Borough of Bronx, New 
York. 

This invention consists briefly in the combination with an 
antenna-earth system, including an inductance and a capacity 
in series,of an audion containing a hot and a number of cold 
electrodes. In the drawing the antenna A is connected through 
inductance B and variable capacity C to the earth in the usual 
manner. The plate electrode D of the oscillion is connected to 
one terminal of the condenser C, and the other terminal of this 
is connected through a condenser F to the filament electrode G 
of the oscillion. The plate electrode D is also connected through 
impedance coil H, inductance K, and the source of current L 
to the filament G, as shown. This filament is heated by the 
battery M through a variable resistance in the usual manner. 
The special purpose of the present invention is to provide what 
may be termed a “‘tickler ’’ circuit from the grid electrode or 
electrodes, as the case may be, to the filament G, preferably with 
a high resistance N to form a leak path therefrom to the filament: 
Preferably the high resistance is shunted around a condenser P, 
as shown. This tickler circuit from the grid to the filament 
through the leak path is inductively associated with inductance 


can be released by sliding the rings away when the position of 
the pen is to be changed.— August 21st, 1919. 


tube is connected in series with a kenetron B to the secondary 


of a transformer C. 


claimed that the efficiency of the transmitting system is greatly 
increased. For the purpose of transmitting, the signalling 
device is connected in series with the high resistance N, The 
induetance coil K is one without an iron core, and serves as 
inertia element in the generation of electrical oscillations, This 
coil permits the passage of high-frequency current. The 
impedance coil H stabilises the direct current in the portion of 
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the circuit in which it is inserted and prevents sudden charges 
or surges from rendering the system inoperative. In other 
words, the inductance is an mertia element in the circuit, while 
the impedance element is a stabiliser.—August 28th, 1919. 


MISCELLANEOUS. 


131,219. December 7th, 1918.—-BEAM CompPassEs, A. G, Thorn- 
ton, Limited, Paragon Works, King-street West, Man- 
chester, and another. 

The object of this invention is to construct a beam with which 

an ordinary pencil, drawing-pen, or scriber may be used, so as 

to obviate the necessity of purchasing an expensive set of beam 
compasses. As will be seen from the drawings, such an instru- 
ment consists of a beam or bar A of wood or other material, 
circular in cross-section and split centrally and longitudinally 
throughout nearly its entire length. The unsplit or whole end 
of this bar is pierced and the screwed end of a spindle passed 
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through the hole and secured by a wing nut or round nut wit! 
a milled edge. The spindle is at a right angle to the beam, and 
its end is formed with a suitable needle point to provide a centre 
when using the beam compasses. An ordinary drawing pen C 
can be inserted along the slit portion of the bar or beam, and is 
secured at any required position by means of two slidable clamp- 
ing rings B, one at each side of the pen. By moving theseclamp- 
ing rings towards the pen the split halves of the beam are com- 
pressed and the pen is closely gripped, and the pressure on it 


131,491. September 24th, 1918.—X-Ray Apparatus, The 
British Thomscn-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 


The X-ray tube A is of the incandescent cathode type. This 
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Tne kenetron, described in a paper by Dr. 


street Hotel, London, E.C. 
Steel for Reinforcing Concrete,’’ by Mr. A. W. C. Shelf. 


Hon. G. H. Roberts. 


and 
Hydraulic Exhibits,”” by Dr. H. 8. Hele-Shaw. 


Rooms, Great Queen-street, W.C. 
in ante-room by Lord Weir of Eastwood, president. 
15s. each. 
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device somewhat similar to the X-ray tube, and has an incay. 
descent cathode and operates substantially by pure electron 
conduction, but, unlike the X-ray tube, the kenetron is designed 
to have a low potential drop between cathode and anode, 80 
that there is @ minimum of energy consumption in the device 
The kenetron not only assists the X-ray tube in the rectification 
of current, but acts as a current limiting device to prevent any 
greater passage of current through the X-ray tube than is pr¢. 
vided for by the electron emissivity of the kenetron cathode D 
which is controllable by the heating current passed through the 
same. This cathode D and the cathode E of the X-ray tube are 
respectively provided with heating current from the secondaries 
of a transformer having a primary F, Upon closure of the 
switch G in the supply circuit of the transformer the cathodes of 
the X-ray tubes and the kenetron will be each heated to a pre- 
determined temperature. The current in the heating circuits 
for each of the cathodes is varied in proportionate measie 
through resistance H, so that when it is desired to set the elec. 
tron emissivity of the X-ray tube cathode from a higher to g 
lower value, the electron emissivity of the kenetron cathode like. 
wise will be lowered. The terminals of the primary windings 
of the transformer C are connected to an auto-transformer K, 
which is in turn connected to the supply mains. The circuit 
breaker L constitutes an additional current limiting device to 
prevent the drawing of an excessive current from the X-ray 
transformer. As the lever M is shifted to the right, the number 
of secondary turns is increased and the voltage is raised. At the 
same time, the tension of the spring N connected to the armature 
of the circuit breaker is decreased, thereby setting the circuit 
breaker to trip at a lower current value.—August 28th, 1919, 


131,518. May. 6th, 1919.—Moror PLovuGu, John William 
Maskell, Leggatt’s Farm, ‘Tillingham, near Southminster, 
Essex. 

The object of this invention is to construct a motor plough 
in which the main frame is made in two parts pivoted together 
vertically at about the centre of its length so that it may be 
readily steered in a curve of short radius. Figs. 1 and 2 show 
an elevation and plan of the invention, and it will be seen that 
the small rear wheel A is mounted in the frame by means of a 
vertical pivot which is provided with a laterally extending 
lever B. The outer end of this lever is connected by a con- 
necting-rod C with the opposite side of the front portion of the 
frame of the machine. The connection may be made by means 
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of a plate E, which is fixed to the side of the machine and has an 
aperture to receive the hooked end of the connecting-rod. When 
the machine is steered the plate will move around the main 
pivot D of the machine and impart longitudinal motion to the 
connecting-rod, which will cause the small rear wheel partly to 
rotate with its vertical pivot. The laterally projecting lever on 
this pivot is so constructed that the connecting-rod may be 
attached to it at various distances from the axis of the pivot. 
According to the position where the connecting-rod is connected 
to the lever the sinall wheel will receive more or less motion and 
- steering will be rendered more or less sensitive.—August 28th, 

19. 








Forthcoming Engagements. 
TO-DAY. 
Junior Instirurion oF Enoinkers.—39, Victoria-street, 
Westminster, 8.W. 1. “‘ The Deduction of Formule from Plotted 
Figures,” by A. J. Paxman. 7.30 p.m. 
SATURDAY, OCTOBER 4ru. 
AssociATION OF ForEMAN ENGINEERS.—Cannon 


‘* Elimination of First Stretch in 
7 p.m. 


LonDoN 


TUESDAY, OCTOBER 7ru. 

InpuUsTRIAL Reconstruction Councit.— Guildhall, London. 
Address, *‘Some Trade and Labour Problems,” by the Right 
4.30 p.m. 


FRIDAY, OCTOBER 10rT8. 





Junior InstiTuTION OF ENGINEERS.—Shipping, Engineering 
Machinery Exhibition, Olympia. Lecture: ‘‘ Some 
7.30 p.m. 


FRIDAY, OCTOBER 3st. 


INnstTITUTE OF MARINE ENGINEERS.—Grand Hall, Connaught 
Annual dinner. Reception 
Tickets 


6 p.m. 








THe WestLtanp Limousine AvropLane.—-In connection 
with our description of the Westland Aircraft Works’ limousine 
veroplane in our issue of September 19th, we have been requested 
by the makers to state that the maximum speed of the machine 
is 110 miles per hour, and not 100, as given in our article. 


Contract.—Clayton and Shuttleworth, Limited, Lincoln, 
have received an order from the Nottingham Corporation 
Electricity Department for two 5-ton Clayton steam wagons 
with mechanically operated end tipping bodies. This order is 
additional to one for two Clayton 5-ton steam wagons received 








B of the antenna earth system. With this arrangement it is 





Saul Dushman, General Electric Review for March, 1915, is a 


in August last for the Engineer’s Department, 
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PUBLIC NOTICES — 


: , Ait Ministry. 





A few VACANCIES at the Air 

Mipiett ere OPEN to ex-members of the 
z.a.k., Aeronautical Inspection Depart- 
veehnical Department. Qualifications, prac- 

pt owledge of Aeroplane Construction and 
« A of Aeroplane Engines; sound general 
in a experience ; aeronautical, engineering, 


jyeerings 


“ sal aerodrome experience. 
ins 


CANCLES for EX-OFFICERS with 
knowledge of W.T. and land-lying 





ical 
mt and telephones. 
Knowledge of theory of astronomical and 
other methods of navigation with air expe- 
rience and its application, ¥ 
Knowledge of practical dead reckoning and 
map reading ; experience of day and night 
fying and aerodrome control, 
1) knowledge of construction and preparation of 
“maps and charts with special application to 
gir conditions. 
anol ri enclosing aunlitestions and refer- 
writil to the SECRI RY (8.1.), Air 
London Wc 1086 


aT. ‘Rings: uy, 





puist 


ee Engineer Re- 
fia) QUIRED for the Nigerian Govern- 
ment Railway, capital works, for two tours 
of 12 months’ service with possible exten 
salary £300-£10-£350 and a war bonus of £120 
which will be continued until six months 
restoration of peace and will then be recon- 
Free quarters and first-class passages. 
ral leave in England on tull salary. Candidates, 


aie 











33, who have had experience as assistant 
cs ineers on railway maintenance and con- 
tion, should apply at once (by letter), giving 
i details of age and experience, to the CROWN 
gXTs FOR THE COLONIES, 4, Millbank, 

s.W.1, quoting } M/Nigeria "8854. 16 


ndon, 8. 
THE DEPARTMENT OF THE CON- 
TROLLER GENERAL OF MERCHANT 
SHIPBUILDING, 


be of Shipping, 


JAMES’S PARK, 8.W. 1, 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
PLANT AND MACHINERY SECTION), 


nl ’ ‘ ] Ar @! 
EN G I N ES. 
. ° 
u' Sale by Public 
TENDERS are INVITED for :— 
SEMI-DIESEL MARINE ENGINES. 
ith usual accessories, tools and spare parts (but no 
npellers or shafting). 
Three 768 H.P. Petter 2-cylinder Air 
ugines, Makers Messrs. Petter. 
sir 55 B.H.P. 3-cylinder Nat. Engines, Air Reverse, 
bikers the Torbinia Engine Co. 
Two 30 B.H.P. Bolinder 2-cylinder Direct Reverse 
tgings, makers J, and G. Bolinder. 
One 80 B.H.P. 2-cylinder Coates Engine, Clutch 
everse, makers J. F, Coates. 
{wo 30 B.H.P. 2-cylinder Engines, Clutch Reverse, 
iers J. F. Coates, 

DIRECT REVERSING SULZER 
MARINE TYPE DIESEL ENGINES. 
Two 450 B.H.P. 4-cylinder Engines, with Auxiliary 
ruups and Starting Apparatus. One right-hand and 
it left-hand, makers Sulzer Bros., Switzerland. 
iy 30 B.H.P. Ditto, makers Sulzer Bros., Switzer- 


‘0N-REVERSIBLE SULZER ENGINES 
(LAND ENGINES). 


‘ne 95 B.H.P. 4-cylinder Engine with Starting 
p)paratus, right-hand, makers Sulzer Bros., Switzer- 





Tender. 


Reverse 














nd, 
lwo 50 B.H.P. 


3-cylinder Engines, with Starting 
Dparatus, right-hand, makers Sulzer Bros. 
witzerland 
Tenders cio se 10 a.m. 8th November, 1919. 
no Tender form and permit to view apply to the 
TROLLER, D.B.1.(E), Charing Cross Embank- 
m3 


ent-buildings, London, W.c 
hore. —"* SURPLUS,” price 3d. The official list 
~ lovernment Property for sale. Published twice 
onthly a sale _every where, 10761 
BY DIR IINISTRY OF MUNITIONS, 

Dirr TION OF THE DISPOSAL BOARD. 


BORING LATHES. 
For Sale by Public Tender, 


both 



















15jin, centre Single-ended Straight Bed 
LATI » length of bed 382ft. 6in. belt 
weet positive feeds og gear box. Makers, 
ry and Co., Paisley, Reference No. M.K 


$91 an 

ONE ; 

Dlates provi: 
) BLP 









centre BORING LATHE, cast steel face- 
ded with four adjustable jaws, driven by 












otor, 220 volts D.C., total length over 
pr Dp rocineatie weight 36 tons. Makers, 
and Co., Mane hester. - Reference No. M.K. 





ying at Messrs. Walter Somers 
Tene alesowen, 

than 10, for the above must be received not later 
ender Sth October. . 

!nformati orais and periits to view and all further 
CONTROLLEG an be obtained on application to the 

Buildin “ dD. 3.1.e,, Charing Cross Embankment 


one SUR P LUS,”’ price 3d., the official list of 
donthly, a “property for sale, Published twice 
Ou sale everywhere. 1177 


and Co., Heywood 
























PUBLIC NOTICES 





Form P. Amendt. 2. 
PATENTS AND DESIGNS ACT, 1907. 


otice is Hereby Given that 
WILFRED INGRAM A Aa JUSTUS 
MAGNUS RINGQUIST, and HEAD, WRIGHTSON 
and COMPANY, a all of ‘Teesdale lronworks, 
Thornaby-on- Tees, SEEK AVE to AMEND the 
SPECIFICATION — of Sere RS PATENT No. 
12,107 granted to them for * iiprov ements in Tele- 
scopic Mine Props or like Columns.’’ 

Particulars of the proposed amendment were set 
forth in the Illustrated Official Jourval (Patents), 
issued ou the Ist October, 1919. 

Any person, or persons, may give notice of Oppo- 
sition to the Amendment by leaving Patents Form 
No. 1% at the Patent Office, 25, Southampton-build- 
ings, London, W.C. 2, | fnaraet one calendar montb 
from the date of the said Journa 

(Signed) W. TE MPL, E FRANKS, 
Comptroller-General. 

Messrs. Carpmaels, Ransford and Newton, Chartered 
Patent Agents, 24, Southampton-buildings, London. 
W.C. 2, Agents for the _Applicants. 1171 





PATENTS AND DESIGNS ACTS, 1907-1914. 
COLD ROLLING METAL RODS, &c. 


[ihe Proprietorsof British Letters 


Patent No. 17,553 of 1915 are prepared to 
SELL the PATENT or to LICENSE British manu- 
facturers to work under it. It relates to a machine 
for cold rolling metal rods, &c. 
Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton G a, 
1143, London, E.C, 1, 


he Pr oprietor of Letters Patent 


No. 102,143, relating to 
“ CONTROL SWILCHES for ELECTRIC- 
ALLY CONTROLLED APPARATUS 
for 


MEASURING LIQUIDS,” 
‘ LOCKING. 


No. 102,256, relating to 
MEASURING 


DEVICES tor the ROTARY 

VESSEL or AUTO- 

MATIC ‘'FLUID-MEASURING APPA 
RATUS,” 


DESIRES to DISPOSE 
r 





of the PATENTS or to 
GRANT LICENCES to interested parties on 
reasonable terms with a view to the adequate 
working of the patents in this country. 

The inventions are suitable for use in measur- 
ing motor spirit or lubricating oil, or water 
supplied to steam boilers, c. 

Enquiries to be addressed to— 
CRULKSHANK and FAIRW EATHER, 

65-66, CHANCERY-LANE, LONDON, W.C. 

1 


Armstrong College, " Newcastle- 


UPON-TYNE. 

of PROFESSORSHIP OF ENGINEERING. 

The Council invites APPLICATIONS for this 
PROFESSORSHIP, now vacant owing to the retire 
ment of Professor Weighton. Candidates should be 
men of high attainments, both in an educational and 
in a professional sense, and must have special quali- 
fications and experience in Marine Engineering. Age 
not to erceed 45 years. Salary will commence at 
£1250 per annum. ‘Ten copies of applications and of 
not more than three testimonials must be sent so as 
to reach the REGISTRAR, Armstrong College, not 
ater than Oc tober 2ist, 1919. 165, 





attersea Polytechnic, “London, 


8.W. 11. 
A COURSE of Le .ECTU RES, with Practical Work, 





on 
ETROL ENGIN 
will be given on WEDNESDAYS 7.15 to 9.45, by 
W. J. STERN, A.R. ‘D.L.C. 
COURSE COMMENCES ‘OCTOBER 15th. Fee 10s. 
1123 





Battersea Polytechnic, London, 
8.W. 11. 

The Governing Body invite Bioorg for 
the POSITION of ASSISTANT LECTURER and 
DEMONSTRATOR in ELEC TRICAL ENGINEER- 
Commencing salary £300 to £350 per annum 
rising 
L.C.C, 


(depending upon qualifications and experience), 
to a maximum of £440 in accordance with 
Scale. 

For full particulars, send 
envelope to the SECRETARY. 


stamped addressed 
1124 





Borough Polytechnic Institute, 


BOROUGH- a LONDON, 8.E. 
APPLICATIONS are ID the Govern: a 
for the POST of LECTU the ELECTR 
TECHNICS DEPARTMENT Technical School 
and Evening Class Department). Candidates should 
have had some teaching experience and must possess 
a University degree or its equivalent, but this latter 
qualitication will not be insisted upon in the case of 
persons otherwise exceptionally qualified. The com- 
mencing salary will be £300 per annum, rising by 
annual increments to £400. Particulars and forms of 
application may be obtained by 
addressed envelope. 
Applications should be received as soon as possible 
but not later than 13th Oc aa 1919 
. T. MILLIS, 
Principal. _ 


in 
(Day 


sending stamped 


1055 
(Younty Borough | of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD, STRATFORD, E. 15. 
tt ICATIONS are INVITED for the following 


POST: 

CHIEF LECTURER ELECTRICAL ENGI- 
NEERING. Salary (including war bonus) 

“ £300 per annum, rising by annual increments 

of £10 to a maximum of £450 per annum. 

DEMONSTRATOR in ENGINEERING. Salary 
£150 per annum, rising by annual increments 

= £10 - . maximum of £180 per annum (plus 


tr bor 
ASSISTANT LECTURER in CHEMISTRY. Salary 
£200 per annum, rising by annual increments 
of £10 to a maximum of £300 per annum (plus 
war bonus). 
The present rate of war bonus is £50 per annum, 
Application forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap envelope. 
Applications, with copies of recent testimonials, 





in 


should be sent to the Principa, Municipa: Tech- 
nical Institute, ——— — Stratford, E 15 Lot 
later than 14th October, 1 
GEORGE i “HILLEARY. 
Town Clerk. 
Education Department, 
95, The Grove, E 
25th September, 1919 1014 
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Bradford Education Committee. 
TECHNICAL COLLEGE. 
DEPARTMENT OF MECHANICAL AND 
CIVIL ENGINEERING. 

APPLICATIONS _are INVITED for the following 


APP OINTMENTS 
LECTURER in ~ MECHANICAL ENGINEERING. 
Engineering degree or equivalent qualifica- 


tion and drawing-office or works experience 


essential. Commencing salary according 
to qualifications, but not less than £38 


(which ,includes the present war-time bonus 
= = 8 per annum), rising to £480 by £15 


ally 
ASSISTANT LECTURER and DEMONSTRATOR 
in MECHANICAL ENGINEERING.  Yech- 
nical training with degree or diploma and 
drawing-office or works experience essential. 
Salary £230, rising to £430 in accordance 
with seale. This includes the a bonus 
of £78 payable at the present tim 
Full particulars and form of application may be 
obtained from the PRINCIPAL of the College. 
_1189 BY ORDER. 





(Jounty Borough of Barrow-in- 
FUKNESS. 
TECHNICAL AND JUNIOR TECHNICAL 
SCHOOLS. 
Principal: D. HARDMAN, M.Sc. 

APPLICATIONS are INVITED for the 
TEACHER of ENGINEERING SUBJECTS 
or equivalent qualitications). 

Salary, Min. £240, Max. (according to Scale) £450. 

Commencing salary based on experience and 
qualifications. 

Furtber particulars may be obtained from the 
Director of Education, Town Hall, to whom applica- 
tions should be forwarded on or before 18th October, 
1919. 


POST of 
(Graduate 


By order. 
L. HE WLETT, 
Town Clerk and Clerk to the Local 
Education Authority. 
1096 


Town Hall, 2/10/1919. 


(ity of Cardiff Education Com- 
MITTEE 


THE TECHNICAL a 
Principat : CHARLES COLES, B.Sc. (Lond.} 
The SERVICES are REQUIRED of an INSTRUCTOR 
in ENGINEERING WORKSHOP PRACTICE, who 
must be a well-qualified craftsman with preferably 

teaching and laboratory experience, 

Commencing salary £250 per annum, 

Applications, on foolscap paper, stating age, full 
qualilications and experience, and giving copies of not 
more than three testimonials, should reach the 
Principal on or before Saturday, October 18th. 

JOHN J. JACKSON, B. 
Director of Education. 
1028 





City Hall, Cardiff. 





Staffordshire Education Com- 
MITTEE, 


DUDLEY EDUCATION COMMITTEE. 


APPLICATIONS are INVITED for the POST of 
PRINCIPAL of Dudley ‘echnical College. A new 
College will shortly be built, and the person 
appointed will be required to give his advice and 
assistance, both with regurd to the plans and the 
subsequent organisation. In the meantime he will 
act as Principal of the existing Technical School. He 
— > a Graduate of a University in the British 
mpir 

Preference will, other things being equal, be given 
to one who has special qualitications in engineering. 

Commencing salary £700 per annum. 

Forms of application may be obtained from the 
undersigned on receipt of stamped addressed foolscap 
envelope, and should be returned fully filled up not 
later than Saturday, October 18th, to 

J. M. WYNNE. 
1018 


Education Offices, Dudley. 





The Technical College, Lough- 
BOROUGH. 

H. SCHOFIELD, M. B.E., B.Sc., 

M.LC.E, Fy Principal. 

APPLICATIONS are INVITED for the following 
VACANCIES on the Staff = the Engineering Depart- 
ments of the above College :-— 

(a) CHTEF DRAUGHTSMAN, 

The person appointed will be responsible for the 
control of the Engineering Drawing-otlice and the 
instruction given in this subject to Day Engineering 
Students. He will also be required to design various 
classes of machinery and scientific apparatus as is from 
time to time required. 

It is regarded as_ essential that candidates shall 
have received a good engineering and general educa- 
tion, shop experience, and have held an executive 
position in the drawing-otfice of an engineering works 
of repute. Commencing salary £350 per annum, 


(b) AUTOMATIC SHOP SUPERINTENDENT. 

Candidates must have received full workshop 
training and be familiar with the operation of all 
classes of automatic and semi-automatic turning and 
screwing machines. Commencing salary £250 per 
annum. 

(c) ASSISTANT INSTRUCTOR IN GENERAL MA 
CHINE SHOP. 

Candidates must have received a full workshop 
training and be conversant with all classes of machine 
tools. Commencing salary £225 per annum. 

(d) ASSISTANT INSTRUCTOR IN ELECTRIC FIT- 
TING AND SWITCH GEAR DEPARTMENT. 
Candidates should possess theoretical and practical 
knowledge of the manufacture of switch gear, 
dynamos, &c. Commencing satary £225 per annum. 
Applications, together with copies of not more than 
three recent testimonials, should be sent to the 
PRINCIPAL. at the College not later than the 25th 
October, 1919. 1106 


The Technical College, Lough- 


BOROUGH. 
H. SCHOFIELD, Ao B.E., A.R.C.Se 
A.M.I.C.E 


Principal. 
APPLICATIONS are INV ITED for the POST of 
INSTRUC TOR in the following Works Departments of 
the College 


A.R.C.Se., 





B.Se., 





Road Vehicle Body Building. : 

Agricultural Vehicle Manufacture and Wheel- 
wrighting. 

Saddlery. 


Agricultural and Carriage Smithing. 

It is regarded as essential that the candidates shall 
have served a full apprenticeship at the particular 
trade for which they make application. 

a £225 per annum, rising by increments of £15 


» Kpatibesians should be addressed to the PRIN- 
CIPAL, not later than 1st November, 1919. 1153 


London County Council. - 


ere is a VACANCY for a WHOLE-TIME 
TEACHER of PATTERNMAKING and MOULDING 
in the Day Technical School and Evening Classes at 
the L.C.C. School of Engineering and Navigation. 
Poplar. Experience in teaching is desirable. Salary 
£275, rising to £340 by yearly increments of £10 
+ Preference will be given to persons who have served 
or attempted to serve with the Forces of the C-own. 


Application forms can_ be obtained from the 
Education Officer e 2), Education Offices, Victoria 
Embankment, W.C. — dressed foolscap 
envelope necessary). must be returned by 
11 a.m. on 16th Octhber” 1919. Canvassing dis- 
qualifies. 

JAMES BIRD, 
1140 Clerk of the London County Council. 





Neweastle-upon-Tyne Education 
COMMITTEE. 
RUTHERFORD TECHNICAL COLLEGE. 
APPLICATIONS | are he ITED for the under 
mentioned LECTURERSHI 
(a) MATHEMATICS rm PHYS 3ICS. 
(b) he wage MATHEMATICS and MECHA 


(c) ENGINEERING SUBJECTS. 

Candidates should have the following qualifications : 

In the case of (a), a University or Technical Colleze 
education, with a University Degree or its equivalent, 
practical experience in the work of a Physics Labora 
tory and teaching experience. 

In the case of (b), good training in a University or 
Technical College and some yr ache many of teaching. 

In the case of (c), good training in a Technical 
College or equivalent {notitution in Theoretical and 
Laboratory Work in Engineering Science, a Diploma 
or Certificate of Proficiency and experience in Engi- 
neering Works and of teaching. 

Applications, stating salary required, to be made 
to the undermentioned not later than the 18th 
October, 1919. Forms may be obtained upon receipt 
of a came addressed Solvcer envelope. 

THOS. WALLING 
Acting Director of Educatidn. 
Education" Office 
Northumberiand- road, Newcastie. 1157 


aa 


The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to d Offices : 
H. W. 81, High Holborn, 
London, W.C. 1. 
1125 _ 





General Secretary. 





Bereush of Weymouth and 


MELCOMBE REGIS. 


CONSTRUCTION OF DAM AND sere aes. 
ROAD AND OTHER WORK 
E FOR DELIVERY OF 


EXTENSION OF = 


ERS. 
Owing to the Railway Strike, the latest DATE on 
which Tenders for the above work can be handed in 
has been EXTENDED to TUESDAY, NOVEMBER 


4th. 
FREDK. FERNIHOUGH, 


Town Clerk. 
Weymouth, 3rd October, 1919. 1133 


(Jounty Borough of Belfast. 


TO CONTRACTORS. 

The Electricity Committee invite TENDERS for 
STRUCTURAL STEEL WORK for the New Harbour 
Power Station, —o 

Drawings can be seen and specification, general 
conditions and Dill ‘of quantities obtained at the 
office of the City Surveyor, City Hall, Belfast, on 
payment of Two — a will be returned on 
receipt of bona fide Tend 

Sealed Tenders, on forms ytd ay endorsed 
‘* Structural Steel Work,’’ to be lodged in my office 
before Eleven o’clock a.m. on 21st October, 1919. 

An official receipt must be obtained for each 
Tender delivered by hand. Tenders sent by post 
must be registered. 

The lowest or any Tender will not necessarily be 


accepted, 
R. MEYER, 
1151 Town Clerk. 








Manchester Corporation Water- 


WORKS. 
HYDRAULIC POWER SUPPLY. 

The Waterworks erat invite TENDERS for 
ONE SET of ELECTRICALLY DRIVEN HIGH- 
PRESSURE CENTRIFUGA PUMPS, to deliver 
against a pressure of 1120 Ib. per square inch. 

Specification and form of Tender may be obtained on 
application to the Secretary. Waterworks ices, 
Town Hall, Manchester, on payment of Two Guinea: 
per copy, which sum will returned on receipt of a 
bona fide Tender. Any other information respecting 
the work may be obtained from the Water Engineer, 
Town Hall, Manchester. 

Tenders must be delivered not later than the 3ist 
October, 

By order, 
THOMAS HUDSON, 
Town Clerk. 

Town Hall, Manchester. 

4th October, 1919. 1126 
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SITUATIONS OPEN 
Pages II. and III. 
SITUATIONS WANTED 

Page III. and IV. 
MACHINERY, &c., WANTED 
Page IV. 

FOR SALE 
Pages IV. VIII. and CIII. 
AUCTIONS, Pages CI. B, CI., CII., 
and CVIII. 
PREMISES TO LET OR WANTED 
Page CII. 

WORK WANTED, Page IV. 


AGENCIES, Page IV. 
MISCELLANEOUS, Page II. 








NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CVIII. 
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PUBLIC NOTICES 





County Borough of Blackpool. 


a. FOR STEEL TRAMWAY.RA 


ERS are INVITED for the SUPPLY and 


DELIVERY, carriage paid, at the Rigby-road Cor- 

poration West Sidings. Blackpool, of 2000 

STEEL eeeee ee RAILS as under :-— 
1250 TONS B.S.S. No. 4 at 105 Ib. per yard. 
cae — LIVERPOOL SECTION at 130 lb. 


‘The ‘alts shall comply in every respect with the 
british Standard Specification, except as regards the 
chemical analysis, in which respect they shall conform 
with the analysis for ‘‘ Sandberg Silicon Stee 

Tenders should state the earliest Coetthe “time in 
which delivery can aranteed ther the whole 
or a portion of the contract. For further information 

undersigned, 

i e Chairman of the Tramways Com- 
mittee, should “ delivered not later than 10 a.m. on 
Monday, October 20th. 

FRANCIS WOOD, 


Borough Engineer and Surveyor. 
Municipal Offices, 
. Town Hall, Blackpool, 
30th th September, 1919. 1102 


South Dectindabiies ‘Maine orks 
COMPANY. 

MAPLE seu tl nal STATION. 
TRACT No. 


The Chairman = ae ectors, invite TENDERS from 
engineering firms for YING and ERECTING a 
VERTICAL TRIPLE- “EXPANSION PUMPING EN- 
GINE “ FORCE and BOREHOLE 
PUMPS, to be erected in The existing engine-house at 
their Maple Brook Pumping Station, near Lichfield. 

The plant to be capable of pumping 2,000.00 
®allons per 24 hours, against a total head of Bist 
including friction. 

Forms of Tender, copies of conditions, specification 
and plans may be obtained from the undersigned. 

The lowest or any Tender will not necessarily be 


accepted 
FRED J DIXON, M. Inst. C.E., 


Engineer, 
Ist October, 1919. 
26a, Paradise-street, 
Birmingham. 


The Bombay, Baroda, 
CENTRAL INDIA RAILWAY COMPANY, 
The Directors are prepared to receive up to noon 
ou Friday, 1 17th October, TENDERS for the SUPPLY 


of ad 
JIE BARS for CAST TRON SLEEPER POS. 
Tenders must be made on forms, copies of which, 
With specitication, can be obtained at these offices on 
Payment of 20s. each (which will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 


976 


and 


8. 


YOUNG, 
Secretary. 


8. G. 


1172 





Offices, 110, , Biahopagate, 
London, a 
Sth Octobe r 1919. 
gy Rohilkund and Kuma mn 
— aged COMPANY, LIMITED. 
Direc prepared ». receive TENDERS 
an ithe SUPPLY Zea DEL IVE of 
22.550 Pairs STEEL Fis PLATES 
as per specification to be seen at the company’s offices. 
Tenders, addressed to the undersigned, and marked 
“* Tender for Fish Plates,’’ are to be lodged not later 
than Noon on Monday, the 20th day of October, 1919. 
For each specification a fee of 10s. will be charzed, 
which cannot under any circumstances be returned. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of oe Board, 
E . NEVILLE, 
Secretary. 





237, Gresham House, 
Old Broad-street, London, E.C., 


rd October, 1919. 1135 


TONS ot 


per 


G. 


MINISTRY O 








F MUNITIONS 


By Order of the Disposal Board. 





FOR SALE BY 


At WOOLWICH 





PUBLIC TENDER 


PLUMBAGO CRUCIBLE 


IN LARGE QUANTITIES. 


For STEEL, NICKEL, COPPER, ete., from 120 lb. to 600 lb. 


and PURFLEET. 


Plumbago Stands & Muffle Rings 


For 400 lb. and 600 1b. Special Tilting Coke Furnaces. 


At WOOLWICH. 


For further particulars, Tender Forms and Permission to View, 


apply to CONTROLLER, Section D.B. 5a, 87-41, 


Street, Westminster, S.W. 1. 


Nore.—*‘ SURPLUS,” price 
ment Property for Sale. 
every where. 


Published twice monthly. 


Old cos 


3d., the Official List of Govern- 
On sale 


1181 1 








Fen Drainage 


Row ne North 
DISTRICT. 

The Trustees of the aboye Drainage District have 

FOR DISPOSAL an old PUMPING PLANT, consisting 


of Boiler, Beam Engine, peoop. Wheel, &c., for full 

particulars of which apply to H. BAIN, Engineer, 

Spalding, or 8. R. ANDREWS, Bourne, Clerk to aboyes 
1 


27 
— 


Toubrilge Waterworks Com- 





NY. 
APPOINTMENT “OF FOREM 
APPLICATIONS are INVITED for ~y “APPOINT. 
MENT of WATERWORKS FOREMAN at the above 
waterworks. 

Candidates must have thorough knowledge of 
Waterworks Pumping Machinery, and be able to 
Undertake Running Repairs 

Preference will be given to applicants who have had 
previous waterworks experience, in main laying and 
water waste detection, &c. 

Salary £3 15s. per week, 
coal and gas free. 
Applications, stating age and experience, accom 
panied by three testimonials of recent date, to be sent 
to the undersigned not later than Friday, the 17th inst. 
A list of the duties will be sent on receipt of 
stamped see as envelope. 
T. MUIR THOMSON, A.M.I.M.E., 
Engineer and Manager. 
1137 A 


with house rent, rates 


4, The Terrace, Tonbridge. 


‘ ry *— : 
Two G.od Surveyors Required 
for Levelling Work in the Sudan under Survey 

Department. ‘Two years’ engagement. Salary £E35 
plus allowance £E14 plus war bonus £E6 monthly 
and travelling allowance. 

Age not to exceed 40 years. 

Must pass medical examination. 

Free passage out and home. 

Applications should be made to Sir A. L..WEBB, 





commercial and technical experience essential ; 


according 
“>, age, 


facture and Erection of Constructional Steel] Work and 
Electrical J 
age, experience, &c., 1182, The Engineer Office. 


FOREMAN ; 
and be fully conversant with all classes of up-to-date 
Machine Tools, 
ing for really suitable man. 


be trea 
ticulars as to experience and state age, also wages 
required, 974 4 


SITUATIONS OPEN 


SITUATIONS OPEN (continued) 





Wane. a WORKS MANAGER for General 
Engineering Works in connection with large 
collieries in South Wales: salary £350 per annum. 
State age and experience.—Address, 1092, The Engi 
neer Office. 1092 A 





ANTED, an EXPERT to PLAN, LAY OUT and 
SUPERINTEND ERECTION of a SAWMILL 
in a Humter port. Must have had previous experience 
and be fully capable of buying machinery for same.— 
Address in first place, 1206, The Engineer —, 
206 a 





eee ASSISTANT to MANAGER of Foreign 
Sales Department of large Aircraft Firm manu. 
in Aeronautical Supplies ; 


know 


facturing and dealing 
ledge foreign languages helpful. Salary £400 ‘to £600, 
to Le erage and mag a —W: rite, 

ucation and experience, to Box 387, 
va aaa Ltd., Atlantic House, Holborn oe 


ENGINEER for 
knowledge MWanu- 





waizae. ASSISTANT WORKS 
India, age 23-28; general 
Address, stating 


Machinery necessary.— 


1182 a 





JANTED by HARLAND and WOLF Ltd., 
Belfast, thoroughly competent TOOL ROOM 
must have had considerable experience 


Jigs, and Fixtures; first-class open- 
Applications, which will 
should give full par- 


as confidential, 





K.C.M.G., Queen Anne’s Chambers, Broadway, West- 
minster, $.W. 1. 
Envelope to be marked ‘‘ Surveyor.’ 1084 





1 
nion of South A frica.— Vacancy 
FOR CHIEF INSPECTOR OF EXPLOSIVES. 

APPLICATIONS are INVITED for APPOINTMENT 
to the above-mentioned POST on the establishment 
of tbe Department of Mines and Industries with head- 
quarters in Johannesburg. he commencing salary 
is £850 per annum, and rises, subject to satisfactory 
service, by annual increments of £30 to £1100 per 
annum, plus the relative local allowance. Transport 
and subsistence allowances will be payable as pro- 
vided by the Public Service Regulations. 

A knowledge of both official languages (English and 
Dutch) will be required, and in the event of the 
successful applicant not possessing the necessary 
knowledge of one or other of such languages, he will 
be required to acquire a working knowledge thereof 
within a reasonable peri 

The successful applicant will be required to serve 
for a period of twelve months on probation and to 


nically trained ; 
Power. 
Address, 1105, The Engineer Office. 


Foundry Experience who has proved his capacity for 
management ; 
man conversant with modern methods,-- Applicants 
— send full particulars of their qualifications. 
THE NATIONA 


with 
STEEL FO 
Leven, Fife. 


press and 
disputable proof of ability required. —Address, 943, 
The Engineer 943 A 


SSISTANT ENGINEER and DRAUGHTSMAN for 
large Chemical Works in E. London tech- 

experience with Steam row | ‘Electric 

State experience and salary — 
oA 





S WORKS MANAGER for Steel Foundry Eacseed 
on repetition work, an ENGINEER with good 


an excellent opening for an energetic 


L 


age and salary requir 
Kirkland Works, 
1112 a 


to 
UNDEY (1914), Ltd., 





to Take Charge of 
experience in a 
n- 


ANTED, First class MAN 
Tool-room in Midlands, 
Tools Autos. absolutely essential ; 


Office. 





furnish satisfactory certificates of birth and health 
Applications, supported by particulars of qualifica- 
tions, age and experience, and copies of testi- 
monials, should reach the undersigned not later than 
the 30th November, 1919. 
. J. H. HOFMEYR, 
Secretary, Public Service Commission. 


Office of the Public Service Commission, 
Union Buildings, Pretoria, South wee 


gressive job to 
ae yy work need apply.—Address, =.* The 
ice 


ANTED in Midland Factory, MANUFACTURING 

NGINEER, with extensive experience in the 

Mechanical Details as produced 
Turning Machines, &c.; 

to the right man. Only men who can 


neer 








MISCELLANEOUS 


yy Aster, YOUNG ENGINEER to Supervise Seed- 
Apply, 


handling plant om assist ‘eatte manager.— 
meting ex peri alary required, 


and 
BY WAREHOUSING and TRANSPORT 





CO., Selby. 


1074 Aa 








Laer NAMES of FIRMS to MAKE ae 
TINGS. Large quantities required.— 

HOLLINGS and GUEST, Ltd., Thimble Mill. aan. 

Birmingham, P1292 





RICE and CO., 

379. Monument-road, Birmingham, 
COST ACCOUNTANTS, Specialists in 
Works and Factory Organisa‘ ion and 
Reco’ P1028 7 





. ‘ 


Works in the London district ; 


Government Instructional 
applicants must have 
Heat tment of all 


of a 


F™3;; -CLASS MAN REQUIRED for the Hardening 


ment 
had a wide experience in the 
experi 


kinds of Soe, and be capable of teaching disabled 


sol t 
ence and salary reqaised, 1100, The a) | 


diers and sailors.—Address, ing age, 


}NGINEER REQUIRED for Turbine Sales Depart- 
ment (London district); experience in prepara 
tion of tenders essential.—Write, giving particulars of 
experience and salary ivined, to Box E787, Sells$ 
Ltd., 168, Fleet-street, E.C. 4 1119 A 


EAD PROGRESS MAN REQUIRED for an 

Engineering Firm in 8.W. London; candidates 

must have held a similar position before; salary £2t0 

ver annum. This will be a progressive position for 

eaergetic man,—Address, P1358, The a Office, 
358 4 


EATING AND VENTILATION.—Really Com- 
betent MAN REQUIRED for London Engineer's 
office ; must be capable of preparing own Schemes, 
Estimates and Take Entire Charge of Contracts ; 
good salary and commission to qualitied engineer. 
State age, experience.—Adidress, P1382, The , Engineer 
Office. 71382 A 


N ANAGER for London Office, being Opened by 
4 provincial firm of Engineering Valuers.— 
een stating terms and qualifications, to 
** VALUER,” c/ + Pool’s Advertising aad , 150. 
Feet: street, B E.C. A 


N ECHANICAL ENGINEER for Impor- 
al tant Petroleum Refinery abroad, to 
act as Chief Engineer and Assistant to 
Manager. First-class experience and 
executive ability necessary. Excellent 
prospects and remuneration for suitable 


man.—Address, P1403, The Engineer 
Office. . hare P1403 A 


SITUATIONS OPEN ¥ (ontinugg 


RAVELLER, with Technical anc 
ledge of Engineer’s Tools and Pract ky 
amongst Engineering and allied ‘rates i° in We 
England and South Wales, Ri ‘QUIRED 
DIATELY ; excellent opportunity for D | 
man,.—Write, stating experience aualifi 
salary required, 1110, The Enginee Tt Ofte as 
We 





EEKLY NEWSPAPER Devoted ; te 
in all its branches REQUIRES : 
who has had experience in a similar Das r 
salary will be paid to the right mane: | 
P1356, The Engineer Office, + 


x “Using 





Wr srors and Progressive & 
FIRM REOUIRES REPRESE) 
Leeds district ; must have sound | 
Commercial Experience ; to an enerzetie m 
ing the nevessary qualitications the posith 
undoubted possibilities, State full partie” he. 
career, age, when at liberty and ‘salary requ 
Address, 1158, The Engineer Offi TedUitey 
v4 


JORKS MANAGER REQUIRED ATO OK 
organise Engineering Shop to employ ] o 
with subsequent expansion for producing yee 
Parts and other Repetition Work tor 
thoroughly up to date in machine 
substantial prospect for right man 
omices stating experience, P1: 


aWihg. -Offirg 


; Must 
Shop p 
3 ten, : rr 


OUNG ENGINEERS 
single, age 22/26. 
and Int. Comb. Engines .— 
Employment Specialists (Eng. K 
hall-street, E.C, 2. No preliminary fee, 


7OUNG ENGINERR,  well-up 

Erection of Reinforced 
REQUIRED for Malay States. 
Engineer Office, 


REQUIRED 
Well educate d, 
Apply, 


ie I 
expd, ey id 
R 1 E a and 


in Desig zn 
Concrete bu uf 
Address, 1] 


1185 
= 
yy. DRAUGHTSMAN, with Work 
ence, for Structural Steel and 45 
Design in Civil Engineers’ office in Manche 
Address, 1131, The Engincer Office. at 





ANTED, First-class DRAUGHTSMEN, Pre 
ably experienced in Structural Wor 
Lifting Machinery ; good salary to suitable R 
Apply, giving full particulars of experience, im 
and salary, to Chief Engineer, Mesers. STOTHER 
and PITT, Ltd., Eneiness, Bath 602 4 


wan 


Liverpool. 


First-class “MECH. ANICAL 
for General Work in Large Factor 
Goc education and shop exper 
essential. Man with knowledge of layiig Out p 
preferred. Good prospects and permanent posi 
oftered.— Write, stating full particulars regarding 
education, experience, and salary expected 

B, $24, Lee and Nightingale, Advert. Ottice, 1, 


Ww? DRAU GHTSMAN. knowledy 
an advantage. London district 
experience and salary required, 
Office 


DR AUG ih. 





ANTE {ENE R A L ENGINEERING 
of Hydraulics 
Acidress, statiny 


1183, The 
Pe ee re See 1 
w=. Good DRAUGHTSMAN, 
experience in Twisting, Windin 
for Silk.—Address, 1156, 


Machinery 
Office. 


TANTED, we and TOOL DRAUGHTSMAN fo 

Small Works making High-crade Machi 
Tools; similar experience essential.— Address, 1s) 
The Engineer Office. 1081 4 





yaa. Smart Experienced DRAUGHTSMAN 
accustomed to Steam Winch and Windlass 
Work.—Apply, stating age, experience and salar 
required, J. H. WILSON and CO., Ltd., Dock-roai, 
Birkenhead, lita 


= DRAUGHTSMAN WANTED AT ONCE by 
leading firm of Structural Steel aud Crane Engi 
neers; must possess exceptional practical ani 
theoretical qualifications ; good experience in Light 
and Heavy work, and be in touch with up-to-dat 
manufacturing practice; will be required to take 
charge of higher technica] office.—Apply by letter on! 
in strict confidence, stating fully experience, 
and salary expected, to DRAUGHTSMAN, 
Transport,’’ 33, King-street, Covent — 
1 


\HIEF JIG ey TOOL DRAUGHTSMAN RE- 
& QUIRED with good practical experience of all 
classes of Jigs and Machine Tools.—Address, stating 
full details of experience, age, and salary required, 
982, The Engineer ORce. 982 4 


ESIGNER Reinforced Concrete ; 
and accurate.—Box 9, C.v. 
Al, Ebury -street, S.W. 1. 


must be Quick 
Rastall and Sou, 
P1367 A 


RAUG HTSMAN DESIG NER W AN’ TED for Stru 
L tural Steel Work. Must have good experience of 
modern practice for competitive estimating. State 
full particulars and salary required to EDWARD 


WOOD and CO., Ltd., Ocean Ironworks, a. 





RAUGHTSMAN, First-class Man, for Conveyor 
and Transporter Work ; well up in Me echanical 
Details.—Apply, stating experience and __ salary 
required, to FRASER ~ 4 CHALMERS, Engineering 
Works, Erith, Kent. 1120 4 
RAUGHTSMAN, porrem 

Work and Water-tube 
Address by letter, stating age, 
required, to Messrs. YARROW and CO., 
Glasgow. 


[ 


Experience in_ Marine 
Boilers, REQUIRED. 
experience, and salary 
Ltd., Scotstoun 
1168 A 


RAUGHTSMAN, 
first-class man, 
in large quantities. 
salary required, when 
The Engineer Office. 


TOOL, REQUIRED: 
Jigging Small Engines 
state full particulars, 


liberty.—Address. 114s 
1149 4 


JIG and 
used to 
Please 
at 





WN ESSRS. RICHARD GARRETT and SONS, Ltd., 
a Leiston Branch of Agricultural and General 
Engineers, Ltd., REQUIRE the services of a WORKS 
MANAGER who is capable of organising production 
on a large scale. Applications are invited from 
gentlemen of proved experience and —, p aa 
capacity. 165 


MANAGER WANTED, 


es 
car works in the 


large motor 
Midlands. 


Only those with first-class organising 
ability need apply. 


Important position. 


State full qualifications, 

age, and salary required. 
Address, 1209, The Engineer Office. 
1209 A 


experience, 





EINFORCED CONCRETE ENGINEER WANTED 
for Contractors in Calcutta; excellent prospects. 
—Apply, stating training and experience, RITCHIE 
and BLACK, Royal Liver Building, guna 
A 





“HALE OIL DISTILLATION.—EXPERIMENTAL 
CHEMIST or ENGINEER REQUIRED as Con- 
sultant on Design of Plant for Refining Shale Oi).— 
Address in first instance, a —— 1190, 
The Engineer Office. 1190 a 


RAUGHTSMAN (Machine Tool), Good Mechanica! 
man, WANTED for Design of Special Machiner Fi 
—Apply, stating qualifications, age, salary require 

and earliest date can commence, to Lamp aS A 

Drawing-oftice, B.T.H. COMPANY, Rugby. — 10 





rm of Mechani- 

Salary offered 

ug experience and 
997 A 


RAUGHTSMEN REQUIRED by Fi 

cal Engineers, Westminster. 
£3 108. per weck.—Address, statir 
age, 997, The Engineer —. 


RAUGHTSMAN REQUIRED IMME DIATELY 
new power plant in East Yorkshire. One or 
to Water-tube Boilers preferred. State ase. ie 
cations, copies of testimonials and salary TL 
Address, 1071, The Engineer ( Office. 107 os 
-\RAUGHTSMAN REQUIRED in General Bn 
neering Works; must have first-class i rn 
training and education.—Apply, J e 
and CO., Ltd., Engineers, Dagenham, Essex, ss 
age, experience and salary required. sah 
The Engineer Office. 





RAUGHTSMAN WANTED by a Firm neat 3 eral 
chester engaged in high-class Stationary i 
and Millwright Work ; one with some sioh Ooi, 
ence ,and _ able to take outside particulars 0 verience 
ork; permanent situation. State ate eneinet 
, wages required.—Address, 1162, 1! 1162 A 
of Collecting 
Results aut! 
experience.~ 
11504 


RAUGHTSMAN WANTED, “Capable ( 
D Data from a ngs, Summarising 
Preparing Price Lists. State age. — 
Address, 1150, The Engineer ce, 

RAUGHTSMAN - WANTED, Used to Supers, 
D and Koiler Work and Estimating.— ate 4 
stating experience, 1186, Ihe Engineer Once, 


Continued on next page 
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British Stationary Diesel Engines 
of To-day. 


In 1913 we published a series of articles describing 
the special features of the stationary Diesel engine 
as it was then being built by the four firms which had 
taken up the question. Those articles we are now 
able to supplement by details of the comparatively 
few alterations made during the interval in order to 
bring our readers-up to date. The Westinghouse 
Company has, we are sorry to say, given up this 
particular branch of manufacture, but its place has 
been taken by Belliss and Morcom, so that the number 
of firms at work on this class of engineering remains 
at four. 

Mirrlees, Bickerton and Day, Limited, of Stockport, 
have, a8 might be expected, the least to report in the 
way of alterations, as they had before the war reached 
the stage of production on a large scale, after a lon 
apprenticeship, and hed attained such an advanced 
state of progress that alterations, unless really urgent 
or on a very small scale, would be inadvisable. They 
are therefore continuing the manufacture of their 
three standard sizes of 50, 80, and 125 brake horse- 
power per cylinder, putting them through the shops in 
sufficient quantities to obtain the benefit of quantity 
production of the various details as far as possible. An 
innovation is to be found, however, in the employmen‘ 
of a pilot jet of paraffin to form a flame for the ignition 
of a following jet of tar oil, which enables this unkindly 
form of fuel to be successfully used at all loads, and 
which has been widely adopted in centrel| stations, 
where great difficulties have been experienced during 
the war in obtaining suitable fuels owing to the 
limitation imposed by the lack of tonnage on the 
importation of the fuel used in pre-war days. 

Another neat and useful device has recently been 
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FIG. 1—MIRRLEES AIR-BLAST CONTROLLING DEVICE 


put on the market by this firm for the purpose of 
automatically controlling the pressure of the air 
blast to suit the varying loads in central station work. 
The desirability of reducing the air pressure as the 
load is reduced is becoming recognised, and the 
proper proportioning of the air to the load, and hence 
to the amount of fuel used, results in a smoother 
running engine, partly no doubt due to the better 
combustion of the fuel owing to the reduction of the 
cooling effect of the incoming air, and in an economy 
of fuel due to the smaller amount of work required 
from the compressor. In an engine with constantly 
varying loads it would require a man’s whole time to 
keep the adjustments even approximately correct, 
whereas the variations in the electrical output of the 
plant afford a much more accurate and cheaper method 
of control. In the Mirrlees device shown diagram- 
matically in Fig. 1 two pointers are fitted concen- 
trically on a dial calibrated in pounds per square 
inch of blast air pressure ranging from the pressure 
suitable for no load up to that for full load, one 
pointer being operated by the blast air pressure and 
the other by the main generator current passing 
through the solenoid A. The calibration on the gauge is 
so adjusted that the latter finger points to the pressure 
which is suitable for the power being given by the 
engine instead of to the ampéres being given by the 
generator, as would be the case if the gauge were being 
used as an ammeter, which, in fact, it is. The two 
pointers are insulated from each other, but are pro- 
vided with platinum contact pieces coupled to wires 
through which the circuit can ‘be made through the 
relay H. Thus if the generator pointer is separated 
from the air pressure pointer no current passes through 
the relay H and the core J falls and closes the circuit 
through the carbors K, and so through the solenoid L, 
which opens the throttle valve F to the air compressor 
and ineréases the supply of air till the two pointers 
coincide. The pointers act as a single pole switch 


and their coincidence closes the circuit through the 
relay H, lifts the core J, and breaks the circuit through 





valve. 


pressure. 


ployed. 


in its practice. 
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not allow any oil that may accumulate to drop on to 
the men below, while the interior of the bed-plate 
castings is not only sand-blasted, but enamelled in 
order to remove any possible chance of casting sand 
getting into the lubricating oil system. 

Cole, Marchent and Morley, Limited, of Bradford, 
whose engines we described in our issue of November 


development during the war, but are building their 
nice “engine in7,four standard sizes_and_are getting 
well into production for early deliveries. They have 
successfully adopted the pilot jet system for burning 
tar oil. Points, little and big, and especially workshop 





























In actual practice, when on a steady load, 
the apparatus is constantly working, though it is 
impossible to detect any variations in the blast air 
It has been found that the improved 
combustion so procured actually increases the life 
of the exhaust valve and should prove of great value | 
in central stations where the Diesel engine is em- 


There were two little points in manufacture with 
which we could not help being struck as showing how 
carefully this firm embodies the results of experience 
The faces of the ends of the plat- 
forms are actually ground so as to be quite tight and 


were more reconciled to the idea when we saw the 
shape of the fuel valve cam nose, which has a delight - 
fully easy rise, though we should have thought that 
it would give too slow an opening. The exhaust and 
inlet valve rockers are split diagonally @ la Sulzer, 
and hinged at the joint so as to allow the removal of 
the valve without dismantling the rocker shaft, 
while with the same object the fuel valve rocker, 
which has its roller on the other side of the shaft, 
can be hinged back into a recess in the cover, by 
releasing the end of a light spring. The inlet "and 
exhaust valves have separate cast iron heads, and ars 
not water-cooled, but there is a good water jacket in 
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20th,’ :1914, have{been™able‘to carry out very little 
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FIG. 2—HICK, HARGREAVES CYLINDER COVER 


| the cage round the spindles. The cages are a neat 
| piece of design. When the port is arranged on one 
| side of the cage so as to register with a corresponding 
| port in the cover, not only is a dowel required to ensure 
| the correct registering of the two ports, but the port 
| leaves a weakness on that side, so that it is difficult 
| to make a good joint on the face which beds down in 
the cover,; and leakage often occurs just under the 
| port. This has beenzovercome by an all-round port, 
| the lower face being connected to the top of the cage 
| by four good ribs equally spaced, so that the face is 
| equally stiff all round. This point is now also pretty 
well realised. 
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FIG. 3—WILLANS 


methods, have been receiving attention during war 
time, and they have plans in hand which should be 
of great interest when sufficiently developed to be 
made public. 

Hick, Hargreaves and Co., Limited, of Bolton, 
were able to show us more little points in which 
modifications in their original design have been 
made. They rather startled us, for instance, by stat- 
ing that their valve rockers are now made of cast 
iron, not of course the ordinary cast iron of commerce, 
but something more of a malleable nature, and with 
them they have found no trouble. During the war 





the solenoid L and closes the compressor throttle 


this has naturally been a very valuable point. We 
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AND ROBINSON EMERGENCY GOVERNOR 


the cover, the idea being that it is unreasonable to 
| expect to get a rigid casting of unequal thickness to 
| withstand the unequal temperature stresses to which 
| this part is subjected. The utmost possible flexi- 
| bility has therefore been aimed at, and only the inlet 
|and exhaust valve pocket walls are carried right 
| through. This leaves a large space between the two 
| peckets for water circulation—see Fig. 2. This space 
|is not completely filled in by the fuel valve pocket, 
| as is usual, since, instead of a thick cast iron ring, « 
| light steel tube is used. This tube is screwed into 
ithe bottom, as shown, a water-tight joint being 


| Another pleasing piece of design is to be seen in 
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secured at the bottom by a series of sharp concentric 
serrations on the face of the lower shoulder, the top 
being riveted over Tho air starting valve pocket is 
formed in the same way. Then, in order to obtain 
the full benefit of the passages so formed, internal 
deflector pipes are fitted—shown dotted in the draw- 
ing—which direct the water round the exhaust and 
fuel valves and make for thorough cooling of those 
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FIG.4—SAFETY STOP ACTUATED BY 


parts. Ample cleaning holes are provided, so that it 
should be a very trouble-free cover. 

This firm has been able successfully to use tar oil 
without the necessity arising for the paraffin pilot 
jet for loads from four-tenths up to full power, but 
paraffin is used at starting and for about ten minutes 
at the end of a run to clean up. It is interesting to 
note that the firm has also developed a successful two- 
stage air compressor nicely arranged for simplicity 
in overhauling, and there are other minor details 
which all go to show that the successful Diesel engine 











FIG. 5—SAFETY GOVERNOR 


can only be produced by strict attention to the most 
minute details. 

Willans and Robinson, Limited, of Rugby, now 
part of the big combination, the English Electric 
Company, Limited, are busy with their standard 
engines, which are going through the shops in 
quantities, and have introduced two interesting 
little novelties since our last visit. The first is the 


| emergency governor shown in Fig. 3. The idea is, 
| of course, simply to stop the engine altogether in 
| case of an excessive increase in speed, which the 

ordinary governor fails to deal with. This is effected 
| by by-passing the fuel from the pump into the 
| atmosphere instead of into tho distributor, through 
| & by-pass valve E, which is normally kept closed 
| against a spring G by the pressure of the blast air, 
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FAILURE OF WATER CIRCULATION 


which is always free to enter the chamber F under 
the valve. To open this valve an emergency weight A 
is fitted on the governor disc, and it, when the exces- 
sive rise in speed occurs, flies out and depresses the 
plunger C, which, in turn, disengages the supporting 
finger I from under the trigger J, which is thereupon 
able to drop, thus allowing the spring N to open the 
valve D against the spring M. Air then escapes from 
the chamber F, and the reduction in pressure so 
brought about allows the valve E to fall by the action 
of the spring G, and the fuel is shut off from the engine. 
It is certainly a very positive method of stopping the 
engine, provided that the little valves do not stick 
up from went of use, as they would be very liable to 
do in view of the rare occasions upon which an 
emergency would call them into action. This, how- 
ever, has been foreseen, and the makers’ instructions 
recommend that 2 practice should be made of stopping 
the engines by this apparatus instead of by the more 
ordinary methods, and this should get over every 
possible difficulty in this direction. 

We can, however, imagine that the same object 
might have been achieved with somewhat fewer 
parts by the use of the fuel pump suction valve. 
This would obviate a second objection which occurs 
to us, namely, thet such an apparatus prevents the 
deliberate variation of the blast air pressure to suit 
the load which we have dealt with above, though it 
would certeinly stop the engine in case the blast air 
pressure were to fell unintentionally owing to some leak- 
age or fault in the air compressor, and so save trouble 
due to improperly -pulverised fuel at full load, which 
the builders justly claim as a useful feature. 

The fuel pump suction valve is, curiously enough, 
used as the medium for stopping the engine in the 
event of the water circulation feiling, through the 
apparatus shown in Figs. 4 and 5. In Fig. 4 the 
pressure of the water entering the smell pipe A from 
the circulating system, acting on the diaphragm B, 
presses out the spindle C so as to form a stop to the 
rotary movement of the starting handle D. This 
handle, which acts upon the suction valve of the fuel 
pump, is made in two parts hinged together—-but kept 
normally as a rigid handle by the flat spring E---so 
that the lower part can be hinged back and manipu- 
lated quite independently of the stop formed by the 
spindle C, when starting up. When the engine is 
running normally the starting handle is as shown in 
Fig. 5, but if the pressure of water falls for any reason 
the diaphragm flattens and’ the spindle C follows, 
so that the stop is withdrawn from the handle, which 
flies into the stop position. We have here again a 
small moving part, which is only called into actior 
by an emergency, but perhaps the variation in the 
water circulation pressure at the beginning and end 
of each run is sufficient to ensure the freedom of the 
spindle C. This may be called the emergency gear 
to guard against a water shortness, since another 
device shown in Fig. 6 is used to give a preliminary 
warning of impending trouble. The gauge has an 
adjustable pointer, which, with the main pointer, 








forms a switch, so that when the pressure falls to that 
to which the adjustable pointer is set as being the 
unsafe pressure contact is made and the bell rings 
and a red lamp is lit up. 

Belliss and Morcom, Limited, of Birmingham, have 
not yet become widely known as builders of Diesel 
engines, though they have built quite a number and 
have reached a stage of production which has 
warranted a good supply of jigs and gauges to ensure 
interchangeability and economy in manufacture. 
They have, very wisely perhaps, contented themselves 
with what may now be considered to be ordinary 
practice in stationary work, and have made no effort 
to do anything startlingly novel. We, accordingly, 
find the A frames, the cam shaft at the top of the 
cylinder driven by a vertical shaft through gears, 
and so on, but every effort has been made to simplify 
things both in appearance and in operation. Under 
the last-named heading we would note that the air 
starting lever is arranged on the ground level so as to 
obviate the necessity for the attendant to mount the 
ladder to the platform, as is the general practice. 
It only involves an extra bracket or two and a link 
to take the motion up to the usual arrangement for 
swinging the fuel and air rockers in and out of action. 
The Vacuum Company’s sight-feed cylinder lubricator, 
the blast air regulator, the fuel pipe priming pump, 
and the four visible water outlets from the cylinders 


FIG. 6—-WATER CIRCULATION WARNING DEVICE 


are also on this level, which should make for better 
attention. 

The most noticeable thing about the engine is the 
very neat and compact three-stage air compressor 
driven off the forward end of the crank shaft, so clean- 
looking and clear of piping and exerescences that it 
has all the appearance of a two-stage compressor. 
The design must have involved a good deal of thought, 
and has only been arrived at by using a different type 
of intercooler for each of the stages. The low-pressure 
compressor delivers into a zigzag passage formed in 
the wall between the cylinder and the receiver, where 
the air is cooled by the water in the jacket. The 
intermediate-pressure compressor cooler is in the 
same receiver body, but consists of vertical tubes in 
tube plates, while the high-pressure cooler is a coil 
pipe carried in the jacket round its compressor 
cylinder. This arrangement only calls for two external 
pipes, and these of very short length, and there is 
only the one projection of the same width as the 
low-pressure compressor. Advantage results from the 
design in that great accessibility is obtained, as 
each valve can be reached by the removal of a cover 
without breaking any pipe joints, while the inter- 
mediate and high-pressure pistons can be laid open 
by breaking two pipe joints and one cylinder flange 
joint. Tt is altogether a very nice piece of work. 








4) 





Ocr. 10, 1919 


THE ENGINEER 


351 











Another unusual feature is the oil bath for the cams, 
which minimises the need for attention on the top 
platform. ee 

As for details, malleable iron is used for the rockers, 
and in the case of the exhaust and fuel valves these 
are split diagonally to facilitate overhaul. The 
valves themselves are steel forgings with a flat head, 
on the underside of which is fixed the cast iron face 

by means of @ nut on the spindle, which makes quite 
a nice and simple job. A single fuel pump is used for 
all four cylinders, though we found that the firm has 
no rooted prejudice in favour of this, and in large 
sizes will probably fit a pump for eech cylinder. 
A good guide at the front end of the plunger removes 
any chance of side thrust which might reach the 
plunger from the driving excentric. We were rather 
surprised to note that the body of the fuel pump is of 
east iron, but we understand thet the barrel is to be 
bushed in future. 

It is rather curious to find that Messrs. Belliss and 
Moreom are using gravity feed lubrication to cen- 
trifugal rings for the crenk pins and ring lubrication 
for the main bearings, but they point out that the 
engines are running at compzretively low speeds and 
have ample bearing surfaces. Great care is taken to 
clean the oil after it has been used once ; it is pumped 
through a double settling tank and then through 
a filter and then up to the running tank, from which 
it reaches the pins through sight-feed lubricators. 
Thus all the attendant has to do is to see that his tank 
has oil in it and that the sight feeds are working. 
Vacuum Company’s sight-feed timed lubricators are 
used for the cylinders, one glass feeding four points 
per cylinder. In view of some marine experience, it 
may be found desirable to limit the admission points 
to the two thrust sides and provide a gless for each, 
so that there may be no doubt that each position is 
actually receiving its quota rather than trust to a 
single glass for four points, any one of which might 
be blocked without any indication of the fact being 
conveyed to the man in charge. There is nothing 
particularly noticeable about the piston, but in the 
gudgeon pin a special hole is drilled from end to end 
above the central lightening hole to feed the lubricant 
from the supply on the cylinder walls to the brass. 
If the central hole were used quite a large volume of 
oil would have to be pumped by hand when starting 
up before any of it would actually reach the surface 
of the pin. Such a point would, of course, only arise 
in a Diesel engine when the full load comes on to the 
bearings almost at once, and it is well worth noting. 
We were interested to learn that the firm does not 
agree with the theory thet it is necessary to vary the 
pressure of the blast air with the load, and in its 
own plant instructions are given to set the com- 
pression throttle in the morning and then leave it 
untouched during the day. 

The compression used is about 480 Ib. for a mean 
effective pressure of 98 lb. to 100 lb. per square 
inch, the engine running at 250 revolutions per 
minute for the smaller size and 210 revolutions for 
the larger. The engines can be made in various 
numbers of cylinders of 55 and 80 brake horse-power 
each, as noted above. One very useful feature about 
this firm’s experience is that the first engine it made 
was installed in its own power station, so that its 
performance could be watched by the designer him- 
self and all infantile ailments receive his personal 
attention. Hence, when the time came to place an 
engine on the market it could be done with every ecn- 
fidence, and we shall expect to see this firm taking 
its due share of the trade upon which the present 
and future outlook as regards coal is bound to have a 
‘boosting *’ influence. 








Institute of Metals. 


No. ITl.* 
NEW INDUSTRIES AT SHEFFIELD. 


DuRING each day of the meeting an opportunity 
was given of inspecting the University laboratories 
and of learning something concerning recent work on 
non-ferrous metals. Until after the termination of 
hostilities few were aware of the part taken by Sheffield 
in the production of cupro-nickel. When our defi- 
ciencies in small-arms ammunition were first revealed 
it was decided that the problem in connection with 
the production of satisfactory qualities of cupro- 
nickel should be investigated at Sheffield University. 
The first few tons manufactured having passed the 
tests, improved output rapidly advanced, finally 
attaining a maximum representing 25 million rounds 
of small-arms ammunition per week. One of the 
difficult problems which was attacked with suecess 
by the University staff was the employment of a 
high percentage of scrap metal., Under normal con- 
ditions this would have been limited tg 25 per cent. 
of the total, but owing to the difficulty of obtaining 
supplies of new metal, due at times to losses of metal 
cargoes by submarine attack, it was necessary to use 
scrap up to 75 per cent. of the total. This added 
materially to the manufacturing difficulties, but these 
were overcome. In addition to the purely technical 
side of manufacturing, it was also essential to train 
hands for the work, and this need led to the establish- 
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ment of a school for casters of non-ferrous metals. 

The fins shown before the formal opening of the 
conference cach morning indicated the extent to 
which the electric furnace has been applied to the 
melting of non-ferrous metals. Such furnaces are 
now in actual use for the melting of brass, aluminium, 
zinc, and other metals, and Mr. Verdon C. Cutts, 
who exhibited cinematograph films of the Baily 
furnace, was able to show the tendency of recent 
developments in this field. It was pointed out that 
attempts to utilise furnaces of the are type for melt- 
ing metals which readily oxidise and _ volatilise 
resulted in comparatively high metal losses. Recourse 
was therefore had to the induction furnace, but this 
type has only been built in units of small capacity 
for non-ferrous work, has a low power factor, and is 
said to be comparatively costly in upkeep. The 
purely resistance furnace, on the other hand, has both 
a high power and load factor, and it was this type 
which was shown in operation on the films which were 
exhibited at Sheffield. The heating element consists 
of a trough filled with a granular resister material, 
and although the furnace appears to be of large size 
in relation to output, metal losses are, it is claimed, 
reduced to a very low figure. Figures were quoted 
of a six days’ run on yellow brass scrap with actual 
metal losses of 1.3 per cent., while during a period of 
six weeks the overall metal losses were only 0.81] per 
cent. The resister troughs are said to have a four 
months’ life, and the material with which they are 
filled a two weeks’ life under norma! operating con- 
ditions. Owing to the absence of intense local heat- 
ing the refractories are said to require renewal only 
at long intervals. Five of the furnaces are in use 
at one works for melting an alloy which contains over 
80 per cent. zinc. They are made in sizes ranging 
from 40 kilowatts up to 1000 kilowatts, but the unit 
size more generally adopted is the 105 kilowatts 
round hand tilting type, which has a normal hearth 
capacity of 1500 1b. and a melting rate of 600 Ib. per 
hour. 

With regard to the current consumption of furnaces 
of this type, experience and commercial practice 
shows this to vary from 300 to 350 kilowatt-hours per 
ton of yellow brass scrap melted. The larger 
furnaces, of from 50) to 1000 kilowatts, are of the 
rectangular non-tilting or tapping type. The cold 
charge is introduced through motor-operated doors, 
and rabbling doors are conveniently placed. One 
of these furnaces, used for re-melting aluminium 
pig. is supplied with 500 kilowatts and has a hearth 
capacity of 3 tons. The same furnace has a hearth 
capacity of 9 tons of brass, with a melting rate of 
2 tons per hour when supplied with 600 kilowatts. 
A 1000-kilowatt furnace of this type is employed 
for melting zine cathode, and has a capacity of 200 
tons per day. Its operating sheets show that the 
percentage of metal dross averages 0.024 per cent. 


EXHIBITION at Town HAtt. 


The exhibition of manufactures in the Council 
Chamber of the Town Hall was intended to show some 
of the newer Sheffield productions and some phases 
of study at the Applied Science Department of the 
University. The general publie have since had an 
opportunity of inspecting the exhibits at the Weston 
Park Museum. The small stand of Swift, Levick and 
Sons attracted a good deal of interest, a very large 
number of permanent magnets for different applica- 
tions being shown. What has been accomplished in 
making Great Britain independently of foreign sources 
of supply for this essential element in many types of 
electrical apparatus is now well known. Another 
manufacture whieh, like that of magnets, is new to 
Sheffield, was illustrated in the carbonless metals and 
alloys sent for exhibition by Kent Smith, Limited, 
which are manufactured in considerable quan- 
tities at that company’s works. Carbon electredes— 
these were shown by the Electrcde Company, of 
Sheffield—-have also been added to the preducts of 
the works of the city. Glassware, gauges, precision 
tools and metallurgical specimens were sent as indi- 
cating the range of work undertaken by the Applied 
Science Department cf the University. The great 
firms of the East End made a notable display of the 
activities of Sheffield in the production of projectiles 
and armour, alloy steels, high-speed and carbon steel 
tools, aeroplane engine parts, and a considerable 
variety of forgings and castings. The Old Sheffield 
plate and silver sent by Messrs. Thos. Bradbury 
aroused general admiration. Nor could interest be 
withheld from the war work of the local silversmiths, 
which extended into -many branches of munitions 
manufacture. The Development Committee of the 
City Council, which organised the exhibition, had done 
its work well. 

Visits To Works, &c. 


The works to which visits were arranged included 
Vickers Limited, John Brown’s, Thos. Firth and Sons 
—where stainless steel was first manufactured— 
James Dixon and Sons, and Wm. Hulton and Sons, 
where, during the war period, the production of 
articles de lure gave place to the manufacture of steel 
helmets, shell bands, bomb dropping gear, and many 
of the steel parts used in the manufacture of aero- 
planes. Other establishments open to inspection 
were the works of the Sheffield Smelting Company, 
Joseph Rodgers and Sons, Mappin and Webb, and 





Wm. Turner and Co. At the last-named a good deal 





of time was spent in collaboration with the University 
Department of Non-Ferrous Metallurgy in experi- 
mental work on the melting and rolling of cupro- 
nickel, and as a result of the success achieved large 
extensions of the works were carried out. The firm 
erected and equipped new casting shops and large 
rolling mills which were electrically driven, and for 
two years ran them day and night, undertaking the 
training of raw labour for all departments, as no skilled 
men were available. The firm will continue to pro- 
duce copper, nickel, brass and other non-ferrous alloys. 

It was only possible, of course, for individuals to 
visit at most two of the works for which invitations 
were issued. Many elected to include the Brown- 
Firth Research Laboratories in their programme. 

The laboratories, which are under the direction of 
Dr. W. H. Hatfield, are a notable example of the 
co-operation of important firms for the purposes of 
research work. They consist of chemical, physical, 
metallographic, pyrometric, heat treatment and 
mechanical testing sections. Each section is con- 
trolled by a qualified senior member of staff, who is 
responsib'e for the working of his own section. 
Views of certain departments are given on page 360. 

The chemical laboratory is naturally used largely 
for the chemical analysis of different materials and 
products involved in the researches which the insti- 
tution has undertaken. This includes analysis of 
raw materials, ores and alloys employed in manu- 
facture, as well as that of finished products and by- 
products. By systematic examination of the material 
existing at different stages of manufacture the pro- 
cesses involved in the various industrial operations 
can be exactly followed and the reactions completely 
understood. The laboratory does not, however, 
undertake routine analysis and examination, since 
facilities for doing this work are provided in the ordin- 
ary works testing laboratories. The physical labora- 
tory deals with such questions as magnetic and elec- 
trical properties, dilatation, thermal conductivities, 
refined methods of hardness testing, ballistics, &c. 
The various physical properties of the products of 
the two firms are studied, since they give an indica- 
tion of the suitability of the materials for the purposes 
for which they are to be used. There is in addition 
a corrosion section, in which are studied the resist- 
ances to corrosion of various classes of steel in different 
conditions of thermal and mechanical treatment 
when placed in various corroding media. 

The metallographic laboratory is given over 
exclusively to microscopy and macroscopy, and is 
fitted with the latest appliances for the preparation 
and examination of sections. The specimens are 
examined unetched, or etched with suitable media 
according to the features which it is desired to bring 
out. Reproduction of the structures by photography 
forms an important item in this branch, the projection 
apparatus employed giving easily direct magnification 
of 1000 diameters or more if required. 

The works having considerably extended over the 
period during and just prior to the war, and the appli- 
cation of pyrometry to works operation having 
become increasingly important, it was found neces- 
sary to create an efficient department for the stan- 
dardisation and supervision of the instruments 
employed. This work is undertaken by the pyro- 
metric section of the laboratories. This department 
has on hand also investigations in several directions 
with a view to improving the methods available for 
determination of such high temperatures as those which 
must be measured in the steel manufacturing and allied 
processes. ‘This section is also fitted up with appara- 
tus for the correct determination of “‘heating and 
cooling ” curves of specimens, the data from which are 
of first importance in the study of the transformations 
which take place in steel and other alloys, as they 
pass over ranges of temperature. Upon this data is 
based the suitable heat treatment to be given to the 
particular material when it is to be employed in manu- 
factured articles. The heat-treatment laboratory is 
fitted with furnaces suitable for subjecting small 
objeets and test pieces of various kinds to experi- 
mental treatments. They include gas and electric 
mutes, furnaces and salt and oil tempering baths, 
&e., each fitted with the necessary pyrometric 
equipment. ‘The mechanical testing laboratory, in 
conjunction with which is the machine shop for the 
preparation of test pieces, is equipped for the carrying 
out of mechanical tests. Special equipment which 
has been provided includes a 50-ton Olsen tensile 
testing machine with autographie apparatus for 
stress-strain diagrams, this machine being also adapt- 
able for compression and bending tests; an Izod 
impact testing machine; a Charpy impact testing 
machine ; repeated impact testing machines of the 
Stanton type: an alternating stress testing machine 
of the Wohler type; Brinell hardness testing 
machines; and also a special machine for testing 
‘‘ wearing ’’ properties of materials. 

In addition to the laboratories mentioned, the 
institution contains a library well supplied with the 
literature available on all the various subjects dealt 
with, and also an excellent lecture theatre fitted with 
lantern and kinema, having seating accommodation 
for more than a hundred people. Here periodic 
gatherings of members of the works staffs are held, 
and views are interchanged between the men in charge 
of operations in the works and the research staff. 

A word of praise should be given in concluding this 
account, ofjthe Sheffield conference to Mr. G. Shaw 
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Seott, the compiler of the illustrated programme 
issued, and to the honorary secretary of the Reception 
Committee, Mr. G. Bernard Brook, for the admirable 
character of the local arrangements, which con- 
tributed so much to the success of the meeting. 








The Shipping, Engineering, and 
Machinery Exhibition. 
No. II.* 


THOSE who go to Olympia with the object of seeing 
this exhibition from the point of view of the main 
part of the title must be prepared to place a very 
generous interpretation on the word “ shipping ” and 
to realise something of the vast number of details 
which go to make up a ecmplete ship if they are not 
to be disappointed. We utter this warning, as we 
had ourselves hoped, and no doubt others will hope 
also, to see illustrated something of the advances 
which have been made since the last Exhibition in 
actual shipbuilding and designing and in improve- 
ments in main engine construction. In this aspect 
we were disappointed, as only some half-dozen of the 
leading ship and marine engine builders are repre- 
sented ; they, however, certainly do show the usual 
beautiful models of their art, while the same number 
of shipowners help to give some impression of what 
the steamship of to-day is. It is perhaps unfortunate 
that the exhibit which most nearly tulfils our expecta- 
tions of such a title is that of the Dutch Government, 
which shows not only a large collection of models of 
different types of ships, but also fine models of the 
Amsterdam and Rotterdam docks, with shipping in 
them, to a good scale. 

There is, we are afraid, very little that can be said 
about the individual exhibits, as our readers will not 
wish to have described to them winches, pumps, 
boiler coverings, valves, feed heaters, and the like, 
with which they are already familiar, and we shall 
confine our notes to those minor improvements in 
points of detail which we have been able to pick out 
which are not so generally known, and which may be 
worth further inquiry on the part of our shipbuilding 
and shipowning friends. 

Before proceeding with this, we must, however, 
make some reference to what is, to our minds, a most 
disquieting deduction which might be drawn if the 
Exhibition is to be considered in any way representa- 
tive of the progress of marine engineering as it stands 
to-day. It is this: that so far as we are able to note, 
there is only a single model of a motor-driven ship— 
the old original Vuleanus—shown by the Dutch Govern- 
ment, and not a single hint or suggestion of a marine 
Diesel engine throughout the Show. There are only 
two marine semi-Diesel engines and two or three other 
internal combustion engines for marine purposes. 
With regard to the semi-Diesels and smaller internal 
combustion engines, we are content to believe that 
makers are postponing their propaganda till the 
Marine Motor Exhibition, which is to be held next 
spring; but with regard to the Diesel engine the case 
is different. The shipowner—for whose benefit the 
Show is presumably mainly held—apart from the 
rotor koat owner, if we may so differentiate, would 
be perfectly justified from a visit to Olympia in think- 
ing that his choice of power plant for his new ships is 
limited to the quadruple-expansion vertical recipro- 
cating steam engine, of which a beautiful working 
model is shown by the North-Eastern Marine Engi- 
neering Company, and the geared turbine models of 
which are shown by the Parsons Company with a 
sample of a nicely designed double-reduction gear by 
the Power Plant Company. Diesel. engine builders 
have certainly not lifted a tinger-to dispel that illusion 
—as illusion it certainly is. To our mind the question 
is one of such great national importance—especially 
just now, when our mercantile supremacy is faced by 
such vastly fiercer competition than ever before—that 
we feel justified in touching upon a subject which 
might be considered entirely extraneous in an article 
which is supposed to be dealing with matters enclosed 
within the four walls of Olympia. The time has 
come when the shipowner must consider more seriously 
the possibilities of the Diesel engine or the oil engine 
in some form, even though the oil-fired geared turbine 
meets one of the difficulties of to-day, that of wages ; 
as we are quite prepared to admit that a single-screw 
geared turbine installation can be run with a smaller 
number of hands down below than would be required 
with a Diesel engine if the power were sufficiently 
high—as it so generally is—to demand that the latter 
should be divided into two sets in order to get that 
power. We have, indeed, heard of a 3€00 horse- 
power set of oil-fired turbines being handled in and 
out of port by a single man below! This, however, 
does not meet all the points, and the low fuel con- 
sumption of the Diesel engine—ranging, as it now does, 
round about 0.38 lb. per brake horse-power—must 

receive consideration. Yet what do we find? We 
find that the shipowner of to-day can only go to one 
firm in this country which has built any appreciable 
number of commercial-type Diesel engines, and that 
firm is fully occupied in building for a far-seeing 
owner who is establishing a long lead over his rivals, 
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There are pérhaps some half-dozen other firms in 
Great Britain which have had experience of building 
Diesel engines, and which are prepared to build a 
commercial set upon terms. We cannot blame the 
shipowner entirely, but, as we have so often said, 
a satisfactory Diesel engine can only be built by a 
firm that has had actual experience, and experience 
carried beyond that of the construction of a single 
experimental set or of a different type of engine from 
that which he will supply for commercial work. In 
our opinion it is the engine builder who must buy the 
experience, and we are sorry to note that so few firms 
have been willing to pay a price represented by more 
than the purchase of a licence from some other more 
enterprising and successful firm. Our rivals in the 
United States are not asleep in this direction if we are, 
and, though we quite anticipate that some of them 
will be found to have gone too fast, and that there will 
Le serious trouble with some of the ships, vet this 
may be better in present circumstances than doing 
nothing. 

It is only after clearing the ground by this dis- 
cursion that we feel we can proceed to deal with the 
Exhibition itself, and we will tackle the few marine 
engines shown first. Messrs. Petters, of Yeovil—or 
Vickers-Petters, as they now are for purposes, we 
gather, of increased mass production —show their 
latest pattern of semi-Diesel engine, to which small 
but useful improvements have been made since we 
dealt with it in our issue of March 17th, 1916. The 
first of these is a simple little arrangement for allow- 
ing the engines to run on no Joad without the necessity 
for lighting the Jamp. To effect this, a tiny by-pass 
valve in the fuel pipe is opened, and allows a small 
charge of fuel from the working cylinder charge to 
enter the other cylinder when the piston is at the 
bottom of its stroke. This charge is very slowly 
burned in the combustion chamber, and is sufficient 
to keep the bulb hot, even though the engine is run 
on no load for an almost indefinite period. It is very 
simple, and therefore justifiable, but no great com- 
plication for such an object is, we think, admissible, 
seeing that a marine engine is practically never re- 
quired to run for very leng on no load, and only 
occasionally on light load. Our contention especially 
applies in the case of this particular engine, since it 
is claimed that it can be started up from all cold in 
about one minute. This is rendered possible by the 
substitution for the blow lamp of a liquid fuel burner, 
through which a finely atomised jet of oil is blown by 
compressed air on to the bulb. This jet can be lighted 
at once, so that there is now none of the usual pre- 
liminary heating of the lamp itself before the heating 
of the engine can be begun. It strikes us as- being a 
very nice and useful modification, and one which 
should almost obviate the need for the no-load running 
arrangement. It is, besides, another link in the chain 
of attempts to combine the quick-starting advantages 
of the Diesel engine with the cheapness of construc- 
tion of the semi-Diesel referred to in our recent 
article on the Crossley heavy oil engine, and it is, 
moreover, effected without the need for a higher com- 
pression than 1501b. The, battle is evidently by no 
means finished yet. It was pointed out to us that 
on a two-cycle engine it is almost essential to have 
four points round the cylinder for the admission of 
lubricating oil to the piston, as if only two are used, 
and those on the thrust sides, the oil will have to 
enter on one of the bars of the exhaust port, and so 
be blown away and wasted. The biggest engine at 
present constructed by this firm is one of 460 brake 
horse-power in six cylinders at 250 revolutions per 
minute without water injection. 

The only other semi-Diesel engine in the Show is 
the Kromhout, in which the old hit-and-miss governor 
has been superseded by a much simpler form in which 
the fuel cam is carried on the vertical governor spindle 
and directly connected to the governor weights. The 
rollers which operate the four fuel pumps are spaced 
equidistantly round the cam, which is formed of an 
increasing diameter from the top to the bottoin. 
Thus as the weights raise the cain the rollers are 
brought into contact with the larger diameter of the 
cam, and the stroke of the pump is reduced. This 
arrangement should give a nice form of control, and 
certainly gives the minimum number of parts. This 
firm has also tackled the question of running on no 
load, and obtains this object by simply throttling the 
amount of air passing from the crank case to the 
cylinder by means of a throttle in the passage inter- 
connected with the control wheel. 

There is one other marine motor with which we 
may conveniently deal now, though it is of what is 
generally known as the high-speed type. It is the 
four-eycle paraffin engine of the Atlantic Engine Com- 
pany, of Wishaw. ‘The engine is on somewhat heavy 
lines, and is designed for fishing-boat and similar 
work, though how a fisherman will tackle the intri- 
eacies of the electric starter and the lighting dynamo 
we do not care to contemplate. Otherwise the engine 
is on nice simple lines, with the valve springs, &c., 
well enclosed and yet accessible, and a good solid 
plunger pump driven Ly an excentric for water circu- 
lation and splash lubrication. We are not at all 
sure in our heart of hearts that for marine engines 
running as in this case, at about 550 revolutions per 
tninute, splash is not onthe whole the most satisfac- 
tory system of lubrication. With any form of pump 
lubrication, not only has the driver to see that he gives 





the engine a charge of oil from time to time—quite 


an undefined time too-—bhut he has to see that his 
pump is actually working all the time, and this he 
can only be certain of by looking at his indicator at 
intervals, while if it does fail trouble will ensue, 
even though there is plenty of oil in the crank case. 
Moreover, it is not always easy to arrange that « 
pipe drawing from the bottom of a crank case—-as the 
pump must do-—can be made accessible for clearing 
purposes in the event of a chokage, when the engine is 
installed on continuous bearers in the boat. In this 
case the bottom of the crank case is divided into 
three compartments for a six-cylinder engine, one 
for each pair of cylinders. and the splash from the 
sides of the casing naturally gradually drains down 
from the forward to the after pair of cylinders, owing 
to the angle at. which the engine 1s placed in the boat 
The simple expedient of casting a water-coole | 
trough in the bottom of the casing at such an angk 
that it must slope downwards from aft to forwari| 
whatever the angle of inclination of the engine may 
be in the boat ensures a constant circulation, so that 
the forward cylinder cannot be starved. 


NAVAL MODELS AND EXHIBITS. 


THF character of the ship models on show at Olympia 
is such as might have been expected at a time when 
the reconstruction of the mercantile marine, which 
suffered so severely during the war, has become thu 
principal task of the national shipbuilding industry. 
Had the exhibition taken place at the date original], 
appointed. /.e., five years ago, there is every reason 
to believe that naval! construction would have been 
represented on a large seale. Now, however, the 
fighting ship has been relegated to the background, 
and consequently the models of this type are com- 
paratively few in number. One looks in vain for 
replicas in miniature of the remarkable vessels that 
were built to meet the novel tactical requirements 
of the Great War. ‘ hen we say that no warship 
above the light cruiser category is shown in model 
it will be understood that naval enthusiasts may 
experience some disappointment on visiting the 
exhibition. But apart from the temporary cessation 
of interest in ships built purely for war purposes, 
another explanation suggests itself for the absence 
ot larger naval models from the present collection. 
High-class model construction is a fine art, expensive 
both in money, time, and labour, and it is intelligible 
that shipbuilders should be disinclined in the circum. 
stances now prevailing to permit themselves the 
luxury of producing models which are unlikely to 
serve any commercial purpose. At some future 
time no doubt we shall see at public displays— 
probably at the Imperial War Museum—faithful 
models of all the more important craft that helped 
to maintain command of the sea during the fateful 
years 1914-1918; but for the reasons indicated 
above this privilege could not be granted in the case 
of the present exhibition at Olympia. 

But if the naval models are not very numerous, 
those which are on view well deserve notice. Haw- 
thorn, Leslie and Co., Limited, of Newceastle-on-Tyne, 
show a large and beautifully finished model of H.M.S. 
Champion, a light cruiser built’ under the normal 
1914 programme and launched in the following year. 
This vessel may be regarded as typical of the modern 
scout cruiser material of the British Navy, for all the 
ships built subsequently embody the salient features 
of the Champion and her predecessors of the 
* Arethusa ” class. From the engineering point of 
view she has an additional claim to interest by reason 
of the fact that she was the first large unit of the British 
Navy to be fitted with geared turbines. There are 
only two screws to develop the aggregate of 40,000 
shaft horse-power, and it was considered rather a 
daring innovation to transmit 20.000 horse-power 
through one shaft. So successful was the attempt, 
however, that the system was afterwards applied to 
all the new cruisers, including the great ‘* Hush” 
ships Courageous, Glorious and Furious. The Cham- 
pion, it may be recalled, is 446ft. Tin. long by 41ft. 6in. 
beam and displaces 3750 tons. Her speed on trial 
averaged 29.5 knots. In the model every fitting is 
reproduced with meticulous accuracy. On the centre 
line are three 6in. guns, and four 4in. are on the broad- 
side. The quick-loading arrangements for these 
weapons are shown, as also are the shell racks con- 
veniently grouped round each firing position. Amid- 
ships there is a 3in. anti-aircraft gun. Six torpedo 
tubes are carried, four of which are in pairs on deck 
and two in flats below water. The tripod mast 
with its tops and the searchlight and _fire-control 
stations on deck give an excellent idea of the fighting 
equipment in a modern British cruiser. Another 
extremely interesting model on the Hawthorn, Leslie 
stand is that of H.M.S. Warwick, one of the many 
destroyers built during the war. This vessel served 
as the flagship of Vice-Admiral Sir Roger Keyes in 
the Zeebrugge-Ostend blocking operations on 5t. 
George’s Day, 1918. While returning from the second 
attack on Ostend she was severely damaged by a 
mine, but was fortunately able to reach Dover. The 
Warwick, of 1300 tons displacement and 312ft. in 
length, is fitted with geared turbines of 27,000 shaft 
horse-power for a speed of 34 knots. The armament 
shown in the model represents the very latest practice. 
There are four 4in. semi-automatic guns, two being 
superposed respectively at bow and stern; SIX 





torpedo tubes on two triple mountings, and a high- 
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angle gun. From the midship portion a double line 
of rails leads to the stern to facilitate the transport 
and planting of mines. Eighty mines, each with its 
sinker, are shown on the deck of the model, an inspec- 
tion of which will convey a good idea of the manner 
in which the high-speed mine-layers of the Navy 
were enabled to perform their hazardous work. .Two 
other medern types of destroyer are shown by models 
of the Starfish and Stork, and of the Mentor and Mans- 
field. The mercantile models include passenger, 
eargo and ore-carrying vessels, several of which are 
fitted with special gear for the quick loading and dis- 
charging of cargo. 

Yarrow and Co., Limited, of Scotstoun, have a 
well-finished model of H.M.S. Turquoise, the “* record- 
breaking ”’ destroyer, which is claimed to be the fastest 
vessel of this type in the Navy. In the course of her 
trials-—details of which appeared in THE ENGINEER 
—carried out in the spring of this year, she main- 
tained a speed of 39.6 knots for a continuous run of 
four hours, the total distance covered in this time being 
158.4 knots, or 182.1 miles---a truly wonderful per- 
formance. Besides the model there are photographs 
of the Turquoise making her trials. Another model 
shows one of the twelve large ‘‘ China” gunboats 
which did such excellent work in the advance on 
Bagdad and have lately been employed at Archangel 
and Murmansk. All the characteristics of this useful 
type are clearly shown, including the twin propellers, 
working in tunnels to reduce the necessary draught, 
and the three rudders. The vessels have an unusually 
powerful armament—two 6in. and many smaller 
guns~—but there is not too much cover for the crew, 
and an inspection of this model increases one’s 
admiration for the officers and men who gallantly 
forced the Tigris and opened the way to Bagdad, 
often in the face of heavy artillery fire at point-blank 
range. There is another model of the smaller class 
of Tigris gunboats, sixteen in number, which were 
built in this country and shipped in sections to the 
Persian Gulf, where they were assembled largely by 
native labour. Another Yarrow model is that of a 
destroyer built for Japan, in which small dimen- 
sions are successfully combined with a speed of 
33 knots and a heavy armament. There are also 
several reproductions of the stern-wheel light -draught 
river steamers for which Messrs. Yarrow are famed. 

Robert Thompson and Sons, Limited, of Sunder- 
land, show a handsome ?in. scale model of H.ML.S. 
P 28, one of the well-known ‘*“*P” boats designed 
to hunt submarines. The generous enables 
every fitting to be reproduced with perfect accuracy. 
William Denny and Bros., Limited of Dumbarton, 
have six models on view, including one of the destroyer 
Badger, noteworthy as the first vessel of the Royal 
Navy to be given geared turbines. On her trials in 
1912 this vessel attained 30.7 knots. There is a fine 
model of the paddle steamer Nepaul, built for the 
Irrawaddy flotilla and shipped in sections to Rangoon ; 
one of the Clyde passenger steamer King Edward, 
the first merchant vessel ever fitted with turbine 
machinery; and a third of the huge crane lighter 
No. 1, built for H.M. Navy. This lighter was 
described and illustrated in a recent number of THE 
ENGINEER. It is 177ft. 4in. long, 78ft. 6in. broad, 
and 14ft. in draught, and has a speed of 7.5 knots. 
The crane, constructed by Cowans, Sheldon and Co., 
Limited, lifts 150 tons at 90ft. radius. It is here seen 
at work raising the shield of a twin barbette for heavy 
naval guns, one of which is shown suspended in the 
slings. The detail in this model is most elaborate 
and will repay careful inspection. 

Although not strictly in the ‘* model’’ category, 
the exhibit of Hadfields Limited is of great interest 
to naval students. It includes two specimens of 
18in. armour-piereing shell, the largest naval pro- 
jectiles ever manufactured. These tremendous 
missiles were produced for the British 18in. gun 
mounted in the Furious and later in three of the 
monitors. In actual test they have perforated a 
plate of hard-faced armour nearly equal in thickness 
to the calibre of the shell. which was fired at a velocity 
equivalent to hitting a target ten miles away. At 
point-blank range the projectile is capable of piercing 
4lin. of hard-faced armour or 54in. of unhardened 
steel at 10 and £0 miles, respectively, it will 
penetrate 20in. and 12kin. of hard-faced armour. 
Finally, at still longer range, e.g., 24 miles, a steel 
armour plate lZin. thick would easily be pierced. 
When fired with a full charge the 18in. gun develops 
150,000 foot-tons of energy. Another exhibit is an 
ammunition tube weighing over 12 tons, which has 
been fired at by armour-piercing shell. 

A model of the 8. Y. Turbiria, on the Parsons Marine 
Steam Turbine Company's stand, attracts much 
attention. This celebrated little vessel was built 
at Wallsend-on-Tyne in 1894, and had the following 
dimensions :—100ft. long, 9ft. beam, 3ft. draught, 
44 tons displacement. The machinery consisted of 
Parsons turbines of 2000 actual horse-power with an 
expansive ratio of 150-fold, supplied with steam by 
a small-tube express boiler. There were three separ- 
ate turbines-—high pressure, intermediate and low-— 
each driving one shaft independently, with an astern 
turbine fitted to the centre shaft. On several runs 
of about five miles a mean of 2300 shaft horse-power 
was developed, giving a speed of 343 knots. In view 
of the later evolution and almost universal adoption 
of the steam turbire, this model of the prototype has, 
of course, great historical value. On the same stand 


scale 





there are models showing engine-room interiors fitted 
with various geared turbine installations. 

One type of fighting vessel which played an impor- 
tant part in the war is conspicuous by its absence, 
for the only submarine medel in the whole exhibition 
is that of a small boat constructed for the Dutch 
Navy. The Dutch Ministry of Marine collection is 
confined to apparatus employed in the lighthouses 
and lightships of the Netherlands service, no naval 
models being i:cluded. 

As is to be expected in an exhibition of this nature, 
the electrical exhibits are somewhat specialised, being 
confined in the main to those firms directly interested 
in ship work. For instance, the stand of the Sub- 
mersible Motors, Limited, will undoubtedly attract 
a considerable amount of attention. A large number 
of salvage operations have been facilitated by the use 
of this company’s portable pump unit, consisting of a 
centrifugal pump direct coupled to a submersible 
motor. 


from the interior of the motor. The present motor, 
however, represents a complete departure from stan- 
dard practice, as water is actually encouraged to 
circulate internally through the machine for cooling 
purposes. To meet these conditions commutatoi 
motors are obviously out of the question, and the 


company has therefore concentrated on short-circuited | 
| chamber for the terminals is filled with compound 


rotor induction motors. The rotor can be of the usual 
design, but each phase of the stator winding consists 
of one continuous piece of heavily rubbered cable 
threaded through tunnel slots. The only internal 
joint in the winding is where the phases are joined 





In previous attempts to produce an electric | 
motor which would be capable of working under water | 
it was the aim of the designers to exclude all water | 


| Apparatus Company, Limited. 
| exhibits 


gear is designed to give complete control from the 
bridge, through a telemotor gear operating on 
the Wheatstone bridge principle The control of 
the rudder from the wheel is entirely electrical, the 
main motor working direct on to the rudder-operating 
gear. This main motor is so controlled that it runs 
exceedingly slowly for the ordinary course-keeping 
motions, but runs up to full speed at once when con- 
siderable degrees of helm are suddenly required, 
A detailed description of the working of these equi))- 
ments, with curves of performance, will be found in 
our issue of May 16th last 

Manufacturers of electrical switchgear are repre 
sented by Allen West and Co , Limited, the [grani: 
Electric Company, Limited, and the Electric,| 
The first’ company 
its well-known controllers and contactor 
gear, also a 36in. circular submersible lifting magnet, 
Lifting magnets must be designed to withstand 4 
considerable amount of rough usage, and the econ. 
pany has developed a very robust construction 
which embodies a number of special features. 
particular a special copper strip winding is employed, 
in which, owing to the shape of the section of the 
strip, each turn fits into the preceding turn and 
locks in position. The whole magnet interior wit!) 
its coils is impregnated by a vacuum-pressure svstenn, 
and it is claimed the ingress of moistwre is absolute| 
For this the connection 


In 


prevented. reason also 


The magnets are constructed in sizes from LS8in. to 
62in. diameter, with a lifting capacity for steel ingo 
ranging from 2.5 tons for the ISin. size to 20 ton 
the magnet. The lifting capacity with 


for 62in. 














FIG. 4—COMPONENT PARTS OF SUBMERSIBLE PUMP AND MOTOR 


together. The large amount of insulation required 
reduces either the amount of copper or iron available 
in the stator, and therefore would apparently reduce 
the capacity of the motor. This disadvantage is, 
however, offset by the very elticient cooling system, 
so that the motor actually compares very favourably 
in size and capacity with ordinary open-ty pe machines. 
It should be mentioned that when the motor is directly 
coupled to a pump the water circulation is obtained 
directly from the pump, but the company has 
developed other uses for the motor, such as driving 
saws and drills. Among other exhibits on this stand 
are two internal combustion engine-driven generating 
sets for supplying the power to the motors, and there 
are also shown motor-driven and rotary transforming 
apparatus required to obtain the alternating-current 
supply when only direct-current power is available. 
Fig. 4, which shows the component parts of a sub- 


mersible pump and motor, is taken from an article | 


on the subject which appeared in this journal on March 
2ist last. Another exhibit which will command 
attention is the electrical equipment for deck winches 


and the electrically driven steering gear of Laurence, | 


Scott and Co., Limited. This firm is deservedly recog- 
nised as @ specialist in this class of work. 
shown, which is of three tons capacity, is controlled 
by a master controller actuating contactor gear. A 


The winch | 


special feature of the system is the device known as | 


the load discriminator, which diverts the series excita- 
tion of the motor when the latter is only exerting a 
light torque. The speed of the motor is therefore 
automatically increased until the motor approxi- 
mately develops its full horse-power output under 
these light torque conditions. The electric steering 


| the lower contacts of contactor A. 


other materials will depend on the magnetic per- 
meability and shape of the article to be lifted. It 
I realised as essential for absolute relia- 
bility that the switehgear should be designed 
equally robust lines, but this not the simple 
problem it appears at first sight. Fairly heavy currents 
are involved-—for example, on 220 volts the magnetis- 
ing current may reach 50-70 ampéres—-the service 
is intermittent, and every time the circuit is broken 
a considerable amount of energy must be dissipated. 
It is also desirable for a quick release of the load to 
remove all residual magnetism. The arrangement ot 
switchgear supplied with the Allen West equipments 
is shown in Fig. 5. It will be seen that a maste: 
controller A is employed, operating two double- 
ended contactors B and C. In the position of the 
contactors shown, the master controller is in the off 
position, and the only completed circuit is that from 
the lifting magnet D through the discharge resistance 
E. Moving the controller to the lift position energises 
the operating coil F, which closes the upper and opers 
This completes 
the magnetising circuit for the magnet, which will 
then lift its load. ‘To release the load quickly, the 
controller is moved back through the off position 
to the drop position. The circuit is discharged at the 
off position of the controller by contactor A returning 
to its original position. Moving the controller to 
the drop position energises coil G, which closes the 
upper contacts of contactor B and completes the 
demagnetising circuit through resistances E and H. 
Returning the controller to the off position discharges 
this circuit. The construction of the contactor panel 
is shown in Fig. 6. The shields to the magnetic 
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blow-out coils are pivoted so that they can be moved, 
as shown, for the upper right-hand shield to facilitate 
inspection. 

The exhibits of the Igranic Electrical Company, 
Limited, include a number of motor control pillars, 
various types of contactor gear, a model telpher 
crane fitted with onefof the company’s Unit type 
lifting magnets, "and a battery charging equip- 
ment. The coil winding machine manufactimed 
by the Universal Winding Company, for which the 
Igranie Electric Company is the agent in this 
country and the Colonies, may be seen at work at 
this stand. The machine is particularly suitable for 
winding small coils used in wireless apparatus, elec- 
tricity meters, &c., and it is claimed that the process 
produces a coil of increased strength in both the 
mechanical and electrical sense. The Electrical 
Apparatus Company exhibit a variety of combinations 
of Ironclad switchgear, various control panels for 
direct and alternating-current motors and electricity 
meters. A special feature of the starting switchgear 
for motors is the ingenious device fitted to secure 
slow-motion starting. This device appears to be in 
advance of the usual worm and worm sector arrange- 
ment. The slow motion is attained by a pawl carried 
on the starter lever moving in a saw-tooth guideway 
with alternate camming and arresting shoulders. 
The starter allows a quick forward movement, but 
provides dead stop on the centre of each segment, 
so that it is impossible to start up the motor too 
quickly. The backward movement, however, is not 
impeded. 

Passing on to other exhibits, we are rather sur- 
prised, in view of the recent developments in electric 





























Naval Notes. 


Retrenchment in Full Swing. 


_ THE process of reducing the Navy and of all 
expenditure in connection therewith is being carried out 
with @ rapidity and a ruthlessness which should gladden 
the heart of the most zealous economist. Meany more 
ships, including several which sre of modern design and 
quite efficient in every way, have lately been added to 
the dispose! list ; while scores of others have been, or 
shortly will be, paid off and reduced to ‘ care and main- 
tenance ” stetus. The Home Fleet is to be brought down 
to reserve complements, leaving the Atlantic Fleet the 
only fully msnned force in home waters. At the same 
time, wholesale discharges of employees at all the Royse! 
Dockyerds ere taking place, and although thousands of 
notices were temporarily suspended on account of the 
reilwoy strike, they are expected to take effect now that 
the dispute is settled. The Admiralty has just issued to 
the Dockyerds instructions that for the time being no 
work except such e3 has been finally authorised is to be 
proceeded with unless direct approval is forthcoming 
from Whitehs!l in regard to the estimeted cost in each 
case, viz.:--(a) Alterations and additions to ships and 
vessels, yard craft and fleet auxiliaries, whether approved 
in Fleet orders or otherwise ; (5) alteretions and additions 
to shore establishments, e.g., dockyards, barracks, colleges, 
&c.; (c) new mooring schemes, modifications to mooring 
schemes, shifting and relaying moorings, purchese of 
new carts, wagons or other plant, purchase of new 
machinery, installation of telephones, electric light, or 
modifications to existing installations ; (d) no new experi- 
ments are to be underteken without prior approval of the 
estimate of the cost that may be involved, and no exten- 
sion of existing experiments beyond the present authorised 
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FIGS. 5 AND 6—ALLEN WEST LIFTING MAGNET SWITCH 


welding for ship construction, that this class of 
apparatus is not very much in evidence. One process 
ot welding can be seen at the stand of Alloy Welding 
Processes, Limited Both direct and alternating 
current welding plant are used in demonstrating the 
use of “A. W. P.” flux-coated electrodes. At the 
moment, we cannot do more than briefly mention 
other features of the electrical portion of the Exhibi- 
tion. Wireless telegraphy is represented by the 
Marconi Company and Siemens Brothers. The first 
company shows a 1}-kilowatt wireless ship installa- 
tion, a short-range wireless telephone set, and its 
wireless direction finder. The exhibits of Siemens 
Brothers and Co., Limited, include a ship’s wireless 
telegraph set, a selection of cables, some loud-speak- 
ing telephones and other apparatus, fans, motors 
and switchboards suitable for use on board ship. 
Among other exhibits, small lighting sets are very 
prominent, and those interested in ship ventilation 
and food preservation during storage on board ship 
should examine the methods developed by Ozonaii, 
Limited, which depend on the production of ozone 
from the silent electric discharge. 

The remain'ng enginecring meetings and leciures 
to be held at the Exhibition are included in our list 
of forthcoming engagements. 








DurtinG the first fortnight in August there was a strike 
of railway shopmen in the United States. One result of 
it was, to quote an official explanation, that the patience of 
travellers was.put to an extreme test. In addition to 
running without inspection or repairs, coaches and sleep- 
ing cars frequently Were not even cleaned, and many were 
run without water or ice, because workers in sympathy 
with the strikers left their jobs. 





* In order to enable shipbuilders and engineers to visit the 
Olympia Exhibition now that the railway facilities are again 
normal, it has been decided to keep it open until Tuesday, 
October 21st, } 
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GEAR—CONNECTIONS AND DOUBLE ENDED CONTACTORS 


expenditure is to be undertaken without similar prior 
approval. 


The First Steel-built Cruiser. 


A considerable number of ineffective ships and 
hulks hitherto employed at the various dockyards and 
bases as depét or training vessels are now being cleared 
away. One of the most interesting victims is the Mercury 
hulk, which was towed from Chatham last week on her 
way to the shipbreakers. Designed by Mr.—afterwards 
Sir Nathaniel—Barnaby, and completed just forty years 
ago as despatch vessels, the Mercury and her sister, Iris, 
enjoyed in their day the distinction of being the fastest 
large warships in the world. Moreover, they were the 
first ships built in Englend in which mild steel was em- 
ployed, and the first vessels of the British Navy almost 
wholly constructed of steel, wrought iron being used 
only for the keels, stems and stern posts. The dimensions 
of the class were :—Length between perpendiculars, 300ft.; 
beam, 46ft.; draught. 19.9ft.; displacement, 3750 tons. 
As speed was the prime essential, the hull was modelled 
on very fine lines, and had an exceptionally clean run 
from the sharp bows. The engines, which, like the hull, 
presented many novel features, were built by Msudslay, 
Sons and Field, their cylinder and valve srrangements 
differing from those of all previous men-of-war. The 
installation consisted of two sets of direct-acting, hori- 
zontal, compound four-cylinder engines actuating twin 
screws, and designed to work up to 7000 indicated horse- 
power and 95 revolutions, with a steam pressure of 60 lb. 
The high-pressure cylinders, four in number, had a dia- 
meter of 4lin., and the four low-pressure cylinders a 
diameter of 75in., with a 3ft. stroke. Each high-pressure 
cylinder was bolted to the front of the low-pressure 
cylinder with which it worked, and was slso, to economise 
length, partly recessed into it, end one piston-rod carried 
the two pistons. The engines were placed in separate 
rooms divided by a water-tight doorwey. The besm of 
the ship was so limited in proportion to the dimensions 
and power of the machinery that the. starboard engine 
had to be placed forward of the port engine. There were 
twelve boilers placed at the wings and fired amidships, 
and the total weight of the propelling plant, with water 
in boilers and condensers, was about 1000 tons, In the 





course of her trials in Stokes Bay the Mercury made 
four runs over the measured mile, of which the mean 
results were 7513 indicated horse-power and a speed of 
18.8 knots. For the period this was a very remarkable 
achievement. When completed, the Mercury mounted 
an armament of ten 64-pounder M.L. guns, subsequently 
changed to thirteen 5in. B.L. In service she proved a 
fairly successful ship, and on one occasion was employed 
during manceuvres as a torpedo-boat catcher. From the 
engineering point of view she is an historic ship, but she 
had long since exceeded her span of useful life. 


Engineer Officers at Keyham. 


After suffering an interruption of five years, 
owing to the war, the training course for naval engineer 
officers—Lieutenants (E)—was resumed on October 2nd 
at the Royal Naval College, Keyham. It will be rernem- 
bered that a limited number of these officers began a 
theoretical course at the R.N. College, Greenwich, in 
1913, under the common entry scheme, and in the follow- 
ing year specialist officers were sent to Keyham for a 
twelve months’ course, the establishment having been 
partly reconstructed for this purpose. The late Engineer- 
Captain C. G. Taylor was appointed to command the 
College, which had barely got to work when the war broke 
out, and the officers in attendance were at once detailed 
to sea-going ships. In February, 1918, a series of war 
courses was begun at Keyham in anticipation of a shortage 
of engineer officers, and a number of lieutenants (E) who 
passed are now in the Service. When the college reopened 
on the 2nd inst., twenty officers, ranking from lieutenants 
to acting mates, were due to attend. The commandant 
is Captain H. J. T. Marshall, who on the outbreak of war 
was serving in New Zealand, whence he assisted at the 
capture of the German colony of Samoa. 


Passing of the Impregnable. 


As the number of boys to be trained for the 
Navy will be substantially reduced in the near future, it 
has been decided to abolish the Impregnable training 
establishment at Devonport. This consists of three vessels, 
Impregnable, Inconstant and Emerald, berthed off Cremyl!. 
The three ships have now been placed on the disposal 
list for sale. The Impregnable herself, built at Pembroke 
as the Howe, was the last wooden line-of-battleship to 
be constructed in this country. She was fitted with steam 
engines, but did practically no service at sea. Quite 
recently she wes condemned on hygienic grounds, so that 
her disposal is not wholly @ matter of economy. The 
{Inconstant is the original frigate of that name, built in 
1868. She was one of the three largest unarmoured ships 
of the British Navy in the early steam era, and had a 
trial speed of 16.51 knots. It is interesting to recall that 
she was built as a “ reply ’ to the American frigates of the 
‘* Wampanoag ”’ class, for which very formidable powers 
were claimed, but which, in fact, proved failures. The 
Inconstant was designed for full-sail power, had a lifting 
screw, and a large capacity for fuel and stores. She and 
her sister, the Shah, were condemned by naval opinion 
as being too costly to maintain and too unwieldy to 
handle. The late Lord Brassey said of them that “ the 
designers were betrayed into an exaggeration of size 
from over-anxiety to combine in @ single ship every quality 
with which an unarmoured vessel can possibly be endowed. 
They were to possess unrivalled speed, both under steam 
and under sail, and to be armed with such batteries of 
armour-piercing guns that it was hoped engagements 
might be fought even against armoured ships with some 
prospect of success. The attempt was ambitious and not 
altogether unsuccessful, but they are now found to be 
too expensive for mere protection of commerce, and their 
guns would be useless against armoured ships of the present 
day (1878). The third unit of the Impregnable estab- 
lishment, viz., the Emerald, was originally the broadside 
ironclad Black Prince, dating from 1862, and one of the 
earliest armoured ships built for the Navy. She was, 
indeed, almost identical in design with the Warrior. By 
way of contrast to these veteran ships which have served 
for many years in the educational system of the Navy, 
the battleship Téméraire, belonging to the first group of 
Dreadnoughts, has recently been commissioned as a 
sea-going training ship for naval cadets, and is now on her 
way to the Mediterranean with a large batch of cadets 
from Dartmouth and the Britannia College. 








MECHANICAL STOKERS ON AMERICAN 
LOCOMOTIVES. 


Asnovut 3717 locomotives on American railways are, 
according to a report presented at the annual meeting of 
the American Locomotive Superintendents’ Association, 
equipped with mechanical or so-called automatic stokers. 
The machines were of five types, but one was an experi- 
mental set. The others, numbered 1522, 1294, 731 and 
169 respectively. Nearly half—1786, to be exact—were 
on engines of the 2-8-2 type, while 854 were fitted to 
Mallet engines. Most of them are on heavy goods engines 
and mountain engines, but 58 are on large passenger engines 
of the 4-6-2 class. In general, the engines burn from 
10 to 40 per cent. more coal than if fired by hand, but 
this increased consumption is offset by the greater ton- 
nage hauled and the improved performance of the engines. 
In many cases the increase represents the amount of fuel 
handled beyond the capacity of hand firing. Failures are 
rare, 100 per cent. of each run being made with stoker firing 
as a rule. Troubles are mainly from breakage of parts, 
wet coal, or foreign matter in the fuel. At least one rail- 
way is using stokers to handle lignite and semi-lignite. 
Where a railway has only a few engines thus equipped it 
has been found to be better to bave a crusher on each 
engine, to ensure feeding suitable coal. But for roads 
or divisions having numerous mechanically fired loco- 
motives it may be more economical to install crushers 
and screens at the principal coaling stations and deliver 
the coal to the tenders in condition ready for use. 
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AGRICULTURAL TRACTORS 








FIG.6—-THE AUSTIN 





FIG. 7—-THE FORDSON 
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FIG. 9—-THE MARTIN CATERPILLAR 














Agricultural Tractor Trials. 
No. ITT.* 


IN last week’s issue we referred to the interesting 
apparatus by which the drawbar tests of the compet- 
ing tractors were carried out. At an early date it 
is hoped the Society of Motor Manufacturers and 
Traders will make these tests public, as they should 
prove of great. assistance to intending purchasers of 
agricultural machines. Without going into the com- 
parative merits of the different competitors in this 
respect, it may he stated generally that on heavy 
land and clover stubble a drawbar pull of 750 lb. 
was required for a single furrow 5in. deep by 10in. 
wide. The reason that deeper ploughing than about 
5in. was not permitted, we understand, is the peculiar 
nature of the land on which the trials were made, the 
owner fearing to disturb the subsoil. Nor was it 
possible, with such a large number of competitors, to 
ensure absolutely uniform conditions of working for 
each. Some competitors were obviously more for- 
tunate, for instance, with regard to the nature of the 
land than others. Notwithstanding the differing 
conditions, however, practically all the machines 
performed well. We saw no signs of serious trouble 
with any of the tractors themselves, but it would 
appear that there is room for improvement in the 
design of several of the ploughs, which gave trouble 
owing to clogging The chain track machines were 
few, but the work done by them was very satisfactory, 





* No. II. appeared October 3rd. 








FIG. 10—THREE VIEWS OF THE AUSTIN TRACTOR 


and there is no doubt that under adverse conditions 
the chain track has the advantage over the ordinary 
wheel tractor, especially on very hard or very soft 
ground, owing to the much greater distribution of 
the weight of the tractor. 

The Austin tractor—Figs. 6 and 10—has the chassis 
in the form of a cylindrical trunk of large diameter 
and great strength. To it is joined the back axle— 
another trunk-like construction, forming with the 
main frame the letter T. This T-shaped body encloses 
the clutch, gear-box and differential gearing, all of 
which are well protected from dust and mud. A 
pivot of special design enables the front axle to adapt 
itself to unevenness of the ground and provides one 
point of the three-point suspension of the chassis, 
which is thus relieved of torsional stresses due to that 
cause. The engine, which is rated at 25 horse-power, 
has four cylinders 3#in. bore by 5in. stroke in a single 
casting with detachable heads. The engine is adapted 
to the use of either paraffin or petrol. Two tanks are 
provided, the larger of 10 gallons capacity for paraffin 
and the smaller for petrol for starting purposes. The 
paraffin passes to the cylinders by way of an exhaust 
heated vaporiser. High-tension magneto ignition 
and thermo syphon cooling are provided. Lubrica- 
tion is effected by a gear wheel pump, which forces oil 
through the hollow crank shaft, big ends and gudgeon 
pins. The power from the engine is transmitted 
through an Austin steel cone clutch with detachable 
Ferodo segments, by bevel gearing to the first motion 
cross shaft, through the two-speed gear-box and then 
to a large spur wheel on the back axle. All the 








gears are of forged steel, case-hardened, and they run 
in oil. The shafts are carried in roller bearings. 
Forward speeds of 24 and 4} miles per hour are pro- 
vided and the machine has a reverse speed of 2 miles 
per hour. The controlling arrangements are exceed- 
ingly simple. They consist of a throttle lever just 
beneath the steering wheel, a clutch pedal, a gear- 
changing lever, and two brake levers which apply 
brakes directly on the rear wheels. The machine is 
powerful enough for ploughing three furrows 10in. 
wide and 6in. deep in practically any land, using 
paraffin as fuel. The tractive effort is conveyed 
through a yoke, of which the horns are so attached 
that the pull is taken directly from the points where 
it is developed, an arrangement which is in accord 
with good engineering practice and which, together 
with the disposition which is made of the weighty 
components of the tractor, should eliminate danger 
of its rearing. The weight of this machine is 26 cwt 
and the turning circle 22ft. 

The Fordson tractor—Fig. 7—has several features 
in common with the Austin, the chief of which is the 
trunk-shaped chassis, but the cubic capacity of the 
engine is somewhat greater. The cylinders are 4in. 
diameter and the stroke of the pistons 5in., anc, 
running on paraffin, the engine gives 22 horse-power 
at 1000 revolutions per minute. The transmission 
is arranged to give three travelling speeds forward, 
namely, 6} miles, 2} miles, and 1} miles per hour. 
The gearing is made of hardened vanadium steel and 
all the shafts run on ball bearings. The gearing is 
enclosed and runs in oil, and the final drive is through 
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a substantial steel worm and phosphor bronze worm 
wheel. The clutch is of the multiple disc pattern 
running in oil. The front axle is made of vanadium 
steel and is of I beam section. It is pivoted to the 
frame at the centre to give a three-point suspension 
to enable the tractor to travel over uneven ground. 
The rear axle is also of vanadium steel with ball 
bearings at the inner ends and roller bearings at the 
outer ends. In the design of the engine special 
attention has been paid to making the internal parts 
easy of access. The cylinder head can be removed 
by undoing a few bolts, enabling the chambers and 
valves to be easily cleaned and similarly the crank 
casing can be removed. Lubrication is on the splash 
system, the oil circulation being maintained by the 
fly-wheel. The ignition system differs from that 
which obtains generally, the magneto being of special 
design, built in and made part of the motor. No 
water pump for cooling purposes is required, the 
circulation being kept up by the thermo-syphon 
system. The engine is started on petrol but runs on 
paraffin, a specially designed vaporiser being used. 
Before being mixed with the paraffin vapour the air 
to make the mixture is drawn through water so as to 
remove all dust. This is a good feature, as a large 
amount of dust is made by agricultural tractors when 
working on light land. The road wheels have steel 
spokes cast in the hub at one end and riveted to the 
rim at the other. The driving wheels are 42in. 
diameter by 12in. wide and the steering wheels 27in. 
diameter by 5}in. wide. The wheel base is 63in. long 
by 38in. wide and the machine weighs 1 ton 5} ewt. 
when ready for work. Steering is by bevel pinion 
and sector. The driver's seat is situated in the centre 
of the tractor directly behind the steering wheel. 
Under the steering wheel is the throttle controlling 
speed of the engine. The gear-changing lever is on 
the left-hand side of the seat, and the clutch pedal 
is on the right. The driver is therefore within easy 
reach of all controls. A spiral bevel gear provides 
for the fitting of a belt pulley, which is driven direct 
from the engine through the clutch and will transmit 
20 horse-power. 

The Martin Cultivator Company, Limited, Stam- 
ford, was represented by two tractors, one of the 
track-laying type, and a new one mounted on four 
road wheels. They are illustrated in Figs. 8 and 9. 
The engines in hoth cases are similar, the cylinders 
being 4}in. diameter by 5jin. stroke. The track- 
laying machine is self-contained with its plough, the 
latter being lifted by mechanism operated by a pedal, 
while the clutch is worked by a hand lever, which is 
also ingeniously arranged to steer the machine by 
engaging or disengaging a dog clutch from the sprocket 
wheel on either of the chains. There are three wheels 
for each chain, and a screw adjustment is provided 
for regulating the height of the track wheels so as to 
maintain the machine on the level when working on 
a hill side. During the trials this machine success- 
fully hauled a three-furrow plough on heavy land. 
The weight of the machine is 2 tons, and this weight 
is distributed over 640 square inches of chain. The 
road wheel machine is designed on recognised petrol 
tractor lines, the rear driving wheels being 52in. 
diameter by 12in. wide and the front wheels 27}in. 
diameter by 6in. wide. ‘The gears provide two forward 
speeds and a reverse, and the final drive is by means 
of pinions and internal gear rings on the road wheels. 
The machine is designed for use on the roads as well 
as on the land, and the steering gear is of the traction 
engine pattern. 

The Cleveland tractor is of American construction 
and of the chain track type. The engine is of the four- 
cylinder vertical type, with overhead valves and 
separate combustion head. The tracks are 68in. 
wide by 42in. long in contact with the ground. In 
this tractor the track pinions are driven through 
bevel gearing by a spur differential, and the steering 
is effected by two band brakes, one on each differential 
shaft. The engine gives 21 horse-power at 1200 revo- 
lutions per minute, and the four cylinders are 3}in. 
diameter by 5}in. stroke. 








British Association. 
No. IV.* 
SrcrTion A. 


A piscusstox was held before the Mathematical 
and Physical Science Section on Thermionic Tubes. 

Dr. W. H. Eccles claimed that a revolution was 
being effected in wireless telegraphy by the introduc- 
tion of the three-electrode thermionic vacuum tube. 
He said he desired to emphasise the fact that it was 
the three-electrode valve, and not the valve with 
two electrodes, that had been responsible for the over- 
throwing of the old methods and apparatus. That it 
had been a veritable revolution could be seen by com- 
paring the common practice in wireless telegraphy of 
1914 with that of-1919. In 1914 practically all the 
most powerful transmitting stations in the world 
generated waves by sparks, and signals were received 
at nearly all stations by means of crystal detectors or 
magnetic detectors. The spark method of generating 
waves involved the use of very large antennez for 
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spanning great distances, and at receiving stations 
which wished to listen to stations more than even 
100 miles away very large aerial structures were 
customary. To-day most of the high-power stations 
for long-distance transmission were ‘‘ continuous 
wave” stations, while at the receiving end new 
modes of detecting these continuous waves appropriate 
to, and taking advantage of, their uniformity in 
character had been introduced. This was where the 
three-electrode tube in all its various adaptations 
entered the arena. ‘l'aken together, the improvements 
at both ends of the span had made possible the use 
of smaller antennx at transmitting stations and had 
almost removed the necessity for any antenn2 at all 
at receiving stations. 

For example, under reasonable weather conditions 
it was quite easy to listen to messages coming from 
stations on the other side of the Atlantic by using a 
receiving circuit of which the receptive element was 
a small coil of wire 3ft. or 4ft. square. This did not 
mean that the use of antennez for reception was 
abolished, but that it was possible when these highly 
magnifying methods were put into operation with 
large antenne to receive at the Antipodes the signals 
from a modern high-power station. When the three- 
electrode tube was made in large sizes it could be 
used for producing alternating current of high fre- 
quency and of considerable power, and could then be 
employed for transmitting electric waves. The 
three-electrode tube could be used for modulating 
the alternating current and of impressing upon the 
waves the human voice. In this way speech had 
been transmitted freely across the Atlantic. The 
valve consisted of three conductors in a vacuum, 
one of the conductors being usually a filament which 
could be kept hot by the passage through it of an 
auxiliary electric current. When the filament con- 
ductor was heated to a sufficient degree electricity 
evaporated from it. This disembodied electricity 
consisted of electrified electrons possessing very little 
inertia and capable of inconceivably rapid move- 
ments. 

Dr. Eccles claimed that the process of thermionic 
evaporation was really a method of obtaining elec- 
tricity from anatter without the use of machinery 
and suggested that the electric engines of the future 
might be based upon thermionic processes deriving 
their energy direct from coal. Before that time 
came, however, substances might have been dis- 
covered from which the emission of electricity took 
place more easily than from the refractory materials 
usually employed for the filaments of three-electrode 
tubes. It was known, for instance, that some of the 
earthy oxides were greatly superior to platinum or 
tungsten in this respect. A new condition of matter 
or a new substance might be here involved and 
awaiting investigation. 

The development of the three-electrode tube from 
fundamental ideas could be traced a long way back. 
The use of auxiliary electrodes in order to influence 
the current passing between two main electrodes in 
a vacuum tuke had often been proposed, and had to 
some extent been applied before the method of 
obtaining the electrons from a hot filament was 
introduced into wireless telegraphy. Even after the 
use of the third electrode had been combined with 
the use of a thermal source of electrons many minds 
and hands were needed and many years elapsed 
before the researchers themselves realised how useful 
the contrivance was destined to become. 

The three-electrode tube had, said Dr. Eccles, 
found applications in every branch of wireless tele- 
graphy and telephony. There was no doubt that it 
would prove equally useful in other branches of 
applied electricity, and also as a tool in the hands of 
the experimental physicist. For imstance, one funda- 
mental property of the triode was that an electrical 
influence in one circvit might by acting upon the 
contro! electrode be made to exert effects in another 
circuit without suffering appreciable reaction, which 
implied that practically no energy was absorbed by 
the control electrode, not even so much as would be 
used up in setting a galvanometer needle into motion. 
This property alone should make the instrument 
welcome as a tool in the Physical Laboratory. Then, 
again, the combination of triodes in cascade so as to 
obtain very large magnification opened up new regions 
of research by aid of the ear, and sanguine persons 
even anticipated that we should some day hear the 
clatter of the collision of individual atoms with one 
another. Besides this, there was the fact that the 
triode provided a very convenient means of generating 
oscillations of exceedingly high frequency, which 
opened illimitable fields of measurement into the 
properties of matter and of electric waves. The 
experience acquired in wireless telegraph applica- 
tions suggested many ways of harnessing the three- 
electrode tube to the ear of the physicist. 

Amplifiers on this and on analogous schemes had 
been made in thousands during the war for use in 
earth telegraphy, in submarine listening, in tele- 
graphy by certain invisible rays, or by electromagnetic 
induction, as well as for use in wireless telegraph 
stations. Moreover, it was possible to bvild 
amplifiers for work at 10 or 20 vibrations per second, 
using a vibration galvanometer as the indicating 
instrument. The sensitiveness of some apparatus 
developed in his (Dr. Eccles’) laboratory during the 
war was such that it was possible to detect with 
certainty alternating current corresponding to one- 





ten-thousand-millionth part of a volt at the input 
side. Magnifications of the order of twenty thousand 
times were involved. This tempted one to revive 
old dreams of transoceanic telegraphy by means of 
alternating currents delivered into the sea at the ends 
of long cables. Calculation showed that by aid of a 
cable 50 miles long on each side of the Atlantic Ocean, 
capable of delivering about 40 ampéres alternating 
current of frequency 20 ~, telegraphic communica- 
tion ought to be possible by aid of the three-electrode 
tube. 

Professor C. L. Fortescue referred to difficulties 
in connection with the grid electrode, particularly 
the problem of occluded gas. ‘This question would 
have to be solved if satisfactory and reliable tuhes 
were to be produced. Many different designs had 
been adopted for the tubes, but, although the valve 
was at present in a commercial form, he saw no reason 
why the existing method of construction should not 
be improved upon. 

Mr. B. 8. Gossling said that, although the valves 
must be regarded as fully fledged electrical instru- 
ments, there was a lack of knowledge of the working 
of these devices and their possibilities. At the time 
of the cessation of hostilities these valves were being 
produced at the rate of 500,000 per annum, and the 
tests which had been made had indicated with a high 
degree of certainty the exact range of variations, 
which had now keen reduced to plus or minus 10 per 
cent. under practical conditions. 

In a subsequent contribution to the Engineering 
Section of the Association Professor Fortescue gave 
an account of the work done during the war in the 
wireless telegraph department of the Portsmouth 
Signal School. He pointed out that thermionic 
valves were used in the naval service in the year 
1914 for the generation of high-frequency currents 
of small amplitude for reception by the “ heterodyne,” 
or beat method. De Forest’s “‘ audion ’’ valves were 
used, and the circuits were made up from existing 
naval service apparatus. Later sets used for the same 
purpose were made by the Marconi Company, the 
valves employed being those designed by Capt. 
H. J. Round. In both cases the maximum high- 
frequency current was in the neighbourhcod of 
50 milliamperes. 

During the spring of 1915 experiments were carried 
out with various types of valves, and those experi- 
ments were continued for two years, when attempts 
were made to manufacture transmitting valves in 
this country to meet naval requirements. The work 
was undertaken by the General Electric Company at 
its Hammersmith works. 

By a fortunate coincidence, however, the con- 
struction of these valves just preceded an urgent 
demand from the Grand Fleet for a valve trans- 
mitting set. The designs were worked out and eight 
sets were put in hand in the wireless telegraph work- 
shops in H.M.S. Vernon. The first two of the sets 
were dispatched to the Grand Fleet on the night of 
Good Friday. 1917, within six weeks of the demand for 
the sets arising. Some two months elapsed, during 
which lengthy trials were carried out. On the 
strength of these trials it was decided to fit similar 
sets in a considerable number of ships. Contracts 
were placed with various instrument-making firms, 
and within one month the first of these sets was on 
its way North, not complete in every detail certainly, 
but sufficiently complete for satisfactory service. 

Meanwhile numerous experiments were conducted 
by the wireless telegraph staff of the Admiral Com- 
manding Reserves with Marconi valves installed in 
wireless stations situated round the coast of the 
British Isles. These experiments gave useful informa- 
tion, and showed that results could be obtained even 
with valves that were only partially exhausted. In 
particular they demonstrated the advantage of work- 
ing with high voltages for the supply to the positive 
electrode. 

The success of the first valve transmitting sets in 
the Grand Fleet led quickly to the demand for other 
sets of greater power. Inthe autumn of 1917 a larger 
set was designed to work from the power supply of 
existing spark apparatus. The trials of this set were 
carried out during the winter of 1917-1918, the 
details of the design being finished early in 1918. The 
apparatus was being fitted in ships as it became 
available throughout the whole of the summer of 
last year. To a great measure the success of this set 
was due to the type of aerial tuning inductance 
employed. This coil was designed by the wireless 
telegraph staff at Portsmouth primarily for use with 
Poulsen are sets. The work previously carried out 
by this staff in connection with the design of induc- 
tances might be said, in fact, to have contributed more 
to the success of the valve sets than any other single 
item, except, perhaps, the design of the valves them- 
selves. 

Whilst the parts of this more powerful set were 
being manufactured, yet higher power sets were 
being experimented with for use on board ship and ° 
in the Admiralty shore stations. Outputs and ranges 
almost equal to those of the smaller Poulsen ares 
were obtained, and the many advantages of the valve 
transmitter pointed to the certainty of its replacing 
the are in the near future for all purposes except in 
the very highest powered land stations. 
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Standardisation of Spindle Noses 
for Milling Machines. 


THE following communication has been received from 
Alfred Herbert, Limited, of Coventry : 

The activities of the British Engineering Standards 
Association with regard to the standardisation of milling 
cutters and small tools will be of great benefit both to 
users and makers, and it is anticipated that the new stan- 
dards, when finally decided upon, will be widely adopted. 

It has not hitherto been found possible to adopt the 
standardisation of spindle noses of milling machines, 
mainly on account of the fact that there are so many 
machines of American manufacture in use in this country, 
and it is hardly to be hoped that the British Engineering 
Standards Association will be successful in persuading 
American and British manufacturers to agree to one 
standard for both countries. 

It appears, therefore, that the only course which is 
practicable in this country is the adoption of a standard 
spindle nose for British milling machines. 

The design of spindle noses has changed considerably 
in recent years as a result of the heavier duty which has 
latterly been performed by milling machines, which has 
shown up the weaknesses of spindle noses as formerly, 
and even now, largely made. 

It is generally agreed that some form of clutch drive is 
necessary on @ spindle nose tor heavy milling, and experi- 
ence has proved that the clutch should be of the closed and 





box type with a view to avoiding distortion in use. 
It has also been found necessary for heavy work to 
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to reopen the mine in the belief that the fire had burnt 
itself out, but some thirty-four persons were asphyxiated 
in the attempt, and it was then finally abandoned. Mr. 
Cotter was able to make only_a partial examination. He 
found, according to Indian Engineering, the vertical section 
of the sulphur rock exposed at an old opening to be 5ft., 
and it assayed as—-total sulphur 26.30 per cent., combined 
sulphur 8.31 per cent., available sulphur 17.99 per cent. 
He thinks, however, the actual thickness of the sulphur 
would be more than he observed at the entrance, as fire 
had turned some of it into ashes and débris. Following the 
passage into the mine, Mr. Cotter found it ran in from a pit 
Sit. deep sunk at the entrance, and was 1|85ft. long and 
very tortuous. It was fairly level for the first 75ft., then 
descended gently for about 50ft., and very steeply for the 
next 60ft., when a vertical winze S8ft. deep ran into a large 
chamber 20ft. to 30ft. across, from which ran two galleries, 
one of which was explored for a short distance. The air 
in the incline was hot and unpleasant, and in the interior 
fiercely hot, and in most parts the gallery was not high 
enough to stand upright in. There were indications of 
the old fire all the way, and as the mine now is it cannot 
be worked without free ventilation, as it is full of noxious 
fumes. Mr. Cotter judges that the sulphur rock is spread 
over an area of 70,000 square feet, and, assuming its thick- 
ness to be 11ft., that the cubic contents are 770,000 cubic 
feet, less what has been already worked out and burned. 
He would deduct about one-fourth only for both, which 
would leave a net total available of 579,500 cubic feet, 
or 36,000 tons of sulphur rock. Five samples were assayed 
in all, from which an average of 28.79 per cent. of available 
sulphur was arrived at, indicating that, say, 10,000 tons 
of actual sulphur might be obtained. Mr. Cotter assumes 
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SUGGESTED STANDARD NOSES FOR MILLING MACHINE SPINDLES 


harden the elutch with the same object, viz., to prevent 
distortion. 

Screwed spindle noses have been found to be faulty 
for heavy work, as even when made with multiple threads 
it frequently becomes impossible to remove cutters which 
are screwed upon them, and the tendency has therefore 
been on new designs to adopt either parallel or taper fits, 
holding the cutter back by a draw bolt through the spindle, 
the torsion being taken by the clutch drive. g~» 

The taper nose has advantages over the parallel nose, 
in that the cutters are more easily applied and removed 
and more easily kept true. As makers of heavy milling 
machines these considerations were borne in upon us as @ 
result of troubles which occurred with the earlier types of 
noses, and we believe it might be of benefit to the engi- 
neering trade generally to publish particulars of the noses 
which we have finally adopted, aud which have been proved 
by considerable use during the last nine years to be satis- 
factory and to be free from any practical objection. 

The illustration shows the four standard noses which 
we have adopted, the external taper being made to a 
uniform angle of 7} deg. with the axis, or, in other words, 
an included angle of 15 dey. 

Brown and Sharpe tapers have been adopted for the 
arbors, as they are in almost universal use; the clutch 
drives are milled out from the solid as indicated. The 
ends of the spindle noses are hardened so that the harden- 
ing applies both to the external taper and the clutch, and 
both internal and external tapers are finished by grinding. 

There are no keys or other parts in this spindle nose 
which can come loose, and the design enables face cutters 
to be used very close up to the bearing of the spindle. 

We suggest that these particulars, which are now pub- 
lished for the first time, may be of assistance to other 
designers of milling machines, and may lead to the adop- 
tion of a satisfactory British Standard for spindle noses. 


4 








THE SANNI SULPHUR MINE. 


AN officer of the Geological Survey of India, Mr. G. 
de P. Cotter, inspected the Sanni Sulphur Mine during 
February and March this year, and reports on it in the 
‘Records’ of the Survey. The mine lies in the Kacchi 
district of the Kalat State, but has not been worked for 


that the origin of the sulphur rock was a fumerole which 
impregnated the soft rock. The prospects of working 
the mine are not bright, as labour is high, fuel is scarce, 
and carriage to road or railway expensive. The mine lies 
40 miles from Bellpat, the nearest railway station, and 
37 miles from Rindli, on the Bolan Pass cart road. 








STRENGTHENING A LARGE BRIDGE. 


Some unusual methods were devised in adapting a 
long plate girder bridge or viaduct with a 225ft. truss span 
for carrying the greatly increased engine loads of the 
Lehigh Valley Railroad, U.S.A. For the long span the 
piers were lengthened by concrete extensions and new 
deck trusses were built outside the old trusses. New floor 
beams or cross girders were then placed beneath the longi- 
tudinal girders which carry the sleepers, the bays being 
so arranged as to bring the new members clear of the old 
work, which was then removed. The towers of the viaduct, 
about 30ft. high, have four inclined posts connected by 
two transverse girders, upon which rest the main longi- 
tudinal girders. These towers were reinforced by new 
inclined posts fitted to the feet of the original posts and 
extending to the quarter-span points of the cross girders. 
The girder spans are 60ft. to 65ft. between the towers and 
30ft. on the towers, and originally consisted of three lines 
of girders supporting long timbers for two lines of rails. 
These three girders were shifted to one side, being spaced 
34ft. apart or 7ft. between the outer girders and across 
them were laid the floor timbers 8in. by 10in. for one line 
of rails. Two new lines of girders were placed, 7ft. apart, 
to carry the floor timbers of the second line of rails. All 
this work was carried out with little interruption to traffic, 


shifting and erection of the girders. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


TRISECTING AN ANGLE. 


except that single track working was employed during the 


struction would be rather a lengthy matter, but the numerical] 
working out of the case where the angle to be trisected is 90 deg, 
is comparatively simple, and I should be{prepared to show how 
it can be done if desired. I may state, however, that the result 
of the calculation which 1 have made shows _ that the angle 
obtained by Mr. Norton’s method is not 30 deg.—as it should, 
of course, be if the method were geometrically correct——hut 
29 deg. 42 min. only, é.e., an error of 18 min. This error js 
quite noticeable if a large-size drawing is carefully made. 

H. R. Kempe. 
Brockham, Surrey, October 4th. 


Str,—I have read Mr. E. W. Norton’s letter on this subject 
with some interest, because some of these approximate solutions 
are curiously close to the mark. Mr. Norton’s construction is 
strictly Euclidean, and therefore he should know that it cannot 
be exact, for trisection of an angle is, 1 believe, proved to by 
outside possible Euclidean construction, being in this respect 
akin to the duplication of the cube and the squaring of the circle. 
If the solution were really correct, it could only be proved to be 
so by a general solution covering all angles up to 90-deg., the 
supposed limit, and this might be difficult ; but if it is a mere 
approximation, then a single case treated numerically is sufticient 
to prove it so, and this is easy. 

I am taking as an example a case which can be drawn with 
accuracy with no measuring instrument other than a pair of 
dividers ; that is, no protractor or scale of equal parts is needed, 
and the same construction leads to great simplification in the 
uumerical treatment. 

_ Draw a straight line of any length frumjthe point C at one end 
and with dividers step off five equal divisions. Call the first H, 
the fourth B, and the fifth D. If CD is loin. long, the figure 





can be drawn on a page of fool-cap, and the unit length in that 
ease is 2in. With centre C and radius C D draw an are of a 
circle. With centre B and radius BH draw a (dotted) are 
cutting the first arc in A, and from the same centre with radius 
B D draw a second (dotted) are cutting A Bin F. Then ACB 
is a triangle having the sides 3, 4, and 5 units with a right angk 
at B. The angle AC B is half the angle to be trisected by Mr. 
Norton’s construction. Completing the upper half of his dia 
gram, which is all that is wanted, divide C H into three equa! 
parts at K and L. With centre C and radius C L = $C H draw 
a circle. Draw the tangent to this circle on the same side of thx 
cirele as F is through F cutting the are AD in G. The GD 
is half Mr. Norton's middle division of the arc, and A D is halt 
of his arc, so GD should be } A D, but it is transparently larger 
for, being stepped up the arc three times, it comes to the point 
above A marked by an arrow. 

In order to calculate the error use is made of the four right 
angled triangles ABC, F BC, FEC, GEC. 

Inspection of these enable the follewing quantities to bi 
written clown at once : 

AB = 3, BC 4,AC 
EF = ¥y 149/73. 

tan AC B 

tan FCB 

tan EFC 

Sin EGC 

Since 2 GCD Z EGC, its value 
is 12° 23’ 36.498”. ZACB by 
18’ 37.863”, and there is no occaxion to use eight figure tables 
to find that it is not equalto it. Mr. Norton may uve the same 
method to find the error for any angle. 

I have trisected a right angle by the same method, using five 
figure tables, and find that three times the are found is 54’ 57° in 
excess of the half angle 45 The conclusion, then, is that while 
with small angles the construction ix necessarily very nearly 
correct, the errors become apparent long before 90° is reached, 
and by that time are rapidly growing. 

October 6th. 


-5,FB 


eve . | 


2’ 10.477". 


36 
14 


hence Z ACB 
ZFCB-: 


hence 


i 

3; 
= 2/149; hence 2 EFC = 9° 18’ 18.100" 
7° 39’ 44.121”. 


2/15; hence Z EGC 
ZFCB- Zz EFC 
Three times this exceeds the 


Cc. V. Boys. 


Sin,—In reply to Mr. C. W. Norton's interesting solution of 
the angle trisection problem, I find that his ingenious device, 
like most empirical processes, does not lend itself with impunity 


to mathematical investigation. The construction indicated 
1 4 CAB for 


gives an angle J AH, which approximates to } 
very small values of 2 CAB, but difiers somewhat largely 
even for angles as small as 45 deg. The value of the angle J A H 
may be expressed as follows : 
Z JAH = 2 (tan }tana — sin! j sin tan] § tan a 
sin a), 

where a $2 CAB. 

A graphical representation of ratio between Z J AH and 
t of 2 CAB can readily be plotted, and shows that 


the true } 
Z J AH is always too large. 1t is obvious from the equation 


of this curve that between 0 deg. and 90 deg. the error increases 
in a manner roughly proportional to the angle CAB. It is 
interesting to examine the curve beyond the 90 deg. mentioned 
by Mr. Norton. We find the error increasing still roughly pro- 
portionally to the angle C A B up to 180 deg., after which it 
suddenly increases till J AH has about four times its proper 
value, and then comes down again. For negative angles the 
error is immediately very large. 
London, October 9th. 


sin 2 


% 


kK. G. Barton. 


Sir,—In reference to the method of trisecting an angle given 
by Mr. E. W. Korton in your issue of October 3rd, this method 
A mathematical development of the con- 


about forty years, that is, since a fire, believed to be the 
result of incendiarism, broke out in it when it was in 
operation by Afghans. A subsequent attempt was made 














is only approximate. 
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Railway Matters. 





‘He new Union, 2.e., jointly owned, station in St. Paul, 
which is to cost eleven million dollars, will be ready for 
use at Christmas. It will be, excepting the Union station 
in Weshington, the largest station in the United States, 
and is owned by nine railway companies. 

As from December Ist the American Express Company 

a federally controlled concern operating ell the railways 
in the United States-—will require all consignments to 
have packing suitable to the weight to be carried. This 
is considered advisable to avoid pilferage. 

In this column of our issue of August 22nd we referred 
to the derailment of a goods train on the Great Northern 
of Ireland between Drogheda and Navan, caused by the 
malicious romoval of a rail. The railway company has 
now sent in a claim for £33,841 to the Meath County 
Council. 

ON the ofternoon of Friday, the 26th ultimo, the Grest 
Central express leaving Marylebone «at 10 e.m., which is 
* horsed”’ by the Lancashire and Yorkshire Company 
from Sheffield, ran into a London and North-Western 
troop train standing in Huddersfield Station, There were 
no serious results. 

THERE was & great necessity for coal economy on the 
Ceylon Government Railways during the year ending 
September, 1918, and the administration succeeded in 
reducing the engine mileage by 19.53 per cent., the train 
mileage by 23.06 per cent., end the consumption of fuel 
by 2.26 1b. per engine mile-—a saving of 3080 tons of coal. 

Tue executive committee of the Lrish County Councils’ 
(General Council has sent # resolution to the Ministry of 
‘Transport, in reply to a request asking for the eppointment 





of representatives on the advisory committees euthorised | 


by the Act, pointing out the absolute necessity for an 
Irish committee to deal with the administration of the 
Act in lreland. 

Tuners have been two fatal passenger train accidents 
this week, the first since July 6th, 1918. One was on 
Monday at Carstairs, on the Caledonian, where one 


| of 7579ft. and 7386ft. respectively, are, according to the 


passenger was kiiled in a collision, and the second wes on | 


Wednesday on the Burton and Ashby Light Railway of 
the Midland Company, where a car ran back and wa: 
derailed, one passenger being killed. 


THE general manager of the eastern lines of the Canadian 


Pacific has addressed a personal letter to the conductors | 


under his jurisdiction, pointing out the splendid reputetion 
the company has for its unfailing courtesy to the public. 


Conductors, he said, have many duties which were exact- | 


ing and which might sometimes tend to irritability, | Besides the dail A h “si 
| Besides the daily rates, however, yearly bonuses are given 


but, in cireumstances which might be provocative and lead 
to a display of temper, that was the time to show one’s 
worth to the company by preserving a courteous, calm, 
and dignified demeanour. 

In this column of our issue of July 18th reference was 
made to Sir Eric Geddes having issued a circular to the 
local authorities in Greater London as to the London traffic 
question. It is now announced that a committee has been 
formed—evidently accelereted by the. railway strike 
that Mr. Kennedy Jones is the chairman, and that on the 
committee ere representatives of the Ministry of Trans- 
port, the Roads Department of that Ministry, the Com- 
missioner of the Metropolitan Police, the City Corporation, 
and the London County Council ; labour is also represented. 
The first meeting took place on Friday, the 3rd instant. 

In view of Colonel Pringle’s recommendation in his 
report mentioned below on the buffer stop collisfén at 
Cannon-street, it should be said that the rule that drivers 
shall enter terminal stations at such @ speed as to enable 
them to stop the train at the proper place by the applica- 
tion of the ordinary hand brake only, was made some 
thirty or so years ago at the urgent request of the Board 
of Trade inspectors. The effect of the rule thus made may 
be seen in the fact that during the five years 1891-95 there 
were forty-two inquiries into accidents due to trains 
entering stations at too great & speed, but in the same period 
ten years later—-1901--05—there were only fifteen. Until 
the present inquiries as to buffer stop accidents at Custom 
House—-noted in this column last week—-there has been 
no such inquiry since the mishap at Murton on the North- 
Eastern Railway in June, 1913. 

WE regret to have to announce the recent death in New 
York of the well-known railway engineer, Mr. Charles 
Mattathias Jacobs, M. Inst. C.E., an Englishmen who was 
born in Hull. Mr. Jacobs came into special prominence 
when he successfully completed the four tunnels under 
the Hudson River, which form part of the Hudson and 
Manhattan Railroad between New York City and Jersey 
City. Later he completed for the Pennsylvania Railway 
the two tunnels which gave that company access into New 
York City. There the conditions were essentially different. 
The Hudson end Menhattan tubes had to carry multiple- 
unit trains only, whilst the Pennsylvania would have 
electric locomotives and standard passenger equipment. 
As there was & fear that the vibration of the tunnels might 
puddle the silt end thus disturb their stability Mr. Jacobs 
evolved the ingenious scheme of carrying the rolling loads 
on bridging, within the tunnel, supported on piers or piles 
extending from the tunnel invert down to hard material. 

THE report of Colonel Pringle on the buffer stop collision 
of July 16th et Cannon-street, South-Eastern and Chatham 
Railway, was issued on the 3rd instant. In this case 
seventy-five passengers, twelve of whom had to receive 
treatment at the hospital, complained of injury. The 
driver entered the platform line at the usual speed, but 
apparently applied his vacuum brake to a greater extent 
than was necessary. The result was that the train would 
not have run sufficiently far down the platform. The 
man consequently released the brake, when ‘‘ the train 
seemed to leap forward,’’ so he re-applied the brake, but 
evidently too fully. “The wheels picked up and the retard- 
ing effect of the brake was thereby reduced. The collision 
is said to be therefore due to an error of judgment on the 
part of the driver in making an incautious release and sub- 
sequently an incautious application of the continuous 
brake. Colonel Pringle recommends. that the rule as to 
entering terminal stations at hand-brake speed should be 
reconsidered, as it is one which is practically never enforced. 


| and the amount of work produced per hour by a Japanese 
| workman may be put down very roughly at one-half 





Notes and Memoranda. 





In describing, in the Builder, a tour of the war area, 
Sir Banister Fletcher says :—‘* Architecturally speaking, 
ons broad fact impressed itself upon us, and that is the 
extraordinary tenacity building materials possess. We 
frequently saw arches with only one abutment still remain- 
ing firmly in position by mere cohesion. and supporting 
heavy walls above. At St. Quentin, in the Market Hall, 
the foundation of one of the iron columns has been shot 
away, but the column remains standing, held in position 
by the superstructure which it was intended to support.” 


In the course of a speech to the Institution of Municipal 
and County Engineers, Mr. F. W. Bricknell, of Hull, said 
that most towns have their particular extravagances and 
parsimonies. In Hull natural flags have generally been 
used. There seems to be no justification for continuing 
to buy them when highly satisfactory artificial flags can 
be laid at half the price. Wood paving blocks, where large 
areas have to be relaid, might be reduced in depth to 3in. 
There are purposes for which concrete can replace other 
materials, but with cement at the present price the number 
of purposes is reduced. 

In advocating the more serious consideration of the 
weight of motor car engines in the Autocar, Major F. 
Strickland remarks thet if we look at a modern vertical 
aero-engine and compare it with a “high-efficiency ’’ car 
engine, we see that the aero-engine has large-diameter 
cylinders put as closely together as possible with a rela- 
tively small crank case. On the other hand, the car engine 
lias very small cylinders put a long way apart, making 
the cylinder casting and crank case very heavy, the only 
small part in the engine being the cylinder barrels. which 
are the source of power. 

THE world’s two deepest wells, penetrating to depths 


Engineering News Record, the Lake, near Fairmont, 
W. Va., and the Goff, near Clarksburg. These wells were 
sunk by the Hope Natural Gas Company, of Pittsburgh, 
in an endeavour to reach the rich oil-bearing Clinton 
sand of Ohio, which it was hoped to encounter at depths 
between 7000ft. and 8000ft. Another well, the Geary, was 
sunk near McDonald, Penn., to a depth of 7248ft. by the 
People’s Natural Gas Company. It is the fourth deepest, 
a well at Czuchow, Germany, according to the United 
States Geological Survey, exceeding the depth of the 
Geary by 100ft. 

THE average wage for au unskilled Japanese male 
labourer to-day is 2s. and for a female labourer Is. 4d.; 
for a skilled male labourer it is from 5s. to 7s. per day. 
These rates are about 70 per cent. above pre-war rates. 


of a month’s wages, and often considerably more. The 
working hours may be given generally as 7( hours per week, 


of that produced by an average British workman 
where large jobs and heavy machinery are concerned. 
In light work, when manua! skill and dexterity principally 
count, it is said there is not much difference between the 
Englishmen end Japanese. As regards holidays, the 
general rule is to close down twice a month only, about 
the Ist and the L5th. 

DvuRIN¢ a visit to Rosehall Colliery, Coatbridge, a repre- 
sentative of the Iron and Coal Trades Review had an 
opportunity of seeing work done in the smiths’ shop, which 
has not, it is said, hitherto been attempted with any 
measure of success at the colliery, 7.e., the welding of 
cutter bars. A break in the cutter bar, of course, invariably 
takes place at the neck, where it has been turned down. 
As is well known, the cutter bars are made of nickel steel, 
and a repair is effected by welding in a piece of mild steel 
and then passing the bar to the lathe to be turned up to 
size. The saving in time is, needless to say, a very im- 
portant consideration, but to this must be added a very 
considerable saving in cost. This is evident when it is 
understood that the 6ft. bar can be welded and turned up 
complete, including the material, for a total cost of 
£7 10s. at present rates. 

Tue Bem-Brem waterfalls on the Kajan River, in the 
southern and eastern parts of Borneo, and the Tangga 
waterfalls on the Asahan River, on the east side of 
Sumatra, have been examined by the Dutch Government 
with the object of determining the possibilities of their 
development, and a second and greater fall above the 
Tangga falls was discovered. Other experts have examined 
rivers and lakes in the central and southern parts of 
Sumatra. The available water power thus far discovered 
amounts to at least 500,000 horse-power. Power stations 
of 100,000 horse-power and above can be established in 
several districts. The rivers La Rona, Kalaena, Posso, 
and Laa, in Central Celebes, were examined, and avail- 
able power amounting to 500,000 horse-power has been 
discovered there, more than one-half of which is on the 
Posso River. The La Rona falls can yield 150,000-horse- 
power at a cost which makes harnessing possible in the 
near future. The total power available in Central Celebes 
and Sumatra is estimated at 1,000,000 horse-power. 

In discussing a paper on ‘ Fuel Economy in Power 
Production,’ contributed to the South Wales Institute 
of Engineers by Mr. W. T. Lane, Professor Frederic Bacon 
remarked that the 5000 kilovolt-ampére turbine, with a 
guaranteed consumption of 10.2 lb. of steam per kilowatt- 
hour, mentioned by the author seems to be the most 
economical steam turbine yet produced. This record was 
comparable with that of a Parsons turbine set of 12,500 
kilovolt-ampére capacity at the super power station at 
Rotherham, the guaranteed consumption of which was 
11.51b. of steam per kilowatt-hour, and with a 30,000 
kilovolt-ampére turbo-generator at the same station with 
@ guaranteed consumption of 11.1 1b. of steam per kilo- 





watt hour. Thus Mr. Line could point in South Wales 
to a turbine of only one-sixth the size of this mammoth 
having a guaranteed consumption of 1 lb. of steam less 
per kilowatt-hour. No doubt, added the speaker, there | 
was an explanation of this. It might be that. the steam | 
pressure was not less than 350 lb. to the square inch, with | 
temperatures running up to 750 deg. Fah., which would 
approach the limit of what could be attained with such | 
steel castings and steam pipes as were now availe ble. 


Miscellanea. 





O1t has been struck in the shale field at West Calder, 
Midlothian, says the Iron and Coal Trades Review. Boring 
operations have been in progress for several months. 


It was stated by a German manufacturer exhibiting at 
the Leipzig Fair, that the present output of aluminium 
in Germany is only 400 tons a month, but that with an 
adequate supply of coal ten times as much could be 
produced. 

NEGOTIATIONS are proceeding in Greece for the amalga- 
mation of the principal shipping companies. The organisa- 
tion, when complete, will own seventy ships, supplemented 
hy further vessels to be purchased from Great Britain and 
the United States. 


In spite of many difficulties, the Committee of the 
Exhibition which was opened by the Union of Inventors 
of the Loire, on the 5th inst., has succeeded in collecting a 
large number of exhibits possessing considerable interest. 
The Exhibition remains open for fifteen days. 


Our readers are aware that Professor Weighton, who 
long held the Professorship of Engineering at the Arm- 
strong College, Newcastle-on-Tyne, has retired. We now 
hear that the Council is inviting applications for the vacant 
chair by men with special qualifications and experience 
in marine engineering. 

Ir is reported, according to the Japan Chronicle, that 
the Yawata State Steel Works, in Kyushu, have for some 
time past been carrying on experimental] work in the manu- 
facture of tin-plate, and the results are so promising that 
commercial manufacture is soon to be started and the 
product put on the market. 


Tur Metropolitan Water Board has rejected a scheme 
for the reorganisation of the Board’s administrative 
system, under which the chairman was to be recognised 
as the representative head responsible for the exercise 
of general supervision and control, receiving a salary of 
not less than £1000 @ year, in place of £500 as at present. 

Tue Association of British Driving Chain Manufacturers 
is dealing with the standardisation of roller chains, and 
the new standards up to jin. pitch have already been 
announced. For the convenience of chain users and to 
ensure complete interchangeability tooth forms have also 
been standardised. The Association form, while not being 
identical with any of the existing forms, incorporates the 
essential features of each. 


THE list of members published with the report of the 
Junior Institution of Engineers, which has just appeared, 
includes the names of 1813 on the roll in the different 
classes of membership. Amongst them are many whose 
positions are such as to prove that, although originally 
founded for the junior members of the profession, the 
activities of the Institution are attracting the more 
responsible leaders in many branches of engineering 
practice. 5 

Five new sugar mills with a total capacity of 5000 tons 
of cane daily are to be erected in Negros, Philippine 
Islands. Ten mills. with a capacity of 3000 tons of cane 
daily, are already in operation at Negros. There are at 
present in the Philippines 18 sugar centrals, with an 
approximate total daily milling capacity of 7000 tons of 
cane. These are situated in seven different provinces, 
and the movement for installing better equipment and 
organisation is likely to continue until every sugar district 
capable of supporting a central is supplied with a modern 
mill. 

AT a recent meeting of the Scottish Branch of the 
Institute of Mine Surveyors of Great Britain it was pointed 
out that the Institute had for its objects the reorganisation 
of the mine surveying profession and aimed at increasing 
its efficiency by the creation of a medium through which 
knowledge might be propagated of matters of practical 
and technical interest, so that the whole membership may 
have the benefit of the experience of individual members. 
A new scale of salaries, which the General Council of the 
Institute desire to have adopted for the Scottish coalfields, 
was discussed in detail. 

Durinc the four weeks which ended on July 19th last 
the total output of coal in the United Kingdom aggregated 
18,120,700 tons, while the number of persons employed 
was 1,146,700. The output per man for the four weeks 
was as follows :—Northumberland, 14 tons; Durham, 
15 tons; Yorkshire, 16 tons; Lancashire, Cheshire, and 
North Wales, 13 tons; Derby, Northamptonshire and 
Leicestershire, 20 tons; Staffordshire, Shropshire, War- 
wickshire, and Worcestershire, 15 tons ; South Wales and 
Monmouthshire, 15 tons ; other English districts, 13 tons ; 
East of Scotland, 20 tons; West of Scotland, 18 tons ; 
Ireland, 9 tons. 

THERE has just reached this country a new Japanese 
monthly journal, the Trans-Pacific, printed in English 
and Japanese, which contains an interesting article by 
the Japanese Minister of Communications on the develop- 
ment of the electrical industry. During the ten years 
1907-1917, the capital invested in electrical undertakings 
of all kinds, both in operation and projected, in Japan, 
increased by 230 per cent., reaching £76,000,000 in 1917. 
This figure is three times the amount of capital invest- 
ment in mining—the oldest of Japanese enterprises— 
and compares very favourably with the £112,000,000 
expended in railways. The growth of the electrical 
industry in Japan has been chiefly due to the develop- 
ment of the great water power resources of the country. 
The first hydro-electric enterprise in Japan was established 
in 1891, when the Kyoto municipality utilised the water 
of the drainage system from Lake Biwa to the city, a 
distance of about seven miles, and provided four water 
mills, each of 120 horse-power, and two dynamos of 
80 kilowatts each. Another landmark was the opening 
of the first electric tramway in Japan in 1895, also at 
Kyoto. With the increase in generating capacity the 
transmission of current over long distances was under- 
taken, with such marked suecess that m November, 1914, 
the Inawashiro Hydro-Electric Company carried out the 
transmission electric power at 115,000 volts over a distance 
of 140 miles. Taking into account power already being 
used or proposed to be used, it is estimated that the total 
water power in Japan will reach over 8,500,000 horse-power. 
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40,000-TON GRAIN SILO AT THE KING GEORGE DOCK, HULL 


(For descreption see page 564) 








ai ¥ 











FIG. 1—GENERAL VIEW OF THE GRANARY, .SHOWING GANTRIES AND ELEVATORS AT 
































FIG. 2—DISTRIBUTING FLOOR OVER 




















FIG. 4—BAND CONVEYORS IN SUBWAY BENEATH QUAY FIG. 5—PORTABLE WEIGHING MACHINES UNDERNEATH BINS 
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Sir Charles Chadwyck-Healey. 


Ir is with the deepest regret that we have to 
record the death on Sunday morning last of 
Sir Charles Edward Heley Chadwyck-Healey, 
who had been intimately associated with this 
paper for the greater part of his lifetime. Sir 
Charles was the only son of the late Edward 
Charles Healey, who founded THE ENGINEER 
in 1856. He was called to the Bar in 1872, 
and after establishing a great reputation as a 
Junior Counsel, he became a Queen’s Counsel in 
1890, but retired from active practice in 1893. 
The sea had always had a fascination for him, and 
it was in connection with it that he performed a 
public service which brought him first the honour 
of Knight Commander of the Bath, and then, in 
this year’s war honours, that of a baronetcy. 
This service was his long end close connection 
with the Royal Naval Volunteer Reserve, a body 
which performed in the war invaluable duties 
and which provided the Navy with a reserve 
on which it was only too glad to draw. His 
proposal for the constitution of this force was 
brought before the Grey Committee in 1902, 
and in the following year the Naval Forces 
Bill was passed and the R.N.V.R. came into 
existence. Sir Charles was the first chairman 
of the administrative body, a position which he 
surrendered in 1914 in order that younger men 
-—he was then nearly seventy—might bring 
their energy and enthusiasm to the force. 

Sir Charles performed also another war 
service of great utility by fitting out 2t his own 
expense the Queen Alexandra, a hospital ship 
of the Royal Mission to Deep Sea Fishermen, as 
a hospital ship. of the Navy. He continued 
to command her till she was discharged from 
the Fleet a few months ago. We may mention 
that he was one of the Admiralty arbitrators 
on the Admiralty Transport Arbitration Board. 

He is succeeded in the title by his eldest son, 
Gerald Edward Chadwyck-Healey, who, as 
many of our readers will recall, was appointed 
Director of Materials and Priority at the 
Admiralty in succession to Sir Robert Horne 
when Sir Robert was appointed Third Civil 
Lord. 











The Railway Strike. 


Arter enduring for little more than a week, the 
great railway strike came to an end on Sunday last. 
Although up till the last moment there were grave 
fears that it would extend to the transport workers, 
the electricians, and men engaged in other public 
services, it never passed its original boundaries, 
and the danger which at one time seemed to exist 
that the country would be faced with a general strike, 
which, in Mr. Thomas’s words, would be hardly dis- 
tinguishable from “ civil war,’ was avoided. The 
terms of the settlement are known to all. They 
alter hardly appreciably the position that existed 
before the strike was called ; the men, indeed, have 
obtained a guarantee that their present wages shall be 
stabilised for twelve months, and have secured a 
promise that the date originally fixed for a con- 
sideration of their rates shall be postponed from 
Christmas to August, but this is a very slight gain for 
a very great injury, and may, in fact, prove to be no 
gain at all, for there is no manner of certainty that 
the cost of living will have fallen so far by the spring 
of next year that even had the rates come up for 
revision at Christmas they would have been altered. 
Mr. G. N. Barnes is reported to have said in an inter- 
view: “ The strike was needless. The men could 
have got,” he believed, “‘ by negotiation quite as 
much in sum as they had obtained by the strike. 





Those responsible for bringing the men out on strike 
were guilty of a wanton attack upon the well-being of 
the community.” With that expression of opinion 
we agree in every respect, and we are glad that it 
should have come from an old and tried Labour 
leader, and one who has never lost his sympathy 
with the aspirations of workmen. There we may 
leave the unpleasant aspect of the whole miserable 
affair and turn to broader issues. 

Let us disregard for the time being the fact that 
political motives of one kind and another inspired, 
in part at least, the strike, and consider only the open 
and avowed cause. Briefly it is no more than a claim 
for higher wages to meet not only the higher cost of 
living, but to give the railwaymen a margin over and 
above that augmentation. Considered within this 
limitation, the strike was a wages strike, and raises 
once again the question of the economics, of high 
labour cost and the minimum wage. The advocates 
of high wages in this country are in the habit of 
invoking the case of America to support their cause. 
They assert that there workmen are better situated 
because, though the cost of living is greater than in 
the United Kingdom—in normal times—the earnings 
are more than sufficient to leave a margin for comforts. 
It has been frequently pointed out that America is 
not comparable with the United Kingdom. That 
country, with an immense home market and all that 
she requires within her own borders, could do quite 
well without foreign trade if she so wished. This 
country is in a wholly different position ; it literally 
depends for its existence on foreign markets and the 
carrying trade associated with them. Moreover, 
there can be little or no doubt that the productivity 
per unit of wages is greater in America than in this 
land. We must therefore consider the case of the 
United Kingdom on its own merits and without refer- 
ence to what other nations may or may not do. 
That view being accepted, we are in a position to 
consider the effect of high wages upon our own people, 
and we find ourselves forced to the logical conclusion 
that, far from giving us what we desire—the ameliora- 
tion of the lot of the poorer classes of the community— 
it has the opposite effect. We cannot recall any 
attempt to allocate to the different causes which con- 
tribute to it their influence upon the present high 
cost of living, but it is not possible to doubt that by 
far the greatest factor is to be found in high wages, 
and it may therefore be safely said that no single 
change could effect such a marked drop in those high 
costs as a fall in the rate of wages. If, now, we ask 
ourselves whether or not the poorer classes would 
actually be worse off with lower wages we reach the 
conclusion that not only would they not be, but that, 
owing to the consequent improvement of trade, both 
home and foreign, their continuity of employment 
would be assured, and they would in that respect 
find their position improved. It may be said that 
following this line of thought to its logical 
conclusion, we should have to assert that the 
greatest welfare of the kingdom would be secured 
by paying no wages at all. That argument is sound, 
but since it is impracticable to exchange commodities 
freely and conveniently without the use of money in 
some form or another, wages must remain. But that 
the general prosperity of the country would be aug- 
mented by lowering them is, we believe, generally ad- 
mitted by economists. We desire to say here, to avoid 
any misunderstanding, that by wages we mean the 
payment for a certain unit of work which in produc- 
tive industries can be measured, but in non-productive 
—as, for example, railway operation—can only be 
estimated. We now come to the problem of the 
minimum wage. It seems to us that its effect cannot 
be other than to lower the value of the sovereign, 
for it must inevitably result in a rise in the cost of 
production, with the consequence that the minimum 
of one year is too small in the next, and readjustment 
upwards has to be made. The railway workers 
have just secured a high minimum for the next twelve 
months. As a result the cost of railway traffic cannot 
fall, and, as it must be added to the price of all goods 
transported, the price at which commodities can be 
purchased by the whole community’ will remain 
high. Furthermore, strange as it may sound, a high 
minimum tends to become a maximum, for, as shown 
in the recent report on the coal output, men will 
not exert themselves to earn more than meets their 
needs. There is general agreement that what is wanted 
now to restore the trade of the country and to re- 
establish the sovereign is cheaper production, and 
cheaper production is not possible with exalted 
wages. Hence to fix minimum wages at the present 
high standard is to put off the day when normal 
conditions will be restored. 

We have used, in what has preceded, arguments 
which are, happily, growing daily more familiar, but 
are still not apprehended by the working classes, who 
appcar to imagine that the country has an absolutely 
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unlimited capacity for paying whatever they demand. 
The railway operatives,have now a higher minimum 
than other trades, and we shall not be surprised if 
the next pressure comes from those trades to have 
their minimum raised to the railwaymen’s level. 
If they succeed in that demand, the cost of commodi- 
ties will be raised, and the railwaymen, instead of 
accepting less when August comes round, will demand 
still more. Thus we shall be involved in a continually 
augmenting circle of increasing wages and decreasing 
capacity to compete on foreign markets. If, coupled 
with this incessant demand for more money and less 
work, the men show the same animosity to improve- 
ments in the methods of production, then the ultimate 
downfall of this nation as a manufacturing community 
is a logical certainty. At the present time, with the 
cost of living equal to that in America, our production 
per man is less. Until the balance is restored, either 
by increasing the production or lowering the wages, 
we cannot compete on equality with the New World. 
We all desire to see the workman with a greater margin 
over his necessary expenses than he has ever had, but 
our reason tells us that that end cannot be secured by 
high wages and low productivity. We conclude, 
therefore, that at some point—a point not far distant 
—a stand must be made, first, against the augmenta- 
tion of wages, and, secondly, against restrictions of 
all kinds which operate against the increase of pro- 
duction either by improved machinery or better 
organisation. 


A Lapge Italian Shipbuilding Programme. 


It is a coincidence that the situation of Italy in the 
matter of shipbuilding and the possession of an 
adequate merchant marine is very similar to that of 
France, to which we referred recently under the title 
of “A Great French Shipbuilding Scheme.” Italy 
now finds herself confronted with the necessity for 
embarking upon an extensive project of new con- 
struction in the native yards and the acquisition of 
a considerable amount of new tonnage from Allied 
countries. Before the war the gross steam tonnage 
of the Italian merchant marine, exclusive of sailing 
vessels, reached 1,430,000, but these steamers were 
only able to transport about one-third of the volume 
of the import and export trade every year, and their 
number has been largely reduced by losses during the 
war. It is calculated that with the new vessels 
already built this year and those delivered by Great 
Britain, together with the ships which are expected 
to be allotted to Italy from the seizures made by the 
Allies during the war, the total vessels which this 
country will possess will represent a gross tonnage of 
2,000,000. The traftic which the mercantile marine 
will have to deal with in the future will be increased 
very considerably by the addition of the trade in the 
Adriatic, released from what is termed the ports in 
the Venezia Giulia,or the redeemed ports. Under 
these circumstances the question of making a large 
extension of the merchant marine has arisen, with the 
object of enabling the country to become, as far as 
possible, independent of foreign passenger and cargo 
ships for the transport of existing traffic and that 
which will be developed from all the ports in the 
Adriatic under the changed situation of affairs now 
prevailing. It is considered that the country should 
aim at the creation of a merchant fleet totalling 
4,000,000 tons—that is to say, the doubling of 
the tonnage which the Italians reckon to have 
when late enemy vessels have been distributed among 
the Allies. In this connection the Italian After-war 
Commission, which was appointed to examine the 
problem, reached the conclusion that the following 
programme should be adopted as the minimum and 
as being urgent, the vessels to be built in Italy or 
acquired from other countries :—(1) Transmarine 
passenger steamers of a total of 200,000 gross tons ; 
(2) steamers of 250,000 tons, to carry both passengers 
and cargo for regular shipping lines; (3) cargo 
steamers of 200,000 tons ; and (4) cargo steamers of 
1,400,000 tons having no special destination, making 
a total of 2.050,000 tons. 

It will be observed that the programme is of a 
comprehensive character, although not being so 
extensive as that which has been decided upon 
in France. It has already been discussed at 
conferences held at the Ministry for Transport 
at Rome, but is still engaging the consideration of 
representatives of the shipping, shipbuilding, iron 
and steel, and the engineering industries, with 
the object of devising methods for ensuring its satis- 
factory execution. In addition to it, the ship- 
yards will have to make provision for the replacement 
of old ships at the rate of 130,000 gross tons per 
annum, and it is computed that if the native ship- 
yards could turn out this tonnage, together with a 
further 270,000 tons per annum, that is, a total of 





400,000 tons, it would be possible to complete the 
programme and the substitution of new for old vessels 
in a period of eight years. But what prospects exist 
of the accomplishment of this object in the term 
mentioned ? It is quite beyond the building capacity 
of the present yards to reach a total of 400,000 tons 
per annum. During the first half of the present year 
the Italian yards have completed merely 30,000 tons 
of new ships, and the total for the year is not expected 
to exceed 100,000 tons. Serious delays are taking 
place in the construction of new vessels owing to the 
irregularity in the delivery of materials ordered from 
abroad, and also in consequence of the reduced 
efficiency of the workmen, which has fallen by about 
38 per cent. At one of the recent conferences between 
the Minister of Transport and the representatives of 
the iron and steel, engineering and shipbuilding in- 
dustries, the Government undertook to release skilled 
men from the army so as to provide additional 
workers, whilst the industrial firms agreed to the 
adoption of three shifts per twenty-four hours pro- 
vided that trained men could be rendered available. 
In addition, the Government declared that every 
effort would be made to furnish supplies of coal and 
other raw materials, and sea transport would be 
placed at disposal immediately as required. It is 
now considered possible that if these arrangements 
are carried into effect the production of the national 
shipyards and that of the shipyards in the Venezia 
Giulia will be increased to a total of 200,000 tons 
per annum, or only one-half of that which is needed 
to complete the new programme and the replacement 
of old vessels within a period of eight years. On the 
other hand, it is contended that the productive 
capacity would receive a further augmentation if 
the shipyards were assured of large orders for a pro- 
longed period, this statement implying that fresh 
capital would be raised either for the establishment of 
new yards or the construction of new building slips ; 
but work of this kind would occupy a considerable 
time. 

The Italian figures in themselves demonstrate that 
the nation can only expect to produce one-half of 
the tonnage forming the new and the replacement 
programmes in the national shipyards of the enlarged 
Italy, so that if all the work is carried out according 
to plan the yards will be able to complete 1,600,000 
tons in eight years from the present time. As a con- 
sequence, there would remain a deficiency of 1,490,000 
tons as compared with the two programmes, and un- 
less other arrangements are made a large portion of 
the Italian import and export trade will continue to 
be transported in foreign ships, as in pre-war times. 
The question naturally arises as to whether the 
Italian Government will permit the latter state of 
affairs to be maintained or whether large purchases, 
as in the case of France, will be made in Allied 
countries. So far the Government has not given any 
indication of the intentions of the State in this direc- 
tion, although an announcement on the subject may 
be made at any moment. It is admitted that in 
consequence of the high prices of materials in Italy, 
the reduced efficiency of the workmen and the higher 
wages which are now paid, the cost per ton of ship- 
building is greater in Italy than the tonnage price 
payable to foreign builders at the present time. This 
fact will, in all probability, have considerable influence 
upon the Government in determining how the defi- 
ciency of 1,490,000 tons in the two programmes 
combined is to be rectified. During the present 
year Great Britain has already supplied to Italy 
steamers representing a total of 171,000 tons, and a 
further delivery has to be made in the near future. 
There is no doubt that British shipbuilders would be 
willing to render further aid to Italy in the direction 
of assisting in the raising of the merchant marine of 
that country to a level commensurate with her trading 
requirements, and thus place that nation in a state of 
independence of the shipping of other countries. 








Random Reflections. 


[THIRD SERIES. | 


LirtLe did we suspect when the 
second series of these notes came 
to an end under the stress of the 
great German offensive of the 
spring of 1918 that so many months would elapse 
before we could find either the time or the inclination 
to take them up again. We had looked forward to 
resuming our pen in the autumn of the same year, 
but the Fates decided that it was to be an autumn 
given up more to activity than to reflection, for even 
whenthe war ended ontheeleventh hour of theeleventh 
day of the eleventh month the pressure of work did 
not come toanend. Indeed, it seems to have endured 
to this day, and even now, as we write this greeting 


A Greeting. 





to the kindly readers of ow preceding series, we aye 
in some doubt if the preoccupations and business of 
the moment will leave us much time for reflection, 
But, thank Heaven, the routine of office work ends 
with the day, and the long evenings may be spent 
with books. And this is the season of books. Aq 
things have their seasons, be they no more than the 
pegging of tops or the bowling of hoops. 
when a fire is rather a luxury than a necessity. and 
when one may potter in the far corner of his library 
without blueing his finger tips, is the high-noon of 
the books. It is now that we may wander 
pleasantly amongst them, taking down one here and 
one there, turning to familiar pages or retreshing oy 
memories about forgotten passages, perusing the 
word has a comfortable ruminative sound -rather 
than reading, looking fo. light refreshment rather than 
for a solid meal. Some there are, may be, who wil] 
say that books of science are not meant for such light 
treatment. Alas !that they so nearly speak the truth, 
and yet even in a library wholly devoted to science 
and no library should be so biassed —one must be hard 
put toit indeed cannot he chonce upon something that 
is pleasant. Dry and poor as most scientifie works 
are from the literary standpoint, vet even amongst 
them may ke found some that are quaint, some tliat 
are romantic, some that are human, and even in a 
library that has been collected for his business or 
his intellectual development the engineer must he 
difticult to satisfy who cannot discover encush to 
while an October evening pleasantly away 


Just now, 


host 


* ~ * * bo 


Ir is said, and with a good deal of 
propriety, that no one who is not 
a poet, or at least is not poetica!ly 
minded, can fully appreciate poetry . 
We fancy the same observation might be made with 
The joys of chasing the wn- 
‘a dark roon 


Metaphysics. 


regard to metaphysics 
knowable, the pleasures of hunting in 
for a black eat that isn’t there,” are reserved for a few, 
andthe rest of the world goes on with its material occu 

pations satisfied that even “* fooling among boats ” is 
at once a move healthful and more useful recreation 
than fooling among doubts. For to those not in the 
inner circle, the methods and jargon of the meta- 
physicians appear no more than folly. It puzzles—or 

shall we be quite up to date and say “ intrigues ”’?— the 
“ Christian or ordinary man” to see the obvious fact 

that ‘no body can be in two places at once,” or that 
‘something may be or may not be, but cannot be 
both at the same time,” elevated to the dignity of 
laws and used for serious argument. Many a time in 
perusing metaphysical works we have wondered what 
the author was driving at, convinced that some 

subtlety had escaped our dense intellect, for we could 
not bring ourselves to believe, without vicarious 
blushes. that a sober author could have so hopeless! 
involved himself in a mesh of apparent nothingness 

Many of our readers will recall how David Baltour.- 
atter the wreek of the Covenant on which he had been 
kidnapped, was cast upon the islet of Marrid, wher 

he wandered in cold and wet, sustaining life on shell 

fish which alternately poisoned and nourished him for 
close upon one hundred hours before he learnt from 
Gaelic fishermen, between their bursts of laughter, 
that he had no more to do than walk to the mainland 
when the tide was out. Metaphysiciens seem, often 
enough, to us in the same plight. They wander around 
and around their little islets when would they but 
step off on to the mainland of solid fact they 
would be comfortably delivered from the pains and 
tortures of their argumentation. We are moved to 
this reflection by a kook which has recently come into 
our hands. It bears the fascinating title, ‘The 
Principles of Natural Knowledge,” and its author is 
Mr. A. N. Whitehead, who, we believe, is accepted as 
a leading authority on Relativity. It is published by 
the Cambridge University Press. From a study of 
the earlier portions we derived the pleasant sensation 
that here was a thinker who derided the mock en- 
tanglements of the classical metaphysicians, but as 
we read further we were forced to the conviction that 
the author was as deeply involved in a mazv of logic 
as any of his predecessors. The discovery was a 
Litter disappointment to us. We had looked for 
enlightenment on the principles of science and found 
them not —perchance because we are just matter-ot- 
fact engineers and not metaphysicians, just plain 
people who believe with Dr. Johnson that stamping 
on a pavement is sufficient proof of its existence. 

ee a ee 


SomEDAY we shall have a really 
useful strike; but it will be unlike 
Pa any strike the world has ever seen. 

s We are vain enough to believe it 

may come in our own country, for foolish as their 
actions sometimes are, there is an ocean of common- 
sense in the natives of this kingdom. The ideal 
strike, as we have said, will be unlike any other 
strike, and for this reason, that it will be directed 
against excessive wages. Let us picture it. One fine 
morning England wakes up to find all the shops 
closed ; the shopkeepers are on strike! Tired of the 
continval complaint of their high prices, and unable 
to reduce them whilst wages remain high, they have 
struck. They have refused to purchase from manu- 
facturers till the wholesale prices are brought down, 
and the wholesale prices cannot fall until wages fall. 


The 
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nearer 
the shopkeepers have prepared their campaign well. 
In every window appears a lucid statement of the 
facts, concluding with the appeal, ‘‘ Help us to sell 
cheap.’ The purchasing public is with them and 
the Government is powerless. After ten days of 
fearful struggle, the workmen agree to a ten per 
cent. reduction in wages all round, provided the 
shops mark all their goods down ten per cent. Every- 
body is just as well off as he ever was, and in a week 
has forgotten all about the change. But bigger 
events are moving. Excited articles have appeared in 
the American papers, the international exchange 
value of the sovereign has gone up two points, and 
there is a noticeable movement on foreign markets. 
Just when everything is going well, another out- 
break is threatened. This time it is the workmen, 
who, having tasted of cheap sweets, want more of 
them. The matter goes to arbitration, and the shop- 
keepers agree to reduce all their prices by another 
ten per cent. if the workmen will agree to a reduction 
of ten per cent. of their wages. The employer is in a 
panic. A ten per cent. reduction in wages only means 
a seven per cent. reduction in his total costs. Unless 
rates and rents can be reduced he is powerless. 
The Cabinet looks into the matter, and the Chancellor 
of the Exchequer whispers a word into the ear of the 
Prime Minister. The Government gives the employers 
a subsidy for three months to meet their on-costs. 
Prices fall with a rush, the sovereign booms, foreign 
trade comes in like a flood,and the American Press 
goes mad. Everybody in the kingdorn is better off. 
There are rumours that the income tax is to be 
reduced, that rents, salaries, fees, &e. &c., will be 
diminished by Act of Parliament, that the rates are 
so valuable that there will be none next vear, and 
that the prosperity of the country, with happiness 
and plenty for all, is assured for the next half-century. 
That is what might be; that is what may bLe—- 


someday. 
* * * * * 


WE fancy one might look in vain 


Pi in modern books or catalogues for 
} a description of the spiral pump. 
But those who can turn to a 


volume written nearly sixty years ago by General 
Arthur Morin, and ealled ** Des Machines et Appareils 
Destinés & lElévation des Eaux,” will find in it an 
excellent description of this extremely simple device, 
and may be set wondering wity it is never met with. 
The pump consists of no more than a tube wound ina 
large spiral with one end cut straight off and the other 
turned back to the centre, where it fits into a water- 
tight trunnion. From the trunnion ascends the 
delivery pipe; there are no valves of any kind. The 
spiral is immersed up to about its centre in the water 
to be raised, and is slowly rotated. It will, we think, 
be admitted that it is difiicult to see why it should 
raise water, for at first sight it would appear to be 
impossible to secure any greater pressure at the open 
end of the spiral than that offered by the water in 
the tank, which, since the tank is open to the air, is 
atmospheric. We have not the space here to repeat 
the gallant author’s lucid explanation’ of how the 
pump acts, but when we say that the maximum lift 
is equal to the sum of the mean diameters of the 
spires less one radius, we give a clue that those who 
are interested may care to follow up. General Morin 
tested a pump at the Conservatoires des Arts et 
Metiers, and he gives us an instructive table of his 
results. The spiral was one metre in diameter, and 
it had six spires. Thus by the rule it should he able 
to raise water five and a-nalf metres above the level 
in the tank. It did so with the very creditable efti- 
ciency of 60 per cent. at a circumferential speed of 
about 60 ¢m. per second, or about twelve revo- 
lutions per minute. The cross-section of the tube 
was 6 em. square, and the weight of water was about 
-6 kilo. per second. General Morin estimated that 
a man could easily raise with this device 110 cubic 
metres one metre high in a day of eight hours, and he 
therefore regarded it as suitable for irrigation pur- 
poses. “Ces résulats,”” he writes, ‘‘ montrent tout 
le parti que lTagriculture pourrait tirer de cette 
machine, si facile a établir et d une construction peu 


dispendieuse.’ 
* * *£ * 


THERE can, we think, be no manner 
of doubt that the people of to-day 
like their literature—save the mark ! 

in small doses. The furlong-long 
novel of Richardson's time is as dead as the mile-long 
review of Macaulay’s. ‘‘ Leaders” which bore 
bravely their three decks through a column of print 
are being hustled off the road by nimble single- 
deckers which blow the enemy to ribbons with a 
single volley trom their “ all-big-gun’ armament, 
whilst the long poem, which died with Byron, gave 
its last spasmodic kick with Hardy’s ‘*sDynasts.”’ 
Engineers have not escaped from the general move- 
ment. It is true that papers of great length are 
submitted to their learned societies, but they are 
read at the meetings only in abridgments, and once 
safely into the ‘‘ Proceedings,’ they remain for ever 
as monuments, like the Pyramids, of which tens of 
thousands see the outsides for the few that examine 
the interiors. This desire for brevity is not to be 
wondered at. ‘‘I have not much time to give to 
reading,” says one, and another, ‘‘ There are so many 


Of Abstracts. 





subjects to be covered that T cannot attend in detail 
to them all.” Thus men are obliged to take in tabloid 
form what their forefathers took in doses, and thus 
has arisen the practice of giving abstracts and 
extracts. It is easy for the “ high-brow’”’ to speak 
with scorn of these ‘‘ snippets,’”’ but it cannot be 
denied that they serve a useful purpose. The next 
best thing to knowing facts is to know where to find 
them, and there can be no doubt that abstracts written 
with intelligence are many times more useful in this 
respect than a bare bibliography which is the only 
alternative to black ignorance. During the war the 
War-office issued periodicals wholly given up to 
précis of the contents of the foreign Press, both 
political and technical, and there was such general 
approval of the scheme that an enterprising publisher 
secured the staff of the technical portion, and is now 
continuing it as a newspaper. But long before the 
war, some of our engineering societies were doing 
the same useful work. The Institution of Civil 
Engineers and the Iron and Steel Institute always 
devoted many pages of their Journals to such 
abstracts, whilst the Institution of Electrical Engi- 
neers and the Physical Society went further and 
published them monthly in useful little pamphlets, 
known as “‘ Science Abstracts.”” Annual publication 
has the obvious disadvantage of lapse of time, and 
to overcome it in some measure the “ Civils” are 
now issuing to their members their abstracts, de- 
signed ‘‘to indicate the nature and scope of the 
more important information appearing in current 
engineering literature published outside the United 
Kingdom ”’ once a quarter. That is much to be 
thankful for, but we are likely to be ‘‘ snowed under ” 
with snippets if this passion for peptonised paragraphs 
goes much further. 








Literature. 


Petroleum Refining. By ANDREW CAMPBELL. With 
a foreword by the late Sir Boverton Repwoop. 
London: Charles Griffin and Co., Limited. Price 
25s. net. 

THE prospect of striking oil in paying quantities in 

Derbyshire, and the hopes of establishing the petro- 

Jeum-refining industry upon a large scale in this 

country, are no doubt partly responsible for the 

appearance of this well-printed and handsome book. 

Its value is enhanced by 138 illustrations and 29 

folding plates and diagrams, many of the latter of 

sufficient size and with sufficient detail to be employed 
as working drawings by engineers charged with the 
design and construction of oil refining plant. The 
importance of petroleum and liquid fuel generally to 
the whole community has been emphasised during 
the last twelve months by the shortage of coal and all 
other forms of fuel. The following extract from the 
speech of the chairman at the recent annual meeting 
of shareholders in the Shell Transport and Trading 
Company gives some idea of the present relative 
positions and importance of oil and coal in the com- 
mercial and industrial world :—‘* As we had very 
confidently anticipated, liquid fuel is entering more 
and more into consumption. How greatly this has 
been brought about by the appaillir g failing off in the 
output of coal it is impossible to determine. Suffice 
it to say, that the production of coal in the United 

Kingdon during 1918 was about 70,000,009 tons less 

than in 1913, the year prior to the outbreak of war. 

Bearing in mind that important coalfields in France 

have been destroyed, and that, apart from the coal- 

fields which the Germans have lost, the production 
from those remaining is much less than before, the 
gravity of the position as regards the fuel of the world 
will be at once manifest. Naturally, all eyes have 
been turned to find what relief could be obtained from 
petroleum, and here we find that the total of the 
world’s production of liquid fuel cannot at present be 
estimated at much more than 40,000,000 tons per 
annum. A very large part of that was already placed 
before the shortage of coal made itself felt. It will 
be clear that the substitution of liquid fuel for coal 
can only be possible to a comparatively small extent.” 

The need for tapping fresh sources of oil supply 
is therefore urgent, and one can only hope that the 
borings in Derbyshire and other parts of the United 

Kingdom will result in the opening up of new and 

valuable sources of supply, and that the petroleum 

refining industry will thus gain a permanent footing 
in this country. The author of this book states in the 
opening of Chapter IV.:—‘‘ The enormous increase 
in the demand for fuel oil during recent years has 
influenced the design of distillation plant for crude oil. 
Residues, hitherto of little or no market value, and 
therefore consumed as fuel in the refinery or asso- 
ciated works in a more or less extravagant manner, 
have become valuable products. The main objective 
at the present time is to perform crude oil distillation 
with the lowest possible fuel consumption in plant of 
the utmost capacity, while reducing, if not entirely 
eliminating, redistillations of once-run fractions. 

Considerable sticcess has attended efforts in this 

direction, as will be seen from perusal of the following 

pages.” 
It is curious to note, however, that in a book 
entitled ‘“‘ Petroleum Refiring’’ only one chapter— 








the fourth—is specially devoted to the question of 
erude oil distillation, and that in a volume of 282 
pages only 32 are given up to this most important 
branch of the subject. The author, in fact, has been 
rather discursive in his method of treatment, and has 
discussed matters at considerable length, such as 
candle manufacture and the manufacture of drums 
and barrels, which are certainly of secondary im- 
portance in the business of oil refining. The book 
suffers therefore from a certain lack of proportion 
in the space devoted to the various subjects dealt 
with. 

One other defect of the volume is that the extracts 
from other authorities and writers are all given in 
large print, and that there are pages and pages of 
matter printed within inverted commas which should 
have been put into brevier type or left out altogether. 
The volumes and pamphlets from which these ab- 
stracts are taken are in all cases referred to by means 
of footnotes, and these references in most cases would 
have been quite sufficient. 

How serious a fault this habit of excessive quotation 
has become to the author is shown specially in 
Chapters I. and VII., where considerab!y over half the 
chapter in each case is made up of extracts from other 
books or pamphlets. Chapter VII. especially is a 
very bad example of this lack of proportion, for on 
the subject of the “ Chemical Treatment” only 
four and a-half pages are devoted to the author's 
own exposition of the subject, and the remaining 
pages are given up toa very lengthy description of the 
Edelenau method of treatment with sulphurous 
acid gas, taken bodily from a pamphlet on the subject. 

The portions of the book in which the author has 
drawn upon his own first-hand knowledge and experi- 
ence are, in fact, much the best, as, for example, the 
portions of Chapter I., dealing with the Laboratory 
Distillation of Oils; Chapter V., discussing the 
Extraction and Refining of Paraffin Wax; and 
Chapter VI., dealing with Candle Manufacture. 
Whilst we are being critical we must also add that 
many of the illustrations, drawn directly from trade 
catalogues, are hardly a credit to a work of this 
importance. 

The ninth chapter, which is devoted to Specifica- 
tions for Tanks, &c., drawn up by Mr. John Gillespie, 
of Glasgow, and the appendix, with its lists of refer- 
ences to the English and foreign technical literature 
of the subject, are both very useful additions to the 
book, and with the large folding plates will render the 
volume of real practical value. 

As Sir Boverton Redwood remarked in his fore- 
word, “ Although the literature of petroleum has 
now grown to considerable dimensiors, the subject 
is so wide and the necd for highly specialised informa- 
tion on every branch so great, that it is not surprising 
that the grou d has not been covered.” 

In spite, therefore, of the defects which have been 
referred to in this review, Mr. Campbell’s book ought 
to be found in the library of all engineers and chemists 
engaged in the development of the mineral oil refining 
industry in this country. 


Modern Electrical Engineering. The Gresham Pub- 
lishing Company, Limited. Six volumes. Price 
75s. net. 

In the preface to this set of volumes the editor, Dr. 

Magnus Maclean, explains that he and the publishers 

have been encouraged to produce this treatise on 

account of the success which attended their previous 
effort, “‘ Modern Electric Practice.’ In these former 
volumes, it will be remembered, Dr. Maclean obtained 
the co-operation of a large number of well-known 
engineers, and each contributed a section relating to 
his sphere of study and practice. It is natural that 
the same principle has been adopted for the volumes 
under notice, but apart from that similarity the work 
is practically new, only three of the thirty-seven 
former contributors being represented. While one 
misses such names as Mr. A. F. Berry, Mr. Philip 

Dawson, Professor E. W. Marchant, and Mr. W. W. 

Lackie, on the other hand, Dr. Maclean now has 

the assistance of Dr. 8. P. Smith, Professor Mellanby, ° 

Mr. Frank Ayton, Mr. B. Welburn, and others equally 

qualified to handle their respective sections. Regard- 

ing the scope of the work, it covers the same ground 
as the previous volumes, but the treatment is suitably 
expanded to deal with the developments which have 
occurred in the meantime. If we are tc offer a criti- 
cism of the work, it would be that Dr. Maclean has 
possibly carried his principle of subdivision of the 
sections too far. For instance, it does not appear 
conducive to a uniform treatment of the subject that 
the technical side of alternating-current machinery 
should be handled by four authors, the subdivisions 
being as follows :—(1) Alternators, (2) induction 
motors, (3) synchronous motors and alternating-cur- 
rent commutator machinery, (4) rotary converters. 

However, this is obviously a matter of opinion, and we 

can confidently recommend the present volumes 

to those numerous readers who desire to replace 

‘* Modern Electrie Practice * with a similar but .up- 

to-date treatise. 








Tue Secretary of State’s sanction_has been received in 
India for a substantial increase in pay for members of the 
Public Works Department. 
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Grain Silo at Hull. 


At the King George Dock, Hull, there has recently 
been erected by the Hull! Joint Dock Committee—the 
North-Eastern and Hull and Barnsley Railway 
Companies—a grain silo with a capac ity of 40,000 tons. 
It is situated at the west end of the north-west arm— 
No. 2 quay—of the dock, and is constructed of re- 
inforced concrete throughout. The building com- 
prises two blocks, each 96ft. wide end 241ft. long, each 





storage bins of equal capacity, spaced 12ft. from 
centre to centre, and having a depth of 50ft. As will 
be seen on reference to the sectional views of the 
building, given in our two-page Supplement, there are 
two floors below the bins. The floor immediately 
below is used for sacking off the grain, and for loading 
the sacks out to railway wagons, while the bottom 
floor contains the bands for loading out to the gantries 
on the quay side. Each of the two blocks is provided 
with a floor over the bins for the distribution of the 
grain, and is connected to the other by two covered-in 
bridges. In connection with the secking-off floors 
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FIG. 6—DIAGRAMMATIC SKETCH OF ARRANGEMENT OF GRAIN SILO 


block having its own receiving house. These receiv- 
ing houses are at the front of each block and extend 
to 98ft. above the level of the quay. In them are 
placed the elevating, weighing, cleaning, and other 
machinery, to which we shall refer later. ‘The base- 
ments of the receiving houses are connected with a 
distributing chamber underground which cecupies 


three covered-in wagon ways are provided for the 
full length of the building, one between the two blocks, 
and one at each side, for the dispatch of grain by rail. 
There are also four overhead gantries leading from 
the front of the receiving houses to the west end of 
the dock arm for loading out grain either in bulk or in 
sacks to barges or other craft. Between the two 








footings and groups of 1din. reinforced octagonal piles 
varying in length from 45ft. to 60ft. All the floors 
roofs and walls below, the quay level, have been ren, 
dered impervious to wet by bitumen dressing, ¢},, 
distributing chamber and the basements of the 
receiving houses being from 12ft. to 16ft. below high. 
water level. The ground and sacking-off floors, 
together with;the roofs, have been covered with 
asphalt composed of a mixture of Trinidad lake 
bitumen, rock asphalt and granite chippings. The 
conveyor subways under Nos. 1 and 3 quays, and the 
concrete piles, are reinforced on the Considére system, 
and the remainder of the work on the British Rein. 
forced Concrete Engineering Company’s method, 
The contractors for the foundations and the quay 
| subways were S. Pearson and Son, Limited, and for 

the main building the British Reinforced Concrete 
| Engineering Company, Limited. A special feature 
| was introduced by the latter firm in constructing the 
| bins, moving forms being used for ,the full height of 
| the bin walls in substitution for the ordinary shutter- 
| ing. 

The elevating, conveying and electrical equipment 
| throughout has been supplied by Henry Simon, 
| Limited, Manchester, to which firm we are indebted 
| for the following particulars as well as the tracings 
|} and photographs from which our illustrations hay 
| been prepared. Of them the upper drawing in the 
| Supplement represents a sectional elevation and plan 
| of the north silo, showing the loading out gantries and 

distributing chamber ; the right-hand lower portion 
| of the Supplement shows cross sections through one 
| of the receiving houses and grain silos ; the left-hand 
| lower portion of the Supplement shows the general 
| arrangement of the loading out chutes. Figs. 7and8 
show the grain elevating attachment and telescopic 
spout attached to Craven Brothers’ 10-ton dock 
|cranes. Referring to the photographic illustrations 
| on page 360, Fig. 1 is a general view of the granary, 
| showing the gantries and elevators at work ; Fig. 2 is 
a view inside the granary illustrating the distributing 
floor over the bins, and showing the bulk grain con- 
veyors ; Fig. 3 is a view of the distributing chamber 
underneath the quay in front of the receiving houses ; 
Fig. 4 shows the band conveyors in the subway 
beneath the quay and the feeding-on spouts ; while 
Fig. 5 shows the Avery portable weighing machines 
underneath the bins. Fig. 9 gives views of Avery's 
bulk weighing machines. 
Ship Discharging Apparatus.—¥For discharging the 
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FIG. 7—TEN-TON DOCK CRANE AND GRAIN ELEVATING ATTACHMENT 


the whole of the 90ft. space between the main building 
and the quay wall. This chamber is in turn con- 
nected to two subways extending for a distance of 
900ft. along Nos. 1 and 3 quays respectively, as shown 
in the sketch elevation and plan, Fig. 6, thus providing 
four 450ft. grain ship berths. These subways are 
supported on timber piles. 

Each block of the main building consists of 144 





FIG. 8—DIFFERENT 


blocks, and joining the two receiving houses, are 
situated the dust chamber and the switch 100m. 
Below each block, and extending the full length of 
the building, are two subways which communicate 
with the distributing chamber, and are provided 
with belt conveyors for the redistribution and cooling 
of the grein. 


The structure is supported on reinforced concrete 





Swain Sc 


POSITIONS OF GRAIN ELEVATING ATTACHMENT 


grain from the ships six electrically operated bucket 
elevators are provided on the 10-ton dock cranes, and 
each of them is capable of dealing with 150 tons of 
grain per hour. It will be observed that the grain 
elevator is housed above the control cabin, and is 
fitted as an additional jib which can be lowered out 
over the ship’s side. The elevator has a telescopic 
leg in two lengths, the bottom section sliding in the 
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— 
top section. It is mounted on a swivelling bar, which 
ermits a certain range of operation in any direction 
out of the vertical. Spouts are fixed on each side of 
the crane tower, and are connected together’ by a 
ortable swivelling breeches spout fitted with slide 
valves. ‘The connection between the breeches spout 
and the elevator head is by means of a telescopic 
spout. These elevators feed the grain to band con- 
yeyors in tunnels through suitably spaced openings 
in the quay. The connection between the fixed 
spouts on the cranes and these openings is made by 
means of portable swivelling telescopic spouts. 
Through the agency of these various swivelling 
devices it is possible to feed grain to the conveyors 
below the quay without moving the ship-efter it has 
peen once berthed. It is also possible to slew the 
crane jib to an angle in either direction. The electric 
motor which drives the bucket elevator is started and 
stopped from the crane cabin. In addition to driving 
the elevator it also operates the winch for lifting and 
lowering the telescopic section of the leg. This winch 
js controlled by hand cords from the deck or hold of 
the ship. The south quay is equipped with four 
elevators, and the belts are so arranged in the tunnels 
as to take the grain from all the elevators working 
simultaneously on two ships. The north quay has 
only two elevators, and the belts have only been 
provided for one berth up to the present. The 
subway has, however,« been constructed for the 
second berth. 

Distribution Chamber.—It will be observed from 
the drawings given in the Supplement that the 
granary is set back some distance from the quay, an 
intervening road space being left for cartage purposes, 
and for the passage of two barge discharging elevators. 








device which prevents the weigher operating until 
there is at least sufficient grain in the garner feeding 
the machine to make up one weighing, the grain 
consequently passing into the machine at a full flow. 
This arrangement also ensures that at each weighing 
the grain passes to the weigh hopper at the same speed, 
thus guaranteeing a high degree of accuracy. The 
automatic compensator provided on these machines 
compensates for the amount of grain in suspension at 
the moment the feed valve of the machine closes 
after admitting the required amount of grain into the 
weigh hopper. Whatever kind of grain is being 
weighed, or whatever its specific gravity, the com- 
pensator automatically adjusts itself accordingly, so 
that the correct quantity only is allowed to enter the 
weigh hopper. To provide that only clean wheat 
enters into the automatic compensator a screen is 
fitted in the garner which feeds the automatic weigher. 
This screen prevents all extraneous matter, such as 
sticks and paper, from interfering with the feed. 
The feed mechanism is enclosed in a sheet iron dust 
cover, with all the working parts, knife edges, and 
bearings outside this cover where they are free from 
dust. This cover encloses the flow of grain into the 
weigh hopper, and thus prevents the escape of dust 
which otherwise would occur. Four only of these 
weighing machines in each house are used simul- 
taneously for taking in from ships, but all six can 
be used for the purpose ; or, again, two can be used for 
“turning over” or feeding “‘ Reform’’ warehouse 
separators for grain cleaning, while the other four 
are taking in from ships. There are two of these 
separators in each house. After the grain has been 





weighed it is fed to another elevator and lifted to 
the top floor of the building and taken by the con- 








FIG. 9--AVERY 


Underneath this space is a chamber used for distribu- 
tion purposes. The grain is received from the four 
tunnel bands under each of Nos. 1 and 3 quays on to 
corresponding cross belts running at right angles, 
which in turn pass’it on to any one of eight belts 
carrying it into the receiving houses. This result is 
effected by travelling throw-off carriages. 

Receiviny Houses.—Two of these belts in each 
house can feed to either of two elevators, one of which 
leads to the weighing machines and the other to the 
bins direct, while the other two belts can feed to any 
of three elevators, of which two leed to the weighing 
machines and one to the bins direct. In each house 
there are six automatie bulk weighing machines 
of the latest type by Avery’s. These are fitted 
with automatic compensators, and each machine 
is capable of dealing with 120 tons of wheat or heavy 
grain per hour, the amount weighed at each operation 
being 2 tons. These machines are constructed on the 
even-armed beam principle, and the Government- 
stamped dead weights in the weigh-box of the machine 
provide the power necessary to work them. Each 
operation of the automatic weigher is recorded on e 
counter, so that the quantity of grain passed through 
the machine can be ascertained at any time. This 
counter is fitted with a ticket printer in order that the 
weight may be registered on a ticket, thus preventing 
any possible error through the misreading of the 
counter. These automatic weighing machines con- 
tinue to operate so long as grain issupplied to them. 
At the end of a ship’s cargo, should there remain a 
quantity less than a full weighing a power operated 
residue weigher is provided to enable this residue to 
be accurately weighed, the amount being printed on 
the same ticket, thus giving the total weight of a full 
cargo of grain on one ticket. 

An essential feature to obtain accuracy of weighing 
on automatic machines is that the feed thereto should 
be constant for each woighing, and this is provided 
for in the case under notice by a special feed control 


veyors to the bins. There are four of these ccn- 
veyors in each house, so that each conveyor feeds 
thirty-six bins by means of travelling throw-off 
carriages arranged to feed to either side of the band. 

The process known as “turning over” is very 
essential in the case of warm grain or grain that is out 
of condition, and for this purpose very complete 
provision has been made. In each house there are 
two conveyors extending the ful] length of the base- 
ment, and grain can be fed on to these direct frcm the 
bins by means of portable spouts. These belts 
deliver over the head end into speuts which will feed 
either to the elevators for weighing or separating 
purposes, and then to further elevators back to the 
bins, or direct to the elevators and conveyors feeding 
the bins. These conveyors have speed reduction 
gearing enabling them to be used as sack conveyors 
for loading out to barges or lighters, in which case the 
speed of travel is only about one-third that when 
conveying in bulk. In eddition to the above there 
are, in subways below the basement, two conveyors 
extending the full length of each block of the main 
building for redistribution or turning over the grain. 
In the distribution chamber there are four reversible 
conveyors, and the conveyors in the subways can feed 
on to these bands. which in turn take the grain in 
either direction to the conveyors feeding the elevators. 
By the means above described grain can be taken 
from any part of one block to any part of the other 
block. 

Loading Out A pparatus.—-The grain can be “ loaded 
out” direct from the bins without the use of any 
conveying machinery. In this case it is sacked off by 
means of portable automatic sacking scales made by 
Avery’s and trucked to either side of cach bleck,. 
where it is placed in railway wagons or trucks which 
run along both sides of each block. For loading 
sacks out to barges the sacks are filled on the scales 





just mentioned and put down either of the two shoots 
provided for each house. These shoots feed to each 


of two conveyors in the basement, and the latter feed 
on to two further conveyors which run along covered- 
in steel-framed gantries to the dock. These conveyors 
are provided with two-speed gearing to enable 
them to be used for either bulk or sacks. The sacks 
are delivered by these conveyors into serpentine 
shoots, each of which is equipped with two further 
adjustable shoots controlled by hand winches. It 
will be observed that these shoots are of different 
lengths to enable barges to be loaded at different 
distances from the dock side. The four gantries 
spanning the space between the granary and the dock 
are also provided with belts for conveying grain in 
bulk, for which purpose the sack conveyors can also 
be used by increasing their speed. Each of these 
conveyors feeds into swivelling spouts controlled by 
winches, and the spouts can feed into either of two 
barges lying close up or at a distance from the dock 
side. 

Alternatively the conveyors in the gantries can be 
fed with grain direct from the weighing machines, or 
the combined sack and bulk conveyors can be fed 
from the conveyors in the basement without weighing. 
Sacks can also be loeded on to carts by means of 
shoots, two of which gre provided in the front of each 
receiving house. 

The twelve Avery automatic grain net weighers, 
which are provided for weighing the grain into sacks 
from the storage bins, are portable, and can be readily 
moved from one position to another. They are con- 
structed on a light steel framework fitted with wheels. 
Each machine is capable of weighing 249 lb. of wheat 
at one operation, the grain being retained in the weigh- 
ing hopper of the machine until the attendant places a 
sack at the mouth of the sme! discharge hopper below 





AUTOMATIC COMPENSATING AND WEIGHT-PRINTING GRAIN SCALES 


the we'gh hopper, when by moving aside a release 
lever the grain is discharged into the sack. During 
the pericd cecupied in removing the filled sack the 
machine is re-weighing, so that as soon as the atten- 
dant has an empty sack in position another 240 Ib. of 
wheat is ready to be discharged. We are informed 
that three to four sacks can be filled in this way per 
minute, and that one machine is easily capable of 
dealing with 20 tons of wheat per hour. A counter 
keeps a record of the weigher’s operations, so that the 
number of sacks filled can be ascertained at any time. 
Six triple net weighers, suitable for placing on the 
decks of ships, are also provided for weighing and 
sacking off. These machines are a combination of 
three individual autcmatie weighers as just described, 
mounted together on a common frame with a large 
hopper above for feeding all three machines. The 
capacity of each individual weigher is similar to that 
of each portable machine so that the total capacity 
of the triple weigher is 60 tons of wheat per hour. 

For taking grain from coasting steamers or barges 
two travelling bucket elevators are provided on the 
No. 2 quay, one for each building. Each of these 
will feed to any of the four conveyors feeding the 
elevators in each receiving house, and has a capacity 
of 150 tons per hour. They have sufficient span to 
take from a double row of barges. 

All the conveyors are driven through double 
helical cut gearing by electric motors of a special 
enclosed type, fitted with roller bearings, the speed 
of the bulk belt conveyors being 550ft. per minute. 
The motors vary between 10 and 25 horse-power, and 
are controlled by an interlocking gear so that they 
can only be started up in a certain order, thus pre- 
venting grain being delivered on to a stationary band 
in ease one should stop. The belts are of six-ply 
canvas 258in. wide, and the total length is over four 
miles. Each belt is provided with tightening appara- 
tus consisting of bevel gearing, tension screws and 





hand wheel. The elevators are also driven by electric 
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motors. and have a patented locking arrangement to 
prevent the belts from running backwards 

Dust Collectiun.-—Each main block is equipped with 
a dust-collecting plant with connections at all points in 
the distributing chamber, receiving house and storage 
sections where dust is created. A suction sweep-up 
system is also provided. These plants include a 
separate cyclone dust collector, from which the 
accumulated dust is sacked off. The cyclones for the 
collecting plant are fixed inside a large settling 
chamber formed between the two receiving houses, 
while those for the sweep-up section are situated 
in the receiving houses themselves. After the 
dust-laden air has passed through the cyclones 
it is discharged into this large chamber, which 
provides an additional separation for any fine 
dust that has not been removed by the cyclones. In 
addition to the collecting plant the ‘‘ Reform” 
separators are equipped with separate cyclones com- 
plete with sacking -off tubes. 

Electrical Equipment.--Between the blocks of 
buildings is a room in which are the power and 
lighting switchboards. For the motors current is dis- 
tributed at 440 volts, but for lighting the three-wire 
system at 220 volts is used. The motors throughout 
the entire system number 98, and have a total horse- 
power of 1582. The starters for the motors are placed 
adjacent to the motors themselves. The main feed 
cables from the switchboard to the distribution 
boards are lead-covered and armoured, and those 
from the distribution boards to the motors are of the 
V.I.R. type in conduits. The lighting fittings are of 
the ship type with no exposed cable. The switches 
are grouped in ironclad boxes. In the subways, 
where condensation is liable to take place, the con- 
duits are arranged for drainage at the points where 
the lights are taken off. Circuit breakers are fitted 
throughout on the starters to obviate fuse renewals. 

Intercommunication telephone and signal systems 
are provided throughout the entire plant with 
adequate protection of the apparatus ageinst dust ; 
and in order to distinguish between the different cables 
those used for the telephone system are coloured. An 
electrically operated push button passenger lift has 
also beon provided in cach buildirg. 

For dealing with the overside discharge of bulk 
grain from ship to lighter six portable electrically - 
driven grain elevators, made by 8. 8. Stott and Co., 
are being provided, each having a capacity of 60 tons 
of wheat per hour. 

A section of the plant has been in active operation 
for some time, end hes proved quite successful. 

The work was planned by Mr. T. M. Newell and 
Mr. R_ Pawley, as joint engineers to the Hull Joint 
Dock Committee; construction .was commenced 
under their supervision, and has been completed 
under the supervision of Mr. C. F. Bengough and Sir 
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An American Steam Shovel in 


England. 


WE recently took advantage of an opportunity which 
was offered to us to study at work one of a set of six steam 
shovels, or navvies, which have been imported into this 
country from America, with the object of providing a 
machine which is more adaptable to general service, and 
the elimination of manual labour in excavation, than is 
possible in the case of the standard design of English 
steam navvy. 

The steam shovel originated, of course, in this country 
about 1876, when Ruston, Proctor and Co. started their 
manufacture ; it has been brought to a high degree of per- 
fection for the methodical handling of large masses of 
material ; but the conditions of labour and the natural 
extent of contracts have not been such as to encourage the 
development of a class of machine which would be adapt- 
able to the general requirements of the average contractor. 
Certainly one or two light locomobile navvies have been 
produced in England, but there has been a tendency on the 
part of manufacturers to concentrate their attention on the 
heavier class of machine. In America, however, the con- 
ditions have been entirely dissimilar, and there has been 
every inducement to makers to produce a comparatively 
light and handy steam shovel which would supersede, as 
far as possible, the employment of hand labour in all 
excavation. Recent developments in the labour con- 
ditions of this country have suggested the desirability of 
investigating, by actual experience, if it is not possible to 
adapt to our requirements this smaller class of shovel, and 
Wm. Muirhead, Macdonald, Wilson and Co., the con- 
tractors, of 41, Parliament-street, Westminster, have 
recently ordered from the United States six }? cubie yard 
shovels. It was one of these machines, manufactured by 
the Ball Engine Company, of Erie, Pa., which we investi- 
gated at work. 

The contract on which the machine was engaged is the 
excavation for the foundations of a small factory in 
Hackney, and in view of the fact that the amount of 
material to be moved is comparatively small, while the site 
is directly surrounded by dwelling-houses, it appeared at 
first as if the use of mechanical methods was hardly 
warranted. The contractors, however, found the innova- 
tion very satisfactory, both from the point of view of the 
rapidity with which the work was executed and the clean 
finish left by the machine. 

The general design of steam navvies is so well known 
that it is unnecessary to deal with them here, especially as 
the machine under review does not depart radically from 
established practice. The peculiarities of the shovel lie 
chiefly in details which have been developed with the idea 
of making it as handy as possible. Thus all the levers for 
manipulating the machine are grouped close together, and, 
with a mate to attend to the firing and oiling, one man 
can comfortably do all the handling. 


There are, of course, three separate engines in} the 
machine, the main hoisting engine, another for slewing on 
the turntable, and the third for racking—or “ crowding,” 
as it is termed in America— the shovel arm. The two last- 
mentioned engines are duplicates, while the main 
hoisting set is sl ghtly larger. Al! the three engines 
have fixed excentrics, and are reversed by double 
ported valves, similar to those used on marine steering 
engines. That is to say, the steam is admitted by the 
exhaust port when it is desired to reverse and exhaust takes 
place through the steam port. By employing this system 
of valve gear it is possible completely to control the three 
engines with three levers. With its lever in the mid- 
position the engine is shut off from steam. Movement of 
the lever in either direction admits steam for ahead or 
reverse action, in proportion to the amount the lever is 
moved. The engines are so responsive to this control that 
if the load of soil sticks in the dipper, the driver literally 
shakes it out by rapid reversals of the racking engine. 

The main hoisting engine is normally free from its 
gearing, and is engaged by means of a steam operated 
friction clutch. The cylinder and piston of this clutch 
are arranged inside the main gear wheel. and the supply 
of steam is provided through the hollow shaft and a swivel 
joint. The movement of the lever controlling the hoisting 
engine admits steam to the clutch cylinder and engages 
the gear. The same engine is used for moving the machine 
as a whole. When the engine is used for this purpose the 
friction clutch is shut off and the travelling gear put in 
mesh. With spuds fixed on the driving wheels sufficient 
power is obtained to drive the navvy up a gradient of 
25 per cent., but the American who was operating the 
machine on the oceasion of our visit informed us that he 
had once taken one of those shovels up a mountain side 
with a gradient of 33 per cent. He managed to do so by 
pushing the machine with its own dipper arm and racking 
engine. 

The two front wheels of the undercarriage are mounted 
on a turntable and a projecting arm is arranged so that it 
can be linked up with the jib of the machine. In this way 
the slewing engine can be used for steering purposes when 
travelling. 

The dipper of the steam navvy has a nominal capacity 
of } of a cubic yard, but as a matter of fact it generally 
picks up considerably more spoil than this amount, as the 
measurement does not take into consideration the material 
heaped up above the edge of the dipper. We are told 
that the machine is capable of picking up a load of 8 tons 
on the teeth of the dipper. The gross weight of the navvy 
in working order is between 19 and 20 tons, and it has a 
wheel base 8ft. 4in. inlength. The maximum outreach of 
the ipper in digging is 25ft., and it will dump into a cart 
standing on a hank 8ft. or 9ft. high and 23ft. away from 
the centre of the machine. 

An English driver who had only handled the machine 
for a week found no difficulty in working it at the rate of 
nine cartloads in nine minutes, the speed, in fact, being 
governed more by the rate at which the carts could be 
brought into position than by the speed of the digger. — ~ 

The sole concession for the British Isles for these steam 
shovels is held by Wm. Muirhead, Macdonald, Wilson, and 
Co., of Westminster. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron Trade Quarterly Meeting. 


At the October iron trade quarterly meeting 
this week satisfaction at ithe conclusion of the railway 
strike was general, and it is hoped now that the market 
will have an uninterruptedly clear course till the end of 
the year. The iron and steel works producing finished 
material which were closed down last week have got well 
to work again, and the blast-furnaces which were damped 
are, where coal is available, again running full blast. 
Coke supplies are, however, at present a matter of much 
difficulty, and pig iron consumers will have to wait some 
time longer before they can get iron deliveries in any- 
thing like the required volume. This matter of delayed 
deliveries has been in truth the chief feature of this week’s 
mecting. It relates to nearly every department of the 
market, but sellers promise to do their best to hasten the 
filling of orders wherever they can. Naturally, however, 
the trouble is much less a matter of delayed execution of 
contracts than of transport. It is there where the block 
occurs in ninety-nine cases out of every hundred. Staf- 
fordshire marked bars were quoted this—Thursday- 
afternoon in Birmingham at £25 per ton, the Earl of 
Dudley’s figure being £25 2s. 6d. and John Bradley and 
Co.’s price £26. These values have only ruled a little more 
than a couple of months, since it was at the beginning of 
August that, upon the last advance of coal of 6s. per ton 
permitted by the Coal Controller, the Marked Bar Associa- 
tion advanced prices £2 per ton. the previous figure having 
been £23. Upon the same occasion it will be remembered 
Staffordshire and Lancashire unmarked or ‘* Crown” 
bars were advanced on the minimum 30s. per ton, bringing 
the basis to £22 10s. to £23 and upwards. This figure was 
confirmed to-day and nut and bolt bars were very similar. 
Small rounds, squares, and flats, in which a large trade is 
done, remained at £27 2s. 6d. Tube strip, which was 
increased 30s. per ton subsequently to the advance of 6s. 
per ton in coal, was re-announced to-day at £24 per 
ton. Sensibly lower prices were, however, taken in some 
instances where mills have been working short time on 
account of the tube works substituting American steel for 
British material. Hoops were quoted £23 to £24 per ton 
delivered in the district. Chain iron was quoted £23 to 
£23 5s.. or roughly 10s. more than second-class bars. 
Superior cable iron was £1 per ton in advance of these 
figures. 


Puddled Bars and Sheets. 


Puddled bars, which in the middle of the quarter 
were quoted £16 L5s., ranged to-day from £17 5s. to £17 10s. 
in a few special cases, and best scrap iron billets command 
£18 10s. to £18 15s. for small sizes. These figures are so 
high as to be quite extraordinary and are the result of the 
enormous advances which have occurred in puddlers’ 
wages. Even so, ironmasters declared to-day that they 
were hardly profitable. Only small supplies were on offer, 
makers needing for their own use nearly all they are pro- 
ducing, and the demand altogether was much greater than 
the supply. The condition of the puddled iron trade 
excited much remark in every circle of the market. Not 
more than one-third of the galvanising sheet mills in the 
district are in operation, but these are finding plenty to 
do, and more mills could be started if the men were avail- 
able. People are beginning to realise that they must pay 
the high prices. The current quotation is firm at £32 
for galvanised corrugated sheets. Black sheets are in 
rather short supply owing to the requirements of the 
galvanising department, and are quoted £22 10s. to £23 
per ton. Buyers of galvanised sheets recalled this week 
that it is now only a matter of six weeks since makers in 
this trade advanced prices £3 per ton, the previous figure 
having been £29. No further advance, therefore, is likely 
in this department of the market just at present. i 


Pig Iron. 


Great stringency was again reported in foundry 
pig iron. Derbyshire Nos. 1 and 2 are scarcely obtain- 
able; No. 3, the grade most largely used in this district, 
in lots of 50 and 100 tons only. The price is £9 5s., com- 
pared with £8 5s. for the corresponding grade of North- 
amptonshire iron. Cold-blast Staffordshire iron, which is 
required for the best class of work, such as cables, is 
quoted at £14 5s., and even at this high figure makers say 
that it is less remunerative than when sold at half the 
price, 


Shortage of Raw Steel. 


The question of steel is causing much concern 
just now. The district mills re-rolling billets into bars 
have not enough billets to go round. There are some keen 
inquiries as to possibilities of supplies either from British 
or foreign sources. While fair lots of billets have come in 
from America, they have now been used up, and the 
American strike forbids any expectation of further sup- 
plies from that quarter, at least for this year. Some of 
the British mills are stopped and others are overwhelmed 
with orders. Some fair lots of Canadian steel have already 
reached Birmingham, and buyers would be glad to get 
further supplies. Good contracts are on offer to any firm 
able to make fairly prompt deliveries of steel. The want 
of half-finished steel is very urgent. British mills at present 
decline to quote for autumn delivery, in view of the great 
uncertainty of the future. While small luts of French 
and Belgium steel have come in, it is believed that the 
amount of such material available is already exhausted, 
and the want of steel in both countries is so urgent that it 
is thought that pressure is likely to be brought to bear 
upon the steel works there to prevent any further exports. 
The home price for mild steel billets at Birmingham 
quarterly meeting was £14 10s., and it was rumoured that 
as much as £15 had heen given in a few instances where 
immediate delivery was essential. Steel hoops ranged 





from £24 to £26, angles were quoted £17 15s. ; tees, £18 15s.; 
joists, £17 10s.; ship, bridge, and tank plates, £18 5s., 
and boiler plates, £21 10s. net delivered. 


Change in the American Position. 


A peculiarly satisfactory feature of the quarterly 
meeting has been that much less has been heard of American 
competition than a month and six weeks ago seemed 
likely. The change in the rate of exchange, which so 
happily stemmed the tide of American iron and steel 
imports recently, continues against the United States, 
and the huge strike in the steel trade has pretty much 
completed the discomfiture of Staffordshire Transatlantic 
competitors. I heard little on ‘Change in Birmingham 
to-day of any further deliveries of American bar iron at 
£18 10s. per ton at ports, or £19 10s. delivered here—-prices 
which have operated during the past quarter. The only 
department in which the Yankees have now any serious 
look-in locally is in strip for the tube mills, but even there 
the material arriving is under old contracts and is the pro- 
duct of the steel rollers rather than the iron rollers. Last 
July heavy steel strip was coming into this district at 
from £2 to £3 and in some cases it was reported even £4 
below local quotations, but with respect to light strip for 
gas tube manufacture especially the underselling was less 
conspicuous and fewer American imports were reported. 
American steel wire rods sold early in the quarter at £18 
c.i.f. Liverpool, and a large business has been done. 
Although about that time light steel plates were credited 
with arriving from America at £3 per ton below Midland 
prices, after the rate of exchange altered American prices 
were said to work out at 10s. per ton above British, and 
this continues to be the position. 


Ironworkers’ Wages still Mounting. 


British ironworkers’ wages are still advan cing 
The position is so surprising 2s to be almost fabul cus 
Another 10 per cent. increase has been declared this w eek 
and the step which a fortnight ego I reported that the 
Midland tron Trade Wages Roard, which represents 
Stefiordshire, Shropshire, Lenceshire, South Yorkshire, 
and South Weles—including Monmouthshire—hed taken 
in formally sppeeling to the men to volunteer a wages 
reduction to assist the iron trade in the existing crucial 
situation, bas assumed additional weighty and immediate 
importance. This week’s advance comes about by reason 
of the net averaze selling price of manufactured iron for 
July and August last having been ascertained by the 
accountants to the Wages Board as £22 18s. 5}d. This 
figure compares with £22? Qs. 19d.. the totel of the May and 
June ascertainment, or an advance in selling prices of 
17s. 63d. per ton. Following upon the increase in wages 
of 273 per cent. so recently as two months ago, the present 
wages advance cannot be described as less than staggering, 
and the conviction becomes more widespread than ever 
that the men must be pressed to initiate a reduction in the 
ironmasters’ favour. Prior to this week’s advance pud- 
dlers’ wages stood at 34s. ld. per ton, so it is easy to calcu- 
late what the men will now be receiving. Will it be 
believed that pre-war wages were 9s. 6d. perton ? At that 
time Staffordshire marked bars were selling at less than 
£8 per ton delivered and Staffordshire unmarked bars at 
£6 10s. The ‘ make *’ of the different classes of iron upon 
which the new declaration has been ascertained and the 
average selling prices were, it is interesting to note, as 
follows : 
Weight. Average net price. 


. ‘Tons. L s. d. 
Be a ee ee 17,341 .. 22 16 2.96 
Angles and tees 3% aA ae 406 .. 3D fT &.% 
Plates and sheets ..  ..) .. 300 .. 24 7 8.92 
Hoops, strip and miseollaneous 3,685 .. 23 5 6.16 
21,835 22 18 5.54 


The iron trade is anxiously waiting to see what response 
the ironworkers will make to the grave circular which has 
been issued by the Wages Board. 


Lysaght’s Australian Galvanising Works. 


Much attention has been attracted in this district 
to the particulars given by the chairman of John Lysaght, 
Limited, at the annual meeting a few days ago of the firm’s 
new Australian galvanised sheet iron venture. Mr. Sey- 
mour Berry stated that for some time past now it had been 
the policy of the Australian Government to develop its own 
iron industry and to assist Australian enterprise by help- 
ing to make native undertakings successful. The war had 
strengthened this policy, and as a consequence Lysaght’s 
had commenced the erection of works at Newcastle, New 
South Wales, for black sheet rolling and galvanising. 
Newcastle had been chosen because of its close proximity 
to the steel works of the Australian Broken Hill Company, 
and with that company Lysaghts had entered into an agree- 
ment for the supply of semi-manufactured steel for a term 
of years. With the aid of the bonus received from the 
Australian Government, the benefit of the tariff, the 
advantage as regards freights, and the company’s large 
experience in laying out and equipping the new under- 
taking, they were confident that the policy of Australian 
manufacture would prove a great success. They hoped 
to get the works in operation during 1920, and if the plant 
now being laid down realised expectations the company 
would immediately consider the question of a lerge exten- 
sion. Mr. Berry's remarks on the recent strike and on the 
necessity for keeping down costs of manufacture are very 
powerful. The strike menace was, he said, of such serious- 
ness that it had only once been equalled before, namely, in 
1914. To a large manufacturing firm like John Lysaght, 
Limited, the continued absence of adequate transport 
facilities could have only meant the early suspension of 
activities and the closing down of the works. It must be 
realised that, right or wrong, the dispute was one which 
the Government was fighting as the representative of the 
whole of the community. A matter which could not be 
lost sight of, and which must be taken to heart by 
employers and workmen alike, and indeed by every section 
of the community, was that half the population of Great 
Britain was supported by the export trade, and unless 
British products could be manufactured at costs which 
would enable them to compete with the United States 


and other competing countries our trade could not be held. 
In the manufacture of sheet iron five tons of coal were 
required from first to last to manufacture the finished 
product, and the present price of coal, compared with the 
American price, placed us at a distinct competitive dis- 
advantage in comparison with our position before the war, 


The Ironmoulders’ Strike. 


There is little fresh to observe concerning the 
ironmoulders’ strike this week. Attention has been 
centred upon labour unrest of much greater magnitude 
and little time has been left to consider the pros and cons 
of the moulders’ upset. Happily, it is thought that the 
estrangement in this industry cannot last much longer. 
Following upon the settlement of the railway dispute. a 
feeling of conciliation is very much in the air on all sides, 
and it is believed that even the Friendly Society of fron- 
founders will find itself helpless to resist the wave of a 
return to common sense which is once again making itself 
felt in labour circles. It is of good augury that it is this 
week noticeable that ironfounders, with rare exceptions, 
notwithstanding the ironmoulders’ strike, are very glad 
to take supplies of foundry pig iron as a step towards reliev- 
ing the scarcity which has prevailed for many months past. 
A material increase of stocks of such pig iron would have 
very favourable effects on the output when operations are 
resumed. 


Eugineering Extensions at the University. 


Preparations are being made to enlarge the scope 
of the engineering departments of Birmingham University 
and to equip them so that they may play their part in the 
reconstruction of our industries. A very considerable 
amount of new equipment will be necessary to make the 
projected developments effective. The University has 
again need of the best help its friends can give it. Machines 
which have already been acquired give a hint as to some 
of the lines of advance. The notable development of fine 
precision work must receive adequate recognition. Both 
the mining and metallurgical departments will require 
large alditions to their plant. The electrical engineering 
branch will have to be re-modelled. Research work will 
ramify in various directions. The phenomena of com- 
bustion in gas engines is one line of research to which the 
University will devote itself, under the leadership of 
Professor Burstall. In pre-war days there were between 
120 and 140 students in the engineering departments, 
including mining. Of them, one-sixth to one-seventh 
came from abroad. With the enlarged resources now 
contemplated there will be room for some 200 students, 
and the indications are that the proportions of foreigners 
will be about one in five. South America sends students 
to Birmingham in larger numbers than to any other 
British University. The Balkan States, Egypt, and Siam 
also set a very high value on the training which Birming- 
ham gives. 








LANCASHIRE 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets in this district remain in very con- 
siderable confusion, and only a minimum of business can 
yet be put through. It is too early to estimate what the 
ultimate effect of the stoppage of trade and communication 
may be, for it has acted upon production and consumption 
at the same time, and one cannot see yet whether it has 
been more disastrous to the one or to the other, or whether 
its influence on both has been more or less equal. Business 
men in the Manchester district have been able to get 
together fairly well, and the attendance on the Exchange 
has not been so very bad, but uncertainty as to the future 
course of prices is naturally very great, and there is in 
consequence @ much greater disposition to stand aloof 
and avoid transactions, whether of buying or of selling. 


Metals. 


The strength of the standard copper market 
during the crisis through which we are passing suggests 
that no matter what happens to scare the commercial 
world, there is not much danger in the present prices of 
standard copper. If there had been any real weakness in 
the general situation, one might have expected to see some 
indication of it last week. One does not mean to imply 
that this means any probability of a great rise in copper, 
because that could only be brought about by an increase 
in consumption, and there is little chance of such an 
increase while things are in the present unstable condition. 
To plan and carry out any large work necessitating the 
consumption of @ great quantity of copper is to suppose 
that capitalists are possessed of superhuman courage. 
We shall want to know first whether capital is safe from 
the various depredations with which it is now threatened. 
Safety is the first essential to reconstruction, and it is 
just this which is menaced by the upheaval of the industrial 
classes throughout the world. But it may appear suffi- 
ciently established that standard copper cannot be 
depressed much below £100 per ton until all other prices 
come down to something nearer the pre-war level, and 
of that there is no prospect while double and treble wages 
continue to be paid. It is now quite obvious that the 
process of getting down the costs of production in copper, 
as in everything else, means also continual struggles 
between Labour and Capital, and iu all probability we 
have to go through a period of industrial strife such as has 
never been seen before in the history of the world. The 
market for tin is still rather uncertain, but there has been 
a recovery from the lowest point reached. The fear that 
all industry might be brought to a standstill by a stoppage 
of all transport perhaps helped to depress the market, 
and the removal of this fear may now have the opposite 
effect for a time. There is, however, still the American 
disturbance to complicate matters. The demand of 
America for tin has been the main factor in keeping up the 
prices, and if this demand is going to%be curtailed by 





labour troubles there may be a change in the general 
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situation. The feeling in the market is, however, fairly 
favourable to the continuance of high prices. Spelter 
shows very little change, and the market keeps very steady. 
There is no very active demand, but the general impression 
is that prices as they now stand are fairly safe until the 
costs of production can be brought down, or until there 
should be any large quantity of German spelter to be sold 
on this market. In America the market seems weak just 
now, but one cannot see how American spelter is to be 
sold here at low prices while anything like the present 
conditions of production, shipping, and exchange continue. 
If German spelter is not available, we may yet have to 
depend upon America to supplement our other supplies. 
In the lead market there is still a very firm feeling, and 
although there is no definite change, prices are inclined to 
tend upwards. It is generally believed that progress has 
been made in the work of reducing the Government stocks, 
and it will not do to ignore the fact that building must 
soon absorb a large quantity of metal. We had expected 
the building demand at the end of this year, but it cannot 
well be delayed beyond next spring. 


Pig Iron. 


The settlement of the railway strike has started 
& movement at the blast-furnaces to get things in order 
again, but it may be some time before the effects of the 
damping down on the quality of output will disappear. 
Foundry iron will suffer most, and this is unfortunate, 
because it is just that quality which is particularly scarce. 
The railway scare being over for the time, we have to think 
again about the moulders’ strike, which is still going strong. 
It was confidently expected that this strike could not last 
more than three weeks, because of the lack of strike funds, 
but we are now in the third week and there are as yet no 
definite signs that the men will come back to work on 
Monday. If they do the strike will be a complete failure, 
and this result would be very humiliating to the workers. 
On the other hand, there seems to be no probability that 
the maSter ironfounders will give way. The great engi- 
neering works here are now getting short of castings, and 
@ period of unemployment in this industry is clearly 
threatened if the strike continues over next week. Of 
course, the demand for foundry iron in Manchester is 
small, but there is now no very great probability that this 
will affect prices. Sellers of Derbyshire pig iron were 
asking £9 7s. per ton delivered here, and there was only 
a little offering at this price. Of Cleveland iron one hears 
nothing here, and as most of the furnaces were damped 
down, it is probable that some time must elapse before 
iron of good foundry quality will be offered here. 


Scrap. 

The great abundance of cast scrap and steel scrap 
is perplexing dealers, and they are rather afraid to increase 
their stocks even at low prices, lest they should not be 
able to get clear of the market before a change comes in 
the general run of values. Good cast scrap is quoted 
nominally at £7 to £7 10s., according to quality, but there 
is practically no business. Heavy wrought scrap can be 
sold at £8, but the price is vexatiously low when com- 
pared with that of bar iron. Of steel scrap there is a very 
big supply, and it is difficult to say what price could be 
obtained for it ; perhaps not more than £6 5s. 


The Engineering Trades. 


Although the termination of the railway strike is 
much to be thankful for, the continuation of the moulders 
strike wi!! probably be sufficient in itself to bring most of 
the engineering works in this district to a standstill within 
the next week or so, owing to the need for castings. The 
Partington Steel and Iron Company was compilled to 
close down its great plant at Irlam last week owing to 
want of raw material and fuel. This is affecting a large 
number of workpeople and depriving the engineering 
trade of steel, for the company was turning out abont 
3500 tons of ingots per week. This great undertaking is 
the offspring of the Pearson and Knowles Coal and Iron 
Company, Limited, which held its forty-sixth annual 
meeting of shareholders at Warrington last week. Speak- 
ing at that meeting, the deputy chairman, Mr. J. J. Bleckly, 
referred to the effect of the reduction of the working hours 
to 47 per week. He said that a year ago the men in the 
Pearson and Knowles Company’s mills and forges were 
working on a two-shift system. The normal number of 
hours per week for day work was fifty-three. Now the 
hours are reduced to forty-seven divided into three shifts 
of eight hours each. Under the new system the men are 
said to be earning more than twice as much as they formerly 
earned, owing to an increase in their output per hour, while 
the consumption of fuel per hour is substantially less than 
it was. The directors of the company have great hopes of 
the success of the three-shift system. On the other hand, 
the experience of the well-known firm of textile machinists, 
Dobson and Barlow, Limited, of the shortened working 
hours has not been satisfactory. Speaking at a meeting 
of the shareholders a few days ago, Mr. J. Lever Rushton, 
the chairman of the company, said that their workmen 
were now only producing about one-half the amount per 
man per hour that they had been in the habit of producing 
under former conditions. Although the latter is an 
extreme case, unfortunately it bears out the reports which 
I regret to say are generally received from the heads of 
most large engineering establishments. 


Manchester Association of Engineers. 


The syllabus for the ensuing session, which com- 
mences on Saturday next, is reminiscent of pre-war times. 
At the opening meeting, after presenting the Constantine 
and Butterworth Gold Medals for the best paper and the 
most praiseworthy contributions to the debat°s during 
the last session, Mr. Harold F. Massey, B.Sc., i ’resident, 
will deliver his opening address. The meevings will, as 
in former years, be held on alternate Saturday evenings. 
On October 25th there will be a discussion on prices and 
conditions for the supply of electric power to works, 
(a) from the point of view of the supplier, and (b) from 
the point of view of the purchaser. The openers will be 
Messrs. Julius Frith, M.Sc.. and William Cramp, D.Sc. 
On November 8th Lieut.-Col. Bowden, R.E., O.B.E., will 
deliver a lecture on ‘‘ Railway Transportation in Forward 


Areas in France ;”’ on November 22nd Mr. Gerald Stoney, 
F.R.S., will read a paper on ‘‘ High-speed Turbine Gears 
for Land Installations ;*’ on November 28th the President 
will entertain the members of the Association at a con- 
versazione at the Manchester Art Gallery ; at the quarterly 
meeting on December 13th Mr. H. W. Allingham, M.I. 
Mech. E., will give a paper on “‘ Scientific Management ; ”’ 
on January 10th a paper on “ Cast Iron in Theory and 
Practice’ is to be read by Mr. E. Adamson; ‘* Some 
Phases of Workshop Management ”’ is the title of a paper 
promised by Mr. H. Mensforth, C.B.E., M.Sc., for January 
24th. The annual dinner, which has been in abeyance 
since 1914, will be held on February 13th. On February 
28th Mr. W. H. Buckley, M.I. Mech. E., will read a paper on 
the ‘ Construction and Equipment of British Blast- 
furnace Plants :”’ on March 13th Mr. Henry Hudson will 
contribute a paper on ‘‘ Manufacturing Engineering at the 
Ford Motor Company’s Works;” and the final meeting 
of the session will be devoted to the reading and discussion 
of a paper by Mr. Henry Pilling, M.B.E., M.I. Mech. E., 
on “* Uniflow Engines.” 


Municipal College of Technology. 


In connection with the Department of Industrial 
Administration of the above college, a series of lectures has 
been arranged on Tuesday afternoons during October, 
November, and December. The first lecture was given 
on Tuesday last by the Right Hon. J. H. Whitley, P.C., 
on “*‘ Works Committees and Industrial Councils: Their 
Beginnings and Possibilities ;°*? on October 2]!st Mr. 
Perey Alden, M.A., will lecture on ‘‘ Unemployment ;”’ 
on November 4th Mr. G. D. H. Cole, M.A., will lecture on 
‘** Democracy in Industry ;’’ on November 1] 1th Professor 
J. B. Baillie, M.A., O.B.E.. will lecture on “ Industrial 
Unrest: Causes and Remedies;” on November 18th 
Miss E. B. Voysey, B.A., will give a lecture on** Welfare ;”’ 
on December 2nd Mr. Sidney Webb, LL.B., will deal with 
‘“* The Implications of Trade Unions ;’’ and on December 
9th Mr. Frank W. Goldstone will lecture on ‘“* Labour and 
Continued Education.”” The lectures are open to the 
public. 

Barrow-tn-FurRNEsS, Thursday. 
Hematites. 


The hematite pig iron trade has been very 
seriously affected by the strike of railwaymen. Through- 
out this district smelters are dependent upon some raw 
materials that come from a distance—the East Coast 
largely—and the cutting off of these supplies is at once 
felt. At the end of last week numbers of furnaces were 
put out of operation immediately, and others were kept 
going a day or two, but by the middle of the week the 
trade had been closed down. This represents a most 
serious loss for smelters of iron, apart from the suffering 
of the men employed, for the closing down of furnaces, 
even for a short time, completely dislocates trade, and it 
will be some time before the effects are got over. With 
the settlement of the dispute preparations were put in 
hand to reopen the industry, and the process has been 
steadily going on during the week. Supplies, however, 
were not ready to hand at once, and it will be a little while 
before everything is going again in every department. 
Under such conditions as these, of course, all business has 
been in the background. One of the great things the iron 
trade is in need of is a return to some sort of stability, 
to normal conditions with an absence of these recurring 
troubles that completely upset business and industry 
generally. The iron mines in this district were standing 
idle last week, except for the pumping operations, which, 
of course, have to be carried on in cases of temporary 


stoppages. 


Steel 


The steel trade has been in a like position to the 
iron trade: in fact. the effect was felt there right at the 
outset when the smelting furnaces were still in operation. 
They were, however, able to carry on at the Barrow wire 
and hoop works, electricity being used for power in some 
parts of the works. A general resumption of steel making 
can be expected at almost any time. 


Shipbuilding and Engineering. 


In the shipbuilding trade there was no cessation 
of activity, for they were able to carry on, but in the 
engineering shops the strike of moulders has caused a 
stoppage of employment in some of the branches owing 
to the lack of material to work up. Messrs. Vickers, in 
order to get their mail regularly as between their various 
works, instituted an aeroplane service, letters being carried 
cach day between Barrow and London with a call at 
Sheffield each way. A small airship was also utilised. 








SHEFFIELD. 
(From our own Correspondent.) 


The End of the Strike. 


ALTHOUGH it was Sunday afternoon when it 
came, the news of the settlement of the railway strike 
spread through the Sheffield district like wildfire. It is 
of no use concealing the fact that it was received with a 
feeling of deep thankfulness, for a prolongation of the 
trouble into this week would have brought about an 
extremely serious position. Nevertheless, the manner in 
which some of the larger firms had contrived to carry on 
was wonderful. A good many were hors de combat, or 
almost so, it is true, but the resourcefulness of others was 
absolutely amazing. Fleets of motor lorries plied between 
the works and the collieries bringing fuel. Vickers had 
a smart little airship running between London, Sheffield 
and Barrow, and other firms had kept themselves in touch 
with important commercial centres and their London 
office by means of motor car services. On Saturday, 
before the sudden turn for the better in the labour outlook, 
several Sheffield firms reported their ability to carry on 
for another week, or even two. The staffs. were loyally 
labouring to keep their end up, and the electricity end gas 





undertakings, after a close examination of the situation, 


found they were not in quite such a parlous state as had 
been thought. Moreover, there was a strong optimistic 
feeling which refused to be baffled. On the other hand 
it must be admitted that at the week-end, when a furthe; 
number of works decided to close down until after the 
strike had been settled, matters were pretty bad. Severa| 
important works and very many others had practically 
ceased operations, and with mortification manufacturers 
saw valuable trade passing from them when, a week pre. 
viously, the overseas trade position had seemed particy. 
larly favourable to us. 


Now the Moulders. 


However, it is all over now, and every effort wil] 
have to be made to overtake lost opportunities, if that be 
possible. The work of squaring things up and replenish. 
ing fuel supplies could not be accomplished in a few minutes, 
so that Monday showed virtually no improvement indus. 
trially, thousands of men and youths standing idle in the 
centre of the city. There was another thing. The railway 
strike thrust into the background the fact of the moulders’ 
strike, and with the settlement of the former the latte, 
resumed a conspicuous place. These men, who hold the key 
of the situation for very many iron, steel and engineering 
firms, are demanding an advance of 15s. per week. In 
some respects this position is worse than the other. You 
might call for volunteers to run motor transport, to load 
up and unload foodstuffs at the stations, to handle coal 
at the colliery yards, or even to drive trains, but it is 
impossible with equal ease to call into being a body of 
substitute moulders. They are highly skilled men, who 
have so little foresight respecting their own interests and 
so small a regard for the interests of the nation’s trade 
that they can add to the list of the country’s internal 
enemies by making the production of a great number of 
iron and steel manufactures well-nigh impossible at a 
moment when continental and American firms are doing 
their level best to undercut us. Perhaps after the collapse 
of the greater strike that of the moulders will have been 
brought to an end before this appears, in the spirit of a 
sweeter reasonableness than that which brought about 
the rupture. 


Business Prospects. 


Apart from the question of labour disputes, 
manufacturers with oversea interests have a pretty big 
handful with the problem of exchange rates. These are 
so often adverse to our trading interests that business 
which would otherwise come here is held over or even lost. 
On the whole, however, one hears very much less now of 
the fear of American and German competition, and if 
tabour would give trade a fair chance it might easily 
recover sooner than some have thought possible. The 
enforced delay has thrown everything into arrears, so 
that with a settlement of the moulders’ differences and an 
assurance that the miners have no immediate intention 
of disturbing industry there ought to be @ good run of 
activity which with care might develop into a prosperous 
boom. High-speed steel is still a very laggard market, 
but the demand for files and small things like hand tools, 
pliers and so on, as well as for saws is gathering strength. 
There should be an enormous demand very soon for railway 
material on home account, but so far business of that kind 
hangs fire, though on overseas account, particularly the 
Far East, large and important orders are being booked. 
The activity in tramway material quietly develops, and 
there appears to be plenty of work in hand and in prospect 
for the shipyards. Reverting to the railway settlement, 
the benefit of that step was withheld from the Sheffield 
district for a short time, for on Monday the railwaymen 
here were busy holding meetings to protest against alleged 
victimisation of a number of clerks who went out on 
strike. Later in the day they received word from London 
that no such thing was contemplated, and consequently 
they agreed to return to their ordinary duties on the 
following day. The congestion was so great here, however, 
that it was decided to keep the road transport arrangements 
in operation for a few days, so as to assist in the work of 
normalising traffic. 


Two Opinions on the Strike. 


Whilst, of course, strenuous efforts have been 
exerted to restore industrial conditions as well as the normal 
running of the railways, there has been little else talked 
of this week but the strike and its effects. Emphasis is 
being laid by manufacturers upon not only the Joss of 
output and consequently wages, but the actual serious 
loss of foreign business. Orders which otherwise would 
most certainly have come here have been diverted to 
other countries, one definite instance being Dutch orders 
to the extent of £50,000, which have been passed over to 
Germany. The opinion of the president of the Sheffield 
Chamber of Commerce and that of the president of th: 
Sheffield Federated Trades Council are worth quoting 
together. The former—Mr. Arthur Balfour, head of the 
steel works bearing his name—while agreeing that the 
lower grade men should be assured of a wage which would 
maintain them and their families in reasonable health and 
comfort, contended that it could have been secured by 
arbitration, and public opinion would have been behind 
such a procedure. ‘‘ The crisis through which we have 
passed,” he added, ‘‘ emphasises more than ever before 
the futility of attempting to nationalise railways, ship 
ping, coal, or in fact any other industry. Settlements of 
disputes are come to from a political standpoint and not 
on an economic basis, and sooner or later settlements of 
this description will have to be paid for. I fear the price 
which will be paid will be the loss of this country’s supre- 
macy in industry, and that the general standard of living 
of the people of this land will fall instead of rise.” 


‘‘An Easier and Better Way.”’ 


The trade unionist leader referred to—Mr. 
Charles Hobson—made it quite plain that the railwaymen, 
especially the lower grades, had a grievance and declared 
that before the war they were not paid as well as scavengers. 
** But,” he added, ‘‘ this is the time when the key industries 
should use every endeavour to keep the trades dependent 
upon them in a state offefficiency, and certainly we should 





see that the trade of the country is not dislocated as the 
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result of our effort to obtain advantages for a small section 
of the community, and especially so when there is an easier 
and a better way to the same goal. a he railwaymen 
ought to have attained their present position, viz., a wage 
standard for the lower grades, twenty years ago. This 
was attained by many other trades, and had the demand 
peen made by them then, or even at a later date, without 
doubt the results would have been satisfactory. The rail- 
ien’s leaders know quite as well as any of us the means 


wayn : : 
Jaced at the disposal of trade unions for the readjustment 
of grievances, and I am glad to know that the great majority 


of unions have only too gladly availed themselves of that 
machinery. The result_is they keep their members at 
work, keep their unions financially sound, and _ inflict 
injury upon none. This, in my opinion, is sound sense 
and ood business.” Those are two expressions of opinion 
supporting each other, yet coming from opposite sides. 
It is my privilege to know both gentlemen very well, and 
I am aware how qualified they are to speak on the point. 
Few know the industrial position from the political aspect 
better than Mr. Balfour, and Mr. Hobson is a trade unionist 
of long standing and of international reputation—one 
whose advice has been sought again and again by the 
Government during the past five years. There are heavy 
Jabour clouds still threatening the serenity of industry, but 
if the patriotic view taken by men of the Hobson stamp 
could be made the general standpoint there would be no 
need for manufacturers to fear for the future of trade. 
What certainty, however, is there that the hotheads of 
Jabour can be kept in their proper place ? It is they who 
do the mischief, and the rank and file are fools to be misled 
by them. 


What the Chamber of Commerce did. 


The Chamber of Commerce, which has a member 
ship consisting almost entirely of iron and steel men, did 
splendid work during the strike. The president waited 
a day or so to see if the Corporation would move, then he 
called the council of the Chamber together, with the 
result that a Strike Emergency Committee was formed at 
a meeting specially held at the Town Hall, with the Lord 
Mayor in the chair. The Premier was assured of the loyal 
support of the industrial and commercial community of 
Sheffield, and the Chamber then appointed a special 
Strike Transport Committee, consisting of the traffic 
experts of all the large steel firms and leading members of 
the Chamber. This Committee at once organised as com- 
plete a system of road transport into and from the city as 
possible. The Chamber called for volunteer drivers and 
was overwhelmed with offers, the organisation being placed 
at the disposal of the Food Transport Officer, thus enabling 
the steel works to retain to a large extent their lorries for 
the carrying of fuels and other supplies necessary for keep- 
ing the works going. Works locomotives and volunteer 
drivers were also supplied to the railways for bringing up 
fuel not only for the works, but for the gas and electricity 
undertakings. Besides, the Chamber took an active interest 
in the enrolment of special constables and held emergency 
meetings every day of the strike. These facts are worth 
placing on record, because in the past some people have 
regarded the average Chamber of Commerce as a very dozy 
institution—and so, perhaps, it was in pre-war days. 


Iron, Steel, and Coal. 


Business has not yet settled down sufficiently 
to enable one to say very much about raw material 
markets. Derbyshire ironmakers are now devoting them- 
selves to forge and foundry qualities, having virtually 
discontinued making basic, which, by comparison with the 
prices readily obtained for the two former irons, did not 
pay them to produce. Forge is still a very free market, 
and it is hoped that supplies of foundry will improve when 
business becomes normal. The moulders’ strike has, of 
course, made a great difference, but all business was 
brought to a standstill by the strike. Coal prices remain 
as previously quoted. During last week the collieries 
put very considerable quantities upon the ground, so that 
supplies should be quite liberal for a time. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Evil Effects of the Railway Strike. 


THE settlement of the railway strike was received 
with the utmost satisfaction in the North of England, and 
it is gratifying to record that all the strikers returned to 
work immediately. But the evil effects of the strike upon 
industry are likely to linger for some time to come. When 
the strike was suddenly forced upon the country the various 
industries to which the maintenance of a regular flow of 
raw materials is absolutely essential were caught in an 
unfortunate position, ingsmuch as they had no stocks. 
As @ matter of fact, all the industries in the North of 
England have been working on day-to-day supplies for 
some considerable time past. The iron and steel trades 
are peculiarly sensitive to any trouble with regard to 
transport. Within forty-eight hours of the strike com- 
mencing, over fifty furnaces on the North-East Coast 
were rendered idle besides the bulk of the steel works. 
The hold-up of iron and steel production was thus prac- 
tically complete, and it will be impossible to re-start 
working until supplies of fuel and other raw materials 
sufficient to last four or five days come to hand. More- 
over the output of the blast-furnaces is likely to be affected 
for some weeks to come. The working of the ironstone 
inines has also been interfered with very considerably. 
Trucks laden with ironstone were left at the sidings, and 
until they are removed and replaced by empty ones work 
cannot proceed as in normal times. A few mines have 
already resumed operations, but the dislocation is such 
that a week must pass before ordinary conditions are 
reached. The shipyards and engineering establishments 
were in a rather more fortunate position and for the most 
part carried on operations during the strike, though not 
without the greatest difficulty. 


Cleveland Iron Trade. 


Under the existing circumstances there has been 








little attempt at business on the Cleveland pig iron 
market this week. The chief concern of producers has 
been in the direction of getting their works running. 
Immediately the strike was settled fair supplies of coke were 
got through to the furnaces, and in some cases the blast 
was put on by Wednesday morning. Conditions vary, 
however, and it will probably be the end of the week before 
some of the furnaces are in operation agein. That, of 
course, does not mark the end of the trouble, and the 
quality of the make is likely to be seriously depressed for 
some time to come. As forge qualities are elready plen- 
titul there seems likely to be a glut of low-grade iron, but 
foundry qualities will probably still be very scarce. 
Already the whole of the October output seems to have 
been sold, and some makers have also made sales for 
November. Prices still show no change, but makers who 
were forced to damp down have been subjected to heavy 
loss, and any increase in the railway freight charges such 
as are understood to be in contemplation will certainly 
involve an addition to current quotations, which for home 
consumption are :—No. 1, 164s.; No. 3 Cleveland G.M.B. 
and No. 4 foundry, 160s.; No. 4 forge, 157s. to 160s., 
according to brand. There is a very heavy demand from 
abroad, and if only the facilities were granted for exports 
a substantial business could be arranged. The export 
figure in each case is 5s. per ton above the home quotation. 


Hematite Pig Iroz. 


Production of hematite pig iron has been com- 
pletely held up by the railway strike, but supplies of the 
necessary materis!'s eve now coming forward in fairly 
satisfactory volume, and it is hoped thet all the furnaces 
will be in full blast once more by the end of the week. 
The foreign demznd for hematite is improving, but the 
home demand is quiet. The home price of mixed numbers 
is 200s. per ton, and No. 1 202s. 6d.,the export price in 
each case being 5s. per ton more. 


Iron-making Materials. 


There appears to be no new business passing in 
coke, but every effort is being made to fe~ilitate deliveries 
under running contracts, which are all on the fixed basis 
of 48s. per ton for good medium furnace qualities at the 
ovens, or 50s. 6d. per ton at the works. The strike has 
further retarded the resumption of business in foreign ore, 
and the trade is simply occupied with the arrangement of 
deliveries under running contracts. 


Manufactured Iron and Steel. 


A general resumption at the finished iron and steel 
works is not expected until the beginning of next week. 
New business is quiet, but prices continue very firm. 
The following are the principal quotations in the home 
trade :—Steel angles, £17 15s.: steel joists, £17 10s.; 
steel ship, bridge, and tank plates, £18 5s.; steel rounds 
and squares, under 3in. down to }in., £20 5s.; steel flats, 
5in. down to I}in., £20 5s.; heavy steel rails, 60 1b. and 
upwards, £16 10s.: steel sheets, 3/.,in., £20 5s.;  hin., 
£21 15s.; 3/,,in., £22 15s.; 14-20 gauge, £23 5s.; common 
iron bars, £22; marked bars, £24 10s. ; gas strip iron, 
£22 5s.; steel hoops, £23; steel strip, £22; galvanised 
sheets, 24 gauge, £28 10s. ; black sheets, 24 gauge, £23 to 
£23 10s. Export prices are not fixed, but generally are a 
little above the home quotations. 


Realised Prices of Manufactured Iron. 


Under the sliding scale arrangement adopted 
by the Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England there 
is to be an advance of 5 per cent. on puddling and other 
forge and mill wages to date from the 29th ult. The 
accountants’ report shows that the average net selling 
price per ton of manufactured iron for the two months 
ending August 31st was £21 10s. 1.39d., as compared with 
£20 19s. 1.73d. per ton in the preceding two months. 
The sales for the two months totalled 6064 tons, comprising 
5962 tons of bars and 102 tons of angles, as compared with 
6272 tons in the previous two months. 


Iron and Steel Export Trade During September. 


Having ‘regard to all the circumstances, the 
exports of iron and steel from the Cleveland district during 
September were fairly satisfactory. They must not, 
however, be regarded as indicative of the extent of the 
foreign demand, but of the extent to which the authorities 
are prepared to permit the trade to satisfy the clament 
needs of continental clients. It is still a matter of the 
greatest difficulty to secure a licence for the export of 
pig iron and a matter of equal difficulty to get the iron. 
Makers have been so far in arrears with their deliveries 
of foundry qualities to home consumers that they have 
not been disposed to sell for export to any great extent, 
notwithstanding the premium of 5s. per ton which is 
offered and the licensing authorities have been equa!ly 
reluctant to grant licences. There were signs even before 
the foundry strike of a felling-off in the home demand, 
which encouraged the hope that more iron would be avail- 
able for export, but all such hopes have been shatteréd by 
the railway strike. The total shipments for September 
show comparatively little variation from those of the 
previous month. The pig iron exports emounted to 
21,893 tons, which is a drop of almost exactly 2000 tons, 
the August total being 23,856 tons; but the exports of 
manufactured iron and steel are up 1152 tons, totalling 
20,670 tons, so thet the aggregate shipments, which 
amount to 42,563 tons, are only 811 tons less than in 
August, when 43,374 tons were shipped. The coastwise 
shipments are now almost negligible, owing to the exces- 
sive cost of freights, and the fall in the pig iron shipments 
is entirely accounted for by the smaller volume of iron 
which went to Belgian ports. Although Belgium was still 
the district’s best customer, the total export to that 
country was only 6179 tons, whereas in August 10,793 tons 
of pig iron were shipped. France with 2754 tons and 
Italy with 4205 tons both took more iron than in the pre- 
ceding month, and there was a shipment of 1000 tons to 
Australia, the first for three months. It was only in 
August that the first shipment of 600 tons was made to 
Sweden, but in September this had jumped to 1765 tons, 





and Norway, Holland, and Switzerland also took 
increased quantities, though none went to Denmark, 
whereas 1225 tons were sent in August to that 
country. Of the finished iron and steel exports, just 
about 50 per cent. was absorbed by India and Ceylon, the 
month’s total shipments being 22,670. New Zealand took 
1461 tons, France 1426 tons, South Africa 1328 tons, and 
Australia 1213 tons, all these figures showing an upward 
tendency. On the other hand, Japan only took 464 tons 
es egeinst 1020 tons, and Denmark 247 tons, as against 
1550 tons, 


The Coal Trade. 


It was much to be regretted that just when an 
improvement in coal output appeared to be setting in 
the railway strike should have seriously upset the working 
of the collieries, some of which had to close down several! 
days owing to the impossibility of getting the sidings 
cleared of loaded material. Everything possible is being 
done to remove the congestion, but naturally some days 
must elapse ‘before matters assume their normal aspect 
agein. So far es the market generally is concerned there 
is no easement of control, the embargo being still in opera- 
tion, and as ® consequence no shipments are as yet per- 
mitted. Loadings are only proceeding on account of 
official and national requirements. The trade position 
remains remarkably strong. With the heavy aggregate 
of orders on the books for contract delivery and the trend 
of the market towards activity, when the usual means of 
transportation are fully available a cheerful tone may he 
anticipated. Prices are exceedingly firm. The following 
are the forward open market values :—Northumberlands : 
Best Blyth steams, 100s.; seconds, 90s. te 95s.; best 
smalls, 89s.; households, 100s.; Tyne primes, 100s.; Tyne 
seconds, 90s. to 95s.; special smalls, 80s.; ordinary smalls, 
70s. Durhams: Best gas coal, 80s.; second gas, 70s.; 
special Wear gas, 85s.; bunkers, 75s. to 85s.; foundry 
coke, 90s. to 100s.; gas coke, 95s. to 100s. 


Blast-furnacemen’s Wages Advanced. 


Another substantial advance in wages has been 
conceded to blast-furnacemen on the North-East Coast. 
The ascertainment for the quarter just ended certifies that 
the average net selling price of No. 3 Cleveland pig iron 
was 158s. 4.98d. per ton, as compared with 141s. 11.74d. 
per ton for the previous quarter. In accordance with the 
sliding seale arrangement there will be an advance in 
blast-furnacemen’s wages of 20 75 per cent., which raises 
the wages to 158 per cent. above the standard. 








SCOTLAND. 


(From our own Correspondent.) 


Resumption of Work. 


WHILE some days must necessarily elapse before 
normal conditions are restored, the restart may be con- 
sidered satisfactory. Everything possible is being done 
by the railway companies to relieve the congestion occa- 
sioned by the strike. Large quantities of raw, semi- 
manufactured and finished materials had accumulated 
at the docks, in loaded trucks in the sidings and in makers’ 
yards, and the railway companies are doing all in their 
power in the way of providing haulage and trucks. The 
resumption of work on Monday last was attended by an 
apparent slackness in certain districts, due to various 
causes which are not likely to present much difficulty. 
Colliers in some instances refused to load wagons shunted 
to the pits during the strike, while some were not disposed 
to work with those men who had continued at their 
employment during the strike. 


Clyde Shipbuilding. 


The production in September of twenty-two 
vessels of 69,233 tons, compares satisfactorily with twenty- 
nine vessels of 52,181 tons in August last, and seventeen 
vessels of 56,848 tons in September, 1914. For this year 
to date, the Clyde output totals 206 vessels of 416,812 
tons, in comparison with 170 vessels of 356,361 tons in 
the same period of 1914. Of the vessels launched during 
September, nine were over 5000 tons each—including one 
of 9000 tons for the Royal Mail Steam Packet Meat 
Transports, Limited, Loncon, and one of 8000 tons for 
the P. and O. Company, London. The outlook is good, 
the most important firms reporting all available berths 
fully taken up. Merchant vessels occupy the majority 
of the berths, and work is being rapidly pushed forward. 


Dye-making in Scotland. 


Development in dye-making is foreshadowed 
in the report that the Grangemouth Dean of Guild Court 
granted permission to Scottish Dyes, Limited, to erect 
large new factories for the manufacture of dyestuffs. 
This company is a development of the enterprise com- 
menced shortly after the outbreak of the war by Messrs. 
Morton, of Carlisle. Messrs. Morton made a specialty 
of the manufacture of fast dyed fabrics, the colouring 
materials being imported from Germany. When these 
supplies were cut cfi they decided to manufacture their 
own dyestuffs. Their efforts ultimately met with great 
success, and for over three years their dye-making depart - 
ment, known as the Solway Dyes Company, has produced 
fast colours for their own works and also for other textile 
manufacturers and dyers throughout the country. In 
order to meet the growing demand, home and export, for 
these special dyes. and to give the new industry room for 
expansion, it became necessary to procure a new site 
with adequate shipping and other facilities for a large 
dye and chemical trade, and Grangemouth was finally 
chosen. 


Pig Iron. 


A number of the blast-furnaces were damped 
down at the beginning of the railway strike, and there- 
fore a few days must elapse before work can be fully 
resumed. Some smelters were able to carry on, but few 
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transactions were reported, business being almost entirely 
suspended. 


Finished Iron and Steel. 


Work was almost at a standstill in the Scotch 
steel and iron trades last week. The lack of fuel was 
largely responsible and the impossibility of getting 
deliveries of raw materials also played an important part, 
while the difficulty in dispatching completed orders was 
not the least of the drawbacks. Consequently, though 
several works, favourably placed for supplies, managed to 
keep going, the bigger proportion was forced to suspend 
operations. The lost time will be difficult to make up, and 
delays must be greater than before for same considerable 
time. 


Coal. 


With other departments of industry, the coal 
trade suffered severe dislocation through the railway 
strike. In some instances collieries made an attempt to 
bing coal, but only at a few pits were conditions favour- 
able. Not only so, but many of the colliers travel fair 
distances to their work, and a good proportion of these 
men found it impossible to reach their place of employ- 
ment. Municipal works, as a rule, held fair stocks of fuel, 
and were not under the necessity of reducing their services 
to any extent. Depdéts for house coal had, of course, to 
rely on stocks, and deliveries were carefully rationed. 
Shipping was entirely suspended, and only those steamers 
fortunate enough to have filled their bunkers prior to the 
strike were able to clear. 








WALES AND ADJOINING COUNTIES. 


: (From our own Correspondent.) 
The Railwaymen’s Strike. 

THERE is no doubt that the termination of the 
railwaymen’s strike came as a great surprise to a very 
large section of the public in this district. Quite a sub- 
stantial percentage of the general community, and par- 
ticularly those engaged in the coal trade, were prepared 
to see the strike run well into this week. and for this reason 
it can be said with a good deal of truth that the majority 
were less ready to meet the conditions inseparable from 
a sudden return to peaceful conditions than they were to 
deal with the conditions which arose when the strike 
commenced. Like all such drastic methods of settling 
disputes, the present strike has left a legacy of disorganisa- 
tion and congestion that will take several weeks to recover 
from. The loss entailed by the strike is difficult to measure, 
so vast were its ramifications, but, so far as this district 
is coneorned, round about 600,000 tons of coal have been 
lost by the unemployment of the miners, and this, com- 
bined with the loss to the railways and dock companies 
and to shipping, &c., is placed at about £3,500,000, not 
taking into acceunt the ill-effects upon the iron and steel 
trades. No trains were run on the Taff or Rhymney 
systems, but the service provided by the Great Western 
showed gradual improvement during the strike period. 
The arrangements for road transport were exceedingly 
well planned and carried out, and not only was the food 
supply well assured, but here and there traders acknow- 
ledged that they received better and quicker supplies 
than when dependence was wholly placed on the railways. 
Both military and naval men were drafted in good numbers 
to this district, but it is satisfactory to record that their 
period of stay was not signalised by any such unfortunate 
events as have had to be recorded on previous occasions 
when their presence was deemed necessary in the interests 
of law and order. At Swansea and other West Wales 
centres protests were made by labour representatives 
against the military being sent there, their arrival being 
regarded rather as an incentive to trouble. 


Movement of Tonnage. 


Quite a number of vessels arrived and sailed from 
South Wales ports during the second half of last week. 
By the aid of naval ratings the dock gates at Cardiff and 
Penarth were opened on Wednesday of last week, and 
many vessels were thus able to sail with what coal cargoes 
they had aboard for other home ports, and steamers were 
able to come into dock. There was no coal tipping, but 
in a few cases, more particularly fish trawlers, other means 
were found of putting bunker coals on board. Work 
continued on vessels which came to hand with perishable 
cargoes, such as fruit, general goods, &c. Dock workers 
at Cardiff first of all declined to discharge the cargoes of 
vessels brought into dock by Government aid, but at a 
subsequent mass meeting of the men this decision was 
reversed. The dockers very wisely agreed on second 
thoughts that there was nothing to be gained, so far as 
assisting the railwaymen’s cause, by permitting the waste 
of food, &c. Discharging operations were also carried on 
at Newport docks both in respect to iron ore and timber, 
but work in all other directions was largely curtailed, if 
not stopped altogether. For instance, the exhaustion of 
raw materials, chiefly steel billets, and the scarcity of 
coal were responsible for only six out of the 44 rolling 
mills at Lysaght’s sheet iron works being in operation at 
the end of last week. At Swansea the position was much 
the same, only the general cargo trade showing any 
activity, which was conducted by means of the low level 
railway at the docks, as the men working the locomotives 
of this railway belong to the National Amalgamated 
Labourers’ Union, and not to the National Union of Rail- 
waymen. Most of the steel and tin-plate works at Swansea 
and district were closed. Altogether it was estimated 
that in South Wales there were close on 300,000 workmen 
idle, including railwaymen, miners, transport workers, 
steel and tin-plate workers, &c. 


The Collieries. 


No official figures have been supplied regarding 
the exact number of miners thrown out of employment 
as the _result”of’the’strike. The official view was that it 





was not wise to disclose the information, as this would 
play into the hands of the extremists, but it is estimated 
that out of the 230,000 to 240,000 workmen in the South 
Wales coalfield about 160,000 were unemployed owing to 
the shortage of empty wagons. A fair number of collieries 
were able to work intermittently, but it was only in very 
isolated instances that work was maintained without 
interruption throughout the week. Some owners managed 
to do very well by stacking the cozl raised, but at various 
periods in the last few years collieries had banked fairly 
large quantities of smalls, and the trouble with most 
undertakings now was that they had not the accommoda- 
tion to bank coals. 


Steelworkers’ Wages. 


The audit for the three months ending August 
3ist last in connection with the South Wales and Mon- 
mouthshire steel workers’ sliding scale has been completed 
and the result disclosed. The selling price of steel rails 
and steel bars for the period in question was £20 per yard 
and upwards, which gives « further increase in the sliding 
scale of 15 per cent. to men who are not in receipt of the 
Churchill award of ls. 3d. or Is. per shift. This advance 
is from 121} per cent. to 1364 per cent. above the standard. 
In the case of men who receive the Churchill award the 
advance is from 106} per cent. to 121} per cent. This 
change dates from October Ist. Owing, however, to the 
strike of the skilled tradesmen, the bulk of the men, 
4000 in number, who have been idle for fourteen weeks, 
have not participated in the advance in the sliding scale 
since last June. A good deal of distress prevails in some 
centres. The Merthyr Council has instructed the Public 
Works Committee to proceed with the opening of the work 
on the new main sewer between Troedyrhiw and Aberfan, 
and to place as many men as possible on road repairing, 
while the Housing Committee has also been instructed to 
commence the preliminary work for its housing schemes. 
The object is primarily for the benefit of the unemployed 
discharged soldiers aud others. 


Current Business. 


Operations on the coal and freight markets have 
been entirely at a standstill since the railwaymen’s strike 
commenced. Colliery salesmen have no coals to offer for 
shipment, and so far as forward delivery is concerned no 
one can tell when they will be able to supply or what the 
position of collieries wil! be for some time to come. Quite 
&@ number of charter parties effected between exporters and 
shipowners have recently been mutually cancelled, 
charterers preferring this course to paying demurrage. 
The view had generally been held that the end of the strike 
would witness extraordinary congestion and exceedingly 
difficult conditions, and these expectations have been 
realised. Tonnage is excessive in quantity, end, although 
there is a considerable amount of coal standing on sidings, 
&c., still the supplies are insufficient, and very little cos! 
has this week been released for shipment to France and 
other destinations owing to the heavy requirements at 
home. Tonnage hes been directed to take coals for various 
home ports, and British vessels have been given prefer- 
ence over foreign-owned boats in the matter of getting 
loading berths. Many exporters are in difficulties for 
the reason that in a number of cases their third-quarter 
licences have expired and their fourth-quarter licences heve 
not yet come to hand. It appears that the authorities 
are not contemplating extending generally the period for 
which third-quarter licences hold good, and that such 
extension will only be conceded in exceptional cases. 
Considering the conditions, there was a good start made 
with work in the coalfield on Monday, but in a number of 
instances it was fezred that many collieries would not get 
supplies of empty wagons before Wednesday, owing to 
the disorganised state of the railways. Most colliery 
salesmen declined to quote prices during the early part of 
this week, owing to the uncertainty prevailing and the 
question whether they really could sell in view of the 
restrictions imposed by the authorities during the strike 
and the fact that these restrictions hed not been removed. 
Most collieries are, however, well stemmed, and have great 
difficulty in loading the tonnage already stemmed. Prices 
are nominally 82s. 6d. to 85s. for good large coals and 
62s. 6d. to 65s. for superior steam smalls, but it would be 
no surprise if the market developed extreme irregularity. 
For the time being, however, coals, as well as patent fuel, 
coke, and pitwood, are no more than nomins! in price. 








Latest News from the Provinces. 


NORTH OF ENGLAND. 


Ironworks Re-started. 


Work is being resumed with all possible speed 
in the iron and steel trades. Many furnaces which had 
been damped down were put into full blast again on 
Wednesday, and it is hoped that operations at most of 
the ironworks will be in full swing once more by the end 
of the week. 


The Coal Trade and Export Licences. 


The Northern coal market is showing signs of 
opening out, and the stringency of the past strike days is 
relaxed. An intimation has been received from the Coal 
Controller that export licences which were unexpired 
at the end of September are automstically extended until 
October 25th, but that clearances cannot be given by the 
Customs authorities until the 13th inst., which means 
practically that as no new licences are being granted, 
the collieries are held up so far as shipments are con- 
cerned for another week, and as a consequence cannot get 
properly to work. The embergo hes been lifted from 
bunkers and aiso from foundry coke, and shipments of 
those descriptions are therefore proceeding. 





WALES AND ADJOINING COUNTIES. 


South Wales Steel Works. 


Hopes are revived of further efforts being made 
to secure an early settlement of the South Wales steg) 
dispute from the fact that the Ministry of Labour hag 
requested the employers to make a fresh offer to the work. 
men. The feeling strongly prevails among both the 
skilled and unskilled workers that further efforts to bring 
about a termination of the dispute should be made. It 
is fifteen weeks ago since the tradesmen stopped work, 


Swansea Metal Market. 


Business in the tin-plate market has been upset 
by the railwaymen’s strike, but still the tone is firm, as 
inquiries are plentiful. Prices are about 38s. to 38s. 64, 
for L.C. 20 x 14 x 112 sheets. Other quotations are :— 
jalvanised sheets, 249 in bundles, £31 and upwards per 
ton net f.o.b.; sheet and tin-plate bars, £14 per ton net 
delivered ; block tin, £282 cash, £282 10s. three months ; 
copper, £103 15s. cash, £103 three months ; Spanish lead, 
£26 cash, £27 three months; spelter, £42 cash, £43 three 
months ; Welsh hematite, £10 12s, 6d. to £10 15s. delivered, 


Strike at Swansea. 


The hydraulic power men, fitters and smiths 
employed by the Swansea Harbour Trust ceased work on 
Wednesday consequent upon new demands for increased 
wages having been declined. 








CATALOGUES. 


Brown, Baytey’s Street Works, Limited.—lIllustrated 
leaflet dealing with long-strand steel for stay bo!ts. 

J. H. Hotmes anp Co., Portland-road, Newcastle-upon-Tyne, 
—Detailed descriptive catalogue of ‘‘ Castle’? W type diect. 
current motors and dynamos. 

Tue ‘“‘ Fivux1o”” Wetpine Company, Limited, 5, Rawcliffe. 
street, Blackpool, Lancs.—Leaflet dealing with the “ Fluxio” 
welding compound and process of welding high-speed steel tips 
to mild steel shanks. 

Tue WatkerR-Weston Company, Limited, Empire House, 
7, Wormwood-street, London, E.C. 2.—Well-illustratea cata- 
logue describing the firm’s patented pyramidal interlccked 
system of reinforcing concrete. 

Mossay anv Co., Limited, 7, Princes-street, Westminster, 
S.W. 1.—Well-illustrated descriptive pamphlet, No. 70466, 
concerned with ‘ Orwell” electric trucks (Mossay system) 
made by Ransomes, S:ms and Jefferies, Limited. 


Ho.psworts AND Sons, Limited (with which is incorporated 
the York-hire Boiler Company, Limited), Croft Boiler Works, 
Leeds-road, Bradford.—Illustrated bocklet explaining the 
design and performance of the ‘‘ Yorkshire ’’ boiler. 


Joun I. ToorNycrort anv Co., Limited, 10, Grosvenor-place, 
London, 8.W. 1.—Catalogue M.M.D./500. A tastefully gct-up 
and well-illustrated descriptive catalogue giving details of the 
various types of marine motors, for oil or petrol, constructed by 
the firm. 

Tue Sun Etecrricat Company, Limited, 118-120, Charing 
Cross-road, London, W.C. 2.—lllustrated catalogve of “ Sun” 
electric fans, including those of the desk, table, wall, oscillating, 
ceiling, swivel and trunnion, ventilating and exhausting tyres ; 
also of small power motors. 

Tre GENERAL Execrric Company, Ltd., 67, Queen Victoria- 
street, London, E.C. 4.—Tllustrated folder, givirg a list of 
reduced prices for Osram incandescent electric lemps of the 
Atmos type. The globes of these lamps are gas filled, the 
inert gas employed beirg Argon. 

Joun M. Henperson anv Co., King’s Engineering Works, 
Aberdeen.—Catalogue 52-3E. A well-got-up album of views 
showing numerous examples of different types of cableways 
supplied by the firm, and giving such particulars as span, load 
capacity, method of working, &c. 

Tue BLackruRN AEROPLANE AND Motor Company, Limited, 
Olympia, Leeds.—A souvenir of the work of the company during 
the ten years 1909-1919. It takes the form of a profusely illus- 
trated album, and contains a “ Foreword ” in English, French, 
and Spanish, articles on different matters connected with avia- 
tion, views of different parts of the company’s works and of the 
aeroplanes and seaplanes which it builds, with specifications, &c. 

J. BLaKEBOROUGH AND Sons, Limited, Woodhouse Works, 
Brighouse, Yorks.—Well-got-up and illustrated booklet entitled 
** Our Photographic Record : A Few Specimens,” which contains 
views of various extra large sized sluice valves recently suypled 
to customers in this country and abroad and of mechanical 
filters and mixing vats. The descriptive matter is given in 
French and English. 

Bretr’s Patent Lirrer Company, Limited, Foleshill Works 
Coventry.»-Souvenir booklet entitled ‘‘ Brett Drop Forging 
Equipments,” and containing illustrations and short descrip- 
tions of numerous drop hammer equipments supplied by the 
firm, including views of drop hammers, waste heat furnaces, 
coke and coal-fired heating furnaces, oil-fired furnaces, clipping 
presses, power presses, notching and punching machines, as well 
as examples of intricated stampings produced. 

Henry Simon, Limited, 20, Mount-street, Manchester.— 
Catalogue entitled ‘‘ Labour-aiding Appliances for Goods 
Handling,” and containing well-illustrated descriptions of 
various types of conveyors—band, gravity, and others ; pilers 
for packages, grain, &c.; tiering machines ; bushelling machines ; 
bale lifters ; travelling elevators ; sack handling plants ; ware- 
house equipments ; sack hoists, shoots, counters, and elevators ; 
sack cleaning and closing machines: goods and passenger 
lifts, &e. 








A MEETING was recently held to approve an 


arrangement provisionally entered into between the 
board of the East Indien Reilway Compsny and the 
Secretary of State for India for extending the contract for 
the working of the reilway for five years from December 
31st next. Under the contract the Deferred Annuitants 
end Deferred Annuitants Class D will receive, in addition 
to 4 per cent. guarenteed interest, one-fifth of the first 
29 lakhs of surplus profits and 1 per cent. on the balance 
of the surplus profits. The rate of exchenge for the con- 
version of sterling receipts end peyments has been fixe? 
at 1s. 8d. per rupee, and the annuitants in London will 
receive their share of profits in sterling st this rate, which, 
however, is 4d. below the current rate, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


U.S. and European Trade. 


CoMMISSIONS representing the manufacturing, 
commercial, and financial interests of the allied countries 
are leaving this week for the United States, where they will 
pend about six weeks visiting the various centres in order 
to impress upon the Americans the needs of Europe and 
gecure their help to tide over the present serious crisis, 
The visit is being made at the invitation of the American 
industrial groups, and the importance attached to it may 
be gathered from the influential character of the com- 
missions, the French party being specially representative 
of the engineering and other industries. The economical 
situation appears to be so inextricable, so far as this 
country is concerned, that the only hope of a rapid recovery 
appears to lie in procuring financial assistance from the 
United States, but as presumably that would beaccompanied 
by industrial advantages, the idea of the visit is to esta- 
blish a basis of co-operation whereby the United States 
would take an active part in the work of reconstruction. The 

licy at present adopted of reserving as much of the work 
as possible for home firms and putting up barriers against 
foreign participation has not given satisfactory results, for 
the reason that when the financial situation is bad commerce 
and industry cannot flourish, and when a depreciated 
currency inflates the values of everything and checks 
private enterprise there is little to be done by manufac- 
turers beyond executing orders given out by the State 
and the railway companies. The only branch in which 
there is any great activity is in locomotive and wagon 
building, and it will probably be a long time before suffi- 
cient contracts for reconstruction work are given out to 
exert any general influence on the engineering industries. 
A vast amount of preparation is necessary before that can 
be done. Meanwhile the different engineering concerns 
are preparing for future developments, which are bound 
to. be considerable, and it is in order to tide over the lean 
period and hasten the trade revival by placing the finan. 
cial situation on a normal basis that the commis- 
sions are endeavouring to secure the co-operation of the 
Americans. 


The Industrial Future. 


THE geographical redistribution has had the 
effect of placing France in the first rank amongst metal- 
lurgical countries, and the proposed new fiscal arrange- 
ment with the Grand Duchy of Luxemburg, if carried out, 
will make her practically the greatest producer of raw iron 
and steel, with the single exception of the United States. 
The recovery of Lorraine enormously increases the coun- 
try’s metallurgical resources, and they will be added to if 
effect be given to the decision of Luxemburg to come within 
the French fiscal zone, whereby Luxemburg becomes, 
economically speaking, a part of France. What effect 
will be given to the popular vote in Luxemburg it is 
impossible yet to say, for there are possibly other inter- 
national agreements which may prevent the Grand Duchy 
from throwing in her lot entirely with this country. Still, 
the vote was overwhelmingly in favour of Luxemburg 
coming within the French fiscal régime, and if this be done 
France will practically have control over the production 
which, in 1913, amounted to 2,550,000 tons of basic pig 
and 1,336,000 tons of steel. From the point of view of 
raw material this country will possess advantages which 
are already fully recognised by the big engineering con- 
cerns. They are preparing for extensions and develop- 
ments that promise to have important results for the 
manufacturing industry in the future. They are also 
extending their operations abroad, for Messrs. Schneider, 
of Creusot, have secured the bulk of the shares in the 
Skoda works in Austria, of which the capital is being 
doubled. Messrs. Schneider intend building locomotives 
and wagons at the Skoda works, as well as sugar-making 
machinery for the devastated regions. It is also reported 
that the Differdange works in Germany have been acquired 
by the Cie. des Forges de la Marine et d’Homécourt. 


The Merchant Fleet. 


THE necessity of reconstituting the merchant 
fleet in order to relieve the country’s dependence upon 
foreign freights, which have become an almost impossible 
burden, has compelled the Government to take an active 
part in the building of merchant vessels, and it is proposed 
to construct six ships of 16,000 tons each at the Brest and 
Lorient arsenals. These ships are intended for the Indo- 
China service. It is understood that arrangements are 
being made to build merchant ships at the other Govern- 
ment shipyards. Meanwhile nothing is being done with 
the uncompleted battleships, which will probably be 
abandoned as obsolete, and for some time to come the 
entire resources of the shipyards will be devoted to the 
construction of merchant vessels. 


Foreign Trade. 


THE returns of foreign trade continue to show an 
adverse increase in the balance of exchange against the 
country, the total value of imports during the first seven 
months of the year being no less than 14,466,029,000f., 
representing an sugmentation, as compared with the 
similar period of 1918, of 2,945,211,000f. A little less than 
a third of this total was for manufactured goods. The 
value of exports was estimated at 2,876,857,000f., about 
two-thirds being manufactured goods. Machine tools 
were imported to the value of 89,634,000f., a decline of 
about 15,000,000f. as compared with last year ;\ general 
mechanism, 49,806,000f.; multitubular boilers, 2,078,000f.; 
agricultural machinery, 102,937,000f.; portable engines, 
5,440,000f.; locomotives, 56,681,000f.; traction engines 
and road rollers, 23,608,000f.; locomotive tenders, 
4,729,000. There was a general increase in the imports 
of textile machines. The exports of machinery are of 


comparatively small extent, but there is a general improve- 
ment, and curiously locomotives were sent away to the 
value of 30,458,000f. and machine tools 10,571,000f. 


British Patent Specifications. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


131,828. February 15th, 1919.—Pisrons, Crossley Motors, 
Limited, Napier-street, Gorton, Manchester, and C. C. 
Bianchi, 109, St. James-road, Heaton Moor, Stockport. 

This invention has for its object to overcome what is known 
as piston tap, or knock. This piston tap, or knock, is particularly 
noticeable in internal combustion engines fitted with pistons 
formed of aluminium or alloys of alumini The expansi 
of such metal or alloy is so great that it is necessary to allow an 
excessive clearance, when running cold, to prevent the piston 
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seizing in the cylinder wall when the engine gets hot. The 
invention consists essentially in applying a spring or springs 
in such manner that the piston is maintained in constant contact 
with one side of the cylinder wall, whereby the tendency to 
oscillate and so tap or knock against the walls of the cylinder 
due to change of direction of movement is obviated. The illus- 
tration shows how the spring is applied.— September 4th, 1919. 


131,847. April 2nd, 1919.—Vatve MecHanismM, M. Bettinger, 
82, Dalton-road, Barrow-in-Furness. 

This specification describes the valve mechanism of a four- 
eycle engine, which includes a sleeve valve in general, but the 
most interesting feature is the form of gearing employed to 
give the sleeve the necessary intermittent motion. This gear 
s shown in the drawings, from which it w ll be seen that the 
half-time shaft A carries a helical gear wheel, which has on half 
of its cireumference teeth cut at an angle of 45 deg., the other 
half of its circumference has in its centre a collar B of the same 
shape as the teeth. With this helical gear wheel is meshed, 
at right angles, a helical pinion C, supported by and revolving 
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on a bracket, having exactly the same number and angle of 
teeth on its complete circumference as the gear wheel has on 
half of its circumference. Hence this pinion has half the dia- 
meter of the gear wheel. A groove is cut across the circum- 
ference, through the teeth, of the pinion to fit the collar of the 
gear wheel. The pinion thus performs one complete revolution 
when the gear wheel performs one half revolution, and during 
the other half revolution of the gear wheel the collar runs in 
the groove cut in the pinion, keeping it stationary and locked 
in this position. The pinion has a crank pin fitted to its side 
and the sleeve valve has a pivot at its lower end, and the connec- 
tion of the crank pin and pivot is effected by means of a short 
connecting-rod D. The groove and the crank pin of the pinion 
are at right angles to one another.—September 4th, 1919. 


DYNAMOS AND MOTORS. 


131,832. February 24th, 1919.—Setr-startTiIne SyNcHRONOUS 
Morors, Crompton and Co., Limited, and H. O. Burge, Are 
Works, Chelm- ford, Essex. 

The object of this invention is to provide in a self-starting 

synchronous motor with a two-phase winding a methcd of con- 

necting the exciter so that when the latter supplies the rotor 
with continuous current for producirg a constant magnetic field 
all the rotor conductors will carry approximately equal currents. 

Referring to Fig. 1, the windirgs shown in full lines represent 

one phase and that shown in dotted lines the other phase of a 

two-phase three-wire rotor winding taking the form of either a 

wave or lap distributed winaing and connected to the three slip 

rings A, These slip rings are connected to starting resistar ces B 

and C for starting the machine as an induction motor. When 

the rotor has attained full speed and the rings have been short- 


through the two phases in parallel from the exciter D, which 
may or may not in circuit during the starting period, the 
switch E being provided for cutting out the exciter if desired. 
An arrangement is given in the specification which differs from 
that in Fig. 1 only in the fact that the continuous current is 
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assed through the two phases in series instead of parallel. 

ig. 2 shows a four-pole concentric two-phase rotor winding, 
one phase being shown by full lines and the other by dotted 
lines, The exciter F may supply continuous current to the 
two phases in parallel or in series. Two other winding schemes 
are shown in the specification.—September 4th, 1919, 


SWITCHGEAR. 


131,839. March 3rd, 1919.—THERMO-ELEcTRIC SwircaHes, F. W. 
Bundy, 21, St. James’, Hatcham, London, and H. Bey, 
25, Oxford-street, London. 

The invention relates to that class of thermal-electric flashers 
or switches used for the intermittent illumination of advertising 
sign devices and similar apparatus. A A represent two metallic 
strips bearing on their inner centres projections with refractory 
tips BB normally in contact. CC represent screw terminals 
for connecting to the electric circuit, mounted on an insulating 
block D which is secured to the rod E. F F represent resilient 
brass strips exerting pressure inward on the centres of the metal 
strips A A and serving to conduct the current from the terminals 
CC to the points of contact BB. In assembling the device 
the non-conducting supports H H are threaded on the rod E 
and the nut and lock nut G are loosely attached; the metal 
strips A A are then placed in position and the nuts adjusted 
until the points B B are brought accurately into contact. The 
whole device is then connected to the electric circuit and arranged 
in such a way that the radiated heat from one or more lamps is 
caught by or focussed upon the metallic strips. The circuit is 
complete when these contact pieces are together, and the lamp 
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or lamps in the circuit under control light up and radiate their 
heat, which causes the metallic pieces to expand ; but as longi- 
tudinal expansion is restricted by the inflexible support a curvi- 
linear distortion takes place simultaneously in the two strips 
and @ quick separation of the contact pieces occurs ; the current 
being interrupted, the lamps are extinguished, cutting off the 
source of heat and the metallic strips in turn cooling down 
revert to their normal position, thus bringing the contact pieces 
together again. The intermittent action continues uninter- 
ruptedly until the current is switched off the whole circuit. In 
a modification of the invention two circular diaphragms are used 
instead of strips and set in a rectangular non-conducting support. 
For the purpose of controlling a current of greater ampérage 
the contact pieces connect an electric circuit through a solenoid 
energising a magnetic core, i.e., whilst the lamps are glowing 
the electro-magnet retains in position an armature attached toa 
spring switch of suitable quick-break type. When the heat 
radiated from a pilot lamp has caused sufficient expansion in 
the metallic strips to bring about the separation of the contacts 
current being interrupted, the magnet being de-energised, the 
spring switch is released and the major current is interrupted. 
In this way one switch and pilot lamp may be set to make and 
break contact to intermittently illuminate large signs.— 
September 4th, 1919, 


BATTERIES AND ACCUMULATORS. 


131,765. September 20th, 1918.—Exectric ACCUMULATORS, 
E. J. Clark and “ Hart * Accumulator Company, Limited, 
both of Marshgate-lane, Stratford, London. 

It is cla'‘med that this invention increases the life and efficiency 
of electric accumulators, prevents short-circuitrg between 
the plates, and also prevents escape of I'quid frcm the cell. 
Between each adjacent pair of positive plates A and negative 
plates B are arranged glass tube separators C—here shown as in 
sets of three—the separators bemg provided with enlarged 
ball-shaped upper ends which are seated in correspondingly 
shaped recesses in the plates, thus forming ball-and-socket con- 
nections, so that should the cell be tilted or shaken the separators 
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sition between the plates. In use the plates are connected 
By their lugs to a T-shaped connector or bus-bar D for each 
series of lugs. An upwardly extending circular extension FE is 
provided for each bus-bar_to whch the current conductors are 
secured. The posit:ve plates are of the Planté or formed type, 
arranged in panels, and hav._ng free spaces to allow for the 
expansion which takes place, whereby strain upon the frame 
and buckling is prevented or reduced to a minimum, and the 
life and efficiency of the battery is thereby increased. The 
complete plate comprises a fran.e F, having two vertical and 
two horizontal intersecting members G, prov.ding nine spaces, 
in each of which a grid or panel is arranged, each panel being 
of smaller dimensions than its space, and being secured in place 
by lead connecting strips H. In this manner room for expan- 
sion of the panel is prov.ded at the sides and top and bottom— 
that is to say, all round the panel. The frame F, with its cross 
bars G, may be cast in a mould. and then placed in a second 
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mould in which the panels or grids are arranged in places between 
ribs, which correspond to the free spaces around the grids. 
Lead is then poured to constitute the connecting members H. 
The plates are supported by lateral lugs K on s‘de slabs or 
supports L, so that their undersides are raised suitably frcm the 
bottom of the cell. It is, however, to be understood that the 
ylates may be built up or formed in any suitable manner, 
whereby the panels are efficiently secured in position, in sueh 
manner that room for expansion of the panels is provided, and 
no claim is made to any particular method of manufacture, 
the present invention consisting in the combination of a frame 
support with vert‘cal and horizontal cross bars, a series of panels 
mounted in the div:sions formed by the cross bars and connected 
to the latter by lead strips or connecting members, laterally 
extending supporting lugs on the sides of the frame, and part 
bell-shaped recesses in the upper horizontal frame member to 
receive the ball-shaped enlargements of glass tube separators.— 
September 4th, 1919. 


TELEGRAPHS AND TELEPHONES. 


July 31st, 1918.—Vatves For GENERATING ELEcTRIC 
OSCILLATIONS, AMPLIFYING ELEcTRIC CURRENTS OR 
RectiFyInG Erecrric Currents, A. G@. Bloxam, 30, 
Southampton -buildings, London. 

It has previously been proposed to provide in these valves 
an additional electrode, between which and the cathode an elec- 
trie discharge oecurs, and according to this invention the 
cathode is in the form of a plate of considerably larger dimen- 
sions than the additional electrode. This device allows the 
surface radiating the electrons to be as large as desired, without 
the use of excessive currents in order to heat it. The discharge 
from the auxiliary cathode is adapted to ensure a uniform heating 
of the main eathode, and allows the grid to be placed a short 
distanee from the surface of this electrode. The cross seetion 
of this electrode may be made sufficiently large so that the 
difference of potential between different points on its surface 
may be as small as it is desirable, and therefore this surface 
may be considered as equi-potential. This allows the velocities 
of the emitted electrons to be very uniform: the size of the 
surface radiating the electrons may be made large with com- 
paratively small loss of energy, s-nee the losses through the 
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parts supporting the heated electrode may be diminished by 
making the cross section of these parts very small. The tempera- 
ture of the heated surfaces may be higher than that of the 
filaments in ordinary tubes, and therefore the radiation of the 
electrons from the dev:ce may be many times larger than in the 
apparatus previously used. The valves can consequently b> 
usad for wireléss telegraphy, wireless telephony and ampl.fica- 
tion of currents of very large current capacity. In Fig. 1, A 
is the ma‘n heated cathode, which may be of any form, B is 
the grid, C a cold electrode, D the additional electrode, which 
may be heated or not, forming an auxiliary discharge between 
the cathode D and the surface of the cathode A. In Fig. 2, 
in addition to these electrodes, a screen E with an opening F 
is placed between the cathode D and the main heated electrode 
A. This screen may be made of insulating or conducting material. 


In the latter case a definite potential relatively to that of the 
heated electrode A may be given to the screen by means of 
the ieading-in wire. It has been proposed to use as the cathode 
in & vacuum tube for wireless telegraphy a platinum tube 
heated by one or more internal filaments, and this arrangement 
jz not claimed in the patent.—September lst, 1919. 


RAILWAYS AND TRAMWAYS. 


131,830. February 17th, 1919.—Tirprina Wacons, J. Carlin, 
Gas Cottage, Carfin, Lanarkshire, and W. Ross, 10, Bute- 
terrace, Whifflet, Lanarkshire. 

This invention relates to tipping mechanism for bogies of the 
type including a swivel body which is biassed towards tipping 
in one direction and is sustained against tipping movement by 
a detent, the swivel body being associated with means located 
adjacent to the track to permit the tipping movement. Formed 
on or fitted to the body of the wagon is a tooth A, engaged by 
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a detent B formed as one arm of a bell-crank lever fulerumed 
at C on the underearriage, the detent being normally maintained 
in engagement with the tooth A by a balance weight D carried 
by a limb extending from the boss of the bell-crank lever. The 
arm E of the bell-crank lever is fitted with a roller, engageable 
with a relatively fixed cam F, positioned adjacent to the track, 
the arrangement being such that, when the cam enters into 
engagement w.th the roller the arm E is depressed and the detent 
B is w:thdrawn from engagement with the tooth A, the body 
being then free to tip.—September 4th, 1919. 


MOTOR CARS AND ROAD TRAFFIC. 


131,810. December ‘23rd, 1918.—ComBINED TowING AND 
BrakinG Gear, C. Hanks, 37, Piteairn-road, Mitcham, 
Surrey, and G. Cousins, 27, Sistova-road, Balham, 8.W. 12. 

This invention relates to hauling gear for vehicles, and has 
for its object the provision of means whereby, when the hauling 
ear is being brought to rest or retarded in its motion, the trailer 
following it is prevented from overrunning the hauling gear 
and causing a shock. With this object there is combined w:th 
the hauling gear a brake device on the wheels of the trailer, 
which is always in its operative position so long as there is no 
pull on the draw-bar, but is adapted, immediately the draw-bar 
is drawn out of the vehicle under the tractive force of the pulling 

car, to be automatically taken off. The ordinery draw bar A 

is connected, by means of a chain B, to a brake lever C. The 
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brake lever C is connected to a brake band D, which embraces 
the brake drum E on the axle of the car wheels. The brake lever 
C is provided with a spring H, adapted to put on the brake. 
When, however, the hauling car exerts a pull onthe draw-bar A 
the brake is released. Immediately the tractive effort on the 
draw-bar is reduced to a given amount the spring H puts the 
brake on and retards the trailer, thus preventing it from over- 
running the hauling car. In order readily to adjust the force 
of the spring H, it may be attached to a rocking lever K, and 
connected to a hand lever L. This adjusting lever not only 
enables the action of the brake to be modified to suit any par- 
ticular conditions of the road, but also permits the force of the 
spring H to be reduced to zero,so that the brake is released 
when it is desired to move the trailer in either direction for 
shunting or other purposes, w:thout any retarding action from 
the brake.—September 4th, 1919. 


MISCELLANEOUS. 


131,864. May 29th, 1919.—CO Detector, J. G. W. Hintze 
8, Hovidsmansgatan, Helsingborg, Sweden. 

This invention relates to apparatus for the detection of carbon 
monoxide (CO) in flue gases. The illustration represents the 
wall of a furnace, the outer side of which is on the right hand 
and the inner side on the left hand. Two blocks B and C of fire- 
clay or other suitable material are fixed in the wall. The upper 
block B is provided with a downwardly directed nozzle D, 
projecting into the passage way for the smoke, the opening of 





the nozzle forming a prolongation of a channel E through the 





block, which channel communicates with the open air, Tp 

outer end of the channel there is a damper G. The Some nthe 
C projects into the passage-way for the smoke and is perforated 
by an opening H, funnel-shaped at the top, the central pie 
of the funnel coinciding with that of the mouth of the en ry 
Close below the block C a horizontal channel F extends Pie le, 
the wall, the outer end of the channel being provided wiht 
transparent shutter K. When the device is to be used the damp ; 
G is opened, and the chimney draught draws in air iy, 9 wi 
tity depending on the position of the damper. The airy ba: oe 
into the furnace or flue through the nozzle D, and then rons: 
through the vertical opening H, carrying with it a quantity of 
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the smoke after the manner of an injector, The mixture of 
air and smoke thus obtained, leaving the vertical opening 
H at its lower end, can be observed from without through the 
shutter K. If carbon mon-oxide or other combustible gag he 
contained in the smoke, combustion takes place, and jx 
indicated by flame at the end of opening H. If, however, 
no such gas be present the introduced air only cools the smoke 
and no flame is formed. From this it can be ascertained, says 
the inventor, whether the combustion in the furnace is proceed. 
ing properly or not, and the quantity of air introduced into the 
furnace for combustion can be regulated accordingly.— Septem. 
ber 4th, 1919. : 








Forthcoming Engagements, 


TO-DAY. 


Joniorn INSTITUTION OF ENGINEERS.—Shipping, Engineering 
and Machinery Exhibition, yo cture: ‘“‘Some 
Hydraulic Exhibits,” by Dr. H. 8. Hele-Shaw. 7.30 p.m. 


SATURDAY, OCTOBER lira. 

Tae Norta or ENGLAND INSTITUTE OF MINING AND Mecu- 
ANICAL ENGINEERS.—-Wood Memorial Hall, Neweastle-on-Tyne, 
General meeting. 2 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Manchester. Opening address by the President, Mr. Harold 
F. Massey, B.Se. 7 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS AND KEIGHLEY Tex- 
TILE Soctery.—Devonshire Hall, Keighley. Joint lecture by 
the Right Hon. J. H. Whitley: ‘‘ An Address on the Whitley 
Report.” 6.30 p.m. 


TUESDAY, OCTOBER I4th. 


INSTITUTE OF Marine EnGineers.—Shipping, Engineering 
and Machinery Exhibition, Olympia. Meeting. 6 p.m. Paper, 
7.15 p.m., by Mr. E. F. Spanner, on “ Special Form of Ship's 
Keel w:th Due Regard to Bilge and other Pipes.”’ 


WEDNESDAY, OCTOBER l5rnx. 
Lonpon County Councit, CLASSES FoR TEACHERS.—-King's 
College, Strand, W.C. 2. Illustrated lecture on ‘‘ Metals Under 
the Microscope,” by Dr. Walter Rosenhain. 6 p.m. 


THURSDAY, OCTOBER 16rx. 


METALLURGICAL Society. — Birmingham 
New-street, Birmingham. Paper : 
by Mr. W. H. J. Vernon. 


BIRMINGHAM 
Chamber of Commerce, 
** Notes on Corrosion of Metals,” 
7 p.m. 

FRIDAY, OCTOBER liru. 

JuntIoR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘‘ The Manufacture of Collapsible Tubes,” 
by Mr. E. R. Sharpe. 7.30 p.m. 


FRIDAY, OCTOBER 31st. 


INsTITUTE OF MARINE ENGINEERS.—Grand Hall, Connaught 
Rooms, Great Queen-street, W.C. Annual dinner. Reception 
in ante-room by Lord Weir of Eastwood, president. Tickets 
15s. each. 6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. E. W. Coox, A.M. Inst. C.E., A.C.G.1., recently demo- 
bilised, has joined as a partner the firm of Smith, Walker and Co., 
constructional engineers, 33, Tothill-street, Westminster, S.W. |. 
The firm will continue to practise under the title of Smith, Walker 
and Co, 

Tr is officially announced that Mr. Frank Shearman, chairman 
and managing director of the Mount Stuart Dry Docks, Limited, 
Cardiff, has been appointed to a seat on the board of J. Samuel 
White and Co., Limited, shipbuilders and engineers, of Cowes, 
Isle of Wight. Mr. Shearman is connected with several engi- 
neering and ship repairing establishments in South Wales, and 
is also chairman of the Times Shipping Company, Limited, of 
Cardiff. 

WE are informed that the manufacture and marketing of 
the Westinghouse-Morse rocker joint chain drives for all kinds 
of high-speed power transmissions will in future be undertaken 
by a new company entitled the Westinghouse-Morse Chain 
Company, Limited, with head office and works at Letchwort!. 
Herts, which has been specially formed and equipped for the 
purpose. It is therefore requested by the Westinghouse Brake 
Company, which has hitherto made the drives. that all inquiries 
and orders should now be sent to the new company, the telephoue 
and telegraphic addresses of which are Letchworth %3 and 
‘* Chaindrive, Letchworth,” respectively. 
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PUBLIC NOTICES © 


G. R, 


MINISTRY OF MUNITIONS, 
‘ DIREC TION OF THE DISPOSAL BOARD. 
h 


BORING LATHES. 
or Sale by Public Tender, 


ojin. centre Single-ended Straight Bed 
TWO LATHES jength of bed 32ft. Gin. belt 
BORING positive feeds through gear box. Makers, 
dry ete and Co Paisley. Reference No. M.K. 
i) 
iso and centre BORING LATHE, east steel face- 
ONE . vided \ ith four adjustable jaws, driven by 
nate. Motor, 220 volts D.C., total length over 
see appre ximate weight 36 tons, Makers, 
and C Manchester. Reference No. M.K. 
ira 
“tring at Messrs. Walter Somers and Co., Heywood 
re. Halesowe! - 
ders for the above must be received not later 
Plea am., 2th October. 
. jer for.is and perniits to view and all further 
biace: tion can be obtained on application to the 
in TROL LE ny D.B.1.e., Charing Cross Embankment 
saline SURPLUS,” price 34d., the official list of 
mment property for sale. Published twice 
(worhly, On sale everywhere. 1177__ 


MINISTRY OF MUNITIONS. 
gy DIRECTION OF THE DISPOSAL BOARD 
ucts AND BULLDING MATERIALS SECTION). 
or Sale by Tender 
the following : 


Lying at Let hworth, Herts, 


BUILDING MATERIALS. 


- 99) SCAFFOLD POLES, 24ft. to 34ft. 
ib fONS GALVANISED IRON WIRE, 


1.3 LUNS ¥ 8in. CABLES 
4s CWT. WIRE NAILS. 
4 GROSS 2tin. SCREWS. 


» GROSS BOL TS and NUTS, jin. and fin. 
# GROSS CURVED WASHERS 
WPT. of sin, GUTTERS 
FT. of DOWN PIPES 
OORT SUPER of CAST PLATE GLAS 
The above are at Messrs. Kryn and Lah; 
Works, Ltd., Letchworth, Herts. 
full particulars, forms of Tender, and orders to 
vw may be obtained of the CONTROLLER, Huts 
| Building Materials Section, a Mansions, 
s Vietoria-street London, 8. Pe 
NOTE. SURPLUS,” price ne 
{ Government property for sale. 
thly, On sale everyw here. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
UTS AND BUILDING MATERIAL SECTION.) 


for Sale by Tender, 

)) “NISSEN” BOW HUTS, 
At 

TRANSPORT DEPOT, 

SLOUGH. 


Metal 


the official list 
Published twice 
1225 1 


MOTOR 
SALTHILL, 


Internal dimensions :—27ft. by 15ft. 9in. by 7ft. 6in. 
ch, corrugated iron built, wood floor and ends, 
od with ligat corrugated iron, with entrance door and 


fur windows. 

The huts have been little used and are in fair 
dition. 

for full particulars, forms of Tender, and orders 
view apply to the CONTROLLER, Huts and 
lilding Materials Section, Artillery Mansions, 75, 

\ictoria-street, S.W. 1. 

NOTE.—'* SURPUS,” price 3d., the official list of 

Government property for sale, Published twice 
nthly. On-sale everywhere. 1234 1 





(hie f Draughtsman Re- 


ey QUIRED for service on the 
Government Railway, Federated Malay 
States, for a period of three years with possible per- 
aanenucy, Salary £250-£10-£350, a duty allowance of 
69, and a war bonus of 30 per cent. of salary. Free 
ges out and home again on satisfactory termina- 
n of agreement. Candidates, preferably single, 
er 35 years of age, who must have received a good 
i ‘al education and have served an apprenticeship 
tin a railway workshop or in a shop where 
zines or rolling stock are manufactured, and have 
spent some time in the drawing-oftice and have a good 








knowledge of locomotive department drawings (a 
knowledge of carriage and wagon work will be an 
\ditional qualification), should apply by letter, 
‘tating age and experience, whether single or married, 


) the CROWN i «a FOR THE COLONIES, 4, 


Villbank. London, 8.W. 1, quoting M,. 9200 1343 a 
. ° : : ° 

ngineer Required by 

the Government of Hong Kong 

for three years’ residential service, with 

¥ ossible permanency, as SECOND-GRADE ASSIS- 

ae ENGINEER in the Waterworks Office, Public 

orks Department. Salary £360-£10-£450, with a 


oe allowance of £40 per a and a war bonus of 
percent, Free passages. Candidates, single, age 
cau et have served an apprenticeship as mech- 
fon ne ineers and are capable of supervising the 
alation, running, and repairs of a modern steam 
cen plant, and who have also had some general 
il engineering experience in a waterworks engineer’s 





bs we Should apply at once, by letter, giving brief 
pr of age and experience, to the CROWN 
i NTS FOR THE COLONIES, 4, Millbank, 
ondon, S.W. 1, _duoting M/Hong Kong 8967, 1260 
° . 

Reauired for the Ser- 
VICE of the GOVERNMENT of 
ke in the Cossipore pa Ishapore Gun 

8 B ? } 
TANT FOR le oo Factories, THREE ASSIS- 
Ina ates aor be physically fit for service in 
held. ch ‘'y should preferably be mechanics having 
Charce hand or assistant foreman positions in 


r 


py Machine shops in England or America. They 
Chaance ene experience in the manufacture of 
vith a uze shells and cartridges and be acquainted 

‘onditions of inspection imposed by Government 


in England 

wamail, Rupees 350 to Rupees 400 per month, 

attendans to qualifications, free quarters, medical 

Avpointii and second-class passage out and home. 
m thin en for one year from the date of sailing 

but ther, (Untry. Family must remain in England, 


would be an allowance of £1 week for 
Wife rl additional allowance for children, - 
st Tent ons should be addressed to Lt. H. 
Whitehan oom 405, Ministry of Munitions, 
ha} | place, London, 8.W,. 1, 1278 





PUBLIC NOTICES 





istrict Engineer, Public 


BoB by 


Works Department, REQUIRED 

the Government of British Guiana, 

for two years’ service, with possible 
extension. Salary £500 a year. Free passages. 
Candidates, not over 35 years of age, preferably 


single, who have had good experience as assistants or 
in sole charge of works of some magnitude, and who 
have passed the A.M. Inst. C.E, examination, or an 
equivalent exempting examination, should apply at 
once (by letter), giving brief details of age and experi- 
to the CROWN AGENTS FOR THE COLONIES, 


ence, 
4, Millbank, London, &.W.1, and quoting M B. 
cya ana 2), SAE eee eras __1359 


° nN : 
rainage Engineers Re- 

QUIRED for the Public Works 

Department by the Government of the 

Gold Coast, for two tours, each of twelve 

months’ service, with possible éxtension. Salary £400 
per annum, with a duty allowance of £80 per annum 
and a war bonus of £120 per annum, which will be 
continued until six months after the restoration of 
peace and will then be reconsidered. Free quarters 
and first-class passages. Liberal leave in England on 
full salary. Candidates, age between 23 and 45, who 
have had previous experience of sewage construction, 
gg apply at once (by letter), giving brief details of 
to the CROWN AGENTS FOR 






ze and experience, 
T HE COLONIES, 4, Millbank, 8.W.1, quoting 
M/G. _ Coast 9253. 358 





NIU STIFIABLE CLAIMS TO MEMBER. 
SHIP OF TECHNICAL INSTITU- 
TIONS. 


[he Councils of the Institution 


of (a) Municipal Engineers and (b) Water 
Engineers respectively HEREBY GIVE NOTICE that 
on a recent occasion an application for an appoint 
ment as Surveyor to an Urban District Council con- 
tained a statement which distinctly implied that the 
applicant had been admitted to membership of the 
Institutions in question, whereas this was not the 
case. 

Local Sanitary and other Authorities are hereby 
notified that ea Secretaries of these Institutions will 
be pleased to VERIFY any CLAIMS to MEMBER 
SHIP made by applicants for public appointments. 

This notice is issued not only in the interests of 
Technical ee but in those of the public. 

VYAND, Secretary, 
Tasltelien of Municipal Engineers, 
PERCY GRIFFITH, Secretary, 
Institution of Water Engineers. 
127 








ATENTS AND DESIGNS ACTS, 1907-1914. 
“RU STING OF MILK CHUKNS 


pie Proprietorsof British Letters 


Patent No. 11,821 of 1907 are PREPARED to 
SELL the PATENT or to LICENCE British Manu- 
facturers to work under it. It relates to an improved 
method of preventing rusting in tinned iron vessels, 
particularly those used for storing and transporting 
mil 


Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
_12 226 London, E.C. ae 





NTS NS ACT ‘TS, 1907- 
DRYING AND SUPERHEATING STEAM. 


[ihe Proprietor of British Letters 


Patent No. 15,104 of ame is PREPARED to 
SELL the PATENT or to LICENSE British Manu- 
acturers to work under it. It ~~+ to means for 
drying and superheating steam. 

BOULT, WADE and TENNANT, 


Address : 
111 and 112, Hatton-garden, 
__1257 y 3 __ London, EC. 1. 
PATENTS AND DESIG NS ACTS, 1907-1914. 
MACHINE FOR MAKING BOXES. 


he Proprietorsof British Letters 
Patent No. 13,246/15 are PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it. It relates to a machine for making 
boxes of paper — thin wood. 
Address : BOULT, WADE and TENNANT, 
111/112, Hatton-garden, 
1279 London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1907-1914. 

CALCULATING MACHINES. 

The Proprietor of British Patent 
No. 19,145 of 1914 is PREPARED to SELL 

the PATENT or to LICENSE 

to work under it. It relates to Calculating Machines 

for Performing Multiplication and Division as well as 

Addition and oF ITS 


Address, BOULT, WADE and TENNANT, 
111/112, Hatton- garden, 
_ 1301 London, E.C, 1 





A rmstrong College, Newcastle- 
JPON-TYNE. 
PROFESSORSHIP OF ENGINEERING. 

The Council invites APPLICATIONS for this 
PROFESSORSHIP, now vacant owing to the retire 
ment of Professor Weighton. Candidates should be 
men of high attainments, both in an educational and 
in a professional sense, and must have special «quali- 
fications and experience in Marine Engineering. Age 
not to exceed 45 years. Salary will commence at 
£1259 per annum. Ten copies of applications and of 
not more than three testimonials must be sent so as 
to reach the REGISTRAR, Armstrong College, not 
later than October 21st, 1919, 1165 


Bradford Education Committee. 





TECHNICAL COLLEGE. 


DEPARTMENT OF MECHANICAL AND 
CIVIL ENGINEERING. 
APPL ICATIONS _are INVITED for the following 
APPOINTMEN 
LECTURER ss MECHANICAL ENGINEERING, 
Engineering degree or equivalent, qualitica- 
tion aud drawing-office or works experience 
essential. Commencing salary according 
to qualifications, but not less than. £380 
(which includes the present war-time bonus 
- ae per annum), rising to £480 by £15 


ually 

ASSISTANT LECTURER and DEMONSTRATOR 
MECHANICAL ENGINEERING,  Tech- 
nical training with degree or diploma and 
drawing-office or works experience essential. 
Salary £230, rising to £430 in accordance 
with scale. This includes the special bonus 

of £78 payable at the present time. 
Full particulars and form of application may be 
obtained from the PRINCIPAL of the College. 
1189 BY ORDER. 


British manufacturers. 





PUBLIC NOTICES 





attersea Polytechnic, London, 


A COURSE of LECTURES, 
PETROL ENG 
will be given ee eyo + hey 
W. J. STERN, A.R.C.Sc., B.Sc., 'D. 
COURSE COMMENCES OCTOBER 15th. 


‘with sneteent Work, on 


<0 





7.15 to 9.45, by 


Fee 10s. 
112% 


Neweastle- upon-Tyne Education 
COMMITTEE 
RUTHERFORD 





TECHNICAL COLLEGE. 
APPLICATIONS are INVITED for the eS 
INT of HEAD of the MECHANICAL and MARIN 
GINEERING DEPARTMENT. Salary £500 a 
annum, rising by annual increments of £25 to £600 
per annum, Candidates should have the following 
qualifications :—Good training at a University or 
Technical College, with University degree or its 
equivalent; good Workshop and Drawing-office 
Experience in the Manufacture and Design of Modern 
Engineering Appliances (including Marine Engineer- 
ing); good experience in the Testine of Machinery 
and Materials in Modern Laboratory Work. Some 
teaching experience is also desirable. 

Application form and conditions of appointment 
may be obtained by sending .stamp addressed 
foolscap envelope to the undersigned. Last date for 
the receipt of applications, October 29th. 

THOS. WALLING 
Acting Diree tor of Education. 





Education Office, 
Northumberland-road. 


The Technical College, Lough- 


+H. 
B.Sce., A.R.C.Sc., 


1320 





BOR 
H. SCHOFIELD, - B.E., 
A.M.LC.E., Principa 1, 

APPLICATIONS are INVITED for the following 
VACANCIES on the Staff of the Engineering Depart- 
ments of the above College :— 

(a) CHIEF DRAUGHTSMAN, 

The person appointed will be responsible for the 
control of the Engineering Drawing-office and the 
instruction given in this subject to Day Engineering 
Students. He will also be required to design various 
classes of machinery and scientific apparatus as is from 
time to time required. 

It is regarded as essential that candidates shal! 
have received a good engineering and general educa- 
tion, shop experience, and have held an executive 
position in the drawing-office of an engineering works 
of repute. Commencing salary £350 per annum. 

(b) AUTOMATIC SHOP SUPERINTENDENT. 

Candidates must have received full workshop 
training and be familiar with the operation of all 
classes of automatic and semi-automatic turning and 
screwing machines. Commencing salary £250 per 
annum. 

(c) ASSISTANT INSTRUCTOR IN GENERAL MA 
CHINE SHOP. 

Candidates must have received a full workshop 
training and be conversant with all classes of machine 
tools. Commencing salary £225 per annum. 

(d) ASSISTANT INSTRUCTOR IN ELECTRIC FIT- 
TING AND SWITCH GEAR DEPARTMENT. 

Candidates should possess theoretical and practical 
knowledge of the manufacture of switch gear, 
dynamos, &c. Commencing salary £225 per annum. 

on gee none together with copies of not more than 

three nt testimonials, should be sent to the 
PRINCIPAL at the College not later than ™ 25th 
October, 1919 106 — 


[Jniversity College, Notting- 


HAM. 

DEPARTMENT OF ENGINEERING. 

APPLICATIONS are INVITED for the POST of 
LECTURER in MECHANICAL ENGINEERING. The 
Lecturer must be specially qualitied to conduct classes 
in machine drawing. Salary £250 per annum. 

Particulars and forms of application, which must 
be returned not later than October 27th, may be 
obtained_from_the REGISTRAR. 1344_ 


The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADFS. 
(Registered under the Trade Union Act.) 


An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications to Head Offices : 
IW. 81, High Holborn, 
London, W.C 








General Secretary. - 
Liss 


Municipal Cor poration of the 
CITY OF BOMB 
APPOINTMENT OF ACTING. EXECUTIVE 
ENGINEER. 

The ewe tg Corporation of the City of Bombay 
are prepared receive APPLICATIONS for the 
‘APPOINTMENT. of ACTING EXECUTIVE ENGI- 
NEER for the Municipality under Section 74 of the 
City of bombay Municipal Act. 

2. The minimum monthly salary of the appoint- 
ment is Rs. 1200, and the maximum Rs. 2000. 

3. The services of the selected candidate will be 
entertained for at least five years. the acting 
arrangement is terminated before that period, he will, 
if willing, be employed in another capacity as a 
Municipal Engineer for the remaining period on the 
same salary. 

4. The appointment is subject to confirmation by 
the Local Government. The incumbent must devote 
his whole time and attention to the duties of his 
office. He is liable to removal during his term of 
office for misconduct or for neglect of or incapacity 
for his duties on the votes of not less than two-thirds 
of the Councillors present at the meeting of the Cor- 
poration. 

5. Applicants should have 
cipal engineering in all its branches, including 
drainage, roads and buildings, lighting, electricity, 
and be able to supervise the various departments 
employed in the engineering works of a large city. 

. as is probable, the selected candidate is 
taken on the permanent establishment of the muni- 
cipality, he will be eligible for pension under the 
Pension Rules of the Bombay Municipality, informa- 
tion regarding which and regarding leave rules can be 
obtained on a reference to the 8 Wey in Bombay 
or to Mr. W..D. Sheppard, 16, St. James’- 
square, London, 8.W. 1. 

7. Applicants should state the minimum initial 
salary (in rupees) within the limits above-mentioned 
which they are willing to accept. 

8. Applications, which should be accompanied by 
copies only of testimonials and certificates of age and 
physical fitness, should be addressed to the under- 
signed and forwarded as follows :— 

(a) By applicants in Europe, to the care of Mr. W. 
>. Sheppard, C.I.E., 16, St. James’-square, London, 

W.1, so as to Teach him than ist 
Sieseian, 191 

(b) By other applicants, to the Municipal Office in 
Bombay, so as to reach the undersigned not later than 
the 1st ‘November, a. 

. P. MASANT, 


Municipal sorely 
Bombay, 3rd September, 1919. 251 





knowledge of muni- 


not later 





PUBLIC NOTICES 


SECOND ASSISTANT ENGINEER. 


he Metropolitan Asylums Board 
invite APPLICATIONS for the APPOINT- 
MENT of SECOND ASSISTANT ENGINEER on their 
Head Office Staff. Applicants should be of good 
education and be well trained mechanical and elec- 
trical engineers who have served their time with first- 
class engineering firms, and should have good 
theoretical, scientific, and engineering knowledge. 
The candidate appointed will be required to assist in 
the general supervision of the economical working and 
upkeep of a large number of steam boilers, stean' 
engines, deep-well pumping plants, and heating and 
hot-water supplies, and of laundry and _ kitchen 
machinery and appliances. 
wa £250 per annum, rising by £20 annually to 





o0V,. 

_ Application forms can be obtained from the under 
signed and must be returned, accompanied by copies of 
testimonials, not later than 5th November, 1919. 
Envelopes to be endorsed “* Application for Second 
Assistant Engineer.’ 

DUNCOMBE MANN, 
Clerk to the Board. 


1316 


Office of the Board, 
Embankment, E.C. 4 





he Sudan Government Require 
the SERVICES of an_ experienced SUPER- 
INTENDING ENGINEER for Pumping Plants, 
Diesel and Semi-Diesel Engines. He must have a 
thorough knowledge of the construction and main- 
tenance of the former with previous experience in their 
manipulation. Salary £E£.420 per annum, rising to 
££.540, plus temporary war bonus of £E.96 per annum. 
No income tax is charg 

£K.1 equals approx. £1 0s. 6d. sterling. 

Age 28-32. 

The post is pensionable. 

Strict medical examination. 

Free passages paid. 

Copies of testimonials to accompany the applica- 
tion, which must be made by October 20th, marked 
outside ‘‘ Sudan Government Appointment,’’ and 
presented to the office of 

SIR A. L. WEBB, K.C.M.G. 

Queen Anne's Chambers, Westminster, S.W.1. @ 

1 244 


Wanted, Secretary-Manager fur 


the a Victoria Institute, Trinidad, B.W.1 

le to manage the Institute and to reac: 
the following subjects :—Mathematics, Mechanic: 
Machine Drawing, Geometrical Drawing, Elementar) 
Mechanical Engineering. 

Salary £350, rising to £400 on a three years’ “engase- 
ment, with the option of renewal. First-class passage 
paid out. 

Application, stating oo Sage and experi- 
ence to be sent to *‘ SECRETARY,’’ Messrs. Lade and 
Co., Faleon Chambers, Castle. street, Falcon-square, 
London, E.C.1, from whom further particulars may 
be _obt obtained. P1424 


Metropolitan Water Board. 

TENDERS FOR THE SUPPLY OF CAST 

IRON PIPES. 

The Metropolitan Water Board invite TENDERS 
for the SUPPLY of CAST IRON PIPES and 
IRREGULAR CASTINGS for a _ period of three 
months commencing lst November, 1919. 

Tenders must be made on official forms, whieh may 
be obtained from the offices of the Board, Chief Engi- 
neer’s Department, South-place, Finsbury- pavement, 
K.C, 2, on or after Thursday, the 16th October, 1919, 
by personal application or on receipt of a stamped 
addressed brief envelope. 

Tenders, enclosed in sealed envelopes addressed to 
‘The Clerk of the Board, Metropolitan Water Board, 
South-place, Finsbury-pav ement, E.C. 2,’’ endorsed 
** Tender for Cast Iron Pipes,’’ must be ‘delivered at 
the offices of the Board not later than 11 a.m. on 
Wednesday, the 29th October, 1919. 

The Board do not bind themselves to accept the 
Jowest or any ‘Tender. 3 

A._B. PILLING, 
Clerk of the Board. 





as soon as possib 





2, South-place, 
Finsbury-pavement, E.C. 2, 
13th October, 1919. 1313 


Metrop politan Water Board. 


TENDER FOR PIPE LAYING, REPAIRS, &c 

The Metropolitan Water Board invite TENDERS 
for PIPE LAYING, Prana beg &c., for a period of 
six months ¢ ing ist D - 1919. 

Tenders must be made on official forms, which may 
be obtained from the offices of the Board, Chief Engi- 
neer’s Department, South-place, Finsbury- -pavement, 
E.C. 2, on or after Thursday, the 16th October, 1919. 
by personal application or on receipt of a stamped 
addressed brief enveiope. 

‘Tenders, enclosed in sealed envelopes addressed to 
“Tne Clerk of the Board, Metropolitan Water Board, 
South-place, Finsbury-pavement, E.C. 2,’’ endorsed 
““Yender for Pipe Laying, Repairs, &e. .” Must be 
delivered at the offices of the Board not later than 
11 a.m. on Wednesday, the 29th October, 1919. 

The Board do not bind themselves to accept the 
lowest or any ‘Tender. 

PILLING, 


A. B. 
Clerk of the Board. 








2, South-place, 
Finsbury-pavement, E.C. 2, 


13th October, 1919. 1314 





PUBLIC NOTICES (continued) 
Pages II. and III. 





SITUATIONS OPEN 
Pages III. and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &c. WANTED 
Page VIII. 


FOR SALE 
Pages VIII., CVI., and CIX. 


AUCTIONS, Pages CIII., CIV., CV. & CX. 
PREMISES TO LET OR WANTED 
Page CX. 

WORK WANTED, Page CV. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page III. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CIX. 





-THE ENGINEER 

















BY ORDER OF THE DISPOSAL. BOARD. 


FOR SALE BY PRIVATE TREATY 


RAILWAY MATERIAL 


LOCOMOTIVES, PETROL TRACTORS, 
ROLLING STOCK, and TRACK. 





LOCOMOTIVES. | 


SIX 0-6-0 type, 4’ 8}” gauge, by Kerr, Stuart and Co , 
cylinders 17” x 24” stroke, working pressure 
160 lb., rigid wheel base 12’; built in 1917; 
price £3000. 

A Number 0-4-0 type, 4’ 84” gauge, by Baldwin Loco. 
Co., cylinders 14” x 22” stroke, working pressure 
180 Ib.. rigid wheel base 7’; built 1916-1917; 
price £1500. 

A Number 0-6-0 type, 4’ 83” gauge, by Baldwin Loco. 
Co., cylinders 16” x 24” stroke, working pressure 
180 Ib., rigid wheel base 9’ 9”; built 1917. 

THREE 0-6-0 type, 4’ 8}” gauge, cylinders 12” x 
18” stroke, by Manning, Wardle and Co., working 
pressure from 120-140 1b.; prices ranging from 
£700 to £800. 

FIVE 0-4-0 type, 4’ 84” gauge, cylinders from 8” dia. 
to 12” dia., with stroke from 8” to 24”; prices 
ranging from £450 to £700. 

TWO 0-4-0 type, 3’ 6” gauge, rebuilt by J. F. Wake, 
Darlington, cylinders 9” 14” stroke, working 
pressure 120 lb., wheel base 4’ 6”; second-hand. 
in excellent condition ; prices £575 and £700. 





A. Few 4-6-0 type, 2’ 6” gauge, by Hunslet Engineer- 
ing Co., cylinders 93” x 12” stroke; working 
pressure 160 lb., rigid wheel base 5’ 6”, total wheel 
base 13’; new locomotives ; price £1500. 

THREE 0-4-2 type. 2’ gauge, by Kerr, Stuart and 
Jo., cylinders 8” x 12” stroke, working pressure 
160 lb., rigid wheel base 3’; total wheel base 
6’ 6”; price £800—£850. 

TWO 0-4-0 type, 2’ gauge, by Kerr, Stuart and Co., 
cylinders 5” x 9” stroke, working pressure 150 Ib., 
wheel base 3’; price £650 each. 

THREE 0-4-0 type, 2’ gauge, by R. Hudson and Co., 
cylinders 6” x 8” stroke, working pressure 180 Ib., 
wheel base 3’; price from £450 to £700. 

ONE 0-4-0 type, 2’ gauge, by Avonside Engineering 
Co., cylinders 8” x 12” stroke, working pressure 
150 lb., wheel base 4’ 6”; price £950. 

SEVEN 0-4-0 type, 60 c/m gauge, by W. G. Bagnall, 
cylinders 6” x 9” stroke, working pressure 150 tb., 
wheel base 3’ 6” ; price £700 each. 

ONE 2-6-2 type, 60 c/m gauge, by American Loco. 
Co., cylinders 9” « 14” stroke, working pressure 
175 lb., rigid wheel base 5’ 6”, total wheel base 
16’ 6”; practically new ; price £1200. 

ONE 0-4-0 type, 1’ 8” gauge, by W. G. 
cylinders 5” x 74” stroke, working 
140 Ib., wheel base 2’ 8” ; price £500. 

ONE FIRELESS LOCOMOTIVE, 0-6-0 type, 4’ 84” 
gauge, by Barclay and Sons, cylinders 143” 
18” stroke, working pressure 160 lb., wheel base 
7’ 3”; practically new; £1500. 

ONE FIRELESS LOCO., 0-4-0 type, 2’ gauge, by 
Barclay and Sons, cylinders 5” by 7” stroke, 
working pressure 160 lb., wheel base 3’ 6’; 
practically new ; price £500. 


Bagnall, 


pressure 


For Further Particulars, apply to the Controller, Railway Material Section, D.B 2. C., War Office, Embankment 


Annexe, S.W. 1. 


NOTE.—* Surplus,” price 3d., the official list of Government property for sale. _ he nt 
Or by quarterly subscription 2s. post free from the Director of Publicity, Ministry of Munitions, 


On sale everywhere. 


Whitehall Place, S.W. 1. 
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LOCOMOTIVES (contd.). 

A Few 4-6-0 type, 60 c/m gauge, by Hunslet Engi- 
neering Co., cylinders 93” x 12” stroke, working 
pressure 160 lb., rigid wheel base 5’ 6”, total 
wheel base 13’; new locomotives ; £1200 each. 

A Few 4-6-0 type, 60 c/m gauge, by Baldwin Loco- 
motive Co., cylinders 9” x 12” stroke, working 
pressure 178 Ib., rigid wheel base 5’ 10”, total 
wheel base 12’ 2”; practically new; price £1200 
each. 

THREE FIRELESS LOCOMOTIVES, 0-4-0 type, 
2’ gauge, by Barclay and Sons, cylinders 12” by 
18” stroke, working pressure 160 lb., wheel base 
6’ 6”; practically new ; price £1200 each. 

THREE Brush ELECTRIC TRACTORS, 6-4-0 
type, 2’ gauge, batteries 48 cells, capacity 161 
amp. at 5 hours’ discharge ; price, complete with 
one set of 48 spare cells, £1200 for the 3 tractors 

A Number of 20 H.P. Simplex PETROL TRACTORS, 
0-4-0 type, 60 c/m gauge, by Motor Rail Co, 
wheel base 3’ 63”, weighing 2.25 tons, fitted with 
water-cooled Dorman Engine, twin cylinders 
120. m/m x 140 m/m, two speeds ahead and 
reverse ; price, new tractors £400 each, second- 
hand tractors £300 each. 

A Number of 40 H.P. Simplex PETROL TRACTORS, 
0-4-0 type, 60 c/m gauge, by Motor Rail Co., 
wheel base 4’, weighing 6.3 tons, fitted with 
water-cooled Dorman Engine, four cylinders, 
120 m/m x 140 m/m, two speeds ahead and 
reverse ; price, new tractors £650 each, second- 
hand tractors £550 each. 

A Number of 45 H.P. PETROL ELECTRIC TRAC- 
TORS, 0-4-0 type, 60 c/m gauge, by Dick, Kerr 
and Co. and Westinghouse, wheel base 5’ 6’, 
weighing 8 tons, capable of hauling 48 tons on 
level at 9 m.p.h.; second-hand tractors, price 
£620 each. 

SIX 180 H.P. PETROL TRACTORS, 4’ 83” gauge. 
by Manning, Wardle and Co., fitted with Thorney - 
eroft six-cylinder marine type reversible Engine 
83” x 12” stroke, four-coupled wheels, 6’ wheel 
base, weighing 27 tons in working order ; price, 
new tractors £1200 each, second-hand tractors 
£1000 each. 


4it. 8iin. GAUGE WAGONS. 


A Number of Second-hand, Open Type, Dead-buffer 


WAGONS, 5 to 8 tons capacity ; £15 to £30 each. | 


60 cm GAUGE WAGONS. 

A Number of 4-wheeled OPEN WAGONS, loose sides 
and ends, 6’ long x 2’ 6” deep inside, tare 16 ewt. 
2 qrs., load 3 tons 13 ewt. 1 qr., total 4 tons 10 cwt. 

A Number of BOGEY LOW-SIDED WAGONS, with 
falling doors, 17’ 6” long « 5’ wide « 2’ deep 
inside, tare 2 tons 5 ewt., load 9 tons 15 ewt., 
total 12 tons. 

NINE BOGEY TANK WAGONS, without tank 
forming flat wagons, 17’ 8” long, 5’ wide, load 
approximately 10 tons. 





60 cm GAUGE WAGONS ‘(contd,), 

A Number of 4-wheeled LIGHT RATION \\ AGONS 
6’ 8” long, 4’ 10” wide, with falling sides, 1’ 6’ 
deep, load approximately 1 ton. 

SPARE PARTS all 
Stock. 

The above wagons are new, specially high-quality 
narrow-gauge Rolling Stock, manutactuted to 
War Office requirements. 


for above-mentioned Rolling 


RAILWAY SLEEPERS. 

LARGE STOCKS are now available at London, 
Charlton, Rotherhithe, Grimsby, Immingham, 
Southampton, Richborough, Tilbury and Liver. 
pool, 


RAILWAY CONSTRUCTION 
TOOLS, Etc. 
Bars, Beaters, Clips, Gauges, Hammers, Spirit Levels, 
Levers, Spanners, Guards’ Flags, and Lamps. 
A large stock, all new, at Purfleet. 


GIRDERS. 
TEN Second-hand 
oo x 13". 

NINE DITTO DITTO, 55’ 
TWENTY-ONE DITTO, DITTO, £0’ 
SIXTEEN DITTO, DITTO, £0’ 
Weight from 5} to 8 tons each. 

In good condition, at Richborough. 


LATTICE GIRDERS, 60’ 


RAILWAY BRIDGE. 
ONE New 60’ PLATE GIRDER DECK SPAN, to 
earry 4° 8)” track. At Richborough. 


ROAD BRIDGES. 

22’ LIFTING SPAN. 

30’ FIXED SPAN. 

75’ SPAN, Hopkins type. 

120’ SPAN, Hopkins type. 

Designed to carry all traffic without restrictions 


A number of each type, all new, are for sale. 


PERMANENT WAY MATERIAL. 


75 lb. F. B., B.S.S. RAILS, 10,000 tons at Middles- 
brough. Fish-plates, Fish Bolts and Spikes 
for same. 

75 lb. POINTS and CROSSINGS, angle 1 in 7, | In 5, 
Double slips, angle 1 in 8. At Purfleet. 

20 Ib. TURNOUTS, Left-hand Sets, Right-hand Sets. 
At Purflees. 

VARIOUS SECOND-HAND 
yard from 14 lb. to 75 Ib. 


weight per 


RAILS, 


Published twice monthly. 
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The Regeneration of Mesopotamia. 
By Sir HANBURY BROWN. 


In The Times of August 14th, 1919, there appeared 
a leading article on *‘ The Future of Mesopotamia.” 
The writer of the article appears to have become 
sceptical as to the beneficial effects of irrigation in 
the Euphrates Valley in consequence of uncertainty 
as to the causes of the abandonment of the ancient 
jrrigation works, “‘some experts’ ascribing the 
abandonment to water-logging or salting of the soil, 
while other theorists suggest invasion and malaria ; 
and so he remarks: “ We think it may be found that 
the trouble was inherent in the irrigation system.” 
But no grounds are given to justify such an expecta- 
tion. 

The best-known expert on Chaldean irrigation— 
one who had a special mission to study the question 

is Sir William Willcocks. It will be instructive, 
therefore, to refer to the document in which his 
opinion is recorded—his lecture of 1203, entitled 
“The Restoration of the Ancient Works on the 
Tigris, or the Re-creation of Chaldea.” But before 
quoting from it, ancient authorities may be first 
consulted. 

Khammurabi, one of the greatest monarchs of 
Babylonian history, and perhaps a contemporary 
of Abraham, thus describes in an inseription 
p.c. 2200, older than the Bible record—the effect 
of irrigation in ancient Chaldea: ‘‘ I have made the 
canal of Khammurabi, a blessing for the people of 
Shumir and Accad. I have distributed the waters 
by branch canals over the desert plains. I have made 
water flow in the dry channels, and have given an 
unfailing supply to the people. . . . I have 
changed desert plains into well-watered lands. I 
have given them fertility and plenty, and made 
them the abode of happiness.” The basis of Baby- 
lonia’s prosperity and the cause of her decline 
appear to be indicated in the following verses of the 
Bible, Jer. li. 13, 42 and 43: ‘ O thou that dwellest 
upon many waters, abundant in treasures, thine 
end is come. The sea is come up upon 
Babylon: she is covered with the multitude of the 
waters thereof. Her cities are become a desolation, 
a dry land and a desert.” That Assyria prospered 
and that her prosperity was due to irrigation is 
plainly stated also in Ezekiel xxxi. 1 to 9. 

As a commentary on Jeremiah’s record of the 
remarkable fact that a flood of waters had for result 
“dry land and a desert,’ the following passage from 
the ‘*‘ Memoirs” of Commander Felix Jones, of the 
Indian Navy, may be quoted : ‘“ The summit of Opis, 
as we gaze around, affords a picture of wreck that 
could searcely be conceived, if it were not spread 
at the feet of the beholder. Close to us are the dis- 
membered walls of the great city, and many other 
mounds of adjacent edifices, spread like islands over 
the vast plain, which is as bore of vegetation as a 
snow tract, and smooth and glass-like as a calm sea. 
This appearance of the country denotes that some 
sudden and overwhelming mass of water must have 
prostrated everything in its way, while the Tigris, 
as it anciently flowed, is seen to have left its channel, 
and to have taken its present course through the 
most flourishing portion of the district, severing in 
its mad career the neck of the great Nahrwan artery, 
and spreading devastation over the whole district 
around. . . . Of those who were spared to 
witness the sad effects of the disaster, thousands, 
perhaps millions, had to fly to the banks of the 
Tigris for the immediate preservaiion of life, as the 
region at once became a desert, where before were 
animation and prosperity. The ruin of the Nahrwan 
is indeed the great blow the country has 1eceived.” 
The ruins of Opis are on the Tigris above Bagdad, 
at the point where the head works of the ancient 
canals would have been situate. 

Let us turn now to our modern witness, Sir William 
Willcocks, whose opinion on irrigation matters cannot 
be lightly disregarded even by his keenest opponents. 
The following are quotations from his lecture named 
above :— 

“Though the Delta of the Tigris cannot compare 
with the Delta of the Nile, the upper reaches are 
quite exceptionally fertile owing to the rich friable 
nature of the soil.” 

“At a distance of 89% kiloms. below Bagdad the 
very fine deposits of the Delta, accompanied by salt 
find their place, and continue to the sea. These last 
linds are easily rendered too salt for cultivation, 
and cannot be compared to the friable deposits north 
and south of Bagdad, which are eminently suited 
for irrigation and cultivation.” 

“Up to kilometre 250 [of the Nahrwan Canal] 
irrigation could be restored to-a land prepared to 
receive it ; while from kilometre 250 to kilometre 400 
the country traversed by the ancient canals fas 
b2come salted, and will need reclamation as well as 
irrigation. This tract can certainly wait.” 

“To me it seems conclusive that, in Chaldea’s 
evii day, the main stream of the Tigris deserted its 
ancient bed, followed the scoured and degraded bed 
of the canal whose regulating head had been swept 
away, and cut out a new channel for itself at right 
angles to its old course. A careful examination of 
the plans and levels can lead to no other conclusion.” 

“* Of all the regions of the earth, no region is more 
favoured sy Nature for the production of cereals 


than the lands on the Tigris... . . Cotton, sugar 
cane, Indian corn and all the summer products of 
Egypt will flourish here as on the Nile; while the 
winter _ products of cereals, leguminous plants, 
Egyptian clover, opium and tobacco will find them- 
selves at home as they do in Egypt. Of the historic 
gardens of BaLylon and Bagdad it is not necessary 
for me to speak. A land whose climate allows her to 
produce such crops in tropical profusion, and whose 
snow-fed rivers permit of perennial] irrigation over 
millions of acres, cannot lie barren and desolate when 
the Bagdad railway is traversing her fields and 
European capital is seeking a remunerative outlet.” 
(Lecture delivered in Cairo, 1903.) 

To this testimony may be added that of Herodotus, 
for the convincing of those who may distrust a modern 
witness. He writes (I., 193): ‘* Of all the countries 
I am acquainted with, Babylon is far the most fruit- 
ful in corn: the soil is so particularly suitable for 
it, that it never produces less than a hundredfold.” 


The Times leading article of August 14th was 
followed on September 23rd by the first of four articles 
by Sir George Cunningham Buchanan on “ The 
Development of Mesopotamia.’ With the exception 
of the removal of the bar at the mouth of the Shatt- 
el-Arab, at a cost of something over a million pounds 
—‘*a work which must be done,” so he states—he 
does not seem to favour reproductive expenditure 
in Mesopotamia on any but a very timid scale He 
attempts to show that ‘‘ development must be slow, 
as the country is nct yet ready for the expenditure 
of huge sums of money on irrigation schemes.”’ But 
he is in favour of transport facilities. He writes: 
‘““T have placed irrigation as second to river regene- 
ration, because I am of opinion that better results 
will be obtained by improving the rivers and develop- 
ing local agriculture on sound lines than by beginning 
at once with irrigation works on an heroic scale.” 
He refers depreciatingly to Sir William Willcocks’ 
irrigation project as ”’ mainly a revival on modern 
lines of old and worn-out irrigation systems.” Even 
if the project is justly described by such terms, there 
is no reason for thinking the worse of it on that 
account, since Babylonia reached the height of her 
prosperity under the old systems. Sir G. C. Buchanan 
states that the irrigation schemes will have to be 
developed very slowly indeed, and carried out simul- 
taneously with the increase of population—a some- 
what hampering condition for anyone entrusted with 
the execution of a project. 

It is not my purpose to consider the “ main con- 
tention” of Sir G. C. Buchanan’s articles in The 
Times and of the leading article of September 23rd 
referring to them, as I am not a ruthless economist 
with a ‘ sack-the-lot ’’ axe to grind, nor the opposite. 
But I am jealous of the reputation of irrigation as a 
means of rapid regeneration for such countries as 
Mesopotamia. Irrigation engineers with any experi- 
ence become enthusiasts in irrigation as a natural 
consequence of their experience, the effect of their 
work—often _ phenomenal— being so evident and 
immediate as to give them the satisfaction of seeing 
the results of their labours, sometimes before the 
works are complete. An irrigation project may take 
two or three years to reach the stage when it begins 
to come into action, but, as soon as it does, the results 
are immediate, and the return sometimes 100 per 
cent. or more, even in the first year. I refer to what 
has actually happened in the past, not to the poten- 
tialities of Mesopotamia. But I do not suppose that 
irrigation projects in Mesopotamia are being con- 
templated when disapproval is expressed of “ vision- 
ary and philanthropic enterprises that cannot pessibly 
show for generations to come any adequate return 
for the capital expended.” 

Irrigation enthusiasts are not the only people to 
be impressed by the result of their labours. Lord 
Milner, an exponent of sound finance, but one who 
can temper “ the cold light of finance ’’ with the warm 
glow of enthusiasm, reveals what his impressions 
were when he was writing his “‘ England in Egypt,” 
after he had been Under-Secretary of Finance to the 
Government of Egypt. He remarks that ‘‘ What is so 
striking about Egyptian Public Works is the largeness 
and rapidity of the return, when capital is wisely 
expended.’ He is referring to the Irrigation Branch 
of the P.W. Ministry. The policy he advocated is 
thus stated: ‘“‘ As long as the irrigation of Egypt is 
in the hands of men like its late or its present chief 
and their principal assistants, the best thing that 
the Finance Ministry can do is to place as much 
money as it can safely afford at their disposal, con- 
fident that whatever is thus spent will bring in a 
splendid return.” In the parallel case of Mesopo- 
tamia I should expect him to advocate the same 
policy. There must, of course, be no waste. As it 
was in Egypt. so it is in Mesopotamia : the two things 
necessary to set the country on its legs are a sound 
administration of finances and the revival of irriga- 
tion on lines that experience has shown will repay 
the outlay involved. 

From what has_ been 
that a sound administration 
a liberal expenditure on the development of 
the country ky irrigation. It is a narrow and 
false view of economy to conceive it as a sealing 
of the money-bags, the hiding of the talent in the 
ground. That is what Turkey did with the talent 
that was entrusted to her. Under the Turk—the 


‘ 


said above, it follows 
of finances implies 





slothful and unprofitable servant—no efforts were 





made to increase production in Mesopotamia, to 
exploit its potentialities. Under the British Occupa- 
tion, Egypt has been made to produce many-fold. 
So, as it now appears probable, the mandate for 
Mesopotamia is to be placed on us: the talent is to 
be taken from Turkey and entrusted to the British 
Government. Turkey may have excused her inaction 
hy pleading that the country is not ready for expendi- 
ture on irrigation schemes ; we, with our record in 
Egypt, must not avail ourselves of that plea if we 
accept the mandate. 

The Times’ leading article of August 14th states 
that, ““no money invested in Mesopotamia is likely 
to show any return for many years to come, if ever.” 
Jts objections to a policy of development by irriga- 
tion are that Great Britain cannot spare the money, 
that the labour supply is deficient and inferior, and 
that the population is insufficient; also that on 
one flank are the Arabs of Nejd, cn the other the 
Kurds, and to the north the Turks. This attitude 
is reminiscent of the early days of the British Occupa- 
tion in Egypt. Referring to the borrowing of the 
first million for irrigation in Egypt, Lord Milner 
remarks: ‘“‘ That a country, which had been ruined 
by excessive expenditure and reckless borrowing, 
should borrow once more in the very moment of 
insolvency, and should do so, not merely to clear off 
existing liabilities, but actually to plunge into fresh 
expenditure, seemed contrary to every maxim of 
financial prudence. There were not wanting critics 
of the highest repute who were vehemently hostile 
to the proposed new outlay. And in principle they 
were entirely right.”’ But in this instance they were 
wrong. As Lord Milner adds concerning this million : 
“It saved the irrigation system, and with it the 
finances of Egypt. It has brought in cent. per cent.”’ 
The borrowing and the spending proved to be the 
true economy in spite of principle. 

As regards the labour supply objection, Sir John 
Jackson should be in a position to estimate its force. 
It may be a difficulty ; as is also the want of popula- 
tion. But it is a maxim accepted by engineers that 
difficulties are made to be surmounted, not avoided. 
The Assuan Dam was not built by the few residents 
within walking distance of the site. 

As for the political objections, they are not as 
serious as those which the Occupying Power had to 
face in Egypt when it had crushed the Arabi rebellion. 
To the west was Senoussi, a possible opponent ; in 
the south was the Mahdi, a certain enemy; at the 
seat of Government was the representative of the 
resentful suzerain, Turkey; and about everything 
were bound the fetters of international privileges and 
treaty rights, made more galling by the obstructive 
policy of one Great Power. 

As a preparation for the study of the subject of 
this article—‘‘ The Regeneration of Mesopotamia ” 
—I would recommend a re-perusal of Lord Milner’s 
“England in Egypt.” The similarity of Egypt and. 
Mesopotamia in many respects has struck observers 
from the days of the prophet Ezekiel onwards— 
Ezek. xxxi. 2-7. It was said, at the time that the 
British Occupation of Egypt began, that irrigation 
was the Egyptian question ; and it was a true saying. 
Those who have witnessed the regeneration of Egypt 
and the results that have followed expenditure on 
its irrigation works will be disposed to prescribe as 
sound finance the same course of treatment for Meso- 
potamia. The special expenditure of £4,000,000 on 
irrigation in Egypt, before the Assuan Dam was built, 
had for return the following results :—The cotton 
crop increased from 3,000,000 ewt. to 6,000,000 ewt., 
in value from £7,500,000 to £15,000,000 ; the timely 
sowing of the peasants’ food crop of maize was en- 
sured ; the cost of raising crops was lowered in con- 
sequence of more favourable water levels; and the 
cultivated area of Egypt increased from 5,000,000 to 
6,000,000 acres, while land doubled in value. The 
money value of all these results is difficult to estimate, 
but compared with the expenditure it must be very 
high. Again, for a further expenditure of £10,000,000 
on the Assuan Dam and associated works, the results 
are represented by figures which may seem incredibly 
high to those who are not familiar with what can be 
effected by irrigation. The figures were given in 
the issue of THE ENGINEER of November Ist, 1913, 
from which the following summary is quoted: ‘“ As 
the total result, the tables show that the aggregate 
selling value of the land embraced in the areas 
affected has increased from £E.191,449,270 to 
£E 487,785,460, that is by ££.296.336,190 ; and the 
rental value of the same from £E.16,269,308 to 
£E.37,773,508, that is by £E.21,504,200.” Since 1913 
more money has been spent and further results 
obtained. 

According to Sir G. C. Buchanan and Sir W. 
Willeceks, the whole of Mesopotamia has now, out 
of a potential area of 12 million acres, a total area 
under cultivation which is considerably below a 
million acres. The soil is good. The respective 
levels of the Tigris and Euphrates are favourable to 
irrigation. According to Sir W. Willcocks, the river 
discharges are sufficient for the irrigation of 7,000,000 
acres of winter crops, and in summer of. 3,000,000 
acres of millet, sesame, cotton, &e., or of 1,060,000 
acres of rice. That is what is handed to us. Such 
being the conditions, are we to shirk our duty, con- 
cerned only with finding excuses for neglecting it ? 

Sir W. Willcocks’: proposed irrigation scheme for 
Mesopotamia embraces six large projects and a 
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WAR WORK CARRIED OUT IN THE DONCASTER SHOPS OF THE GREAT NORTHERN RAILWAY 


(For description see opposite page) 











FIG. 58--MOUNTING FOR 18-POUNDER P. MARK I. 
FIG. 60—COMPONENT PARTS OF ANTI-AIRCRAFT GUN MOUNTING 
FIG. 62—PEDESTAL FOR 3-INCH 20-CWT. GUN MOUNTING 
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FIG. 59-MOUNTING FOR 18-POUNDER P. MARK I. 
FIG. 61—MOUNTING FOR 13-POUNDER ANTI-AIRCRAFT GUN 
FIG. 63—-PEDESTAL FOR 4-INCH HIGH-ANGLE GUN BEING MACHINED 
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minor one, which he places in order of importance 
as follows : 


Estimated cost. 
£1,000,000 


Project. Area, acres, 
. Protection from flood 
2. Land between Bagdad and 
Kufa, including Babylon 
(3. Land along Hai branch 
(S. of preceding) .. .. 
3. Swamp reclamation at Basra 
. Land between Beled and 
EE Sgr oa) a) es 
3. Southward continuation of 
2 along Tigris 
. The Nahrwan tract .. 


1,300,000 .. 9,600,000 


600,000 .. 
200,000 .. 


5,260,000 
2,900,000 
400,000 .. 3,800,000 


2,000,000 
3,800,000 


250,000 .. 
500,000 .. 


3,250,000 . .£28,360,000 


Those are his main schemes ; but he also estimates 
for a gradual reclamation scheme, which he calls 


‘* Euphrates overflow,” affecting some 120,000 acres* 


and costing £675,000. He further provides in his 
estimates for an expenditure of £48,300 for the 
improvement of navigation. 

Of these schemes the protection from flood must 
come first, for it is no good going to the expense of 
raising crops by irrigation if they are not secured 
against destruction by floods. It may ke that Sir 
William’s suggested order of execution is not the 
best, but that can easily be put right. Probably 








the project No. 2 of the above list is in its right place. 


| The different parts of any one project need not he 


undertaken simultaneously, but successively, and 
be brought into action as soon as complete while 
the rest of the project is still in hand, so that the 


| progress may be adapted to the funds made avail- 
| able. 
| commencing work, to adopt a project as a whole 
jand arrange for its continuous prosecution until 
| complete. 
| cussed and decided by the proper people at the proper | 
| time. 
| opinion as to any proposals of Sir William Willcocks | 
| or others, but to protest against the prejudice against 
irrigation which the articles in The Times are calcu- | 
I have endeavoured to show by the | 
| lands through which they flow. 
irrigation in arid countries, such as Mesopotamia, | 
is almost incredibly great, and that its revival in | 
Mesopotamia is more likely to satisfy those who | 
** exaggerated | 


But it would probably be advisable, before 


But these are details that will be dis- 


My object in writing this is not to give an 


lated to create. 
recent results obtained in Egypt that the effect of 


indulge in what The Times labels 
hopes ’’—-in large-type heading—than to justify those 
who prefer oil, or any other medium, to water in 
which to float Mesopotamia in an economic sense. 
To sum up. 
that the prosperity of Assyria of old—now Mesopo- 


| take their place. 


There is, it appears to me, no doubt | 
| who rise after daybreak, and retention would save coal, 





tamia --was the result of a highly developed system 
of irrigation, and the cause of its decline and ruin 
was the failure to maintain that system in working 
order. What Mesopotamia requires for its regenera- 
tion is clear. It requires protection from floods, 
enforced stability of its river at the points vital to 


| irrigation, a thoroughly developed system of canals 


and agricultural drains, and a well-administered dis- 
tribution of water. The ruin of the ancient canals 


arose from failure to secure stability of the river at 


the vital points, and the decline of the country’s 


| prosperity fo lowed from lack of enterprise in restor- 


ing the canal head works or building new ones to 
The time has now come to harness 
the twin rivers of Mesopotamia as the Nile has been 
harnessed, and compel them to the service of the 








THE President of the French Chamber of Commerce, 
Monsieur Pascalis, advocates retaining summer time 
throughout the year. The application of the eight-hour 


| day, he says, by causing an hour’s delay in starting work, 


means a considerable reduction in the number of people 
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British Railway Workshops in 
War Time. 
No. IX.* 


THE DONCASTER WORKS OF THE GREAT NORTHERN 
RAILWAY. 


Tue outstanding feature of the munitions work 
done. on behalf of the War Manufacturers’ Sub- 


committee, by the Great Northern Railway Com. | 


pany at Doneaster under the direction of Mr. H. N. 
Gresley, the locomotive superintendent, was the 
machining and finishing of guns and gun parts. 
Figs. 58 and 59—the two top engravings on page 374 
are two views of the mounting of an 18-pounder 


Pp. Mark I. gun for merchantmen. The first is a | 


right-hand side view; the second, a left-hand side 
view, With the gun slightly elevated. The actual gun 
and recuperator were supplied to Doncaster where 
the range details and the pedestal were made, and 
the whole weapon put together. Fifty guns were 
dealt with in this way. 

Forty-seven pedestals for 3in. 20-ewt. gun mount- 
ings—see Fig. 62, page 374-~-were also made. The 
original forgings of these mountings weighed 30 ewt. 
each, but when finished each weighed 5} cwt. Forty- 
seven cradle bodies for the same weapon were 


pieces of work done. These pedestals were built up 
from steel plates. Fig. 63, page 374, gives a view of 
one jigged on a lathe so as to have the base Ting 
turned and the roller ring ground to the correct 
conical shape. This was a difficult job, as the roller 
| ring was of hard steel. It was done by jigging the 
| trunnion brackets on the face plate of the lathe and 
| using a temporary centre bolted to the base to take 
| the back centre. This arrangement enabled the base 
| to be turned perfectly central with the axis of the 
| trunnions. 

Eighty trunnions for the cradle of the 6in. 26 eWt. 
howitzers were supplied. They were of high-carbon 
steel, turned to within '/,,in. of finished dimensions, 
| and, after being hardened and tempered in oil. were 
| machined to a finish. Fig. 65 shows one of them. 
| Amongst other work was the manufacture of cap- 
| Squares for 4. 5in. howitzers—three hundred and sixty 
| nine pairs made—and for 60-pounders —five hundred 

and eleven pairs made. These pairs were made trom 
| steel forgings and were machined throughout to 
| .0Olin. 

| In addition to this work, thirty-one 36in. search- 
| light projectors of the naval type were cleaned, 
| overhauled and converted from mechanical control 
| to hand control for land service. 

| Jn the matter of ammunition the works at Don- 
| caster supplied 124,236 6in. shells, 56,100 fuses, 
' 43,000 adapters, renovated 4,267,093 18-pounder 

















FIG. 64--SIGHT ARMEFOR 3-INCH GUN 


machined from castings, of manganese bronze, 
supplied to the company. Very careful work, with 
extreme accuracy in lining up, was necessary as 
they were vital part of the mountings. These cradles 
had to be absolutely correct. 

Seventy base plates, on which the pedestal of the 
3in. high-angle gun rotates, were supplied. Each 
was cut from a rolled steel plate weighing 46 ewt., 
but the finished base weighed 9 ewt. 2 qr. only. The 
elevating gear for the same gun was also cut from 
the solid plate weighing 2 ewt. 2 qr., and required a 
lot of milling before being finished, when it weighed 
1 qr. 121b. These parts were made in pairs, right- 
hand and left-hand, and seventy-six pairs were 
supplied, whilst of the “ sights rocking bar arm de- 
flection’? for the same-—Fig. 64—one hundred and 
four were milled on jigs from a solid forging, weighing 
1 ewt., and, when finished, weighed 22 lb. We believe 
that the authorities were very pleased at the excellent 
way with which this difficult job was executed. 

Another task that also, we understand, pleased 
Woolwich was the mounting for the motor lorry 
quick-firing 13-pounder anti-aircraft gun. These 
mountings are composed of three parts. On the left 
in Fig. 60, page 374, is seen the outer frame of steel, 
of which one hundred and sixty-eight were supplied. 
The fudgels were sent from Woolwich. The trunnion 
brackets were machined out at Doncaster. The 
middle part of Fig. 60 is the inner frame, of which 
thirty-two were supplied. They were made of tin. 
nickel steel, fabricated and built up at Doncaster. 
On the right in Fig. 60 is the cradle, which is the same 
as that for the 18-pounder field gun. The manganese 
bronze casting for this part was supplied by Woolwich, 
and it had to be bored out, the trunnion ‘fitted and 
the bearings for recoil cylinder bored and screwed. 
Fig. 61 shows the three parts assembled, and it may 
here be said that in this gun the essential feature was 
to reduce weight without sacrificing any of the 
absolute rigidity also necessary. 

Another ticklish thing, because of the difficulty in 


securing absolute accuracy in so big a job, made at | 


Doncaster was the pedestal for 4in. high-angle guns, 
‘even of which were supplied, forming one of the last 








* No. VIII. appeared October 3rd. 


FIG. 65—TRUNNION FOR CRADLE OF 6-INCH HOWITZER 


cartridge cases, in addition to 138,000 renovated for 
the Admiralty, and made the following drop stamp- 
ings : —150,000 noses for 6in. shell, 128,090 base 
plates for 6in. shell, 47,000 noses for 4.5 shell, 50,000 
rifle bodies, 6000 rifle noses, 4000 tank links, 3100 
serew coupling nuts and 15,000 various parts for gun 
carriages. The total weight of drop stampings for 
war purposes was 1060 tons. 

When the renovation of cartridges was commenced, 
Mr. Gresley undertook to handle 5000 per week. 
This figure, however, soon became 10,000 a week, 
and after boys had been replaced by women the out- 
put was increased to 50,000 per week, at which figure 
it was maintained until February, 1918, when the 
work was stopped. The output promised for the 
6in. shell was 250 per week, but 1000 were turned out 
per week by July, 1916. That the work was well done 
was shown by the fact that the percentage of rejec- 
tions owing to bad workmanship was only 0.17 per 
cent. 

In addition to the foregoing, the Doncaster works 
supplied 913 general service wagons and 750 ambu- 
lance stretchers. 








Screw Gauge Making at Guildford. 


First considerations, even in the mind of a pro- 
| gressive manufacturing engineer, would probably 
lead to the impression that a man who habitually 
thought of dimensions in ten-thousandths of an inch 
was either an academician or was a producer whose 
output was small as compared with the labour costs 
of his estabiishment. The art of fine measurement 
has, of course, beon very iargely brought home to 
English manufacturers within the iast few years by 
munitions work, which has necessitated interchange- 
ability in the broadest sense of the term ; but even in 
such work the degree of exactitude required has only 
necessitated the subdivision of the inch into a thou- 
| sand parts. At Rhides Hiii, near Guiidford, however, 
|errors in machining are often measured by the 

ten-thousandth part of an inch, and Mr. Drummond 
does not consider that he has seeured a rosiiy good 


accuracy until the error is only “ half-a-tenth” 
(of a thousandth). Anyone who contemplates the 
production of the Drummond “ five-pound lathe,” 
or sees, before long, an even more remarkable lathe 
of similar, though smaller, kind, will appreciate that 
conomical mass production must have been brought 
to a high degree of perfection at the works where 
such practices as these are in vogue. 

There is really quite a close relationship between 
oxtremely fine degrees of measurement and mass 
production, or interchangeability—the two conditions 
of manufacture are inseparable. Mass production 
necessitates machining operations on the large 
majority of parts being finished within limits of dimen- 
sions, reckoned by thousandths of an inch, and the 
tolerances which are allowed on gauge dimensions 
are only acceded to as it is appreciated that a nearer 
approach to accuracy could not be attained by men 
in competitive work. But the tolerances so closely 
approach the limits of dimensions which may mean 
the rejection of a part that it is essential for the gauges 
themselves to have only extremely small errors. In 
other words, the shop foreman wants all the allowance 
for his men, and he cannot afford to give any of it 
away to the gauge maker, and expects his gauges to 
be really accurate within, say, the ten-thousandth 
part of aninch. This condition of affairs was brought 
home very forcibly to Mr. Drummond when he found 
that the Ministry of Munitions was purchasing pre- 
sision lathes made by his company and issuing them 
o manufacturers for the purpose of making screw 
gauges. The degree of exactitude demanded in the 
work passed by the gauges was as great as the accuracy 
zuaranteed in the lathe. The gauge makers, however, 
»verlooked the fact that: it was possible for the two 
rrors—in making the gauge and in working to the 
zauge—to be complementary until a large number of 
manufactured parts was rejected. They then blamed 

he lathe, although it was fully as accurate as it was 
ruaranteed to be. It thus became necessary to pro- 
luce a lathe which would generate gauges with much 
zreater refinement than was previously possible, 
and in this way give the benefit of practically the 
whole of the allowances to the machinist using the 
gauges. By means of a radical change in design the 
performance of the lathe was so improved that the 
gauges could be guaranteed to be accurate within 
one ten-thousandth of an inch. Before, however, 
going on to describe this lathe in particular, we will 
show how efforts to secure a high degree of accuracy 
in the Drummond works have actually resulted in a 
tendency towards mass production. - 

The alignment of the lead screw with the bed is 
naturally an important matter in a high-class lathe, 
as is also the corresponding alignment of the splined 
shaft used to operate the cross-slide. The lead screw 
passes through three bearings placed at different 
positions along the bed, while the shaft has two bear- 
ings. At one time these five bearings were got into 
line with the bed by a tedious process: of hand fitting, 
which occupied over 50 hours in the case of a Tin. 
lathe. The chief difficulty was, of course, that, well 
known to engineers, of getting two holes at opposite 
ends of a casting truly in line. A solution of the 
trouble was found in the construction of a special 
horizontal drilling machine with two opposed heads. 
The two heads are fixed at a distance-apart that will 
accommodate the longest lathe bed, and are lined 
up with the greatest accuracy by means of a very 
stiff girder-like casting of aluminium, set up between 
the centres. The lathe bed to be drilled is placed on 
a carriage which travels between the drilling heads, 
and is set in position by a rib on the catriage engaging 
with the planed edge of the bed. The various holes 
for the shafts can then be drilied and reamered out 
at one setting with the assurance that they will be 
cruly in line. It is easy to see that an enormous 
amount of time is saved by this drilling machine, 
and that, provided it is kept busily oceupied. which 
we understand is actually the case, it wili quickly 
copay the capital outlay. Drummonds have recently 
built an elaborated form of this double-headed drilling 
machine, and are contemplating putting it on the 
market. The first example of this new machine, 
which we viewed recently at the works, is fitted with 
about 50 drilling speeds and a large range of feeds. 
The gears for these variations are all enclosed in the 
bed of the machine, but yet are quite accessible. 

Another direction in which accuracy and economy 
have run in parallel is in the machining of the cross- 
slide saddles of the smaller lathes. These castings 
are machined up on three faces at once by a large 
gang milling--eutter, which ensures the sides being 
parallel. In order to grip the pieces the T slots in 
the fourth face have to be employed, but it was found 
that with ordinary casting methods the position and 
shape of the slots was too uncertain to register with 
the holding devices. It was thus decided to mill the 
slots out of the solid, and a special machine was put 
down for the purpose. Experience has shown that 
th‘s slot miller will cut the T slots in less time than 
would be occupied by the foundry moulder in placing 
slot cores in position. It entirely eliminates fettling 
the slots, and the result from the users’ point of view 
is undoubtedly superior. 

From the foregoing remarks it will readily be 
grasped that the Drummond shops contain a number 
of highly specialised machines, and. it might be 
thought that their economical employment would 








be a difficult matter ; but a novel form of time and 
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cost-keeping overcomes the difficulty. When the 
shop was first laid out it was assumed that each 
machine was in an imaginary enclosure and supplied 
with power, &c., much after the fashion of the 
‘stands’ in a large tenement Jace factory. Thus 
each machine becomes a separate unit, and is charged 
up appropriately for power, floor space, depreciation, 
tools, supervision, &c. 
together, and represent the costs of having the machine 
in the shop regardless of the amount of work it does. 
Wages form a separate item, and, as they are paid on 
the bonus system, vary with the cutput The 


All these items are grouped | 


the benefit of the extra wages, and the company 
profits by the reduction in the standing charges per 
piece made. Mr. Drummond assures us that this 
system has proved thoroughly profitable and far 
more satisfactory than profit-sharing, some efforts 
at introducing which were once tried, or any other 
method of paying the men. At one time, certainly, 
there was some doubt as to the ultimate success of 
the plan, as the men had the idea that they would not 
benefit to a similar extent if their earnings were more 
than a time and a-quarter paid at ordinary rates, and 
it was noticeable that production stood at this rate. 


machinist clocks his time to a special number if he is |} One adventurous spirit among the men, however, 














FIG. 1i—SCREW-GAUGE MAKING 


held up by lack of material, while other numbers | elected, on getting married, to see how much he could | 


indicate that the machine was under repair and 
several other contingencies. The works 


ing the machines as economically as possible. 


This system of charging each machine with its own | 
special costs also has the advantage that it enables | 


a better estimate to be made of the cost of producing | the standard of the National Physical Laboratory. 


any article than is possible with the old-fashioned 
system of adding a general percentage to the wages 
alone. 


manager, | 
by reviewing the records of the various machines, | 
can easily decide if the working programme is employ- | 


The standing charges which must be set | 


against a machine, according to the new system, | 


which is obviously more correct, vary from just ove 


MACHINE 


earn, and when his mates learned that he was paid 
in full for his increased output, the working capacity 
of the whole shop increased enormously. 

But to revert to accurate screw gauge cutting, 
| which was the ostensible reason for the visit to Guild- 
ford which has inspired the foregoing notes, screw 
gauges, to be of any real value, must, of course, pass 


|The graph which accompanies a National Physical 
Laboratory certificate for a screw shows the errors of 
pitch to such a scale that an error of one-thousandth 
of an inch would take the curve right off the paper, 
which is about 2in. wide on either side of the datum 


of accuracy, although it cannot, of course, be employed 
on steel which has already been hardened. 

This tool, of which a plan view is given in tho 
engraving,, Fig. 1, has been designed for the 
purpose of cutting screw gauges of extreme accuracy, 
and the machine will cut screws with a greater degree 
of accuracy than any precision lathe of the usual 
type in which, however accurate the lead screw may 
be, or may be compensated to be, there are present 
a great many other elements of error such as give in 
slides, errors in gear wheels, errors in thrust bearings 
of lead screw and mandril, &c. However good the 
workmanship of these parts may be, there are always 
present small errors which may be cumulative in 
result. Siides, for instance, however well made, 
must always have a working allowance, in some casey 
greater than the maximum error allowed in the work 
to be performed. 

In the machine under review, however, there are 
no gear wheels, no thrust bearings, and no movable 
slides in use when working. A direct copy of the 

| lead screw is in fact attained. The design is primarily 
that of a lathe having a mandril carrying the work, 
with the lead screw integral with the mandril. The 
whole lathe, complete with the back centre, mandril, 
and lead screw, is made of circular exterior form, 
ground concentric with the axis of the centres and 
screw. A portion of this hollow cylindrical lathe is 
cut away to receive the work. The whole lathe is 
closely fitted in a cylindrical hollow exterior casing 
which carries the bearings for the compensatable 
lead screw nut holder, the arrangement for holding 
|the cutting tool and the driving and reversing 
| mechanism. 

The tool holder is adjustable for height, and is 
| firmly carried in a slide which has a quick withdraw 
action by a movement of a lever from left to right. 
A movement of the same lever from right to left 
allows the tool to re-enter the work plus or minus 
|any desired amount as set on the micrometer, the 
/movement being effected by a spring against a stop 
set by the micrometer screw, which does not have to 
| aoe the slide, but merely resets the stop. As the 

force acting against the stop is always the same, the 
amount set is exact; having allowed the slide to 
come up to the stop a slight continuance of motion 
in the same direction solidly locks the slide. A 
| micrometer side setting is also provided with a locking 
lever below the tool slide. Thus when cutting there 
are no slides at work, the whole slide rest being locked 
rigid. The lathe itself carrying the work travels 
against the rigid tool with precisely the movement 
given by the master lead screw, the only possible 
other movement being absolutely axial with the work, 
and therefore having no effect detrimental to its 
accuracy. 

An automatic release movement is provided with 
easily accessible adjustable stops, which can be set 
to release at the end of each cut and each return. 
Forward or return motion is controlled by a lever, 
and a release stop is provided to stop the motion at 
any desired time without waiting for a complete run 
up to the end stops. The drive is effected through a 
spiral gear working in its own bearings and free from 


| 
| 
| 
| 











FIG. 2—TESTING 


a shilling an hour to somewhere about half-a-sovereign. 


FOR HEIGHT OF CENTRES 








| line. Throughout quite a number of graphs which 


but there is not nearly such a wide difference between | we inspected at the Rhides Hill works there was not 


the wages paid to the men working them—which 
shows how irrational it is to make the wages alone 
a direct measure of the cost of production. 

The importance of the standing charges in the cost 
of running a shop of this class may be gauged from 


| one in which the line deviated more than two-tenths 
| of an inch, and some indicated errors of less than 
| half one ten-thousandth of an inch at any point in 

the length of the screw. Some of these screws were 
| generated by a grinding process, which is capable of 


the fact that Drummond Brothers give to the men | cutting screws from the solid blank even when the 
all the additional wages due to increased production | pitch is as fine as 60 per inch ; but, as the operating 


brought about by the bonus system of payment. 


Once a rate of pay for an cperation has been fixed, | company, we are not just now at liberty to describe 


it is not altered even if a new jig or machine is intro- 
duced to facilitate manufacture. The men get all 


rights for this process are being transferred to another 


them. The screw-cutting machine already mentioned 


|is, however, capable of working to an equal degree 


'any bearing on the mandril. 
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FIG. 3—TESTING PERIODIC ERRORS OF LEAD SCREW 


The change from for- 
ward to reverse motion is made by clutches provided 
with automatic compensation for wear. The lead 
screw and nut are easily interchangeable with others 
of different pitches. 

The engraving illustrates the machine with the 
upper case removed, showing the interior construc- 
tion. In this figure A is the master nut holder con- 
tainer ; B is the nut holder which rotates in a bearing 
in this container, and is provided with adjustable 
thrusts. From the nut container B projects a lever 
with a ball end C, which bears against the compensator 
working on the top of the machine. The nut rotates 
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under the influence of the compensator lever in its | time to set his micrometers between each cut. The | description of the tests employed at the Drummond 
own bearing independently of the master screw itself. | drive is transmitted through a friction clutch, which | works. 


It has therefore no twisting or locking tendency, as 
is usual with rotating nuts for compensation. G is 
the master screw fitted to the taper end of the spindle, 
and therefore practically integral with it. D' and D* 
are the halves of the driving case placed slightly 
apart, showing the driving wheel E, which runs on 
its own bearings in D! and D?, and is quite clear from 
the mandril itself, which it merely rotates without 
any side pressure. 

The lathe proper, F, is practically a complete lathe 


| works smoothly and is fitted with a spring striker, 
| 80 that the grip of the clutch is entirely unaffected 
| by wear. A small pull knob Q instantly releases 
| the machine at any point of the travel, so that it is 
|not necessary to wait until the traverse of the 
|machine throws out the drive should it be neces- 
| sary to reset without waiting for the full travel. 

The machine has been designed primarily for ex- 
| terior screw gauge work. Interior or ring gauges 
can also be cut on it, but the tool must in that case be 

















FIG. 4—-TESTING PITCH UF LEAD SCREW 


of circular exterior form sliding bodily within the 
casing, and carrying the work between centres past 
the fixed cutting tool H and regulated to stop the 
machine at the end of each backward and forward 
traverse by the adjustment of the stops I and J. 
The tail barrel K can be bodily withdrawn from its 
taper seating in the tail end of F. This enables 
interior work to be more easily done, as the end of 
the interior tool would not then foul the centre. 

The handle L is provided for the quick withdrawal 
and insertion of the tool to the depth desired and by a 
continuation of the movement solidly locks the whole 


reversed and used so as to cut on the inner side of 
the job. For greater convenience, when it is desired 
to make ring gauges in quantity and similar internal 
work, a modified form of the machine is made. In it 
the work is brought right to the end of the machine, 
and the slide rest, placed conveniently at the end of 
the bed, can be swung clear for testing or gauging ths 
work and then returned to exactly the same position 
to resume cutting. The actuating handles are also 
brought to the end of the machine. This is the most 
convenient form possible for interior work, but can 
be used only for such"work. 


The great difficulty in testing a lathe, as in other 
tests, is to devise a test which will give the accuracy 
or inaccuracy which may be present in the particular 
part being tested, while eliminating as much as possible 
secondary causes of error. It will be seen, however, 


| with this system of tests, which are numbered in 


rotation, that, with the exception of test 3, which 
depends on test 1 being passed as accurate before the 
reading of test 3 can be taken as definitely giving a 
reading, a direct reading is obtained for each test of 


the part under test only, and does not depend upon 


any accuracy in the apparatus itself, with the excep- 
tion of the actual reading of the micrometer used. 


| Taking them in order :— 


Test 1—Lineability of centres with carriage slide. 
A bar of any convenient length—or, for testing a long 
lathe, several bars of varying lengths—is taken and 
placed between the centres. These bars have two 
rings or washers near each end, which are ground 
exactly to size. A micrometer is placed horizontally 
in a simple holder held in the tool post, and the 
micrometer is read against the bar close to the tail- 
stock. The saddle is then run up to the headstock 
end, and a reading taken at the other end of the bar. 
In order to ensure that no error is present owing to 
inaccuracies in the bar itself, and for very fine read- 
ings or when an accurate bar is not available, the bar 
can be reversed end for end and the micremeter 
touched on the same spot on the bar. This also 
eliminates any error in the centring of the bar, pro- 
vided, of course, that the lathe centres are of equal 
angle, as would presumably be the case. If any 
inaccuracy is discovered in this it must be put right 
before the other tests are proceeded with, except 
tcst 2, which can be carried out immediately. The 
correction for test 1 should be made preferably tem- 
porarily by packing or setting over the tailstock, 
as before any actual scraping or rectification takes 
place it would be necessary to discover whether the 
inaccuracy was caused by the head and tailstock 
being out of line only with each other or out of line 
in themselves. The temporary rectification of the 
lineability of centres will enable the other tests to be 
applied for accurate readings. It is obvious that by 
using a bent holder, as shown in Fig. 2, allowing a 
micrometer to be used vertically a test in exactly 
a similar manner may be made for any variation in the 
height of centres. If an error is found here, this must 
also be temporarily rectified by packing the tailstock 
or in any other convenient way as the variation in 
height of centres may affect test 3, and this, again, 
should be done before any actual scraping or rectifica- 
tion takes place, which it is better to leave until the 
tests have been gone through as a whole and the 
actual cause of error discovered. It is presumed in 
the above test that the live centre runs true. If there 
is any doubt, a reading can be taken by the micro- 
meter and bar placed as for test 1, reading the micro- 
meter against the bar close up to the live centre 
and revolving the centre, but not allowing the bar to 
revolve. If there is any difference during the rotation 
the centre should be turned or ground in position 
before proceeding any further. 

Test 2.—With the bar still in place and a micro- 











FIG. 5—-TESTING PITCH OF LEAD SCREW 


of the slide rest. The depth of the cut is regulated | 








Although, as we have already indicated, the utmost 





by a micrometer M, which is graduated in thousandths | care is exercised in maintaining the accuracy of the 
and by vernier to ten-thousandths. A second micro- | individual parts of the Drummond lathes and the 
meter N allows for side adjustment after releasing | various items are rigidly inspected before assembly, 
the lever O underneath the slide rest. The handle P| tests are subsequently carried out on the complete 
when drawn to the right produces forward movement | machines to detect any possible accumulated errors. 
of the lathe, and when pushed to the left backward | These tests are really very simple in nature, but, in 
movement. The stops I and J release this handle | view of the fact that it has required considerable 
and place it in the neutral position at the end of each | thought to evolve a set of experiments which will not 
cut. The action is easy, definite, and unhurried, and | only test a lathe, but will also indicate the degree of 
does not confuse the workman, but gives him ample ' divergence from absolute accuracy, we give below a 





FIG. 6—TESTING PERIODIC ERROR OF MANDRIL 


meter used horizontally and perpendicularly on the 
bar, a similar test should be applied at the tailstock 
end of the bar, both with the tailstock barrel fully 
extended, and again when drawn in. This will give 
a reading of any inaccuracy in lineability horizontally 
or sideways in the tailstock itself. 

Test 3.—With the tailstock centre true with the head- 
stock centre a cross bar is put in at right angles to the 
bar between the centres, carrying a micrometer 
which is read against any spot on the face plate, 





the largest possible face plate being used. The 





378 


THE ENGINEER 


Ocr. 17, 1919 








micrometer should be read when at the top and 
bottom of the face plate in a vertical direction and 
again when towards or away from the operator in a 
horizontal direction. In making this test the micro- 
meter should always be applied to the same spot on 
the face plate, and the face plate revolved round to 
bring the spot in position, otherwise the test would 
give an untrue reading, owing to any error in the face 
plate itself. Revolving it and reading to the same 
spot eliminates any such inaccuracy. The vertical 
reading will, of course, give the degree of accuracy in 
lineability of the mandril in a horizontal direction, 
and the test from sida to side will give the dégree of 
accuracy in lineability of the mandril with the bed. 
Test 4.—Squareness of cross slide with bed. A 
micrometer is placed directly in the tool post and is 
read to the mark on the face piate when the mark is 
directed towards the operator, and the slide is then 


Agricultural Tractor Trials. 


No. Iv.* 
In addition to the ploughing tests on both heavy 
and light land, the machines entered for the above 
trials had to undergo tests for haulage, cultivating 
and threshing, and although their behaviour was 
generally highly satisfactory there were one or two 
instances in the haulage tests when the tractors failed 
to come up to expectations. The failures were, 
however, due to the manner in which the load was 
coupled up to the tractor and the position of the 
drawbar, which prevented the tractors from making 
the best use of their power. Incidenta.lv, the haulage 
tests served to demonstrate the value of rubber 
tires. The Garner tractor, which weighs well under 


machines which took part in the trials and which 
have hitherto not been mentioned. 

The Mogul tractor, which is illustrated in Fig. {9 
page 384, is now well known in the agricultural wor|q_ 
It is a general purposes machine, with a vertica] 
twin-cylinder paraffin engine, Sin. bore by 12. 
stroke, developing 30 horse-power at a speed vj 
550 revolutions per minute. The final drive is }), 
chain running in an oil bath, and two forward road 
speeds are provided, namely, 4 and 2 miles per how, 
and one reverse speed of 2 miles per hour. The engir. 
is fitted with a mechanical lubricator for the maj) 
bearings and parts, a high-tension magneto wit |; 
impulse starter and throttle governor, which jx 
claimed to be dust-proof. The front wheels a). 
40in. diameter by 6in. face, and the driving whe«|. 
are 60in. diameter by 12in. face. Extensions ayo 
included for the driving wheels, which will add anot hi 








FIG. 11 


run as far as possible away from the operator, the 


THE PICK TRACTOR PLOUGH 


| 2 tons and is rated 





at 27 horse-power, for the purpose 


face plate being revolved half round and the micro- | of the haulage tests was shod with detachable sectional 


meter read to the same spot in the new position. Any 
difference in this reading must be lessened by or 
added to, as the case may be, by the reading obtained 
for sideways accuracy ot the mandril in test 3. 

In cases where accurate screw cutting is to form 
part of the lathe’s services the leading screw must be 


tested both as regards pitch and periodic errors. | 
The periodic errors are tested by means of the rig | 


shown in Fig. 3,in which, it will be seen, an indicator 


is arranged to bear against the end of the lead screw | 
and a counterweight used to press the saddle and | 


serew up against the end bracket. The readings of 
the indicator, as the screw is rotated, will show the 
periodic errors. The pitch of the screw can be 
tested either by reading on to a Société Genevoise 
rule, through a microscope, as shown in Fig. 4, or 


| the power units. 


rubber tires, and succeeded in hauling its load where 
other machines failed. The rubber tires were secured 


|ia three segments, which could be clamped to and 


detached from the road wheels in a very short space 
of time, thus converting the machine into an excellent 
vehicle for road purposes. 

In spite of the meritorious performances of nearly 
all the tractors, we are inclined to think that many 
of them have still an insufficient margin of power for 
ploughing purposes, and that the very heavy wear 
and tear of agricultural! work, coupled with un- 
skilled attention, will soon make themselves felt by 
For it must be remembered that 
ploughing imposes very much more severe conditions 
on an engine than are experienced ordinarily by the 


motor car. In motor car work the engine for the 


FIG. 12--THE WEEKS-DUNGEY TRACTOR 


Gin. to the tread. A belt pulley, 19in. diameter and 
9in. face, is provided for driving stationary plant 
The weight of the Mogul is between 4 tons and 5 tons. 
and in the trials it hauled a four-furrow plough. The 
International Harvester Company of Great Britain. 
Limited, was responsible for the above competitor, 
as well as for the International Junior and the Titan 
The International Junior differs essentially in design 
from both the Mogul and the Titan. The machine is 
particularly light for the power exerted, which should 
place it at an advantage compared with some of its 
rivals when in use on heavy land. The engine is ot 
the four-cylinder vertical type, gives 22.5 
power at 1000 revolutions per minute, and has over- 
head valves. The cylinders are 4in. by 5in. Three 
forward speeds of 4, 24, and 1}? miles per hour and 
one reverse speed of 2} miles are obtainable, the draw- 
bar pull on the low gear being 2500 1b. The trans- 


horse- 








by using a stop fixed to the bed in conjunction with 
another on the saddle and a series of length bars, as 
shown in Fig. 5. Periodic errors in the mandril can 
be detected by an arrangement very similar to that 
used for the leading screw, utilising a bar and indi- 
cator against the live centre, as shown in Fig. 6. 





Tue French:Sénate having passed the Bill for carrying 
out the hydraulic works on the Rhone, the new law will 
shortly be promulgated. It was pointed out during the 
debate that the quantity of coal necessary to produce 
the energy furnished by the Rhone would cost from 
seventy to eighty million francs a year, and would neces- 
sitate 40,000 trucks for its transport. At the end of 
seventy-five years the State will become proprietor of 
800,000 horse-power supplied by the hydro-electric plants 
on this river. 


FIGS. 13 AND 14—THE SAUNDERSON TRACTOR 


major portion of its life only gives off a fraction of 
its full power, whereas in ploughing the engine is 
called upon to provide for a much higher load factor 
continuously. Under such conditions we are dis- 
posed to favour the slower speed engines with ample 
power in spite of their extra weight and somewhat 
cumbrous appearance. Although simplicity and 
accessibility are both desirable features for agri- 
culturists, it is not always an advantage to make 
certain parts too easy of access. In fact, some of 
the more vital portions are best sealed up to prevent 
unskilled persons from tinkering with them. There 
is ample room for improvement in some of the imple- 
ments which are being used with tractors. 

We now continue our description of the various 


* No. III. appeared October 10th. 








mission is by means of an enclosed dry-running 
multiple-dise clutch and train of gears, and the final 
drive is by means of a pair of roller chains and 
sprockets on the rear wheels. A ten-gallon tank 
is provided for paraffin, and there is an auxiliary 
petrol tank holding 1} gallons. The Titan tractor 


another American—which is illustrated in Fig. 20. 


| page 384, has been on the British market long enough 


to justify its claims to success. The engine is of the 
twin-cylinder slow-revolution type, with cylinders 
6}in. bore by 8in. stroke, and runs at 500 revolutions 
per minute. A high-tension magneto is fitted. Two 
speeds of progression forward are provided, namely, 
2? miles and 2 miles per hour, and one reverse speed 
of 2 miles per hour. The two front wheels are 36in. 
diameter by 6in. face, and the rear wheels are 54in 
diameter by l0in. face. The gross weight of this 





Ich 


19, 
ld. 


Ocr. 17, 1919 


THE ENGINEER 


379 








machine is 3 tons 5cwt. The final drive is by chains, 
and a belt pulley 20in. diameter by 8}in. face is pro- 
vided for operating stationary machinery. 

The G.O. (General Ordnance) tractor, illustrated 


jn Fig. 


speeds of 5 miles, 2# and 14 miles forward and 1} miles 
reverse. The drive is taken from the gear box through 
a leather disc flexible coupling to the final drive shaft, 
and this shaft is provided with a differential clutch 


21, page 384, hails from the United States, and | operated by a lever, so that when the machine is 


its chief feature is a friction drive giving six forward | running in a straight line both wheels are driven, 


per minute. Three forward speeds are provided, 
namely, 43, 2.16, and 1.54 miles per hour, while the 
reverse speed is 2.16 miles per hour. The road 
wheels are driven by spur gears. The weight is 
2 tons 19 ewt., and the wheels are 30in. and 48in. 
diameter by 10in. tread. 








FIG. 15-—-THE MOSELEY TRACTOR 


speeds and a reverse. It is propelled by a four- 


but for turning at headlands the clutch is disengaged 


cylinder engine with cylinders 4}in. by 5jin., giving | and only the permanently fixed wheel is driven, thus 


30 horse-power at 1000 revolutions per minute. The 
travelling speeds vary between 3.9 and 2.5 miles per 
hour forward, and the same in the reverse direction, 








FIG. 17—THE 


the final drive being through spur gearing to the live 
axle. A belt pulley 10in. diameter by Gin. face is 
provided for driving machinery. The gross weight of 
this machine is under 2 tons, distributed over four 
road wheels 30in. diameter by 5}in. tread at the front 
and 46in. diameter by 10in. wide at the rear. The 
machine is spring-mounted, and during the trials 
hauled a three-furrow plough. A small turning circle 
is a feature of this machine. The agent for the G.O. 
tractor is Mr. A. Stockwell, Lennox House, Norfolk- 
stveet, Strand, W.C. 2. 

In the new Pick machine, which is built by the Pick 
Motor Company, Stamford, the designer has attempted 
to avoid the leading features of other makes, as will be 
seen from the illustration given in Fig. 1]. It is of 
the three-wheeled pattern, and is complete with a four- 
furrow self-lifting plough, which is operated from the 
tractor. The engine has four cylinders; 43in. bore by 
5in. stroke, and develops 30 horse-power at 800 revo- 
lutions per minute. No fewer than nine forward 
speeds, varying between 4} miles and 1} miles per 
hour, and nine reverse speeds, varying frcm 33 miles 
to 12 miles per hour, are provided. The final drive 
is by means of roller chain and spur wheels. The 
gross weight of the Pick machine is 2 tons 4ewt. The 
front central steering wheel is 30in. diameter by Sin. 
wide, and the rear wheels 20in. by 6in. wide. During 
the trials this machine was hauling a three-furrow 
plough, but we noticed that the situation of the 
driver's seat was such that a good view vf the work 
done by the plough was not easily obtainable. This 
is a feature which ought to be remedied in future. 

The Weeks-Dungey four-wheeled tractor—see Fig. 
12—isa neat light-weight machine with a four-cylinder 
monobloc paraffin engine having cylinders 4}in. bore 
by 5}in. stroke, giving 30 horse-power at 900 revolu- 
tions per minute. The engine is mounted at three 
points. The clutch is a steel disc operating between 
two wire-woven asbestos rings, and is completely 
enclosed. The gear box provides three forward 





enabling the machine to turn in a very small radius. 
The final drive is by-spur pinions and internally 
toothed rings bolted to the driving wheels. The 








GRAY TRACTOR 


front wheels are 30in. diameter by 5in. wide, and the 
rear wheels 40in. diameter by 10in. wide. The 
machine is spring-mounted on the front axle only. 
The Saunderson tractor—Figs. 13 and 14—is much 
on the lines hitherto adopted by this firm, but the 





FIG. 16-—-THE EMERSON TRACTCR 


We referred to the Cleveland tractor, or the Cletrac, 
in our preceding article. A view of the inachine is 
given in Fig. 22 on page 384. 

Several machines which took part in the trials still 
remain to be mentioned. The Santler tractor, made 
by C. Santler and Co., Limited, Malvern Links, is 
a self-contained tractor and two one-way ploughs, 
one at eachend. The ploughs are swung ina centrally 
pivoted frame, which embodies the motor. There 
are two seats on the frame for the driver, one facing 
each way, and the steering wheel is placed between 
them, so that on reaching the end of the furrow the 
driver has only to take the other seat, raise one pair 
of ploughs and lower the other— which is done by 
means of a hand lever-—and start straight away on 
the return trip. The engine has two cylinders, Gin. 
bore by Tin. stroke, and gives 25 horse-power at 
800 revolutions per minute. Two speeds, 6 and 33 
miles per hour, are provided, and the steering is 
done by the front and rear wheels. One driving 
wheel runs in the furrow and the other on top of the 
land. 

The Moseley tractor shown by Mr. N. W. Simpson, 
Park Garage, Moseley, Birmingham, and illustrated 
in Fig. 15, has hitherto been known as the Illinois, 
It is a four-wheeled machine, and has a four-cylinder 
engine of large proportions, the cylinders being 
5in. bore by 6}in. stroke, and giving 40 horse-power 
at 800 revolutions per minute. Three travelling 
speeds—4}, 24 and 14 miles per hour forward and 
1? mile reverse—are provided, the final drive being 
obtained through enclosed spur gearing to a live 
axle. Ready for work this tractor weighs 2 tons 
8 ewt. The driving wheels are 4ft. 6in. diameter and 
10in. wide, and the front whee!s 2ft. 10in. diameter 
by 5in. wide. A belt pulley, 14in. diameter by 8}in. 
wide, running at 600 revolutions per minute. is 
provided for driving stationary machinery. During 
the trials the Moseley tractor was hauling a three- 





engine has undergone some change. It is of the two- 
evlinder vertical type arranged transversely with 
regard to the frame. The cylinders are 5}in. dia- 
meter by 8in. stroke, and forced lubrication is used. 
The maximum speed of the engine is 750 revolutions 











FIG. 18—-THE MASKELL TRACTOR 


furrow Cockshutt plough and was operated by one 
attendant. 

The Emerson tractor—Fig. 16—is another American 
machine of the four-wheeled type, weighing about 
2 tons. The engine is rated at 25 horse-power. It 
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has four cylinders, 4fin. bore by 5in. stroke, and its 
speed is 900 revolutions per minute. Two travelling 
speeds, 2.32 and 1.79 miles per hour, are provided 
and one reverse speed, and the final drive is by 
enclosed spur gearing. The driving wheels are 54in. 
diameter by 10in. wide, and the front wheels 36in. 
by 6in. A belt pulley, 12in. diameter by 63in. wide, 
running at 900 revolutions, is provided. 

~ A new tractor of American construction which 
attracted much attention is the Gray—Fig. 17. It 
is a three-wheeled machine, with two steering wheels 
in front and one rear wide driving drum, 54in. dia- 
meter by 54in. wide. This wide drum overcomes 
many difficulties with regard to the condition of the 
land by distributing the weight over a large area. 
In fact, it is claimed that the action of this drum 
running in front of the plough assists the latter to 
make a clean cut, and provides a firm seed bed. It 
has a four-cylinder engine, with cylinders 4}in. bore by 
6}in. stroke, giving 36 horse-power at 850 revolu- 
tions per minute. It has two speeds forward and a 
reverse. In the transmission, neither bevel gears 
nor differential are employed, the power being trans- 
mitted to the first or sliding gear shaft from the engine 
in a straight line, and from there it is carried back 
through reducing gears to a final double drive. An 
‘original feature of this tractor is the provision of 
arms attached to each side of the frame for the 
attachment of harrows, discs or rollers 

The Maskell—Fig. 18—is another interesting three- 
wheeled self-contained tractor and plough. This 
tractor is driven by one wheel only, the driving wheel 
running on unploughed land. The plough is of the 
two-furrow self-lifting pattern with furrow adjust- 
ment between 9in. and 12in. The near side driving 
wheel, which runs on the unploughed land, is 36in. 
diameter by 20in. wide, and the idle wheel on the 
off side is 32in. diameter and 6in. wide, while there 
is a trailing wheel behind the plough. The tractor 
is fitted with a 25 horse-power engine, with four 
eylinders 4in. by 5in., running at 1200 revolutions 
per minute. The gearing permits of travelling speeds 
between 1} and 4} miles per hour forward and 1 to 
4 miles per hour on the reverse. 

The Crawley agrimotor is a self-contained motor 
plough mounted on two driving wheels, with a small 
swivel wheel to carry the rear end. The plough is 
fixed under the frame and the driver’s seat, and 
operating levers are behind the plough, giving a 
good view of the work. The motive power is pro- 
vided by a 30 horse-power four-cylinder engine 
mounted at the front of the machine. Two travelling 
speeds, 2? and 33 miles per hour, and a reverse are 
provided. The frame of the machine is made in two 
parts, which allows the rear part to be removed when 
it is desired to convert the machine into a tractor, 
another attachment being provided for that purpose. 
This consists of a swivel fore carriage, which is fixed 
to the front end of the main frame, a footplate with 
a seat, steering wheel and operating levers, for 
mounting on the rear of the attachment, the rear 
frame, plough and plough-lifting control shaft being 
first removed. The front wheel is mounted on a 
cast steel swivel fork, which is controlled by a steering 
wheel, through worm and wheel gear. Another 
conversion that can be carried out on the Crawley 
motor plough is effected by removing the plough 
and slinging a cultivator in its place. The machine, 
it is claimed, is capable of ploughing three 9in 
furrows, 7}in. deep, at a speed of 2# miles per hour 
on low gear and 3} miles per hour when working on 
the high gear, and, in addition to this, it can turn in 
its own length. This machine did excellent work in 
the trials. 

The Mann steam tractor is already well known to 
readers of THE ENGINEER. It has a locomotive 
boiler on which is mounted a compound steam engine 
having two cylinders, 4in. and 6}in. bore by 8in 
stroke, the normal speed being 300 revolutions per 
minute. The forward and reverse speeds are 5 and 
23 miles per hour, and the final drive by spur gearing. 
The machine weighs 4} tons, is spring mounted, and 
takes a four-furrow plough easily. In order to dis- 
tribute the weight of the machine over the land, the 
front and rear road wheels{break track. 

Although the competition was confined to tractors 
exclusively the occasion was taken advantage of by 
the firm of Walsh and Clark, Limited, Guiseley, to 
demonstrate the possibilities of the double-engine 
cable system of ploughing. This system is usually 
operated by steam traction engines fitted with hauling 
drums and cables by means of which the double- 
ended plough is hauled backwards and forwards 
across the field. Messrs. Walsh and Clark have suc- 
cessfully applied the internal combustion engine to 
this kind of work. The engine is a small replica of 
the large steam ploughing engine as regards the cable 
mechanism, and the engines can be utilised for tractor 
purposes on the road if desired as well as for driving 
stationary machinery. It is claimed that a set of 
this ** tackle” can plough from 7 to 10 acres per day. 
This engine was illustrated and described in THE 
ENGINEER of February Ist, 1918. 








AN experimental plant for the manufacture of hydrogen 
peroxide has been put up by Kynoch Limited at Umbogin- 
twini, Natal. The barium peroxide method is employed, 
the basic raw materials being South African barytes and 
locally produced sulphuric acid. 





The Shipping, Engineering, and 
Machinery Exhibition. 


No. ITI.* 

Tue Aster Engineering Company, of Wembley, 
and Messrs. J. Kirkaldy, of 101, Leadenhall-street, 
E.C., show designs of semi-Diesel engines, which, 
however, are not yet developed for marine purposes. 
The former exhibits also some of its well-known four- 





attached in a most ingenious manner to the upper 
face of the pump piston. These two cylinders have 
a common combustion chamber, so that in effect 
we have the Oechelhauser gas engine with the 
cylinder bent over in the middle, as in the Lucas 
valveless engine. The object is, of course, to obtain 
a good scavenge without wasting mixture, as the inlet 
ports are at the bottom of one cylinder and the exhaust 
ports at the bottom of the other, so that the mixture 
has a clean sweep through from one end to the other 
before it has any chance of escape into the exhaust. 




















To Exhaust 









































= tS 








“ . 
Tre Enaincer’’ 















































End Elevation 


Side Elevation 


Swain Sc. 


FIG. 7—WIGHAM DEVICE FOR PREVENTING WASTE OF STEAM IN STEERING GEARS 


cycle marine engines and a small air-cooled 1? horse- 
power generating plant. The whole cylinder in this 
little engine is enclosed in a light sheet metal casing. 
the top of which is easily removable, and is provided 
with a number of transverse slots through which air is 
drawn down over the vertical cylinder fins by the 
fly-wheel, which is made in the form of a fan. Alumi- 
nium is used for the cylinder, which has a cast iron 
liner and head, the latter carrying the overhead valves 
A neat little floatless carburetter is employed. It 
is a nicely thought-out plant, and should be quite 
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An excentric-driven piston valve distributes the mix- 
ture from one pump to the opposite pair of cylinders. 
This is the on’y valve about the engine, and it should 
be noted that it is not exposed to high temperatures. 
This arrangement of the two pistons on the one con- 
necting-rod certainly does not give the balance which 
is obtained in the Lucas two connecting-rod arrange- 
ment, but the fewer working parts per cylinder afford 
a compensating advantage, and in a _ four-crank 
engine the difference in running would be small. 
Mumford’s, of Colchester, show their small-powered 
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FIG. 8-WARNER AUTOMATIC BOILER FEED REGULATOR 


capable of development into a marine air-cooled outfit 
of small power. 

The Record Engineering Company, of Tutbury, 
Burton-on-Trent, also shows an ingenious two-cycle 
engine improved upon since our last note upon it. 
The absence of crank case compression is still the 
leading point, the necessary air being forced into the 
cylinder by means of pumps in the form of stepped 
pistons like the scavenging pumps of some Diesel 
engines. The new arrangement has, however, two 
working cylinders per pump, the pistons of which are 

* No. II. appeared October 10th. 








Admiralty pattern dinghey engine and a nice four- 
cylinder four-cycle paraffin engine with overhead 
valves. We were interested to note that the exhaust 
valve cages are water-cooled, a rather surprising 

though good—feature on an engine of only 20 horse- 
power. Mark Webber and Co., of Guildford, show 
a nicely designed stationary engine, which, with 
slight modifications, could be made into quite a good 
marine engine. The internal combustion engine 1s 
exhibited in a number of cases coupled to a dynamo 
as a generating set to be fitted on the boat deck 
and used in case of the ship being holed and the 
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ordinary lighting sets drowned out, and in that direc- 
tion, of course, it hasan ideal field. 

We are glad to note that attention is now being 
paid to that much-abused and consequently generally 
wasteful, but necessary, item of a ship’s outfit, the 
winch, and it would appear that the days of the bad 
practice of leaving the working parts entirely to the 
mercy of the elements, except for a dash of white 
Jead and tallow, are nearly numbered. The Ayrolin 





automatic boiler feed regulator, which has been in 
satisfactory use since the early days of the war, and 
which during an Admiralty test of twenty-four hours 
showed itself capable of controlling the water level 
within a maximum variation of three-sixteenths of 
an inch. The ordinary form of check valve is re- 
placed by one of the form shown at A in Fig. 8, which 
has a piston B attached to its underside. The feed- 


| water from the pump enters the check valve box 


Engineering Company, of 6, Lloyd’s-avenue, E.C.. | between the underside of the valve and the upper 
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FIG. 9 -PARRY STEAM BLOWER 


shows a very thoughtfully designed pattern, but one 
which we are almost afraid embodies too many good 
points of novelty to make it popular with the super- 
intending engineer. We say thts chiefly because the 
old link gear, with which every donkeyv-man is familiar, 
has been done away with, and there is only a single 
rotary valve for the two eylinders. This valve 
driven by bevels from the crank shaft, and by the 
movement of a single lever can be shifted along the 
axis of the cylinder to give ahead, astern, or stop. 
It is a very ingeniously designed valve with an 
arrangement of spring packing, with which we shall 
hope to have an opportunity of dealing more fully 
on some future occasion. This valve arrangement 
may be a puzzle to the engineer at first, but there will 
be no disagreement as to the advantages embodied 
in the rest of the design, with which we will only deal 
briefly at present. The whole of the working parts 
are enclosed in an oil-tight—-and weather and dirt- 
tight —--casing, the connecting-rod bottom ends and 
the driving pinions dipping into an oil bath so that 
all the parts may be thoroughly well lubricated ; 
at the same time, the provision of large inspection 
doors give easy access for examination and overhaul. 
The circular crosshead, the guide for which is carried 
in the back end of the casing, forms a baffie to prevent 
the superfluity of oil getting into the cylinders, and 
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FIG. 10—-NOZZLE OF BOILER TUBE CLEANER 


s0 to the condenser, and there is a number of other 
points which space will not allow us to deal with. 

Attention has also been paid to this fitting, though 
in a much lesser degree, by J. Wigham and Sons, of 
Hylton, near Sunderland, who show a winch which is 
designed to allow the whole of the motion—that is, 
the eylinders, connecting and excentric rods and 
links—to be drawn out clear for inspection or over- 
haul by the removal of not much more than a score 
of bolts. This firm also shows an ingenious little 
device for saving the waste of steam which usually 
occurs in steam steering gears owing to the difficulty 
of getting the stop valve to shut tight when the engine 
is not actually operating the tiller. This device is 
shown in Fig. 7, where it will be seen that the stop 
valve A is operated by the piston D of a small steam 
cylinder E. The piston is controlled by the piston 
valve F, which is connected with the hunting lever 
gear through the lever H, with its cam path in which 
the pin I works. Thus when the control shaft J is 
moved from the wheel the pin I lifts the lever H 
and so pulls the valve F down and admits steam to 
the underside of the piston D, which immediately 
lifts the valve A off its face and admits steam to the 
engine. When the tiller has moved to the position 
set by the control rod J the hunting lever will be 
returned to its normal position, and the pin I will fall 
Into the lowest point of the cam path and raise the 
valve F, thus admitting steam to the upper side of 
the piston D, and so closing the valve A dead, so that 
no steam can pass and the greatest possible economy 
will be effected. 

R. Warner and Co., Limited, of 14-16, Cockspur- 
street, S.W., and Walton-on-the-Naze, show their 


FOR CLEANING BOILER TUBES 


side of the piston, and if that were all the valve would 
be balanced and kept on its seat by the boiler pressure. 
A small proportion of the feed-water is, however, 
allowed to leak continuously past the plug shown into 
the chamber C under the piston, and so out through the 
pipe M and back into the hotwell. It will be realised 
that if the flow of this water is checked the piston will 
quickly reach a state of equilibrium, and so become 
inoperative, so that the feed-water will be able to 
lift the check value and enter the boiler. The control 
of this leakage is effected by means of the small plug 
valve N, which in its turn is controlled by the open 
balanced float G in the float chamber J, which is 
connected to the top and bottom of the boiler like a 
gauge glass. As the boiler fills, the float rises and 
opens the plug valve N. which allows the leakage 
through the chamber C to continue along the pipe 
M and into the hotwell; on the other hand, as the 
water level falls the float follows and closes the plug 
valve, so that the leakage is stopped and the check 
valve comes into operation. Though theoretically 
this arrangement would appear to give a series of 
oscillations in the water level, it is found in practice 
that the very small amount of water used for the 
leakage, amounting to only 1 per cent. of the total, 
gives a very accurate and steady control, as will be 
gathered from the Admiralty quoted above. 
The possibilities of leakage in a presumed air-tight 
float have been boldly faced by making the float open 
and balancing it and keeping it at all times full of 
water by means of the little air-cooled condenser 
shown in Fig. 8, the condensate from which drips into 
the float. It is an ingenious idea to make use of so 
tiny a proportion of the feed to give the control, 
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FIGS. 11 AND 11a—DRAWINGS SHOWING APPLICATION OF 


which must on that account be very sensitive, while 
in the event of anything going wrong with any part 





tubes is worth the attention of superintending 


engineers. The idea of a steam jet for clearing the 
tubes of soot and scale is not, of course, new, but in 
this ease the object is attained by the use of a nozzle 
similar to that used in the De Laval turbine, as shown 
in Fig. 10, by which the pressure is expanded down 
almost to that of the atmosphere, while a velocity 
of something in the neighbourhood of 3000ft. per 
second is imparted to it. This jet is, for a single- 
ended boiler, screwed into the back of the boiler 
through to the combustion chamber in the place of 
one of the stays, and directs a jet of high-velocity 
steam across the combustion chamber, and in the 
same direction as the normal flow of the gases therein, 
as shown in Fig. 11. This jet of combined steam and 
gases strikes the tube plate for the whole height of 
the tubes and for a width as shown in Fig. lla, which 
is governed by the guide vanes outside the nozzle 

















FIG. 12—THE VICTORY PIPE JOINT 


shown in cross-section in Fig. 10, and which, by simply 
turning the hand wheei at the end of the blower 
through half a turn, can be made to traverse the 
whole nest of tubes. Thus all the soot and scale is 
blown out into the smoke-box, from which it 
removed in the ordinary way. For a double-ended 
boiler the blower is made of sufficient length to pass 
through one of the tubes into the common combustion 
chamber, while for a boiler in which access cannot 
be had to the back the same form is used, except that 
the nozzle projects right across the combustion 
chamber, the guide vanes being somewhat of the 
shape of aturbine blade and deflecting the steam jet 
back upon the tube plate through which it projects. 
By the use of this apparatus the need for tube brushes 
is, ic is (Jetmed, entirely eliminated. 

One of the simplest and most ingenious pipe joints 
which we have come across is the “ Victory.” ex- 
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Swain Sc a 
PARRY BOILER TUBE CLEANER 


| hibited by the Victory Pipe Joint Company, of 64, 
| Victoria-street, S.W., in the production of which 


of the system it can be put out of cireuit and the | that versatile inventor, Dr. Hele-Shaw, has had a 
check valve can be converted to the ordinary form | leading part. In this joint no flanges are required, 
with hand control by simply shutting the small cock | but the ends of the pipes are machined for a short 
from the chamber C. An external hand adjustment | distance on the outside, and over this machined part 
allows of a considerable amount of variation in the | is pushed a tightly fitting double-ended external cup 
level which the apparatus is to be set to maintain. _| leather, as shown in Fig. 12. The end of the adjoining 

Amongst other exhibits of marine engine acces- | pipe length is then inserted in the other end of the 
sories, the Parry steam blower for cleaning boiler ' leather and a tight joint is made—the higher the 
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pressure, the tighter the joint. Then, in order to 
connect two lengths of pipe firmly together to with- 
stand end thrust a groove is added on the machined 
part of each length, and into these grooves is fitted a 
metal *‘ housing ring,” as it is called, in two halves. 
and having its outside surfaces tapered, as shown at 
A, Fig. 6. The two halves are held together round 
the pipe by two rings BB, driven up the taper. 
“xamples of the joint are shown with pressure gauges 
attached reading up to almost the highest pressures 
that could reasonably be required. Those who have 
ever had to break a large joint of the ordinary form 
with, say, some dozen I}in. nuts well rusted on to 
the bolts will appreciate the simplicity of this joint, 
which only requires a hammer to make, and the 
same or some similar means for driving the two rings 
off the taper. 

John Wigham and Sons, of Sunderland, show an 
ingenious manhole door for tank tops, in which 
the difficulty of dismantling owing to rusted nuts 
is dealt with by making the door an inside one like 
a boiler door and holding it in place by a number of 
little dogs, which can be knocked aside if the nuts 
cannot be turned. 

Among the most interesting of the little details 
which we came across in the course of our investiga- 
tions are the pump and the reducing gear shown by 
the Avonmore Engineering Company, of 179, Queen 
Victoria-street, E.C. The pump is a positive rotary 
one of what is known as the vane type, and consists 
of a dise excentrically mounted on its driving shaft 
and rolling in a casing of somewhat larger diameter 
with a sliding vane or valve in the casing resting on 
its edge and acting as a baffle between the suction 
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FIG. 3—ROTARY PUMP 


and discharge ports in the casing, as shown diagram- 
matically in Fig. 13. In this particular design, how- 
ever, two such discs are mounted on the same shaft 
and in the same casing, but with the excentrics 
opposite to each other, so that balance is secured, 
while the discharge from one disc enters behind the 
vane of the other, and so ensures its seating itself on 
the disc without the use of springs. The contact 
between the edge of the dise and the inside of the 
casing is only a rolling and not a sliding one, so that 
there should be practically no wear. This feature is 
made use of in the case of pumps which are to be used 
for dealing with liquids containing small impurities 
in suspension by making the outside surface of the 
dise of rubber. This rubber ‘absorbs’ the obstacle, 
as does a pneumatic tire, without stopping or damag- 
ing the pump. This point is illustrated on the stand 
with the help of a French nail. The pump will run 
up to 1000 revolutions per minute, will work against 
a heavy head, and will preduce a vacuum well up 
towards that permitted by the state of the barometer. 
The same principle has been turned to account in the 
production of a reducing gear by forming a rack on 
the inside of the casing, making the dise in the form 
of a pinion, and mounting it on a universal joint. 
Thus by mounting the internal rack ard the pinion 
in an oil-tight casing and rotating the rack, the 
retardation of the rotation of the pinion in relation 
to the rack is made positive, and a reduction gear 
results, the drive being transmitted from the driving 
shaft through the reduction to a shaft on the same 
centre. We are informed that a reduction of as much 
as 1600 to 1 can be obtained. At present it has only 
been made in sizes up to 15 horse-power and used 
for machine tool back gears and the like. 

Hopkinson valves and boiler fittings are so well 
known that there is little necessity to describe the 
exhibits of the Huddersfield works here, but it is 
worth mentioning that, in conversation with one of 
the firm’s representatives, we heard that some slight 
improvements have been made in the construction 
of the *“*Mac”™ valves. The diagonal bars in the 
cage, which is used to hold the valve seat in place, 
have been made stiffer. with the result that greater 
pressure can be brought to bear on the seating end 
keep it in steam-tight contact with the bedy casting. 
Besides a wide range of standardised fittings, there 
were one or two on the stand possessing scme novelty 
Such, for instance, as a steam trap in which arrange- 
ments are made for retaining a small quantity of 
water in the upper part of the chamber when the 
trap discharges.. This water then runs down into 
the bottom and quickly. seals the valve, thus pre- 
venting a dribble of steam keeping the trap hot. 
There were also some fine examples of a centre pres- 


sure stop valve, sawn across to show the interior. 


This fitting has two valves, working on opposite 
sides of the diaphragm. One of the valves is fixed to 
a spindle, while the other is on a sleeve round the 
spindle. By means of a double thread and a floating 
bridge, the movements of the spindle and sleeve are 
so controlled that one valve opens while the other 
further rotation of the hand wheel 
opens the second valve. In closing the sequence of 
operations is reversed. By these means it is assured 
that one of the valves is never subjected to the cutting 
action of the rush of steam when the valve is nearly 
on its seat. At the same time, the two valves pinch 
the diaphragm between them when closed, and thus 
do not tend to distort it when screwed down hard. 
On the stand of Davidson and Co., Limited, of 
Belfast, there is a marine forced draught set, con- 
sisting of a fan, 35in. in diameter, direct coupled to 
a 4in. by 4in. enclosed double-acting forced-lubricated 
engine. This set, which supplies the air to special 
furnace fronts, through a pre-heater arranged in the 
boiler uptake, has a capacity of 5000 cubic feet per 
minute at 2}in. water gauge pressure. Another class 
of apparatus to which this firm has recently devoted 
a large amount of attention is represented on the 
stand in the form of an air washer for cleaning the 
air used in cooling electrical machinery, and for 
furnishing clean air to compressors and buildings. 
The washer in question is capable of dealing with 


remains closed ; 








10,000 cubic feet of air per minute, which, by passing 
through a thick bank of very fine spray, is thoroughly 
cleansed of its impurities. After passing through 
the scrubber and eliminator plates, the air is delivered 
by the fan in a very clean condition and without 
containir < any free moisture. Several improvements 
have been made in the construction of the eliminator, 
or baffle, plates, with the object of making them more 
convenient in erection and overhaul, but as we hope 
to describe this plant in greater detail at some future 
date, we will not refer to it any further here. 

For comparatively small services rotary pumps 
appear to be coming into favour again, and several 
are exhibited at Olympia. As a class the rotary pump 


minute ; but the chief interest in the stand lies in the 
collection of riveting and chipping hammers which 
the firm has just brought out. These tools include 
the various sizes now recognised as standard, an| 
are noteworthy on account of their simple yet robust 
appearance, which was exemplified in the remarks 
of the engineer in charge of the stand, who remarked, 
glancing up at the roof of Olympia, that what the 
manufacturer had to contend with is the treatment 
of the workmen who, when he wants to get his too! 
from “up there’ down to the floor, just lets go of 
it and leaves gravity to do the rest. 

In view of the extensive correspondence which ias 
recently been addressed to the Editor of Tn 
ENGINEER on the subject of belt driving, and the 
consequent inference that the old-fashioned system 
of power transmission is receiving an access of 
attention, the exhibits of belting are disappointing. 
There is the usual collection of belt dressings ; 
but, so far as we could see, only one firm showing 
plain straightforward belting. This is Henry Beak- 
bane, of Stourport, who shows principally a col 
lection of chrome tanned leather, some of which, we 
were informed, will withstand the temperature of 
boiling water without harm. 

A new form of tool for closing fasteners of the 
Klincha type into belts is shown by W. T. Nicholson 
and Clipper Company, of King-street, Salford. In 
it a cam action is used, in combination with a pair 
one for each hand—to force the fasteners 
belt. The leverage necessary, however, 
does not permit sufficient travel to most 
fasteners, so the process is made in stages. That is 
to say, the levers are worked more or less like the 
handle of a pump, and between each stroke the head 
of the machine is pulled forward, to be retained in 
its new position by means of a ratchet. The result 
is a very Compact yet powerful machine. 

There are several devices on view at the Exhibition 
which have for their object the improvement of the 
circulation in what may be described as * tank 
boilers, and although we cannot help feeling that 
these arrangements detract from the chief advantage 
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FIG. 14 ROTOPLUNGE PUMP 


possesses several advantages, but in the past it has 
been handicapped on account of the fact that unless 
the component parts are made with great accuracy, 
leakage and wear become serious. Now, however, 
the requisite degree of accuracy is possible on a 
commercial seale. and a large variety of suecessful 
pumps is being produced. One which we saw at the 
Exhibition, and of which we show in Fig. 14, is made 
by the New Rotoplunge Pump Company, Limited, of 
24, Broadway, Westminster, and, as its name suggests. 
combines the features of the rotary and plunger 
tvpes. A set of radial plungers E rotates together 
with an annular driving member D, in which they 
are arranged. A fixed excentric G gives the plungers 
a reciprocating motion and the surrounding casing A 
is divided into inlet and discharge chambers. The 
plungers pass the separating diaphragm H at the 
extreme ends of their stroke, with the result that 
no valves are necessary. These pumps are made in 
sizes having branches from }in. to 6in. in diameter, 
with capacities of from 5 to 26,000 gallons per hour. 
Up in the gallery there is a stand which reminds 
one of the days when there was one jointing material, 
and that was Woodite. But since Mrs. Wood showed 
the way there have been many competitors, and 
there is now a large variety of jointing materials 
with a rubber base. Thus, Dexine, Limited, of Abbey- 
lane, Stratford, London, E. 15, are exhibiting all 
kinds of joints and jointing sheets made of Dexine 
and Asbidex, which, they say, will satisfactorily 
withstand temperatures up to 500 deg. The N P 
pump bucket, which has already been described in 
THE ENGINEER, is also shown on this stand, and 
from recent personal experience we can vouch for 
the fact that these buckets will greatly improve the 
performance of pumps with barrels in bad condition 
and where other devices have proved of no avail. 
Holman Brothers, Limited, of Camborne, Corn- 
wall, are exhibiting what, for them, is a comparative 
novelty, in the form of a tandem steam-driven air 
compressor, for the manufacture of which arrange- 
ments have been made in capacities ranging in 





capacities of from 300 to 2100 cubic feet of air per 


of this class of boiler, in that they complicate it, 
it cannot be gainsaid that they do improve the circu- 
Jation, and in some cases this is a great advantage. 
Thus, for instance, on the stand of Perey Ayers and 
Co., 39, Victoria-street, Westminster, where the 
Perfecta circulator is shown, we were informed that 
the time required to get a 30ft. Lancashire boiler 
under steam from all cold can be reduced by at least 
50 per cent., without increasing the stresses in the 
shell, due to expansion, if a circulator is fitted. A 
small feature, but one showing that the makers 
have experience of the conditions prevalent inside 
a boiler, is the use of box nuts which completely 
enclose the ends of the fixing studs. The nuts are 
filled with Stauffer grease before they are put on, 
and consequently are not likely to get fast through 
corrosion, while, on the other hand, no case has yet 
come to the knowledge of the makers where any part 
of the circulator has shaken loose and dropped into 
the bottom of the boiler. 








ENGINEERING GOLFING Soctery.—Arrangements have bee! 
made to hold the autumn meeting of the Engineering Golfing 
Society, which had to be postponed on account of the railway 
strike, on Thursday, October 23rd. The meeting will take 
place on the St. George’s Hill Course at Weybridge, and the pro- 
gramme will be the same as that stated in the original circular of 
September 20th. 

AccIDENT TO AN ENGINecER.—We learn with regret that 
Mr. Lewis Ransome, the chairman of A.Ransome and Co,, Ltd., 
of Newark, was, on Friday last, knocked down by a motor lorry 
while cycling towards his home near Newark. The front wheel ot 
the lorry passed over his thigh and arm, breaking both. W* 
understand that Mr. Ransome is making as good progress as the 
severe nature of his injuries permit. 
~A cours' 


University oF Lonpox, UNIVERSITY COLLEGE. 
ane 


of six lectures on ‘“ Thermionic Detectors, Oscillators 
Amplifiers in Telegraphy and Telephony,”’ will be delivered by 
Professor J. A. Fleming, F.R.S., University Professor of Ele: 

trical Engineering, on Wednesdays at 5 p.m., beginning October 
29th, 1919. The course is open both to members and non- 
members of the University. Application and particulars should 
be made to Dr. Walter W. Seton, University College, London, 
Gower-street, W.C. 1. 
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Railway Matters. 





tue number of loaded milk churns brought into the 
Great Western terminus at Paddington daily averages 
over 3000. 

ue negotiations between the Government and the 
ruilwaymen’s unions were resumed, after the strike, on 
Tuosday last. 

He South-Eastern and Chatham cross-Channel services 
between Dover and Calais cannot, Sir Francis Dent has 
informed the Dover Corporation, be resumed until the 
demobilisation of the Rhine Army has been completed. 


DURING the first three months of the present year 
thirty-one railway accidents occurred in France, causing 
115 deaths and 363 cases of serious injury. The northern 
system had eleven accidents, the eastern system seven, 
and the State lines five. 

\r a meeting of the Isle of Wight Chamber of Commerce 
recently it was decided to ask Sir Godfrey Baring, as 
chairman of the Isle of Wight County Council, to call a 
meeting of all the local authorities in the island to consider 
the presentation of an address to the Ministry of Transport 
on the subject of a tunnel under the Solent to join the 
island to the mainland. 


OnE of the features of the strike was that the companies 
centred their efforts on keeping open the communications 
with collieries and industrial works. The Midland Com- 
pany had less than 11 per cent. of the collieries it served 
closed at the end of the strike. On the Great Northern 
the potato traffic received special attention, and seven 
trains, with a total of 3000 tons, were run from Boston and 
Spalding to London. 


DuRING the first two days of the strike there was little 
passenger traffic. Very few trains were run on the Satur- 
day and on Sunday practically none, as the day was devoted 
to organisation. A good start was, however, made on 
Monday, the 29th, when about 600 trains ran. The 
number rose to 1000 on Tuesday, to 2000 on Wednesday, 
2600 on Thursday, 3840 on Friday, whilst on Saturday, 
the day before the settlement, it was reported that the 
number of trains was still growing. 

THE service between London, Birmingham, Manchester, 
and Liverpool, on the one hand, and Aberystwyth and the 
Cambrian Railway, on the other, is to be much better this 
winter than in previous years. The outward journey 
from London wil! be sixty-five minutes quicker and the 
return journey will be made in two hours less than before. 
This acceleration is rendered possible by running trains 
from Welshpool to Aberystwyth, a distance of over 60 
miles, all single-tracked, with two stops only. 

Tue director-general of the United States railways, 
under an order dated September 10th, has given instruc- 
tions that on each and every railway under Federal control 
an inventory is to be taken during November or December, 
by actual count, measurement, weight, &c., of all new, 
second-hand, and scrap materials and supplies received 
and on hand, and such inventory is to be adjusted by 
additions and deductions to midnight of December 3lst. 
This inventory is to be made in anticipation of the return 
of the railways to private management at the end of the 
Federal control. 

In our issue of August 29th last we illustrated and 
doscribed a Pacific type locomotive which had been built for 
the Federated Malay States Railways by the Baldwin Loco- 
motive Works, of Philadelphia. The company now asks 
us to state that in supplying us with the particulars it 
inadvertently gave us wrong weights. The correct weights 
are as follows :—On driving wheels, 67,400 1b.; on front 
truck, 27,7001b.; on. back truck, 19,7001b.; total, 
114,800 1b. The original figure as given to us was 
100,900 Ib. The total weight of engine and tender should 
be 177,600 Ib., and not 150,000 Ib. as originally given. 


OnE of the regional directors of the United States Rail- 
road Administration issued a public statement to the 
effect that demobilisation of the army, then nearly com- 
pleted, would release passenger equipment from the 
tremendous strain put upon it since the United States 
went to war. Many hundreds of coaches and sleeping 
cars will then be freed for ordinary service. The home- 
coming of the arniy end demobilisation furnished a task 
almost as great and exacting as the war itself. In July, 
the latest month for which the figures were available, 
949,660 soldiers were moved. There were 1173 special 
troop trains, carrying an average of 421 men each and 
travelling an average distance of 603 miles. 


ACCORDING to the Board of Trade returns, the value of 
the railway material exported during the first eight months 
of the present year was as follows—-the corresponding 
figures for 1918 are shown in brackets :—Locémotives, 
£675,403 (£900,987) ; rails, £1,246,608 (£381,104); car- 
riages, £324,168 (£443,423) ; wagons, £907,465 (£210,166) ; 
wheels and axles, £438,246 (£247,650); tires and axles, 
£638,876 (£402,760) ; chairs and metal sleepers, £177,812 
(£88,397); miscellaneous permanent way, £533,106 
(£418,356) ; total permanent way material, £1,986,414 
(£895,530). The weight of rails exported was 77,694 
tons (20,899 tons), and of chairs and metal sleepers, 
10,875 tons (5610 tons). Locomotives to the value of 
£63,767 and rails of £38,930 were sent to India during the 
month of August. 

THE railway shopmen in the United States applied in 
February last for an advance in wages. This request 
was considered by a board of six—-three from the general 
managers and three from the men—but an agreement was 
not arrived at. The question thus came, on July 16th, 
tor decision by the Director-General, who called a meeting 
for July 28th. Meanwhile the men had struck work, so 
the matter was referred to President Wilson, who said 
that the men were to return to work before he would con- 
sider the point. By August 18th «ll the men were back, 
and a fortnight or so later an award was made, giving the 
‘nen 4+ cents an hour. The men were much disgusted, 
but in response to the President's appeal to work and see 
if the cost of living came down, they have decided to wait 
ninety days. If there be a strike then it is expected that 
the 400,000 shopmen will be supported by the remaining 


2,200,000 railway servants. 








| gases for producing high temperatures. 





Notes and Memoranda. 





In the south-eastern corner of British Columbia there 
are more than 1,000,000 acres of proven coal lands, carry- 
ing thousands of millions of tons, in which the percentage 
of high-grade coals is remarkably high. 


THE deepest gold mine, and incidentally the deepest 
metal mine, in the world is said to be the St. John del Rey, 
in Brazil. The mine was started over eighty years ago, 
and has reached a depth of 6326ft. The temperature of 
the rocks rises at the rate of 1 deg. for every 126ft. of 
descent, and some of the workings have a temperature of 
116 deg. Fah. 

Some derrick cranes in which reinforced concrete takes 
the place of plain steel have been built in France by the 
Beccat Company. The weight of these cranes, according 
to Le Génie Cwil, are less than twice the weight of a 
steel crane having the same capacity. The compressive 
stress in the concrete is limited to 498 lb. per square inch, 
and the tension in the reinforcement to 17,000]b. per 
square inch. 

Some troublesome leaks in the masonry wall of a canal 
in America were eventually cured by filling them from 
the water side. A small wooden box, with perforated 
bottom and one vertical side open, was filled with a mixture 
of fine cinders, sawdust, and manure, and was lowered 
against the face of the wall at the leaking points with the 
open side of the box held close against the masonry. The 
water flowing through the joints and cracks carried with 
it the contents of the box and gradually filled them so that 
the leakage was nearly stopped. The device was operated 
by sevén men. 

A CASE of a coal stack fire is mentioned in the Electrical 
Review of Chicago, in which different kinds of coal were 
mixed and, of necessity, stacked to a depth of 30ft. and 
over. The coal pile represented about 45,000 tons, and 
a fire broke out in the bottom centre of the stack. Several 
iron pipes 2in. in diameter were sunk from the top to the 
bottom of the pile, their upper ends then being connected 
to fire hose. ‘The city water supply was connected, and 
after 48 hours the fire was extinguished. Satisfactory 
results have been obtained since the fire by driving a 1}in. 
iron rod from top to bottom of the pile at intervals of 3ft. 
each way. It is found that when the rod is removed it 
leaves a clear hole the full depth of the pile, and provides 
sufficient ventilation to keep the temperature within safe 
limits. 

THERMALENE, discovered by Karl Wolf, of Zurich, 
is an intimate mixture of acetylene and vaporised oils, 
and is claimed to have important advantages over other 
The generating 
mixture is supplied in tin cans, the largest of the four 
commercial sizes now prepared yielding 200 cubic feet of 
gas. Each tin can is packed with alternate layers of 
calcium carbide and crude oil mixed with sawdust. The 
addition of water slaking the carbide sets up the genera- 
tive action, the generated heat vaporising the oil. The 
acetylene and oil gas thus generated, cooled and purified, 
combine in the pipes. Thermalene is somewhat heavier 
than air, has a specific heat a little over one-eighth of 
that of acetylene, and at room temperature is liquefied 
by a pressure of 1500 lb. to 1600 1b. per square inch. A 
notable peculiarity is a soft, sweet, inoffensive odour. In 
welding, few sparks are thrown off; it can be used at 
relatively low pressure, it produces no corrosive or poison- 
ous effects, and is not liable to cause explosion. 


In discussing the failure of the Ridgeway Storage Dam, 
Tasmania, Mr. H. E. Bellamy said that all the cement 
used throughout the works was of first-class quality and 
had passed all tests. The stone used was all that could be 
desired, but when he tested the disintegrated concrete 
there was present a very large percentage of magnesium 
salts. The sand used in the concrete for the dam was 
obtained from a quarry almost adjoining the dam. This 
sandstone was taken from a small faulted block which had 
been carried up by the intruded greenstone, or diabase, 
a sill of which crowns the surrounding hills and in a hollow 
of which the reservoir has been constructed. A stratum 
of shale passes right through the sandstone which has 
been metamorphosed by the surrounding diabase and 
become impregnated by extraneous salts from the over- 
lying decomposing rocks. Several varieties of sandstone 
were also found in the quarry. Analysis of the sand 
showed a large percentage of magnesium salts. Hence the 
whole matter can be well explained as to why the concrete 
on the face of the wall and in the valve tower was unsatis- 

ctory. The remedial measures which have thus been 
necessitated by the use of bad sand should serve to prove 
the absolute necessity of most thorough and searching 
investigations into all classes of sand likely to be used for 
structures ; also that short-time tests of sand and cement 
briquettes are not to be depended on. 

A PAMPHLET which has been issued by the Niagara 
Falls Chamber of Commerce, relating to the electro- 
chemical industries established at the Falls, shows that 
the power at present utilised amounts to 605,000 horse- 
power, whilst schemes in process of development will 
absorb a further 420,000 horse-power. It is estimated 
that a total of 2,500,000 horse-power, equivalent to more 
than 16,000,000 tons of coal per annum, may be obtained 
without impairing the natural beauty of the Falls. The 
substances produced by the various companies cover a 
wide range, and include abrasives, refractories, fertilisers, 
metals and alloys, inorganic compounds, and a variety of 
organic substances such as chloroform, methyl alcohol, 
and formaldehyde. When cheap power is available, 
electro-chemical methods of production often prove cheaper 
than alternative processes, and to this fact may be attri- 
buted the rapid development of hydro-electric schemes 
in all countries where water power is available on a suffi- 
ciently large scale. The policy of the United States is to 
utilise water power to the fullest extent, thereby conserving 
fuel ; and it is worth while considering whether the British 
Empire could not act as a whole in this connection, par- 
ticularly in view of the present situation in relation to coal 
supplies. Judging from the success already achieved at 
Niagara, it appears probable that a continuously increasing 
proportion of chemical and metallurgical products will 
emanate from water-power centres in the future. 











Miscellanea. 





’ 


THE twelfth ** Foire de Paris ’’ will take place in March, 
1920, at Cours la Reine, the Esplanade des Invalides and 
the Champs de Mars. There will be exhibits under the 
following headings :—Building, ceramics, lighting, elec- 
tricity, heating apparatus, metallurgy, rhachinery, trans- 
port, &c. 


THe Commission de Forces Hydraulique, which has 
been discussing the Rhone works, has adopted a report by 
M. Leon Perrier on the subject. The Commission has, 
furthermore, agreed that interest on money subscribed by 
private individuals towards the works shall be paid by 
the State. 


A coMPANY with a capital of £20,000 has been formed 
in South Africa with the object of developing some 2400 
acres of coal measures in the Vryheid district. There are 
two seams of coal, 5ft. and 7ft. thick respectively. It 
is proposed, ultimately, to put down plant for the recovery 
of by-products from the coal. 


In the summer of 1916 the docks in France were con- 
gested and means had to be adopted to relieve the pressure. 
As a result of improved equipment, improved organisation, 
and an increase in the number of railway wagons and loco- 
motives, the average tonnage discharged per ship per 
hour was increased, says the [ron and Coal Trades Review, 
from 10 tons in 1917 to 374 tons in 1918. 


Tuer head of the Petroleum Executive, Sir John Cadman, 
has informed the Petroleum Times that the policy of the 
Petroleum Executive with reference to the development of 
the oil shale industry in this country is a very definite one ; 
there would be no Government control or interference 0: 
any kind. On the contrary, the Petroleum Executive 
was out to render every assistance in order to foster its 
development. 


THE Committee appointed by the Board of Trade to 
consider and report upon non-ferrous mining in the 
United Kingdom held its first meeting after the recess 
on October 13th, under the chairmanship of Mr. H. B. 
Betterton. It has decided to deal in the first instance with 
tin mining, and the Committee will proceed forthwith to 
take evidence. Subsequently, it will take up the question 
of zine and lead mining. 

A LARGE Portland cement factory has been erected at 
Sierras Bayas, 328 kiloms. south of Buenos Aires. The 
factory, which has been erected on the site of an old one, 
contains all the latest mechanical devices, one innova- 
tion being the utilisation of furnace gases for the production 
of electric power. Up to the present time, the price of 
Portland Cement in Buenos Aires has been 18.20 dols. 
Cement produced by the new factory is priced at about 
12 dols. 

Tur Emergency Committee of the Ceramic Society 
has decided to postpone the autumn meeting of the 
Refractory Materials Section at Stoke-on-Trent until the 
end of April, 1920. This will cancel the spring. meeting 
arranged for London in 1920. The autumn meeting In. 
1920 will be held in the States from July 23rd to August 
16th, and will include visits to Trenton, Washington, 
Pittsburgh, Columbus, Chicago, Detroit, Cleveland and 
Niagara. 

AccorDING to the Canadian Mining Journal, the Pro- 
vincial Government of British Columbia hes made a grant 
of 2000 dols. to enable the Vancouver Mazaetite Iron and 
Steel Smelting Company to arrange for a test of a new 
electro-smelting process which, it is hoped, will prove that 
the magnetite ores of the Province can be treated elec- 
trically with the assurance that the quality and cost of the 
product will permit it to meet competition in the open 
market. The Provincial Government has shipped a 
quantity of magnetite ore from Texada Island properties. 
Mr. William D. Fleet, of Montreal, is the inventor of the 
process on trial. 

A REPOR? issued by the Ministére de |’Industrie, du 
Travail, et du Ravitaillement of Belgium states that the 
lead factory of the Dumont Brothers Company at Sclaig- 
neaux wes almost entirely destroyed by the Germans. It 
is not known when this factory, which had been completely 
modernised before the war, can be re-built and put in 
working order. The Bleyberg plant, of little importance, 
remained completely inactive during the occupation. The 
Overpelt and Hoboken plants, belonging to companies 
largely owned by German cxpitalists, especially the latter 
plant, are only slightly injured, and can resume operation 
within a short time. A part of the equipment of the 
Baelen plant of the Vielle-Montagne Company has been 
removed. 

INVITATIONS were, on September 3rd, before starting 
on his trip to the West, issued by President Wilson to a 
conference in Washington “for the purpose of consulting 
together on the great and vita! questions afiecting our 
industrial life and their consequent effect upon all our 
people, to discuss such methods as have already been tried 
out of bringing capital and labour into close co-operation 
and to canvass every relevant feature of the present 
industrial situation for the purpose of enabling us to work 
out, if possible, in a genuine spirit of co-operation, a prace 
ticable method of restoration based upon a real community 
of interest which will redound to the welfare of all our 
people.” There are to be forty-five representatives of 
various interests and the first meeting was held on the 
6th instant. 

THE official annual report on the coal trade of Natal for 
last year states that there was again a considerable 
decrease in the output. In 1918 2,607,133 tons were pro- 
duced, as compared with 2,890,296 tons in 1917 and 
3,066,261 tons in 1916. The reasons for this decrease 
were :—In the early months of the year many of the 
collieries were partly flooded, owing to the abnormally 
heavy rains. The mine water in Natal is very acid, 
pumps broke down, and could not be replaced owing to 
the war, so that threughout the year several of the collieries 
were continually handicapped by water troubles. Con- 
sidering all the difficulties they had to contend with, the 
mines did very well to produce the amount of coal they did. 
The price of coal continued to rise, the average price at 
the pit’s mouth for the year being 10s. 5.10d. per ton, as 
compared with 7s, 4.77d. in 1916 and 6s. 1.83d. in 1913. 
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Kirtiey, WiLu1AM, M. Inst. C.E., on the 7th October, at 31, 
Larkhall-rise, Clapham. 
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Future of Road Transport. 


Ir is natural that those associated with the 
development of the mechanically propelled road 
vehicle should be taking full advantage of the present 
situation in the field of transport to push the claims 
of this industry. The moment is very opportune to 
open a new campaign with the army of road motors 
which is now available for peace service. A new 
Ministry charged with the working out of a scheme 
of national transport in which rail, road and water 
facilities are to be co-ordinated has just come into 
existence, and concurrently an opportunity has 
been provided as the outcome of the railway strike 
of demonstrating the character of the service which 
can be rendered by the commercial road vehicle. 
From the point of view of those who believe that the 
functions of road transport agencies in a national 
system have never yet been fully recognised, the 
circumstances were quite unique. It is now common 
knowledge that full advantage was taken of the 
unfettered opportunity thus given to the motor 
lorry, and it is generally admitted that backed by 
fine organisation, planned long in advance to meet 
a breakdown of railway transport, magnificent work 
in the distribution of food and other essential com- 
modities was done by road motor fleets. There was 
no lack of lorries, nor any difficulty in providing 
drivers. Government depots, the continued existence 
of which has roused some critics in the Press to a 
fine frenzy of indignation, supplied thousands of 
lorries for these emergency services; men who 
had been trained in the hard school of war and had 
driven these vehicles over roads under shell fire 
and other dangerous and difficult conditions, under- 
took the work of carrying supplies to the home fronts. 
The manner in which the distribution of milk was 
performed was a noteworthy example of the fine 
service performed, but although the particular traffic 
made a special appeal to the public, it was only 
typical of a feat in road transport for which there is 
nothing but praise to bestow. It was, of course, a 
piece of great good fortune that, as one of the legacies 
of the war, the necessary number of lorries and the 
men to man them were available; there was also 
the advantage that the sudden dropping of the 
curtain on railway work enabled the stage to be set 
for the exclusive performance of the road motor. 

Critics are unanimous that the first act has been a 
triumphant success, and those responsible for the 
production, as well as those in the cast, have yielded 
to the natural human weakness, in the language of 
the theatre, to “take a call.” It may be pointed 
out, however, and we do it with no unfriendly spirit, 
that just as the box-office receipts in relation to 
cost of production and operating expenses determine 
the success or otherwise of a theatrical enterprise, 
so the decision if road motor transport is in for a 
long run and is to make a successful tour of the 
country, will be determined by financial considera- 
tions. What was done during the strike period and 
what is being attempted at the present time to 
employ motor lorries to provide a remedy for port 
and railway congestion, is to be regarded rather as a 
demonstration that the road motor can render im- 
portant service than as a commercial enterprise. We 
are aware that the Government emergency scheme 
is based on the hire by railway companies and trans- 
port contractors of Government lorries at com- 
mercial rates, and to that extent the test now being 
applied is on a business footing. It is necessary, 


however, to look ahead. Traffic congestion, inten- 
sified by the railway strike, has entered a phase 





tion. Under existing conditions, road transport, 
not only for short, but even over comparatively long 
distances, can be justified apart from the, cost at 
which the work is performed. The saving in time 
and the general gain to the community arising from 
the clearing of the ports and railways of undigested 
stocks, are an adequate recompense for the price which 
has to be paid for the work. But we do not think. 
it can be seriously denied that except for short hauls, 
where collection and delivery charges swell the price 
at which the railway can do the work at a profit, the 
total cost of road transport is higher than that at 
which goods could be carried an equal distance by 
the railways. Many believe, indeed, that even when 
railway rates have been raised—and the subject is 
too complicated to justify expectation that any 
new rates can come into force for many months—that 
the railways will be able to quote traders lower terms 
than road haulage undertakings working on a com- 
mercial, and not, as at present, an emergency, basis, 
can offer. A few figures may serve to make this point 
clear. We are assured that the actual running costs 
of an Army three-ton lorry are, everything included, 
no more than one shilling and threepence per mile. 
The cost of transporting is, therefore, on this basis 
fivepence per ton mile. In practice, however, when 
profit, empty journeys, and so on have to be provided 
for, the charges are naturally a good deal higher, 
and it is probable that we shall not be far wrong in 
putting them at ninepence or tenpence a ton-mile. 
Contrasting this figure with those, even vaguely known, 
for railway transport it will be seen that road transport 
suffers from a serious handicap—a greater handicap 
than it can hope to remove more than partially by 
the reduction of terminal charges. If we reiterate 
these somewhat transparent facts, it is not that we 
entertain doubts of a great future for road transport, 
but because we fear that false optimism may retard 
rather than expedite its development. 

Let us face the facts squarely. It may be assumed 
that in the immediate future road services for the 
carriage of goods will be performed by the tens of 
thousands of lorries released from war work. A con- 
siderable percentage of these vehicles are in a condition 
which warrants the expectation that they are capable 
of further service, and a smaller percentage are com- 
paratively new. It will not be suggested, however, that 
the Government type of three-ton lorry is the best 
design that could be evolved for ordinary commercial 
service. The verdict of most engineers would be that 
a somewhat lighter type, giving a greater mileage 
for the same fuel consumption, increased life 
of tires, lower maintenance costs, and less severe 
on roads should be produced in the near future, 
if indeed it is not already available. This type will 
gradually replace the war lorries, and the search for 
improvement in design as well as the assurance of a 
large permanent market should encourage the laying 
down of motor engineering works for large-scale 
production of the commercial motor. Concurrently 
with these developments, it may be expected that 
big commercial organisations having depots and repair 
shops in all the great traffic areas, will come into 
existence and undertake haulage work on contract 
terms. Companies of this character could operate 
a large fleet of commercial motors at lower cost than 
any firm electing to fill its own requirements for road 
haulage ; whilst the want of back loading, which to-day 
has a considerable influence on the cost of road trans- 
port, would be more easily remedied than by joint 
working between private firms. Only experience can, 
however, enable the economic limits of road transport 
to be fixed and its real place in a national system 
under ordinary competitive conditions to be deter- 
mined. Nor must it be forgotten that the Ministry of 
Transport is charged among many other duties with 
the task of restoring equilibrium to railway finances. 
If those classes of goods which can bear the highest 
transport rates are for that reason surrendered to 
road haulage undertakings, the railways will be 
robbed of their best paying loads, and might be forced 
to chaige unduly high rates on traffic which could 
not bear this increased cost without fear of restricting 
trade. If at the same time the attempt to revive 
inland waterways should result in an appreciably 
larger tonnage of low-grade goods being water-borne, 
the railways would be the losers of a class of goods 
traffic which is one of their main sources of revenue. 
We are aware that the remedy for this possible con- 
dition of affairs in the traffic arena is the increased 
production which is being preached on all sides. 
This, however, is by no means all that has to be 
written, even in a general review of the road trans- 
port question. There is still the question of the roads. 
We have been told often enough that a huge pro- 
gramme of road reconstruction is necessary in any 
event. The enormous expansion of road transport 
of goods, which is in prospect, emphasises the need of 
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than a road reconstruction scheme, however; a 
large mileage of new motor roads is quite necessary 
if heavy lorry haulage is to become a permanent 
feature. It is only necessary to mention these things 
to raise at once the question as to the sources from 
whence the funds for road making are to be provided. 
There appears to be no escape from the conclusion 
that the trading interests which by their develop- 
ment make this expenditure necessary must be pre- 
pared to foot at least a portion of the bill. Additional 
taxation of the road motor appears therefore to be 
predicated, and although when spread over huge fleets 
numbering perhaps hundreds of thousands, the burden 
of taxation may in the end fall somewhat lightly, 
in the early and the more difficult period it will 
complicate the problem of competing for business 
with the other transport agencies. We believe, we 
need scarcely say, that the commercial motor has a 
great future ; but we cannot close our eyes to the 
fact that the task which confronts those who are 
engaged in the industry is both difficult and complex. 


The Control of British Railways. 


As yet we are without any announcement as to 
the future administration of the railways as a conse- 
quence of the Ministry of Transport Act, which 
received the Royal Assent on August 15th. As some 
of the more important powers of the new Minister 
expire at the end of two years from that date, the 
period of over two months that has already elapsed is 
valuable time lost—at least, it is so from the Ministry's 
point of view. Certain announcements have been 
made, but they relate entirely to the working of the 
Ministry itself. Section 2 of the Act allowed for the 
transfer to the Ministry of the powers and duties of 
the other Government departments as to railways, 
canals, docks, harbours, &c., and at a Council on the 
22nd ult. these powers were, with certain exceptions, 
transferred as from the following day. Among those 
who should have gone to the new Ministry was the 
Railway Executive Committee—a branch of the 
Board of Trade. The members of this body, however, 
sent in their resignations in order to leave Sir Eric 
Geddes free to reorganise the method of control. 
That gentleman requested the Committee to “ carry 
on” for another week or two. Since then—over 
three weeks ago—no further announcement has been 
made, and we are still in the dark as to how the 
Government control, hitherto exercised under the 
Act of 1871, is to be exercised under the new Act. 
It is certain that the strike has delayed the matter, 
but it is due to the companies—a term that covers 
shareholders, officers and men—that they should 
soon know how they stand. It is due, possibly still 
more, to the Railway Executive, as for over five years 
it has successfully borne the responsibility of moving 
troops, munitions, stores, &c., and at the same time 
handled a greater traffic than in peace time. The 
trader, too, and the general public, especially the tax- 
paying public, are also concerned. 

That it is the intention of Sir Eric Geddes to make 
some use of Sir Herbert Walker and his colleagues has 
been indicated on three occasions. On the second 
reading of his Bill the former said: ** As regards 
railways, we shall continue some such organisation 
as existed during the war. I hope it will be possible 
to modify it to some extent in order to allow the 
senior railway officers, who have spent their time in 
London, to get back to attend to the management of 
their lines.” After an interruption by Mr. J. H. 
Thomas, Sir Eric observed that so long as the com- 
panies remained in their present position some body 
more or less like the Railway Executive would have 
to continue. But when the more permanent state 
of the railways and of the transport of the country 
was reached it would probably be found that the best 
way would be to set up a Chief Commissioner and 
divide the country into non-competitive zones having 
District Commissioners. On the third reading of the 
Bill the right. hon. gentleman repeated his intention 
to maintain on the railways more or less as to-day the 
Railway Executive Committee. Finally, in his letter to 
Sir Herbert Walker accepting the resignations of the 
members of the Committee, Sir Eric said: *‘‘ I look 
forward, however, to the creation of an organisation 
which will enable you and your colleagues to continue 
to give to the new Ministry much of the invaluable 
assistance which you have given to the Board of 
Trade during the last five years.” In thus urging the 
claims of the Railway Executive we are not blind to 
the fact that its constitution needs modification. It 
is too large, too representative of individual com- 
panies and insufficiently so of railways as a whole, 
whilst the views of the members are in some 
respects limited, parochial, and imbued still with a 
large strain of the jealousies bred by the former days 
of competition. We, however, need some of them 
stil]. Sir Eric has gathered around him some excellent 





men, and we are particularly glad to see the engineer- 
ing profession taking so prominent place. But of 
those whose names have been announced, none, with 
the exception of himself—and he has been connected 
with the North-Eastern only, which in many respects 
is a law to itself—has had practical experience in the 
commercial side of railways, and can appreciate fully 
the needs of traders, the accurate value of import 
and export traffic as compared with home products, 
the necessities of those engaged in agriculture, 
fisheries, and food production, the peculiarities and 
needs of markets, and the manners and customs of 
various areas. Most of the present members of the 
Railway Executive have been reared amid, and have 
successfully coped with, these problems. To them and 
to their predecessors do we owe the finest railway 
service in the world. 

There is much work for the new Ministry. The 
congestion at the docks has to be reduced—a fleet 
of 25,000 motor vehicles is said to be engaged upon it. 
Then there is the financial side of railway administra- 
tion. The estimated deficit of sixty millions a year- 
which, in view of further concessions to the men, 
will necessarily be greater—has not yet been attacked. 
The Minister has power to raise rates, fares, &c., as 
he pleases. He must, however, first have the proposed 
changes reviewed by a committee ; but no announce- 
ment has yet been made as to the appointment of 
any such committee. Lastly, there is the wagon 
question. Much foolish talk is indulged in as to the 
apparent scarcity of wagons being due to so many 
vehicles having been sent overseas. When we say 
that the number—20,000—sent was just over | per 
cent. of the whole of the wagons in the kingdom, 
and that a large proportion of them is already back, 
it will be seen how absurd is this explanation. Almost 
as weak is the suggestion that it is the large number 
under and awaiting repairs. In normal times less 
than 5 per cent. of the country’s railway wagons are 
out of traffic for this reason. Five years’ war and 
extra wear and tear have not quintupled this propor- 
tion, for certain repairs have been done, especially 
during the last two years, and, moreover, a greater 
margin is allowed before a wagon is now ‘ marked 
off ” to be sent to the shops for repairs. We question, 
therefore, whether more than 12 per cent. are out of 
service, and. further, whatever the number may be, 
their withdrawal is more than balanced by the 
common-user of railway-owned wagons—a wartime 
innovation, We suggest that the apparent scarcity 
is due mainly to the introduction of the eight hours’ 
day, which has reduced the time for loading and un- 
loading, and by making the day's journey for train- 
men shorter in length has increased the time on the 
road. Some proportion of the congestion is no doubt 
due to the “dead hand” of the absence of competi- 
tion among the companies. True, it was existent 
during the war, but there is no longer the urgent need 
for the whole-hearted efforts the companies gave then. 
Moreover, they have possibly, in view of their coming 
absorption by the Ministry of Transport, lost some 
interest and become less keen. Ail these are subjects 
of the first importance, and the country will expect 
to hear soon that the new Ministry is handling them 
with energy and resolution. 








Random Reflections. 
[THIRD SERIES. ] 


THE only man who believes in a 
high income tax is he who does not 
pay one at all. The rest of us 
tolerate it as a necessity, but we all 
know that it tends to hinder progress in many direc- 
tions. After a luncheon which Sir Robert Hadfield 
gave to a very large party of guests in the Pillar Hall 
at Olympia on Thursday last there were speeches in 
which the encouragement of invention and research 
was alluded to. Talking over the matter later in 
the day with an eminent inventor, he remarked that 
it was all very well for the Government to call upon 
the country to invent and to talk of the great things 
it was doing for research, but as a matter of fact it 
was, through the medium of the income tax, hindering 
both invention and research. He himself had given 
up inventing because under the present conditions it 
was not worth while. It will be instructive to glance 
at the cause of his pessimism. Let us take the case 
of the would-be inventor of a gas turbine. In the 
prosecution of the work he expends, let us say, five 
thousand pounds on experimertal engines, and even 
at the end fails to find what he wants. Not only is he 
five thousand pounds out of pocket, but the Inland 
Revenue authorities insist on the payment of full 
income tax on that five thousand. Hence the total 
cost is six thousand five hundred pounds. In the 
old days, when the income tax was no more than a 
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‘shilling or thereabouts, the levy was a relatively small 


proportion of the whole and the inventor did not rebel 
against it, but now that it stands at six shillings in 
the pound it is a serious item, and it will readily be 





seen that it must have a retarding effect on invention, 
An obvious way of escaping the imposition is for the 
inventor to register himself as a company and to 
return the costs of the experiments as business 
expenses; but there are objections to that course, 
and it would seem to be desirable that some simpler 
means of relieving him of the tax should be found, 
The country does not stand to lose by so doing, for, 
on the one hand, whilst a successful invention is a 
source of great income to the State, even a research 
which fails in its avowed object leaves much behind 
that is of value. We may hope therefore that if this 
very important matter has not already been brought 
before the Commission on the Income Tax it will 
receive consideration before the Commission presents 
its report. At a period when, as all are agreed, the 
importance of research and invention is greater than 
ever before, our politics will be feeble indeed if they 
cannot devise a means of avoiding this direct cis. 
couragement of the private inventor and research 
worker. 
oa a a a oo 


THE more we consider the work ot 
“the memorable Worthies of the 
day” in the arts of mechanical 
engineering, the more we are con- 
vinced that the great inventors of the past failed 
more from the lac« of materials and means for carry. 
ing out their ideas than from any inherent weakness 
in those ideas themselves. ‘Trevithick and Jacob 
Perkins, the apostles of high-pressure steam, were 
hindered rather by the lack of steel for boilers, by 
the poor quality of lubricants, and the indifference ot 
pac. ings than by weakness of theory, just as James 
Watt and his predecessors were handicapped by the 
absence of machines for boring cylinders. It may 
be safely said of past generations of engineers that 
had they had the materials and the implements that 
we now have, many of our current inventions would 
have reached f-uition in their time. Obstacles to 
progress of the same order still exist, as, for example, 
in the case of the gas turbine, which awaits the 
coming of a heat-resisting material of high tenacity. 
With every advance in the materials of construction, 
with every step in the progress of means of production, 
the feld of enterprise for the engineer is opened wider, 
and inventions which were impracticable vesterda, 
become practicable to-morrow. Striking confirmation 
of this view is afforded by the resuscitation of the 
rotary engine idea—now almost wholly seen in the 
form of pumps instead of motors, but in substance 
We say resuscitation rather than resurrec 
examples 
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the same. 
tion, for the idea was never quite dead ; 
have always presented themselves from time to time, 
hed a brief day of apparent success, and have then 
ge: dually disappeared and been forgotten. But now 
they are coming back with every likelihood of secu 

ing a permanent position. Not only has the gea 
pump, invented originally by Murdock as an engine, 
come by its own, but a variety of forms of sliding- 
partition rotary pumps are now on the market, and 
we do not doubt that before long inventors will have 
scoured Reuleaux’s kinematies for other forms, and that 
we shall see a quantity of the old familiar designs, on 
whichso many inventors’ hopes were wrecked, revived. 
The reason is not far-to seek; it is to be found in 
accurate machining, and particularly in the coming 
of fine grinding. The old béte noir of rotary engines 
and pumps—or one of them—was the line contact. 
Line contact was an impossible proposition when 
reliance had to be put on the turning tool, the file, and 
the seraper. But once introduce accurate grinding. 
and it loses ninety per cent. of its terrors. Or tale. 
again, the beautiful workmanship that is required in 
the rotary blowers made by Reavell and Co., and 
described in our issue of May 30th last. Here a thin 
cylinder of steel has practically to float air-tight in 
another cylinder. Such accuracy was unattainable 
until a few years ago, and its coming has made 
possible many things which our forebears foresaw 
but could not reach, just as the coming of other 
methods will put into the hands of future engineers 
inventions which elude us now. 

6. we Ss 


Writing of rotary engines, we are 
reminded that many of them are not 
rotary in the meaning of the term as 
the early engineers used it, but are 
what they would have called * rotative.”” They are, in 
fect, reciprocating engines in disguise. Reuleaux, if we 
remember aright, points out this fact, and was 
possibly the first to do so. The object of the early 
inventors of rotary engines was to get rid of recipro- 
cating parts, and so obviate the stresses which they 
set up. Murdock’s engine, to which we have referred 
above, and which was no more than two toothed 
wheels gearing together, was an example as perfect 
as Branca’s wheel or the modern steam turbine. It 
was a true rotary. But many other designs were 
moving-cylinder engines, and suffered from un- 
balanced forces of the same order as those met with 
in ordinary reciprocating engines. The Gnome aero- 
engine is an obvious example of a recent date. It is, 
of course, no more nor less than a number of recipro- 
cating engines arranged to swing round a fixed crank. 
The true character is more fully disguised in the type 
of engine or pump—there is a pretty little example 
on show at Olympia—in which four cylinders are 
opposed in pairs at right angles to each other, and the 
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jistons, also paired, operate through the medium of 
a slotted link instead of connecting-rods. One has 
only to hold the evlinders fast and rotate the crank 
to see that here we have a special form of reciprocating 
engine. But when we come to the familiar excentric 
type again, Olympia shows a good example—-the 
type in which an excentrie revolves in contact with 
the walls of the cylinder and, camwise, lifts the shutter 
in the course of its revolution, the real nature escapes 
anyone but the careful analyst. Yet it is only neces- 
sary to consider the excentric in relationship to the 
shutter to see that it is virtually a reciprocating 
piston of a particular form. A more obvious example 
will make this fact clear. A rotary engine, designed 
many years ago, consisted of an excentrie of which 
the diameter was exactly the same as that of a 
chamber into which it fitted. The chamber was, 
however, longer than it was wide, and was carried by 
a hinge at one end. As the excentric rotated it rocked 
the chamber about the hinge and at the same time 
itself occupied first one end of the chamber and then 
the other. Now, this type is quite obviously no more 
than an oscillating engine with an enlarged crank pin 
acting as the piston. But its first cousin-ship to the 
rotating excentric engine with sliding shutter will not 
escape the analyst. The real test of the true rotary 
character of any motor is whether it is in absolute 
dynamic balance or not. If it is not, then it is not a 
real rotary engine as Watt and his contemporaries 
understood the term. 


* * * * * 


Mr. A. R. Betiamy, of Ruston and 
Hornsby, Limited, has found a new 
subject for inquiry. He has 
analysed the leading articles in 
“our two principal engineering papers.’ The ocea- 
sion was an inaugural address to the Grantham and 
District Engineering Society delivered about a week 
ago, and the object was to show the members the 
variety and scope of the subjects with which an 
engineering society might deal. We cannot recall 
having ever shared a similar honour before, and we 
say at once that we not only appreciate the com- 
pliment Mr Bellamy has paid us, but hope to profit 
by his curious investigation. It has certainly given 
us something to think about. The plan was this: 
Mr. Bellamy took a period of four full recent years, 
examined the subjects dealt with in our own 
editorials and those of our esteemed contemporary, 
and totalled the numbers. For example, he found that 
we dealt with Labour questions ninety-three times in 
the four years, with railways and waterways seventy- 
nine times, with internal combustion engines twenty- 
five times, and so on. He thinks we were right to 
give so much attention to Labour matters, but, on 
the other hand, he is surprised that education, finance, 
and machine tools were not more frequently dis- 
cussed, and he takes us gently to task, particularly as 
regards Labour, for having no constructive policy. 
We shall come back to that point ina moment. But, 
first, we would point out, on behalf of other news- 
papers as well as THE ENGINEER, that the subjects 
dealt with in leading articles are settled not so much 
by the editors as by the events. Leading articles are 
nearly always topical, and, though one paper may 
select certain subjects in preference to others, it may 
be taken in a general way that Mr. Bellamy’s analysis 
shows a great deal more than the predilections of 
editors, and for that reason is of greater interest. If 
ninety-three of our articles were devoted to labour 
and only two to machine tools, it may be said with a 
fair measure of certainty that during the four years 
considered industrial questions were absorbing nearly 
fifty times as much interest in engineering circles as 
were the general questions of machine tool design. 
That deduction would not be far wrong. The prin- 
cipal business of managers for many a long year has 
been the organisation of labour and the determination 
of trade disputes. They have not been able to give 
nearly enough time to practical questions. That is, 
all will agree, a bad state of affairs. “It is one which is 
delaying progress in this country, and we are indebted 
to Mr. Bellamy’s analysis for bringing it out so clearly. 
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* * * * * 


To come now to the question of 
constructive policy. May we defend 
ourselves behind a quotation ? 
Some years ago the _ illustrious 
Italian philosopher Federico Enriques wrote, in the 
introduction to his ‘* Problems of Science a book 
about which we may have a word or two to say one of 
these days—‘* Philosophie thought does not neces- 
sarily require the solution of particular and well- 
defined problems. Philosophy represents rather a 
tendency of the human intellect—a tendency which 
determines, so to speak, the style of the edifice of 
science, 80 that this edifice takes on diverse forms as 
it grows.” Now, we suggest that the proper function 
of the leading article is to be philosophical, to direct 
and represent ‘‘ the tendency of human intellect.” 
It should turn men’s mind to broad principles and 
general causes, and by so doing lead its readers to act 
in the proper manner and in the right direction. Or 
we may, if we like, regard it, in some circumstances, 
as similar to the summing up of a criminal judge. 
The judge is not constructive. It is not for him to say 
whether the accused is guilty of not guilty. He takes 
the evidence and sifts it for the benefit of the jury. 
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He omits all non-essentials, and shows what parts of 
the evidence bear on the matter in hand. Finally, he 
expounds the law and explains to the jury, first, its 
duty in considering the evidence, and, secondly,’ how 
and in what degree the accused may have offended 
against the statutes of the realm. He acts, indeed, 
as a guide, but a guide without bias. Regarded in 
the highest light, we venture to think that the busi- 
ness of the leader writer is not very different. He 
places before his readers a general summing up ; but 
they form the jury. It is true that leaders, even our 
own we must confess, depart occasionally from that 
standard. Occasionally we condemn as well as judge ; 
occasionally advise as well as discuss. But in the 
main editorial articles keep to general principles, to 
what may be described, we admit rather vaguely, 
as philosophical aspects, reserving the details for 
treatment in other parts of the paper. Thus, for 
example, in our own case, whilst it is true our leaders 
on Labour questions are, as Mr. Bellamy says, not 
constructive, yet have we not published many articles 
on shop organisation, on wages systems, and so on, 
and dothey not contain constructive policy of a 
material and useful kind ? May we be for- 
given for this little apologia, and assure Mr. Bellamy 
in making it that we only wish more people would 
help us to see ourselves as others see us, as his address 


has done. 
a * of ~ * 


WE opened the other day a table 
The drawer that had been locked for 
Table gw 

enn. months. It was in a state of utter 
confusion. Old letters, forgotten 
notebooks, a discarded pocket diary or two, a box of 
pencils, some ends of condenser tubes sent to us as 
samples of the thickness to which scale might develop, 
some oddments of stationery and detritus of this 
kind and of that drifted thither in the course of years, 
and over all a layer of dust that had manufactured 
itself out of the contents or had worked in through the 
crevices during months of neglect. This reads like 
an indictment of our orderliness, and so it is, and 
yet without the palest blush of shame we admit it ; 
for the sins that are common to all are less in one. 
Which of our readers will dare assert that no drawer 
of his is as untidy as ours; none, for so general is 
this disorderliness that he would find none to believe 
him. Yet the fault is not ours; it is the cabinet 
maker’s. Can anything more difficult to keep tidy 
than a table drawer be conceived ? To begin with, 
it is so long from back to front that no more than the 
front half of it is ever seen, and, in the second place, 
it is so wide that papers have every convenience for 
getting mixed, and, finally, it is placed in such a 
handy position, just in front of us where we sit, that 
the temptation to open it and drop things in and 
close it again is too great for hurried human nature. 
If we must have drawers in our tables, which is by 
no means certain, they should be not much more than 
half their present length from back to front, and be so 
supported on runners that the whole area would 
be exposed when they were drawn out, and they 
should be divided by permanent partitions into small 
compartments. But when all is said and done, they 
will remain objectionable things, and even with the 
best there is no better plan than to put a few lumps of 
camphor in it, lock it up, and lose the key! Our 
brazen attitude proves on analysis to be in part due to 
a comfortable feeling that we, at least, have reformed. 
With us the drawer is a sin of the past. We have 
replaced it with a device free from its defects and 
with new virtues of its own. Behind us there stands 
a tall but narrow cabinet without doors. Over all it 
is some three feet high, about a foot wide, and eighteen 
inches deep. It has a polished top and, a few inches 
from the ground, a floor. At intervals along the 
inside are fastened slips of wood half an inch wide. 
It accommodates one above the other nine substantial 
cloth-covered boxes with closely fitting lids and 
half-drop fronts, the sort of boxes that haberdashers 
use for ties and gloves ; quite admirable receptacles 
for pamphlets, odd sheets, and so on. On the front 
of each box is pasted a boldly stencilled label—Labour, 
Research, Fuels, Government Bills, and so on. Any 
box can be drawn out and placed upon the top of the 
cabinet when we wish to examine the contents ; but 
when it is desired to put in a new paper it is sufficient 
to tip up the lid and lower the half-drop front. . For 
convenience, for tidiness, for capacity, the table- 

drawer has no chance against this cabinet of boxes. 
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VISIT TO HOLLAND. 

At the invitation of the Society of Directors of Elec- 
tricity Works in the Netherlands, of which Mr. J. G. 
Bellaar Spruyt is President, a deputation representing the 
Institution of Electrical Engineers visited Holland from 
September 21st to 28th. The deputation comprised Mr. 
C. H. Wordingham (President), Mr. Ll. B. Atkinson, Mr. 
G. Balfour, Sir T. O. Callender, Mr. B. Drake, Mr. W. W. 
Lackio, Dr. E. W. Marchant, Mr. C. P. Sparks, Mr. W. B. 
Woodhouse, Mr. P. F. Rowell (Secretary), and was accom- 
panied by Mr. G. H. Parr, of the Department of Overseas 
Trade. The visit was of great interest to a!l members of 
the deputation, and, owing to the kindness of their hosts 
and to the excellent arrangements made, a very large part 
of the country was seen, numerous electrical and other 
works were visited, and matters of more than enyineering 





interest discussed. The deputation was received officially 
by the Royal Institute of Engineers, by the municipalities 
of the principal towns visited, and by the Governors of the 
various provinces. 

A somewhat lengthy report of the visit has been issued, 
and from it we have taken the following excerpts : 

““The development of electricity supply in Holland has 
received a considerable stimulus as a result of fuel shortage 
during the war, and in this development the State, the 
provincial Governments, the municipalities, and the com- 
munal authorities are all taking part. Certain company 
undertakings have been acquired by provincial authorities, 
and a Government Committee is preparing a report as to 
future developments and organisation. On that Com- 
mittee the Society of Directors of Electricity Works is 
represented by Dr. W. Lulofs, the manager of the Amster- 
dam Electricity Works. Already, however, very great 
progress has been made towards the co-ordination of 
electricity supply throughout the whole country, a develop- 
ment much facilitated by the existence of a compulsory 
standard frequency of 50 cycles. Throughout each pro- 
vince there is a supply of electricity, distributed prin- 
cipally by means of overhead wires, a method which has 
been much facilitated by the compulsory wayleave powers 
now possessed by the supply authorities. The generating 
stations of the various authorities have been, or are being, 
interconnected to permit the concentration of generation 
by large units in suitably situated stations, and the 
development is on a wide scale throughout the country, 
designed to cater for the needs, not only of the towns and 
manufacturing industries, but of rural districts, the latter 
development taking place in conjunction with a general 
installation of electric pumps to replace the numerous wind- 
mills . . . . . on which the security of the coun try against 
flooding has so largely depended. 

“:The Dutch coalfields, situated in the province of 
Limburg, have not in the past produced a sufficient output 
to meet the needs of the country, but it is anticipated that 
the steps taken to increase the output of coal and the 
fuel economy resulting from the electrical developments 
will make the country practically self-supporting. The 
vital importance of this may be appreciated when it is 
stated that industrial undertakings are now paying ten 
times as much for coal as they did before the war. Little 
coal is being imported from England, it being found 
cheaper for the moment to import American coal. 

“The present output of the Dutch coalfield is four 
million tons a year, of which approximately one-half is 
produced by the State mines, the other half by private 
enterprise. It is anticipated that the output will be sub- 
stantially increased, and that in the near future some eight 
million tons will be produced. One of the difficulties of 
developing the mines has been to obtain and retain- the 
necessary labour, and it may be for this reason that the 
houses are let at low rents, it being stated that houses 
which had cost the equivalent of £650 to build were let at 
a rental of frem 20s. to 30s. a month. The coal produced 
is stated to have excellent coking properties, and 
batteries of coke ovens are being erected. During the 
war a neighbouring deposit of lignite was utilised for 
power production, and it is still in use,..... 

‘“‘ From the point of view of British electrical manufac- 
turers, a few facts may be summarised. It is clear from 
the installations which were visited that the Dutch elec- 
trical engineers relied before the war almost entirely on 
German machinery for their generating stations and motor 
equipment, with the notable exception that a considerable 
amount of British cables has been laid in Holland. 

‘During the war period, owing to the inability of 
British manufacturers and German manufacturers to 
supply, a great impulse has been given to the production 
of electrical plant in Holland, and some quite fine turbo 
sets built by the ‘‘ Stork ”” Company, in collaboration with 
Brown-Boveri, of Switzerland, are in operation or being 
erected in somé of the modern stations, whilst other firms 
are specialising in smaller plant, such as motors, &c. 

“ British cables by some of the principal firms were 
in considerable evidenée, drums being seen in various 
towns and villages throughout the country. Although it 
is clear that the Netherlands Cable Factory, of Delft, is 
equipped to supply, and is supplying, very considerable 
quantities of large cables;-the Dutch Cable Factory, of 
Amsterdam, appears at present to be confining itself to 
the supply of smaller wires. . ... . : 

** As far as could be gathered from conversation, British 
and German prices, both for machinery and cables, were, 
if anything, rather in favour of British manufacturers 
if the pound sterling and the mark were at their original 
parity, but the great discount at which the mark stands 
in enabling Dutch buyers to obtain a much more favour- 
able price, stated in guilden, from German manufacturers 
than from our own, and at the present moment this differ- 
ence may even amount to 20} per cent. Deliveries, on 
the other hand, from Germany still seem an uncertain 
quantity, and for quick deliveries the probability is that 
the British manufacturers could obtain the orders, par- 
ticularly if they could state their price c.i.f. at a Dutch 
port. 

‘“* As there seems some misapprehension as to the effect 
of the adverse rate of exchange affecting the power of a 
country like Germany to purchase its raw materials 
abroad, it may be worth while to point out that in a pur- 
chase by a country of raw materials abroad for the purpose 
of manufacture and re-export, the question of exchange 
rate practically cancels out, and the item that is really 
affected is that part of the cost, labour, management, use 
of machinery, &c., which are all internal to the exporting 
country, and which part of the cost is purchased at an 
actually low value by the external buyer. Thus, for 
instance, in the case of paper insulated cables, Germany 
has in the past purchased copper and paper in external 
markets, and for her own consumption would be unfavour- 
ably placed buying to-day with the depreciated mark, 
but on re-export these materials reach the external market 
again at the external market price, while all the other 
items mentioned reach the external market at a lower price 
than similar goods from British manufacturers. 

‘““'The general impression gained by manufacturers who 
took part in the visit was that it would probably be a wise 
policy to endeavour to set apart some proportion of their 
manufacturing facilities to supply the Dutch market, and 
to create a position there at a time when the conditions 
are more favourable for doing so than they ever have been 
in the past, or possibly are likely to be in the future.” 
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Direction Finding by Wireless 
Telegraphy.* 
HISTORICAL, 


A COMPLETE historical survey would occupy too much 
time, and I can only refer to a few stages in the develop- 
ment of the apparatus. Fig. 1 illustrates an early pattern 
of direction finder known as the Marconi-Bellini-Tosi 
radiogoniometer. This instrument was used in conjunc- 
tion with open aerials, and relied upon mechanically 
operated balanced electrical capacities or condensers. It 
was regarded as a very remarkable piece of apparatus 
at the time of its introduction, and a number were installed. 


briefly, the first half of a wave causes‘an upward current 
in the aerial and the second half a downward current. 

« Let us now see how these principles can be applied to the 
problem of direction finding. If we have two conductors, 
or “ aerials,”’ fairly close together, both receiving electric 
waves from the same source, it is easy to realise that by 
moving one aerial in relation to the other we can form an 
idea as to the direction of the wireless station from which 
the waves are emanating. If two such aerials be placed 
one behind the other with respect to the transmitting 
station—see Diagram 1, page 389-—the currents in one 
will always be a little later than those in the other. On the 
other hand, if the aerials are side by side, i.e., at an equal 
distance from the transmitting station, they will be struck 
at the same instant by each wave as it sweeps past, and 
there will be no difference in time between the two currents. 

















FIG. i—EARLY FORM OF DIRECTION FINDER 


An important advance was made when the Marconi 
Company adopted the closed aerial circuit, now in general 
use, and replaced the mechanically balanced capacities 
by independent condensers capable of exact balance. 
A great increase in range followed the introduction of 
the Marconi-Round receiving valve in 1913-14, after 
which the direction finder came into prominence as an 
instrument of war. In January, 1915, Captain Round 
and Lieut. Tremellyn established experimental military 
direction-finding stations at St. Omer and Abbeville, 
which were destined to be the forerunners of a very large 
number of similar stations. 


TECHNICAL. 

Before going on to describe briefly the principle of the 
wireless direction finder, it will be necessary to devote a 
few moments, for the benefit of those members of the 
audience who may not be familiar with the subject, to 
forming a clear idea of what is meant by a wireless wave 
and how such waves convey energy from the transmitter 
to the receiver. 

We are all familiar with the fact that a stone dropped in 
a smooth pond causes a series of ripples which travel 
outward in concentric circular rings, and are capable of 
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FIG. 2—WIRELESS WAVES 


setting in motion, let us say, a fisherman’s float in some 
remote corner of the pond. In this case the stone is the 
transmitter of energy, the float is the receiver, and water 
is the medium of transmission. 

A moment’s consideration will convince us that the first 
half of each ripple—or wave, as we say in wireless—causes 
an upward motion of the float and the last half a down- 
ward motion. In wireless telegraphy and telephony the 
medium is the all-pervading ether of space in which we set 
up waves by electrical means and from which we receive 
energy in an analogous manner. In Fig. 2 an endeavour 
is made to represent diagrammatically a series of waves 
leaving a transmitting aerial. The curved lines indicate 
an abnormal condition of the ether corresponding to the 
abnormal condition of the water surface in our smooth 
pond analogy. 

These abnormal regions—regions of ether straia—or 
wireless waves, surround the transmitting aerial in much 
the same way as the stone was surrounded by the ripples, 
but théy move outwards very much more rapidly, the 
speed of propagation being equal to the velocity of light, 
185,000 miles per second. They reach the receiving aerial, 
therefore, almost instantaneously, and their electrical 
effect upon this aerial is closely analogous to the mechanical 
effect of the water waves upon the fisherman’s float— 





* Leovure delivered by Capt. Riall Sankey at the Olympia 
Exhibition, October 9th—abridged. 


In intermediate positions we shall obtain intermediate 


results. 

The means of comparison is simple. 
are connected together at their upper and lower ends 
see Diagram 2, page 389—so as to form one aerial, shaped 
as a rectangle or triangle, and in the lower limbs a receiver 
is coupled. In this position the receiver responds to the 
difference between the currents in the vertical limbs, 
which we have so far regarded as separate aerials. When 
the horizontal limb is set at right angles to the direction 
of the transmitting station, no signals will be heard, since 
the currents in the vertical sides of the rectangle, or the 
sloping sides of the triangle, are exactly equal and annul 
each other. As the aerial is twisted round so that one 
limb comes nearer the source of the waves, and the other 


The two aerials 


| 


said to reproduce the external conditions in a small space, 
and, as it were, in a concentrated form. <A ‘ search coil ” 
of quite small dimensions, which is within the instrument, 
may be regarded as a diminutive direction-finding aeria| 
under the influence of the large fixed aerials. Rotation 
of the coil is equivalent to the rotation of a large aerial, 
but its size and weight is such that it can be manipulated 
in the convenient manner necessary for quick and accurate 
work. 

Before proceeding to describe the apparatus used in 
modern direction-finding, I wish to give reasons for the 
statement I have just made regarding the unsuitability 
of very small frame aerials for this purpose. ; 

They are as follows :—(1) In all directional aerials the 
directional effect is diluted more or less by a non-directional 
component, and in very small aerials the directional effect 
is seriously masked by this non-directional component. 
(2) With very small aerials enormous amplification of 
signals must be resorted to, and as a result further dilution 
takes place owing to an appreciable proportion of the 
energy being received directly upon the connecting leads 
and receiving gear—see Diagram 10, page 389. 

These are two causes of what we have called “ dilution 
ofjthe directional effect ” in small frame aerials, and it wil! 
be readily appreciated without further explanation that 
the effectiveness of such aerials as direction finders is of 
no high order. I will go further, however, and will show 
you that this dilution of the directional effect is worse 
than would appear at first sight. It not only masks the 
phenomena we are depending on, but it actually distorts 
the readings and alters the relative positions for minimum 
and maximum signal strengths. In order to illustrate 
this point, ! will refer to Diagrams 4, 5, and 7, page 389. 
In Diagram 7 | have drawn three curves, A, which repre- 
sents the current which would be received by an aerial 
having directional properties only; B, representing the 
diluting current due to the non-directional component 
and to the direct reception by the connecting leads and 
gear, and C, which is the algebraic sum, i.e., the resultant 
of A and B. It will be seen that the effect of B is to 
increase one maximum while decreasing the other, and to 
distort both minima. In Diagram 4 the curves A and (' 
are set out on a polar diagram which very clearly i!lus 
trates the distortion effect. In this diagram we have, 
for the sake of clearness, omitted any reference to diffe: 
ence in phase between what we may call the directional 
currents and the diluting currents. Such a phase diffe: 
ence exists in practice, with the result that the minima 
becomes vague and ill-defined, and the diagram assumes 
the thoroughly unsatisfactory shape indicated in Dia- 


Lram 0. 
MODERN DIRECTION-FINDING APPARATUS, 


In the apparatus I shall now describe the aerials ari 
fixed and the readings are taken by rotating a small handle 
as diagrammatically illustrated in Diagram 3, page 389. 
Inside the box seen in this figure there are two fixed coils 
known as field coils. They are mounted in planes at right 
angles and connected to the aerials as indicated in Dia- 
gram 6, page 389. Within the fixed field coils is a rotat- 
able search coil diagrammatically illustrated in Diagram 
8. page 389. The function of this portion of the apparatus 
is to combine the signals received on the two aerials in 
such a manner that the movable search coil is influenced 
by them when it lies in a plane corresponding to the 
direction from which the signals are received, and is un 
affected when it lies in a plane at right anyles to that 
direction. Each aerial receives best from a transmitting 
station in its own plane. Thus if the sending station lies 
in the plane of the aerial A, the aerial B wi!l receive nothing, 
and the search coil must lie in the plane of the fixed coil 
a to receive signals of maximum strength. If, under these 
conditions, the search coil lies in the plane of the fixed 
coil b, it will receive no signals. If the sending station is 
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FIG. 3—STATION INSTRUMENTS FOR DIRECTION FINDING 


becomes more remote, the signals increase in strength until 
@ maximum is reached when the rectangle or triangle 
points towards the transmitting station. 

If it were practicable, therefore, we might use for direc- 
tion finding a large movable aerial of this kind, but it is 
@ sine qua non that the directional reading shall be taken 
with rapidity ; hence, if for no other reason, large and 
unwieldy movable aerials cannot be used. Movable 
aerials of a size that may be conveniently controlled are 
unsuitable for cther reasons, as will be shown later, so 
that this apparently simple method is applicable only to 
the few special cases in which the approximate results 
obtainable by means of very small frame aerials will 
suffice. ‘sg 

In the system which is coming into general use two 
independent triangular or rectangular fixed aerials are 
erected with their planes at right angles—see Diagrdm 3, 


page 389--and connected to an instrument which may be 


in the plane of the aerial B, the conditions will be reversed. 

When the sending station lies in a direction which is not 
directly in the plane of either aerial, both receive signals, 
and the strength in each is proportional to the cosine of 
the angle between the direction of the sending station 
and the plane of the aerial. It follows that when this 
occurs the two fixed coils act in the same way as an 
imaginary fixed field coil in a position intermediate 
between a and b corresponding to the direction from which 
the signals are received. In other words, as already 
pointed out, the two fixed aerials A and B, with their 
corresponding fixed coils a and 6 are equivalent to an 
imaginary movable system consisting of one field coil and 
one aerial, which automatically adjusts itself to lie in the 
plane of the incoming signals. 

The direction of the sending station can be ascertained, 
therefore, by rotating the search coil until the signals are 
of maximum or minimum strength and noting its position, 
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In practice the minimum is used, since it is more sharply 


defined. siesta ; 
A standard modern direction-finding installation com- 


rises the following parts, with appropriate auxiliary gear, | 


such as batteries and telephones ‘-—(1) A special] aerial 
system ; (2) the direction finder coilsand pointer; (3) a 
special transformer ; (4) the detector. 

Where space is a secondary consideration, as is usually 
the case in permanent land stations, large aerials may be 
used, and the components 2, 3, and 4, together with the 


| The external appearance of the direction finder box is 
| illustrated in Fig. 4, while Fig. 5 is a view showing the 
| inside, and Diagram 9 below, shows the arrangement 
of the connections. In the land pattern direction finder 
| the two aerial circuits are tuned by means of separate con- 
densers, which are connected to the terminals B C and ¥ G. 
By tuning is meant that the circuits are adjusted to 
oscillate at the same frequency as the incoming wave. 
The field coils a and b in Diagram 9 are each connected 
in circuit with one of the aerials by means of the terminals 


389 





On ships and in aircraft 0 deg. ig the minimum point for 
| stations on a line directly ahead and astern. It should 
| be noted that when once the circuits are tuned and tho 
| aerials balanced one-half of the scale only need be used, for, 

as it makes no difference which way round the search coil 
| may be so long as it lies in the desired plane, opposite 
| points on the scale are equivalent. Thus in the standard 
| instrument aboard ship, for example, signals from dead 
| ahead are of minimum strength when the pointer is at 


| 0 deg., and also when it is at 180 deg., and they are full 


necessary auxiliaries, can be installed as separate units. AD and EH. These coils are split at their centres, ' strength when the pointer is at 0 deg. or 270 deg. 
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For use on board ship and in aircraft special aerial systems | 


are provided to suit individual cases, and the remaining 
components may be arranged in a compact form as one 
unit. 

The installation I am about to describe is for use on land, 
and has its components arranged as separate units. The 
aerial system comprises one 90ft. central mast supporting 
two triangular aerials with inclined limbs 110ft. long and 
horizontal limbs 144ft. long. The latter are broken at 
the centre and led down to the instruments. Fig. 3 is 
a view of the gear inside the wireless cabin. 
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DIRECTION FINDER. TRANSFORMER. 


whence leads are taken to the terminals BC and FG, 
thus enabling the condensers to be connected at points of 
symmetry in the aerial system. In the space within the 
coils is mouated the rotatable search coil S, which is con- 
nected to the detector through a special transformer. 

As will be seen in Figs. 4 and 5, the search coil is mounted 
upon a vertical spindle provided with a handle and pointer, 
which moves over a fixed scale graduated in degrees. For 
use on land it is arranged that 0 deg. on this scale is the 
minimum point for signals received from stations on a line 
running true north and south from the direction finder. 





AMPLIFYING DETECTOR. 


Swain Sc, 


From a consideration of the foregoing, it will be realised 
that the standard direction finder indicates direction, but 
not what is mathematically termed “ sense,”’ 7.¢., it enables 
the operator to ascertain that a given station is on a line 
running north and south, for example, but gives no indica- 
tions as to whether it lies to the north or to the south. 
In practice this peculiarity does not detract from the value 
of the instrument, excepting in the special case of one ship 
or aircraft being desirous of ascertaining, with great 
rapidity, the relative course of another. In such a case, 
if wireless communication can be obtained, a combination 
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with the direction finder reading will give the required 
information. 
MARINE PATTERN DIRECTION FINDER. 


[ will now briefly describe the new marine pattern 
direction finder, to which I have previously referred. It 


1900 m. to 4800 m., but the exact ranges obtained will 
depend upon the size of the aerial. If the aerial is unusually 
large, there will be a slight increase in all wave lengths, 
and with a small aerial there will be a slight reduction. 
Between the primary and the secondary windings of each 
transformer element is an electrical shield consisting of a 
copper sheath, which is connected to earth. The function 


The amplifying detector, of which Fig. 10 is a rear view 
is mounted in the upright portion of the teak case, the 
front edge of which projects beyond the supporting pang] 
by an amount sufficient to minimise the risk of mechanical] 
injury to the valves. There are six valves altogether. 
The four on the right-hand side are of the *‘ V 24” pattern, 
The function of these is to amplify in four stages the high. 

















FIG. 4—DIRECTION FINDER 


FIG. 5—FINDER BOX OPENED 


FIG. 6—MARINE DIRECTION FINDER 











is a simplified form, which is particularly easy to operate, 
as there are no complex tuning adjustments, all that is 
necessary being effected by, turning one handle ; the sharp- 
ness of tuning is satisfactorily maintained, and, owing to 
the incorporation of an amplifying detector of the most 
recent type the receiving range is very considerably aug- 
mented. Fig. 6 is an external view, and a simplified dia- 
gram of connections is given in Diagram 11, page 389. 

With the exception of the batteries and the operators’ 
phones, the whole of the apparatus is contained in the 
small compactly designed apparatus which is illustrated 
in Fig. 6. In the teak case forming this apparatus are 
four metal-lined electrically shielded compartments for 
the four component pieces of the apparatus, namely, the 
direction finder coils and pointer, the transformer, the 
tuning condenser, and the amplifying detector. Each 
component is built up on an ebonite panel corresponding 
in size to the front of its compartment, and is held in posi- 
tion by ebonite-capped brass holding-down screws, which 
also serve as electrical connections.. 

This type of construction permits of any component 


being easily and rapidly removed for inspection and | 


cleaning without in any way disturbing the remainder of 
the gear and without the necessity for breaking any 
soldered joints. Thus in case of accidental damage any 
component may be replaced on the spot, thus avoiding the 
necessity of returning the complete apparatus for repair. 

The appearance of the direction finder component when 
removed from its compartment on the left of the containing 
case is illustrated in Fig. 7. It may be described as what 
is known in wireless as a 
transformer having two independent primaries or field 
coils at right angles, embracing.a rotatable secondary or 
search coil, as in the case of the loosely coupled land 
pattern direction finder. Each of the field coils has its 
centre point earthed, and is in circuit with one aerial, and 
the search coil is connected to the detector through the 
special transformer described below. 

The transformer component, which illustrated in 
Fig. 8, consists of three highly insulated air-cored trans- 
former elements, together with a range-changing switch. 
The windings of the transformer are designed’ for wave 
lengths of 300m. to 800m., 750m. to 2000 m., and of 


is 





tightly coupled ” high-frequency | 





FIGS.7 8 AND 9—PARTS OF MARINE DIRECTION FINDER 


of this shield is to protect the detector from action of the 
non-directional component, to which I have previously 
referred. Tuning over the whole range corresponding to 
any setting of the switch is provided for by a specially 
designed variable air condenser—Fig. 9. 

Rotation of the circular ebonite handle on the ‘ace of | 


frequency currents from the transformer. The fifth valve, 
which is of the *‘ Q”’ pattern, acts as a rectifier or detector, 
and the sixth, a ‘‘ V 24,’ performs the functions of a 
‘note magnifier,” i.¢., it amplifies the rectified signals in 
the phone circuit. 

On the left of the panel is a six-point variable resistance 














FIG. 10—AMPLIFYING DETECTOR, REAR VIEW 


the panel carrying this component alters the relative 
position of the two sets of the vanes forming the condenser, 
and so brings about the smooth and continuous variation 
in capacity necessary for rapid and accurate tuning. The 
manner in which the vanes interleave more or less as the 
handle rotated will be evident on reference to the 
illustration. 


is 


and switch for controlling the filament currents, and above 
this is a circular ebonite handle, the rotation of which 
regulates the electric pressure on the valves by acting on 
another resistance called the potentiometer. In practi 
it is rarely necessary to touch the potentiometer or rheostt 
after the amplifierhas been put into operation, but it 's 
sometimes convenient to reduce the strength of signals 
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emanating from near by or high-power stations. In such 
eases the valves may be dimmed by the adjustment of the 
variable resistance. 

I will conclude my lecture by taking two examples to | 
illustrate the use of the direction finder. 

Suppose that a ship coming up the English Channel in 
foggy weather is somewhere to the west of the Channel 


| 


| 


an angle of 110 deg. with true north, and at the station Y 
the angle is found to be 45 deg. The two directions so 
found are at once communicated by telegraph or telephone 
to the control station, where by drawing corresponding 
directional lines upon a chart, and noting the point of 
intersection, the position of the aeroplane is ascertained. 
A brief wireless message from the control station then 
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FIG. 11—-USE OF DIRECTION FINDING BY A SHIP AT SEA 


Islands. It would ascertain its position by taking wire- 
less bearings on Land’s End and Ushant, a third reading 
on. say, Cherbourg, providing a check or the accuracy of 
these observations if required. Under the conditions 
shown in Fig, 11 the direction finder indicates that Land’s 
End is somewhere on a line making an angle of 66 deg. with 
the fore and aft line of the ship, and that the corresponding 
angle for Ushant is 5 deg. The direction in which the ship 
is heading is known, since it is given by the ordinary 
compass, and it is therefore a simple matter to combine 
the observations and set out the ship’s position on a chart. 
Readings may be taken at frequent intervals if necessary, 
other stations, such as Niton, Cherbourg, North Foreland, 
&c., being utilised as the ship proceeds on its course. 

It may be mentioned that it is not always necessary to 
ascertain a ship's position, the direction of a known point 
being often all that is required. In such cases one observa- 
tion only is necessary, as, for example, in ascertaining 
whether a ship’s course will take it inside or outside » 
lightship or isolated lighthouse. A wireless signal from the 
lightship or lighthouse will settle the question as certainly 
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FIG, 12—-DIRECTION FINDING BY AN AEROPLANE 


as if the light were visible. Similarly, when about to 
enter harbour signals from a station in the harbour will 
show immediately if the ship has drifted to one side of the 
entrance, 

Apart from its use aboard ship, it will be realised that 
the wireless direction finder is applicable to aircraft naviga- 
tion, and it is evident that in this sphere it must prove to 
be of extraordinary value. It has been said, in fact, that 
the future of commercial aviation is bound up in the 
development of this method of navigation, and when it 
is borne in mind that any really commercial transport 
service must -be reasonably independent of weather con- 
ditions it will be realised that this is not an altogether 
extravagant claim. 

Aircraft fitted with the wireless direction finder are 
navigated in the manner just described, but if ordinary 
wireless only is carried navigation must be carried out by 
means of fixed direction-finding stations on the ground. 

Referring to Fig. 12, let us assume that X and Y are 
two fixed direction-finding stations which have been called 
up by the aeroplane Z with a view to ascertaining its 
position, From the wireless signals sent out by Z the 
station X ascertains that the aeroplane is on a line making 


advises the aeroplane of its whereabouts at the time the 
directional readings were taken. 
CONCLUSION. 

I have attempted, in the brief space of one hour, to 
explain the principle and action of the wireless direction 
finder and to indicate the method of its application to the 
problem of navigation at night and under adverse weather 
conditions. 

The subject may be said to bristle with abstruse tech- 
nical considerations, and it has not been possible to avoid 
altogether questions of detail, but it has been my en- 
deavour to avoid unnecessary reference to the highly 
technical side and to put forward my explanation as far as 
possible in simple language and in a clear manner. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


{S THERE SUFFICIENT WEALTH TO GO ROUND ? 


Srr,—lI regret that owing to the want of right thinking in 
certain quarters and the consequent period of unproductiveness 
and disorganisation my copies of your esteemed publication for 
the last three weeks have only just come to hand, and I have thus 
been unable, until now, to deal with Mr. Ward’s and Mr. Gar- 
wood’s letters. 

It is somewhat difficult to follow the line of reasoning that 
Mr. Garwood takes. If the co-ordination of individual effort 
in the. direction of scientific research by an efficient central 
authority in order to eliminate as much as possible waste and 
for the express purpose of benefiting mankind is likely to lead 
us on to the path of retrogression, then by all means abolish 
every system of training and direction of the mind and thought, 
whether by the compulsory education of the virgin soil of a child’s 
brain or the more mature, but often proportionately more 
ignorant, matter of an adult brain by more advanced methods 
such as Pelmanism or the Press, both for the avowed purpose of 
individual gain. Av army or a fleet can only be victorious by 
the co-ordination of effort. A successful business can only be 
built up by the elimination of waste. Organisatior, or, in other 
words, efficient co-operation, co-ordination, and co-direction, 
is essential to true progress. Retrogression is only another term 
for false progress. 

With reference to Mr. Ward’s letter, if he will be good enough 
to refer to my first letter on this subject he will find that I 
advanced as essential two conditions if my query is to be success- 
fully answered. One is that al/ the forces of Nature be utilised 
inasane manner. ‘The land being one of Nature’s provisions for 
the sustenance of mankind, it follows that I include it ; but until 
Mr. Smillie and the Duke of Northumberland have settled 
between them the question of ownership, I consider, in view of 
the fact that William of Hohenzollern has now waived his claim 
to the private ownership of the sea, that a quicker and more 
profitable result would accrue to mankind in general, and the 
British Empire in particular, if the problem of the forces of the 
sea or water was tackled in a sane and efficient manner. To my 
limited understanding a solution is simple, but its application is 
too big a. proposition for any private enterprise. 

In conclusion, if it is asserted that scientific progress, as dis- 
tinct from business progress, can be best served by unaided 
and often uneducated individual effort, then all I can say is that 
I disagree with Mr. Garwood, as I do with his unkind attempt to 
belittle our Ministers. I admit many Ministers prefer and 
specialise in oral delivery, but I refuse to subscribe to the idea 
that they are, individually or collectively, incapable of thinking. 
At the same time, I would strenuously object to any professional 
politician having anything to do with such a department as I 
suggest. I believe the war has shown that we possess, in pro- 
portionately greater number than any other nation, the type of 
man I have in my mind for such a post, men whose lead I, for 





one, should be proud and thankful to follow without losing one 
tiny atom of my own intellectual individuality, such as itis. If 
sane training of the mind and co-ordinated individual thought is 
likely to lead us on to the path of retrogression, then by all 
means let us abolish all forms of training of the human mind, 
whether by the Fisher method in the child or by other methods in 
later life. J. H. Ferecuson. 
Hornsea, October 13th. 


MURDOCK’S LOCOMOTIVE MODEL. 


Sin,—The following quotations from contemporary letters 
should clear up Mr, Jas. Dunlop’s doubts as to the age of Mur 
dock’s model, now at Birmingham. In August, 1784, their 
agent in Cornwall writes to Boulton and Watt: ‘‘ Wm. Murdock 
desires me to inform you that he has made a small engine of 
jin. diameter and I}in. stroke, that he has apply’d to a small 
carriage, which answers amazingly.”” In September of the same 
year Boulton, in writing to Watt, says that Murdock “‘ had 
made his steam carriage run a mile or two in River’s great 
room, making it carry the fire shovel, poker, and tongs. William 
uses no separate valves, but uses the valve piston, something 
like the 12in., little engine at Soho, but not quite.” 

There is evidence that Murdock constructed three locomotives, 
the last of considerable size. 

Watt’s reply to Boulton’s letter, dated September 12th, 1786, 
may also be given: ‘‘I am extremely sorry that W. M. still 
busies himself with the steam carriage. In one of my specifica- 
tions I have secured it as well as words could do it according to 
my ideas of it ; and if to that you add Symington’s and Sadler’s 
patents, it can scarcely be patentable, even if free of the general 
specification in the Act of Parliament ; for, even granting that 
what I have done cannot secure it, yet it can act as prior inven- 
tion against anybody else, and if it cannot be secured by patent, 
to what purpose should anybody labour at it ? I have still the 
same opinions concerning it that I had ; but to prevent as much 
as possible more fruitless argument about it, I have one of some 
size under hand, and am resolved to try if God will work a miracle 
in favour of these carriages. I shall in some future letter send 
you the words of my specification on that subject. In the mean- 
time I wish W. could be brought to do as we do, to mind the 
business in hand, and let such as Symington and Sadler throw 
away their time and money hunting shadows.” 

An earlier letter from Watt to Boulton, dated August 27th and 
31st, 1784, but too long to print here, deals with the steam 
earriage and Murdock’s strong desire to push on with it. In it 
Watt makes suggestions for financial arrangements with Mur - 
dock if he could not be persuaded to drop the subject, and give 
as his chief reason for dissuading Murdock his fear that the latter’s 
services would be lost to their engine business. 

When one realises the difficulties that Watt had to face in 
getting his engines properly constructed, it is quite easy to 
understand that an-invention like the Murdock slide valve would 
remain dormant until such a time as engines could be constructed 
in a sufficiently perfect manner. 

E. A. Forwarp, 


London, October 9th. M.I. Mech. EF. 


TRISECTION OF AN ANGLE, 


Srr.—The following further contribution to the mechanico- 
geometrical methods of trisecting an angle may possibly prove 
of interest. It is based on the same general principle as the 
method described by me in your issue of May l4th, a method 
which Mr. Petter correctly pointed out was not original in its 
conception, though I was not aware of it at the time. 

A is a cirele, of which D is the centre. I D is a line drawn 
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perpendicular to BC, D F is a link pivoted at D and linked at 
F to a second link E F, which has a mark at G, the distance 
GF being equal to the radius of the circle. At the point H 
a pin is inserted, on which the link E F can slide. To obtain 
a trisection of the angle a, rotate the link D F until the mark 
G comes on the line 1D. Then the angle 8 will be equal to 
a— 3, H. R. Kemper. 
Brockham, Surrey, October 9th. 


PATENT-OFFICE LIBRARY. 


Srr,—It was recently announced officially that from October 
Ist the Patent-office Library would be open until 8 p.m. every 
evening. This arrangement was postponed on account of the 
railway strike, but no further announcement has yet been made, 
and I understand that unless pressure is brought to bear on the 
responsible authorities the proposal will most probably be 
dropped altogether. 

Whilst there was a considerable amount of justification for 
closing the library at 5 p.m. during the war, owing to the 
depleted staff and the fact that many of the ordinary readers 
were on war work of some kird or other, there can no longer be 
any adequate reason for not affording those readers who are 
working at a distance during the day access to the information, 
provided out of public funds, in the library. 

This institution is rightly considered the best library in the 
whole world for consulting technical works and periodicals, and 
in view of the pressing necessity for keeping our industries on at 
least a level with those of other countries in respect of scientific 
and technical development, no official opposition should be 
placed, without very strong reasons—which are not apparent in 
the present instance—in the way of those who wish to devote 
their spare time to the acquisition of knowledge, which is bound 
to have a beneficial influence on the national welfare. 

Having derived much personal benefit from the Patent-oftice 
Library for more than a quarter of a century, I have ventured to 
address you on the matter, in the hope that you, Sir, and your 
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readers who are interested in the subject will help to bring the 
necessary outside influence to bear in support of the movement 
to keep this national library open for a reasonable timo during 
the evening. It may be that the old hours, 10 a.m. to 10 p.m., 
were rather too long. But 5 p.m. is certainly too early to close, 
and even 8 o’clock does not leave over much time for those who 
are working until 6 and have to come from a distance. There 
ought not to be any serious difficulty in the way of keeping open 
till 9 p.m., and thus give a number of earnest workers an oppor- 
tunity of putting in a good spell of work, to the benefit of the 
community. Otp READER. 
London, October 9th. 


THE CURE AND TRAINING OF EX-SOLDIERS, 
Srr.—As you are no doubt aware, we have started a centre 
for the concurrent curative treatment and vocational training 
of disabled ex-Service men at Enham. three miles north of 
Andover Junction, on the London and South-Western Railway. 
At the present moment we are engaged on a big extension scheme 
and many building operations are in hand, and you will realise 
that the weekly bill for haulage from Andover Junction Station 
to our centre is very heavy. We have endeavoured to obtain 
lorries from various people as a gift. but have so far been un- 
successful, and the price that lorries fetch when auctioned by 
the Disposals Board is prohibitive to us at present. I am there- 
fore venturing to write this letter in the hope that perhaps some 
of your readers would care to lend us a couple of lorries for six 
months if we on our part agree at the end of that period to hand 





American Machines for Dressing 
Railway Sleepers. 


THE increasing use of sleepers treated by preservative 
processes on American railways has led to a wider recog- 
nition of the fact that all necessary cutting and shaping 
or dressing of such sleepers should be done before the 
application of the preservative, in order to avoid the 
removal of well-treated portions of the wood and the 
consequent exposure of less thoroughly treated or im- 
pregnated timber, which is naturally more susceptible 
to the influence of elements causing decay. The dressing 
of the rough sleepers includes three principal operations— 
sawing the ends, boring holes for the spikes, and shaping 
the seats for the rails or base plates. The accompanying 
illustration represents a group of machines designed to 
perform these operations in series, and, in addition, to 
stamp or brand the sleeper to indicate the date of treat- 
ment. These machines have been developed by Greenlee 
Brothers and Co., of Rockford, U.S.A., and have been 
installed at a number of plants for railways and timber 
treating concerns. 


The trimming or end-sawing machine has a pair of 
34in. or 36in. circular saws, mounted separately and each 
driven independently. These saws are enclosed in pro- 
tective shields. The cropping of the ends is done to remove 





provides for the insertion of hard-wood dowels in sof 
wood sleepers, to afford a better hold for the spikes, 
This machine bores and threads the holes, screws in the 
hollow-threaded dowels, and trims them off flush With 
the face of the sleeper. This scheme is of limited appli. 
cation, but has been used with cedar and redwood sleepers 
which are too soft to hold spikes securely, but haye . 
very long life as far as decay is concerned. 

As the rail-seat facing machine has a device to adjust 
sleepers which are bent in a vertical plane, so the boring 
machine has a compensating device to adjust those which 
are bent in a horizontal plane. Without such adjustment 
some of the holes might come too near the side of an 
irregular or crooked sleeper, such as may be used on 
branch lines. This centring device has two pairs of jaws 
which grip the sleeper by its sides and adjust it so that 
it lies approximately on the centre line between the two 
groups of spindles. It also clamps the sleeper and holds 
it down firmly upon its supports while the augers are 
boring the holes. The device accommodates itself auto 
matically to sleepers of different widths. 

The final operation on the sleeper is effected in tho 
branding machine, in which it is held stationary while 
it is stamped or marked, the usual practice being to mark 
one end with the year of treatment and the other with th, 
weight of rail for which the sleeper is bored. The characters 
or figures are about 2in. high by jin. deep, and are stamped 
by simple removable discs fitted to the plungers of a pair 
of cylinders operated by compressed air. These cylinders 
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them over in the same condition in which we received them ; 
of course, on the understanding that while we have these lorries 
we pay for all petrol and running expenses, 

I am always glad to give full information of the work we are 
doing, and trust that I may be successful in the appeal to your 
readers to help us in this manner, 

J. Manctark HOLt.is (Capt.), 
Organising Secretary. 
The Village Centres Council. 
51, Lincoln’s Inn-fields, Holborn, W.« 
October 13th, 


THE SPIRAL PUMP. 


Srr,—Your Random Reflection on the spiral pump is most 
interesting. I knew of many screw pumps, but did not know of 
the horizontal spindle one, and why it should work was to me at 
first s'ght rather puzzling. 

Why the head of water is sustained in the delivery pipe with- 
out a valve is because the sp'ral, being only half immersed in 
water, has its upper part occupied with air, and each coil contains 
an air lock. The sum of the heads sustained in the air locks is 
the head in the delivery pipe. 

The pump pumps both air and water, the air travelling along 
the top and the water elong the bottom of the coils. W-thout 
a difference in the density of the two fluids pumped there could 
be no locks. If the coil was wholely immersed in the water it 
would not pump against a head. If, however, it was immersed 
half in mercury and half in water, then it would form a mercury 
and water pump, the water forming the locks. 

It must be observed that the air in travelling along the coils 
towards the delivery pipe is being compressed—by the way, 
isothermally—its final compression being that due to the pump 
head. The air is delivered into the vertical delivery pipe and 
might be made to form an air lift by reducing the specific gravity 
of the column. Henry Davey. 

Ewell, Surrey, October 13th. 








BRADFORD ENGINEERING SocieTy.—With the new session 
now commencing the Bradford Engineering Society celebrates 
its “‘ coming of age.”” The Society is carrying on an important 
work, and its success is vouched for by the fact that the member- 
ship now reaches nearly 300, so that it has become one of the 
lergest of the provincial societies devoted to engineering. The 
question of fuel economy and coal conservation is of vital 
importance at the present time, and in arranging the lecture 
syllabus for the present session, special prominence has been 
given to the various methods by which this object may be 
attained. 
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the weather-hardened surfaces which would check full 
penetration by the preservative, while it also exposes 
indications of interior decay, so that such sleepers can be 
rejected at once. To provide for producing sleepers of 
different lengths, the two housings or side frames can be 
traversed along the bed-plate, so as to give a width of 
from 7ft. 3in. to 10ft. between the saws. The maximum 
length of sleeper is for use at points, crossings and cross- 
overs or for bridge floors. The housings are moved by 
means of traversing screws with gears operated by a hand 
wheel. 

The next operation is to face the seats for the rails or 
base plates by a machine, in which the sleeper passes over 
a pair of adzing cutters or milling wheels, which—like 





the trimming saws—are mounted and driven independ. | 


ently. These cutters are 1 lin. in diameter and of an expan- 
sion type which provides for facing a length of from 10in. 
to l4in. at each rail seat. The cutter knives are placed 


at an angle to the shaft, so as to give a shearing cut on | p 
| During the backward stroke the dogs slide under the 


| sleepers, and at the next forward stroke they push the 


the wood. As the sleeper is being moved across the 
cutters by the feeding chains it is held in close contact 
with the ways or guides upon which it travels by means 
of a pair of weighted toggle-jointed hold-down shoes, 
which come into action automatically. As the sleeper 
engages the shoes, it forces them upward slightly, and 
their weight resting on the sleepers prevents it from rising 
or rocking as it passes over the cutters. To prevent 
shock from the drop of the weighted shoes when the 
sleeper passes forward, each is provided with a pneumatic 
dashpot. 

A compensating device or cradle is provided to ensure 
proper facing of sleepers, which are irregular in surface. 
This cradle automatically adjusts the guides on which 
the sleepers travel while being faced, so that the two cuts 
are equalised and made of proper depth regerdless of 
the irregularity of shape of the sleeper. Thus the low end 
of a bent sleeper is raised to avoid too deep a cut, or the 
high end is depressed to secure proper facing at this end 
To provide for sleepers for lines of different widths of 
gauge, one of the housings carrying the cutters can be 
traversed along the bed-plate, as in the case of the end- 
sawing machine. ; 

The sleeper is next passed to a machine for boring the 
spike holes, and in this it is held stationary and face down 
upon the guides while the two groups of bits or augers 
bore the holes, the boring being done from beneath. The 
bits work in steel templates, and leave a vertical travel 
of 9in. Each group may have two, three or four bits, 
and the centres of the spindles to which they are attached 
can be adjusted to suit different widths of rail flange 
and different spacing of holes in the base plates. 

A special machine—not shown in the illustrations— 





ARRANGED FOR DRESSING RAILWAY SLEEPERS 


are carried by a pair of rolled joists on hollow standards 
which serve as air reservoirs. The air pressure necessary 
is 601lb. per square inch. The dies have springs and 
ball-and-socket seats, so that they can adjust themselves 
to sleepers which are not of exactly uniform length, or 
whose ends are not perfectly true. The best results, 
however, are obtained with ties which have been trimmed 
at the ends by passing through the saws already described 
In order to prevent injury to the stamping device by 
sleepers which have S irons driven into the ends, to prevent 
splitting, the operator can put the stamps out of service 
when such a sleeper appears, thus allowing it to pass 
unmarked. 

Chain conveyors feed the sleepers through the saws 
and the adzing machine. For the next two operations 
reciprocating conveyors are used, as the sleepers must 
move intermittently, being held stationary while being 
bored and branded. The reciprocating conveyors are 
formed as longitudinal bars fitted with hinged dogs. 


sleepers along the guides. The travel is sufficient for the 
dogs to clear the widest sleepers. Thus the sleepers are 
transferred automatically from each machine to the next 
one, the feeding mechanisms being so timed and con 
nected as to move or hold the sleepers in proper sequence 
as they travel from the entering end to the discharging 
end. 

The removal of waste and shavings from the saws, 


| adzing heads and boring bits is provided for by chutes 
| with pipes leading to an exhaust fan, which may deliver 


this refuse to a cyclone separator or dust collector or ma) 
discharge it into a bin or a railway wagon. A lateral 
belt conveyor beneath the saws removes blocks which are 
too large and heavy to be handled by the air current. 
Seasoned sleepers from the storage yard are delivered 
by sleeper trams or wagons, and two men can shift them 
on skids to the conveyor which carries them to the first 
machine, but at many plants a hoist is provided for un- 
loading a tram load of sleepers at once. From the last 
machine the dressed sleepers pass on to a conveyor, 
which loads them into railway trucks or upon the trams 
for the treating retort. Two men straighten the sleepers 
as they come from the conveyor. This conveyor is carried 
by a hinged frame or jib, so that it can deposit the sleepers 
without dropping them from a height, the outer end of 
the jib being raised as the tram is loaded. A brie! 
delay occurs while a loaded tram is pushed away and an 
empty one shifted into place. .To avoid checking the 
progress of sleepers through the machines during such 
delays, an accumulating conveyor cen be used, upon which 
the sleepers may be held temporarily. Winch lh ads 
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driven by power operate cables by which the railway 
wagons or the retort trams are shifted. 

The machines for the several processes are self-contained 
units, so that they can be arranged to meet local require- 
ments and to provide for using some or all of the pro- 
cesses, a8 may be required. They will handle, without 
adjustment, sleepers varying from 6in. to 10in. in thick- 
ness and from 7in. to 14in. in width. The capacity is 
about six to seven sleepers per minute. In practice the 
daily output is about 3300 sleepers daily. 

A less expensive bormg machine, in which the boring 
bits are fed by hand instead of automatically, is made 
for use in smaller plants. When the conveyor has placed 
the sleeper in the boring machine the feed is automatically 
stopped. The operator centres and clamps the sleeper 
by depressing a treadle, and then feeds and withdraws 
the bits by means of a hand wheel. With the treadle he 
releases the clamps and the movement of a lever starts 
the conveyor, which removes the sleeper, puts another in 
place and then again stops automatically. The treadle, 
hand wheel and lever are duplicated on the opposite side 
of the machine, so that a helper can divide the work with 
the operator. The output capacity depends largely upon 
the operator, but in continuous service a fair average is 
three sleepers per minute, adzed and bored. 

In many cases, specially at railway sleeper yards, it is 
economical to dress the sleepers in the yard instead of 
transporting them to a stationary wood-working plant. 
For such purposes a number of portable or travelling 
plants has been built, each installed in a railway wagon. 
Limits of width and floor space necessitate a more or 
less unsymmetrical arrangemcnt of the machines, and 
the provision of additional conveyors to pass the sleepers 
from one machine to another. The arrangement, however, 
naturally depends upon whether the sleepers are to be 
fed in at one side and discharged on the opposite side, 
or whether they must be delivered and discharged on the 
same side. 

In a portable plant having the latter arrangement, the 
trams deliver their loads at the receiving door and move 
on to the discharge door to take a load of adzed and 
bored sleepers ready for the retort. The entering con- 
veyor carries the sleepers broadside through the door and 
delivers them to the trim-saw machine which stands across 
the doorway. The sleepers then pass across the floor to a 
longitudinal conveyor on the opposite side of the wagon, 
and are passed endwise on to the feed conveyors, which 
again take them broadside across the floor, through the 
adzing, boring and branding machines and the discharging 
conveyor. An exhaust fan removes the chips and dust 
from the machines, while blocks from the saws fall 
through holes in the floor. 

Power is furnished by a six-cylinder oil or petrol engine 
of 100 horse-power, a petrol engine of 2 H.P. being pro- 
vided to start the main engine. Besides driving the wood- 
working machinery, the main engine operates two cable 
drums for shunting the sleeper trams and a chain drive 
to two of the axles by which the plant can be propelled 
in either direction, its maximum speed being about 100ft. 
per minute. For cooling the circulating water of the 
cylinder jackets there is a tubular radiator provided with 
a fan. A 12-gallon tank supplies petrol for the starting 
engine and fuel for the main engine is carried in a 66- 
gallon tank. All this machinery and equipment is arranged 
in a covered railway wagon 50ft. long, having a steel 
underframe and mounted on two four-wheel bogies. 

Associated with the main machine wagon there is a 
similar wagon containing an automatic grinder for the 
adzing knives, and an automatic machine for sharpening 
the saws. It contains also an electric lighting plant, 
comprising a four-cylinder petrol engine directly con- 
nected to a generator of 4 kilowatts capacity. Both the 
wagons are fitted up with interior lights and with outdoor 
lights over the conveyors and at other points. The electric 
cables connecting them can be uncoupled when the wagons 
are to be moved separately. Such a portable plant may be 
moved from point to point to handle sleepers at different 
storage yards. For this purpose the chain drives of the 
propelling mechanism are removed and the wagons can 
then be coupled into goods trains for transportation. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THe Raptp MAGNETTING MacuINE Company, L'mited, 
announces that it has moved its offices and works frcm 18, 
Crescent, Birmingham, to larger and more convenient premises 
at Magnet Works, 52, Lombard-street, Birmingham, telephone 
Mid. 837, and requests that all correspondence shall now be 
sent to the new address, 


WE are informed by the Richmond Gas Stove and Mete: 
Gompany, Limited, that it has removed to 164-172, Queen 
Victoria-street, London, E.C.4. The show-rocm portion of 
the building is not yet quite ccmplete, but it is hoped to have it 
fiaished in a few weeks. The company asks that all commurica- 
tions intended for its London offices should now be sent to the 
new address. Its telegraphic address remains as_ before, 
namely, ‘“‘ Gasapparatus, Cent, Londor,’’ but the telephone 
number is altered to City 7450 (three lines), 








LAUNCHES AND TRIAL TRIPS 





MERGANSER, single-screw cargo steamer of special coasting 
type ; built by Swan, Hunter and Wigham Richardson, Limited ; 
to the order of Cork Steam-hip Company, Lim‘ted ; dimensions, 
length 290ft., breadth 42ft. 6in., depth 27ft. 10in.; to carry 
3100 tons deadweight ; engines constructed by the builders ; 
the steamer will have a very complete installation of auxiliary 
machinery of the most modern and improved type, including 
ten steam winches, steam steering gear, &c.; launch, Friday, 
October 10th. . 


8.8. Beresy, Standard ‘“‘ B;”’ built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of British and 
African Steam Navigation Company, Limited, Liverpool ; 
dimensions, length 400ft., breadth 52ft., depth moulded 3lft.; 
to carry 8200 tons deadweight ; engines, triple-expansion, 27in.. 
44in., and 73in. by 48in. stroke, pressure 180 Ib., fitted with 
Howden’s forced draught ; constructed by Richardsons, West- 
garth and Co., Limitea ; throughout the trial the engines and 
all auxiliaries worked splendidly ; vessel afterwards proceeded on 
her voyage to New York ; trial trip, Thursday, October 9th. 





Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


A Reduction in Iron Prices. 


Wuat is regarded as a very important step and 
as possibly presaging other reductions later on from the 
very high prices now prevailing has been taken by the 
makers engaged in the iron tube strip trade. A reduction 
in selling prices has been announced of 30s. per ton, the 
quotation of £24 fixed three months ago being reduced to 
£22 10s. Makers state that the reduction has been made 
because of American competition and also to bring Stafford- 
shire strip prices into harmony with the current price in 
the northern trade. But, as I have already said, some 
circles are disposed to take a much broader view of the 
reduction than this. There are people who regard the drop 
as the first indication of returning sanity in respect of manu- 
factured iron prices in other departments of the Birming- 
ham tube market also. It is true one swallow does not 
make a summer, but, to change the metaphor, portents, 
although they may be no bigger than a man’s hand, of the 
first markings of any downward curve in the price baro- 
meter, are of such extreme importance just now that they 
attract unusual attention. Naturally enough, local iron 
sellers do not encourage the expectation of an extension 
of the lower price movement. They argue that the tube 
strip makers are quite sincere in attributing the drop only 
to foreign competition. A still stronger argument against 
any general reduction is the advance which is at present 
noticeable in the Staffordshire pig iron prices—this being, 
of course, a direct negative. As bearing upon the current 
iron and steel prices, it is not without interest that it is 
stated this week that a meeting between representatives 
of British rolled iron and steel masters and merchants, 
at which merchants are to seek amendment of certain price 
irregularities that now exist, has been arranged to take 
place shortly. Reverting to the matter of American com- 
petition and its effect upon tube strip prices, there is no 
doubt, as my letters have duly recorded, that the sales of 
American steel strip for months past for gas, water, and 
steam tube making in this district have been large, the 
tube mills having been using the imported material in 
place of Staffordshire iron. As I showed as recently 
as last week, American prices have sometimes been as 
much as £3 to £4 per ton below native quotations. At the 
moment, however, American competition is much less keen 
and middlemen are chary about accepting any orders for 
American material under existing conditions in the States. 
Though some American welding steel strip is still coming 
in, orders are not being renewed as they expire owing to the 
increased difficulty in getting delivery. Some consign- 
ments are very belated. Moreover, American prices are 
up substantially, and merchants here are unable to close 
with offers of business till they have sent word across the 
Atlantic and got assurance that the material can be shipped. 
Competition for the tube trade at home is now modified 
in favour of our own producers, and they are also able to 
make a rather more equai fight of it in neutral markets. 
Some supplies of American and Canadian wire rods which 
have been found very useful in the Birmingham wire mills 
have been coming through. They offer practically no 
inducement from the price point of view, particularly with 
the adverse rate of exchange ; but in view of the difficulty 
of getting British supplies they have been very welcome. 


a 


After the Quarterly Meeting. 


. 
The full effect of the railway strike upon the local 
iron trade is only now being realised. The strike struck, 
so to speak, at the root of the iron trade, inasmuch as it 
stopped all the blast-furnaces and the supply of raw 
material to the forges and foundries, which are dependent 
on rail supplies for coke. Some of the furnaces will be 
standing for at least a month, either for lack of fuel or 
because the opportunity will be taken to carry through 
renewals and repairs. One South Staffordshire furnace, 
for example, which has been blowing continuously since 
1902, is having its tuyeres, air tubes, &c., overhauled pre- 
paratory to a restart. The week which has succeeded the 
October quarterly meeting has not been productive of any 
great addition of business. Any large development of 
overseas trade at such values as buyers now have to face 
ean scarcely be looked for if regard is to be had to the 
strict truth. Happily there is so much material urgently 
wanted at home that the Staffordshire mills and forges will, 
at any rate for the present, find abundance of work if 
industrial peace can be assured. Many of the Black 
Country works were remarkably fortunate during the 
railway strike in getting their coal by canal, with the result 
that many of them were able to keep in continuous opera- 
tion. In this matter their experience appears to have 
been unique among the iron and steel districts, and they 
are to be proportionately congratulated. Lancashire iron- 
makers, some of whom do a considerable business on this 
market, have notified their local agents that deliveries 
of finished iron and puddled bars must still be carried 
forward owing to the late strike, and in some cases that the 
date of fulfilment of contracts must continue to be regarded 
as problematical. Lancashire nut and bolt iron, which 
usually sells well in this district, was only on restricted 
offer this week in Birmingham, and prices continue at 
about £22 10s. delivered here. Staffordshire marked bars 
are without change on quarter-day’s price at £25 per ton, 
and so, too, is merchant iron at £22 10s. to £23 (basis). 
The chain and cable works at Cradley Heath and the near 
district are not fully employed through lack of coal and 
the necessary iron. Ordinary chain iron remains at about 
£23 to £23 5s. Plain black sheets “ doubles *’ are £22 10s. 
upwards and galvanised corrugated sheets £32. 


Advance in Pig Iron Prices. 


A few Staffordshire pig iron firms are attempting 
an advance in the prices of forge iron of 2s. 6d. and here 
and there 5s. per ton, but it can scarcely be said that the 
advance is general. The firms which are asking the rise 





base their demand upon the increased scarcity of iron, 
some five South Staffordshire furnaces having from one 
cause and another gone out of commission within a few 
weeks, and also upon the acute difficulties arising at the 
furnaces from the extreme shortage of coal and coke 
supplies and other like hindrances to production. Prin- 
cipal Staffordshire quotations are mentioned this week as 
170s. and upwards for forge iron, 175s. to 187s. 6d. for 
foundry iron, and 285s. for cold-blast iron. One firm 
quotes as high as 187s. 6d. for forge iron and 195s. for 
foundry. In this exceptional case makers are in the 
happy position of having been among the small minority 
of owners who, having coke in stock, succeeded in keeping 
their furnaces blowing throughout the railway strike. 
Such fortunate houses the market is willing to concede 
are able to name their own terms for emergency lots. The 
furnaces generally have not yet returned to anything like 
anormal output. A matter which is assisting the Stafford- 
shire makers to get more money is the 10 per cent. advance 
in wages which has just had to be paid to the blast-furnace- 
men. This advance results from the recent ascertainment 
of prices under the Midland Iron Trade Wages Board 
operating for the manufactured iron trade. A circum- 
stance which tells against the Staffordshire makers on the 
other hand is that no advance in selling prices is being 
asked by the Northampton and Derbyshire competing 
makers. These people are content to quote the prices 
ruling before quarter day, nor do they seem likely to move 
up. Quotations keep at :—Northamptonshire forge, 160s.; 
No. 3 foundry, 165s.; No, 2, 167s.; No. 1, 169s.; Derby- 
shire gray forge, 170s. to 175s.; foundry, 180s. to 185s. 
net at makers’ works. The general opinion as Birmingham 
market closed this—-Thursday—afternoon was that, in 
view of the ever-increasing stringency of pig iron pro- 
duction in all the districts, a period of considerable 
scarcity in supplies must be looked for up to the end of the 
year with high prices. This is particularly so in respect 
of foundry numbers. 


Advance in Mild Steel. 


The revival of the tin-plate trade, as well as of 
the Midland sheet trade, has greatly stimulated the 
demand for sheet and tin-plate steel bars, especially as 
American arrivals are now too uncertain to be depended 
upon. There is an expectation that, in view of the pro- 
spective increases of railway rates and higher cost generally, 
combined with the pressing demand, a general rise in steel 
prices is to be looked for. Billets from South Wales and 
also mild steel bars have been advanced 15s. per ton, the 
former from £14 10s. to £15 5s. and the latter from £19 10s. 
to £20 5s. These are basis prices, but quotations vary 
according to the position of the seller. There was much 
remark this week on Birmingham Exchange concerning 
the advance of 12} per cent. in wages which has just been 
conceded to the workpeople in South Wales in the tin-plate 
mills, involving a rise of from 2s. to 4s. per box of tin- 
plates. The necessity for the advance is regretted in 
view of the hopeful outlook which previously prevailed 
of successful competition with America in open export 
markets. Tin-plate sellers report this week that the trade 
is characterised by extreme stringency under the influence 
of present disorganisation in steel material supplies and 
the recent strike which has prevailed in the tin-plate 
industry itself, but which is now settled. There is a strong 
export demand notwithstanding the loss of the American 
markets, and some mills cannot undertake delivery before 
next year. Steel basis quotations generally may be named 
as :—Soft billets, £15; carbon, £16; hoops, £24 10s. to 
£26; angles, £17 15s.; tees, £18 15s.; joists, £17 10s.; 
ship, bridge, and tank plates, £18 5s.; boiler plates, 
£21 10s. net delivered. Notwithstanding the above basis 
prices it has to be admitted that there is much irregularity 
in prevailing rates and that open market quotations like 
those just given often afford little evidence of exact prices 
which at date control many contracts. These more often 
than not are sensibly higher than the foregoing. 


The Ironmoulders’ Strike. 


Master ironfounders and engineers are anticipat- 
ing with much expectation the ballot of the ironmoulders 
and core makers, and it is sincerely hoped that a majority 
will be given in favour of ending the strike. If any 
reliance is to be placed upon popular report the agree- 
ment reached by the employers and the unions has not 
been received with as much favour in Birmingham and 
Coventry as was generally expected. Still, the employers 
do not believe that the throw of the ballot will be contrary 
to its acceptance. Foundrymen outside the unions 
immediately involved are still at work and the dislocation 
is stated to be no worse than it was. It is bad enough, 
however, for the stock of castings is coming to an end in 
many engineering works. This means that development 
schemes, particularly those which aim at mass production, 
are being arrested. It is quite remarkable what a large 
proportion. of.the multifarious metal-working trades of 
Birmingham and the surrounding district depend upon 
some form of casting or plate moulding. A minority of 
them can make shift to carry on independently of the dis- 
affected unions, a few, indeed, are not troubled by the 
strike, but this, notwithstanding the injury which is being 
done to the industrial position in the Midlands as a whole, 
is anything but negligible. Alike in. Birmingham and 
Coventry the number of men and women thrown out of 
employ or working on short time consequent upon the 
shortage of castings is being augmented almost daily. 
Local labour declares that the terms of the agreement are 
not satisfactory, and that if they accept the conditions 
offered them they will have gained nothing of practical 
value by the strike. Still the masters regard as favour- 
able to the chances of an accepting ballot that in this dis- 
trict the Birmingham branch of the Friendly Society of 
Ironfounders should during the last few days have 
announced that immediately after the ballot, assuming 
that the vote is to end the strike, steps will be taken to 
provide for a general return to work, and that even mean- 
while any man who desires to return to work may make 
arrangements with his employers to do so before the date 
fixed for a resumption of work on Monday next. 
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LANCASHIRE 
(From our own Correspondent.) 


MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


Tue feeling in the markets here is still very 
unsettled, although people are.beginning to hope that the 
era of strike¢'is coming to an end for a time. It is felt, 
however, that there is no probability of any very long 
industrial peace, for it is obvious that a great many ques- 
tions remain to be worked out, and temper on the part 
of both employers and employed is very uncertain. Buyers 
and sellers are equally inclined to hold off the markets for 
the present, and until it can be seen what is likely to take 
place, and as a consequence there is much less business 
going on than was the case before the railway strike. 
Everyone seems to be agreed that everyone else should now 
be working hard to repair the wastage of the war, but no 
one thinks that it is very safe for him to be doing business. 


Metals. 


Standard copper has remained firm and there is 
no good reason why the price should be reduced while the 
general range of prices remains so high. The Government 
stocks of copper on October Ist are given as 22,784 tons, 
and this is, of course, quite a sufficient quantity to have 
in reserve ; but one does not know how much of it has 
already been sold and is waiting delivery. Some people 
think that a considerable proportion has been sold, and 
that the actual quantity in reserve is much less than it 
appears. It would perhaps be fairer to the trade and also 
to the consumer of copper if the quantity of unsold stock 
were given. The American position does not seem to 
be quite-so strong as it was, and there were reports of 
increased production, but it does not seem probable that 
American sellers will allow the prices to drop very much. 
In this country we are still “up against extravagant 
prices for some classes of manufactured copper and brass, 
and it is that which must be very irksome to the engineering 
trade. Certain products essential to the engineer, such 
as condenser tubes, are practically withdrawn from the 
ordinary influences of competition, and as a consequence 
the profits drawn from the engineering trade and diverted 
to the pockets of copper manufacturers are enormous. 
It has already been suggested that there is a remedy 
for this anomalous state of things, viz., that the associate1 
engineers should combine to manufacture their own con- 
denser tubes and smash up the Tube Association, or that 
the latter should be seriously threatened unless prices was 
made more reasonable. Condenser tubes are quoted at 
Is. 8d. per pound, or £186 13s. 4d. per ton, and the brass 
of which they are made costs about £91 per ton. Tin has 
kept fairly steady and with no very clear indication of an 
early movement either one way or the other. Fluctuations 
of a few pounds per ton, of course, do not count for much 
in these times. It has to be noticed that the backwarda- 
tion on forward tin has been gradually disappearing, and 
now there is a small premium instead. This means, of 
course. that supplies of prompt tin are better, but it also 
indicates that speculators on the market are fairly con- 
vineed that there will be no slump in the tin market during 
the next three or four months. With the price at over 
£280 per ton this conviction appears bold, but there are 
no doubt reasons for it The American demand has been 
affected by the steel strike, but this is probably only a 
temporary matter, and no doubt the market is still relying 
upon the American consumption to keep the prices up. 
The market for spelter has been stronger again, and there 
seems tod be very considerable confidence in the future of 
prices. Part of this is perhaps based on the belief that the 
Government is about to withdraw the bounty from the 
British producers and leave them to deal under natural 
conditions. It is said that this will mean a cessation of 
production unless the selling price is much higher than at 
present. The American industry is complaining that 
prices are unremunerative, and maintains that we must not 
look for cheaper spelter in that quarter, so that the only 
hope of those who look for lower prices must be in German 
spelter, of which one hears very little just now. In lead 
the market has become extremely strong, and that in 
spite of the fact that the Government stocks on October Ist 
were 73,560 tons, or considerably over the estimate. The 
price in London threatens once again to reach £30 per ton, 
but part of the buying may now be in anticipation of the 
building trades demand next year. It is, of course, possible 
that this speculative buying may be overdone, and cer- 
tainly the prices now reached suggest a cautious attitude 
on the part of consumers. 


Pig Iron. 


The feeling in the market for pig iron is better 
than it was, or at any rate there is now more activity, 
and probably a large busifess would be done if there were 
an adequate supply. Although the foundrymen’s strike 
is not yet over it seems to be assumed that work will be 
resumed next week, and as there is a big and pressing 
demand for engineers’ castings it may perhaps be safely 
expected that the foundries will have a lot of work coming 
in. Hence it is natural that they should be trying to 
arrange for deliveries of foundry iron as quickly as possible, 
and there is a tendency to pay any price which may be 
asked. Engineering works which are stopped for castings 
will not now be very particular as to the price charged so 
long as they can get quick delivery. Unfortunately, 
foundry pig iron of good quality is in very small supply 
and sellers are not able to offer much even if they desired 
to do so. Some Derbyshire foundry iron was to be had 
at £9 7s. 6d. delivered, and there was a little Northampton- 
shire No. 3 at £9 2s. 6d., but not enough to affect the 
market. Scotch pig iron was quoted as usual from £10 10s. 
to £10 15s. delivered, according to brand. 


Scrap. 


There was very little done here in scrap material, 
and the same price—£8 5s.—was being offered by con- 
sumers for heavy wrought scrap. Apparently dealers 
have given up the hope of obtaining what they call a fair 
price for this class of scrap. viz., £10 per ton, the combina- 





tion of consumers being too strong for them. Heavy 
steel melting scrap was weaker and the most that could 
be got for it was £6 10s. This is a very cheap steel-making 
material, as basic pig iron is still quoted at £9 at the 
furnaces and there is no cheaper steel-making pig. Cast 
scrap of machinery quality was quoted at £7 to £7 5s. 
per ton, but there was practically no business being done 
in it. Dealers are hoping that an advance in the prices 
paid for castings may help to improve the market. 


Industrial Peace. 


An admirably conceived address was given to 
the members of the Manchester Association of Engineers 
on Saturday last by the newly elected president, Mr. Harold 
F. Massey, M.I. Mech. E. The chief theme of the address 
was industrial peace and how it was to be acquired. 
Freedom and the active pursuit of the welfare of the whole 
community, he said, were the keynotes of progress in 
whatever direction we turn. Trade unions. groupings of 
capital interests, employers’ federations were all useful 
and necessary in their way, and we had much to thank them 
for and shall expect much help from them in the future, 
but Mr. Massey finds something unsatisfying about them, 
as they have usually thought of themselves and as they 
have acted. He says it is not the grouping that is wrong, 
but the attitude towards the grouping and the use made 
of it. We must be grouped and organised for mutual 
advance and betterment, not merely for protection. 
Unemployment insurance, the d>casualisation of industry, 
the adaptability of labour, Whitley Councils, trade parlia- 
ments, shop committees, and technical education all 
came in for review, but Mr. Massey contends that from 
whatever angle we look into the future it is a development 
of spirit more than anything else that is needed both to 
set. free the latent energies and inspiration of the industry 
and to keep us clear of the rocks in the social rapids we 
must traverse. With regard to the adaptability of labour, 
Mr. Massey emphasised the necessity for the true appre 
ciation and fair treatment of “ skill,” and said that at 
the present time really skilled men were in danger of being 
swamped by others whose skill is little more than nominal. 
He said there was more appreciation of skill in the owning 


fand managing sections of the industry than in the trade 


unions. During the evening Mr. Massey presented the 
Constantine gold medal to Mr. H. E. Thomas for his paper 
read during last session on ‘“ Automatic Machines,” an 
abstract of which was given in THE ENGINEER. It was 
particularly sad that the first presen’at on of the Butter- 
worth gold medal for contributions to the discussions 
during the last session could not take place owing to the 
recent death of the winner, Mr. Frank Foster, M.Sc. The 
medal is about to be handed to Mr. Foster's widow. 


The Cotton Mission to the Far East. 


The proposal emanating from the cotton industry 
to send a mission of inquiry to the Far East has been 
practically “turned down” by the Government on the 
ground of expense. The idea originated in Lancashire, 
and has been strongly supported by the various Chambers 
of Commerce and numerous associations representing the 
mill owners and operatives. The mission was considered 
desirable owing to the loss of Eastern trade brought about 
by the war. It was emphasised by the promoters that an 
increase of exports is essential, and that cotton goods bulk 
largest in our shipments of manufactures constituted the 
groundwork of the claim. It was also urged that a national 
mission would have a much better chance than a private 
one of getting the information required Final'y, it was 
decided that the various hranches of the trade would have 
a right to representation, and that the operatives’ unions, 
too, should have representatives in the mission if its find- 
ings as to labour condition in competitive countries were 
to have any weight. With a Government representative 
and a secretary added this made twelve, whom it was 
desired to send on an eight months’ tour. The promoters 
estimated the cost to the country at £10,000, but the Board 
of Trade thought it was more likely to be over £18,000. 
The general idea was supported by the Board of Trade, but 
the Board considered that the industry should bear part 
of the expense, and suggested that it should only bear the 
expenses of its representative and five representatives of 
the operatives, the secretary, and half the expenses for 
clerical work, entertainment, and contingencies, a maxi- 
mum sum of £3000. Much dissatisfaction is felt by mem- 
bers of the industry at this cutting down, and efforts are 
being made to get the Government to reconsider the 
matter. 


BaRrROw-IN-FuRNESS, Thursday. 
Hematites. 


Early last week preparations were in hand for 
the restarting of the furnaces damped down in this district 


owing to the railway strike, but the return to active iron- | 


making could not be brought about by the mere pressing 
of a button. Supplies adequate for the furnaces had to be 
obtained, and it was Wednesday in some cases and Thurs- 
day in others before iron was again being smelted, and 
even now all the furnaces are not in operation, the totai 
at work being twenty-one, as compared with twenty-four 
a month ago. These stoppages have a very serious effect 
not only on the industrial branch, but business is also held 
up, and it will be some time before things are settled down 
again. The demand for iron cannot be said to be very 
brisk at the momént, although for the time being makers 
hold some good orders. Locally the consumption is down 
on account of steel makers’ idleness. Prices are steady at 
£10 4s. 6d. to £10 12s. 6d. per ton for parcels of mixed 
numbers of Bessemer iron, and special brands run up to 
£11 12s. 6d. per ton, both f.o.t. 


Iron Ore. 


The demend for hematite iron ore is brisk all 
round, but local smelters are taking practically the whole 
of the output. Native sorts are at 50s. per ton net at 
mines. The demand for Spanish qualities of iron is brisk, 
and of late the arrivals at the Barrow Docks have been 
heavier, after a quiet few weeks, This ore is at 43s. 6d. 
per ton c.i.f, 





Steel. 


There is still quietness in the steel trade. It was 
expected that the mills would again be busy on Monday last, 
but that was not possible, though a start may be mado at 
any time. Steel rail orders are held and there are contracts 
for other and smaller sections, as well as heavy ship. 
building castings. The latter departments, however, have 
been affected by the moulders’ strike. There is no likeli. 
hood of any ship or boiler plates being rolled at Barrow 
for some time to come. Steel generally is in quiet 
demand. Heavy sections of rails are at £16 10s. to £17 
per ton and light rails are at £18 5s. to £21 perton. Billets 
are at £15 per ton and ship plates £18 5s., with boiler 
plates at £22 per ton. 


Shipbuilding and Engineering. 


These trades are fairly busy, but in the engineer. 
ing shops the effect of the moulders’ strike has been to cut 
down employment on account of a shortage of castings to 
work upon, 


Fuel. 


The demand for steam coal is brisk, with 32s. 6d, 
per ton quoted delivered. House coal is in fuller demand, 
with a short supply at 40s. to 50s. per ton delivered. For 
coke the demand is full, and East Coast qualities are at 
53s. 8d. and Lancashire sorts at 53s. 6d. per ton delivered, 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


Ir is sincerely to be hoped that Sheffield firms 
will now be given a chance of getting on with their business, 
for the experience of the last two or three months has been 
most disappointing—first the colliers, then the moulders, 
and next the railwaymen, with minor disputes of one kind 
and another sandwiched in between. It is taking some of 
the smaller firms all their time to weather this succession 
of storms, and, if report speaks correctly, there may be 
a few compelled to drop out. The moulders’ strike, though 
temporarily obscured hy the railway trouble, has been 
a very serious matter for this district, as it must have been 
for many another, and it is a question whether some of 
the large concerns could have kept going very much 
longer. The settlement, therefore, if it comes this week- 
end, will be a great relief to all concerned, though the men 
do not appear to regard the terms as anything to shout 
about. Now there is talk of fresh unrest amongst the 
engineers, who have in their ranks many restless spirits 
to put it very mildly—but labour must surely realise that 
this kind of thing cannot continue indefinitely. Indeed, 
what manufacturers here feel is that, after all that has 
occurred of late, we shall be very fortunate if we are able 
to save the industrial situation at all. Leaders on both 
sides have been for long preaching the sound doctrine of 
increased production, but in practice output has been all 
the while slipping back. Just for a short time after the 
Yorkshire coal strike the position improved nicely, but 
since then matters seem to have gone all wrong, and 
through the moulders’ dispute almost all the foundries 
have had to suspend operations. That was not only 
disastrous for the steel industry, but it was paralysing that 
section of the iron trade which caters for builders’ light 
castings just at a moment when efforts were being made 
to launch important housing schemes. The rolling mills 
have been in a very congested condition of late, badly 
delaying the production of finished goods, 


Lost Orders. 


Whilst, as I mentioned in my previous letter, 
firms here have ceased to worry so much about the severity 
of foreign competition, there is ground for a great deal of 
concern about the loss of overseas business caused by 
strike troubles. It is understood that some very large 
orders have been missed through those causes. Even 
on home account such things as files and hand tools appre 
ciably slackened in demand, for engineers, in view of the 
curtailment of output inevitable by reason of the moulders’ 
being idle, ordered sparingly. It is not long ago since 
I mentioned that two or three letters had been shown to 
me by manufacturers in which foreign buyers pointed out 
that, owing to our quotations being so much above those 
of certain other countries, they would have to withdraw 
from the English market for the present. That, of course, 
was due to the position forced upon manufacturers by 
having to accede to increased rates of wages and higher 
cost of raw materials without compensation in the way of 
increased output. Since then the difficulty has been 
accentuated, and further letters of the kind mentioned 
are being received. Labour ought to know these things 
and to take them seriously into consideration, because 
if employers cannot find some means of counteracting 
such influences the workers will sooner or later suffer from 
unemployment. They must do. Ther> is no help for it. 
And then the deplorable scenes witnessed in Sheffield a 
few years before the war may be repeated—hunger marches 
and so on. It is true that everything points to a long 
trade boom, in view of the known heavy needs of the world, 
but it is conceivable that, under certain adverse circum- 
stances, we may lose a large share of that boom. Not only 
in this immediate district are warning letters being received, 
but in the neighbouring town of Gainsborough, which has 
always done a considerable business with Sheffield for steel 
and agricultural implement parts, the same story is being 
told. The firm concerned is Marshall, Sons and Co., 
Limited, whose agents in South Africa and South America, 
through whom large orders have in the past been received, 
have written plainly stating that on the present rising 
quotations business is impossible. One of these com- 
munications says :—‘‘ Our friends see no prospect of being 
able to place new orders whatever for the coming season. 
This is most disappointing, but they have studied the 
matter very closely, and we fear there is nothing more to 
be done at present.”” In the other letter occurs the follow- 
ing significant sentence ;—‘‘ An old client of ours, who has 
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urchased several sets of your machinery, was in my office 
yesterday, before the receipt of your advanced prices, and 
aven on the present laid-down cost business with him for 
a further set was out of the question, as he frankly stated 
that he could use his money to better advantage elsewhere.” 


Railway Carriage Building. 


There is, however, a brighter side to look upon, 
for from Lincoln comes news of an important development 
in the construction of railway rolling stock—a matter 
to which so much attention is being paid just now by some 
of the large firms in this district. In the days when the 
late Mr. W. S. Laycock obtained a controlling interest in 
Cravens, Limited, the Sheffield firm of railway carriage 
and wagon builders, Mr. A. G. Foster came to Cravens 
from Birmingham as chief engineer. The Sheffield works 
then underwent complete reconstruction and modernisa- 
tion. Mr. Foster, who designed most of the saloon work, 
carricd out by the firm, became general manager, and some 
time later joined the Lincoln firm of Clayton and Shuttle- 
worth, of which he is now a director. Two or three years 
ago Claytons decided to add railway rolling stock building 
to their activities, with the result that the Abbey Works, 
with accommodation for 2000 employees, was erected. 
Now comes a report that the company has secured suffi- 
cient orders for rolling stock to keep that department busy 
for a couple of years. The business booked includes 
contracts for the building of saloon carriages for the 
Pullman Company, the Indian State Railways, the Cale- 
donian Railway, and the Great Eastern Railway. Cravens 
is now controlled by John Brown and Co., so that further 
developments may be expected in that direction. Whilst 
writing of Lincoln, which has always had very close busi- 
ness relations with Sheffield, it might be of interest to 
mention that the amalgamation of Ruston, Proctor and 
Co. with Richard Hornsby and Sons last year, followed a 
short time ago by the acquisition of a controlling interest 
in the Ipswich business of Ransomes, Sims and Jefferies, 
appears to be proving a very successful combination. The 
directors of Ruston and Hornsby—the new title of the 
amalgamated concern—state that they are experiencing 
a large increase of trade at home and abroad, and the 
opportunities for further expansion are so favourable that 
they are making an issue of 818,568 new ordinary £1 
shares in order to be able to carry out that policy. The 
combined firms have a reserve fund exceeding the amount 
of the new issue. 


The Moulders. 


To revert for a moment to the attitude of the 
moulders, I may say that, whilst there seems to be some 
li:tle doubt in the country as to which way the voting will 
go on the question of the acceptance or otherwise of the 
terms of settlement offered to the men, there is a feeling 
here that the men will vote for a resumption of work. 
Mr. J. E. Davison returned to Sheffield on Monday from 
the conference in London, and the same evening a general 
meeting of the local branches of the Engineers’ and Ship- 
builders’ Federation was held, nearly every affiliated 
society being represented. At that meeting the opinion 
was expressed that under the present conditions a settle- 
ment might not be acceptable. A resolution was passed 
calling upon members of all the affiliated unions to do 
nothing to prejudice the case of the moulders, core makers, 
and iron and steel dressers, and protesting against the 
Government's refusal to pay unemployment donation to 
foundrymen thrown out of work through the dispute. 
Whilst these men were talking the very trade upon which 
they themselves are, after all, dependent was being driven 
from the country. 


Tool Room Training. 


I do not know precisely how the matter stands 
at the moment of writing, but I do know that up to only a 
few days ago there had been virtually no response whatever 
to the University’s attempt to establish, in the Engineering 
Section of the Applied Science Department, a special tool- 
room training for engineer apprentices. Several- sym- 
pathetic letters certainly had been received, but little 
beyond them. The purpose and character of this training 
was fully explained in a recent letter, so that there is no 
need to go over the ground again. It can hardly be that 
the very moderate fees stand in the way, for anything 
expended in that direction would surely be returned four- 
fold in greater efficiency in the work of the apprentice and 
in a better equipped engineer. The idea of the scheme, 
which is the first of its kind in the world, so far as is known, 
is to enable the ordinary fitter and turner, or the apprentice 
who has had three years’ experience, to obtain that 
accuracy which is the basis of all tool-room work. Special 
attention has been given to the necessary equipment, 
particularly that of the measuring room, which embraces 
the latest and best types of measuring instruments. The 
increasing necessity of repetition work is demanding 
greater attention to the tool-room equipment of engineer- 
ing works and the opportunity provided by the Univer- 
sity deserves the fullest measure of support. 


Dr. Arnold's Retirement. 


Dr. Arnold, whose state of health has obliged him 
to resign the Chair of Metallurgy at the Sheffield University, 
purposes going South for some time, but has not entirely 
severed his connection with the University, it is under- 
stood. The Council of the University has passed the 
following resolution :—‘‘ That Professor Arnold’s resigna- 
tion of the Chair of Metallurgy be accepted with great 
regret. That the Council place on record its appreciation 
of the devoted services which Professor Arnold, during 
lis tenure of the Chair, extending now over many years, 
has rendered to the University and to the institution out 
of which it has grown, and its sense of the world-wide dis- 
tinction which has been conferred upon them by his pre- 
eminent contributions to the science of metallurgy. The 
Council laments the illness which has caused Professor 
Arnold’s retirement, but trusts that complete rest will 
restore him once more to vigorous health, and that he will 
live long to enjoy his well-earned leisure.” 





NORTH OF ENGLAND. 


(From our own Correspondent.) 


General Trade Conditions. 


THE majority of the industries have not yet com- 
pletely recovered from the dislocation caused by the recent 
railway strike. There is still much congestion of traffic, 
and some time mustlapse before matters become anything 
like normal. The check to business caused by the strike 
and the labour outlook generally is very pronounc<d, and 
the markets: have developed a distinctly uncertain tone 
at a time of the year when the volume of trad2 usually 
shows signs of expansion. There is nothing so desirable 
as, that industry should get into its stride as soon as 
possible, but matters generally are so unsettled that the 
outlook cannot be regarded as satisfactory. Some of the 
leaders in the labour world are still dropping hints and 
warnings which cause disquietude rather than hope, and 
as long as this condition of affairs continues business enter- 
prise will be held in abeyance. 


Cleveland Iron Trade. 


Practically all the blast-furnaces on the North- 
East Coast are in full operation again, but many are work- 
ing irregularly—the usual consequence of being damped 
down—with the result that the output is limited in volume 
and inferior in quality. There is an absolute famine in 
foundry iron. Some makers are meeting inquiries with 
a point-blank refusal to sell, while others are seeking to 
impose a condition that buyers shall take equal proportions 
of foundry and forge qualities. Notwithstanding the 


refuse to shade the price in any way and adhere firmly 
to a quotation of 160s., and the conviction is growing that 
an early advance of prices all round cannot be avoided. 
Cleveland makers will take any step in this direction with 
considerable reluctance. They shouldered the last advance 
in fuel costs without making any corresponding addition 
to the price of iron, and in this they certainly acted in 
the best interests of the trade. Although labour and 
other troubles in America have dissipated the fears of 
American competition, the French pig iron producers are 
now active competitors and are offering foundry pig iron 
f.o.r. at a rate substantially lower than the British figure. 
Of course, with freight charges added, they may not be 
able to compete in the home market with British products, 
but the possibility cannot be entirely excluded and 
increases the reluctance of the Cleveland makers to advance 
prices. Still the recent stoppage has involved them in 
heavy extra costs, and it is now certain that if the Govern- 
ment carries out its intention of increasing railway freight 
charges the price of Cleveland pig iron will be advanced 
to cover the extra cost of production involved in the 
advanced charges for the transport of raw materials. 
What that advance will be it is impossible at the moment 
to indicate, but it is significant that Cleveland makers 
are now ins:rting in all contracts a clause providing that 
any advance in price decided upon by the Associat<d Iron- 
masters to cover the increased cost of production due to an 
advance in railway rates shall be payable by the buyer 
upon any unexpired portion of the contract. Suzh a 
clause obviously creates difficulties for traders, who must 
in turn endeavour to protect themselves; but as the 
makers decline to do business on any other terms, buyers 
must accept the condition or go without the iron. The 
home demand is not particularly heavy at the moment, 
but is likely to expand if the result of the ironfounders’ 
ballot is favourable to a resumption of work on Monday 
next. There is a fairly good inquiry on foreign account 
and licences are more easily procurable, but it is most 
difficult to get any iron at all for shipment. Prices, 
although unchanged, are very firm, No. 1 being quoted 
164s. per ton, and No. 3 Cleveland G.M.B., No. 4 foundry, 
and No. 4 forge 160s. per ton for home consumption, with 
5s. per ton added in each case if the iron is for export. 


Hematite Pig Iron. 


The recent stoppage at the steel works has 
reduced the home demand for East Coast hematite pig 
iron and there is no lack of supplies. The export demand, 
however, is strong and a few shipments are being per- 
mitted to Belgium and Italy. The price of mixed numbers 
is still 200s. for home consumption and 205s. for export, 
with No. 1 in both cases at a premium of 2s. 6d. per ton. 


Iron-making Materials. 


The foreign ore trade is still very quiet and there 
are no indications of any early resumption of buying. 
Deliveries recently have been on a smaller scale, but all 
the works have good stocks. Freights are very firm, and 
53s. per ton ex ship Tees is still a fair average price for 
best Rubio ore of 50 per cent. quality. The coke supply 
is improving, but there is a scarcity all round and most 
of the works are operating on daily supplies. The price 
at the ovens of good medium furnace kinds is 48s. per ton. 


Manufactured Iron and Steel. 


The manufactured iron and steel works are now 
in full swing once more, but the congestion on the railways 
is seriously hampering distribution and deliveries are in 
some cases heavily in arrears. The demand for ship- 
building material still continues very strong, but in other 
branches there is no news of fresh business, and the 
‘foreign demand does not appear to be heavy. The prin- 
cipal quotations in the home trade are as follows :—Steel 
angles, £17 15s.; steel joists, £17 10s.; steel sbip, bridge, 
and tank plates, £18 5s.; steel rounds and squares, under 
3in. down to #in., £20 5s.; steel flats, 5in. down to 1] }in.. 
£20 5s.; heavy steel rails, 60 1b. and upwards, £16 10s. 
net on trucks ; steel sheets, °/,,in., £20 5s; 4in., £21 15s.; 
3/ain., £22 15s.; 14-20 gauge, £23 5s.; common iron bars, 
£22; marked bars, £24 10s.; gas strip iron, £22 5s.: steel 
hoops, £23: steel strip, £22: galvanised sheets, 24 gauge, 
£28 10s.; black sheets, 24 gauge, £23 to £23 10s. In the 
export trade there are no fixed prices, these being subject 
to negotiation, but they are generally somewhat higher 
than the home prices, 





abundance of the latter quality, many makers absolutely. 





The Coal Trade. 


There is an air of animation and activity about 
the coal trade, which has been rather unusual for a week 
or two past. Stocks, which accumulated at the pits and 
on the staithes owing to the railway strike, are rapidly 
vanishing, and the pits are certainly in a much more 
comfortable position than they have experienced lately. 
The output is increasing, but could be improved. Con- 
siderable delay is experienced in getting empty wagons 
returned, and this, of course, interferes greatly with the 
work at the collieries. In fact, idleness at some pits from 
this cause is reported. On the whole, however, the 
position as regards facilities is slowly improving. *Strong 
pressure has been brought to bear on the Coal Mines 
Department to get the Custom Authorities to issue clear- 
ances with less red tape delay, as detention from this cause 
is stated to be becoming serious. French clearances are 
granted with freedom, but for Italy there is great delay. 
At the moment operations in the market are mainly directed 
towards completing the cargoes of steamers waiting in 
port. There is little of outstanding moment beyond the 
fact that very large and expanding inquiries are circulating 
for fuel for Holland, Denmark, Norway, and Sweden, 
but in the present circumstances, seeing that no licences 
are forthcoming, only spot lots spasmodically offered are 
possible. The recent firmness in all grades of coal is well 
sustained. The output of smalls is considerable just now, 
but on the whole it is rapidly absorbed by the market. 
Coal for bunker purposes is moderately plentiful, and 
good unscreened descriptions are on offer at 87s. 6d. The 
coke market is steady, and although railway facilities are 
better they are still short of requirements. The production 
is not up to the late average, but local demands are also 
on a lower scale. Hence stocks are ample to cover market 
requirements. The price of 95s. to 100s. is asked for ail 
makes of coke for foreign shipment. The following are 
the forward open market values :—Northumberlands : 
Best Blyth steams, 100s.; seconds, 90s. to 95s.; best 
smalls, 80s.; households, 100s.; Tyne primes, 100s.; 
Tyne seconds, 90s. to 95s.; special smalls, 80s.; ordinary 
smalls, 70s. Durhams: Best gas coal, 80s.; second gas, 
70s.; special Wear gas, 85s.; bunkers, 75s. to 85s. 








SCOTLAND. 
(From our own Correspondent.) 


Unsettled Conditions. 


ALTHOUGH a great ¢ffort is being made to restore 
order out of the situation created by the railway strike, 
a great deal still remains to be done, and in all branches of 
industry business continues difficult to conduct. The 
shortage of fuel and the scarcity of wagons due to con- 
gestion at various sidings have not a little to do with the 
state of affairs, though there are other important factors. 
In the steel trade a stoppage is threatened owing to a dis- 
pute with the bricklayers. Already a number of the works 
are on short time, and unless a settlement is reached 
immediately upwards of 25,000 men may be thrown idle. 
On the other hand, orders are plentiful, and if work is 
allowed to proceed without further interruption employ- 
ment is guaranteed for a considerable time. Trouble in 
the mining industry and with dock labourers looms on the 
horizon, but, as the demands from these sections are*more 
or less constant, no serious trouble is anticipated. All 
these threatenings, however, keep producers and con- 
sumers in a state of unsettlement, and the result is quite 
apparent in the markets, where operations for the most 
part are strictly confined to immediate wants, and in very 
few instances can deliveries over a period be arranged for. 
It was anticipated, too, that prices of various commodities 
would be advanced at the end of September, and the fact 
that no announcement has been made so far is making 
merchants act with considerable caution. This feeling 
of insecurity is very prevalent, and is doing more to retard 
business than the much-talked-of shortage of materials. 
There is certainly a lot of truth attached to the latter, but, 
nevertheless, much more could be done if confidence in 
the various markets could be restored. 


Laird Line Sale. 

It has been reported that the Laird Line, which 
maintains services between Glasgow and Dublin, Belfast, 
Londonderry, &c., has been acquired by an English firm, 
the name of which has not been disclosed. The purchase 
price is said to be about £1,000,000. The Laird Line has 
been in existence for about a century. The connection 
with Dublin began about forty years ago, while the com- 
pany got an entry into Belfast ten years ago through buy- 
ing out the Ayr Steamship Company. 


The Steel Industry. 


That the position in the steel industry has 
reached an acute stage is evidenced by the fact that 
notices have been posted at some of the largest works 
indicating the probability of a general closing down at an 
early date. It is also stated in some instances that if the 
works are forced to close down just now they will not be re- 
opened this year. There is a possibility of this taking 
place should the bricklayers not return to work in the 
course of the present week. 


Pig Iron. 

In the Scotch pig iron trade the effect of the rail- 
way strike has almost disappeared, and business is once 
more fairly brisk. Outputs are comparatively good, and 
there are signs of an ample supply of most grades. There 
may be an occasional scarcity of hematite and No. 1 
foundry, but forge qualities promise to be as plentiful as 
ever. Supplies of ore are pretty good, and the only really 
unsatisfactory feature at present is the shortage of fuel. 
Prices continue unchanged. 


Finished Iron and Steel. 


Orders for all classes of finished steel and iron 
goods are plentiful in the meantime. Unfortunately the 
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congestion owing to the strike is causing delays in deliveries 
in both trades, while only those concerns with fair stocks 
of fuel were able to make a full restart or to carry on during 
the strike. The steel trade is faced with another stoppage 
already referred to. In the meantime work is plentiful. 
Plates are in continuous request, but makers are not in a 
position to name deliveries suitable to many of the con- 
sumers. Sectional material is rather scarce at present. 
Steel sheets are busy, and more business is passing for 
galvanised varieties. In the bar iron trade the production 
of puddled bars was not interfered with to any extent, and 
good stocks were on hand when work was in full operation 
again. Engineering shops are fairly normal, many con- 
cerns having been able to carry on despite the stoppage of 
transport. Many consumers have been disappointed in 
the matter of deliveries, and delays are inevitable until 
affairs have been adjustcd. 


Coal. 

The Scotch coal trade has been busy throughout 
the past week. As in other trades, deliveries got out of 
hand, and considerable difficulty is being experienced in 
restoring order. Industrial, municipal, and household 
requirements are very insistent, and at the present rate of 
output the collieries are hard pressed to provide supplies 
to go round, despite all that is being done to augment the 
supply of empty trucks. Conditions, certainly, are 
improving, but a shortage is still apparent. The shipping 
department has suffered almost complete suspension, all 
available fuel being utilised for home consumption. 
Delays at the ports have been numerous, many vessels 
being unable to obtain bunkers. This must entail a con- 
siderable loss, as a fair trade was being carried on with 
Scandinavian and Danish ports, particularly at East of 
Scotland ports, and the prices obtained were very re- 
munerative. It is said that a few isolated cargoes were 
dispatched, but only in most urgent cases. Prices still 
show no change, as follows :—Ell coal, f.o.b. at Glasgow, 
33s. 6d. to 35s.; splint, 35s. to 37s.; steam, 33s. 6d. to 
34s. 6d.; best navigations, at Methil or Burntisland, 36s. 
to 38s.; first-class steam, 35s.; third-class steam, 3ls.; 
best steam, at Leith, 33s. 6d.; secondary qualities, 32s. 6d. 
per ton. Treble, double, and single nuts, 30s., 29s., and 
28s. respectively in all districts. 








AND ADJOINING COUNTIES 
(From our own Correspondent.) 


Nationalisation of Mines. 


THE attitude of the Government towards the 
question of nationalisation of collieries, as expressed to the 
recent deputation representing labour, has aroused a more 
cheerful spirit in coal trade circles generally. This is more 
particularly the case, inasmuch as the definite announce- 
ment of the Prime Minister has not been followed imme- 
diately by wild threats of prompt action of a drastic 
character. Certainly some well-known leaders have 
been stirred to make fairly strong speeches, but from all 
appearances the Government decision has been received 
rather quietly, particularly by the rank and file. No 
doubt the lesson of the railwaymen’s strike has not been 
lost upon them, and it cannot be forgotten so soon that 
South Wales miners alone sacrified over half a million 
sterling in wages through the precipitate action of the 
railwaymen’s leaders. Every effort will undoubtedly be 
made by the miners’ leaders to work up an agitation 
against the Government attitude in the course of the next 
few months, but the opinion of the publie on the matter is 
fairly well represented by the Stock Exchange. That 
barometer shows that colliery shares have improved in 
value since Mr. Lloyd George’s statement. 


WALES 


Miners as Capitalists. 

The oft-repeated suggestion that miners should 
be given an opportunity to take a financial interest in 
colliery property is to be put to the test, and the scheme, 
which is being formulated by the Blaenavon Company, 
Limited, is on the profit-sharing system. So far as has 
been disclosed, the scheme provides for the workmen 
making certain deposits out of their weekly earnings and 
the company guarantees the minimum rate of interest 
of 74 per cent. per annum. It is understood that the limit 
for deposits is £500, but, apart from the high rate of interest 
guaranteed, provision is made that a bonus shall be declared 
should: the ordinary shareholders receive a dividend in 
excess of 7} per cent. per annum. The bonus will, in fact, 
amount to the difference between the 7} per cent. guaran- 
teed interest and the dividend on the ordinary shares. 
The indications are that the workmen are favourably 
impressed with the scheme, which is not to be wondered 
at considering that they are really better treated than 
ordinary shareholders. Not since 1908 has the company 
declared a 10 per cent. dividend. The highest distribution 
since that year has been 7} per cent., and for no less than 
five years out of the last ten ordinary shareholders received 
no dividend at all. The general manager of the company, 
Mr. J. H. Jones, is given the credit for initiating this 
scheme, which is similar to movements he had started 
some years ago in West Wales, which met with great 
success. Whether his action will be followed by other 
South Wales colliery companies remains to be seen. Its 
object is to give the men an increased interest in their 
work and the welfare of the company with which they are 
engaged, but it will be interesting to see what attitude 
some of the miners’ leaders adopt. There are quitea 
number of them who are so highly suspicious of any pro- 
posal emanating from the owners’ side that they cannot 
see good in any of their suggestions, and it is not at all 
improbable that they will look askance at the Blaenavon 
Company’s project for the reason that it will be regarded 
as weakening the hold of the leaders over the rank and file, 
who, with something at stake more than their daily earn- 
ings, will hesitate about being so ready to ‘‘ down tools” 
on the slightest provocation. A financial interest in their 
undertaking should undoubtedly make the men think a 
little more for themselves. 


Coal Controllership. 


The rumour is current that now that Sir Evan 
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Jones has resigned the position of Coal Controller it is the 
intention of the Government not to appoint a successor. 
On the face of things it would appear that coalowners and 
others interested in the industry should have little anxiety 
regarding this matter. All engaged in business are longing 
to be freed from control, and, so far as the coal trade is 
concerned, it has been a costly and perhaps not altogether 
satisfactory measure, but, unfortunately, the resignation 
of the head of the department does not carry business men 
a step further to freedom, and if control is to be continued 
in any form it is regarded as absolutely necessary that 
there should be a chief administrator with all the re- 
sponsibilities that attach to such an office. Moreover, a 
continuance of control without a Controller is looked upon 
as particularly dangerous, and as exposing business men 
to the mercies of officialdom, which is far less desired than 
the conditions of control with a Controller. 


Steel Trade Dispute. 


At the moment of writing the steel trade dispute 
in this district has not been settled, but events are tending 
in that direction. Negotiations were opened last Saturday, 
and there is a general hope that the strike, which is so 
disastrous to trade and is creating so much distress, will 
be over before the end of this week. About 12,000 men 
are idle, although altogether the dispute affects directly 
less than a thousand men. The well-known Ebbw Vale 
and Dowlais steel works came to a standstill, and subse- 
quently many Tredegar men were thrown idle. Fears 
were entertained that the steel works at Panteg would this 
week be involved, as the men’s notices there terminated last 
Saturday, but fortunately the notices were withdrawn, 
and the skilled craftsmen agreed to work on the district 
rate pending negotiations which were to be resumcd 
yesterday (Thursday). The fact that these men were 
rather more amenable to reason and decided to continue 
on the t-rms stated affords a ray of hope that the negotia- 
tions proceeding will turn out satisfactorily for all who are 
involved in the dispute. The Dowlais strikers on Monday 
decided to stand firm by the negotiating executives. 


Shipping Deal. 


During the past few years some big transactions 
in colliery and shipping undertakings have taken place, 
and this week another in the shipping line has been con- 
cluded which is estimated to involve at least three-quarters 
of a million sterling. W. R. Smith and Sons, who are the 
managers of the St. Just Steamship Company, Limited, 
and the Leeds Shipping Company, have purchased the 
fleet of steamers in the English Steamship Company, 
Limited, and the Letricheux Lines, which are under the 
management of Messrs. Letricheux and David, of Swansea. 
The fleet purchased numbers seven steamers, with a total 
deadweight capacity of 23,250 tons. W. R. Smith and 
Sons were already the managing owners af sixteen steamers 
belonging to the St. Just and the Leeds companies. 


Current Business. 


There has been a falling off in activity on the 
coal market during the past week or so. It is very largely 
traceable to the railwaymen’s strike. Tonnage was 
divert-d from this country during this unfortunate period, 
and the trade is beginning to feel the effects of tonnage not 
being so plentiful. Furthermore, exporters have not got 
over their difficulties through not being able to load on 
their export licences for the quarter ended September 30th, 
owing to the fact that these licences expired, and the Coal 
Mines Department has not issued licences for this quarter 
to the extent that was expected. In many cases the 
licences granted have been for smaller quantities than 
exporters received authorisation for from Paris, so that 
altogether there is not much business being done. Outputs 
of coal have recovered very well, and the trouble is for 
shippers to get tonnage in berth to effect the prompt 
clearance of wagons. This induces weakness for prompt 
loading, but it is evident that colliery salesmen regard the 
present easiness as only temporary from the fact that 
they are not modifying their prices for forward shipment. 
For loading ahead 85s. is quoted for superior Admiralties, 
but business has been done this week for prompt delivery 
at 80s., this being for one of the very best Admiralties, 
Dry large and best Black Veins are about the same figure. 
but lower grades rule about 77s. 6d. Best bunker smalls, 
which recently were 65s. firm, are now obtainable at 60s. 
to 62s. 6d. without difficulty, while cargo smalls range down 
to 40s. for inferior grades. Patent fuel is a little irregular. 
and prices vary from 75s. to 82s. 6d., but this is because 
makers have in some cases been short of ready tonnage, 
although, according to their books, they are fully sold. 
Coke remains about 105s., but pitwood is plentiful at 50s. 
to 52s. 6d. 


Newport. 

The tone of the market is quieter and rather 
easier, and values for superior Monmouthshire large are 
about 77s. 6d. to 80s., smalls ruling about 50s. to 55s. 
Tonnage is fairly good, though the pressure is not as heavy 
as a week ago. 


Swansea. 


The anthracite market keeps fairly steady, and 
most salesmen are pretty well booked up. Anthracite 
large coals have been in quite good demand, and are not 
easy to arrange for early loading. Among machine-made 
descriptions peas have been very scarce, and other qualities 
are well stemmed. 








Latest News from the Provinces, 


LANCASHIRE. 
BARROW-IN- FURNESS. 


An interesting function took place on Tuesday at the 
Naval Construction Works, Barrow, when Sir James 
McKechnie met 152 men who had been employed at the 





Barrow shipyard for forty years and upwards. He cop. 
gratulated them on their long service and on behalf of 
Vickers Limited presented each man with a ten pound note, 


SHEFFIELD. 
Iron, Steel, and Coal. 


The position of the iron and steel markets locally 
remains without change, nor is any expected until works 
are less subject to labour upheavals and trade can proceed 
on more normal lines. The fuel supply is steadily improy. 
ing, but railway traffic is still greatly congested, and the 
tardiness with which empty wagons are being worked back 
has resulted in lost time at the pits. Steams are in strong 
demand, chiefly on inland account, and efforts are being 
made to restore reserve stocks. Gas companies are press. 
ing collieries for delivery on a larger scale. Slacks are 
not quite so restricted in supply, but the demand is very 
strong. Blast-furnace coke is moving freely at 50s. per 
ton on rail at ovens. For steam coals best South York. 
shire herds are quoted 29s. to 29s. 6d.; best Derbyshire, 
28s. Gd. to 29s.; seconds, 27s. 6d. to 28s.; cobbles, 27s. 6d, 
to 28s.; nuts, 27s. to 28s.; washed smalls, 24s. 6d. to 26s.; 
best hard slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 
24s, 3d.; soft nutting, 23s. 6d. to 24s.; peas, 22s. to 22s. 6d. 
and small slacks, 19s. to 20s., all per ton at pits. 


WALES AND ADJOINING COUNTIES. 
Housing at Newport. 


The Newport Corporation has decided to accept 
the tender of the Constructional Co-Partners for the 
erection of one hundred houses at Somerton Park, the total 
sum being £98,377. This works out at £983 odd per house, 
which does not include the cost of land, roads, and sewers, 


Swansea Metal Market. 


The tin-plate market is firm and there is plenty 
of inquiry about. About 70 per cent. of the mills are now 
working. Prices are about 39s. f.o.b. for 1.C. 28 «© 14. 
Tin and sheet bers are about £14 5s. to £14 15s. per ton. 
It is difficult to get quotations for galvanised sheets for 
delivery to the end of this year except at prices up to £35 
f.o.b. Spelter is firm at £42, and lead is about £28. 








MANCHESTER ASSOCIATION OF ENGINEERS 


As the new president of the above association, Mr. 
Harold F. Massey, M.I. Mech. E., delivered his opening 
address on Saturday last. Mr. Massey dealt chiefly with 
the future of the engineering industry. He referred to 
the unity of purpose and spirit of co-operation which 
existed during the period of the war—a practical expression 
of patriotism which saved us in the war and which will 
save us as nothing else can during peace. He said there 
was already a danger of slipping back to the narrower 
view, of losing the feeling that we were one community, 
and that health and safety could only be gained if the 
whole community were considered. Schemes by which 
the workers shared more directly and considerably, 
whether by production bonus or by participating in the 
ultimate profits, might do much to foster the spirit of 
co-operation, but they could not of themselves create 
harmony. Some of these schemes, continued Mr. Massey, 
went further and proposed to pass a share of the profits 
to the State. Mr. Massey considered there was much to 
recommend this idea as recognising the community at 
large as a partner to be considered, but even that would 
not go far towards creating harmony and good will, for 
it was to be feared that that contribution would soon be 
regarded as a tax instead of as a share of the profits paid 
to a partner. 

With regard to the “‘ co-operative *’ movement, Mr. 
Massey said that it was often spoken of as if it were kin- 
dred to those already mentioned, but in reality it was only 
co-operative as between consumers, and did not affect 
the workers unless they happened to be members and con- 
sumers elso. Even, however, if the movement were 
developed so as to associate the workers in the ownership 
of the industry, it was to be feared that it would not of 
itself prevent acute sectional divergencies of view from 
almost nullifying its effect at times. All these movements 
were helpful and should be used to greater and greater 
extent, but they would only have their greatest effect 
when regarded, not as a means of buying harmony, but 
as an expression and interpretation of our one central 
aim—the harmonious development of the whole industry. 
Mr. Massey added that when this idea took hold of us 
and it was taking hold—then problems which completely 
baffle us when looked at sectionally would become possible 
of solution. 

The problem of securing industrial peace, said Mr. 
Massey, was soluble only through a vigorous and united 
policy of progress to develop our resources, human, 
material, and financial, to the utmost. If we assimilated 
the idea that only the man—be he workman or capitalist 
who was using his powers and resources, physical, mental, 
and financial, to the full was discharging his duty to the 
community we should have taken the greatest step towards 
solving the problem, for such an increase in effort and pro- 
duction would result that new trades would be created, 
new inventions would be made, new industries would be 
built up, and new prosperity would be won for the whole 
profession. Speaking of production, it was recognised 
that it was essential if we are to regain and to maintain 
our position in the engineering of the world ; but whilst 
every responsible man in the ranks of Capital and Labour 
was declaring that it was so, it must still be admitted that 
things were not moving forward as they should. — 

Mr. Massey mentioned that he had heard of an instance 
in which production in a foreign country is 600 per cent. 
higher than in England. This was not the result of 
superior brains or muscle, but chiefly of the want of earnest 
co-operation in this country in developing and setting to 
work new and improved processes. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


An International Commercial Institute. 


A LITTLE while before the war an International 
Parliamentary Commercial Conference was held in Brussels 
to draw up @ programme for centralising and publishing 
all kinds of data and information relating to foreign trade. 
At present manufacturers and traders are often in the 
dark as to the conditions under which they can do business 
with foreign countries, for new laws and regulations are 
constantly being put into force, of which little is known, 
and this uncertainty has frequently a detrimental effect 
upon foreign commercial relations. The Brussels con- 
ference was unable to carry through its recommenda- 
tions on account of subsequent events, but a definite 
programme was drawn up by the conference which met 
at the French Senate last week, at which Great Britain 
was well represented, when it was decided to create an 
International Commercial Institute at Brussels. This 
Institute will have two departments, one for centralising 
trade statistics of all kinds, especially as regards foreign 
exchanges, and the other for translating laws, decrees 
and enactments affecting trade and commerce. This 
information will be published for the benefit of manu- 
facturers and traders. The organisation is to be carried 
out by a general council in Paris. Apart from this work 
the Parliamentary Conference evidently intends to extend 
its programme by covering all questions affecting foreign 
trade, and a number of subjects is to be dealt 
with and reported on at future meetings, the first on the 
list being the effect of the rate of exchange upon foreign 
business. Eleven countries are represented on the con- 
ference, and it is now proposed to include the Colonies 
and neutral Powers. On account of its importance as a 
parliamentary body, the conference may be expected to 
exercise a good deal of influence upon commercial legisla- 
tion, and may serve to remove many of the anomalies 
which are frequently the result of agitation on behalf of 
particular interests to the detriment of trade generally. 


Productive Costs. 


The belief that manufacturing costs had reached 
their culminating point, and would decline as soon as 
manufacturers were able to reorganise their factories to 
meet the new conditions, has not been justified, and those 
who had embarked upon mass production with a view of 
bringing down prices have been obliged, in the great 
majority of cases, to increase them. The shortened hours 
of labour have had much to do with these higher costs, 
and it is certain that this legalised reduction of output is 
a serious mistake at a time when every effort should be 
made to increase production. The shorter hours and higher 
wages will necessarily exercise a permanent influence on 
costs, unless something is done to counteract it by the 
employment of labour-saving methods. The only other 
relief possible is in improved transport facilities, whereby 
raw material can be properly distributed at lower prices. 
For the moment, however, there does not appear to be 
any indication of prices coming down. Owing to the 
impossibility of turning goods out cheaply, manufacturers 
see that their only chance lies in being adequately pro- 
tected on the home market, and as the amount of work 
to be done in this country will suffice to keep them em- 
ployed for some years, it is highly probable that the fiscal 
barriers will be maintained, unless financial or other 
interests render it necessary to relax some of the present 
very severe burdens on foreign manufactures. 


The Mercantile Fleet. 


So high is the cost of production that the Govern- 
ment has experienced some difficulty in coming to terms 
with sbipbuilders for the construction of merchant ships, 
and it has been only possible to place orders for fourteen 
cargo boats of from 3100 to 9500 tons on the understanding 
that the plates and other material shall be supplied to the 
shipbuilders at very much below current prices. The 
reduction is at least 30 per cent. As some compensation 
the Government is supplying the rolling mills with fuel 
at low cost, but it is stated that they are working on this 
order at a loss. Raw material prices will be the first to 
come down with an improvement in the transport facilities, 
and it is only when that takes place that the reconstruction 
of the merchant fleet can be carried out systematically. 
Meanwhile, the programme of naval constructions has 
made a tentative beginning with the placing of orders 
for three light and fast cruisers, and for the moment it 
does not appear as if the new programme will be an im- 
portant one. The idea of completing the four pre-war 
battleships has been abandoned. 


International Transport. 


The negotiations being carried out for re- 
arranging international transport do not seem to be turn- 
ing to the advantage of this country, which has always 
aimed at diverting traffic to and from central and southern 
Furope through the Atlantic ports. During the war 
the ports for Switzerland were Bordeaux, Cette and 
Marseilles, but arrangements are now being made whereby 
the traffic will pass through Antwerp and Genoa, for which 
purpose a special shipping service will be established 
between Genoa and Spain. It is certain that Antwerp 
is in a fair way of rapidly recovering its old activity, and 
will secure traffic, not only from central Europe, but also 
from the east of France. The improved waterways are 
bringing a considerably increased tonnage to the Belgian 
port, ; 


Trade with Germany. 


The Minister of Reconstitution has advised the 
inhabitants of the devastated regions to purchase as 
much as possible of what they require in Germany in 
order to profit from the low rate of exchange in that 
country. They will be granted every facility for the im- 
portation of goods. The Minister points out that it is 
necessary to sacrifice sentiment to material interest at 
a time when the rate of exchange in other countries is 
so much against France that there is no alternative but to 
buy in the cheapest market, 
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TELEGRAPHS AND TELEPHONES. 


132,170. February 8th, 1919.—TrLEPHONE Systems, Siemens 
Brothers and Co., Limited, Palace-place Mansions, Kensing- 
ton Court, London, and E. A. Laidlaw, The Elms, Charlton- 
road, Old Charlton, Kent. 

Tuis invention relates to telephone systems in which calls to 
and from a subscriber are set up over an automatic equipment, 
and on which calls can also be set up to the subscriber over a 
manual equipment. Multiple jacks are connected at the inter- 
mediate distributing frame to the leads from the connector 
bank contacts and from the automatic switch which the sub- 
scriber uses for setting up outward calls. The subscribers’ 
lines, the corresponding bank contacts at the connectors, and the 
multiple jacks on the manual switchboard are connected on one 
side of the intermediate distributing frame. The calling and 
testing equipment is connected on the other side of the frame. 
The cut-off or test relay of a subscriber’s line arranged in the 
manner usual with automatic systems is connected in known 
manner to the bushes of the multiple jacks of his line on the 
manual board, so that the line when taken into use is marked 
as engaged at the bank contacts of the connector, at the auto- 
matic switch by which the line is connected to other switches 
for setting up outward calls, and also at the associated multiple 
jacks at the manual board. A represents a subscriber’s station 


N?132170 


sae 3 
Read 
3/4 


connected to the intermediate frame B at CC. Three leads from 
the multiple jacks D, and connectors E are also connected to C C 
and a third terminal F. The calling and testing equipment is 
connected to three terminals G on the other side of the frame B. 
The terminals C C F are connected to these terminals in the 
usual manner by jumper wires, shown dotted. When a sub- 
scriber removes his telephone at A to originate a call, he loops 
his line and energises a relay H, which closes its contacts. The 
right-hand closed contact completes the circuit of the motor 
magnet M from the battery, magnet M, interrupter N, earth, 
and causes the switch arms of the pre-selector P to be rotated 
to find a free line to a second pre-selector, group selector, or con- 
nector. When a free line is found, a test relay R is energised, 
and the low and high resistances K and L of relay R are con- 
nected in series with the left-hand contact of relay H, battery 
to earth. Relay R when energised opens the circuit of the 
magnet M and connects the line through. Relay R at its 
contact T also marks the junction line engaged by directly con- 
necting battery at U over its low-resistance winding K to the 
test lead V. At the first movement of the pre-selector arms an 
off normal switch W connects the lead X to earth and marks 
the subscriber’s line engaged on the bank contacts of the con- 
nector E and on the multiple jacks D at the manual switch- 
board.—September llth, 1919. 
































SWITCHGEAR. 


132,020. September 2nd, 1918.—ExecrricaL SwircHGEar, 
A. Reyrolle and Co., Limited, Hebburn-on-Tyne, Durham ; 
R. W. Gregory, 1, Woodside, Hexham-on-Tyne, North- 
umberland ; and H. W. Clothier, The Green, Wallsend, 
Northumberland. 

The object of the present invention is the construction of 
sectionalising switchgear for large power stations on high- 
voltage alternating-current systems, in which the two main 
switches and the isolating switches for the sections and for the 
reactance are all combined in one structure of the kind in which 
all the live contacts are immersed in oil. A A represent two bus- 
har sections. Each of these sections is provided with a main 
switch B joined to its corresponding bus-bar section through an 
isolating switch C and also joined on the other side through 
another isolating switch D to a reactance E. The isolating 
switches C, the main switches B, and the isolating switches D 
are arranged in pairs, and are all immersed in oil. The tanks 
for the various switches and the enclosing covers are indicated 
in dotted lines. It will be seen that separate tanks F F are 
provided for the isolating switches C and other tanks G and H 
for the main switches B and the other isolating switches G. This 
arrangement is preferred. but in some cases all the switches may 
be contained in one tank separated or not by partitions as may 
be desired. The reactance E is shown in a separate oil tank K, 
but it will be understood that the reactance may be placed inside 
one of the tanks containing the switches. The movable con- 
tacts L to the main switches are mounted on a support which 
can be moved so as to close or open the switches. Thus the 
two main switches are coupled mechanically and will operate 
simultaneously. The movable brushes M of the isolating 
switches D are likewise mounted on an insulating bar so that 
they operate together. A similar arrangement might be pro- 
vided for the isolating switches C, but, as it is preferred to pro- 





vide a separate tank for each switch C, it is better to couple the 
operating gear outside instead of mounting the contacts N on a 
common support, ‘Two of the contacts of the isolating switches 
D are arranged to be connected across, when desired, by a con- 
tact piece P. This constitutes a short-circuiting switch for the 
reactance E. The isolating switches C and D are preferably 
provided with automatic earthing devices arranged so as to 
ensure that no access to the conductors or switches is possible 
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until proper earthing of the parts has taken place, and similar 
arrangements. may be provided for earthing the reactance E 
when it is isolated. Any known system of protection may be 
applied to the reactance and its conductors to ensure that it 
shall be cut out and isolated if a fault occurs in it or its connec- 
tions. It will be seen that if all the switches with the exception 
of the short-circuiting switch P are closed, the sections A A 
are connected together through the reactance E. If the switch 
P is also closed, the reactance is short-circuited and the sections 
are joined directly. The reactance may be cut out and isolated 
by opening the switches D.—September 2nd, 1919. 
132,216. May 26th, 1919.—Etecrric CaBLE Junction Boxes 
Siemens Brothers and Co., Limited, Palace-place Mansions 
Kensington Court, London, and H. G. Wood, 40, Beech Hill- 
road, Eltham, Kent. 

This invention is more particularly applicable to underground 
junction box arrangements. A separate sealing chamber is 
provided for each set of associated single-core cables or for each 
multiple-core cable instead of the usual arrangement of one large 
junction box in which all the cables are sealed. Each chamber 
is provided with connector sockets into which removable links 
can be inserted to connett any cable with its corresponding bus- 
bar, or in some cases to connect adjacent cables together. The 
bus-bar for each pole of the system is arranged in a separate 
chamber placed transversely across the sealing chambers. The 
sockets and links are constructed to give a water-tight connec- 
tion. AA indicate the separate sealing troughs or chambers 
for the cables L L, which, as shown, are brought into the alter- 
nate chambers from opposite ends, although they can be intro- 
duced at which ever end is most convenient, and in some cases 
the boxes or troughs may be double-ended. In the example 
shown there are six of these chambers A arranged side by side, 
of which all but the lowest—shown in the plan of the arrangement 


N° 132,216 

















H 





£ 


—are adapted to serve for three sup-rposed cable cores, as shown 
in dotted lines. The lowest chamber serves for two sets of three 
connector sockets arranged side by side in one chamber, and is 
suitable for heavy feeders, as it permits two or more connectors 
or links to be used in parallel. BB represent the separate 
troughs or chambers for the bus-bars C. They may be in sections 
flanged at D or otherwise suitably connected, and are arrarged 
transversely across the troughs A. At their ends they may 
be provided with removable covers E to permit of extra lengths 
being added to them when new cables are to be brought in. The 
bus-bars may project into these covers so that the- fitting of 
additional troughs is facilitated. The upper and lower troughs 
may be secured together in any suitable way-—for instance, by 
bolts and lugs—or they may simply have flanges or projections 
keying into each other to prevent sidewise displacement of the 
troughs. FF are respectively the connector sockets for the 
ends of the leads and for the bus-bars. They are surrounded 
by bosses G and are differently spaced to guard against the 
accidental connection of a cable to a bus-bar of a different 
polarity. Since the troughs B overlie the troughs A 
the bosses G provided on the lids of troughs A are 
made level with the tops of the troughs B so that 
the seatings for the connector sockets are at the same level. 
The recesses or holes containing the sockets may be provided 
with sleeves or liners of insulating materia!. In the arrangement 
for heavy feeders the two (or more) contacts H are connected 
in parallel, as shown in dotted lines by a strap piece K. MM 
are the heads for the plugs of the readily removable connectors, 
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links, or jumpers, which are coupled in pairs by a slightly flexible 
insulated conductor N, and may be of porcelain or other suitable 
insulating material.—September llth, 1919. 


PUMPING AND BLOWING MACHINERY. 


Biowers, The 
Cannon-street, 


1919.—CENTRIFUGAL 
Company, 83, 


132,205. May 2nd, 
British Thomson-Houston 
London, E.C. 4. 

The form of blading which constitutes the subject matter of 
this patent has been devised to overcome the noise and vibra- 
tion caused, in centrifugal blowers, by the passage of the rotating 
blades across the edges of the fixed blades. According to the 
invention the inlet edges of the discharge vanes are arranged 
substantially parallel to the axis of the shaft, while the exit 
edges of the impeller blades are curved. With this arrangement 
the vanes and blades pass each other gradually, so that the time 
of the complete crossing of a blade and a vane is materially 
increased, with the result that the pressures on the vanes are 
varied gradually. By this means, it will be seen, no sudden 
shock will be imparted to the blades. In the drawing A indi- 
cates a shaft carrying an impeller provided with blades B, while 








F ing: 2. 


the stationary discharge vanes which surround the impeller are 
shown at C. The blaces B are curved as shown in Fig. 2, and 
have at their longitudinal centres radially extending strengthen- 
ing ribs D. The web E of the impeller is cast around the inner 
ends of the blades. Preferably each end blade B is formed in 
what may be considered as tno curved halves fasteneti together 
at their adjacent edges, as this gives a blade of great strengtn 
and stiffness. Since the inlet edges of the discharge vanes are 
straight and parallel with the centre line of the shaft and the 
discharge edges of the impeller blades are curved, the discharge 
edge of an impeller blade does not pass the inlet edge of a dis- 
charge vane throughout its axial width at the same instant, but 
passes it gradually. As a result, both the shock on the blade 
and the noise are materially reduced. At the same time the 
blades being curved are stiffenea against vibration.— September 
11th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


132,217. June 20th 1918.—D1axs ror Pressure GAvucEs, &c., 
The Aeronautical Instrument Company, Limited, and G. 
Brewer, 33, Chancery-lane, London. 

According to this invention the dial of a pressure gauge or 
similar instrument is made adjustable. It is annular and is com- 
posed of sheet material having the requisite elasticity; the 
external periphery of the dial is concentric with the case of the 
instrument in which it is carried. The axis of the indicating 
hand is slightly excentric to the case of the instrument and the 
central aperture of the dial is also excentric to the periphery of 
the dial, and consequently the width of the annular dial at one 
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end of a diameter is greater than the width at the other end. 
Advantage is taken of this construction to obtain a divided 
ring which tends to expend elastically outwards. It is desir- 
able that the dial shall be capable of angular adjustment so 
that it can be set at any time to accord with the zero position 
of the hand and wher so set become automatically held in posi- 
tion. To this end the external diameter of the dial is made 
slightly greater than the internal diameter of the groove in 


so that when the divided ends are brought tcgether or nearly so 
the diameter of the annular dial iv lessened. Such a dial can be 
sprung into the groove of the bezel ring, and when the bezel 
ring is in position, the dial is retained against angular motion by 
reason of its elastic expansion diametrically, The illustration 
shows the general appearance of the dial.—September 11th, 1919. 


TRANSMISSION OF POWER. 


132,211. May 8th, 1919.—Srirenine ror Betts, &e., J. 
Johnson, 47, Lincoln’s Inn-fields, London. 

The object of this invention is to provide a form of stitching 
for belts, &c., in which only one thread is used instead of the 
customary double, interlocking threads. The illustration shows 
the system of making the stitches. The material has formed 
in it a series of transverse holes, which can be made by an 
awl A, operated by hand, or forming part of a machine. 
Thereafter, by means of a hooked needle B, a strong thread, 
preferably of linen impregnated w:th a waterpoofing com- 
pound in a temporarily semi-liquid condition, is drawn through 
the holes successively, in each case being formed into a 
loop C, which loop is then engaged by an awl D. The hooked 
peedle B is then disengaged from the loop and that end 
of the thread leading to the spool or other source of supply 
of thread, is pulled to diminish the size of the loop until it 


y. 
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closely engages the awl D so as to draw it against the under- 
side of the material, when the awl is withdrawn. Through the 
next hole formed in the material by the aw! the hooked needle is 
_passed so that its hook engages the thread leading frcim the last 
formed plug or stitch and another loop is formed. The size of 
the holes, the gauge of the thread, and the material with which 
the thread is saturated are such that, when the material solidifies 
shortly after the formation of the plugs, the holes are completely 
filled so that the passage of water or other matter is effectually 
prevented. Moreover, by the use of the thread plugs each 
extending completely through the sheet or piece, in two parallel 
lengths in each hole, not only are the structural strength and 
wear resisting qualities of the sheet or piece materially increased, 
but its tendency to break or crack along the line or lines of 
stitches is, it is claimed, prevented.—September 11th, 1919. 


MISCELLANEOUS. 


FIRE EXTINGUISHING SPRINK- 
St. James’-street, Montreal, 


132,144. December 30th, 1918.- 
cers, W. H. Baker, 189, 
Quebec, Canada. 

The chief interest in this invention lies in the style of strut 
used to keep the sprinkler valve shut in normal conditions and 
release it in case of fire. The strut is formed of two parts A and 
B, which bear pivotally on one another at a point C slightly out 
of the axial or pressure line of the head, so that pressure applied 
to the points D tends to separate the extremities of the members. 
The free end of the member A projects beyond the end of the 
member B, and in the projecting portion is provided an elongated 
aperture E. The member B is provided with a deep groove F, 
which at its bottom is substantially parallel with the abutting 
edges of the members, so that owing to the roughly triangular 
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Fig. I. 


formation of the member B the groove deepens from the free 
end toward the fixed end of the member. A holding lever G 
is provided having the long arm H lying in the groove F and the 
short arm K hooked so as to pass through the aperture E. The 
aperture E is then filled with solder or other fusible material 
so as to prevent corrosion of the parts. The groove F is also 
filled with solder, which holds the long arm of the lever securely 
in place and effects a secure connection between the strut 
members. It will be noted in Fig. 2 that the greatest mass of 
fusible material is located towards the extreme end of the lever, 
and that this fusible material is enclosed in the greatest mass of 
metal of the strut. The obvious result is that the metal at the 
extreme end of the lever arm is the last to soften, and therefore 
the lever is entirely free when its end is released.~—-September 11th, 
1919. 


132,150. January 4th, 1919.—Sarery Cocks ror Gas 
AppaRAtus, Noel Silvestre, 21, Rue Rigaud, Marseilles, 
France, and F4lix Blazére, 2, Rue Vincent: Leblanc, Mar- 
seilles. 

This invention relates to automatic cut-offs for gas cocks of 


ee 
burner is extinguished by stoppage of the gas supply or any 
other cause, and thus releases the detent or catch, allowing the 
cock to be closed by a spring. The plug A of the cock is rotateq 
into the closed position—shown in dotted lines in Fig, 2—by g 
coiled spring B. The head of the plug has a claw C on which a 
slidable sleeve D is mounted with slight friction. A rog E 
placed in a position where it 1s heated by the burning gas hag 
one of its ends in line with the claw C in the open position of the 
cock, This rod is free to expand and, its other end being fixed 
the expansion causes its free end to approach the claw, Whey 
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the ges is to be lighted the cock is opened by hand and the plug 
ix kept in the open position by pushing the movable sleeve over 
the end of the rod so as to engage with the latter. Under the 
effect of expansion the rod lengthens and pushes back the sleeve, 
but remains in engagement therewith. If, however, the burner 
is extinguished while the cock is open the rod contracts and 
recedes from the sleeve, whereupon the cock is automatically 
closed by the &ction of the spring B. In order to turn off the 
cock when the apparatus is working it is sufficient to draw back 
the sleeve by hand to disengage it from the rod.— September 11th, 
1919. 








132,132. December Sth, 1916.—-T'nERMO-COUPLES FOR Pyno- 
METERS, Kelvin, Bottemley, and Baird, Limited, 16 to 20, 
Cambridge-street, Glasgow, and C, H. Wright. 

This invention relates to improvements in thermo-couples 
for pyrometers of the concentric type, comprising elements dis- 
posed one within the other, and its object is to proviae a con- 
struction which will afford freedcm for relative movement of 
the cooler ends of the elements due to difference in thermal 
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expansion. Accordingly there is attached to the outer element 
A of the thermo-couple at the cooler end a box B carrying one 
terminal C of the couple, and inside this box is a flexible exten- 
sion D of the inner element of the same material or of a material 
thermo-electrically its equivalent. The flexible extension is 
connected to the second terminal E of the couple. As will be 
evident, the provision of the flexible extension affords freedcum 
for relative movement of the cooler ends of the elements.- 
September 11th, 1919. 








Forthcoming Engagements, 


TO-DAY. 


Junior INstTiruTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘‘ The Manufacture of Collapsible Tubes,” 
by Mr. E. R. Sharpe. 7.30 p.m. ° 


TUESDAY, OCTOBER 21st. 
INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Sccic ty 
of Arts, John-street, Adelphi, W.C. 2. Paper: ‘‘ Some Labora- 
tory Tests on Mineral Oils,’ by Arnold Philip, B.Sc. 5.30 p.m. 
LEAGUE AND Councit.—Council Chamber, 


INDUSTRIAL 
‘“* Should Wages be Lowered,”’ by Mr. E. J. 


Guildhall.” Lecture : 
P. Benn. 6 p.m. 


22ND. 
Royal Society of 
Presi- 


WEDNESDAY, OCTOBER 
INSTITUTION OF AUTOMOBILE ENGINEERS.- 
Arts, John-street, Adelphi, W.C. 2. Opening meeting. 
dential address by Mr. Thos, Clarkson, 8 p.m. 

Annual dinner. 


InpUsTRIAL LeaGue.—Connaught Rooms. 


7 p.m. 

THURSDAY, OCTOBER 23rp. 
INSTITUTION OF AUTOMOBILE ENGINEERS (MIDLAND CENTRE). 
—Hall of Chamber of Commerce, New-street, Birmingham 
Opening meeting. 7.30 p.m. : 


FRIDAY, OCTOBER 24tx. 


or MecuanicaL ENGINEERS.~—Institution ot 
Great George-street, Westminster, 8.W. |. 
Presidential address by Mr. Edward Hop- 


INSTITUTION 
Civil Engineers, 
General meeting. 
kinson, 6 p.m. 
Junior InstiruTioN oF ENGINEERS.—39, Victoria-street, 
S.W.1. Lecture: “ Fire Prevention and Protection in Fac- 
tories and Workshops,” by Captain Stanley W. Thorpe. 7.30 p.m. 


29TH. 

First of course 
Oscillators and 
Professor J. A. 


WEDNESDAY, OCTOBER 
University CoLtitece.—Gower-street, W.C. 
of six lectures on ‘* Thermionic Detectors, 
Amplifiers in Telegraphy and Telephony,” 
Fleming, F.R.S. 5 p.m. 


FRIDAY, OCTOBER 3lst. 
INstITUTE OF MaRINE ENGINEERS.—Grand Hal!, Connaught 





the type wherein a metal rod, expanded by the heat of the 





which it fits, and the narrower part of the annular dial is divided, 
a small space bejng formed between the divided ends thereof, 


burning gas, engages a detent or catch while the burner is work- 
ing normally and holds the cock open, but contracts when the 


Rooms, Great Queen-street, W.C. Annual dinner. Reception 
by Lord Weir of Eastwood, president. 6 p.m, 
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Nhieft Draughtsman, 
er Public Works Department, RE- 
bi So, QUIRED. by the Government of German 

East Africa for 20-30 months’ service 

I Salary £250-£15-£400, with 


i tension. 
ith noms of £65 per annum for single men and £115 
‘2 


or married men, Free single quarters and 
a eau . Liberal leave in Eneland on full 
a ea, preferably single, with a thorough 


adidat 
a el building construction, who are capable 
se sparing drawings and estimates for municipal 
f pred at once, by letter, giving brief 


yply 
nme Peso ond experience, to the CROWN AGENTS 
etal HE Cc JLONIES, 4,  eeraaeal London 8.W. 1 
OR st G_E.A. 916 1406 


nd quoting i 
; 553 R, 


MINISTRY OF MUNITIONS 
By ET TION OF THE DISPOSAL BOARD 
NT AND MACHINERY SECTION). 


PRA WLER ENGINES 
by Tender. 


| ‘ VITED ‘for : 
PE TRAWLER ENGINES, 


sle- surface condensers, complete 

"pris : on ; 

th propeller d shafting. Cylinders 13in. by 
, stroke 26in. Indicated horse- 


xing pressure 200 lb. per square 


1919, 
apply to 


1., 8th November, 
— to view 


the 


ONTROL UK. ), Charing Cross Embank- 
Pe Building. 2 
TE.- URP LUS,”’ price 3d., the official list 
Government property for sale. seen twice 
jouthly, On sale everyw here 1366 1 
MINISTRY OF MUNITIONS. 
BY 77 ECTION OF THE DISPOSAL BOAR D 
ANT AND MACHINERY SECTION 
‘Tender, 


por ‘Sale by Public 
PLATING PLANT 


NORTH BR er pe EL ENG INEERING WORKS, 
VHITEINC a vg LASGOW, 


and J WEIR, Ltd., BARRHEAD. 
‘onsisting of the following : 
THREE MOTOR GENERATORS, 6 volts. 
20) amps. (by W. Canning and Co.), with 
ulators, switches, resistance boards, fuses 
detrical instruments. 

TANKS, 6ft. by 2ft. by 2ft. 6in. deep (iron). 
MLS. Open Self-colour TANK, 24in. dia. by 2ft. 6in. 
by 1-8in. thick, with welded joints and four supports 


Messrs. G 


shunt 
and 


lin, high. 

W.P. TANKS, 6ft. by 2ft. by 2ft. 6in. deep, lead 
lined. 

DITTO DITTO, 3ft. by 2ft. by 2ft. deep, bent lined. 


BELT-DRIVEN TWO-STAGE 
(CENTRIFUGAL PUMP, 700 r.p.m., STEEL BOIL ER, 
s., 12in, by 1Win., 24 gallons, for heating water 
BOILER, double lined, gas heated, 10 galls. 

A quautity of Pulleys and Shafting. 

Acid pumps, melting pots, scales, lead and iron 
pipes, steel wire hand brushes, galvanised pails, hich 
onductivity copper rods, tinamiths’ tools, electric 
able, bar mild steel, copper and lead, and many 
other items. 

Tenders close 10 a.m., 7th 
Detailed list and Tender forms. 
view, can - obtained on application 


1} TANTIRON 


November, 1919. 
with permission to 
to the CON- 


TROLLER, D.B.1.e., Charing Cross Embankment 
Buildings, we 2 

NOTE.—** SU RPLU S,"’ price 3d., the official list 
of Government property for sale. Published twice 
monthly, On sale everywhere. 1364 1 

MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
PLANT AND MACHINERY SECTION). 


F or Sale Tender, 
ONE TRIPLE-EXPANSION 
MARINE ENGINE, 
As for patrol gunboats, cylinders oe, -» 26in., 
1406 


troke 26in., r.p.m, 180, 1.H.P. 
For Tender forms and permits to view apply to the 
FE 


by 


44in., 


CONTROLLER, B.1.e., Charing Cross Embank- 
ment Buildings, WwW, 2. 

NO! URPLUS,”’ price 3d., the official list 
of feiss property for sale. Published twice 
monthly, On sale everywhere. 1365 1 





AUSTRALIAN IMPERIAL FORCES 
DISPOSALS. BOARD. 
the 


Tenders are Invited for 
PURCHASE of the following :- 


9 ~ T N 
21 ROBSON MILLING 
MACHINE. 
One Universal Milling Machine, longitudinal move- 
ment 25in., traverse movement 8}in. vertical move- 
ment 18tin., spindle B. and 8.T., taper hole with 
1L-16in. hole through table, 46in. by 10in. complete. 


~ RO. Dividing head. verticai 
or met attachment, lin, chain arbor and spacinz 
aero intermediate arm, two-speed countershaft, 
necessary handles and spanners. 

nt safety feed reverse motion pump fittings for 


swing universal 


* machine, 

“in. chuck, back centre vice. tool 
in. tin. by 4in., ¢in. by 6in.. 
‘ , 1., 2in. by 4in., 3in by 4in., 

i, Blue fers right and left hand. 
tabl i ‘ torter full size and all necessary 

es. 
The above machine and stocks are situated and may 
nec ted at 


tAGE, 70, pan Hospital road, Chelsea. 


at t eceived not later than November 
vid res 1446 


The Nation il .Foremen’s Asso- 
me CIATION of the 

ENGINEERING AND ALLIED TRADES. 
An As (Registered under the Trade Union Act.) 
interests iation specifically formed to look after the 
All of Foremen in their Supervisory Capacity. 

ie ynunications to Tead Offices 
. W. REID, 81, High Holborn 


London, Wwe. ; 
Liss 





General Secretary, 





1000 and | 





MINISTRY OF MUNITION 
DIRECTION OF THE DISPOSAL. BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender. 


MACHINERY AND 
PLANT. 


TENDERS are INVITED for the following :— 
Hand-power JIB CRANE, 9ft. jib, loft, radius, 15 ewt- 
Mounted on circular table. 
1-TON PLATFORM SCALES on wheels, 32in. 
Portable Double- gated GRINDER (Emery). 
AIR COMPRESSOR, by Ingersoll Kand and Co., 
Type No. 12, 150 1b. per sq. inch. Air Receiver 
for same, also Cooling Tank. 
1 B.H.P. AC. 3-phase, 50-cycles, Semi-enclosed 
MOTOR, 400 volts, direct coupled to 12in. Fan. 


BY 


square. 


6 B.H.P. A.C. MOTOR, as above, with switch and 
starter, but without fan. 

ONE OXYGEN-ACETYLENE GENERATOR, cap. 
20 Ib., with all fittings ; also OXYGEN CUTTER 


with spare nozzles. 

Above lying at H.M. 
Yorks. 

Tenders closing November 


CHILLED ROLLS. 


FOUR CHILLED ROLLS, 25in. dia. by 5ft. 2in. 
long. Foreplate for wide rolls. Turning rest for 


sheet mill, 
Lying at the Albert Sheet Iron Co., Ltd., Hill Top, 


Store Ebor Mills, Bing ley 


26th. 


West Bromwich, Birmingham. 
ROLLING MILLS, power feed, will roll from 2 B.A. 
to jin. Present rolls take 3-8in. and 7-16in., 


double friction clutch drive. 

Lying at Rotax Motor- Accessories, Ltd., 
Junction, N.W. 

Tenders closing November 26th. 


Willesden 


LARGE NUMBER of C.I. TANKS, some Galvanised ; 
also WOOD TANKS, various sizes. FILTER 
PRESSES, 24 chambers, 34 sq., complete with 
pipes, &c. MILD STEEL VESSELS. PLATFORM 
WEIGH MACHINES. AIR COMPRESSORS. 
VACUUM PUMPS. Self-landing and Delivery 
HOIST, 15 cwt. ELECTRIC FANS and numerous 


other articles. 


Lying at H.M. Factory, Sutton Oak. 


Tenders closing November 26th. 
STEEL TUBING. 

About 2560ft. LAP-WELDED STEEL TUBE, 3-16in. 
thick, with Std. inserted joint for lead and yarn. 
be gy lengths of the following bores: 18in. 

12in., din. Also a QUANTITY of BENDS, 
REDUCERS, COCKS, THIMBLES 
Lying at H.M. Factory, Victoria Works, Northwich. 


Tenders closing November 26th. 
CONVEYOR in dismantled condition, complete with 
695 trays, 600ft. double endless chain and rollers. 
PAINT SPRAYER, by Aerostyle and Lithos, Ltd. 
complete with 6 H.P. Motor and Starter. 


GROUTING MACHINE, by Murray Worlsman and 
Co. Piping, «ec. 

Lying at No. 6, N.F.F., Chilwell. 
Tenders closing November 24th. 

TWO GASOMETEBRS, ft. dia. by 8ft. deep, single 

lift. 
Lying at Messrs. Ardols’ Factory, Selby. 
Tenders closing November 24th. 
ae ae BAND CONVEYORS, length 24ft., fitted 
with 24 H.P. Motor, by Pheenix. Mfg. Co., suit- 
able for 220 volts, D.C. supply. 

STACKING MACHINE, 36in., fitted with 2-15 H.P. 
Siemens Motors, suitable for 220 volts, D.C. 
supply. Stacking height 12ft. 

Tenders closing November 26th. 
Ic Shipping Officer, R.A.S.C., West Side, Royal 

Docks, Grimsby. ‘ 

MOULDING MACHINES 
TWO MACHINES for hollow pellets, 


MOULDING 

each fitted with 102 moulds. Moulds contained in 
troughs of three rows of seventeen each. 

ONE MACHINE, fitted with two driving plates for 
ejecting pellets from moulds. hese have been 
used for moulding T.N.T., but should be suitable 
for numerous other kinds of work. 

Lying at the works of Mr. E. Cowles Ivy-road, 

Hounslow, 

Tenders closing November 26th. 

THREE Cameron SLITTERS and RE-WINDERS for 

cutting fabric. Eighty cutter wheels, serrated 


ges. 
ONE UNREELING, FOLDING and RE-WINDING 
MACHINE complete, with motor and starter. 
Lying at 44, Chichester-street, Belfast. 
Tenders closing November 26th. 


LAUNDRY PLANT. 
TWELVE Frugal GAS IRONS with bars, 
ONE — WASHER, 24 WING ING MA 
CHINES. 
THREE HYDRO EXTRACTORS, MANGLES, 
PRESSES, and other Plant. 


Lying at Nottingham, 
Tenders closing November 


ELECTRIC 


Continuous 


Coventry, and Leeds. 
26th. 


COPIERS. 


tay! E_ Shaw's (Double) ELECTRIC 
COPIERS. 

TWO Hall’s DITTO DITTO. 

ONE DRYING MACHINE. 

aie American WASHING and DRYING MA- 

Lying at ‘Hotel Cecil, London. 

Tenders, closing Nov ember 24th. 


100 STEEL JACKS, 20 tons. 
Lying at Woolwich. 
Tenders closing November 24th. 


GASHOLDERS AND TANKS. 


TWO each 500,000 cub, ft. capacity, complete with 
spiral guides, carriages, &c. Inner lift 105ft. by 
30ft. deep Outer lift 107ft. 6in. by 30ft. deep. 
Inlet and outlet pipes 12in. dia. Tanks complete 
with platform, &c. 

Lying at works of Messrs. Samuel Cutler and Sons 

Ltd., Providence Ironworks, London, 

Tenders closing November 10th, 


All Tenders must be received not later than 10 a.m. 
on the date stated, 

Particulars of the above, together bo permits to 
View, cat be had on application to the CONTROLLE 
D.B.1.(E.), Charing Cross Easentinons Buildings, 
London, W.C. 

OTE. ait particulars of other Government pro 
eerty ‘for sale see SURPLUS,” price 3d., at all 
bookstalls ; or by dieathenti subscription of 2s. post 
free, payable in advance to the Director of Publicity. 
Ministry of Munitions, Whitehall-place, London, 
8.W, 1. 1489 I 





PATENT AND DESIGNS ACT, 1907-1914. 
IMPROVED STATION INDICATOR. 


he Proprietor of British 
LETTERS PATENT No. 113,40%, is prepared 

to SELL the PATENT or to —- British manu- 
facturers to work under it. relates to a STREET 
pe "ial for USE on all TttAsSis of ROLLING 


LEON BARRADELL, A.1T., Rat- 


ye 137, 
Loughborough. P1477 


cliffe-road, 
PATENTS AND DESIGNS ACTS, 1907-1914. 
PAPER-FEEDING APPARATUS. 


Tre. Proprietorsof British Letters 


Patent No. 22,761 of 1912 are PREPARED to 
SELL the PATENT or to LICENSE British Manu- 
tacturers to work under it. It relates to an improved 
paper-feed mechanism suitable for wrapping machines 


and the like. 
Address : BOULT, WADE and TENN ANT, 
111/112, Hatton-garden, 
1465 London, E. Cc. 











No thampton Polytechnic Insti- 
ITE, 
ST. JOHN-STREET, LONDON, E.C. 1 
oH AND 2 aay 


280, 


LABORATORY MECHANIC 
LABORATORY DEMONSTRATOR 


APPLICATIONS are INVITED for the above 
whole-time APPOINTMENT, for which good work- 
shop experience is essential. Salary £300 per annum 
incl usive. 

For conditions and form of application, which must 
be returned not later than the 3rd November, 1919, 
apply by letter to 

R. MULLINEUX WALMSLEY 





» D.8e. 


1456 Prine ipal. 





London County Council.—There 

a CANCY for a WHOLE-TIME 
INSTRUCTOR ot WOODWORK in the day school 
and evening classes at the shay Institute, Prince=- 
road, Vauxhall-street, S.E. A sound knowledge 
of practical geometry and tendo experience is essen- 
tial. Preference will be given to persons having 
experience in patternmaking and ‘to those who have 
served or attempted to serve with the forces of the 


Crown. Inclusive salary £275 a year, rising to £340 
by yearly increments of £10. 

Application forms canbe obtained from the 
Education Officer (T.2), Education Offices, Victoria 
Embankment, W.C.2 (stamped addressed foolscap 
envelope necessary). Form must be returned by 
11 a.m. on 29th October, 1919. Canvassing dis- 





qualifies. 
JAMES BIRD, 
1404 Clerk of the London County Council. 
Qunderland Education Com- 
MITTEE. 


JUNIOR TECHNICAL SCHOOL. 
Head Master* Mr. E. WARRINER. 
APPLICATIONS are INVITED for the POSITION 
of. MASTER in ENGINEERING SUBJECTS in the 
above School. Candidates must possess a Degree in 


Engineering, or an equivalent qualification, together 
with works, drawing-office, and some teaching experi 
ence. 


Salary scale, £180 by £10 to £220, and then by £15 
to £370, but years of service after 21 years of age, 
either in works or teaching, will count in fixing the 
initial salary, e.g., with ten years’ service the sdlary 

would begin at £310 per annum. 

Applications, accompanied with three recent testi- 
monials or references, must be made on forms to be 
obtained from the undersigned and returned on or 
before 17th es to 

ERBERT REED, 
Chief Education Officer. 

Education Offices, 

15, John-street, Sunderland, 


21st October, 1919. 1397 





r ° 
The Technical College, Lough- 
BOROUGH. 

M.B.F., B.Se. 

:. London, Princip: 

The Governors of the a ‘invite APPL ICATIONS 
for the following APPOINTMENTS : 

(1) A LECTURER IN MECH (ANIC AL ENGI- 


NEERING. 
ELECTRICAL ENGI. 


(2) A LECTURER 
NEERING. 

Applicants should possess a University Degree or its 
equivalent, and should have had practical experience 
in recognised engineering works. Salary £350 per 
annum, rising by increments of £25 per annum to 
£450, further increments being considered subject to 
satisfactory service. 

(3) A LECTURER IN MATHEMATICS. 

Applicants should possess a University Degree with 
Honours in Mathematics, or its equivalent. Salary 
£350 per annum, rising by increments of £25 per 
annum to £450 per annum, further increments” being 
considered subject to satisfactory service. 

Applications, with copies of not mofe than three 
recent testimonials, to be submitted not later than 


sone. ) London, 





H, SCHOFIELD 
-RC 








IN 


the ist November to the PRINCIPAL, from whom 
forms of application and further particulars may be 
obtained. 


BROCKINGTON, 
Director of Education. 


W. A. 
1384 





(Corpor ation of Madras. 
SPECIAL WORKS DEPARTMENT. 
DRAINAGE SECTIO 

CONTRACT M. AND M. No. 18 (COMPLETION). 

The Corporation of Madras, India, is prepared to 
receive TENDERS from Sompeten persons willing to 
enter into a contract for the SUPPLY and DELIVERY 
of ENGLISH STONEWARE PIPES and SPECIALS, 
varying from 4in. to 18in. internal diameter and 
aggregating a total length of about 67 miles. 

Forms of Tender, prepared by J. W. Madeley, 
M.A., M. Inst. C.E., M. Am. Soc. C, E., &c., Special 
Engineer to the Corporation of. Madras, may be 
obtained from the undersigned Agents of the Cor- 
poration on payment of five shillings per set, which 
will not be returned. 

Tenders, accompanied by a deposit in_ currency 
notes or a draft on a Madras bank for Rs. 1000, 
should be sent direct to the President, Corporation of 
Madras, so as to reach him 4 or before 12 noon on 
the 2nd day of February, 192¢ 

The Corporation does not bind itself to accept the 
lowest or any Tender. 
AMES MANSERGH AND SONS, .- 
Agents to the Cérporation. 
Victoria-street, Westminster, 
London, S.W. 
21st October 


Esq., 


1919. 1410 





[University College, Notting- 


DEPARTMENT OF pe ange 

APPLICATIONS are INVITED for the POST of 
LECTURER in MECHANICAL ENGINEERING. The 
Lecturer must be specially qualified to conduct classes 
in machine drawing. Salary £250 per annum 

Particulars and forms of application, which must 
be returned not later than October 27th, may be 

1544 


obtained from the REGISTRAR. 
Gr eat Northern Railway Com- 
PANY (IRELAND). 
CONTRACTS FOR GENERAL STORES. 


The Directors are prepared to receive TENDERS 
for the SUPPLY of the undermentioned STORES for 











Twelve Months, from the ist January, 1920. 
No. of No. of 
Form. Form. 
Axles and Tyres (Steel) 1 Iron Plates, Bars, 
Baskets, Brooms, Angles, Tees, and 
Brushes, Mats, and Forgings (best Staf- 
SpGMPOR. 6 52s os sve 2 fordshire and York- 
Bolts and Nuts, Studs, pr are 27 
Pins, Rivets, an Lamps (Oil) and Brass 
a ee 3 Carriage Fittings, 
Boxes, Farm and Mar- Oiler’ Pads, and En- 
ket Produce ...... 4 amelled fron Plate: 28 
Brass and Copper Lead (ground in oil 
Sheets, Plates, Tubes and dry), Sheet, &c. 29 
and Wire, Block Tin, Leather and Leather 
Zinc, Spelter and Goods, and Balata 
Patent Metal ...... 5 Belting 
Buckets, Oil Cans, Nails 
Zinc Sheets, Gal- Overalls, 
vanised Iron Sheets, Serge 
os OE” ee 6 Oilskin Suits 
Buffers and Axle Oils (Burning, 
Guards for Carriages eating, &c.) ....... 33 
and Wagons, Wagon Plates (Steel Boiler), 
Hinges, Barrow Steel Forgings, Fish 
ee 7 Plate Liners, Cast 
ree 8 Steel Engine and 
Castings (Ordinary Tender Wheel Cen- 
Iron) Firebars, —- tres, Roof Bars, and 
ings, Crucibles, Cyl- Mild Steel Plates, 
inders, and Buffer Bars, Angles, ‘Tees 
Rtehe S55... S50 9 and Channels ...... 34 
Cement, Plaster of Rope, Twine, Flax 


Paris, Slates, Glazed and Hemp Gaskin.. 35 













Ware Pipes, Fire Screws (Lron and Brass) 
Bricks, ‘Tiles, &c. .. 10 Split Pins, &c. .... 36 
RNG i's 5-5.0:0 at abate 11 Signalling Materials.. 37 
Colours, &c. (gr Springs for Engines, 
3 oil and dry) and Carriages, Wagons, 
fall’s a PES ree 38 
Wall Paper, Ge... .. 22 | Tee eee. sinc cece es 39 
Drysalteties ........ 13 Timber, White Ameri- 
Electrical Firtings, can Oak Scantlings, 
~ Seamee, ke. ...25. 14 St. John’s Spruce 
Electric Cable and Plank, Logs, Planks, 
pe SP Pe ee 5 Boards, Mouldings, 
Flectric+Light Carbons 16 Sheetings, &c 40 
Explosives, Fog. Sig- Transfers (Carriage, 
nals, and Carbide of J il 
Calcium for Acety- tdge), 8S : 
lene Gas Lighting.. 17 Tool Steel, 
Fittings (Brass) for Carriage Keys, Ham- 
Gas and Water, Gas mers, SS : ovels, 
Burners, Gunmetai Spades, &e. "35025: 42 
Steam Unions, .Rain Tubes ay ” Fittings 
Water Pipes, &c. .. 19 (Iron), Wire, Wire 
Gas Mantles ........ 21 Work: Panel Pins, 
Gauges, Steam and Staples, and Point 
Vacuum Brake .... 22 SS, eer 43 
LS a Pare eee 23 Tubes (Steel-—Galva- 
Hammer, &c., Handles, nised), Cold-drawn 
Barrows, Oak Keys, Weldless for Boilers 44 
Loading Boards and Upholstery for Car- 
DOMME Jo6aeets~< 24 riages, Curled Hair, 
Hinges (Wrought Iron Blinds, Rugs, Lino- 
and Brass), Locks leums, Tape. and 
and Keys, Hardware Soft Goods ...... > 
(Iron and_ Brass), — Enamel, 
——— Pam sys and Black Lacquer, and 
ee Ae 25 Sheet Dressing Com- 
India - A ER Goods, NE 5. 5 os actss a 46 
woco. Packing, As- Waste (Cotton), »Wick. 
bestos, -&c. -........ 26 Sponge Cloths, &c...47 


Tenders must be for the supply of goods ir accor: 
ance with the samples, which may be seen at the 
General Stores Depot, Dundalk, between the hours of 
= a.m. and 4 p.m. on each weekday except Satur- 
days. 

Tenders. made out on forms obtainable from the 
Secretary on payment of One Shilling each, should be 
sent in under seal cover, endorsed ‘“* Yender for 
Stores,"’ so as to reach the undersigned not later than 
10 a.m. on the 11th November, 19. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

J. B. STEPHENS, 
Secretary. 
Amiens-street Station, bubli.,” 2.3) 2 


21st October, 1919. 1461 


PUBLIC NOTICES (continued) 
Pages Il. and III. 








SITUATIONS OPEN 
Pages III., IV., and VIII. 


SIVA TIONS WANTED 
Page VIII. 


MACHINERY, &c.. WANTED 
Pages VIII. and CXVI. 


FOR SALE 
Pages CXVI., CXVIL, and CXVIII. 


AUCTIONS, Pages CXV., CXVI. & CXXII. 


accra TO LET OR WANTED 
Page CXVI. 


WORK WANTED, Page CXVIII. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates see 
page 413, col. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXXI. 





THE ENGINEER | 














By Direction of the Disposal Board (Plant and Machinery Section). 


FOR SALE BY PUBLIC TENDER. 


CLOSING NOVEMBER 20th. 


Engineers and - - | 
Electricians Plant | 





Lying at Cheltenham, Kidderminster, Peterborough, Tonbridge. 





Consisting of the following: 


BOILERS. 


Vertical Steam Boilers, 14ft. by 6ft. 6in., complete 
with standard mountings. 80 lbs. per sq. in., in- 
cluding 7 spare boiler tubes and special length 
of smoke flue, ete., between boiler and tank. 


LANCASHIRE BOILERS. 


* 20:t. by 7in. with 33in. dia. furnace tubes, complete 
with all standard mountings. Pressure 100 per 
square inch. 


CORNISH BOILER. 


24ft. by 6ft. with 343 dia. furnace tube as above. 


LOCO. BOILER. 


40 H.P. Semi-portable, 120 Ibs. per eq. in., with }in. 
injector and fittings, also 17 new fire bars and 
patterns for same. 

1 ditto, 30 H.P., as above. 


TANKS. 


Galvanised iron, all sizes, and a few wooden. 


PLATFORM SCALES. 
LIFTS. 


Hand Power. 


PUMPS. 


2in. by 2$in. single acting wall pumps, including 
steam piping, wheel valves, suction and delivery 
pipes, ete. 


ELECTRIC MOTORS. 


440 V. DC. shuuc wound 3.10.25 HP. 

220 V. DC. “ 15.25 HP. 

200 V. AC. 100 periods 25.10 HP. 

Starters, etc., for above. Quantity of electric cable 
and accessories, distribution boards, switches 
and pipes. 


ELEVATORS. 


With rubber b.lt and galvanised stcel buckets, ete. 


FRICTION HOISTS. 


With ropes, pulleys, ete 5 cwt. 


SHAFTING. 


Bright steel, all lengths and sizes, with pulleys of 
various diameters. 


BALATA 


3eluing, all Jengths and sizes. 


At these Factories there is also a large number of Loose Tools, etc. 


Full Particulars of the above can be obtained on application to the Controller, 1).B.I (E) 8, Charing Cross Embankment 


Buildings, London, W.C. 2. 


Nore :—"* SURPLUS,” price 3d., the Official List uf Government Property for Sale. 


Published twice monthly. 


On sale every where. iis 
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Greater Winnipeg New Water 
Supply. 


An important undertaking has recently been com- 
pleted by the Administration Board of the Greater 
Winnipeg Water District. By it there has become 
available for distribution in the area concerned a 


early days, according to an instructive pamphlet 
recently ‘issued by the Administration, the citizens 
of Winnipeg obtained their water from men who made 
deliveries from square tanks mounted on wheels, or, 
in the winter season, from large barrels drawn on 
sleighs. The water was obtained from wells, of which 
there were several in different parts of the town or 
city, as it prefers to be called. This method of delivery 
even continued for some time after the installation of a 
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“Tue Encincer” 
FIG. 1 


volume of pure soft water amounting to as much as 
85,000,000 gallons per day. The consumption of 
water in the district just before the completion of the 
new works was at the rate of 11,000,000 gallons per 
day, so that, even with a rapidly growing population, 
there is provision for many years to come. 
here said that the population in the district is—or was 
towards the end of last year—about a quarter of a 





It may be | 


Swain Sc. 


MAP SHOWING LINE OF AQUEDUCT 


systematised supply, until, in fact, sufficient numbers 
of houses were fitted with piping to make it unprofit- 
| able. 

The first regular water supply system was installed 
by a private corporation known as the Winnipeg | 
Waterworks Company, which, in 1880, was given an | 
exclusive franchise to supply water for a period of 
‘twenty years. Actual commercial operations were 












into service in October, 1900, remained in use until 
the new supply became available. It was developed 
from time to time until, finally, the pumping capacity 
was increased to 14,000,000 gallons per twenty-four 
hours, and there were three reservoirs with a com- 
bined capacity of 24,000,000 gallons. 

The water obtained from the artesian wells was, 
though pure and palatable, excessively hard. It is 
described as being “ruinous to boilers, plumbing 
and heating apparatus, costly in soap and washing 
compounds, injurious to fabrics, and unsuitable for 
many manufacturing industries which might be 
attracted to Winnipeg by the cheap hydro-electric 
power and a plentiful supply of soft water.” It was 
| early realised that something would have to be done 
| to procure a supply of softer water. As long ago as 
| 1906 the City Council, with the authority of the 
| Legislature, created a commission to investigate the 

matter. The commission reported at length towards 
the end of the following year, but as the city was then 
in the midst of carrying out the hydro-eiectric deve- 
lopments which have since proved such a benefit to 
| it, the question of water supply was for the time being 
shelved. The hydro-electric scheme having been 
brought into service in 1911 attention was once more 
directed to water. It appears that there were three 
alternatives :—(a) To increase the artesian supply ; 
(b) to take water from the Winnipeg River ; and (c) 
to go to Shoal Lake, which is directly connected to 
the large body of water known as the Lake of the 
Woods. The third alternative, which necessitated the 
bringing of the water from a distance which, it is 
claimed, is only exceeded in the cases of four other 
communities in the world, was eventually chosen. 
By the Act incorporating the Greater Winnipeg Water 
District, which was passed by the Legislature of the 
Province of Manitoba, the construction of the aque- 
duct and the expenditure incurred thereby was con- 
tingent upon the scheme being approved by the 
electors of the city of Winnipeg qualified to vote on 
money by-laws. The result of the voting, which 
took place on May Ist, 1913, was as follows :— 


In favour of the scheme ae 2226 
Against the scheme ... ... ... ... 369 





The City Council therefore instructed a Board of 
Consulting Engineers to submit a report on the best 
means of supplying the district with water from 
| Shoal Lake together with an estimate of cost and a 
tiene plan of the work. The Board, which con- 


| 
| 
| 
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FIG. 2—-PROFILE AND TYPICAL CROSS-SECTION OF AQUEDUCT 


million persons. The consumption per lead was 
therefore at the rate of 44 gallons per day. It is not 
improbable that that figure will be increased in future, 
but supposing it to rise to 50 gallons per head, there 
would still be available sufficient water to supply a 
population of 1,700,000. The area of the district, 
it may be explained, is just over 92 square miles. 
Before going on to describe the new works a few 
words may with interest be said concerning the pre- 
Vious history of Winnipeg’s water supply. In the ' 


commenced in 1882. The source of supply was the 
Assiniboine River, and the intake and pumping 
jstation were situated at Armstrong’s Point, a few 
| hundred feet downstream from the site of the present 
Maryland Bridge. The operation of this system con- 
tinued in the hands of the company until April, 1899, 
| when the city purchased the plant and distribution 
| system for 237,650 dols., roughly £47,530. It was 
| immediately determined to change the source of supply 
to artesian wells, and that source, which was brought 


sisted of Messrs. Rudolph Hering and James H. 
Fuertes, of New York, and Frederic P. Stearns, of 
Boston—all well-known water supply engineers— 
presented its report in August of the same year. It 
proposed (a) to bring the water through a concrete 
aqueduct approximately 85 miles in length and laid 
with a continuous down gradient, to a point about 
10 miles east of Winnipeg; (6) then to take it in a 
5ft. diameter steel pipe to the Red River; (¢) then 
ito convey it in a 5ft. diameter steel pipe in tunnel 
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under the river, and thence (d) in a 4ft. diameter 
cast iron pipe through the streets to McPhillips-street 
reservoir in the city of Winnipeg. The scheme, 
with certain modifications, which were approved by 
the Board of Consulting Engineers, and which included 
the use of reinforced concrete conduits instead of 
some of the steel and cast iron pipes, was adopted. 
The estimated total cost of the work, not including 
any allowance for water damages or for interest 
charges, was 13,045,600 dols., say, roughly, £2,609,120. 
As against that sum no allowance was made for the 
value of the railway which was to be used for con- 
struction purposes, and which had a length, inclusive 
of sidings, of 110 miles, or for other equipment, 
buildings, rolling stock, plant, or other assets remain- 
ing at the conclusion of the work. 

Active operations were commenced at once—to be 
precise, on October Ist, 1913—and five field survey 
parties were engaged in locating the aqueduct line 
before the end of the year 1913. The total length of 
the aqueduct was found to be no less than 96.5 miles. 
A sketch map showing the direction taken between 
the lakes and the city is given in Fig. 1. Of the total, 
77.5 miles are composed of cut and cover work, the 
concrete conduit having a capacity of 85,000,000 
gallons per day. The length of the river syphons 
and pressure section of the aqueduct, which have a 
similar capacity, is 7.1 miles, and there are 9.4 miles 
of reinforced concrete pressure pipe—of the lock 
joint type—with a capacity of 50,000,000 gallons per 
day. The length of the Red River tunnel, which 
has a 5ft. cast iron lining, is 0.2 mile. Finally, there 
are 2.3 miles of 48in. concrete pipe laid in the streets 
of Winnipeg. The cut and cover concrete aqueduct 
varies in size—according to circumstances, as will be 
explained: later—from 1l0ft. 9in. by 9ft. to 6ft. 4}in. 
by 5ft. 43in., while the maximum and minimum 
gradients to which it is laid are 1.537ft. per 1000ft. 
and 0.110ft. per 1000ft. respectively, the average 
gradient for the whole conduit being 0.57ft. per 
1000ft. 

A profile of the aqueduct and a typical cross section 
of the conduit are given in Fig. 2. The cut and cover 
portion of the aqueduct, which extends from Indian 
Bay to Deacon, a distance of 85 miles, is so designed 
that the water flows the whole distance by gravity 
and does not fill the conduit to the roof. The whole 
of the aqueduct is arch shaped in cross section, the 
upper portion resting on a floor or invert built as a 
flat inverted arch, both arch and invert being of con- 
crete. Only where the foundation was of a yielding 
character was the invert reinforced with steel, though 
at. road crossings the whole structure is heavily rein- 
forced. As the aqueduct follows in general the slope 
of the country traversed, the water, naturally, tends 
to flow faster on the steeper than it does on the flatter 
It is for that reason, of course, that the cross 
section of the aqueduct is varied. The smallest 
cross section—referred to above—is built on the 
steepest slopes which occur between miles 23 and 323, 
while the maximum cross section is employed where 
the slope is flattest, as, for example, between miles 89 
and 98. There are in all eleven different sizes of 
cross section in the gravity section of the aqueduct. 
Crimped copper water stops are provided at con- 
traction joints, which are spaced at 45ft. intervals. 
Manholes and air vents were provided at approxi- 
mately one mile intervals throughout the length of 


slopes. 


the gravity section. 

Where the aqueduct the rivers 
which it meets in its course, the structure is made 
circular in shape, and is depressed under the beds of 
the streams rising on each side in smooth curves to 
meet the gravity section. These under-river syphons 
are made up of reinforced concrete pressure pipes 
approximately 8ft. in diameter. The aqueduct 
section from mile 17 to mile 13, which is part of the 
sixteen-mile inverted syphon crossing the Red River 
Valley, is also of circular reinforced concrete. Copper 
contraction joints are arranged at 30ft. intervals in 


crosses Various 


that section. 

At points where the aqueduct crosses under the 
rivers, overflow structures are provided just at the 
point where the line begins to dip under the stream 
in each case These overflow structures, which are 
built of reinforced concrete, are each provided with 
an adjustable overflow weir which leads through a 
gathering chamber to a well at one side of the aque- 
duct whence the water can be discharged through a 
concrete flume to the adjacent river. A concrete 
superstructure is erected over the overflow and a 
large opening is left in the floor through which a boat 
can be made to enter for the purpose of examining 
the condition of the aqueduct during operation. 
Bronze chains hung from the opening permit of access 
and egress. The purpose of the overflow structures, 
which are furnished with cross stop logs, is to regulate 
the flow through the aqueduct and to permit of 
emptying it in when cleaning becomes 
necessary. The superstructures were designed of 
sufficient strength to permit of their being covered 
with earth to a depth of 4ft. above their roofs in case 
it be found necessary to do so on account of the action 
of frost. From observations made up to the end of 
last year, however, it was not anticipated that such 
covering would be required. 

For the purpose of furnishing free passage for 
country surface drainage from one side of the aque- 
duct to the other, numerous rectangular culverts, 
varying in size from a single 3ft. by 4{t. opening to 


sections 


triple openings each measuring 6ft. by 6ft. 9in., were 
constructed. These culverts are horizontal below the 
floor of the aqueduct and rise at each end on slopes 
of 45 deg. to the level of the drainage ditches. They 
are completely covered in with soil except at the 
entrances and exits, which are provided with stop 
plank grooves to permit of blocking off the water 
for cleaning purposes. 

From Deacon to the Red River crossing the water 
flows under pressure in a 5ft. 6in. diameter lock-joint 
reinforced concrete pipe line. This pipe will be dupli- 
cated when the demand for water renders such action 
necessary, but meanwhile, in connection with a 
booster pumping station at the Red River tunnel, 
it will suffice for a daily supply of 50,000,000 gallons. 
The pipe was built in sections 8ft. in length, which 
were pre-moulded in yards in Transcona and from 
there hauled to the site and laid in trench on a level 
bed. After being laid to correct line and gradient 








a continuous concrete saddle was placed along the 
pipe and the whole structure was then covered with 
earth to a depth of 6ft. 

The pipe dips under the Seine River in an inverted 
syphon, and at that point, on account of the treacher- 
ous nature of the banks, a heavy reinforced concrete 


re 

in diameter, which is built up in pre-moulded sect ions 
laid in trenches in the streets. The construction 
is similar in type to that of the 5ft. 6in. pipe line 
between Deacon and the Red River, except that the 
pipe was cast in lengths of 10ft. instead of 8ft. 
For supplying water to the various municipalities 
which are comprised in the Greater Winnipeg Water 
District, the following outlets have been provided ps 

(a) A 36in. outlet for Transcona from the 
5ft. 6in. pipe ; 

(6) A 36in. outlet for the city of St. Boniface 
and St. Vital from the 5ft. 6in. pipe ; 

(c) A 24in. outlet for the Elmwood district 
and East Kildonan from the 5ft. 6in. pipe ; 

(d) 36in. and 24in. outlets for the high-pressure 
pumping station and for Fort Garry at the wos 
shaft of the Red River tunnel ; 

(e) A 24in. outlet for Kildonan from the {Sin 
pipe ; and 

Sf) A 24in. outlet for Assiniboia from the 48in. 

pipe. 
The relative positions of the city and the Various 
municipalities are shown in the sketch plan, Fig. 3. 


The source from which the supply of water js 


drawn will not only furnish the quantity aimed at 
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FIG. 3—PLAN SHOWING THE GREATER 


mattress, supported on piles driven down to the rock, 
was provided to carry the pipe line through the valley. 
In order to prevent a decrease in the flow of water by 
reason of accumulations of air in the upper ends of the 
Seine syphon air valves were arranged in small 
covered concrete chambers. Manhole castings are 
fixed at approximately 1000ft. intervals, and they 
are completely covered in with soil, as it is not antici- 
pated that access to the pipe will be required except 
at very rare intervals. The pipe passes under several 
railways on its course, and where it does so it is espe- 
cially reinforced against the heavy loads which will 
come upon it 

The aqueduct passes under the Red River in a 
tunnel cut through rock about 20ft. below the bed 
of the river. A vertical shaft has been sunk to con- 
nect with each end of the tunnel. The water is con- 
veyed through a 60in. diameter cast iron pipe con- 
creted solidly into the rock in the tunnel section. The 
shafts were formed by sinking to rock reinforced 
concrete wells 16ft. in diameter. Valves have been 
fitted at the upper end of each shaft to allow for future 
outlet supply and for controlling the flow. A site has 
been acquired near the east shaft for the erection of a 
booster pumping station and also for a surge tank. 
The latter is a cirewar reinforced concrete structure 
supported on concrete caissons carried down to rock 
and provided with an outer masonry shell to serve 
as protection against frost. It is designed for the 
purpose of permitting regulation in the flow of the 
5ft. Gin. pipe line required on account of the varying 
demand for water. It will act as a storage supply 
while the velovity of the water in the pipe line is 
accelerating to a required demand, or as a relief 
when the demand is reduced, excess water being 
discharged through an overflow into the Red River. 
The dimensions of the tank have, however, been 
worked out so that such waste may be reduced to 
a minimum. 

From the west shaft of the tunnel to the McPhillips- 
street reservo'r in Winnipeg the water is conveyed 
through a reinforced concrete lock-joint pipe, 48in. 


WINNIPEG WATER DISTRICT 


but will provide soft water of undoubted purity. 
The superficial area of Shoal Lake itself is 107 square 
miles, and that of its catchment basin 360. It has 
to be remembered, however, that the lake is, as has 
been explained, in direct communication with the 
very much larger Lake of the Woods, which covers 
nearly 1400 square miles, and has a catchment area 
of 27,700 square miles. The water is described as 
being very soft in comparison with the water pre- 
viously supplied, and as being excellent for domestic, 
boiler and general manufacturing purposes. — Its 
chlorine contents small,* and it is practically 
uncontaminated, as the entire region for miles round 
is uncontaminated. An expert who inspected the 
lake in August, 1912, wrote as follows :—‘* The date 
of my inspection was especially favourable, as | 
undoubtedly saw the lake at the time when the 
growth of algw, &e., is at a maximum. The amount 
of suspended matter in-the water was surprisingly 
small. The amount of pelagic life in Shoal Lake is 
very small, owing in part to the clean, rocky character 
of its shore, and of its watershed. The clean Lauren- 
tian granite and schists have collected together a 
body of water of exceptional softness and purity. 
: The water from Shoal Lake would require 
no treatment. No fear need ever be in mind that the 
sanitary quality of the water would be poor at any 
time in the future. The shores of the lake are hard 
rocks of the Laurentian series, entirely unfitted for 
agriculture, and the country thereabouts must remain 
in its present wild state indefinitely. 2...” 
Under the scheme the Water Board sells the water 
wholesale to each of the municipalities included in 
its area. The same price per unit volume is charged 
in each case, and that price is based as nearly as 
possible on the actual cost of maintenance, operation 
and management of the main aqueduct. Each 
municipality fixes and collects its own water rates 


Is 





* We understand that the chlorine content is three parts per 
million. ‘The water previously supplied was very high in chlorine. 
The city wells gave about 250 parts per million, and other wells 
showed as high a contents as 500 parts per million. 
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and has full control of the distribution of the water 
within its boundaries. 

In order to make the district perfectly secure in 
its right to take water from the Lake of the Woods, 
which is partly in Manitoba, partly in Ontario, and 
partly in the United States, an Order of the Inter- 
national Joint Commission was secured in January, 
1914. An Act was also passed in June, 1913, by the 
Dominion Government, and an Act was passed by 
the Province of Ontario in 1916 confirming an Order- 
in-Council of the Ontario Government of 1913, 
enabling the city of Winnipeg to get water outside 
the Province of Manitoba. In order that there may 
be no contamination of the water, the Water District 
has purchased from the Dominion Government for 
a nominal sum the water area and a large portion of 
the land surrounding the intake for the water supply. 

The Water Corporation owns a right of way 300ft. 
wide for its railway, pipe line and the necessary land 
for any future pipe line which may be required, from 
the lake to Deacon. From Deacon to Winnipeg the 
right of way is 1L0Oft. wide. 

“For constructional purposes the work was divided 
into contracts. The principal contractors for the 
aqueduct were the Tremblay McDiarmid Company, 
mile 12.473 to mile 32.537; Thos. Kelly and Sons, 
Limited, mile 32.537 to mile 50.302: and the 
Winnipeg Aqueduct Construction Company, mile 
50.302 to mile 97.11. Complete designs for all the 
structures comprising the aqueduct were made at the 
headquarters’ office in Winnipeg. The consulting 
engineer for the constructional work was Mr. James 
H. Fuertes, while the chief engineer of the under- 
taking was Mr. W. G, Chace. 








French Agricultural Tractors. 


So much more foodstuffs have to be grown through- 
out the world to replenish the depleted stocks that 
the engineer has had to step in to make up for the 
deficient labour, and in almost every country there 
is an increasingly urgent need for tractors and other 
cultivating machines. In France the requirements 
are probably greater at the moment than they are 
elsewhere. Many parts of the country cannot be 
properly tilled without mechanical aid, and the 
problem is complicated by the variety of soil and 
crops, Tanging from vines to beet, which make it 
impossible to settle definitely upon a few types of 
machines. Consequently, the French do not limit 
their research to any general systems of mechanieal 
tillage, but endeavour to apply machines to particular 
needs, with the result that they are now making an 
extraordinary variety of tractors, motor ploughs, 
cable ploughing sets, rotary machines and the like. 
At the autumn trials at Senlis, organised by the 
Chambre Syndicale de Motcculure de France, there 
were about forty-five firms with machines based 
upon all these different systems. The direct tractor 
continues to hold its own, and during the past three 
years some thousands of American machines were 
purchased by the Government, but while rendering 
excellent service at a time when no other tractors 
were available, they are evidently not destined to 
perpetuate a type. While most of the American 
tractors preserved the old characteristics of slow- 
running horizontal paraffin engines, with heavy 
fly-wheels and simple gear reduction, other makers, 
who have had the largest experience of continental 
requirements, have introduced new models of tractors 
which in many respects follow the lines of the French 
machines. The heavy and powerful American 
tractor has disappeared, and is being replaced by a 
medium type averaging from 20 to 25 horse-power. 
The weight of the tractor has had to be reduced, 
not only in deference to the prejudices of agricul- 
turists who look to the state of the ploughed field 
before regarding the machine, but also because long 
experience has shown the evil effects of packing the 
soil with a heavy tractor. Soil that is packed pro- 
duces nothing, and it usually requires two or three 
subsequent ploughings to make it productive again. 

The limit of pressure allowable per unit of surface 
determines the maximum weight of the tractor in 
relation to the diameter and width of the wheels. 
Consequently, tractors are made smaller, and all 
sorts of devices are employed to increase the tractive 
effort by augmenting the friction on the driving 
wheels. Unfortunately, it is only under favourable 
conditions that these friction attachments are really 
effective. Should the ground be at all soft, the 
rims clog and the wheels slip, and the ploughing 
efficiency of the machine is considerably diminished. 
Still, the tractor usually permits of ploughing at 
times when the soil is in the most.suitable condition, 
but on account of its limited weight the tractor is 
only capable of exerting a tractive effort sufficient 
for medium ploughing, say, about 6in. in average 
ground with a three-furrow plough. This is quite 
good enough in many districts where such tillage is 
acceptable with an occasional deep ploughing, but 
in many parts of the country, such as the Beauce, 
where heavy crops are grown on a deep loamy soil, 
it Is customary to cultivate to much greater depths. 
As it seems scarcely possib!e to do much more with 
direct tractors having two driving wheels, machines 
have been intrcduced with all four wheels drivers. 





One of the oldest of these is the De Mésmay, which 
is, however, a small machine intended mainly for 
viticultural work, and the newest is the Auror, which 
was shown for the first time at the St. Germain trials 
last spring, and was in operation again at the Senlis 
trials. Results have proved that on soft ground the 
four-wheel driven tractor exerts a higher drawbar 
pull than a machine of the same power with two 
driving wheels, but it has yet to be seen whether 
there is an all-round gain to compensate for the lower 
mechanical efficiency of the tractor due to the em- 
ployment of a larger number of gears. It should 
not be overlooked that in many tractors wheel 
friction is disturbed by the defective position of the 
drawbar, which causes the front wheels to have a 
tendency to rise and the drivers to dig into the soil 
when they pile up the earth in front and slip. In the 
case of the Tourand-Latil tractor the plough is 
attached to flat bars running along each side of the 
chassis and pivoting well forward. A good arrange- 
ment is also observable in the Moline tractor, in 
which the front wheels are drivers and the attach- 
ment is immediately behind the front axle. This 
machine, however, properly comes within the category 
of motor ploughs, although it is adaptable for use 
with all kinds of implements and can be employed 
for haulage. Like certain other machines, it illus- 
trates the importance of attaching the implement in 
such a way as to ensure, as far as possible, an even 
pressure of all four wheels on the soil. 

The most interesting machine shown at the Senlis 
trials, in the sense that it embodies most of the 
advanced theories of tractor design, is the Pavesi, 
constructed by a firm in Milan, and now being built 
for the French market by a well-known automobile 
concern in Paris. Its originality lies in the remark- 
able flexibility of the chassis, which is obtained by 
building it in two identical parts, each on two driving 
wheels, the two adjoining ends being rounded to the 
are of a circle with radii from the steering axes. 
Under the two rounded ends are vertically toothed 
segments in which meshes a pinion on a shaft pivot- 
ing around the steering axes. It therefore follows 
that the front half will turn round the rear half until 
the pinion comes to the end of the toothed segments, 
so that the chassis can turn in an extremely short 
radius. Not only is the chassis flexible horizontally, 
but the two ends can be twisted in relation to each 
other, with the result that whatever may be the in- 
equalities of the ground, the four wheels are always in 
contact. Proof that this flexible chassis, by ensuring 
perfect contact for the four driving wheels, is highly 
efficient, is observable in the extraordinary facility 
with which it will travel over the roughest ground. 
For that purpose it is quite as effective as any type 
of caterpillar tractor. The crank case of the 16-20 
horse-power engine has an extension to form a 
housing for the clutch and variable speed gear, and 
the transmission to the four driving wheels is by a 
shaft with two universal-jointed shafts. The shaft 
can be remioved, and the rear part of the chassis 
detached, to allow of the front part being coupled 
direct to an implement or to a vehicle for haulage 
purposes. The system of grouping the whole of the 
mechanism in one housing which serves as a chassis 
is being more largely employed. It is a charac- 
teristic form of Italian design, and is adopted with 
great success in the Austin tractor, which is now 
being constructed in France, while the same principle 
is employed in the small Citroen tractor designed 
chiefly for viticultural work. The advantage of this 
system does not lie alone in the rigidity of the arrange- 
ment, which preserves the mechanism from the cross 
strains inevitable in an agricultural tractor, but it 
offers a thorough protection of all the parts from 
dust and dirt. 

As direct tractors with ordinary wheels have their 
limitations, it was naturally supposed that the 
deficiencies of wheel adherence would be made up 
for by vehicles with chain tracks. The Americans 
have developed these vehicles as far as it seems 
possible to go from the point of view of economical 
production, but while two American chain track 
vehicles have taken part in nearly all the French 
trials, and were seen again at Senlis, where they did 
consistent work, it cannot be said that the chain 
track system has appealed strongly to agriculturists. 
Nevertheless, the Renault vehicle attracted a great 
deal of attention, and the way in which it ploughed to 
a depth of about 8in. with a four-furrow implement 
was a point in its favour. A large number of Renault 
vehicles have been sold, but agriculturists generally 
hesitate to adopt that form of tractor. The Peugeot 
vehicle avoids much of the apparent complication 
of the caterpillar tractor, and it appears to be of 
unusually strong construction, with the chains sup- 
ported on large rollers. As there seems to be little 
reason for supposing that direct traction will be 
available for ploughing to more than medium depths, 
certain firms endeavour to obtain the necessary 
tractive effort for deeper cultivation by utilising the 
whole of the motive power on a cable The Bajac 
system consists of a tractor which runs forward 
about a hundred metres paying out a cable. A 
special form of brake at the rear drops automatically 
on the ground, the engine is clutched on the pulley 
and the cable hauls in the plough. The Filtz vehicle 
can run as an ordinary tractor for direct ploughing, 
or it can haul itself along a cable anchored at each 
end of the field, for which purpose the cable passes 





round two drums at the side of the vehicle, the 
engine being declutched from the propelling mechan- 
ism and clutched on to one of the drums. This 
system has met with a good deal of success. The 
same principle is employed with the little Agro 
machine, ‘which is a fore carriage to which a plough 
or other implement can be attached. For light work 
it is employed for direct haulage, but for ploughing 
it hauls itself along a cable. Another cable set shown 
in operation at Senlis was that presented by M. 
Fillet, who has for many years supplied installations 
for electrical ploughing by cable, and although the 
system has not undergone any large extension there 
seem to be great possibilities for electrical ploughing 
in view of the schemes being put in hand for the dis- 
tribution of cheap electrical power. The set shown 
by M. Fillet at Senlis consisted simply of winding 
gears apparently of the type employed for observa- 
tion balloons. They were actuated by 12. horse- 
power engines. The cable exerted an effort of about 
600 kilos. on a single-share plough, which tilled to a 
depth of 12in. This was simply a demonstration of 
what it is intended to do with larger and more 
powerful sets driven by petrol or electric motors. 
For deep ploughing the only practical system in 
actual operation is the De Dion-Bouton, working 
on the principle of the double steam ploughing tackle, 
with which it comes into direct competition as soon 
as it is sought to reach depths of from 12in. to 16in., 
such as are customary in the heavy soils in the 
northern beet districts. Except for medium-sized 
farms, and for depths of not more than 12in., the 
future of the petrol cable system is by no means 
assured, especially seeing that the cultivation of 
big farms is often undertaken by contractors owning 
steam ploughing tackle. 

Another direct competitor of steam ploughing is 
the motor plough, of which there were four examples 
at Senlis—the Delahaye, the Lefebvre, the Praga, 
and the Excelsior. The two last-named are Bohemian 
productions, and are good examples of what is being 
done with the construction of such machines in 
Austria and Germany. In those countries the big 
motor plough has always enjoyed considerable favour. 
In general design they are very similar, with the 
engine well in front of the two large diameter wheels 
and balancing the implement at the rear. The 
Excelsior plough possesses many ingenious details 
for regulating the depth and for automatically 
raising the plough by reversing. Despite the size 
of the wheels and the plates on the rims, there was a 
good deal of slipping on the soft soil. The weight 
of 5 tons seems exaggerated to French ideas. The 
Praga plough is of similar design, the driver being 
accommodated with a car seat and a hood. Mecha- 
nically, the machines are efficient, since there is 
practically a direct drive to the big wheels by means 
of pinions on internal toothed wheels, but as the 
rims are narrow the ploughs are hardly likely to do 
well on soft ground. The Delahaye motor plough is 
of the balance type. All three ploughs have motors 
of about 40 horse-power, and till to a depth of 12in. 
with four or five shares. The motor plough does 
the same kind of work as the petrol cable ploughing 
set, but while the latter can cultivate any soil a good 
deal of experience is needed to ascertain what can be 
done with the motor plough. 

The rotary cultivating machine is the outcome of 
the system of “dry farming,’ which has given 
wonderful results in parts of the United States where 
the rainfall is deficient, and experiments on this side 
have been so far satisfactory that the system is 
rapidly extending in North Africa as well as in the 
south of France. The object of these rotary machines 
is to pulverise the soil, leaving it in a granular con- 
dition, so that there is little evaporation of the 
moisture. The surface has to be kept in this granular 
state by repeated harrowing. Many rotary machines 
have been produced, nearly all with rigid tools which 
broke through contact with obstacles, and the only 
mechanism of the kind surviving is the Somua, 
so-called after the initials of the Schneider group by 
whom it is constructed. It was originally designed 
many years ago by a Swiss engineer, who adopted 
flexible tines of steel wire, of which a considerable 
number rotate on a shaft. Alike at St. Germain and 
at Senlis, the Somua machine left the ground in a 
good granular condition. It is claimed that the 
system is suitable for all soils and all climates, but 
as weeds are generally uprooted and left on the 
surface, they require dry weather to destroy them, 
and should heavy rains follow the pulverisation the 
suc‘ace is liable to become quite impervious. It 
hardly appears likely that the rotary machine will 
render much service outside dry regions, except in 
the case of small machines specially built for horti- 
culturists and market gardeners. One of the Somua 
machines was shown with the rotary mechanism 
removed and adapted for direct ploughing. 

Another thing to which French engineers are giving 
special attention is the kind of implements most 
suitable for mechanical tillage. So far little has been 
done in the way of special implements beyond the 
gang plough, which necessarily restricts the oppor- 
tunities of the tractor designer. and it is evidently 
quite possible to design improved types of tractors 
by adapting implements to them. Better work 
should be done by unskilled men with ploughs 
attached rigidly to the machine. One such plough 
was attached to a Tourand-Latil tractor, in which 
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the frame was semi-circular, with the shares at either 
side. The frame was tilted to the right or to the 
left by means of a hand wheel and rack to bring one 
or other of the shares in operation at each end of the 
field. On the remarkably ingenious Dubois tractor 
the turnwrest plough was turned over automatically | 
by means of a spring arrangement. It is evident 
that French engineers are exercising a great deal of 
ingenuity in an effort to adapt tractors and other 
machines to the special and varied needs of agricul- 
turists, and during the six months that have elapsed 
sinee the St. Germain trials they have made appre- 
ciable technical progress. 








British Railway Workshops in 
War Time. 
Na. 2.7 
THE LOCOMOTIVE SHOPS OF THE MIDLAND RAILWAY, 
DERBY.—If. 

EaRxy in 1916 the Midland Railway authorities 
were asked by the Ministry of Munitions if they could | 
make copper bands for 9.2in. shells out of copper 
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FIG. 66—PRESSED COPPER POTS 


plate. The Midland was, we believe, the first railway 
company to undertake this work, and succeeded in 
producing the “ pots,” from which the bands were cut, 
in two operations. Fig. 66 shows (1) the copper plate, 
183in. diameter, (2) the first pressing of the pot, and 
(3) the finished pot for 9.2in. rings In Fig. 68 
there are seen, on the right, the copper plates and the 


Company's foreman boilermaker is seen. The wedge 
does not pass right through the plunger from side to 
side. The two halves of the latter meet on a line at 
the back, and when the plunger is withdrawn, as 
shown in the illustration, the two halves collapse like 
a hinge and enable the plunger to be withdrawn from 
the finished pot without scoring the inside of the latter. 
The plunger produced the pots to within ?/,9in. 
of the finished size. 

From the pot for 9. 2in. shells two copper bands were 
cut, and the saucer, remaining over, was then re- 
pressed for Gin. copper bands, whilst the saucer from 
6in. bands was made into bands for smaller sizes. 
One and a-quarter million of these bands were made 
by the Midland Railway Company in its locomotive 
shops, of which half a million were for 9.2in. shells. 

Another work of a wholesale character done in 
these shops was the renovation of spent cartridge 
cases, of which seven millions were dealt with. This 








reached the maximum of 135,000) cases. Three 
hundred and eighty women were employed, and 
double shifts were worked. When the shops were 
giving the maximum output the cost of renovation 
had decreased by approximately 70 per cent. in com. 
parison with the cost at the beginning of the work. 
The procedure adopted with these cartridge casos 
will be understood better with the aid of the plan 
reproduced in Fig. 67, in which the path taken hy 
the cases as they pass through the different processes 
of renovation is indicated by arrows. The cases 
received in wagons which ran into the temporary shop 
at A in the lower part of the engraving. They were 
unloaded thence into little trucks, as shown in the 
first engraving in our Supplement, and taken to ono 
of the three machines seen, where the primers were 
removed. Afterwards they went through various 
stages of cleaning in nitre cake solution, including 
passing through a bottle-washing machine, and then 


Were 








FIG. 62—-PRESSING COPPER POTS FORMMAKING SHELL BANDS 


work was begun early in the year 1915 at the request | 
of Woolwich. Part of the tender shop was set aside | 
for the work, and soon the output was 15,000 per week. 
Towards the end of 1915 the company was asked to 
increase the output, so it extended the plant slightly, 
employed women, and raised the output to 50,000 
a week. At the beginning of 1917 the Midland and | 
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FIG. 67—PLAN OF CARTRIDGE 


machine for the first operation, and in the foreground | 


a group of pots after the first pressing. The other 


press was used for the finishing operation, but between | 


the two operations the pots were annealed. A closer 
view of the finishing press is given in Fig. 70, in which 
a special collapsible plunger designed by 


*No. IX. appeared October 17th, 
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to gas rings for mouth annealing—-see second engrav- 
and afterwards to low-temperature 


annealing furnaces. As the cases were taken out of 


the latter they were placed in crates, which were con- 
| veved by runways to cooling grids. 


When cool they 
of the ecrates—which returned by 
examined, and the mouths of any 
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CASE RENOVATING DEPARTMENT AT THE MIDLAND RAILWAY’S DERBY WORKS) 


other railway companies were asked to make yet 
greater efforts, and, in consequence, the Midland re- 
organised another shop, designed and built special 
machinery, and put the staff into the additional 
; premises in June, 1917. The company promised an 
output of at least 100,000 repaired cases per week, 
|but by September of that year the weekly output 


badly damaged cases opened out on anvils. The 
cases were then placed in further small trucks. The 
third engraving in the Supplement illustrates a view 
taken from this end of the shop, 7.¢., looking in the 
opposite direction to that seen in the first engraving. 
In the foreground are seen girls examining the cases 
and opening the mouths of some. Behind them are 
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In the immediate foreground are were put into vats and afterwards went to the buffing 
eeen the trucks, which ran on a tramway and entered machines. Of this end of the shop the sixth engraving 
the shop where—on the left in the fourth engraving | in the Supplement is a view ; the power presses ‘nai 
in the Supplement——-were three rolling machines for seen in the distance. 
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FIG. 69--SPECIAL LATHE FOR RE-MACHINING CARTRIDGE CASES 


Thence they were passed by 
chutes to the four power presses—on the right 
which reformed them. Only three presses were pro- 
vided in the first instance, but later this number was 
increased to four. 

The cases then proceeded down the shop, of which 


taking out dents. 














FIG. 70—-FINISHING-PRESS FOR COPPER POTS 


the fifth engraving in the Supplement is a view. 
They went in trucks first to either side of the shop, 
where were the lathes for machining the cases. 
foreman in charge of the work was responsible for 
the principle on which these lathes 

illustrated in Fig. 69—were built. 





Thence they 








: 


From the buffing machines the cases went to the 
tapping machines—seventh engraving in Supplement 

which were also specially built to the design of the 
foreman in charge. Thence they passed to tables 
where the primer holes were cleaned out by an air 
jet and on to other tables—nearer the wall-—where 
they were gauged by the railway company’s staff, 
and thence passed to tables at the end of the shop, 
where they were examined by representatives of the 
Ministry of Munitions. After being approved the 
cases were placed on the loading platform and 
packed there into wagons and despatched. In the 
fiith engraving in the Supplement the cases will be 
seen packed into boxes, but that practice was aban- 
doned. and they were finally stacked and secured in 
wagons, as seen in the last engraving in the Supple- 
ment, which also shows the various stages which a 
cartridge case went through in the course of being 
renovated. 

In March, 1915, the railway companies were asked 
by the War-office to undertake the manufacture of 
No. 100 graze fuse. The work of organisation was 
taken up by a committee of chief mechanical engineers, 
to which Sir Henry Fowler was the secretary. As 
this was a new fuse, no gauges had been made, and 
this factor proved a difficulty in the way of vetting a 
start. 

In ten weeks the first lot of fuses from Derby was 
sent to Woolwich for inspection. The output at 
Derby. when the work was fairly started, increased 
to 10,000 per week by March, 1916. About that time 
the company was offered plant by the Ministry of 


| °,° ep e e e 
| Munitions if it would undertake to organise a suit- 


| able establishment. 


The company agreed, and part 
of the engine painting shop was set aside for the pur- 
pose. A portion of one bay received the necessary 
machinery, and a similar part of the next bay accom- 
modated the emplovees engaged in ganging, adjust- 
ing and assembling. A large number of labour- 
saving devices, including special tapping, sizing, and 
milling machines, were designed by the machine shop 


| superintendent and his assistants, who supervised 


| of details. 


this work. The company consented, further, to find 
the necessary staff, and this shop was opened in 
September, 1916. By the end of November 20,000 
fuses were being turned out per week, and by the end 
of May, 1917, the maximum of 30,000 was reached, 
which figure the company was enabled to maintain 
throughout. It should be mentioned here that the 
Great Southern and Western Railway of Treland, the 
North-Eastern, and Great Northern companies and 
the Midland Company's carriage and wagon shops 
rendered very valuable assistance in the manufacture 
Altogether 2} million fuses and ? million 
gaines were supplied. In addition to these large 


| weekly deliveries of fuses, a great amount of work was 
| done in the manufacture of experimental fuses and 


The | 


fuse details, which in every case were required at the 
earliest possible moment. 
At the beginning of the Ministry of Munitions, 


| When the shell output was greatly increasing, there 


one of which is | 


was a difficulty in getting the shells painted. The 
Midland people were asked to assist, and a million 





shells, 18-pounder and 4.5in., were painted in a few 
weeks. 

In concluding this article, we feel that it should he 
put upon record, that. as is generally known, Sir 
Henry Fowler, the chief mechanical engineer, was one 
of the first railway officers called in to assist the 
Ministry of Munitions, where he was Director of 
Production. During Sir Henry’s absence at London, 
Farnborough, and elsewhere for a period of near!y 
four years, the main responsibility for his duties at 
Derby devolved upon Mr. J. E. Anderson, who now 
ranks as deputy chief mechanical engineer. : 








The Shipping, Engineering, and 
Machinery Exhibition. 
No. IV.* 
Boat LOWERING GEAR. 


THREE attempts to deal with the boat-lowering 
problem, including the already well-known Wellin 
arrangement, were shown. The Franklin, exhibited 
by Perey Ayers and Co., of 39, Victoria-street, 5.W., 
and the Williams, exhibited by Livett, Frank and 
Sons, employ davits, while the third, the Harbinger, 
uses a crane. Whether the davit, modified, or some 
form of crane will eventually prove to be the best 
solution or not is, we think, a question that extended 
experience can alone decide. 

The Franklin system of davits makes a laudable 
attempt to give a better outreach than the ordinary 
davit and so deal with the difficulty of lowering from 
a ship heeled over. For this purpose the davits are 
hinged to the deck and are provided with means ot 
derricking them in and out as a single operation with 
the lowering of the boat. Another good feature is 
that blocks and falls are abolished and their place is 
taken by a flat belt made up of about a dozen stee! 
wires sewn alongside each other. By this plan the 
practical impossibility of overhauling the usual falls 
so as to make them available for lowering a second 
boat after the first has been cast off is eliminated . 
In order to enable the two operations of derricking 
and lowering to be combined, two pulleys rigidly 
connected together are fitted in a bearing in the head 
of the davit, as shown at A B, Fig 15. The steel belt 
is in two lengths, one of which is made fast to the drum 
of the outer pulley A and led down to a corresponding 
pulley on a hand or motor-operated winch on deck, 
while the other belt is attached to the drum of the 
inner pulley B, from which it runs down to the dis- 
engaging gear on the boat. When the boat is resting 
in the chocks, all but the surplus end of the belt to 
which the disengaging gear is attached is coiled up 
round the pulley B, the other belt being coiled on the 
pulley of the deck winch and the pulley A being 
empty. When the boat is in the lowering position, 
clear of the chocks, the brake on the deck winch is 
released and the davit swings outboard till it reaches 
the horizontal position with its foot resting on the 
stop C. (By the way, we imagine that some form 
of powerful spring buffer will be found to be necessary 
in practice in order to bring the davit up without 
damaging something, though in the working mode] 
all goes well.) Meanwhile the belt is uncoiling from 
the winch pulley till the davit can go no further, but 
the boat carries on and uncoils the belt from the pulley 
B, and this action winds the belt off the winch pulley 
on to the pulley A, for so long as the brake is released 
or until the boat reaches the water and is cast off. 
The action is then reversed, and the deck winch is set 
in motion and uncoils the belt from the pulley A on 
to its own pulley, and in so doing winds the lowering 
belt back on to the pulley B till the other belt is 
completely uncoiled, when it pulls the head of the 
davit inboard again ready to pick up the next boat. 
Exactly the same thing is taking place at the other 
end of the boat, where there are similar pulleys on 
the other davit and on another winch. The two 
winches are connected together by a fore and aft 
shaft, so that both ends of the boat must be lowered 
evenly and with its keel quite horizontal. Though 
more complicated, it is certainly a better arrangement 
than the ordinary davit, the very simplicity of which 
is the chief cause of most of its faults. The chief 
advantages as we see them are :—(1) That a single 
man ean control the lowering of a boat by means of 
the brake on the fore and aft shaft connecting the two 
winches, which ean be handled either from the deck 
or from the boat itself while being lowered, and this 
guards against the possibility of the crew being tipped 
out ; (2) the greater outreach provided by the derrick- 
ing of the davit, which allows a boat to be lowered 
from the higher side of a ship listed to a greater angle 
than would be possible with ordinary davits ; (3) the 
use of a flat belt instead of blocks and falls, which 
should not only be less costly in maintenance, but 
can be hoisted up again ready to take a second boat 
from the same pair of davits; and (4) the smooth- 
ness of lowering given by the brake as compared with 
the inevitable surging due to the falls being slacked 
by hand over the cleats. 

The crane arrangement was shown by the Har- 
binger Boat Crane, Limited, of 3, Norfolk-street, 
Strand, the davits’ idea being completely abandoned 
and a single crane—see Fig. 16—being used for four 
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boats instead of eight davits. It is claimed that both 


in weight and cost the crane and all its gear has the | 


advantage. With it the blocks and falls are superseded 
by a single wire rope for each end of the boat, passing 
through the crane post and jib from the hoisting gear 
to a yoke hung on the end of the jib, and so controlled 


in a box housing a rocking valve, which the weight 
of the ball either opens or closes. This valve when 
opened makes a connection from the condenser to 


|a small relay cylinder, which in turn operates the 


valve of a cylinder connected to the throttle valve. 
Thus the opening and closing of the throttle is entirely 


Round Steel Wire Ropes 
stitched together 


Dotted Diagram shews host 
stung clear of Chocks 


Through Shaft to Wi nch 
of After Davit 








Tranverse Elevation. 
b Shewing Davits lowered £ Bolt ready to descend 
¢o Water. 


Lowering Control tine from boat 


About /4-9”° ——___——+ 





wes 


« 
Tre Encineer”? 





Front Elevation. 
Shewing one Davitdc 


ranverse Elevation 
Shewing bost Housed. 


Note. The Davits can be Stoppered at any angle so that the boat 
can be lowered at less distance From the Ships Side if such 
Construction 1s desired 


FIG. 15—THE FRANKLIN SYSTEM OF LOWERING BOATS FROM SHIPS 


that it always points fore and aft whatever the posi- 
tion of the jib. The wires pass along inside this yoke 
and out at the ends, where they are attached to the 
disengaging gear. The slewing and hoisting gear are 
contained in the casing at the foot of the crane post, 
and can be worked either by a handle or a motor, 
each gear having two speeds. 

With either of these systems there is the very great 
advantage that there is no tangle of ropes lying about 
the decks, as is the case with the very long falls re- 
quired in the ordinary davit tackle, and which must 
add to the difficulties of an emergency. Rather 
an interesting addition to the Harbinger apparatus 
is a loeking screw arrangement acting through the 
chocks on to a casting attached to the keel of the boat 
for holding the boats steady in the chocks without the 
need for grips. 


in the hands of the small ball, and the movement of 
the ball depends on the position of the ship in relation 
to the horizontal without any consideration as to the 
immersion or emersion of the propeller. If the Ramsay 
governor consisted of nothing but this, we are afraid 
that its utility, as of many others on the same or 


. . 73 ® . 
Another type which uses the davit somewhat ons 


the lines of the Franklin is the Williams. In it 
the derricking of the davits is performed by a winch 
acting through bevels on the fore and aft shaft con- 
necting the two and operating long athwartship 
serews on which a nut runs which is connected by a 
bar to the davit head. Thus both davits are con- 
trolled together, while the falls, which consist of a 
single part of steel wire rope, are led over a couple of 
drums mounted together in the winch, so that both 
ends of the boat are lowered together. A very useful 
feature of this, which was exhibited by Livett, Frank 
and Sons, of 22, Borough High-street, S.E., consists 
in the utilisation of the screws to bring a trolley carry- 
ing the second boat or pair of boats up to the side of 
the ship so as to be within range of the davits for a 
second lift. This trolley is automatically disengaged 
from the screw gear when it reaches the desired posi- 
tion, so that the nut can return empty when derrick- 
ing the davits in again. 


SPARS AND MARINE ENGINE GOVERNORS. 


The McGruer hollow spars, well known to aeroplane 
constructors, are of interest to the shipping com- 
munity on account of their lightness and cheapness. 
They are made-by the MeGruer Company, of Com- 
mercial-road; Lambeth, and are formed of a number 
of thin sheets of spruce bent concentrically over a 
hot pipe, the ends of each successive layer being 
bronght together in a scarf and the other layers 
glued on, of course breaking joint. An idea of the 
comparative strengths and weights of solid spars and 
hofiow spars made on this principle may be gathered 
from the fact that a 5in. diameter solid spar is equal 
to a 6in. hollow spar in strength, while a 3in. solid spar 
weighs as much as a 5in. hollow spar, but the hollow 
spar is claimed to be actually cheaper than the solid. 

Two forms of marine engine governors are shown, 
one, the Ramsay, a new one, and the other a develop- 
ment of the well-known Aspinall. The former is 
claimed to be able to attain the ideal which has always 
been aimed at in the design of such a piece of appa- 
ratus, that it shall anticipate the racing of a marine 
engine. This claim we are only prepared to admit 
to the extent that in a given ship it might be so in 
certain conditions of sea, having regard to the length, 
speed and loading of that ship in relation to the wave 
lengths, while there are actually certain conditions, 
such as a heavy following sea, under which a governor 
on this principle might do more harm than good. 
The leading idea is the rolling to and fro of a ball 


by the pitching of the ship, the ball being contained | 


ELEVATION. 








way that if the speed of oscillation of the weight » 
increased by an increase in the revolutions of the 
engine, the weight will fly out and strike one of the 
projections through the same relay cylinder. The 
cylinder attached to the throttle causes the steam to 
be shut off, opening it again as soon as the accelera- 
tion is finished. ‘There is also a special emergency 
attachment which would keep the throttle closed in 
the event of a heavy race, such as would be catsed }y- 
the loss of a propeller or a broken shaft. , 

The Aspinall people have not been standing still, 
and have now got a special pattern of emergenc, 
governor for use on a turbine shaft. For this purpose 
a special “* bulkhead self-closing and emergency sto) 
valve,’ made by Cockburn’s, Limited, of Cardonald, 
under MacNicoll's patents, is employed ; en ingenious 
steam-operated valve subject to the movement «i 
small valves in an external casing which are under the 
control of the governor. In the case of a turbine, the 
pressure in the lubrication system is used to convey 
the instructions of the governor to the small con- 
trolling valves, so arranged that so long as the oil 
pressure is maintained in the system the stop valve, 
unless closed by hand, willremain open. The governo: 


| consists of a small spring-controlled weight rotating 
| with the shaft, which in the event of a serious accelc- 
| ration, such as the loss of a propeller would occasion, 
| flies out and trips a little trigger on the governor 


casing, and thus opens a valve which releases the 
pressure on the lubrication system, and so closes the 
stop valve. This allows the scheme to deal with a 
second emergency which may occur with a turbine, 
in that any failure of the lubrication system auto- 
matically stops the engine. For the ordinary speed 
control of a turbine against racing in a seaway, the 
old pattern of governor on a reciprocating lever is 
still used. 
MISCELLANEOUS EXHIBITS, 


We were rather interested in the Tracy steam 
purifier shown by the Power Specialty Company, ot 
315, Oxford-street, W. The object of this device is 
to eliminate priming and to ensure a supply of dry 
steam to the engines—an old demand, but one 
intensified by the introduction of the turbine. The 
device consists of a nest of square sectioned gutters, 
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FIG. 16—THE HARBINGER SYSTEM OF LOWERING BOATS FROM SHIPS 


similar principles, would at least be circumscribed. 
There is, however, another and integral part which 
we are much better able to appreciate. 
action depends upon the oscillation by some recipro- 
cating part of the engine of a weighted lever between 
two fixed points and controlled by a spring in such a 


In it the | 
|each succeeding row of gutters. 


arranged vertically in rows, the alternate rows being 
staggered in such a way that the steam has to tak» 
a devious course, and in so doing meets the edges «tf 
This continual 
changing of direction has the effect of breaking up 
bubbles and drops of water, and throwing any 
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remaining moisture to the bottom of the gutters, 


whence it is led away, and only the dry steam can | 


proceed on its way to the outlet from the boiler. 
The inventor claims that the device will give steam 


100 per cent. dry by calorimeter test, with a drop in | 


pressure not exceeding 1 lb., and that all impurities 
will be extracted from the steam. 

Besides some representative examples of their 
standard direct-acting feed and air pumps, G. and J. 
Weir, of Catheart, Glasgow, had a turbine-driven 
feed pump capable of delivering 15,000 gallons of 
water per hour and fitted with an automatic valve 


satisfactory results, and some minor improvements 
have recently been made on the original design. 
| These improvements chiefly concern the arrangement 


| of the tubes in the heater with the object of making | 
The tubes contain | 


them as easy to clean as possible. 
the feed-water, while exhaust steam from the main 
engine and the pump occupies the space between 
the tubes and the casing. The tubes are of copper, 
and are expanded into two cast iron tube plates. One 
of these plates is bolted to the flange of the casing, 
while the other forms one face of a header just large 


enough to slide into the casing. Thus by breaking | 
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FIG. 17—WEIR LOCOMOTIVE FEED WATER HEATER 


for regulating the steam admission to the turbine in 
accordance with the pressure on the discharge side 
of the pump. This regulator works so well, we were 
told, that after it has been set it is unnecessary for the 
boiler attendant to bother about the pump when he 
alters the feed checks. The most noteworthy exhibit 
on the stand was the locomotive feed heater and 


pump, shown in Figs. 17 and 18. Feed heating for 
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FIG. 18—WEIR LOCOMOTIVE FEED PUMP 


locomotives has, of course, been attempted several 
times in the past, but until comparatively recently 
has not met with any great degree of success—largely 
no doubt on account of the fact that locomotive 
superintendents have been unwilling to use feed pumps 
instead of injectors. Some of the Weir installations 
have, however, been in service for some time with | 


one main joint the whole of the tube element can be | 


withdrawn from the heater,and on opening another 
joint the interior of the tubes, which are all straight, 
can be cleaned from end to end. A branch from the 
blast pipe and the exhaust ;ipe from the feed pump 
are led into the top of the casing. 
being too oily for feed purposes, is drained away 
beneath. The heater casing is of steel plate, and is 
thoroughly lagged. 
5ft. Yin. long by 14in. diameter to 7ft. by 22in., 
according to the size of the locomotive. The feed 


The dimensions vary from about | 


pump is of the direct-acting type, and is of very sub- | 


stantial construction, a fact which may be judged 
from the makers’ assertion that it can safely be 
started cold and with the cylinder waterlogged. It 
will be seen from Fig. 18 that the pump closely follows 
the standard of the makers in general form. In the 
case of the set shown at Olympia the pump has 
cylinders 5}in. and 7jin. in diameter by 6in. stroke, 





The condensate, | 












tramway crossing taken out of Fitzalan-square 
junction, Sheffield, after twelve years’ service, during 
which time some 4,500,000 tramears passed over the 
crossing. The technical side of the work carried on 
in the Hadfield factories was represented by some 
slide rules for facilitating calculations met with in 
metallurgical work, including a ranging rule for 
direct fire,-a rule for calculating De Marre coeffi- 
cients of attack of projectiles against armour, a rule 
for calculations of Brinell, and a hysteresis rule. 
There was also the original transformer made from 


Swain Sc 
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FIG. 20—SPRING-LOADED FEED VALVE 


Hadfield’s low hysteresis material and some specimens 
illustrating the Hadfield-Jack system of producing 


| sound ingots. 


The air compressors exhibited by Lacy-Hulbert 
and Co., of Beddington, near Croydon, included the 
portable petrol-driven set which was recently described 
jn THE ENGINEER and the machine illustrated in 
Fig. 19. The latter is an entirely new compressor, 
and has been designed for such services as filling air 
and gas “‘ bottles’? at high pressures. It is of the 


| three-stage type, and has rams for the intermediate 


and high-pressure stages, packed with cup leathers. 
The water jackets surrounding these two cylinders 


| are open at the top, so that it is an easy matter to 


inspect the valve caps. A special feature of the 
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FIG. 19--LACY-HULBERT THREE-STAGE AIR COMPRESSOR 


and it is capable of delivering 1560 gallons per hour. 
A feature of the system is the arrangement for dis- 
tributing the feed-water in the boiler. On the top 
of the boiler there is a spring-loaded valve, shown in 
section in Fig. 20, through which the water is forced 
by the pump. In passing the valve the water is 
broken up into a fine spray, which is brought up very 
nearly to the temperature of the water in the boiler 
by its passage through the steam space. Some 
extensive tests have been made on locomotives fitted 
with these feed heaters, and the results show that 
economies in fuel of up to 16 per cent. can be obtained, 
while the amount of steam taken from the blast pipe 
reduces the draught in the smoke-box by about 
tim. on the water gauge. 

On the stand of Hadfield’s, Limited, there was a 


| representative collection of forgings and castings 


produced at the Sheffield works, which included a 








machine is the manner in which the water tank and 
cooling coils are made independent and separate from 
the compression cylinders, thus greatly facilitating 
inspection, dismantling and repair. The capacity of 
the machine is 300 cubic feet per hour to 3000 lb. 
per square inch. 

A lock nut which possesses several good features 
was exhibited by the Ross Locknut Company, 
Limited, of Billiter-square Buildings, London, E.C. 3. 
In outward appearance it closely resembles the ordi- 
nary pair of nuts, but in fact the two nuts are attached 
to one another by means of a spigot. The thread in 
one nut is truly concentric with this spigot, but the 
thread of the other nut is slightly excentric. The 
result of this construction is that a small amount of 
relative movement between the two nuts produces 
a very powerful jamming action, which, however, 
does not damage either the nut or bolt. It is note- 
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worthy that only the ordinary spanners are needed 
to use this lock nut. 

Some samples of condenser tubes made of Bemal 
brass were shown by the Yorkshire Copper Works, 
Limited, of Leeds, alongside specimens of tubes 
drawn from other metals, all of which had been 
subjected to corrosion tests. The test consisted in 
immersion in a 6 per cent. solution of sulphuric acid 
for 64 weeks. The Bemal tubes appeared to be 
unaffected, while some of the other specimens had 
been corroded so badly as to have almost disappeared. 
There were also on this stand some fine examples of 
coppersmithing work and tubes with bores ranging 
from '/,,in. up to 16in. 

W. and T. Avery, Limited, Soho Foundry, Bir- 
mingham, had a selection of weighing machines 
and an automatic grain weigher, while that part of 
the business which is devoted to testing machines 
was represented by a 10-ton beam machine, a new 
form of Brinell hardness tester, of which we give an 
illustration in Fig. 21, and a 120 foot-pound Izod impact 
machine. The hardness tester takes the form of a 
weighing platform,on which the specimen is stood, 














FIG. 21—AVERY BRINELL TESTING MACHINE 


loaded up to 3000 kilos. The standard of the machine 
is extended upwards, and over the weighing platform 
there is mounted a screw carrying the testing ball. 
This screw is fitted with a quick adjustment to accom- 
modate the length of the specimen, which may be 
anything from nothing up to 12in. There is also a 
nut on the screw, driven through gearing from the 
hand-wheel shown, which is used to impose the load. 
The machine is sensitive to 4 ]b., and is very handy 
to operate. It also has the advantage that it can 
readily be calibrated by loading up the platform with 
standard weights. 

A little exhibit in the gallery which struck us as 
showing to what a high degree of perfection the art 
of metal stamping has been developed was the grease 
lubricator shown by Lubricators, Limited, of Leeds- 
place, Tollington Park, London, N. 4. The body of 
this lubricator is made from a stamping, which is 
bulged out at the bottom to give a clearance beyond 
the bottom of the thread, and the bulge is then formed 
into # hexagon to give a grip for a spanner. The 
nipple, by means of which the lubricator is serewed 
into the bearing, is also formed in the same stamping, 
which should save a lot of worry to the shop manager 
who is troubled with the ordinary malleable Stauffer 
breaking off and leaving the nipple in the 
bearing. 

In our issue of last week we reviewed a feed-water 
regulator manufactured by Robert Warner and Co., 
Limited, of 14-16, Cockspur-street, London, S.W. 1, 
and in connection with the illustration described the 
apparatus as the Warner automatic boiler feed regu- 
lator. The makers have asked us to point out that 
the name of the device is the Anthony patent auto- 
matic feed-water rezulator. 


cups 





commenting on the retirement of Mr. G. Wittet. 
Consulting Architect to the Government of Bombay, 
after only twelve years’ service with the Government, 
Indian Engineering points out that it is another indication 
of the increasing popularity of private service in India, 
Mr. Wittet joins the firm of Tata, Sons and Co., Limited, 
in their engineering department. 
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Current Tendencies in Automobile 
Design. 
By Captain E, de NORMANVILLE. 


THE near approach of the Motor Exhibition, which 
opens at Olympia oan November 7th, serves to con- 
centrate attention on development tendencies in 
automobile production. The position of motor car 
manufacture in Britain at the present time cannot 
be described as satisfactory. Ever since the Armis- 
tice, motor manufacturers have been faced with a 
series of troubles, of which many are still actively 
interfering with output. The vast majority of 
automobile factories had been reorganised for muni- 
tion production during the -war, and in some cases 
the transformation to peace-time activities is not 
yet complete. But not only are the motor car 
manufacturers themselves thus affected by this 
cause. The shops from which they obtained certain 
of their supplies are suffering in the same manner, 
and there is difficulty in obtaining component parts. 
In the running shops of certain manufacturers may 
be seen dozens of cars completed with the exception 
of, say, such a thing as a radiator or a magneto. 
Owing to the complexity of a motor vehicle, the 
manufacturer is dependent on outside sources to a 
greater degree than most other branches of engi- 
neering production. 


food for serious thought, and one important firm 











The recent troubles have given | 


and access sidings is excellent, and the power crane 
installation is on a very generous scale. 

There are some half-dozen important engineering 
firms concerned in the production of the Angus 
Sanderson car. The engines are produced by J. 
Tylor and Co., Limited, of Belle Isle, York-road, and 
New Southgate ; the 14.9 horse-power four-cylinder 
monobloe motor, which is produced specially for the 
Angus Sanderson car, being the latest expression of 
their extended experience ; the rear and front axles and 
the transmission gear are made by E. G. Wrigley 
and Co., Limited, of Birmingham ; the pressed steel 
frames are by Mechan and Co., Limited, of Glasgow ; 
the road wheels by Goodyear and Co., Limited, of 
Dudley ; the electrical equipment, comprising the 
dynamo, the electric starting motor, the lamps, and 
the control and indicating instruments for the facia 
board, by J. Lucas and Co., Limited, of Birmingham. 
All these firms may be regarded as specialists of 
repute in the parts they contribute to the car, and 
the same thing may be said with regard to the car- 
buretter; magneto, and radiator. It not un- 
reasonable to expect that the component principle of 
production—when carried out on these lines—-should 
give better results for a given financial outlay, than 
the ordinary method of production, and it will be 
interesting to watch the future progress of this car. 
The rate of output aimed at in the coming season is 
1000 cars per month. It is the only British car | 
know of which has received definite quantity orders 
In using the phrase ‘ quan 


1s 


from foreign countries. 













































































FIG. 1—-ENGINE FOR THE 


has already decided to put down shops for producing 
its own radiators and electrical equipment. 
It is the first firm in Britain to take such a step. 


practice. On the other hand, the experiment has 
been brought to a complete success in the famous 
Fiat works at Turin, which employ some 50,000 
hands, and are understood to be the largest auto- 
mobile works in Europe. That company has put 
down complete shops and plant for the production 
of steel, magnetos, stariing motors, dynamos and 
lamps, and, with its big output, the new shops con- 
stitute an industry in themselves. They are replete 
with every species of up-to-date equipment, and 
every individual operation in production is subject 
to laboratory test before the next step is taken. 
The result is quite satisfactory, not only in regard 
to freedom from dependence on outside sources of 
supply, but also on economical grounds. Such an 
equipment is an expensive one, but the works cost 
ot the finished articles compare so favourably with 
wholesale prices that the situation is quite sound 
from a financial point of view. It would appear 
probable, however, that this state of affairs would 
only obtain where a large output was assured. 


Mass PropuctTion. 


The question of mass production is receiving serious 
attention. Until now it has never been tackled in 
British manufacturing circles on the scientific prin- 
ciples so freely and successfully adopted in the 
United States. It is not necessary to detail the many 
advantages of mass production in THE ENGINEER. 
They obtain as obviously in one branch of engineering 
production as in another. The first motor car firm 
to tackle this proposition seriously in Britain is Sir 
William Angus Sanderson and Co., Limited, of 
Birtley, Durham. Until recently the works of the 
company were at Newcastle, but it has now acquired 
the big National Projectile Factory at Birtley so 
as to provide adequate facilities for developing its 
programme. The new works are excellently equipped 
for the business in hand; the lay-out of the shops 
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Whether or no it will also be the last remains to be | 
seen, as there is much to be said for and against the 








ANGUS SANDERSON CAR 


tity orders,” I mean demands for, say, 500 or 1000 
cars. It is an unfortunate fact that the vast majority 
of export for British motor ¢ has 
cancelled owing to increased prices. in this 
that the Angus Sanderson The 
present price of the car complete, with electric 
lighting and starting apparatus, hood, wind screen 
and five detachable wheels, is £450. It has been 
carefully calculated that if the same car were to be 
produced on the ordinary manufacturing principles. 
and sold at the rate of 1000 cars per annum, the 
retail price would be a little over £700. This is not a 
haphazard figure, but is the result of careful investi- 
gation. It gives food for thought as to the poten- 
tialities of adopting — scientific production 
principles. 
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THe Tytor ENGINE. 
Ilustrations-— Figs. 1 and 2-- are given of 
longitudinal and vertical sections of the Tylor engine 
fitted to the Angus Sanderson car. The four eylinders 
are cast on the monobloc principle, the bore being 
76mm. and the piston travel 127 mm. Consequently. 
on the Treasury rating, the theoretic power develop 
ment 14.9 horse-power. As a matter of fact, 
however, | have seen these engines on brake test. 
and on an average the maximum power developed is 
nearly 100 per cent. above the theoretic rating. As 
seen in the vertical section, the upper portion of the 
erank case and the cylinder unit are cast integrally. 
It follows that the cylinder head is a separate casting. 
and this principle of construction may be mentioned 
as a distinet current tendency in automobile design. 
The main advantage of providing a separate cylinder 
head is found in the fact that more accurate machining 
of the combustion chamber is possible. As a con- 
sequence, the compression ratio can accurately be 
adjusted, with the consequent beneficial effect on 
the running of the engine. Another advantage is 
the ease with which the boad can be removed, per- 
mitting it and the piston tops to be freed from car- 
bonaceous deposit. Th» engins is suspended at three 
points, two at the front carried from the crank case 
and cylinder block, the rear support being effective 
on a cross member of the chassis at the rear of the 
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gear box. It will be gathered, therefore, that the 
gear box is attached at its forward end to the engine ; 
an extension of the base chamber is utilised for the 
purpose as shown in the longicudinal section, where 
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oil pump is of the plunger type driven direct by the 
cam shaft. The oil is fed directly to the main bear- 
ings, and thus to the big ends, whilst the relief valve 
discharges oil over the timing gears, The oil filler 
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i receive their lubrication from the rear axle casing. 


The second point calling for special comment is the 
degree of accessibility provided. For example, it is 
possible to take the whole car to pieces without re- 
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FIG. 2--TYLOR ENGINE FOR ANGUS SANDERSON CAR 


; oh : 
it will also be noticed that the fly-wheel is enclosed | and vent pipe and level indicator are seen in the 


by a cluteh pit. 
carry the pedal control gear, so that simplicity of 
reection is obtained, the engine, clutch, gear-box 
mechanism being assembled in the 
If any minor engine adjustment 


and control 
chassis as a unit. 


should be needed, it is also possible to remove he | 


top half of the crank case and the cylinder block 
without interfering with any other portion of this 
main unit. The crank shaft is a solid drop-forged 
three-bearing member. It can be seen from the 
illustration, without any calculation, that the bear- 
ing surfaces provided are generous. Counter balance 
weights are provided on the webs. The question of 
accurate balancing has been very carefully studied, 
with the result that the engine is remarkably free 
from periodicity, and even at 2000 revolutions per 
minute produces an astonishingly small amount of 
vibration. The H section connecting-rods are drop 
forged. The pistons employed are made from a 
special aluminium alloy, and are of the separate 
head slipper type. The timing gears at the front 
of the engine are machined from special cast iron 
blanks, and are of 45 deg. helical formation. The 
valves are interchangeable, and made in one piece 
from nickel steel. Mushroom-based tappets are used, 
making direct contact on the cam shaft. As they 


rotate in their guides under the influence of the cam | 
action, the length of service given without adjust- | 


The valve gear is enclosed 
vertical 


ment is the maximum. 
by an easily removable cover plate—see 
section 
and the tappets are carried in two detachable guide 
bars, so that they can be removed through the in- 
spection door. The cooling water circulates on the 
thermo-syphonic principle, the water passages being 
arranged for a minimum of skin friction, so as to 
ensure easy circulation. It will be seen that the 
areas contiguous to the exhaust valve seatings are 
well-cared for in regard to adequate cooling. The 
induction and exhaust manifold is a one-piece casting, 
bolted directly to the cylinder block. ‘The lateral 
radiation fins provided on the exhaust section of the 
manifold are seen in the vertical section. What is 
known as a “ hot spot” is provided in the induction 
portion, so as to ensure adequate vaporisation of the 
fuel before it enters the combustion chamber. There 
is nothing in regard to the lubrication system which 
calls for special comment, and the general principle 
may be seen by reference to the illustrations. The 


so that any adjustment may be easily made, | 





The clutch pit is also utilised to | vertical section of the engine. 


THE CHASSIS. 
The design of the chassis is particularly noticeable 
for two outstanding features. In the first place, the 














FIG. 4—SECTIONF.OF NAPIER ENGINE 


moving the road wheels and the body, and also without 
the need of a pit. Again, the cylinder block integral 
with the crank shaft and connecting-rods can be 
lifted from the base chamber by removing the bonnet 
and pulling the radiator forward on its trunnion. 
Then, again, the clutch can be taken out without 




















FIG. 3—NAPIER SIX-CYLINDER ENGINE 


question of lubrication has been tackled scientifically. 
In the whole of the car there are only four points 
which need attention. They are the engine, the gear- 
box, the rear axle and the front axle. When these 
points are duly attended to, the whole of the rest of 
the unit is lubricated adequately from the main 
supply ;_ for example, the brake shaft bearings 


disturbing either the engine or the gear box. The 
mechanism of the rear axle ean be withdrawn whilst 
the car still stands on its wheels. The steering gear 
can be taken down without detaching the column or 
interfering with the body. 

The rear axle is of the semi-floating type, though, 
as a matter of fact, it embodies the main advantages 
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of the full-floating axle. The axle shafts can be 
withdrawn whilst the car is still on its road wheels, 
but widely spread bearings giving the advantages 
of the cantilever effect are also embodied. The 
bevel pinion and crown wheel are provided with a 


micrometer adjustment. In order to minimise brake 


could not be produced as a commercial proposition 
at the present time by any other method without a 
very serious increase in price. 
THE New Napier CuHassis 
The new Napier chassis is an excellent example of 


order to be able to effect any minor repairs. The new 
Napier shows a marked advance in this respect, and 
shows a definite improvement in regard to accessi. 
bility. 

It may be said that four main considerations have 
been specifically considered by the designers, viz., 














FIGS. 5 AND 6—NAPIER 


adjustment the cams for expanding the shoes are 
exceptionally large. When adjustment is necessary, 
it can be made by removing the foot boards. 

The gear-box is of aluminium, and the lay shaft is 
arranged vertically underneath the primary shaft. 
This arrangement helps to ensure quiet operation. 
Three speeds forward and a reverse controlled by a 
centrally dispositioned lever operating on the gate 
principle are provided. Exceptionally high effi- 
ciency is claimed for the gear box. For example, 
figures such as from 93 per cent. to 95 per cent. are 
referred to in connection with the indirect drive, and 
96 per cent. to 98 per cent. for the direct drive. Whilst 
in no way attempting to contradict such claims, it 
may be pointed out that such efficiencies would be 
remarkably high on even admittedly the highest grade 
gear boxes. In any case, whatever the figures may 
actually be under test, there is no question as to the 
exceptional quality of the gear box. The finishing 
limits are very close, even for the type of work in 
question, and the job is of high-grade workmanship 
throughout. 

The front axle is a distinct departure from normal 
practice. The axle bed is straight from end to end. 
This has a peculiar effect in leading one to imagine 
that the chassis is high. As a matter of fact, the 
height of the frame is slightly below the average for 
the size of car, though the clearance under the axle 
The axle is built on what may be described 
as a reversal of the Lemoine principle. The bearings 
for the swivel pin are very widely spaced. The con- 
struction of the axle is such that the bearings can be 
given from twice to two and a-half times the usual 
spread obtainable in the normal type of axle. A fur- 
ther important advantage of this principle of con- 
struction is that the road wheel centre substantially 
coincides with the centre of swivel, and the hub cap 
overhang is reduced to a minimum. Oil is used for 
lubrication instead of grease, and the one reservoir 
feeds the swivel pin bearings, the road wheel bearings, 
the bearings for the coupling-rod, and also that to 
the drag link. A minute quantity of oil is inten- 
tionally permitted to pass through these points, thus 
excluding foreign matter. An oil seal is provided on 
the inside of the hub and a water seal on the outside. 

One further item in the chassis calls for comment. 
The steering gear box, which is mounted on the 
engine, is lubricated with oil. The actual gear is 
of the worm and full wheel type. The steering 
box is solid, with registered covers so as to render it 
oil-tight, even though light oil is used as a lubricant. 
An ingenious feature is that the ball at the base of 
the steering lever is fed with lubricant by an internal 
passage taking supply from the steering box. 

As will be gathered from the foregoing descriptive 
outline of the Angus Sanderson chassis, it possesses 
many features which are new to British automobile 
construction. It is more than probable that the pro- 
duction methods adopted will be further employed 
in the British industry. Whichever way opinion 
may lead with regard to production methods, one 
fact is incontrovertible. It that a car of the 
quality of the Angus Sanderson, alike in regard to 
its mechanical features, its coachwork, and its fittings, 


is llin. 


is 


another tendency in design. ‘That tendency may be 
briefly described as the provision of the best that it is 
practicable to produce, subordinating the question 
of cost to this ideal. One may also state that the new 


Napier chassis is more of an engineer's job*than the 
majority of motor car productions hithertoFevolved. 
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‘a) reliability, (6) reduction of weight, (¢) comfort for 
users, (d) accessibility of parts. The chassis an 
entirely new design from beginning to end. As such, 
it would be difficult to over-praise the achievement 
of the designers. Whilst every unit has been care- 
fully considered as an entity, they,are all harmoniously 
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FIG. 7—-NAPIER ANTI-ROLLING DEVICE 


It is a curious fact that automobile designers started | combined 


off in a school of production of their own creation, 
to a considerable extent ignoring accepted principles 
of mechanical engineering. For example, other 
mechanical engineers have always criticised automo- 
bile productions on account of their failings with 
regard to such questions as accessibility, and the fact 
that it was necessary to have a kit of special tools in 


in the completed chassis. Important 
features are the weight reduction effected for the type 
of chassis, and the horse-power developed by the 
engine. It is unnecessary to emphasise the importance 
of lightness in relation to the reduction of running 
costs. The weight of the new Napier chassis is about 
25 ewt., and a similar model in pre-war days would 
have been from. 30 per cent. to 40 per cent. more. 
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Under the antiquated Treasury rating the theoretical 
power of the engine is 38.4 horse-power, as the six 
cylinders have a bore of 102 mm. and a piston travel 
of 127mm. On the test bench, however, nearly’ 
9) brake horse-power is developed. We have, there- 
fore. an engine which, whilst weighing very consider- 
ably less than its pre-war prototype would have done, 
vives at the same time a very much latger power 
output. So far as the chassis is concerned, the horse- 
power ratio to weight is about 3.2 to 1, or, alterna- 
tively, there is about 1 horse-power to each 35 Ib. 
of weight. Even allowing for special coach work of 
the enclosed type, there is still an excellent margin 
in favour of power in relation to the accepted basis 
of ratios. I have not yet personally tested the new 
model on the road, but on inquiry at the works I find 
that efficiency in acceleration cn top gear has been 
tested with a result of 4ft. per second per second. 


ek 
FFAn outstanding feature of the engine 
t— is the casting of the cylinders, and the upper portion 
of the crank chamber as a unit; the casting is in 
aluminium. Steel liners are inserted in the cylinders 
and the pistons are of aluminium, the skirt at the base 
being drilled, so as to attain the minimum practicable 
weight. It will be seen from the section that the 
water-jacketing of the cylinders is of the skeleton 
type—that is to say, it is completed by the addition 
of cover plates attached to the cylinder casting. 
This arrangement makes the founder's work easier 
in relation to obtaining accurate balance of the metal 
constituting the cylinder walls, thus eliminating 
distortion tendencies owing to differential expansion. 
a ,{t is also seen that the cylinder head is detachable, 
enabling the most suitable formation for the combus- 
The overhead valves 


THE NAPIER ENGINE. 


see Figs. 3and 


tion chamber to be selected. 
are made from a special non-corrodible steel, and the 
valve seats, which are screwed into the head, are 
made from the same material. The drive to the over- 
head cam shaft is by a species of spiral gear enclosed 
in an oil-tight case. This should be quieter than the 
simpler equivalent of bevel gears. 

Two independent systems of ignition are provided, 
effective through.two separate sets of sparking plugs.’ 
The one system is operated from a_ high-tension 
magneto in the ordinary way. The other obtains 
current from the lighting and starting battery, such 
current being passed through a coil for the purpose 
of raising it to the necessary high tension. All the 
electric wires are housed in suitable conduits. The 
two sets of sparking plugs are fitted on opposite sides 
of the engine, an arrangement which should provide 
a small increase of power owing to the acceleration in 
flame propagation and the completeness of combus- 
tion. The two systems operate quite independently, 
so that an added measure of security against ignition 
trouble is provided. Another feature is noticeable 
when examining the different units comprising the 
engine, namely, the shortness of the crank shaft for 
a six-cylinder motor. It seems that this question 
has been very carefully studied, and the arrangement 
of the valves overhead permits the designers to employ 
« short and = stiff crank shaft. thus eliminating 

whipping © tendencies and increasing the resistance 
to torsional stress. 

A new carburetter is fitted. It is the standard 
8.U. earburetter, with special Napier features. The 
arrangement may be described as two practically 
independent carburetters, the one being controlled 
from the steering wheel and used for slow running, 
whilst the second is controlled by the usual pedal. 
The latter carburetter is of the constant depression 
type with a movable jet, permitting the mixture 
strength to be varied over the whole range of action. 
When once the engine is warm, the mixture strength 
regulating lever may be left in the “‘ weak’ position, 
and the car driven under all conditions without 
further consideration of this adjustment. 


ANTI-ROLLING DEVICE. 


The gear box-—Fig. 5—provides four speeds for- 
ward and a reverse gear. The ratios for the forward 
speeds are as follows :—Top gear, 3.75 to 1; third 
gear, 5.0 to 1: second gear, 6.75 to 1; low gear, 
12.5to 1. All the shafts are mounted on either ball 
or roller bearings. A novel feature for a car of this 
grade is the fitting of the change-speed lever and the 
brake lever in the centre of the car, directly mounted 
on the gear box, instead of in the usual position to 
the driver's right hand. There is no question as to 
the mechanical efficiency of the construction, but the 
liking, or disliking, of such an arrangement in use is 
of course a question of personal opinion. The gears 
are operated on the usual selective system, and the 
necessary movement of the lever is slight. At the 
rear of the gear box one finds a particularly interesting 
fitment, namely, the new Napier anti-rolling device 
see Fig. 7—which must be considered in conjunction 
with the chassis suspension. The theoretic con- 
sideration of the idea is just a little complicated. 
When one has adequately digested the various 
theories, it appears that the practical results should 
be serviceable. One may put it this way. If it 
should be possible in a spring suspension system 
adequately to control the vertical period of oscilla- 
tion separately from the rolling period, the practical 
results would be a much more comfortable car. 
With the normal type of spring suspension it is 





obvious that if the springs are designed to give the 
best vertical period of oscillation, they cannot be 
strong enough individually to hold the wheels on the 
road on a bad surface, nor, again, when taking a 
curve at speed or a corner at a comparatively slow 
speed. The new Napier device essays to overcome 
this difficulty. Reference to the drawing will make 
the matter clearer. It will be seen that a dual effect 
of suspension results is obtained, so that absolute 
control of each of the periods can be achieved, in so 
much as the springs employed for each purpose can 
be varied at will. Consequently the ordinary springs 

the semi-elliptic type is used in the front and the 
cantilever type at the rear—are designed to provide 
the best vertical period of oscillation, whilst the sub- 
sidiary anti-rolling device springs are of such strength 
as adequately to hold the wheels to the road and 
prevent swaying. 

The final drive in the rear axle is by. means of 
spirally toothed bevel wheels which are rather more 
efficient than normal types, and also quieter. The 
design of the rear axle uni. is clean and substantial. The 
brake drums attached to the rear wheels are ribbed, 
so as more readily to dissipate the heat generated 
under application—see Fig. 6. 

This chassis is a fine engineering achievement, and 
is exceptionally noteworthy on account of the com- 
pleteness with which the high standard is maintained. 
One frequently studies a chassis which is particularly 
commendable in regard to this, that, or the other 
unit, but it is very rarely that one does not find cause 
for criticism in certain respects. It is natural in such 
circumstances that the price is the highest yet asked 
for a chassis. The intention of the designers was to 
produce the best that could be produced, and price 
considerations were admittedly subordinated to this 
ideal. A small point may be mentioned as showing 
how thoroughly this policy is carried into effect. The 
springs are encased in grease-retaining and dirt- 
excluding leather gaiters. When these gaiters are 
removed it is found that the spring leaves are all 
highly polished, so as to obtain the maximum effi- 
ciency in action. The price of the chassis complete 
with full equipment, including dynamo, starting 
motor, speedometer, eight-day clock, pressure gauges 
on facia board, tool kit, &e., is £1750. The complete 
car prices include head, side, tail, and dashboard 
lamps, horn and cast aluminium number plates. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE SPIRAL PUMP. 

Sir,—In these days of stress, high speeds, high voltages and 
dynamic strikes, it is very soothing to carry one’s self back to 
the days of quieter things, and the writer of ‘‘ Random Reflec- 
tions ”’ helps -uch a desirable state of mind most effect-vely by 
his interesting voyages amongst the machines of our ancestors. 

The calm dignity of a fine old beam engine or the majestic 
presence of one of the Cornish pump ng engines is lacking in 
- their measured motious, 
and instead bave hurry and bustle on all side The young men 
say. © Oh, ye ] know those old things ; the piston-rod went 


our modern productions, and we m 


up to-day and came down to-morrow, didn’t it "—but the 
present age is net noted for reverence The creat mechani 





of the preceding centuries probably gave more thought to the 
problem of raising water than to any other mechanical appliance 
and the various forms of machines for this purpose—one can 
hardly call them all pumps—appear to be nearly endless. 

** Random Reflections’ has referred to one of the most 
curious in the spiral pumn, and as this has not been much illus- 
trated, I send herewith a figure and description of such taken 
from Ewbank’s ** Hydraulics and Mechanics,” a very complete 
collection of all such apparatus, published in New York in 1841. 

There is also a long description of the spiral pump, with a 
careful consideration of its theoretical aspects, in Dr. Gregory's 
‘* Mechanics,”’ published in 1807. He gives an illustration among 
the plates, but this is of a pump in which the spiral has all 
coils of equal diameter wound on a horizontal axis. He gives 
sizes of one erected at Florence as 10ft. diameter of spiral, 
diameter of pipe 6in., 6 revolutions per minuts, reising 135 








gallons of water per minute 10ft. high. 
Mr. Henry Davey may be interested to note that Dr. Gregory 


points out that the air getting mixed with the water and so 
reducing its specific gravity, the water is raised higher than it 
would be otherwise. He states the efficiency of the machine is 
very high, as friction is practically absent. 
E. W. SarGceant. 
Minchinhampton, Gloucestershire, 
October 20th. 


[FROM EWBANK’S “‘ HYDRAULICS AND MECHANICS.” | 


3y far the most novel and interesting modification of Heron’s 
fountain was devised in the year 1746 by H. A. Wirtz, a Swis- 
pewterer or tinsm'th of Zurich. It is sometimes named a spire! 
pump, and was made to raise water for a dye house in the 
vicinity of that city. 

Wirtz’s machine consists either of a helical or a spiral pipe. 
As the former, it is coiled round in one piece, as ABCD EF 
in figure. The interior end at G is united by a water-tight joint 
to the ascending p:pe H. The open end of the coil is enlarged 
to form a scoop. When the machine, immersed in water us 
represented, is turned in the direction of the arrow, the water 
in the scoop as the latter emerges, passes along the pipe driving 
the air before it into G H, where it escapes. ' 

At the next revolution both air and water enter the scoop. 
The water is driven along the tube as before, but is separated 
from the first portion by a column of air of nearly equal length. 
By continuing the motion of the machine another portion of 
water and air will be introduced. The body of water in each 
coil will have both its ends horizontal, and the included air will 
be of about its natural density ; but as the diam-ters of the 
coils dim‘nish towards the centre, the colum.i of water which 
occupied a sem'-c'rele in the outer coil will occupy more and 
more of the inner ones as they approach the centre G, till there 
w.ll be a certain coil, of which it will occuply a complete turn. 
Hence it will occupy more than the entire space w.thin this 
coil, and consequently the water will run back over the top of 
the succeeding coil into the right-hand side of the next one, and 
push the water w:thin it backwards and raise the other end. 
A; soon a; the water rises in the p:pe G H the escape of air is 
prevented when the scoop takes in its next quantity of water. 
Here, then, are two columns of water acting against each other 
by hydrostatic pressure and the intervening column of air. 

They must compress the air between them, and the water 
and air columns will now be unequal. This w.ll have a greater 
tendency to keep the whole water back and cause it to be 
higher on the left or rising side of each coil than on the other. 
The excess of height will be just such as produces the compre-- 
sion of the air between that and the preceding column of water. 
This will go on increasing as the water mounts in H. 

Now at whatever height the water in H may be, it is evident 
that the air in the smal! column next to it will always be com- 
pressed w th the weight of the water in H. An equal force must, 
therefore, be exerted by the water in the coils to support the 
column in H. This force is the sum of all the differences between 
the elevation of the inner ends of the water in each coil above 
the outer ends ; and the height to-which the water will rise in 
H is just equal to this sum. 

Some of these machines were erected in Florence in 177s. 
In 1784 one was made at Archangelsky that raised a hogshead 
of water in a minute to an elevation of 74ft. and through a pipe 


760ft. long. 


THE DEEPEST MINE IN THE WORLD. 

Srr,—In Tue ENGINEER of October 3rd, and under the heading 
of ** Miscellanea,”’ I notice that ‘‘ according to the United State 
Geological Survey, shaft No. 3 of the Tamarack Mine, Michigan, 
is the deepest mine in the world ’—the depth being given as 
5200ft. If this represents the depth of one shaft, the record for 
the *‘ deepest shaft ” can no doubt be claimed. 

The statement, however, that it is the “‘ deepest mine” in 
the world is quite incorrect. The only mine that can claim this 
distinction to-day is the Morro Velho mine of the St. John 
Del Rey Company, in Minas Geraes, Brazil, which has reached 
a vertical depth of 6126ft. from the shaft collar of the uppe 
or D shaft. This shaft has a depth of 2500ft., a tunnel being 
driven from the bhettem some distance, and a second sheft 
sunk to a depth of 1200ft., then another tunnel and another 
shaft, there being four shafts in all to the bottom of the mine. 
This system is known in mining as ** stage winding.” 

Incidentally, I may-mention that the St. John Del Rey Mining 
Company is also the oldest mining company in the world. 

The mine is being sunk deeper, and with the introduction of 
the proposed air cooling and ventilating plant, there is the 
possibility of a much greater depth being reached. 

Duncan LAMONT. 

Portugal, October 13th. 


LINKS IN THE HISTORY OF THE LOCOMOTIVE. 


Srr,—Your correspondent, Mr. E. A. Forward, makes the 
statement, ‘* There is evidence that Murdock constructed thre+ 
locomotives, the last of considerable size.” I am in entire 
agreement regarding the number. The first was a model con- 
structed in 1786 which had a cylinder jin. in diameter with a 
stroke of Ijin. The cylinder was fitted with a piston valve 
so little different from the piston valve of a 12in, piston valve 
engine then working in the Soho Works, Birmingham, that no 

uggestion of its being a patentable invention seems to have 
erossed the astute brain of Matthew Boulton. Bey: nd the fact 
that it ran amazingly and carried a pair of tongs, a poker, and 
a fire shovel, there is no further record of this model. The 
second was of considerable size. It is believed to have had a 
cylinder 7in. in diameter with a stroke of lit., and provided 
with a two-speed change gear for working heavy loads and hill 
climbing. The construction of this engine was commenced in the 
workshops of Mr. Budge at Tuckingmill, a small place about 
a mile from Camborne. Mr. Budge was an engineer who had 
previously done a considerable amount of work for Richard 
Trevithick, sen. There is no record of the construction being 
carried out completely or of any trials made with this engine. 
The third is a model which has a cylinder jin. in diameter with 
a stroke of 2in. The cylinder is fitted with a piston valve that 
corresponds exactly with the semi-piston valve patented by 
Murdock in 1799, now generally known as the long D slide valve. 
This I believe to be the model I saw in Birm um. The fact 
that it is a steam carriage indicates the continued interest of 
Murdock in such carriages, notwithstanding the extreme dis- 
couragement he received from James Watt. The fact that its 
valve corresponds with his own invention of 1799 indicates a 
desire to demonstrate that invention in actual operation. I trust 
that in seeking to establish the correct date of this model it 1 
not concluded I am_at the same time attempting to decry ths 
fame of William Murdock. On the contrary, I have 9 higher 
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opinion of him than I have of the unctuous James Watt, who 
believed that it required a miracle of God to achieve that which 
James Watt could not achieve. 

With regard to Mr. Forward’s opinion that it is easy to under- 
stand the Murdock slide valve invention lying dormant for fifteen 
years owing to difficulties in attaining the necessary perfection 
in workmanship, I do not agree. In 1786 steam engines had been 
built and in for seventy All James 
Watt's early difficulties arose from the fact that he was not an 
engineer at that time. He learned later, however, at consider- 
able expense both to himself and the community amongst which 
he lived. He delayed the production of the locomotive by 
twenty years at least, and when it did come into use it had not a 
single Watt invention about it. 


operat.o over years. 


at the present time running and acting in accordance with any | 
James Watt did not invent steam, | 
| transmitted 80 horse-power through spindle noses of this type. | 
| This is clear evidence of the satixfactory nature of the drive. 


of James Watt’s inventions. 
the expansion or the condensation of steam. 
Glasgow, October 17th. 


Jas. DuNLOoP. 


STANDARD SPINDLE NOSES FOR MILLING MACHINES. 


The of standard 
machines is by no means novel ; but as the circum-tances under 
which investigations recently took place were private and con- 
fidential, it is impossible to refer in detail to the proceedings 
here, but might say that a representative of Messrs. A. 
Herbert's was present at all the meetings. The put 
forward by Messrs. Alfred Herbert is very interesting, in so far 
as it represents the views of a firm of high repute, but this fact 
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alone does not justify the adoption, as a standard, of the par- 
ticular spindle nose as made by them. The views of other firms 
may therefore be of some value, and the re-ult of an open di-- 
cussion may lead to the adoption of a standard which would be 
atisfactory to the majority of manufacturers and users. 

For some time past, four members of the Associated British 
Machine Toolmakers, Limited, viz., James Archdale and Co., 
Limited, Kendall and Gent, Limited, J. Parkinson and Son, 
and Smith and Coventry, 
upon the subject, examined various types of spindles, and have 
cach tacitly agreed upon the adoption of a -tandard at 
conventent time. 
~pindle nose used by several American firms. 

This type is indicated in Fig. 1. In this design a slot is milled 
across the end of the spindle and hardened keys are fitted and 


secured by screws. 


policy is to harden the spindles throughout may prefer to make 


them solid with the spindle. The spindle end is ground to a 


standard diameter, which ensures that all standard face cutters | 


will fit thereon. The cutters are secured by means of four screws 
which enter the holes as shown. 

the spindle and drawn up securely by the usual drawbolt, then 

four screws. 

of this construction are :—The driving key 
full diameter of the spindle end ; the cutter 

crews 


fastened by the 

The advantage- 
is effective upt th 
is easily and accurately apphed, and it 1 
on a circle of maximum diameter permissible by the dimension 
of the spindle end. This latter feature ensures steadiness of | 
cutter under the action of heavy cuts, and is preferable to the 
held to the spindle by a long draw 


of the 


secured by the 


the cutter i 


the « 


method where 


bolt onl ntrc eutter, especially where 


cting at 


large cutters are used. 
is not calculated to resist a tipping tendency of the cutters so 
well as short screws applied near the periphery. | 
The design shown may be considered suitable for face cutters | 
For larger cutters the sp:ndle would 
| 


being of the same diameter as the nose in Fig. 1, enables 10in, 





There is no locomotive even | 


Limited, have interchanged ideas | 


some | 


Their decision has been to adopt the type of | 
| be of the special form to drive the arbor, so that the adapter 


| of the thread seizing would not arise. 


It does not affect the question of standardi- | 


sation whether the keys are loose or not, and some firms whose | affecting face cutters attached to spindle noses. 


The cutter is first lifted into | 


| however, such a lead as this would be of greater benefit if given 
| 


A long bolt acting thus and in tension 


up to, say, 10in. d ameter. 
be flanged in a sim lar manner to the adapters shown in Fig. 4, 
and prov.ded with a second row of tapped holes. The sp:got 
cutters to be accommodated also. It is important to note that 
the large cutters bear on the flange and are clear of the spigot 
face, whereas the L0in. cutters fit against the latter. 

The choice of this type of nose was influenced by consideration 
of the following points : 

First, large numbers of machines by American firms of high | 
type w-th slight modifications are used | 


bodying this 
firms state that they have | 


One 


repute e 


in this country. of these 


Secondly, simplicity of manufacture to close limits of both 


| sp ndle and cutter. 


Thirdly, the facility with which adapters can be applied to 
most existing spindles, so as to accommodate cutters which 
will fit the Amer-can type sp-ndle nose, 


If actual American sizes are used, it would be, no doubt, a 


| great convenience to the many users of American machines in 


this country. 

We note that Messrs. 
standard taper forthe collet hole, but that they foresee difficulties 
ent between British and American manu- 


Herbert accept the Brown and Sharpe 


in the way of agree 
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STANDARD SPINDLE NOSES 


facturers on the question of standardised spindle noses. We 
fail to why this latter should present un-urmountable | 
difficulties. 

Figs. 3 and 4 show types of adapters for other kinds of spindle 
noses. These are of simple form and easily render existing 
machines available for using cutters to the new standard, pro- 
posals for which are shown in Fig. 2. The normal projection 
of this spindle nose is no greater than that of the taper form 
already submitted, nor do the adapters greatly increase the | 
overhang. The adapters for screwed spindle noses could be | 
provided with a central bore large enough to admit the collar | 
This bore could, if necessary, 


see 


of the arbors normally used. 
could remain permanently on the screwed nose, and the question | 


The discussion so far has been limited to standardisation as | 
We suggest | 
that the whole question be thrashed out with a view to securing | 
interchangeability of arbors. 


October 20th. FRANK ARCHDALE. 


Taper Spindle Nose 


| &e. 


| manufactures certain specialities. 
| to advertise, and that additional trade is necessary to secure 
| economie production, why is it that in the case of a large majority 


own. This can only effectively be done, however, by having all 
headstock spindles made the same taper or where the tool-room 
keep special chucks suitable for the different tapers. With 
regard to tool rests, the writer has found in more than one 
instance different sections of tool steel in use for lathes of the 
same centres due to a difference in the height of the tool rest. 
To fix a definite height on a given size of lathe would not only 


| simplify the tool system, but also help the steel makers and 


| makers of tool holders. 
} 


The number of milling machines as compared with lathes i 
very small indeed, but it is a step in the right direction, and it 


lis to be hoped the lead given by a firm of their standing and 


reputation will be readily followed, and perhaps the two items 
mentioned above may in the near future have some consideration, 
Belfast, October 14th. G. W. Brown, A.M.I. Mech. bE. 


IS THERE SUFFICLENT WEALTH 'TO GO ROUND ? 

Scr, -If your correspondent, Mr. Ferguson, will do me the 
favour to read once more the letter of mine to which he refers in 
yesterday's THe ENGINEER, | hope he will see that I was dealing 
with a particular part of his previous writing in which, as J 
understand it, he mooted some arrangement akin to a Ministry 
1 have not a copy by me. 
I gave it a name for 


to teach us how to think. 

1 conjectured that a Ministry of Thinking 
clearness—-would scarcely concern itself in practice, or not for 
long, with teaching people ** how ” to think, but would inevitably 
glide into the prescribing of set notions, ée., °° what” to think. 
I put this as a fair paraphrase of what my last letter contained 
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Swain Sc. 


this point. Argument goes by reasonable conjecture in 
connection w.th a quite hypothetical proposal. 


My letter made no attempt to belittle Ministers, 


on 


but was 


| intended to show the probable tendency of a suggestion too 


be who 


abstract to workable in real life. Besides, Ministers 
embody both the thinking and the doing elements should be able 
to think and act in conjunction for purposes of co-ordination, 
, obviating any fancied necessity for a special Ministry. 
Harrogate, October 18th. A. C. GaRwoop. 
ENGINEERS IN COMPETITION FOR 
WORLD'S MARKETS. 


Sir,—Perusal of the advertising section of the leading English 


BRITISH THE 


technical journals reveals in the majority of cases an absolute 


waste of space ; if it is borne in mind that an advertisement is 
usually inserted in the hope of bringing fresh trade, and not 
merely with the idea of informing old customers that a firm still 
Admitted that it is essential 


| of English firms a much worse advertisement is inserted than if 


OF SMALL TOOLS. 


Sir,—The communication from Alfred Herbert’s 
‘* Standardisation of Spindle Noses for Milling Machines’ 


STANDARDISATION 


on the 


| will be read with great interest, especially by those connected 


with works management in detail. In the writer’s opinion, 


to the standardisation of lathe centres and tool rests. In the 


| case of lathe centres, it is by far cheaper and better manage- 


ment to be able to draw new or re-ground centres from the tool | 
tores, rather than each operative having to turn and grind hi 


| a page of their catalogue had been put in? On inquiring, I find 


it most usual for the progress or publicity department to be con- 


’ | trolled by a clerk w.th knowledge of printing, or possibly an 


agent with little knowledge of the firm’s capabilities. Consider- 
ing the extreme difficulty of obtaining fresh business, I should 
like the opinion of yourself and readers as to the justification of 
employing a fully qualified engineer with the necessary additional 
qualifications for the above work. 
A. POWIS BALE, A.M.I. Mech. E. 
Loudon, October 20th. 
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Railway Matters. 


THe Ministry of Transport announces that all the rail- 


way-owned locomotives lent to France and one-third of | 


the wagons have been returned to the respective com- 


panies. 


Notes and Memoranda. 





Tue railless electric traction service of Shanghai, which 
has now been running for nearly four years, is the only 
one of its kind in Asia. There are seven cars on the route, 


| and last year they carried some 5} million passengers. 


Our issue of the 17th inst. contained a notice of the death 


of Mr. William, Kirtley, in his seventy-nineth year. Mr. 
Kirtley was the locomotive superintendent of the London, 
Chatham and Dover Railway until its amalgamation with 
the South-Eastern Railway in 1898, when he retired. 


THERE are 859 more omnibuses working in the London 
streets than at the date of the Armistice. The speeding up 
of the underground lines has been responsible for an 
increase in the daily car mileage of 44,414, and the London 
United and the Metropolitan Electric Tramways have 
added eighty-two cars to their fleet. The net 
these improvements has been to find seating accommoda- 
tion for over 1,000,000 more passengers daily. 

DurinG the four years and nine months that the rest 
station and canteen at Banbury Station, Great Western 


THE opinion of a number of engineers and construction 
companies, expressed in response to inquiries by the 
Forest Products Laboratory at Madison, Wis., is that 
untreated wooden piling in water not infested with marine 





| wood-borers will remain sound indefinitely if cut off at 


result of | 


half tide. At certain places on the Atlantic Coast piles 
cut off at the height of half tide are still sound after from 
fifty to one hundred years of service. 

SoME concrete mooring buoys have been made by the 
Public Works Department of Kingston, Jamaica, with 
Hy-Rib as reinforcement. The buoys appear to be about 
6ft. in diameter and are said to weigh 5 tons each, while 
the concrete is 3in, thick. They are cylindrical, with a 
concave bottom and flat top. The concrete buoys cost 


| some £35 each, as compared with £75 for steel buoys, and 


Railway, was open over three million men were served. | 


Everything was given free to the men, all costs being met 
by voluntary subscriptions from the civilian population. 
One lady personally collected over £700, The rest station 
was open day and aight and all the workers were volun- 
tary, and even provided their own uniforms. 

Tue Ministry of Transport inquiry into the derailment 
of a car on the Burton and Ashby Light Railway of the 
Midland Railway Company on the 8th instant was held 
by Major Hall on the [4th instant. In addition to the 
passenger who was killed, the conductress, who had to have 
a leg amputated, has since died as a result of her injuries. 
lhe mishap occurred on the metals of the Burton Corpora 
tion, as the car was still within the borough boundary. 


The Canadian Government has given notice of a resolu- 
tion as to the purchase of the Grand Trunk on lines out- 
lined in this column on the 3rd instant. Its value is to be 
subject to arbitration by a board of three-—one appointed 
by the Government, one by the railway company, and one 
named by both parties. During arbitration there is to be 
a committee of management. It will be a body of tive 
two appointed by each party and the fifth by the four other 
representatives. 

A CALL for 330 omnibus drivers and mechanics to go to 
Krance was made by the London General Omnibus Com- 
pany on October 12th, 1914, and the following morning 
the full number reported ready for duty. Within seven 
days they had been clothed and equipped and had pro- 
ceeded to France, where they arrived in time to take part 
in the first battle of Ypres. Working day and night at 
a critical period of the battle, they rushed 26,000 troops up 
to the front and their action undoubtedly saved the 
situation. These incidents were celebrated by a dinner 
the other evening, over which Mr. H. E. Blain, the operating 
minmanager of the London Underground Company, presided. 


THe President of the Board of Trade, before the duties 
as to railways were transferred to the Ministry of Trans- 
port, appointed a committee of medical men, railway 
ofticers, and representatives of the National Union and 
Associated Society to deal with the eyesight question. 
The terms of reference are: (1) As to the Sections of the 
railway service to which the new “standard evesight 
test *’ shall be applied for new entrants ; (2) as to what 
modifications, if any, are required in the standard eyesight 
test for new entrants into the railway service in sections 
other than those dealt with in paragraph (1); (3) as to 
what modifications, if any, shal! be made in the standard 
eyesight test for re-examination of men who are already 
in the railway service. A smaller committee has been 
appointed to inquire into the question of medical examina- 
tion and re-examination of railwaymen. 


In the Great Western Railway Magazine for 
mention is made of a ganger at Oakengates who was in 
railway service for sixty-three years, fifty-three of which 
were on the Great Western. During the whole of this long 
career he never had a personal accident, despite the 
hazardous nature of his employment. It is worthy of 
mention also that he was absent only three days through 
illness. A permanent way inspector at Westbourne Park, 
who has been an inspector for fifteen years, has never had 
any man of his meet with a fatal accident. He makes a 
special point of seeing that lookout men are always placed 
in positions where they will not only be able properly to 
protect the working gangs but are themselves safe. This 
is a feature worthy to be recorded, for cases have occurred 
in other districts of lookout men standing in the ** four- 
with their backs towards oncoming trains and being 
These personal records are given by 


foot ” 
run over and killed. 
our contemporary as illustrations of good “ Safety First 
work, 

SPEAKING at the annual meeting on the 15th instant of 
the Entre Rios Railway, Mr. Follett Holt, M. Inst. C.E., 
the chairman, observed that the fuel bill had absorbed 
23 per cent. of the total expenses and the company was 
therefore now tackling seriously the oil fuel question. It 
had under construction an 8000 tons capacity oil plant 
and would use oil fuel for the locomotives and ferry 
steamers ; one steamer was already running on oil fuel. 
During the past few years all the South American railways 
had been bled almost to death by coal prices. The market 
for some millions of tons of coal in South America was in 
danger of being lost to England. On January 10th last we 
referred to the train ferry of the Entre Rios Railway 
having inspired the train ferry at Richborough. Speaking 
on this subject again on the 15th instant, Mr. Follett Holt 
said that the Entre Rios train ferry, which had been the 
key to all the improvements on that railway, had during 
the past year worked admirably and carried record loads. 
He was still wondering what action railway directors and 
managers in England had taken since the Armistice to 
develop the far too restricted train ferry service between 
England and the Continent which was inaugurated during 
the war. 
Transport we shall see a little more life and vigour and 
breadth of view in this matter, which was of great import- 
ance to economy at our ports and to the development of our 
overseas trade. 


October 


Perhaps now that we had a modern Ministry of | 








require about a ton of ballast to immerse them to the 
proper depth 

THE strength of all textile materials is greatly influenced 
by the humidity of the surrounding atmosphere. In 
the case of linen an increase of 10 per cent. in the relative 
humidity of the surrounding atmosphere produces an 
increase of 3.75 per cent. in tensile strength of the fabric. 
This being so, it is necessary to obtain a constant condition 
in the fabric before testing, and this is effected by soaking 
all test specimens in water for two hours before carrying 
out the tensile tests. 





SeVeERAL Portland cement factories in the United States 
which have installed plant for the recovery of potash from 
their flue dust are said to have recouped the capital costs 
during the first year of working. In 1917 about 45 per 
cent. of the total production of potash was derived from 
brines, about 10 per cent from kelp, nearly 9 per cent. 
from charred molasses residues, and about 5 per cent. 
from cement mills. Cement mill production of potash in 
1918 was equivalent to 1429 tons of pure potassium oxide. 

PARTICULARS were recently given in the Bulletin of the 
Federation of British Industries of Finland’s potential 
water power resources. Out of a total estimated water 
power of 3,000,000 horse-power at average water level 
it is considered that about 1,050,000 horse-power could 
be of direct use for industry. Of this only 150,000 horse- 
power is at present utilised, thus leaving considerable 
possibilities of development. Of the 79 waterfalls in 
Finland with potential capacities of horse-powers from 
5000 to 300,000, 42 range from 5000 to 20,000 horse-power, 
25 from 20,000 to 50,000 horse-power, 6 from 50,000 to 
100,000 horse-power, and 6 from 100,000 horse-power to 
300,000 horse-power. 


THE value of last year’s mineral output of Queensland 
is stated by the official returns to have been £3,740,925, 
a decrease when compared with that of 1917 of £272,052. 
By far the greater part of this decline, amounting to a 





continued falling off in gold yield. In other minerals, 
while market prices have been high, there have been several 
checks to the usual output, amongst these being industrial 
troubles in the Cloncurry and other districts, combined 
with high wages and the enhanced costs of and uncertainty 
in procuring materials and machinery; but, notwith- 
standing ihese drawbacks, the value of last year’s mineral 
output, apart from gold, has almost equalled that of 1917. 
Of copper, now the chief mineral product in Queensland, 
the quantity of the yield last year was practically the same 
as in 1917, while the high prices ruling for tin had such a 
stimulating effect that there was a substantial improve- 
ment in the yield and a large increase in value. 

Ir has been suggested, according to the Indian and 
Eastern Engineer, that the mouth of the Chilka Lake 
should be regularly dredged and deepened to enable the 
water, especially during the rains, to flow freely into the 
Bay of Bengal. The Chilka Lake is situated partly in the 
district of Puri and partly in that of Ganjam. It is some 
60 miles in length and 20 miles in breadth. Almost all 
the big rivers passing through the district of Puri fall into 
this lake, which was once a part of the Bay of Bengal. 
For some years past a bar has been formed at the mouth 
of the lake, the only break in it being a channel near 
Arkhkuda, a village about 18 miles from the town of Puri. 


| through which the surplus water of the lake passes into the 





This channel is about a mile in length and varies 
from 200 to 500 yards in breadth. The opening is shallow 
and narrow towards the mouth. The lake has become 
silted up owing to the deposit of mud brought down by 
the various rivers, and owing to its shallowness can no 
longer contain the vast volume of water poured into it 
during the rains. The result is heavy flooding of the 
country around, the crops of which are seriously damaged. 


bay. 


Writtne to Power on the subject of scarfed leather 
belts, Mr. M. W. Davidson raises a query as to the best 
direction of travel. It would seem at first glance, he says, 
that the running of the splices with the thin edge pointing 
backwards on the inside is correct. It would be if the 
pulleys were stationary and the belt sliding over them. 
However, if consideration is taken of the relative velocities 
of belt and pulleys, it appears to render the question of 
direction one to be solved for each individual drive. 
Owing to the slipping of the belt the driving pulley face 
runs faster than the belt and the belt faster than the 
driven pulley face, so that the action is as if the belt were 
slowly pulled backward over the driver pulley and forward 
over the driven pulley. The result is that, no matter in 
which direction the splices are run, they will run on to the 
face of one of the wheels in the wrong direction. If the 
foregoing analysis of the action is correct it appears that 
before the application of a belt the probable relative slip- 
ping of the two pulleys should be determined, taking into 
account arcs of contact, coefficients of friction and radii, 
and the splices run in favour of the pulley that is expected 
to slip the most. If the driver leads in the slipping the 
points of the splices next to the pulleys should lead on to 
the pulleys, but if the driven pulley is the greatest slipper 











the points of the splices should follow on to the latter 
pulley. 


Miscellanea, 





THE Ding-Dong Mine, near Penzance, which is said 
to be the oldest tin mine in existence, is to be reopened 
shortly. 

THE Minister of Commerce in Spain has issued a decree 
prohibiting the export of ships of less than 100 tons with 
auxiliary motors. 

Tue exhibition of British manufactures at Athens was 
opened on October 13th, while the official opening cere- 
mony, by the King of Greece, took place on the 19th. 

THE amount of asbestos produced in Rhodesia, where 
mining for that mineral has only been in progress for 
about ten years, amounted in 1918 to 8574 tons, valued 
at £158,684. 

THE first meeting of the Grantham and District Enyi- 
neering Society was held at the Co-operative Hall, 
Grantham, on the 8th inst., when Mr. A. R. Bellamy, the 
president, took the chair. 

THE various German iron and steel industries are con- 
templating forming a vast union with a view to competing 
with foreign trade and to advise the Imperial Export 
Committee in the matter of prices, &c. 

THE new Krupp works at Essen are arranging for a 
yearly output of 300 heavy-type locomotives with tenders, 
and 2500 15-ton wagons. The State is to purchase 108 
of the former and 2000 of the latter every year. 

A sMALL Technical Committee of the South African 
Chamber of Mines, in conjunction with Mr. Kahan, of 
the Royal Mint, Perth, Western Australia, is investigating 
the establishment of a gold refinery for the Rand. 

AT a recent meeting of the Calcutta Corporation it 
was resolved to appoint a committee to consider the 
question of providing sanitary dwellings for poorer classes 
and for providing sanitary building sites for persons of 
moderate means. 

Ir was at the instigation of the Federation of British 
Industries that the Government decided to continue the 
emergency road transport service, organised during the 
railway strike, for the relief of the subsequent congestion 
on the railways and at the docks. 


THERE is reason to believe that some 100,000 tons of 
zine ore have accumulated at the smelting works of the 
Shui Kou Shan silver mine, in the Hunan Province of 
China. This collection is accounted for by the fact that, 
while the silver was dispatched as it was separated, the zinc 
ore has been stored since 1915. 

Art a meeting of the Committee appointed by the Board 
of Trade to consider the question of non-ferrous mining 
on October 14th, 15th and 16th, Mr. C. A. Moreing stated 
that in his opinion the mines on the Redruth and Cam- 
borne line of lodes should be amalgamated and worked 
on a large scale, a plan which held out the only hope of 
economic success in the future. 


A coMPANY has been formed under the limited liability 


: ad : : | laws of the Orange Free State to develop the coal and 
reduction of less than 7 per cent., is accounted for by the | : 


bituminous shale areas in the Pongola Buch district of 
Natal. The main seam of oil shale is said to cover an area 
of 1400 acres and to contain 7,000,000 tons of shale. The 
outcrop is from 4ft. to 5ft. thick and from 25 to 33 gallons 
of crude oil can be got from a ton of shale. 


THE Sulitelma Copper Mines in Norwzy are confronted, 
according to the Chemical Trade Journal, with the necessity 
of suspending operations, at least for the present time, 
owing to the falling prices of copper and the high cost of 
production. The company has on hand this year’s entire 
output and part of last year’s, making a total of 600,000 
tons; the number of workmen at the mines, which are 
exploited by a Swedish concern, is about 750. 


ACCORDING toa report from the American Consul in Yoko- 
hama, the profits of the principal Japanese shipbuilding 
companies during the first half of 1919 were as follows :— 
Yokohama Dockyard, 590,885 yen; Osaka Ironworky, 
7,060,000 yen; Ishi-Kawajima shipbuilding, 1,093,414 
yen. The various companies have fairly large contracts 
with the Japanese Navy, and it is said that the Nippon 
Yussu Kaisha require 100,000 more tons before the middle 
of next year. Both this company and the Osaka Shosen 
Kaisha are opening up communications with Germany. 

Tue Decimal Association says it is interesting to note 
that, including Egypt, ten British Colonies have already 
adopted decimal currency. Here is the list :—-Canada, 
Newfoundland, British Honduras (dollar), Ceylon, Mauri- 


tius, East Africa (rupee-cent), British North Borneo, 
Straits Settlements (S.S. dollar of 2s. 4d.), Hong-Kong 
(Mexican dollar), and Egypt (£E. millieme). The last- 


named is particularly interesting, for the Egyptian pound 
very closely approximates to our sovereign and is divided 
into 1000 milliemes, while Lord Southwark’s Bill proposes 
to substitute 1000 mils for our present 960 farthings. 


PERMISSION has been granted, says the Mexican Review, 
to an applicant for the exploitation of 340 acres of sup- 
posedly petroleum lands in the district of Mapimi, State 
of Durango, where petroleum indications have been known 
for some time to exist. The permission is provisional. 
The Mexican Petroleum Region Company has been granted 
permission to construct a pipe line from its well No. 4 to 
the storage tanks of the Mexico Boston Leasing Company, 
in Panuco, Ozuluama, Veracruz. <A group of experts from 
Spain is now investigating the Tampico petroleum region. 
It is proposed to sink wells and construct a large refinery. 


THE collieries in Kent made a brave attempt to carry 
on during the railway strike, and at Snowdown the morn- 
ing winding shift, according to the Iron and Coal Trades 
Review, was kept going without a break. The manage- 
ment arranged with the union officials for the men to 
work on alternate days, so that all of them should have 
the opportunity of making half wages. The men were con- 
veyed to and from Ramsgate, where the majority of them 
reside, by a motor service ; and as the output, at present, 
is not more than about a hundred tons per diem, no 
difficulty was found in dealing with this quantity by road 
traction. Owing to Tilmanstone’s dependence on the 
East Kent Light Railway, work was very restricted there, 
and consequently the quantity raised was negligible. 
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Shipbuilding Statistics. 


So many conflicting opinions have been expressed 
as to the position of the British shipbuilding industry 
in relation to the rivalry of the United States that the 
real facts of the situation have tended to become 
obscured. While some authorities have not hesi- 
tated to state that our old supremacy in shipbuilding 
has been wrested from us, others whose opinions carry 
equal weight believe that the character of American 
competition has been overrated and that we can face 
the future with confidence. The two latest authorities 
to come into the arena are Mr. Isherwood, who has 
made a tour of inspection of the principal shipyards 
in the United States, and Lord Pirrie. The former 
tells us that it would be a grave mistake to belittle 
the American shipbuilding industry. Many of the 
Transatlantic yards can, he asserts, build ships equal 
in quality to those produced in home yards and at 
prices which do not compare so unfavourably with 
those quoted by our own builders as is generally 
believed. On these grounds he is credited with the 
statement that the menace to our shipbuilding 
interests is serious and must on no account be dis- 
regarded. Lord Pirrie, on the other hand, thinks that 
the threat to British shipbuilding from American 
competition has been exaggerated, that the prices 
quoted are such as to retard the development of the 
American industry, and that in any case the prospects 
of establishing a powerful United States mercantile 
marine—such as stands behind the British shipbuild- 
ing industry—are not hopeful. When these and other 
experts disagree plain men are apt to get bewildered. 

The publication of world statistics by Lloyd’s 
Register for the quarter ended September 30th is 
therefore opportune, and the figures throw a good 
deal of light on the points at issue. The launchings 
from British yards during the third quarter of the 
year showed a decrease of about 112,000 tons as com- 
pared with the June quarter. This reduction may be 
the result of the shorter working week or slower work 
generally, but whatever the cause, it is unsatisfactory. 
Against it may be set the fact that launchings for 
the current year have already reached a total well 
over the round million tons which figured in some 
predictions as a possible output for the year, and 
there is hope that when the returns for the December 
quarter are available the total output will not fall 
far short of two million gross tons. That will not 
be a record of which we have any right to 
boast in comparison with our building capacity, 
but it raises anticipations that the performance of 
the year 1920, when all our warship building resources 
have been diverted to the production of merchant 
shipbuilding, may rise to the high-water mark of 
3,000,000 gross tons, which we were assured long since 
was within the prospective capacity of British yards. 
A point on which emphasis may be laid is that, 
while our output is on an ascending scale—as measured 
by tonnage under construction—that of the United 
States is diminishing. It is true that for the moment 
at least the falling off in shipbuilding activity in 
America is mainly in wooden ships. Yet if steel ships 
only are included our position in relation to the United 
States is better than many may have believed until 
Lloyd’s Register produced figures to show the precise 
situation. The steel ships under construction in the 
United Kingdom at the end of last month represented 

2.796,154 tons ; inthe United States the tonnage was 
3,075 ,266. It begins to look as if equilibrium may 
be established at an early date, and it will be our own 
fault if we do not then take and maintain the lead. 
One important fact in connection with the tonnage 
building in British yards is the increase in the number 
of vessels of the large liner class now under con- 
struction. Our losses in vessels of this type during 
the war were very heavy. and the rapid replacement 


point of view of the future of British shipping. The delay 
of America to hand over the big German passenger 
vessels allocated to us only accentuates the need of 
filling the gap in the British register of high-class 
passenger boats. The Clyde, as might have been , 
anticipated, has taken the lead in the reconstruction 
of the world’s merchant fleet. The yards of this 
famous river have in hand nearly a million tons. On 
the North-East Coast the Tyne yards are credited 
with 537,000 tons, the Wear establishments with 
286,000 tons, and those on the Tees with 227,565 tons. 
Great warship building establishments like the 
Armstrong naval yard are turning over to merchant 
FF This tendency should be reflected in 

a steady increase of output. America is pressing us 
hardly, but our shipbuilders are not the men to admit 
defeat. Most of them will agree with Lord 
Pirrie rather than with the gloomy prophets of 
disaster. 

A word may be written in conclusion as to the world 
position of shipbuilding. We are, of course, far 
removed from the old status when British yards pro- 
duced more than all the rest of the world. To-day 
the grand aggregate of vessels in hand represents over 
8, 000, 000 tons, of which the total for foreign yards 
is 5,231,809 tons. The statistics take no account 
of the output of Germany, our chief competitor in 
past years. The falling off in the total tonnage under 
construction in foreign countries is due entirely to 
the shrinkage in the effort of American yards. The 
actual decrease as compared with the June figures 
is small—only 262,000 tons—and the actual per- 
centage increase in the total building abroad when the 
figures are set against those for the year 1913 -s 
phenomenal. The figures are capable of more than 
one interpretation, but it cannot be contested that 
in one sense they indicate a situation which should 
be full of encouragement for our own industry. The 
demand for ships remains on the grand scale, and this 
phase will continue for two or three years. For the 
time being rapid delivery is of more importance than 
a slight difference in cost, but if output facilities are 
kept. at the existing high level a period is predicted 
when the supply will overtake demand and considera- 
tions of cost will take first place. It is then that the 
real struggle for precedence in shipbuilding will be 
entered upon. The task before the British industry 
is not merely to secure the share of the existing market 
which it has the right to expect, but to put its house 
in order for the lean days which lie ahead. Much 
depends upon the attitude of labour; something 
upon organisation of production, which could admit- 
tedly be improved. From the one party we require 
a willingness to accept the best means of production, 
and from the other the invention or adoption of such 
means, be they either improved machines or the refor- 
mation of methods. Given stern resolve, the highest 
technical efficiency, and the co-operation of all engaged 
we surely need not shrink from the ordeal. 


Lord Beatty at the Admiralty. 


AmonG the many weighty questions which are 
expected to receive the early attention of Parliament 
that of our future naval policy is not the least im- 
portant, and it is one on which the country is anxious 
to have information and guidance. Almost a year 
has passed since hostilities came to an end, the con- 
clusion being marked by the surrender—in fact, if 
not in name—of Germany’s effective naval material. 
A further eight months elapsed ere the Peace Treaty 
was signed, and, as Dr. Macnamara has reminded us, 
it would have been imprudent to blunt the fighting 
edge of our sea weapon before that act was accom- 
plished. Nevertheless, with all the enemy's 
marines and the best of his other ships in safe custody, 
a renewal of naval warfare on a serious scale was not 
to be apprehended, and the needs of the situation 
would no doubt have been adequately met by keeping 
commission the bloekade patrols, the mine- 
sweepers, and a small portion of the Battle Fleet. 
In every other respect sweeping economies ought to 
have been effected without delay. Unfortunately, 
for reasons which are still to be explained, this course 
was not taken. 

Germany's plea for an armistice found us at 
the high-water mark of our naval shipbuilding 
effort. At the beginning of November, 1918. 
we had no fewer than 302 warships and 806 
auxiliaries under construction. It may not have 
been expedient to cancel this huge programme 7n foto, 
although it would probably have been the soundest 
economy to do so, for the surrender of the German 
Fleet made further construction superflucus, and the 
cost of indemnifying contractors for cancelled orders 
must have been substantially less than that of pro- 
ceeding with the ships. Be that it may, the 
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an extraordinary decision in the circumstances, and 
those responsible for it cannot justly complain of the 
ulverse criticism it excited. Public resentment. at 
what, on the face of it, looked like a needless dissipa- 
tion of funds at_a period when national retrenchment 
was the suprem? need has been aggravated by the 
failure of the Admiralty to offer any satisfactory 
explanation. Two regrettable consequences have 
ensued—first, the naval establishment during the 
current year has been largely augmented by the 
delivery of new cruisers, destroyers, submarines, &c., 
which are admittedly redundant and for which com- 
plements could be found only by paying-off other 
units of modern date; secondly, there has been a 
violent reaction against what is held. rightly or 
wrongly, to be the exorbitant cost of naval armaments 
at a time when we are left in unchallenged supremacy 
of the seas. The appointment of Lord Bea:ty io 
succeed Sir Rosslyn Wemy:s as First Sea Lord has 
made a very favourable impression. It should, how- 
ever, be understood that the task which awaits the new 
Board of Admiralty is likely to prove both difficult 
and ungrateiul, and it is greatly to the credit ot 
Admiral Beatty that he has agreed to accept it. 
Though naval expenditure has been reduced very 
drastically in the last few months, further retrench- 
ment Is Imperative. How to achieve it wivhout 
undermining the foundations of naval efficiency is 
no light problem. The Estimates, it appears, are to 
be brought down to £60,000,000 or thereabouts, as 
speedily as possible, and considering the shrinkage 
in the purchasing power of the sovereign, it must be 
admitted that this figure is not excessive for a nation 
that is wholly dependent on sea power for its protec- 
tion and prosperity. Some modification of the plans 
which the Admiraity promulgated earlier in the year 
is inevitable. Work on all warships, excepting those 
that are within sight of completion, has been sus- 
pended ; dockyard repairs to ships or plant not 
urgently required have been countermanded, and the 
number of emp.oyees at each of these establishments 
is to be further decreased. With a view to avoiding 
the wholesale discharge of dockyard workmen, and 
their consequent migration to other districts, it has 
been suggested that the yards should be «employed on 
mercantile shipbuilding. We are doubtful, however, 
whether they could execute work of this kind cheaply 
enough to compete with private industry, and unless 
they can do so the scheme is untenable, for the 
country would certainly not tolerate the payment of 
subsidies merely to find employment for the Royal 
Dockyards. 

An impression seems to be abroad that by spending 
a sum of £60,000,000 a year we shall secure a Navy 
about equal in dimensions to that which we possessed 
before the war. Our readers are not likely to share 
this fallacy. Irrespective of the enormous increase 
in the cost of all material, naval pay has—quite 
rightly—been virtually doubled. It follows, there- 
fore, that the British Navy in the years immediately 
ahead will be small in proportion to pre-war standards. 
If the latest programme of retrenchment is to be 
carried out it will involve the discarding of many 
ships which are thodern and efficient, including, we 
suppose, several of the earlier Dreadnoughts. This 
is a measure which, but for the exceptional cireum- 
stances, we should be inclined to oppose. If it be 
true that naval tactics and weapons are now in a 
state of transition, it is equally true that the process 
has not yet advanced beyond the theoretical stage. 
Lord Fisher and other authorities assure us that the 
day of the capital ship, as we know it, is over; that 
in place of the super-Dreadnought, with its 15in. 
guns and its geared steam turbines, we shall soon have 
the submersible Diesel-propelled battleship, which 
can disappear at will and rise unexpectedly to dis- 
charge its monster ordnance with shattering effect. 
A single specimen of this genus would, it is urg<d, 
render all surface men-of-war obsolete, and since its 
advent cannot long be delayed, the folly of persevering 
with the upkeep of our present Dreadnought fleet is 
There are others, again, who contend 
that by “ scrapping ” our existing Navy before some- 
thing better has been substituted we should be 
gratuitously discarding our greatest asset, and inviting 
some more enterprising rival to wrest the trident 
from our fist. But the new Board of Admiralty is 
not likely to adopt such extreme measures. With 
his unrivalled knowledge of naval technique 
Lord Beatty is admirably qualified to decide what 
further reductions may be made without prejudicing 
our relative position; while, at the same time. his 
resolute character affords a guarantee that the vital 
interests of the Navy will not be tampered with by 
political opportunists as long as he remains on the 
Board. 
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** Lsits with my toes in the brook, 
And if anyone axes for why, 
[ hits him a rap with my crook ; 
It is sentiment kills us, says 1.” 


Science 
and 
Sentiment. 


Tuus sung the material shepherd, and from him 
take it that the tending of mutton 
is to the shepherd himself not an affair of 
sentiment. Shepherding, indeed, since the decease 
of Watteau and the passing of Arcadia has become a 
* business proposition,” and even poets are now forced 
to recognise that cold storage and the wool clip have 
knocked all the sentiment out of the once gentle art. 
We had thought that if this were true of the industry 
of; he pasture, it was a hundredfold more true of the 
industry of the workshop. But it appears we are 
wrong. At the Industrial League Convention in 
Birmingham last August, to a report of which the 
current number of the League’s Journal is devoted, 
Mr. J. M. MacTavish, general secretary to the 
Workers’ Educational! Association, told his audience in 
a thoughtful and instructive paper that not till we gave 
up the appeal to reason and addressed ourselves to 
the feelings and sentiments of the working classes 
had we any hope of settling the industrial problem. 
* Class sentiment, or what is commonly called class 
consciousness, intensified, strengthened, and 
rationalised by history, conflict and conference, is,” 
he said, “the kernel of the industrial problem.” 
It is impossible to doubt the correctness of this 
observation. The clearly defined class hatred that 
pervades and is nourished by a large portion of the 
working classes, the heartiness with which they sing 
the “ Red Flag,” and t.i ir baffling indifference to the 
economic questions of the day, are sufficient evidence 
that they do not exercise tleir reason. Here, then, is 
a factor which must be taken into account. If Mr. 
MaeTavish is right, then we but waste our breath 
in explaining to the working man the elements of 
economics. We must either give rein to our own 
elemental sentiments, if they happen to take us that 
way, and “hit him a rap with our crook,” or make 
counter-appeals to ‘his feelings. That of his 
sentiments can ever be gratified in a work-a-day 
world we gravely doubt. We have often wondered 
what the workman meant when he spoke of freedom, 
and Mr. MacTavish tells us. It is freedom from the 
drudgery of machine minding; it is freedom from 
the control of factory organisation ; it is a desire for 
“a larger measure of treedom tor expressing them- 
selves in their work, and a larger measure of control 
over their working conditions. Frankly, we do not 
see how it is possible to gratify a sentiment of this 
sort and yet carry on the business of mankind. There 
is not one of us that does not rebel now and then 
against the monotony and drudgery of the daily task, 
not one that does not hate his morning train and the 
need of doing things in a specified order and at regular 
times. But if we are reasonable people we grin and 
bear it. If we are unreasonable, if we allow our 
feelings and sentiments to sway us, we bose our jobs 
and have to turn novelists or social reformers for a 
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We have sometimes thought 
a real benefit 
on science by 
to rank heterodoxy. It 
make it its business to upset all the accepted laws of 
science, to subvert the authority of the law makers, 
to overthrow theories and hypotheses, and to winnow 
with scorn and ridicule the greatest thoughts of the 
day. It would flay Newton, Boyle, Regnault, Caven- 
dish, or Black with as much indifference as it would 
dismember Ohm, Faraday, Kelvin, Froude, Young, 
Joule, Darwin, Spencer, or any others of the canonised 
heroes of natural philosophy. Of course, it would 
be wrong nearly always, but as even its wrong-doing 
would not be wholly valueless, it would be tolerated 
for the high services it would render when it chanced 
to be right. It can, we fear, hardly be denied that 
young scientists are brought up too much under the 
domination of authority. They are sent into physical, 
mechanical, and chemical laboratories with instruc- 
tions to prove certain laws. No professor has ever 
dared to ask them to disprove them—possibly because 
it is only too certain that with the apparatus at their 
disposal and the skill at their command they would 
succeed every time! The apparatus is there to con- 
firm laws, not to question them, and the student is 
brought up in a rigid respect for those laws and a 
readiness to find fault with his own observations if 
they do not tally withthem. In later life, when there 
are no marks or diplomas to be thought of, he still, 
as a consequence of his early training, remains the 
servant of the accepted doctrines, the slave of the 
laws that he is fond enough to believe he proved in 
his laboratory days. Not one of us who has been 
through the regular course, but is so constrained. We 
never think of challenging authorities; we accept 
and employ their results in our work and measure 
our success by the nearness with which our practice 
tally with their theories. It is for us that the 
Heterodocian, a Quarterly Journal of Scientific 
Scepticism, would be written. It would shake us 
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The Heterodocian. 





out of owr complacency and jog our intelligencies inty 
new activity. It would make us wonder if Mach’s 
views on the conservation of energy were sound ; 
it would set us questioning Regnault’s figures for the 
latent heat of steam; it would cause us to look with 
suspicion on the theory of ** heat as a mode of motion,” 
and to be puzzled with Arago over the transverse 
waves of light. It would ridicule the algebraical 
symbolism of chemical reactions and convulse itself 
and its readers over the solemn lucubrations of later. 
day philosophers on the nature and constitution of 
the «ther. It would no doubt be chided for its 
impertinence, and it would be on the ‘ndex expurga. 
tor/us of all science colleges ; but can any of us doubt 
in our heart of hearts that it would make us think of 
things that we have never thought of, and force us 
to justify the faith that is in us. 

a ao ~ cS 

Sik) Rosperr HAbDFIELD Is too 
earnest in his desire to see a reform 
of our patent laws to miss the 
opportunity which the presence of 
the Prime Minister at his works on Friday last pre- 
sented, but it cannot, we fear, be said that his remarks 
on this subject carried the matter much further. We 
are all perfectly agreed that wise invention is profitable 
There is, and there can be, no differ- 
It Is shit 


Patents 
and 
Invention. 


to a country. 
ence of opinion about a truth so obvious. 
about the value that may reside in inventions, jbut 
about the value of patents that dispute revolves. In 
the drafting of patent laws two issues have to be con- 
sidered. They are, first, the encouragement of inven- 
tion by reward to the inventor, and, secondly, the 
prosperity that may be secured to the country by 
inventions. Patent laws are actually concerned only 
with the first : but, recognising that all monopolies 
are inherently objectionable, they lay down certain 
rules and regulations for the control of the grant ot 
such monopolies. That, in essence, is their function. 
If a nation felt convinced that the spirit of devotion 
of its citizens was so magnificent that they would 
give of their best without reward it would at once 
discard its patent laws. ‘They are there because there 
is a kink in human nature, and discussion about thos 
laws arises because there is difference of opinion as to 
how far the State ought to go in its recognition of that 
little failing. One party, with Sir Robert Hadfield 
as its leader, would have the United Kingdom follow 
the example of the United States and make the 
monopoly a cheap commodity. The other party 
takes the view that the rates are already low enough 
and that no good would result from further reduction 
of them. We are disposed to accept the latter view, 
because, on the one hand, we have seen no evidence 
that convinces us that the inventiveness per head of 
population is materiutiv greater in the United States 
than in this country; and, onthe other, because we 
fear that further reduction in the cost of patents would 
not lead to the augmentation of valuable inventions, 
but to the multiplication of worthless and frequent!) 
pernicious stuff. The advocates of patent reform are, 
to our way of thinking, far too prone to measure 
results by quantity and to neglect quality. His 
Majesty's Patent-oftice itself is not free from this 
censure. It does its best to accept all inventions that 
are offered to it, and when to its readiness is coupled 
the skill of patent agents, it is scarcely surprising that 
many a bad patent is granted. We assert with 
conviction born of experience that if the Patent-office 
refused patents, that if it made them more difficult 
rather than easier to secure, it would work for the 
ultimate benefit of the community. We do not sas 
that the resistance should take the form of higher 
fees, though we are not satisfied that much higher fees 
for the last few years of a successful patent’s existence 
would not be perfectly justifiable ; but we do sa) 
that inventions which have in them no new features 
of a fundamental kind should not be able as now, by 
a little manipulation, to pass the examiners. The 
good that patents do is perchance more near!\ 
balanced by the ill they achieve than reformers think. 
Who knows how much the nation lost by the pro- 
longation of Watt’s patent ? The State would have 
done far better to pay him out of its private purse the 
annuity he so richly deserved than to retard, as it 
did by the prolongation, the development of the steam 


engine. 
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THERE are amongst our legislators 
but few who combine a_ broad 
knowledge of the principles that 
rule, and move mankind with a 
knowledge of the principles of natural philosophy. 
and amongst those few none is more eminent than 
Mr. Balfour. Had he not been a politician, he would 
have been a scientist of repute—if the attractions 
of literature had not intervened. Of all politicians 
who speak to men of our profession there is, 
then, none who is more listened to, 
none whose opinion commands more respect than 
he, for whilst we may feel in the presence of some 
who follow his cult that the wile of the serpent 15 
the motive power behind them, when Mr. Balfour 
speaks to us we know that we listen to that dove- 
like wisdom which characterises pure science—tem- 
pered, let it be admitted, when occasion demands, 
with a recognition of the fact that applied science is 
the best remedy for a high income tax! Such an 
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occasion Mr. Balfour found on Tuesday evening when 
he addressed the delegates of the International 
Electro-Technical Committee after dinner in the 
Connaught Rooms. The main theme of his excellent 
discourse was standardisation. He must have been 
tempted, in the presence of a body deeply committed 
to that practice, to “plump” unreservedly for 
standardisation, but the logical tendencies of his 
mind iestrained him and we observed with con- 
lerable pleasure that he insisted, more than once, 
on the value of individuality, “the source of all 
progress in the arts as in science, as in knowledge, as 
in philosophy, as in politics.” He thought “it was 
needtul that those who produced should not be 
hampered in the full freedom of their inventive 
capacity by any artificial rules laid down by any 
society, trade or other organisation,” and again, “ it 
would be disastrous if we allowed any trammels of 
rules, any too rigid technical regulations, to hamper 
the free ingenuity of mankind.” Lest we should 
lay ourselves open to the charge of taking from a 
speech only so much as met with our own favour, 
we must add that he expressed his conviction that 
the standardisation work of the Commission could 
be carried on without endangering that liberty of 
thought and action which appeared to him so essential 
to progress. We agree; but the danger can only be 
avoided by untiring watchfulness. So attractive are 
the allurements of standardisation that the most 
virtuous of St. Anthonys are likely to succumb. 
The world, especially a world *‘ hard up,” is all too 
prone to sacrifice a distant better to an immediate 
The tendeney of standardisation is to con- 
strain men to follow a beaten track through the 
realms of knowledge and of industry, and to leave 
unexplored the country beyond. It builds a high- 
way on which they may travel easily, fences it in 
and tempts or compels all to follow it. That tendency 
must be opposed, must be held in restraint. If we 
sell our souls to Standardisation for renewed energy 
and strength now, be sure Standardisation will exact 
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in the end its bond. 
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WHATEVER views may be held 
about the origin of the appeal made 
a few weeks ago by one hundred 
and seventeen “neutral” 
science, Whether we side with the Times in regarding 
it as More * Whitewash” applied by the Germans 
themselves to their offences, or look upon it as bond 
fide in origin. will not affect the issue for long or in 
any great degree. Science that is not international 
is not science at all, for unless the wisdom of the whole 
world is evoked, how can we be assured that some 
particle of the truth has not escaped us ? We may 
desire greatly to see Germany doing penance for her 
sins. The old Adam is still in us, and the humiliation 
of enemies is sweet, but whether Germany consents to 
replace a layer of whitewash by the white shirt of the 
penitent or refuses, the fact remains that German 
science must be recognised, and that, though we may 
refuse to take Germans themselves to our arms, we 
cannot wisely refrain from embracing their works. 
None will be so vain as to protest that German science 
before the war added nothing to the wisdom, content - 
ment, and prosperity of the world, and none can be 
foolish enough to suppose that German nature is so 
altered by the war that her patient methods of 
research will not revive. We say with certainty that, 
‘ust as the old Germany gave her measure of wisdom 
to mankind, so will the new Germany, and that to 
reject that wisdom, to put it outside a pale circum- 
scribed by allied scientists, would be the rankest folly. 
We can no more disregard what Germany may do 
after the war than we can extirpate all traces of the 
effect her pre-war science has left upon thought and 
industry. Indeed, were it possible to lay an indemnity 
on knowledge, we may doubt if any could have paid 
us better. To have the science of Germany at our 
command would put us in possession ot a valuable 
asset, and to reject the offer of it, even though we 
must give in exchange of our own, would be to rcb 
ourselves of a material benefit. But there is a higher 
plane on which the internationalisation of science 
may, now that our hate has had a year to cool, be 
sought. We desire greatly to see the world at peace, 
we long for the sheathing of the sword and for the 
banishment of international hostilities. It may be 
given to Science to be the real bearer of the olive 
branch. In her worship political boundaries dis- 
appear; her temple is the temple of all sects and 
races ; in her presence men are of no account, but 
only knowledge. Lf we can establish concord between 
the science of the nations lately at war, we shall bring 
a step nearer the establishment of a similar concord 
between the nations themselves. 
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Standardisation of American 
Locomotives. 


(From an American Correspondent.) 


WHEN the Government of the United States took over 
the railways as a war measure, one of the first activities of 
the United States Railroad Administration—the body 
put in control of the railway system—was to prepare 
designs for standard types of locomotives. This measure 
net with strong opposition, but it was carried out, and 





large numbers of the engines have been built. They are 
of six different types—see THe ENGINEER, November Ist, 
1918—-with a light and heavy design for each type, making 
practically twelve types of engines. The Government or 
Railroad Administration side of the controversy over 
standard designs was presented by Mr. McManamy, of the 
Administration staff, at the annual meeting of the Ameri- 
can Association of Locomotive Superintendents, and the 
following statement is an abstract of the main parts of 
his address. 

The fact that the standardisation programme was 
entrusted to a committee composed of some of the ablest 
locomotive superintendents and railway mechanical engi- 
neers, together with the engineers and designers of the 
locomotive building companies, should have been a suffi- 
cient guarantee that nothing radical or impracticable 
could come from the deliberations of such a committee. 

An attempt to agree on a single standard design for 
locomotives or rolling stock, without regard to the 
character of the service performed, would, of course, 
be impracticable, and such a plan must of necessity be a 
failure. Standardisation of certain dimensions and appli- 
ances common to all locomotives, and the preparation of 
designs for a number of standard types of locomotives 
using appliances common to all and which are as far as 
practicable interchangeable, is an entirely different pro- 
position, and is intended to bring about a condition which 
has been striven for by railroad men during the century of 
locomotive development which has just passed. 

While it has been generally agreed that rolling stock 
may be standardised, it has been pointed out that the 
differences in operating conditions, such as gradients, 
character of fuel, and nature of traffic would make a 
single standard design of locomotive impracticable. This 
is entirely true, and such a thing was not attempted. But 
it is equally true that a locomotive designed to haul a 
certain train at a pre-determined speed on a given gradient 
will perform that service equally well wherever that 
gradient may be. While standardising the design of 
locomotives does in a measure prevent some of the various 
designers from giving undue preference to their individual 
ideas, experience with the standardised designs has 
indicated that we have lost little or nothing of value 
thereby. 

If the practice of standardisation needed any justifica- 
tion, the illustration provided by the larger railroad 
systems in proceeding to standardise the equipment of 
their entire line and extending these standards as their 
lines are extended, either by construction or purchase, 
would surely be sufficient, and it has always been difficult 
to explain why parallel lines operating through the same 
section of the country over approximately the same 
gradients and handling the same kind of traffic should each 
have their different designs of equipment. The winter of 
1917 and 1918 exploded the theory that in order to render 
efficient service locomotives must be specially designed 
for the road on which they were to be operated. When 
it was necessary to bring western locomotives east, which 
was done to the extent of several hundred, it was found 
that these locomotives rendered excellent service, and 
the only interference was due to the difficulty in getting 
repair parts and getting employees familiar with their 
repair and operation, all of which would have been avoided 
by even a moderate degree of standardisation. 

What has been termed the “ nationalisation of railroad 
shops ”’ has resulted in 3493 locomotives receiving repairs 
at the works of other lines during the period from January 
Ist, 1918, to June Ist, 1919. The handling of these loco- 
motives, both in engine-houses and at shops, has necessi- 
tated additional material for each particular locomotive, 
and has frequently caused extended and expensive delays 
because the material was not in stock at the point where it 
was needed. ig thts 

Consider standardisation from the standpoint of pro- 
duction. One locomotive building firm was able to produce 
163 locomotives of standardised design in five weeks, 
while during the same period it was able to complete only 
104 locomotives of different individual designs. Another 
firm found that in a year it could produce 30 per cent. 
more tonnage of standardised locomotives than locomotives 
of similar weights, but built to separate specifications and 
designs. This indicates tremendous economies to the 
purchaser as well as to the builder. In computing the 
cost of a locomotive, it is necessary to include that of the 
design, the drawings, patterns, dies and formers. This 
expense is multiplied with the use of different designs. 
On account of this and of the reduced cost of work in the 
drawing-room and the preparation of bills of material, 
as well as in other overhead expenses, the actual cost is 
reduced from standardised locomotives. Furthermore, 
standardised locomotives will reflect superior mainten- 
ance, with consequent reduction of time spent for repairs 
at terminals and in shops. 

The Committee on Standardisation of Locomotives, 
working jointly with representatives of the manufacturers, 
brought about standardisation of the dimensions of 
numerous specialties. These specialties need not be of the 
same type or purchased from the same manufacturers. 
In fact, they may be of widely different design, yet their 
dimensions were standardised so as to be perfectly inter- 
changeable. This is true of injectors, lubricators, safety 
valves, power reverse gears and many other highly 
specialised productions. 

It has been objected that locomotives built to stand- 
ardised designs will not be uniform with the present 
standards; and therefore will increase the number of 
spare parts necessary to be carried in stock. This in some 
cases will no doubt be true. But, as a matter of fact, there 
is no more difference between the locomotives built to 
standard design, the working parts of which are largely 
interchangeable with other locomotives, than there is 
difference between two classes of locomotives on the same 
railroad. For instance, there are 66 different items, or 
10 per cent. of the total which are standard for all of the 
twelve standard types of locomotives. There are 110 
different items, or 16 per cent. of the total, which are 
standard to nine or more of the twelve standard types of 
locomotives ; and there are 165 different items, or 25 per 
cent. of the total number, that are standard to six or more 
of the standard types of locomotives. The importance of 
this will be more fully realised when we consider the fact 
that few roads will require locomotives of all of the twelve 
standard types. 





The work of standardisation covered a total of 1297 
items. All boilers and boiler seams are of the same general 
design, and superheaters of the top header type are used 
in all cases, although the number and length of units 
varies in the different types of locomotives. Tubes and 
flues are of only four lengths—15ft., 19ft., 20}ft. and 
24ft. All superheater flues are 5}in. diameter, and all 
fire tubes are 2}in. diameter for train locomotives and 
2in. for all shunting engines. Standardisation of fire-box 
dimensions permits the interchange of boiler and ash- 
pan details. The same length of fire-box is used on five 
and three designs, and three width of 66}in., 84}in. and 
96}in. serve the entire twelve designs. 

Innumerable details are susceptible to standardisation. 
Thus, the dome caps, safety valve fittings, injector check 
and pipe support, hand rail posts, longitudinal and radial 
staying of fire-box, tube and flue end styles, smoke-box 
and other details are interchangeable on all classes of 
locomotives. Foundation ring corners, staying in throat 
sheet, superheater damper arrangement and funnels are 
interchangeable for all road classes. Cylinders are of 
similar general design, with only differences in dimensions: 
and proportions imposed by the work to,be developed. 
Piston valves, 14in. diameter, are used on train engines 
except the lighter ‘‘ Mallet”’ type. All valve chest and 
cylinder glands are of similar design. »py Jo .f Li Mm 

Driving wheels of 57in. diameter are on three 
designs, and of 63in. on three other designs. Wheel 
centres and tires are largely interchangeable. The coupled 
driving axles of some heavy designs are the main axles 
of other designs. This applies also to driving boxes and 
their parts. All designs have main axle journals, either 
9in. by 12in., 10in. by 12in., lin. by 13in., and 12in. by 
13in., while all coupled axles have journals, either Qin. 
by 12in., 10in. by 13in., or llin. by 13in. All leading 
bogies are interchangeable, except for the heavy “‘ Mallet ”’ 
type, and all trailing bogies have the same brasses and 
boxes. One crosshead design serves eight types of engines, 
and numerous motion details are used on two or more 
types. Only three designs of tenders are required, having 
tanks of 8000, 10,000 and 12,000 gallons capacity. 

For the goods wagons it was possible to standardise 
numerous items. For example, three designs of bogies, 
with capacities of 20 tons, 25 tons and 35 tons, serve 
seventeen classes of wagons. The dimensions of draw- 
gear are uniform, while automatic couplings with their 
appurtenances are interchangeable universally. 

Standardisation does not mean stagnation. This is 
evidenced not alone by the railroads which have extensively 
adopted this principle on their own lines, but by companies 
which manufacture specialties used in railroad work. 
No one will accuse the air brake companies of having 
failed to keep abreast of the times, and yet their product 
is standardised to a very high degree. The same is true 
of a great many other specialty manufacturers. 

Surely no one will say that the adoption by this Associa- 
tion of standard dimensions for axles, journal boxes and 
contained parts, couplers or safety appliances has had 
the effect of reducing the carrying capacity or the types 
of cars which may be built. As the need for axles with 
increased carrying capacity became apparent, the need 
has been met. 

The instructions which were issued to the Locomotive 
Committee were to work up specifications for twelve 
types of locomotives with particular consideration given’ 
to creating standards of parts subject to wear and frequent 
replacement, so that as far as economy and efficiency 
permit, they may be made standard for as many types as 
possible, and permit the entry of better and improved 
parts in the future. It has been shown that it is possible 
to build locomotives covering practically the entire range, 
in weight, size, type and service, using to a very great 
extent standardised parts and dimensions without the 
introduction of any designs or parts whose reliability had 
not been demonstrated by extensive service. As a result, 
twelve classes of locomotives have been designed and 
built, with a great many parts standard to all of the classes 
of locomotives and with details interchangeable not only 
with locomotives of the same class, but with other classes. 

The same thing has been true of the rolling stock. No 
less than seventeen classes of wagons, including box, stock, 
gondola, hopper, refrigerator and tank wagons, have been 
designed of varying sizes, capacity and kind of construc- 
tion, and yet it has been possible to not only build these 
so that three kinds of bogies only are necessary, but also 
to realise a high standard of construction. Where standards 
are adopted under suitable safeguards, and where those 
not only engaged in the production, but also those who are 
responsible for the maintenance and operation, have 
their wishes considered, superior results may be expected. 

The measures of operation is the use which may be 
had from a locomotive or car. If, by reason of reduction 
in time at termini or time at shop, we can add | per cent. 
to the time available for service, we have in effect added 
one locomotive or car to each 100. An addition of this 
kind adds nothing to capital, costs nothing for repairs, and 
carries no charges for depreciation. 








UnpER the Ministry of Transport Act the Minister, 
before making any revision in rates, fares, charges, &c., 
must submit the question to a committee which, if for 
the purpose of increasing revenue, shall advise as to the 
best methods to obtain such increase from the different 
classes of traffic. The committee is to consist of five 
persons: one being a person of experience in the law, 
who shall be the chairman, nominated by the Lord 
Chancellor ; two being representatives of the trading and 
agricultural interests, nominated by the Board of Trade 
after consultation with the Associated Chambers of Com- 
merce, the Central Chamber of Agriculture, and other 
interests concerned ; one being representative of labour 
interests nominated by the Minister of Labour: and one 
being a representative of labour interests, nominated by 
the Minister of Labour after consultation with the Parlia- 
mentary Committee of the Trades Union Congress. The 
Lord Chancellor has now announced that he has nominated 
Mr. F. Gore-Browne, K.C., to be the chairman. The 
committee is quite advisory and not executive, and the 
Act allows the members to be paid “* such salaries or other 
remuneration as the Ministry, with the consent of the 
Treasury, may determine,” 
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Improved Key-Seating and Mor- 
tising Machine. 


AN improved duplex key-seating and mortising machine 
recently introduced by Smith and Coventry, Limited, 


Manchester, embraces several new features which are the 


outcome of many years’ experience with this class of tool 


“ 


THe Encincer”’ 


clear view of it whilst in progress is obtained, as will be 
gathered from Fig. 4. In this latter view also is visible 
the special clamp on the tailstock spindle, by which long 
slender work is supported against torsional vibration 
whilst cutting keyways or mortices near the tailstock 
centre. The jaw to be seen clamping the work is balanced 
by a similar jaw underneath the work, the two jaws being 
connected so as to counterbalance and not disturb the 
alignment of the work. The simultaneous vice has an 





FIG. 2 


through the spindle, so that cutters up to 1l}in. diameter 
can be inserted or withdrawn backwards through the 
spindle without disturbing the work upon which they 
may have been operating. 

The cutter carrying spindles run in self-adjusting double. 
cone bearings with a parallel bearing at the end remote from 
the cutter. They are driven by bevel gearing which is 
fully enclosed by the cutter head casting, and receives 
motion from a single constant-speed pulley through a 
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change-speed box giving’ three rates of speed to the 
spindle, namely, 350-400 and 700 revolutions per minute. 
The constant speed pulley runs at 480 revolutions per 
minute. The changes of speed can be made whilst the 
machine is running by revolving the hand crank P, Fig. 3, 
on a projecting bracket on the bed. One revolution ol 
this handle disengages the friction clutch, slides the gear 
| wheels into engagement, and re-engages the friction clutch 
The spindle heads have ample traverse in the direction 
of the spindles, the maximum distance between the spindle 
noses being 15in. and the minimum distance 4in. The 
manipulation of these slides is controlled by the crank R, 
Fig. 3, which is shown in position for moving the front 
| spindle slide. This crank, when applied to an adjacent 
| square end, effects the movement of the rear spindle head. 
| By the tightening of a milled nut 8 the spindle movements 
| may be connected to work simultaneously if key-seats are 
| required on both sides of the shaft. ’ 
For producing mortices a special arrangement of the 
| feed gearing is provided, which is instantly available by 
the movement of a small lever D, Fig. 3, and which is 50 
| arranged that the two cutters approach the centre of the 
| work simultaneously until they are about }in. apar'. 
| whereupon the traverse of the rear spindle head is reversed, 


FIG. 3—SIDE-VIEW, PLAN, AND END-VIEW OF KEY-SEATING MACHINE ‘ : : 
| so that the latter is withdrawn, whilst the front spindle 


| head continues its forward feed until the thin remaining 


and its defects. The machine and some of its details , auxiliary clip M, Fig. 3, which can be placed on the upper | wall is cut away. The gearing then trips and stops the 
are illustrated in the accompanying engravings. | ends of the jaws holding the work, and by this means they | feed altogether. The different stages of this operation 
The machine, as seen from the operator’s position, is 1 
shown in Fig. 1. The work to be operated upon is held | without abusing the right and left-hand screw which . e 
in a simultaneous vice and supported at the end by a| operates the jaws. It will be seen from Fig. 4 that the | heavy and long objects, the table has been made of a a? 
tailstock, as shown more clearly in'Fig. 2. By reason of | cutters are held in spring collets. These collets are closed | size with ample channels and tee slots, and is yg tO 
the absence of belts leading from the spindles the insertion | by a drawback rod N, Fig. 3, —— through the spindle, | over its full length upon the bed of the machine, which 1s 
and removal of the work is greatly facilitated, and a very | the diameter and bore of the collet being continued right | therefore made an the base. The overhanging table con- 


| are gripped to give a final definite locking of the vice | are clearly indicated by the position of the trip mechanism. 


As this type of machine has occasionally to deal with 
e 
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struction sometimes adopted is thus avoided. The table 
has a reciprocating movement of 12in., effected by a 
directly connected slotted crosshead T, Fig. 3, in prefer- 
ence to the long slender connecting-rods sometimes used 
for this movement. The position of the keyway in the 
length of the work is roughly decided by the position of the 
tailstock and the vice upon the machine table, the finer 
setting being achieved by means of a rack and pinion 
movement Y in the connection between the traversing 
crosshead and the work table. 

The limitations of the usual elliptical gearing for the 
traverse are overcome by means of a patented mechanism 
contained in the box carrying the disc. This mechanism 
is illustrated in Figs. 2 and 5. Underneath the disc, as 
shown in Fig. 5, is a large spur gear engaged by a spur 
wheel of half its size, which is carried loosely upon an 
excentric journal on a vertical shaft. A series of discs is 
also arranged on this shaft alternately journalled upon the 
shaft and upon excentrics similar to the one referred to. 
These discs transmit movement one to the other by means 
of pins provided with dies which engage in radial slots in 


the dises. The lowest dise has a bronze worm wheel upon 





FIG. 4—VIEW SHOWING WORK IN PROGRESS 


its circumference and runs at a constant speed, its rate of 
revolution being decided by the length of keyseat to be 
formed and being controlled by loose change gearing in 
the guard at the front of the machine—see Fig. 2. The 
action of the discs and their excentric journals gives a 
variable speed to the disc, which, as a consequence, rotates 
very slowly at that portion of its revolution correspondir g 
with the middle of the length of the key seat, and much 
more quickly at those points which correspond with the 
ends of the keyseat, the resulting movement of the table 
being much more uniform than has been found possible 
ot attainment by the use of elliptical gearing. As the 
number of traverses of the cutter in a given time is regu- 
lated by the possible rate of traverse of the cutter, with 
respect to accuracy and finish, this increased uniformity 
of the table traverse allows a larger number of traverses 
in @ given time and a corresponding reduction in the time 
occupied in cutting any keyseat. 

The depth feed of the cutter, which in ordinary practice 
varies from .004in. to .016in. at each traverse, is applied 
at each end of the traverse by a cam contained in the 
traverse gear-box and is operated by means of the long 
connecting-rod U and a ratchet mechanism in the base of 
the front spindle head. 
‘n operation at any moment is, as shown in Fig. 6, con- 
trolled by a small projecting lever which may occupy any 
one of three positions. 
the pawl operating the front spindle head is alone in the 


The arrangement of the ratchets | 


When the lever is in the position A | 





working position. When the lever is in the position B 
both the pawls for the front and rear heads are in the work- 
ing position, whilst with the vertical feed lever in the 
position C the spindle heads traverse simultaneously 
towards the centre. Soon after the contact of the stop 
collar F with the lever G the trip lever moves back to the 
position D, in which position the forward ratchet for the 
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FIG. 5—TRANSVERSE GEAR 


rear head is lifted out and the return ratchet is engaged. 
From this point the front head continues its forward 
movement whilst the rear head withdraws. Movement 
of the small lever to the upper left-hand position cuts out 
all the pawls, as does movement of the trip lever from C to 
E. The proportions of the various levers are such that 
the distance measured from G to F is exactly equal to the 
traverse of the slide before tripping. This feature is 
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FIG. 6—FEED RATCHET CONTROL MECHANISM 


directly useful in cutting keyways to a definite depth 

either to rule or by the use of a gauge inserted between G 
| and F. 
In actual tests of the machine it has been found that on 
| account of its greater rigidity and the greater power at 
| the spindles a rate of traverse corresponding to 36in. per 
minute at the middle of the length can be safely used with 
all but the most delicate cutters. 





As cotter ways and mortices are often required in steam 
engine work to have tapered ends to suit the draught of 
the cotter, an attachment can be made consisting of an 
auxiliary table, placed on the main table, and capable of 
a small angular movement on the surface of the main 
table, the auxiliary table being provided with tee slots to 
hold the work. The swivelling mechanism is operated in 
unison with the table traverse, and when the table swivels 
uniformly on each side of its central position the resulting 
cotter way has a taper at both ends. When the swivel 
is set to act solely on one side of the central line a taper is 
produced only at that end which is being machined when 
the swivel is greatest. The disc operating the swivel is 
graduated for tapers, and the whole attachment is of 
substantial construction and can be set up with very little 
trouble. The connection for the feed drive gearing is 
made by dropping a spiral pinion spindle on the end of the 
universal shaft into the bearing W, Fig. 3, provided on 
the traverse gear-box. The machine having been stopped 
at the instant of the feed application, correct timing of the 
two movements is ensured. 








A NEW DESTROYER. 


Ow Friday, October 10th, J. Samuel White and Co., 
Limited, of East Cowes, Isle of Wight, delivered to the 
Navy a new and powerful destroyer of the “‘ W”’ class. 
The vessel is named the ‘ Witherington.”” This name, 
which has not hitherto been applied to any war vessel, 
memorialises a celebrated hero of the battle of Chevy 
Chase in 1388, whose exploits are versified in the following 
lines : 


Witherington needs mu-t 1 wayle 
As one in doleful dumps ; 
For when his legs were smitten off 
He fought upon his stumps. 
Ballad of Chevy Chase. 


H.M.S. Witherington was laid down on July 29th, 1918, 
and launched on January 16th, 1919. She is of 1450 
tons displacement and 28,000 shaft horse-power. During 
extensive and satisfactory trials at Skelmorlie in the 
early part of September she attained a speed of 35 
knots. The vessel was constructed, engined and fully 
equipped by Messrs. White’s, her propelling machinery 
consisting of two Brown-Curtis geared turbines, whilst 
her oil-fired boilers are of the White-Forster water-tube 
type. 

The Witherington’s armament consists of superimposed 
guns fore and aft, anti-aircraft high-angle guns and triple 
sets of torpedo tubes amidships. This warship is the 
seventy-first torpedo vessel completed by the firm. 








WATER POWER IN ITALY. 


In Italy the greatest efforts are being made to make use 
of the natural resources of the country, with the result that 
the Societa per la Forze Idrauliche della Sila is constructing 
huge reservoirs which, it is estimated, will make it possible 
to generate up to 50,000 horse-power for industrial pur- 
poses. 

The reservoirs, which will be constructed on the plateau 
of Silano by damming the rivers Arvo, Neto, and Ampollino, 
will intercommunicate, thus forming a supply of water 
which will be used in three electric power stations. The 
river Arvo will be dammed so as to create a reservoir 
20 metres deep and containing 157 million cubic metres. 
The Ampollino will, in its turn, provide a reservoir 31 metres 
deep with 61 million cubic metres capacity. The Neto 
reservoir is 62 metres deep with 17 million cubic metres 
of space. The lakes Arvo and Ampollino constitute a 
reserve supply of water, which will provide a flow of 
6.5 cubic metres per minute at an altitude of 11,000 metres, 
while the Neto has a reserve supply with a constant flow 
of 8.5 cubic metres at an altitude of about 700 metres. 
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American Excavating 
filling Machine. 


A type of earth-handling machine that has come into 
extensive use in America within the past few years, as 
part of the general endeavour to replace human labour 
with machinery, is the back-filler for filling in excavations, 
such as trenches and ditches for sewers, water and gas 
machine 
illustrated in the accompanying drawing and in the 
engravings on page 412 is of the scraper type, in which 
an adjustable steel panel is operated by a species of loco- 
be used as an 
excavator, handling a drag-line bucket by the same two 
cables that handle the scraper, or having a grab bucket 
It can be used also as 


mains, foundations and other works. The 


motive crane. The same machine can 


operated from the hoisting cable. 
a locomotive crane. 


The steel underframe has its rear end carried by a pair 
of caterpillars placed under the turntable supporting the 
swinging frame on which are mounted the machinery and 
The forward end of the underframe is 
carried by a pair of wheels on a swivelled steering axle. 
Gears 
are of cast or forged steel, and high-speed spur gears the 


the boom or jib. 


Steel and iron construction are used throughout. 


30hp Petro/ 
Engine 
































and Back- 


Fairlead 


swinging pinion. 
ing machinery by means of clutches. 
The jib is V-shaped, 30ft. to 50ft. long, composed 


bottom flanges. Its end sheaves are 12in. 


holes in the sheave pin. The luffing or topping lift 


by means of a sliding pinion. 
by a self-acting friction brake. 


rollers on horizontal shafts in front of the sheaves. 


jib sheaves. 


part tackle with 4in. sheaves. 


view of the work. 


shown in one of the photographic views. 
working order weighs about 12 tons. 
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SELF-PROPELLING CATERPILLAR EXCAVATING AND 


teeth cut out of the solid metal. The swinging or revolv- 
ing frame is pivoted on a centre casting. and rides on four 
steel bronze-bushed rollers 8in. diameter, which travel on 
a circular track forming part of the circular reck bolted 
to the top of the underframe. Upon the revolving frame 
is a steel A-frame, which carries the boom topping lift 
or luffing tackle. 

The caterpillars have the travelling surfaces made of 
7in. channels, 18in. long, riveted to endless chains of cast 
links having hardened steel pins and bushings. 
These chains travel over driving sprocket wheels spaced 
4ft. 9in. centre to centre, between which are self-adjusting 
live rolls, which hold the travelling surfaces in contact 
with the ground. The front wheels are 38in. 
with I6in. tires, and are mounted on an axle composed of 
a pair of 8in. channels with top and bottom cover plates. 
This axle is pivoted horizontally for steering and vertically 
to allow for irregularities in the surface of the ground, thus 
providing a three-point support for the underframe and 
eliminating torsional strains. 

An internal combustion four-cylinder vertical engine 
of 30 horse-power, running at 700 revolutions, operates 
all the machinery through a shoe-type friction clutch 
acting on the inside surface of the fly-wheel. Cooling 


steel 


diameter, 


of the circulation water is effected by a radiator of the | 
The clutch shaft is geared to a main jack | 


tubular type. 


shaft or countershaft, which extends across the revolving | 


frame and has a cut steel spur pinion to operate the hoist- 


ing and digging shafts and bevel pinions to operate the | 


swinging and propelling mechanism. The drums are | 
l2in. diameter, driven by 24in. outside friction bands, 
Sin. wide and provided with 24in. band brakes 3in. wide 
operated by treadles. : 

Swinging is effected by a train of gears between the 
countershaft and the pinion which engages the circular 


rack. Reversible motion is provided for by a pair of 


mitre gears mounted on the countershaft and driven by 
cone friction clutches having an asbestos friction lining. 
These gears mesh with a third mitre gear on the upper end 
of the vertical shaft, which is geared to the shaft of the 


| an increase of 69,000 tons, and in France of 65,000 tons. 
| The world’s total 
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LLOYD'S REGISTER SHIPBUILDING RETURNS. 


AccorRDING to the returns of Lloyd's Register, the ton- 
nage being built in the United Kingdom at the end of 
September, viz., 2,816,773 tons, shows the large increase 


of 293,000 tons as compared with June, and is over | 
1,070,000 tons more than the work in hand twelve months | 


ago. The largest increase during the quarter took place 
on the Clyde, in which district there are now 992,298 tons 
under construction. The total tonnage of vessels com 
menced during the quarter amounted to about 714,000, 
and the list includes many large vessels. There 
being built at the end of the quarter 151 vessels of 6000 
tons and upwards, as compared with 129 at the end of 


were 


June. The vessels of 10,000 tons and upwards amount 
to 42. The output during the quarter, however, shows a 


decrease of about 112,000 tons as compared with that of 
the previous quarter. 

The total being built abroad—5,231,809 tons 
262,000 tons lower than the total being built at the end 
of June, the fall being due to a considerable decrease in 
the tonnage being built in the United States. The total 
for Italy—285,928 tons—includes the work in hand at 
Trieste, amounting to 110,000 tons. In Holland there was 


is about 


8,048,582 tons —was about 31,000 tons 
higher than the figures recorded for June. 

The tonnage of vessels actually being built under the 
supervision of the Society's surveyors and intended to be 
with Lloyd’s Register amounts to 4,835,000, 
viz., 2,250,924 tons in the United Kingdom and 2,583,881 
tons abroad. The total figures form a record and show an 


classed 


For propelling, the driving shaft of the 
caterpillars is operated by a vertical shaft passing through 
the centre of the pivot casting and driven from the swing- 


two Tin. channels with lacing angles over the top and 
diameter, 
lubricated by means of compression grease cups through 


operated by a 12in. drum driven from the digging shaft 
The jib is held in position 

The fair-lead at the heel 
of the jib consists of two inclined sheaves and wide-faced 
The 
shafts and rollers are lubricated in the same way as the 


Hoisting and digging or hauling lines are fin. wire cables, 
while }in. cable is used for the topping lift, which is a four- 
Operating levers and brake 
treadles are concentrated conveniently at the right-hand 
side of the machine, where the operator can have a good 


This machine will handle a 6ft. back-filling scraper, 
a }-yard grab, or a }-yard drag-line bucket of the type | 


The machine in 
It is built by the ! 


BACK-FILLING 


————— 
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Water Power in the Indian Centra, 
Provinces. 


of 


In view of the increasing attention which is being paid 
to the utilisation of water power for industrial PUrposes in 
India and the high degree of success which has been secured 
by several of the large schemes already carried out, th, 
following particulars of the natural resources of this kind 
possessed by the Central Provinces are of topical Interest 
The information, which we have extracted from /ndiq, 
Engineering, is based on a report by Mr. E. Batchelor 
LC.S., to the Indian Industries Commission. The falls oj 
water which Mr. Batchelor reviews as regards the possi. 
| bilities of utilising them for power purposes are as follows. 

(1) The Indrawati River at Chitrakot in the Busta; 
Feudatory State.—This is mentioned as a very promising 
scheme. As gauged by the Executive Engineer in May 
1906—probably the driest period of the year—the main 
| channel was passing 720 cubic feet per second with a verticag| 

fall of 97ft., while a secondary channel was passing 40) cubic 
feet per second with a drop of 85ft. The power availab) 
is thus 8276 horse-power, or 6207 kilowatts from the two 
But if the water can be stored very 
The catehment are; 


1s 


| channels combined. 


favourable results might be secured. area 


Efe 
Backhilling 
Seraper 
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above the falls is 6400 square miles and the annual rainfall 
50in. If 24in. be reckoned as the run-off and the fall at 
100ft., the horse-power available is 128,000. 

(2) The Nerbudda Falls at the Marble Rocks, near Jubbul- 
pore, have a fall of 30ft. and the catchment area is 620) 
square miles. 

(3) The Falls in the Bina River just above Rahatgarh, in 
the Saugor District.—There there is a fall of 50ft. and the 
catchment area is 500 square miles. The situation is 
favourable for a reservoir to store the whole of the run-off, 
so that not reckoning any additional head provided by 
the reservoir some 3750 horse-power could be secur d. 

(4) The Bina River Below Rahatgarh.—There there ts 4 
site unusually favourable for a cheap storage reservoir to 
hold up 30,000 million cubic feet. With a mean depth of 
100ft. this reservoir could furnish 10,660 horse-power 
capable of distribution to Jubbulpore, 115 miles distant ; 
Bina Junction, 25 miles ; Cawnpore, 225 miles ; Gwalior, 
170 miles; and Agra, 230 miles. 

(5) Chornai River in Bilaspur District.—There is a fall 
in the river two miles below Lemru village at a distance 
of 45 miles from the Charupa railway station on the Bengal- 
Nagpur Railway. The river falls about LOOft. in a quarter 
of a mile, has a catchment area of 150 square miles above 
the fall, and would yield from 1700 to 8330 horse-power 
according to the season. 

(6) Pendra Zamindari, Tan River.—The plateau there 
is from 2000ft. to 2200ft. above sea level and the Tan 
River falls to a level of about 1300ft. in a distance of six 
miles. It is thought possible to provide a reservoir to hold 

up the discharge from some 15 square miles of catchment 
in an area of very heavy rainfall and with a flume of about 
5 miles in length and a mile of pipe, to generate some 
2100 horse-power at Maroi, which is about 20 miles from 
Pendra. : 

(7) Amraoti District, Melghat, Chikalda Plateau.— This 
scheme, Mr. Batchelor believes, provides the largest head 
in the province, viz., 1800ft. The area of the plateau from 
which water can be stored is 3744 acres and the horse- 









increase of nearly 130 per cent. on the highest total ever 
reached in pre-war times. 





power available 2340. 
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(8) Bahnur River. -A favourable site for a dam about 
half a mile in length is suggested between Tekra and 
Ambapurti, where the river bed is at a level of 2100. The 
water could be led down to level 1500 and made to generate 
1590 horse-power. The catchment area is 12 square miles. 

In the Wardha District two falls are mentioned, one 
the Kosara Falls of the Wardha River, 19ft., and the 
other the Palgaon Falls of the same river, 1L5ft. The 
first is 20 miles distant from Hinganghat and is capable 
of vielding 377 horse-power; the second is capable of 
yielding 2000 horse-power. Then there is the important 
Nilewani Ghat scheme, which is estimated to provide 
90,333 horse-power, 








THE INDUSTRIAL LEAGUE AND COUNCIL. 


On Wednesday evening the annual dinner of the 
Industrial League was held in the Connaught Rooms, the 
company numbering, we judge, well over five hundred. 
Within the past few months an important step has been 
taken, and the amalgamation of the Industrial League 
with the National Reconstruction Council is complete, 
and it may be anticipated that the good work that was 
done by the two bodies when acting independently will 
be more than twice as great now that their efforts are 
unified. 

Mr. George Roberts occupied the chair, and the principal 
guest of the evening was Lieut.-Colonel John Ward, 
general secretary of the Navvy’s Union. Both spoke at 
some length, and with more than usual brilliance. Natur- 
ally, the subject that both discussed was the attitude of 
labour at the present moment, and neither hesitated to 
tell labour quite candidly and openly that it was playing 
a foolish game. Of course, both admitted the fair claims 
of labour, but both condemned lightning strikes, and 
insisted on the necessity of increased output. They were 
listened to with the perfect good humour and the heartiest 
of accord by a party which numbered a great many work- 
ing men and labour leaders. 








LAUNCHES AND TRIAL TRIPS. 


S.S. Kara; built by William Gray and Co. (1918), Limited ; 
to the order of F. C. Strick and Co., Limited ; dimensions, 
length 314ft. 9in., breadth 43ft., depth moulded 23ft.; to carry 
4000 tons deadweight ; engines, triple-expansion, 22in., 36in., 
and 59in. by 39in. stroke, pressure 180 lb.; two boilers, L5ft. 6in, 
by Loft. 6in.; constructed’ by the builders ; maiden voyage, Satur- 
day, October Lith. 








\ Biti To PREVENT “LIGHTNING StRIKES.’’—The Liberty and 
Property Defence League has prepared for immediate presenta- 
tion to Parliament a Bill under the title of the Trade D.sputes 
Bill, with the double object of securing an interval for reflection 
before a trade dispute is allowed to develop into a strike or 
lock-out and of vest ng in the members of a union —as dist net 
from the executive —the right to say whether the authority and 
funds of the union shall be employed for the purpose of a str. ke 
or lock-out. It is proposed to provide that a strike or lock-out, 
whether or not @ union is concerned, shall not take place until 
fourteen days after a statement relative to the dispute has been 
published by the Minister of Labour, and that a union shall not 
be concerned in a strike or lock-out until it has obtained the 
approval of the members. It is not intended to interfere w.th 
the right of members of the union to strike or not to strike, 
whatever the result of the ballot, but if the ballot went against 
the strike they could not receive strike pay from the union 


\ COMBINATION OF AGRICULTURAL ENGINEERS.—-On Thursday 
of last week the Agricultural and General Engineers, Lim ted, 
Cooitral House, Kingsway, gave a little dinner to the members 
of the combination and their friends. Although the A.G.E. 
has issued an attractive pamphlet entitled ‘* The Policy of the 
A.G.E.,”” we must confess that we are still in some obscurity 
a: to the objects in view. We gather, however, from a speech 
made by Mr. A. W. Maconochie-—of tinned provisions fame— 
that sometime ago he was approached by several firms engaged 
in the agricultural eng neering trade with a request that he 
would effect their amalgamation without destroying their 
individuality. Mr. Maconochie undertook the task and con- 
stituted the A.G.E. from Aveling and Porter, Limited, E. H. 
Bentall aad Co., L’mited, Blackstone and Co., Limited, Richard 
Garrett and Sons, Lim'ted, and James and Frederick Howard, 
I.m'ted. We understand also that the long experience of these 
firms and the high class of their workmanship is to be coupled 
w.th mass production to put the combination in an unassailable 
position in the supply of all classes of agricultural and a fair 
proportion of general machinery. But each firm is to remain 
wholly uader the control of its own ch‘efs and staffs. With the 
great reputation already enjoyed by the constituent firms, we 
cannot doubt that the A.G.E. has a useful and prosperous career 
hefore it. 

Prizes roR ARCHITECTURAL AND Museum Stupies.—The 
London Cowity Council is offering three prizes, one of £10 and 
two of £5 each, for drawings of buildings or artistic objects in 
museums—South Kensington Museum and the British Museum 
espec'ally. The prizes will be awarded under the following 
conditions :—(a) Candidates must be ordinarily resident within 
the area of the administrative county of London, and must be 
either (.) students in schools of art or technical inst.tutes which 
are maintained or aided by the Council, or (ii) holders of the 
Council’s full-time art scholarships. (6) Works submitted for 
competition must have been executed since Easter, 1919, and 
must not previously have been utilised for any competition. 
(ec) The sets which receive prizes will become the absolute 
property of the Council. (d) The drawings may be in pencil, 
ink or colour, as may be best fitted to the subjects represented. 
The subjects selected may be in several classes of work or 
wholly in one, as, for instance, goldsmiths’ work, furniture, 
tained glass, pottery, ironwork, fine textiles, embroideries, &c. 
(e) All the drawings should be of imperial size, or mounted, 
two or more together, on sheets of that size. (/) The aim should 
b> to represent the objects as fa'thfully and carefully as possible. 
Mere sketches wll not be accepted. Fidelity in the drawing 
will be more highly valued than a large gumber of studies. As 
far as possible; the drawings should be of full size, or drawn to 
an actu:l or approximate scale. The seale used should be 
indicated o1 the drawing, and any explanatory notes added 
which are thought desirable. (g) Students are recommended to 
select objects in the classes of work in which they are most 
interested, and from Gothic or Kastern examples as much as, or 
more than, from those of the Renaissance style. The drawings 
‘must be delivered before noon on Saturday, November 8th, 
1919, together with the application form at the London County 
Council Education Offices, Victoria Embankment, W.C. 2. 
Application forms (T.2-251) may be ohtained from Mr. R. 
Blair, Education Officer, at that address. 
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INTRODUCTION. 

THe general principles guiding the work of the Committee 
may be summarised as follows :—-While it is possible for the 
State by means of suitable grants to individuals or the generous 
support of universities and other independent institutions for 
research to encourage the pursuit of research in pure science, 
it is dangerous, and even fatal, to attempt to organise it. Re- 
search of this nature has no other aim than the creation of new 
knowledge and is impatient of the control which is inseparable 
from the idea of external organisation. On the other hand, it is 
necessary for the modern State to organise research, including 
those simpler types of research which we may call investigation, 
into problems which directly affect the well-being of large 
sections of its people. Such researches and investigations deal 
either with applied science or, if they are conducted in the realm 
of pure science, are undertaken with a specific end in view. ‘To 
take only one example from the experience of the past four years, 
the problem of the detection of enemy submarines called for 
the skill and effort of the ablest physicists and mathematicians, 
for the most part men whose lives had been devoted to purely 
scientific investigation. The skill which had been so fruitfully 
devoted to these investigations had now to be turned in a per- 
fectly new and definite direction. As a result of the labours of 
these men of science, not only did a large measure of success 
crown their efforts, but, in addition, for the investigators them- 
selves there have been opened up new and attractive fields for 
further inquiry into the phenomena of sound in earth and water. 
Thus pure science is likely to receive a rich return for the time 
and skill devoted to the solution of problems of national im- 
portance. 

But if the organisation of research for public purposes is to 
he effective and economical, it is necessary to arrange for a 
central clearing-house which will be cognisant of the general 
lines of research undertaken by different departments of Govern- 
ment, and a central body connected therewith capable of under- 
taking or organising research which it is agreed can best be con- 
ducted by one agency in the interests of all. 

On the other hand, it is dangerous, and even fatal, under 
peace conditions for the State to attempt to conduct researches 
and investigations for the immediate benefit of industries which 
are not under State management. Industrial research is as 
integral a part of production or distribution as advertisement or 
insurance. But this does not preclude the State from encourag- 
ing the organisation of research within an industry by means of 
grants-in-aid made under suitable conditions, or even by means 
of preliminary demonstrations of the valuable results which a 
well-conducted research may be expected to secure. 

It would be fatal to the success of a department entrusted 
with the encouragement and organisation of research to concern 
itself with the exploitation or commercial development or 
administrative application of the results which may be obtained, 
for at this stage enter questions of profit and expediency which 
would certainly be thought to affect, even if they could in prac- 
tice be prevented from influencing, the scientific findings for 
which the department is responsible. 


PART I. 
INDUSTRIAL RESEARCH ASSOCIATIONS, 


During the past year steady progress has been made with the 
formation and development of research associations. The 
British Photographic Research As-ociation has completed its 
preliminary survey of the field of research, and has drafted a 
valuable and comprehensive scheme .of work, which we think 
other research associations might usefully consult as an example 
of the way in which their plans of campaign may be attractively 
presented to their members. The Research Association has 
decided to attack the problems which confront it not on'y by 
the empirical methods which have brought the photographic 
industry the success it has already achieved, but also by investi- 
gating fundamental principles. This is a Jong-sighted view 
which we welcome. 

The British- Scientific Instrument Research Association, 
which was planned at the outset ‘‘ on lines broad enough to 
include all scientific instrument makers,” began by being 
mainly an association of makers of optical instruments, although 
it included several important firms outside the optical instrument 
industry. During the year the prospect, foreshadowed in ovr 
last report, of its becoming the representative industrial body 
dealing with the application of science to the manufacture of 
instruments of precision has been closely approached, for the 
bulk of the important firms in the X-ray electro-medical instru- 
ment industry and the elgctrical scientific instrument industry 
have joined it. It has therefore been necessary to extend the 
seale of grants to this Association. Very exceptional terms 
have been given to the Association, because their industry falls 
wholly within the class of ‘‘ key ” industries. Another industry 
falling partly into this class is glass manufacture. The making 
of scientific glassware in this country is essential to the nations] 
interests, and can only be deveioped in connection with the 
manufacture of other kinds of glass. Accordingly, an errange- 
ment has been made with the Glass Research Association that 
the department wil] guarantee an expenditure of £20,000 a year 
for five years on condition that the members of the Association 
raise £4000 a year during the same period. 

In the engineering group of industries the only Association 
as yet established is the British Motor and Allied Manufacturers’ 
Research Association, which came into existence during May. 
Representatives of the m>chanical engineering industry are. 
however, considering arrangements for investigating the science 
of the engineering workshop. 

Reference was made in last year’s report to the difficulties 
encountered in securing joint action between the makers and 
users of refractories in the task of organising research on these 
important materials. It is therefore of great interest to be able 
to record the fact that a separate research association for the 
makers of refractories is just about to be launched, and that its 
promoters have secured the support of a number of users of 
these materials. The users of refractories have also been active, 
and, in addition to the Glass Research Association, to which 
reference has already been made, a Portland Cement Research 
Association is now at work, while the scheme drawn up by the 
representatives of the Non-ferrcus Metals Research Association 
has been approved by the department, and its Memorandum and 
Articles of Association are under consideration by the Board of 
Trade. 

One of the most interesting developments during the year 
has been the decision of two separate but closely related indus- 
tries, viz., cutlery manufacture and file making, to establish a 
single research association under the name of the British Lighter 
Metals Research Association (manufacturing processes). These 
industries are centred in Sheffield, but important branches are 
carried on elsewhere. The task before them is formidable from 
its magnitude, but the promoters are confident that an efficient 
scheme of co-operative research can be devised, and that by its 
aid they will be able to maintain the high reputation of English 
hand tools. Doubts as to the future organisation of the industry 
have for the present completely put an end to the movement 
mentioned in our last report of the Mining Association of Great 
Britain towards the establishment of a single research associa- 
tion for the whole kingdom. The increased cost of labour has 
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caused the outlook for the shale oil industry to be so anxious 
that the est«ublishment of the research association, which w> 
had approved, has been suspended, although the firms had 
already paid in their subscriptions. Similarly, the hope 
expressed last year that the engineers and shipbuilders of Scot- 
land and those of the North-East Coast of England would soon 
be able to combine for the purpose of framing and carrying out 
a single scheme of co-operative research has not yet been 
realised, though the movement is still going forward. 

The list of research associations to which licences have been 
issued up to July 31st is as follows :—British Photographic 
Research Association ; British Scientific Instrument Research 
Association ; British Research Association for the Woollen and 
Worsted Industries ; British Portland Cement Research Associa- 
tion; British Boot, Shoe and Allied Trades Research Associa- 
tion; British Motor and Allied Manufacturers’ Research Asso- 
ciation; British Empire Sugar Research Association ; British 
Cotton Industry Research Association ; British Iron Manufac- 
turers’ Research Association. 

The list of those ‘‘ approved ” at the same date is :—Research 
Association of British Rubber and Tire Manufacturers ; British 
Music Industries Research Association; Linen Industry Re- 
search Association ; Glass Research Associaticn ; British Choco- 
late, Cocoa, Sugar Confectionery and Jam Manufacturers’ 
Research Association; Scottish Shale Oil Trade Research 
Association ; British Non-ferrous Metals Research Association ; 
British Refractories Research Association. 


PART II. 
THE NATIONAL PuoysicaL LABORATORY. 


Various matters during the past year have raised in an acute 
form the general question of the relation of Government to the 
testing of ordinary commercial products. On a consideration 
of the report of our Committee we advised your Lordships that 
in our opinion the routine testing of ordinary commercial pro- 
ducis is not, and ought not to be, within the functions either of 
the National Physical Laboratory or of this department, though 
the research necessary to the establishment of suitable tests for 
these purposes would properly rest with the Laboratory, and 
would carry with it the necessity of conducting preliminary 
tests, and possibly the occasional testing of specimens of the 

roducts in question for the purpose of reviewing the tests. 

e understand that this view commended itself to the Govern- 
ment, and that proposals for State action in respect of the 
promotion of standardisation, in which the Nationa] Physical 
Laboratory would take a part such as we have suggested, are 
now under consideration. : 

So far as gauge work for military purposes is concerned, it 
has been arranged at a conference of the Ministry of Munitions 
with this department that the Inspection Department of the 
Ministry will revert to the pre-war practice of testing all the 
gauges intended for its own use. The Nationa] Physical Labora- 
tory will no longer be responsible for this work. It was, how- 
ever, considered desirable that the standards and methods of 
measurement of the two establishments should be maintained 
in close correspondence. With this object in vicw, it was 
arranged that all new standards of measurement and stardard 
measuring machines obtained by the Inspection Department 
should be tested by the National Physica! Laboratory before 
being taken into use; that members of the staffs of the two 
establishments should exchange periodical visits to inspect 
measuring machines and study new methods ; that the National 
Physical Laboratory should test and re-test “‘ check” gauges 
used by the Inspection Department : that the Laboratory should 
make some of the more difficult checks which require specia! pre- 
cision plant for their manufacture: and that the Laboratory 
would periodically test samples of gauges which had been pre- 
viously tested by the Inspection Department. It was also 
arranged that in case of dispute as to the accuracy of any gauge 
tested by the Inspection Department the question should be 
referred to the Laboratory for final decision. The present store 
of gauges at Teddington will be transferred to Woolwich Arsenal 
as soon as possible, and be under the control of the Inspection 
Department, but arrangements will be made for the Laboratory 
to hold a stardard set of gauges for any ammunition or other 
‘store’ of which large quantities are likely to be needed in 
times of national emergency. Inspection gauges for aircraft 
and workshop gauges for contractors will be tested as hitherto 
by the National Physical Laboratory. 


Tue Furr REsEARCH BOARD. 


In view of the cessation of war conditions and of the recent 
developments in the coal-mining industry, the Fuel Research 
Board feel it to be desirable that they should reconsider the whole 
outlook as regards their researches into the more economical 
use of the fuel resources of the nation. In a report which they 
propose to issue shortly they intend to deal with this subject. 


Tse Peat INQqurryY COMMITTEE. 


The Fuel Research Board having given most careful attention 
to both the principal and the supplementary reports of the Irish 
Peat Inquiry Committee, have submitted their views to the 
Committee of Council. The matter is still under the considera- 
tion of the Government. 


OrHeR Work of THE FUEL RESEARCH BoaRD. 


Pulverised Fuel.—It was stated in our last report that the 
Board had appointed a representative to investigate this subject 
in the United States on their behalf, andtoreport tothem. This 
report has now been published under the title of “‘ Pulverised 
Coal Systems in America.’ The bare fact that this methcd is 
now being applied to the burning of over ten million tons of coal 
per annum in America is in itself strong reason for its serious 
consideration in Great Britain. : 

Gas Standards.—The Board, having made the necessary in- 
vestigations and inquiries, presented their report to the Board 
of Trade on March 20th. Two main consideraticns were in 
the mind of the Board in preparing their report—first, the 
national importance of obtaining from the coal used by the gas 
undertakings the largest possible proportion of the heat units 
it contains in the form of gas available for distribution to the 
consumers ; and, secondly, the necessity of ensuring that the 
consumers should in future only be charged for thermal value 
actually received. 


Power ALcoHOL. 


In October last Mr. Walter Long appointed an Inter-depart- 
mental Committee to consider and report upon (1) the various 
available sources of supply of alcohol, the methods of manufac- 
ture, and the cost of the product ; (2) the suitability of alcohol, 
either alone or in admixture with solid, liquid, or gaseous com- 
bustible substances for use in internal combustion engines and 
the modifications necessary to the attainment of efficiency ; 
(3) the question of denaturing the alcohol, and the alterations 
to be made in the present Excise arrangements. The Com- 
mittee presented an interesting report on June 23rd last, in 
which the wide range of possible sources for ‘‘ power aleohol 
was reviewed, the directions in which further inquiry and 
investigation are desirable were indicated, and improvements 
in present arrangements for denaturing, importation, and dis- 
tribution were suggested. Should any permanent organisation 
be established as the Committee desire, it is of great importance 
that the arrangements made should be such as to bring the study 





1“ Pulverised Coal Systems in America,” by Leonard ©. 
Harvey. Published by H.M. Stationery-oflice. Price 2s. 6d, 
net. Summarised in THE ENGINEER for July 4th, 11th, and 18th. 

2 Report tothe Board of Trade by the Fuel Research Board 





on Gas Standards [Cmd. 108], price 1d. 





420 


THE ENGINEER 


Oocr. 24, 1919 








of alcohol as a fuel into close association with that of other forms 
of fuel, whether solid, liquid, or gaseous, for the economic factor 
will in the end inevitably condition the possibilities of its extended 
application. The price, in other words, will be found to be the 
decisive element in its use. 


Mine Rescue APPARATUS, 


The work of the Mine Rescue Apparatus Research Committee 
has continued without intermission throughout the year. Their 
first report was published last autumn’, and was forwarded in 
due course to the Home Secretary. No further report has yet 
been issued, though the Committee’s second report 1s now being 
prepared. The physiological aspect of some of the experimental 
work conducted in Edinburgh relating to the fitness and physical 
capabilities of miners and others is shortly to be dealt with ir a 
separate paper to be given before the Physiological Society of 
London. 


THE Foop INVEsTIGATION Boarp. 

The Engineering Committee, under the chairmanship of Sir 
Alfred Ewing, has continued the work of the Refrigeration 
Research Committee of the Institution of Mechanical Engineers, 
which presented a very complete and masterly report in 1914 
on the standard in refrigeration and its units of measurement. 
The present Committee is concentrating on the problems arising 
out of the development of cold storage in this country, viz., 
the type of wagon and barge best suited for the carriage of frozen 
produce. A Sub-committee on Cars and Barges has already 
published a report upon the construction of refrigerating railway 
wagons.* The Great Northern, Great Western, London and 
North-Western, and the Midland Railways and their engineering 
staffs have rendered ready help, and have lent insulated wagons 
of standard types for the purposes of experiment. Another 
sub-committee, under the chairmanship of Sir Richard Glaze- 
brook, has established a plant at the National Physical Labora- 
tory for ‘“‘ experiments upon the influence of the nature and 
construction of the walls upon the flow of heat into a closed 
space. 


Tue Tin anp TunGsTteN ResEarcn Boarp. 


The Tin and Tungsten Research Board, which was established 
last year, has now issued its first annual report. The work 
of the Board has been hampered by the shortage of materials 
and research workers, but six papers have been read before the 
Institution of Mining and Metallurgy, in which the results of 
some of the investigations have been described, while Professor 
Truscott, assisted by Messrs. J. H. Goodchild, K. S. Low, and 
H. L. Burnie, has completed his research into slime treatment 
on Cornish frames, and his conclusions have been published in 
Bulletin No. 175 of the Institution. As a result of the whole 
series of tests, modifications of two fundamental factors in policy 
have suggested themselves, one being in favour of rapid enrich- 
ment, in place of the present practice of gradual enrichment, 
the other being in favour of extending the practice of 
fine grinding the sand residues. Professor Truscott claims that 
by a systematic adoption of these two practices an increase of 
1l per cent. of the present recovery of tin would be gained. 


OxYGEN RESFARCRH. 


In May of last year our Committee on Mine Rescue Apparatus 
called our attention to the desirability of certain researches 
being undertaken into oxygen apparatus and the use of oxygen, 
but we understood that several departments of Government 
were making investigations into these and allied subjects, 
though there was no means of knowing the exact scope of their 
activities. A conference of all the departments concerned 
was summoned, and in July, 1918, an Oxygen Uses Co-ordination 
Committee was established under the War Priorities Committee 
for the purpose of associating together those directing oxygen 
research for the Government. In January last the War Priori- 
ties Committee ceased to exist, and at their request, with the 
eoneurrence of all concerned, the Oxygen Uses Co-ordination 
Committee was transferred to this department and placed in 
charge of a large part of the researches hitherto conducted hy 
the various departments of war. The title of the Ccmmittee 
was accordingly altered to the Oxygen Research Committee. 
The therapeutic uses of oxygen, shown by recent practice to be 
capable of very great extension, are being actively inve-tigated 
by the Medica! Research Committee in close co-operation with 
the Oxygen Research Committee. The study of improved 
containers and cylinders, of gauges and general appliances, of 
different systems of oxygen production, and of aircraft and 
industrial u-es falls, on the other hand, to this d»partment. 
The development of the methods of holding and transporting 
liquid oxygen is a matter in which the Oxygen Research Com- 
mittee are co-operating with the Air Ministry. War-office, and 
Mine Rescue Apparatus Research Committee, particularly with 
regard to the use of oxygen for airmen at high altitudes, and for 
the treatment of patients in hospitals and of casualties in war- 
time and in mines. The Committee have also been giving atten- 
tion to the uses of oxygen for industrial purposes, and many data 
have been collected with a view to inviting in due course the 
co-operation of commercial firms in research work. 


Gas CYLINDERS RESEARCH. 


The incentive to the formation of this Committee was the 
desire of the Home-office experts, through the Oxygen Research 
Committee, that the whole question of the manufacture and 
transport of cylinders used for compressed gases should be 
investigated with a view to amending the present specification 
of materials of which cylinders must be made in order to comply 
with the railway regulations. It was suggested that this speci- 
fication was now out of date, in view of the progress which had 
been made during the last twenty years in steel manufacture 
and treatment, and that the regulation therefore compelled the 
employment of an unnecessarily heavy type of cylinder. During 
the war a number of light high-tension steel cylinders for oxygen 
for airmen had been made to an Air Ministry specification, 
and these, at the instigation of the Oxygen Research Committee, 
were thoroughly tested and examined mechanically and metal- 
lurgically by the National Physical Laboratory. The Gas 
Cylinders Committee took up this work, and, on the basis of the 
reports made by the National Physical Laboratory, are con- 
tinuing the research with a view to evolving a suitable speci- 
heatior. 

LUBRICANTS AND LUBRICATION, 

Early in 1917 the Standing Committee on Engineering 
appointed a Committee to report on the field of research in 
lubricants and lubrication, to give an analysis of the problems 
involved and to prepare a scheme of research. The Committee 
have had monthly meetings throughout the year under review 
and have continued not only their classification of existing 
research, but also their activities in connection with the experi- 





* First Report of the Mine Rescue Apparatus Research Com- 
mittee. Publi-hed by H.M. Stationery-office. Price ls. 9d. net. 

* Food Investigation Board, Special Report No. 1: On the 
Design of Railway Wagons for the Carriage of Perishable Goods 
Published by H.M. Stationery-office, 1919. Price 3d. net. 

5 Tin and Tungsten Research Board, Annual Report for 
1918-19. Published by H.M. Stationery-office. To be obtained 
free of charge on application to the Secretary, Department of 
Scientific and Industrial Research, 15, Great George-street, 
Westminster, S.W. 1. 





mental work at the National Physical Laboratory initiated with 
our concurrence last year. The tests on different kinds of oil 
in the Lanchester worm gear have been extended. Valuable 
results have been obtained, and detailed reports prepared indi- 
cating the relative values of various lubricants under extremely 
high pressures. Every oil tested has also been examined, and 
its physical properties determined, so that full particulars are 
available for comparison. 

A new apparatus has been designed by Dr. Stanton and Mr. 
Hyde at the National Physical Laboratory for testing the 
change in viscosity of oils and other liquids with change in 
pressure. The first results of these experiments on different 
kinds of oil used in commerce have been obtained, and a report 
classifying them has been prepared. The results are remarkable, 
and provide valaable data not previously available. 

Mr. Deeley, a member of the Committee, has designed a friction 
or oil testing machine suitable for comparing both different oils 
and different surfaces. This apparatus has been constructed 
and sent to the National Physical Laboratory, and tests will 
shortly be made with it. 

The Committee is preparing at the present time a brochure 
on solid lubricants, such as graphite, steatite, tale, &c., con- 
taining references to these substances in colloidal form and their 
lubricating value used alone or as an admixture to oils. It is 
hoped that this brochure will be ready for publication shortly. 


TIMBER RESEARCH. 


In October, 1918, the Ministry of Munitions approached us 
with an expression of their great interest in the research on kiln 
seasoning of timber which this department at that date proposed 
to initiate. They suggested, however, that it was essential that 
further experiments in this direction should be carried out on 
problems which arose in connection with the military uses of 
timber. It was eventually decided to erect another kiln similar 
to that already arranged for at W. W. Howard, Brothers and Co, 
Canning Town. These kilns were finished, and Mr. W. Douglass 
May began work in April of the present year. Some time must, 
however, elapse before the equipment is sufficiently complete 
to enable the research to be conducted on satisfactory lines. 
A considerable amount of preliminary investigation has been 
carried through by Mr. May on the capacity and control of the 
kilns with regard to air supply, heat and humidity. The pro- 
gress of this research has been greatly facilitated by the assist- 
ance offered by the Aeronautical Inspection Department of the 
Air Ministry, both with regard to the conduct of the research and 
the working of the kilns. 


Meta Srruts anp Spars FOR AIRCRAFT. 


At the request of the Aireraft Production Department of the 
Ministry of Munitions and on our recommendation the depart- 
ment have undertaken to become responsible for the completion 
of certain researches conducted by Professor Lea, of Birmingham 
University, into light alloys for aeroplane construction and of 
certain tests of experimental spars for use in aircraft, some 
made according to new designs, some with new alloys, and others 
with both. It is anticipated that the tests will be completed 
by the end of the year. 


Brass anp Copper CASTINGS. 


Research into the best method of making sound castings for 
brass and copper tube making is being carried out by Professor 
Turner at a brass and copper research laboratory which we have 
established at Birmingham. The work has been going on for 
over a year, and is expected to cover two years at least. During 
the past year useful inquiries have been conducted into the 
densities of good and had castings and the presence. composition 
and formation of non-gaseous inclusions in alloys used for con- 
denser tubes. 


COPPER AND ZINC. 


There is a large field for research into the metallurgy of copper 
and zine, and this is work which will fall to the Non-ferrous 
Metals Research Association when it comes into being. In the 
meantime, on the recommendation of our Copper and Zine 
Inquiry Committee, which we have endorsed, your Lord-hips 
have approved the expenditure of £450 to enable survey work to 
be undertaken. 

THe INpustTRIAL FariegvE RESEARCH Boarp. 

Since the e-tablishment of the Board the demands made upon 

it have far exceeded what was anticipated. Additional requests 
for specific inquiries were made by the Home-office and other 
bedies, e.g., the Women’s Employment Committee of the 
Ministry of Reconstruction have urged the pressing need for 
further and prompt investigations of the problems entrusted 
to the Board. The recent conditions of industrial unrest, 
which are held by many to be closely related to our present 
ignorance of the laws of fatigue and the best modes of applying 
them in practice, have enforced these demands. An impressive 
illustration of this was given when the Coal Commission applied 
to the Board to know whether and what inquiries had been 
made to throw light upon the problems of colliery manage ment 
and upon the optimum hours for physical labour of different 
kinds. Accordingly. problems which the Board would other- 
wise have proposed to take up successively are now being 
attacked simultaneously. It is p!ain that any solutions of which 
they may be susceptible are useful in proportion to their prompti- 
tude, while it is clear that simultaneous investigations into 
different trades and at different places will be more reliable 
than if they were made in successive pericds, since the general 
economic, social, political, and meteorological conditions will be 
the same or substantially the same for all. These factors might 
easily introduce di-turbirg elements into inquiries made in 
successive years. Moreover, the larger expenditure incurred 
now will be likely to mean expenditure over a shorter period of 
years. 
“ The investigations carried out by the Board are concerned 
with output, time-keeping, labour wastage data, serving as 
‘‘indirect indices’”’ of fatigue, and with the application of 
‘direct tests’’ of fatigue to individuals. Wherever possible, 
the practice is adopted of making the results of investigations 
public by means of reports. Three special reports in preparation 
deal with (a) the influence of hours of work and of ventilation 
on output in tin-plate manufacture ; (b) the incidence of indus- 
trial accidents upon individuals, with special reference to 
multiple accidents; and (c) efficiency and fatigue in the iron 
and steel trades, 


PART ITT. 
Atpep REsFARCH INSTITUTIONS. 


We have recommended the continuance of the aid given by 
the department to the Joint Research Committee of the Stoke 
Centra! School of Science and Technology and the Staffordshire 
Potteries Manufacturers’ Association for the researches into hard 
porcelain being carried out in the spscial laboratories under 
their control by Dr. Mellor and Mr. Bernard Moore. It has 
never been our intention that the department should remain 
financially responsible for these investigations, successful though 
they have been. The Committee of Council undertook, on our 
advice, to make generous grants for capital and maintenance 
purposes over a period of years, in the hope and belief that the 
success of the work would induce the manufacturers to establish 
a research association. This hope has not yet been realised, 
and we are being led to review our attitude towards our responsi- 
bilities at Stoke. 





The grants made by the department to the Institute of Glas 
Technology in Sheffield University are similarly temporary jy 
character, pending the establishment of a research ars ccietioy 
for the glass industry. We believe that the sound educationg] 
and scientific work done by Dr. Turner at Sheffield has done 
much to convince the manufacturers of the need for co-c peratiy, 
research, and when the new research association is at work, » 
it soon will be, we shall leave to this organisation the responsi. 
bility of encouraging and assisting the Sheffield Institute as a 
part of its programme of research. 

The department has continued its aid during the year under 
review to the Department of Technical Optics at the Imperig| 
College of Science and Technology in respect of its research work 

jreat difficulties were encountered in obtaining the nec: ary 
equipment and apparatus during the war, but much help ay (| 
encouragement was received from the manufacturers, many of 
whom presented valuable pieces of machinery and apparatus, 


AIDED RESEARCHES. 


A list will be found in Appendix IV.® of the rerearches con. 
ducted by scientific and technical societies and bedies to which 
the department has continued to make grants during the year. 
Only some of them call for special remark. The Electrica| 
Research Committee have appointed a Director of Resesirc), 
at a salary of £1000 a year, in order to expedite the progress of 
the work they are undertaking on insulating materials. 1{ 
useful results emerge from these researches we hope that an 
Electrical Research Association may be formed by the manu. 
facturers. For this reason we have agreed to the proposal made 
by the Institution of Electrical Engineers that the dircetion ¢{ 
the aided researches into the heating of buried cables ard into 
insulating oils should henceforth be entrusted to the Committee, 

Research on refractory materials undertaken by the Institute 
of Gas Engineers with the aid of a grant frcm the department 
has been continued during the year. Experiments have rece sity 
been carried out with conspicuous success on the manufact we 
of gas retorts, and the results obtained are likely to mark a 
great advance in this branch of the refractory materials industry, 
Demonstrations of a new method of casting 5ft. gas retorts have 
been given before the Institute of Gas Engineers, and a careful 
examination by the Research Committee of this Institute of 
the retort produced proved satisfactorily that the process used 
for its manufacture was thoroughly practicable. This important 
industrial result has been produced at the cost of a few hundid 
pounds, In addition, the behaviour of firebricks under corndi- 
tions similar to those experienced in practice has been investi- 
gated. 

The Government have decided to transfer the work of the 
Meteorological-office to the Air Ministry, and we have, accord- 
ingly, recommended your Lordships to continue your grant to 
that office for research into atmospheric pollution until the 
actual transfer to the Air Ministry has taken place. Thi 
researches into the corrosion of conaenser tubes are continuing 
on the enlarged scale which we reported last year. On the 
cessation of hostilities it became possible to publish the intere-t 
ing results obtained, which will greatly lengthen the life of con- 
denser tubes and save beth the Government and other user 
very large sums of money annually.” 

The research into the atmospheric conditions in deep and hot 
mines, directed by a small Committee of the Institution of Mining 
Engineers, has lately made great progress. It has been ascer- 
tained that the control of temperatures in deep mines is deper 
dent on adequate ventilation. The Coal Industry Commissioi 
recently placed the absolute limit of depth at which mining 
could safely be carried on at 4000ft., but one conclusion thet 
has already emerged from the researches which are now prece+d- 
ing is that under the ordinary means of ventilation mining can 
be carried on at 5000ft., and would, if these metheds wer 
extended by artificial means, be practicable at an even greater 
depth. 

WorkERs. 


Grants TO STUDENTS AND RESEARCH 


The following table gives a summary of the grants mad 


and considered during the academic years 1917-18 and 1918-10: 


1918-10 


18. 


1917 
Grants made to students, pure science 8 
students, applied science . . 
research assistants, pure 


i 
oO 
science . ee o* +. 
research assistants, applied 
science oe oe oe oe 
research workers, — pure 
scrence oe “* *. *. 
i research workers, applicd 
science es oe o- o* 
Grants made for skilled, semi-skilled, and 
clerical assistant, pure 
a, A eS ee eee 
skilled, semi-skilled, ard 
clerical assistants, ap- 

plied science 

apparatus 


Grants refused, students Pee aw xe 
research workers and re- 

search assistants .. 
% »» equipment .. ‘we 
Applications referred to other departments = 6 
withdrawn, students se es 9 

withdrawn, workers and assis- 
alee See ee ee ee 


35 


we 


Of the total of grants made for 1918-19, 72 were new grant 
while 31 were renewals of grants made in the academic yr: 
1917-18. 


uw 


PATENTS. 


The holding of patents by Government on any large scali 
undoubtedly raises many difficult questions, particularly if it i 
sought to protect inventions abroad. 

In this country there is no central authority entrusted wit! 
the duty of holding and administering patents taken out unde: 
Government and no agreed uniformity of practice. No worke: 
under this department may patent a discovery except with the 
leave of the Ccmmittee of Council, and where leave is given thi 
patent is taken in the joint name of the inventor and the Imperial! 
Trust for the Encouragement of Scientific and Industrial Re- 
search. The department reserves to itself complete discretion 
in the administration of the patent rights after consultation 
with the inventor. When a worker engaged in research under 
a committee or board of the department or in receipt of grant 
from the department desires to take a patent, he must do so in 
conjunction with the Tmperial Trust, but in these cafes the 
Trust reserves the right to refuse to be a party to the patent. 
So far the procedure is simple, and it might possibly be extended 
to other departments. But at this stage the real difficulties 
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begin. Apart from the embarrassments inherent in foreign 
patents, a number of special considerations arise before a decision 
ean be reached on the advisability of patenting, for the Govern- 
ment cannot proceed with the single eye to financial advantage 
which commercial undertakings rightly use. So far we have 
provisionally decided that patents should not be taken for 
(a) inventions of value for the preservation of health or of life, 
or ()) inventions the use of which can be enforced by a Govern- 
ment department. In these cases steps are taken to secure full 
and complete publication with a view to preventing others from 
securing @ patent for the invention. But we are aware that 
reasons can be urged for a different practice, and we think they 
should receive full considération. American and Canadian 
opinion leans to the view that the refusal to patent has serious 
disadvantages, since in the absence of a patent a manufacturing 
firm has no incentive to work the invention. There is little 
doubt that this is true in those cases where the invention needs 
further development before it can be placed effectively on the 
market, and in those cases where no effective demand for the 
invention exists in the absence of an active commercial cam- 
paign. Where, on the other hand, a powerful profession can 
push a new discovery, as in the cass of therapeutic or sanitary 
discoveries, or where a Government department can enforce its 
use, these considerations lose much, but by no means all, of their 
weight. The whole question needs careful watching and dis- 
cussion by those best able to form a judgment. 


THe EXPLOITATION OF INVENTIONS. 


We are constantly receiving applications from inventors who 
wish to be placed in touch with firms likely to exploit their 
discoveries, but we are obliged to inform them in all cases that 
this is a service it is impossible for us to render. The function 
of the department, as we have repeatedly pointed out, is the 
encouragement and organisation of research, but not com- 
mercial exploitation. We shall, however, be glad at all times to 
inform inventors of the names and addresses of those research 
associations which are likely to be interested in their work. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Saunderson’s ‘ Universal ’’ post- 
war model “ G”’ 23-25 brake horse-power tractor was awarded 
the maximum number of points at the Tirlemont (Belgium) 
Trials held on October llth and 12th. The trials included 
ploughing and hauling tests. 


Sir Henry ALEXANDER Miers, F.R.S., Vice-Chancellor of 
the University of Manchester, has been appointed by an Order 
of Council dated October 16th, 1919, to be a member of the 
Advisory Council to the Comm‘ttee of the Privy Council for 
Scientific and Industrial Research. 


Tue TRIPLEX SaFetTy Giass Company, Limited, informs us that 
Handley Page, Limited, has just been appointed sole agent 
for the Triplex safety glass in India, Australia, New Zealand, 
South Africa. It is requested that all inquiries with regard to 
business in those countries should be sent to that firm. 


{1ICHARD GARRETT AND Sons, Limited, inform us that they 
have opened an office at 11, Globe-chambers, Side, Newcastle- 
on-Tyne, and that Mr. H. Keay Pratt, M.I. Mech. E., A.M.N.E.C. 
Inst.--for several years chief of their technical department— 
has been appointed their district representative for the North 
of England, 


Lieut. A. McDovcatt, R.E., A.M.1.E.E., A.M.I. Mech. E., 
who before joining H.M. Forces was employed with the North- 
Fastern Railway Company on its outside electrical department, 
has now been demobilised, and is proceeding to India to take up 
an appointment with the Delhi Electric Tramways and Supply 
Company, Lahore Gate, Delhi. 

THe Leap Woo. Company, Limited, of Snodland, Kent, 
informs us that its business is being transferred to e new company, 
to be ealled the Lead Wool Company (1919), Limited. This 
change is being made owing to the large increase in its business 
and to provide additional capital in connection with the exten- 
sion of trade in the home and foreign markets. There is to be 
no change in the management of the company ; the directors, 
manager, and all officials remain as before. 


THoMAs Crompton, of North Ashton, near Wigan, informs us 
that he has made arrangements under which his business and 
the business of Whitley and Valiant, Limited, have been 
amalgamated and converted into a private limited company, 
under the name of Thomas Crompton and Sons. Limited. The 
two businesses will be carried on as heretofore under the 
management of Mr. Crompton and his two sons, Mr. Thomas 
Crompton, jun., and Mr. John Crompton. All communications 
1 future should be addressed to Ashton-in-Makerfield, near 

igan,. 


Tue Emprre RoLtiteR.BEArtINGs Company, Limited, having 
during the war placed its services at the disposal of the Ministry 
of Munitions and suspended its ordinary business during that 
period, has, we are informed, now resumed active operations at 
No. 13, Vietoria-street, Westminster. It will in future be closely 
associated with Ransomes and Rapier, Limited, of Ipswich and 
Jondon. Mr. Thomas W. How, M.I. Mech. E., who has con- 
ducted the Empire Roller Bearings Company’s business as 
managing director since the firm was established in 1901, will 
continue in that position, and will be assisted by former members 
of his staff now demobilised. 


HastaMm AND Stretton, Limited, of 11, Windsor-place, 
Cardiff, inform us that the voluntary liqu‘detion of Haslam and 
Stretton (Bristol), Limited, does not in any way affect the parent 
company of Haslam and Stretton, Limited, of Cardiff, Bristol 
and Swansea. The eccmpany now in liquidation was formed 
in 1916, as a subsidiary ecmpany to take over the agency of the 
Herbert Frood Company, Limited, for the sale of ‘‘ Ferodo ” 
brake linings. A new arrangement has now been entered into 
between Haslam and Stretton, Limited, and the Herbert Frood 
Company, Limited, which renders the company—Haslam and 
Stretton (Bristol), Limited—incperative, and that is the sole 
reason of the liquidation. Haslam and Stretton, Limited, still 
retain the ageney of the Herbert Frood Company, Limited, 
in so far as it relates to collieries and works. 








INstiTuTION oF Navan Arcuirects.—The Council have 
“warded the Cammell Laird Scholarship in Naval Architecture, 
£150 per annum for three years, to Mr. H. J. R. Biles, of the 
Fairfield Shipbuilding and Engineering Company, Limited, and 
the Parsons Scholarship in Marine Engineering, £150 per annum 
for three years, to Mr. W. G. S'mmonds, of Chatham Dockyard. 


DEVELOPMENTS IN PuBLIC AND Private Ligutinc.—A 
public lecture, entitled ‘‘ Recent Developments in Public and 
Private Lighting,” will be delivered by W. C. Clinton, M. Inst. 
E.E., at University College, London, to-day, at 5 p.m. The 
lecturer will deal with the new sources of light that have become 
‘vailable within the last ten years, and the increased efficiency 
and convenience due to their introduction. It is hoped to have 
on view some samples of modern lamps and accessories. Tickets 
of admission to this lecture may be obtained by applying to the 


Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Advance in Sheet Iron Prices. 


THE outstanding feature of the iron market this 
week is an advance in galvanised sheets of in most cases 
£1 per ton, though some firms are satisfied with 10s. 
Makers of plain black sheets are also attempting to demand 
a 10s, to £1 increase, though this is a more difficult matter 
than with galvanised iron. Most of the galvanisers now 
ask £33 for 24-gauge corrugated f.o.b. for export, though 
other firms quote £32 10s., and plain black sheets are 
quoted £23 to £23 10s. delivered in the district. Flat 
rolled galvanised wire has also been advanced £2 per ton 
to £41 15s. The main cause for the rise in galvanised 
sheets is an advance in spelter, and the stiffer price of 
steel has also assisted in the upward movement. A much 
larger output of galvanised sheets could be sold if the 
necessary labour were available, but this is a difficulty 
from which there appears to be no escape, makers com- 
plaints under this head week by week becoming no less. 
In advancing black sheet prices Staffordshire makers 
seem to be following the lead of the Scotch trade, which 
has decided upon a 20s. advance, and it is of interest in 
this connection to note that the new Scotch prices have 
been declared eas :—Above 4/,,in., £23; %/,,in. to }in., 
£23 10s.; under fin. to 3/,,in. or 13 g., £23 12s. 6d.; %/39in. 
to '/,in., or 16g., £23 15s.; 16g. to 20g., £24; 20g. to 
24¢., £24 10s.; 24g. to 27g., £25 10s. These prices are all 
net free on trucks at Scotch makers’ works. Extras are 
maintained as follows :—Under 2 tons of a size, 7s. 6d. 
per ton; 1 ton, 10s. per ton; 5ewt., 20s. The prices of 
sheets for export are subject to negotiation, but it is under- 
stood by Birmingham buyers that they may be roughly 
quoted about 10s. per ton above the foregoing quotations, 
3/,\,in. gauge being £24 f.o.b. Glasgow. 


Improved Market Tone. 


It is gratifying to be able to report a rather 
improved appearance in the Midland iron market. Iron- 
masters are unable to make deliveries as fast as consumers 
require. Some of them have got so far in arrear with con- 
tracts that they cannot entertain new orders with any 
prospect of filling them before Christmas. Those iron- 
works which were fortunate all through the railway strike 
continue to make a good output, their fuel supplies having 
been well maintained by the canals. Some mills making 
a heavy production have their loading docks congested 
with finished bars which cannot be got away, either through 
the lack of railway wagons or because the trucks supplied 
are unsuitable. Complaint is occasionally heard that 
certain firms are receiving preferential treatment in the 
supply of railway trucks. Precautions are being taken in 
new contracts against the contingency of expected increased 
railway rates wherever material is sold at delivered rates. 
A condition is attached to sale notes that any advance 
which may take place before delivery will be added to the 
price. Importation of Belgian puddled bars is spoken 
of as a possible market development. 


Pig Iron Trade. 


The blast-furnaces are in full operation again. Sup- 
plies of forge qualities are plentiful, but smelters state that 
much of the coke they are receiving is so inferior that it is 
impossible to produce foundry grades on the scale of 
current demand, which has been less affected by the 
strike of foundrymen than might be supposed. South 
Staffordshire furnace owners maintain the advance of 
2s. 6d. to 5s. per ton which they declared during the 
railway strike, and state that they have no trouble to sell. 
Derbyshire and Northamptonshire houses do not ask any 
advance—in fact, their prices show some weakness in 
forge qualities. Some Derbyshire agents are offering 
supplies at 172s. 6d. and 175s. delivered. Some sales of 
Belgian pig iron are being made here at figures well below 
those ruling in the district. 





Continental Steel Supplies Fleeting. 


Steel has become firmer, the enhanced price of 
£15 5s. for billets having become general. The rise appears 
to be extending to finished material, some Birmingham 
merchants having this week been asked 10s. more for 
certain sizes of finished bars. The disappearance of 
American and continental raw steel supplies is a striking 
feature of the market at date. The small despatches of 
half-finished steel from Belgium and France at £13 15s. 
delivered here for billets and blooms appear to have been 
a sort of ‘‘ flash in the pan.’’ The Lorraine steel sent to 
Birmingham did not prove very satisfactory, being of too 
hard a character for local requirements. No more of it 
is now forthcoming. A Birmingham merchant the other 
day accepted an offer from a Belgian steel works to supply 
jin. steel round at £22. The offer was attractive as to 
price, and this size of bar has been so difficult to get that 
the buyer was very glad to place the business. Imme- 
diately on its receipt, however, the Belgian firm wrote 
demanding a substantial advance, and the order was 
accordingly cancelled. The bona fides of these foreign 
offers is -being regarded with considerable distrust, 
particularly as France and Belgium are now themselves 
coming forward as buyers from us. A large merchant 
was this week applied to by a Belgian merchant to supply 
15,000 tons monthly of mild steel billets. There was no 
hope whatever of obtaining any such supplies from British 
steel works, and the order had to be turned down. As 
regards American steel billet importations, quotations 
for November and December shipment are understood 
to be about £2 per ton below the price now being charged 
for mild billets from South Wales. 


Solid Drawn Tube Reorganisation. 


The solid-drawn tube trade, of which Birminghem 
is the centre, is still in process of reorganisation with the 


and in this way placing the industry on a firmer footing 
to meet the international competition which, though it is 
allayed now, is certain to recur in the future. The elec- 
trical and conduit tube branches represent probably 80 per 
cent. of the whole British production of solid-drawn tubes. 
Before the war the export trade was divided pretty much 
between Britain, America, and Germany; Belgium claimed 
a small share, but it was not one of her leading indus- 
tries. The probabilities are that international competition 
will take much the same direction again when we have 
settled down to the new order of things. For the present 
there are markets more than sufficient for all the tubes 
that can be manufactured. The Birmingham area prac- 
tically monopolises the electrical conduits branch of the 
tube trade, and besides supplying the home demand 
exports a big tonnage to Australia and the Cape, as well 
as to the Continent. The export trade is really more 
important than the home trade. Fortunately for the 
success of the reorganisation movement, the industry is 
better equipped to-day than ever it was. During the past 
five years plants have been extended and improved. 
Machinery has been laid down to do a good deal of work 
which was formerly done by hand, and other steps have 
been taken with a view to increasing output. Very little 
of the mild steel of which solid-drawn tubes are made is 
now being obtained from abroad. Some part of it is pro- 
duced in the Birmingham district, but not so much as 
might be supposed. 


The Moulders’ Agreement Rejection. 


The situation in which the Midland ironfounding 
and engineering employers find themselves is daily 
becoming more serious, and the rejectment of the iron- 
founders’ agreement by means of the ballot produces a 
serious menace to manufacturing activities in the Midlands, 
and indeed throughout the country. Summed up in a 
single sentence, the position is that the strikers are averse 
from accepting any agreement which does not provide 
for them a guarantee that they will receive an advance 
in wages of 15s. for men and 7s. 6d. for youths under 
eighteen years of age. The ballot result is tantamount 
to telling the union leaders who negotiated the agreement 
that they have not the confidence of the rank and file of 
the three trade unions involved in the dispute. The 
younger section of strikers is evidently opposed to return- 
ing to work with any point undecided in their favour. 
It is very suggestive that at one of the recent meetings of 
the strikers a resolution was proposed expressing censure 
upon Mr. Arthur Henderson, Mr. Davidson, and other 
officials, but that resolution was defeated by a majority 
proportionately as overwhelming as that given against 
the acceptance of the agreement. There is no immediate 
prospect, it is learned in this district, of negotiations being 
re-opened between the employers and the unions. The 
situation is viewed by other Midland unions, particularly 
those associated with the engineering industry, with much 
concern. Happily, there is authority for stating that the 
engineering and shipbuilding unions are bringing influence 
to bear on the Government with a view to expediting the 
next periodical hearing before the Court of Arbitration 
of the claims of many other unions in the engineering and 
allied trades for a wages revision. Representations are 
also being made that the award of the Court should be ° 
issued immediately after the hearing, in the hope that this 
may provide a basis for reopening negotiations in the 
foundry trade. Until the arbitration has taken place and 
the award is known, it is feared in this district there will 
be no further move by the three unions concerned or the 
employers to discuss the position. Up to now Midland 
engineering firms have done very well in maintaining out- 
put, but this week they seriously are feeling the pinch of 
the foundry stoppage, the supply of castings running 
short. It is earnestly hoped that the men will change their 
present attitude, or the skilled engineers thrown idle will 
soon aggregate a formidable number. Some very large 
steel foundries in this district are wholly idle, although the 
demand for castings is great. The organiser of the 
Friendly Society of Ironfounders. Mr. John E. Davison, 
speaking in this district this week, “‘ invited the Govern- 
ment and the employers to put their cards on the table.” 
He said he ventured to assert that as a result of an inquiry 
the men would receive the full 15s.. they were asking. 
It was not true that the ironmoulders violated any agree- 
ment or that they declined to increase production 








LANCASHIRE 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and metal trades here were considerably 
disappointed at the «nd of last week by the uncompro- 
mising attitude taken up by the ironfoundry workers, and 
the prospect of another week or two of the moulders’ 
strike. The whole of the engineering industry of the 
district, so far as it depends upon a supply of castings, 
is threaten-d with a stoppage, and the number of men 
thrown out of employment in an around Manchester may 
be very great before the end of the month. The deadening 
effect of this unemployment on the iron and metal markets 
is, of course, obvious, but the effect on prices depends 
upon whether the stoppage will last very long. Most of 
the iron and steel works have a great many orders on hand, 
and they will keep busy for a time, so that one does not 
see at present any tendency to modify quotations. In 
fact, some «engineers are endeavouring to obtain more 
forgings so that they can keep their men going while 
they are waiting for cast:ngs. 


Metals. 


The market for standard copper has kept fairly 
firm for some time. In American copper circles there 
seems to be a conviction that a very big demand for the 
metal is to come along next year. Financial facilities 
may possibly be given to Germany to enable her to get 
her industries going again, and the belief is that a large 








Secretary, University College, London (Gower-street, W.C. 1). 


object of establishing closer combination among themakers, 





quantity of copper will be required there. Meantime, 


422 


THE ENGINEER 





Ocr. 24, 1919 
SOM vl 








in anticipation of this suppositious dsmand for copper, 
every effort is being made to bring up the American pro- 
duction to its fullest extent. One wonders what may 
happen to the market if, from some cause not now seen, 
the great demand may fail. Consumers of manufactured 
copper here are still being compelled to pay extravagant 
prices. Thus, while ingot copper can be bought at £114, 
the prices of manufactured material have been advanced 
to £149 for sheets and rods, £155 for flat copper bottoms, 
and ls. 7d. per Ib. (£184 6s. 8d. per ton) for solid-drawn 
copper tubes, while brass condenser tubes have been 
put up to Is. 8}d. per lb. (£189 per ton). One would like 
to know what the framers of the Profiteering Act have to 
say about this latter price. Consumers of ingot copper 
and brass may still obtain supplies of metal at fairly 
reasonable prices if they will condescend to the use of 
scrap. Some heavy scrap yellow brass was offered at 
about £60 per ton, or perhaps £62, and good clean copper 
scrap might be bought at under £100, or from £15 to £16 
less than ingot. Of course, the yellow brass serap price 
is very much cheaper than anything else in the market. 
The commonest yellow brass (60 and 40) would cost about 
£80 per ton when made from new materials. The market 
for tin has kept very steady, and there does not seem to 
be any expectation of an immediate change in the position. 
A good deal depends upon the revival of the American 
inquiry, and if that comes along there may be some advance. 
Sellers in the East seem pretty confident of being able to 
hold up prices until American buying sets in, unless the 
labour position there becomes much worse. There does 
not, however, seem to be any good reason why engineers 
here should hold more tin than can be used up quickly. 
In spelter there has been some improvement so far as 
the strength of the position is concern<d, and consumption 
here seems to be steadily increasing. The galvanisers are 
using more and are buying more freely for forward delivery, 
and there is no immediate probability of large supplies 
from America. The seare about cheap German spelter 
coming into this market seems to have passed away for 
the time, and it is doubtful whether Germany can produce 
very much for export just yet. The German price was 
M. 3000 per ton, but one can never tell what a mark may 
be worth. The upward movement in lead has not yet 
been checked, but it is a question in the mind of the writer 
whether the speculation in this metal is not going too far. 
A large tonnage of lead is now in the hands of speculators, 
and they will eventually have to unload it upon con- 
sumers. Actual users of lead seem now to have bought 
most of what they require for the present. Government 
stocks are reduced to a certain extent, but there is still 
quite a large quantity in reserve, and until it is cleared 
away one cannot say what effect it may have on the 
market. 


Foundry Iron. 


The market for foundry pig iron is perhaps not 
quite so active as it was last week, when it was expected 
that the ironfoundries were likely to resume work, but 
there are many consumers still anxious to buy, and only a 
small quantity of good foundry iron is offered. The attitude 
of consumers as to the course of prices is now less in favour 
of any probability of a fall this year; hence they are 
more disposed to accumulate some stock at present prices. 
There seems now no likelihood of getting any Cleveland 
iron at £8 at the furnaces, or, say, about £8 12s. 6d. to 
£8 15s. through a merchant here, and there is the less 
reluctance to pay the higher prices for the Midland irons. 
The chances now seem more in favour of a rise in Cleve- 
land iron to bring it on a level with the iron of other 
districts rather than the reverse process, and Cleveland 
makers will no doubt take into consideration the increased 
costs resulting from an advance in railway rates when 
they are again in the market to sell any large quantity 
of their make. A little Derbyshire No. 3 is offered here 
at £9 7s. 6d., and the quotation for Scotch foundry re- 
mains unaltered. Perhaps a small quantity of North- 
amptonshire iron can be obtained now and then at 
£9 2s. 6d., but Lincolnshire foundry iron is very seldom 
heard of. The larger consumers are willing to buy for 
stock, but the smaller foundrymen are out of the market 
until they can get their foundries working aga‘n. 


Scrap. 

The dulness in the scrap iron and steel market 
is greater than before. As for cast scrap it seems almost 
impossible to sell it, for all the large foundries have their 
yards stocked and cannot begin to use the metal, and the 
smaller men will not buy until the strike is over. Dealers 
continue to quote £7 for good broken machinery castings, 
but it is merely a nominal figure. Heavy steel melting 
scrap is again weaker, and it may be doubted whether 
more than £6 5s. per ton could now be obtained for it. 
Wrought scrap is not so plentiful, and although the 
consumers do not offer more than £8 5s. for it, one hears 
that they are not getting enough, and as a consequence 
dealers are hoping that they will be able to compel the 
ironworks to pay a price more in accordance with the price 
they get on bar iron, say, about £10 per ton for the best 
quality of scrap delivered. 


A New Scholarship Scheme. 


At a final meeting of the Board of Management of 
the Manchester and District Armaments Output Committee 
and the contractors, which was held in Manchester on 
Friday last under the chairmanship of Mr. H. Mensforth, 
it was unanimously decided to devote the surplus sum of 
£16,289 in hand after all the expenses of the Board have 
been paid to the provision of scholarships. The Board was 
formed in April, 1915, and during the term of its existence 
placed contracts for war material amounting to the huge 
total of £22,000,000, and from that sum one-quarter of one 
per cent. only was deducted from the contract prices to 
cover the working expenses of the Board. So economically 
has the Board managed its affairs that the above-men- 
tioned sum was left over, and it was decided that the best 
way to make use of the amount was to provide scholarships 
for the technical instruction of boys of character and 
ability whose education was impeded by lack of funds. 
This plan is a fitting recognition of the smoothness with 
which employers and workpeople have worked together 
in the Manchester area during the existence of the Board, 





and it is hoped will form an enduring link between them. 
Mr. Mensforth, in his address, said that out of 208 firms of 
contractors which had worked under the Board, 204 
signified their assent to the scholarship scheme, the pro- 
pertion of the surplus funds owing to the four dissenting 
firms, amounting to only £36, being paid over to them. 
Exemptions from taxation has been secured for the fund 
and for the contractors in respect to the amounts to which 
the latter have waived their rights. The Board of 
Governors formed to administrate the scheme comprises :— 
Mr. R. E. Hattersley, Mr. J. Hoyle Smith, and Mr. E. D. 
Simon, representing the contractors: Mr. A. P. M. 
Fleming (Metropolitan Vickers Electrical Company, 
Limited), Mr. H. Pearce (director, Manchester District 
Engineering Employers’ Association), Mr. P. I. Holt 
(Amalgamated Society of Engineers), Mr. H. Mensforth, 
Mr. John Taylor, and Mr. J. Bissett (the representative 
the Board of Management). A feature of the scheme is 
that the scholarships shall not be founded in perpetuity, 
but in such a manner as to exhaust the sum completely in 
about ten years, the idea being to meet the immediate 
need that exists for qualified men. 


The Work of the Armaments Output Committee. 


Speaking on the work which the Board has accom- 
plished, Mr. Mensforth said it had placed 1837 contracts 
on behalf of the Ministry of Munitions, and since 1917 had 
undertaken the collection of sums amounting to 4} millions 
owing for materials supplied to the contractors by the 
Ministry. In this respect the position of the Board was 
somewhat ambiguous, as most of its members were con- 
tractors, and it had to reconcile the interests of the con- 
tractors with those of the community. Although the 
liquidation of the contracts had taken longer than was 
anticipated, with the exception of two or three small 
items, with which the Ministry is dealing directly, there 
are no outstanding contracts in the area. The Board pro- 
poses to publish a permanent record of the work which 
has been done. 


Works Extensions in Trafford Park. 


Notwithstanding the numerous extensions which 
were carried out during the war at the great works of the 
British Westinghouse Company, Limited, in Trafford Park, 
the present proprietors, the Metropolitan Vickers Elec- 
trical Company, Limited, have arranged to add still further 
to the shops already erected. One large rectangular 
block of steel and brickwork is already partially erected. 
It measures 352ft. by 75ft. and will comprise two floors, 
the lower one for a warehouse and the upper floor for a 
canteen to accommodate some 2000 hands, together with 
the kitchens and food stores. The upper floor will com- 
municate with the main shops by means of covered-in 
passages, and it will be equipped with the most modern 
cooking appliances. A commencement has also been 
made of a block of buildings for research laboratories. 
These will comprise four separate structures, one 30ft. by 
100ft. for the administrative staff and records, and the 
others, measuring 100ft. by 60ft., for chemical, metal- 
lurgical, and electrical research work respectively. In 
addition to the above, plans have also been got out for a 
palatial staff canteen with two floors, each measuring 
100ft. by 220it. This building will be for the use of the 
staff of both sexes and directors and will accommodate 
1500 persons. 


Barrow-tn-Furness, Thursday. 
Hematites. 


In North Lancashire and Cumberland there is 
activity in the hematite pig iron trade, but the total 
output has not yet got back to the level prevailing before 
the railway strike, although a good volume of iron is 
being smelted. For the past three weeks the require- 
ments of steel makers have been cut down to nothing, 
on account of the idleness of the mills. The iron produced, 
however, is being used up amongst other consumers in 
various parts of the country, and the demand is steady, 
although there is by no means a big rush of business, 
and there cannot be until conditions all round are more 
settled. The continued strike of moulders has its effect 
on the trade, cutting down the demand in certain direc- 
tions. For the time being, makers are well enough off for 
orders. Prices are steady, with parcels of mixed numbers 
of Bessemer iron at £10 4s. 6d. to £10 12s. 6d. per ton, 
with special brands of metal at £11 12s. 6d. per ton, both 
f.0.t. 


Iron Ore. 


The demand for iron ore is brisk all through the 
district, and the tonnage raised is quickly used up. At 
the mines there is activity all round. Prices are steady, 
with native sorts quoted at 50s. per ton net at mines. 
There is a good demand for Spanish qualities of ore, and 
the quotation is 46s. per ton c.i.f. 


Steel. 


There is still quietness in the steel trade. For 
three weeks now the mills have been standing idle, the 
only exception being the hoop departments. At the 
Barrow Steel Works alterations and improvements have 
been going on for some time. The demand generally for 
steel is only fair. Heavy sections of rails are at £16 10s. 
per ton, with light rails at £18 5s. to £21 per ton. Billets 
are quiet at £15 per ton. Ship plates are quoted at £18 5s., 
and boiler plates at £22 per ton. 


Shipbuilding and Engineering. 

There is a fair amount of activity in these trades, 
with more attention being paid to merchant work. 
H.M.S. Diomede, a light cruiser, built at Barrow, is to be 
towed round to Portsmouth to be fitted out. 


Fuel. 


The demand for steam coal is brisk, with 32s. 6d. 
per ton quoted, delivered. East Coast coke is quoted at 
57s. per ton delivered and is in good demand, whilst Lanca- 
shire sorts are at 56s. per ton delivered. 





SHEFFIELD. 


(From our own Correspondent.) 


Railway Traffic Improving. 


ALTHOUGH at the moment I know nothing of tho 
matter officially, I hear from the manufacturers’ side of 
the fence that there is a prospect of a considerable improve. 
ment in railway traffic arrangements. Quite apart from 
the recent strike, which, of course, *‘ put the lid on” as 
the saying goes, the congestion has been nothing short of 
a scandal. The Chamber of Commerce and the local 
Press have been hammering away at the subject in season 
and out of season, but the companies, acting under the 
Railway Executive, pursued the even tenour of their way 
as if nothing were amiss. Traffic experts on the staffs 
of the railways were walking about meantime with nothing 
to do, or collecting insignificant accounts of an odd shilling 
or so, just to fill in their time. Recently, however, I have 
heard that in the case of one of the main line companies, 
at any rate, its expert traffic advisers, who in the pre-war 
days used to render such valuable aid to manufacturers in 
the forwarding and receiving of goods, have commenced 
calling upon leading steel firms again, and now there is « 
report that the “ allocation ’’ scheme, which has been un 
absolute humbug for traders ever since its inception, is 
going to be dropped, leaving each company free to arrange 
its own traffic. This, if it prove to be true, as 1 quite 
believe it will, should be of the greatest possible help to 
firms whose warehouses are choked up, and whose experi- 
ence has been that a month was often required to send 
goods to or bring them from districts as near as those of 
Leeds, Bradford, or Birmingham. Through the Chamber 
of Commerce and other bodies manufacturers have all 
along protested against the allocation scheme, which, I am 
told, railway experts themselves realised was a most ineffec- 
tive method, involving unconscionable delays and causing 
transhipments, most of which can be obviated by restoring 
to the companies their freedom of action. Of course, 
things cannot right themselves all at once, but if we are 
on the high road to improvement, that is something to be 


thankful for. 


Trade Conditions. 


Before writing a word about the moulders’ strike, 
except to express the deep disappointment felt here that 
the men could not accept the terms of settlement offere | 
them, let me refer briefly to the remarkable way in which 
overseas business continues to improve. Last week | 
mentioned the fact that less is now heard of the peril of 
foreign competition. Now it may almost be said that 
foreign rivals have dropped entirely out of the running, 
unless an exception be made in favour of Japan, where, 
according to some accounts, even young children are 
made to take full part in the two twelve-hour shifts into 
which the twenty-four hours are divided, the wages 
received by the children being equivalent in many cases, 
it is said, to twopence a day in our currency. If these 
reports be true, it is to be hoped a Labour Party will 
transfer some of its superfluous energies to Japan, where 
it may be capable of correcting such a state of things. We 
had to face a problem of the same kind ourselves, par- 
ticularly in the Lancashire cotton mill districts, many years 
ago. Germany is endeavouring to penetrate our markets 
with tools and cutlery, but delivery is a serious question for 
her, and for the moment the strikes in the United States 
are leaving America comparatively little for export pur- 
poses. Perhaps, in a measure, because of these things 
foreign business has taken, for us, quite a sharp upward 
turn, if only labour would allow it to develop. The most 
important department is undoubtedly railway material, 
but the improvement applies also to machinery parts, 
mining implements, and agricultural requirements. To 
give an idea of the broadening of the movement, so far 
as lighter steels are concerned, it may be mentioned that 
new business booked in the last few weeks includes orders 
for tools for Melbourne, Para, Montreal, New York. 
Buenos Aires, Rosario, Hamilton, Sydney, Rio, Sao Paulo, 
Bahia, Bombay, Pireus, Chittagong, and Monte Video ; 
saws for Melbourne, Bilbao, Oporto, and Wellington ; 
special steel for Montreal, New York, Madeira, Las Palmas. 
Demerara, Barcelona, Rio, Santos, Toronto, Huelva. 
Santiagc, Guayaquil, Barranquilla, Khartoum, Pireus, 
Rangoon, Buenos Aires, and Calcutta; hardware for 
Lisbon, Rio, and Buenos Aires; files for Sydney, Bar- 
celona, Loanda, Buenos Aires, Port Harcourt. and 
Alexandria ; wire for St. John ; machetes for West Africa ; 
springs for Iquique ; knives for Stamboul and (machine) 
Genoa; sheep shears for St. Louis, Rosario, Sydney, 
Valdivia, Corral, Punta Arenas, and Brisbane ; hammers 
for Pirwus; shovels for Rio; drills for Calcutta; and 
cutlery for Rio, Guayaquil, Demerara, Bahia, Santos, 
Lagos, Callao, Beira, and Tarkwa. Whilst not pretending 
to be anything like a full list, these details provide a fait 
idea of the position. 


The Moulders. 


There is a good deal of work that can be got on 
with without the aid of the moulders, and there is no doubt 
that, to a certain limited extent, with the help of foremen 
who know the business and moulding machines, casting 
work can proceed. It is even possible that if the moulders 
prolong the trouble many of them may be done without 
altogether. All the same, the decision of the men last 
Friday to continue the struggle was very disappointing 
not only to the employers concerned, but to thousands of 
mendependent upontherunning of the foundries. Gradually 
of course, the influence of the strike must make itself vers 
seriously felt throughout the engineering and allied trades. 
The Sheffield vote was heavily against a resumption 0! 
work, though Mr. Davison, who speaks for the men, said 
on the day of the poll that if only he could have had five 
minutes with the Premier—who was in Sheffield on Thurs- 
day and Friday—he believed he could have got the parties 
together again. However, that could not be done, it seems. 
and, in Mr. Davison’s opinion, it looked at the beginning 
of this week as if the struggle was going to be a protracted 
one. Both sides seem very firm. The Sheffield men 
declare they have revolted against the conditions 0! 
working, and the employers take up the attitude that the 
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demands of the men are unreasonable. ‘‘ We cannot give 
them all they want even though they put a pistol to our 
heads,’ said one employer here. ‘ We want to settle, 
but we cannot adopt a policy of acceding to everything 
that is demanded. The number of men thrown out of 
work by this strike is increasing ; machines which should 
be turning out important and much-needed material are 
standing idle.”’ He expressed a hope—endorsed by many 
other employers—that a further effort would be made 
to bring about another conference, and it is to be trusted 
that before these lines eppear something of the kind will 
have been done. In the meantime the moulders’ labourers 
seem to be the greatest sufferers. They are idle through 
no fault or desire of their own, yet up to last week-end they 
had been debarred from receiving the State unemployment 
grant, Steps were, however, being taken to place their 
peculiarly trying position before the Government depart- 
ment concerned, and their case appeared to be strongly 
supported by a precedent quite recently established— the 
case of general labourers thrown out of work through the 
Yorkshire coal strike. 


What May Happen. 


What may easily happen is the importation into 
this country of castings upon a very large scale. It is 
some months now since I heard of Belgium offering small 
grey motor castings at a figure much too low for our 
makers to think about under prevailing conditions— 
13s. Gd. per ewt., if my memory serves me—and in his 
presid: ntial address to the Sheffield branch of the British 
Foundrymen on Friday night Dr. W. H. Hatfield, head of 
the Brown-Firth Research Laboratory, referred to that 
aspect of the position, and warned the industry to wake 
up quickly.” He had visited foundries in Germany, 
France, Belgium, Switzerland, and America, and knew 
that in those of the United States the cost of production 
was lower than in this country. For one thing, standardisa- 
tion was carried out there to a greater extent, larger orders 
for castings of individual patterns were received, work 
was more centralised, firms were generally larger, and 
moulding machines were used.. The character of much of 
the work in the Sheftield district is such that repetition 
methods are out of the question, and machines cannot 
be used, but there is a great deal, nevertheless, of the 
smaller casting work in which machines might be em- 
ploycd with undoubted profit, though in the past the men 
appear to have done all they possibly could to make 
machine moulding a failure. Dr. Hatfield had a word to 
say to managements, which, he thought, should see that a 
moulder did not spend his time labouring nor waiting for 
cores. If some satisfactory arrangement— say, of piece- 
work—could be fixed up, in which both the men and the 
firms were satisficd, built on a-basis of the present produc- 
tion, and if moulders would work as hard as they could for 
the period they are at work, then Dr. Hatfield feels sure 
that the change would do much to put the British foundry 
industry in a commanding position. But that “if” is 
a big one. Those who have had most to do with the 
moulders assure me that they are past-masters in slow- 
timing. Of course, there will be  exceptions—there 
always are. 


The Premier at Hadfields. 


I do not know what the Prime Minister thought, 
or said, when, during his brief visit to the works of Had- 
field’s, Limit: d, last Friday, he saw some of the disastrous 
effects of the moulders’ strike. Hadfield’s, I should say, 
is being as badly hit as any firm in the steel industry, and 
a good deal more than most, for the foundry department is 
a very important one at the Hecla Works. But there 
was no whining from the firm’s side. The Premier was 
shown all that was most interesting to a visitor, including 
a replica of a 24-ton armour-piercing shell, standing over 
7ft. high. The gun to fire this enormous projectile had 
not been completed when the Armistice closed hostilities. 
But Sir Robert Hadfield, as every one knows, takes the 
keenest possible interest in the question of invention and 
the patent laws. He is himself a foremost inventor, and 
he seized the opportunity of bringing before the Premier 
his desire to see greater encouragement extended to 
inventors generally. The present Patent Bill, he con- 
tind d, was being largely spoilt by the intervention of 
persons who did not understand the position. He asked 
where the world would have been to-day without the aid 
of Héath, Bessemer, Siemens, Parsons, and hundreds of 
others, and said that if properly encouraged the discoverers 
and inventors would form the most powerful and practical 
means of making possible the payment of our serious war 
debts. The Premier had a very cordial reception from the 
workers, who remembered his anxious flying visits during 
the war, when the cry was, ** Shells and yet more shells ; 
guns and yet more guns.”’ In those days he came as the 
Minister of Munitions. 


At the University. 


When the Prime Minister attended at the Uni- 
versity to receive the honorary degree of Doctor of Laws, 
he very naturally referred with enthusiasm to the Vice- 
chancellorship of Mr. H. A. L. Fisher, because, as Minister 
of Education, Mr. Fisher has proved one of the most 
brilliant members of the Cabinet. And, perhaps equally 
naturally, the University authorities were enthusiastic 
about their good fortune in having in the present holder 
of the Vice-chancellorship such a distinguished scholar as 
Sir Henry Hadow. But, to my mind, and in the opinion 
of thousands of people in Sheffield and out of it, a most 
appropriate moment was missed for speaking of the 
splendid labours of the veteran, Dr. Ripper, who in the 
interregnum between the departure of Dr. ‘Fisher and the 
coming of Dr. Hadow—a period which embraced the most 
serious and strenuous period of the war years—gave 
himself and his energies and his great abilities as a scholar 
and én engineer to the city, to the nation, to the cause of 
the Allies. I am not writing from hearsay, nor for empty 
compliment, but because it is my privilege to know some- 
thing of the man and his work. And because of this 
knowledge I say, without the slightest hesitation, that 
whatever the apparent accident of cireumstances might 
have been that gave him the Vice-chancellorship, he was 
the definite man raised up for a definite occasion, and he 





fulfilled his mission with the courage and determination 
of the bravest and most skilful general on the field or 
admiral on the sea. The steel industry knows something 
of his efforts—and successful efforts—to raise its backward 
branches to a higher level and to make their path to 
further developments easy, whilst ably fulfilling the 
manifold other duties which fell to him as Vice-chancellor ; 
and I am not alone in the feeling that the Premier’s speech 
would have gained considerably if those who were his 


prompters had remind<d him of these things, even though 








the modesty and retiring nature of Dr. Ripper would 
have shrunk from the idea. Dr. Ripper will not thank me 
for saying these things, but that does not matter. They 
are the expressions of what I am convinced is the truth, 
and the truth needs no apology. 








NORTH. OF ENGLAND. 


(From our own Correspondent. ) 


General Trade Conditions. 


Lrrrce change of note has to be recorded regard- 
ing general trade conditions. The dislocation created 
by the recent railway strike is gradually disappearing, but 
there is still a great deal of congestion and considerable 
delay on the railways. These difficulties, of course, 
oceasion much inconvenience to industry generally. 
Business, however, is showing signs of expansion in 
several directions. The prevailing feeling in trade circles 
is much more cheerful than for some time past, and it is 
confidently anticipated that the next two or three weeks 
will mark a general improvement. With complete labour 
peace there is no doubt that business would open out on 
substantial lines. 


Cleveland Iron Trade. 


The dominating factor throughout the iron trade 
at present is the scarcity of supplies of foundry iron. The 
railway strike has left behind an unwelcome legacy in 
its effects upon output consequent upon the stoppage of 
the furnaces, and the restoration of the furnaces to normal 
working is proving a long and difficult process, which, even 
yet, is far from complete, the output of graded iron being 
very disappointing. Moreover, as deliveries had pre- 
viously been in arrears before the stoppage, the prospects 
of overtaking those arrears have been rendered still more 
remote. Having regard to the great shortage of foundry 
iron, many foundry owners are taking their usual deliveries 
even though their works are stopped through the moulders’ 
strike. Moreover, the Scottish foundries have hitherto 
rema‘n d outside the area of the dispute, and consequently 
require their usual quantities. Thus the effects of the 
ironfounders’ strike have not yet been very perceptible 
in the iron trade, but a continuance of the dispute may lead 
to a somewhat easier situation, and in that case an expan- 
sion in the export trad may be looked for. Exports are 
very limited at present, this being entirely due to the fact 
that there is little or no iron to spare for shipment out of 
the country. The home market could readily absorb 
all the foundry iron available, but it is not to the interests 
of the trade entirely to neglect clients abroad, and limited 
shipments are being got away as the opportunity occurs. 
One obstacle—the issue of licences—is not so formidable 
at the moment, but the uncertainty as to price in forward 
contracts acts as a deterrent factor. The ironmasters 
have done all they can to clear up the uncertainty by pro- 
pounding the formula upon which they will base the 
advance, namely, l}d. per ton for every 1 per cent. 
advance on railway rates, but it is now up to the Govern- 
ment to issue a definite statement at an early date on the 
extent of the rise in railway rates, and giving ample notice 
of the date of the advance. If that were done, it would 
afford some sure basis upon which to do business. How- 
ever, the ill-effects of the existing uncertainty is largely 
discounted by the scarcity of iron. Meanwhile makers 
are not disposed to commit themselves beyond the end of 
November and December, and have a protective clause 
in all contracts, which ensures payment of any advance 
decided upon. Subject to this proviso, No. 1 is quoted 
164s., No. 3 G.M.B. Cleveland and No. 4 foundry 160s., 
and No. 4 forge 158s. to 160s., according to brand, for home 
use, 5s. per ton in each case being added if the iron is for 
export. 


Hematite Pig Irox. 


The condition of the hematite pig iron trade at 
the present time is one of quietness. The amount of 
business being done on home account is small, and nothing 
like the tonnage of metal that is being produced. This 
position has been occasioned in a large measure by the 
recent stoppage at the steel works. There is, however, 
a good foreign inquiry, and larger shipments are being 
permitted. Mixed numbers are quoted at 205s. for f.o.b. 
export, compared with 200s. for home trads..._No. 1 in 
both eases 2> 2¢ a premruni of 2s. bd. 


Iron-making Materials. 


There have been some fairly heavy deliveries of 
foreign ore this month under running contracts, but new 
business is quiet and freights firm. Best Rubio ore is 
still at about 53s. per ton ex ship Tees. Coke is still 
searce, and it is impossible to do more than cover imme- 
diate needs, the price being unchanged for good medium 
furnace brands at the ovens. 


Manufactured Iron and Steel. 


All the finished iron end steel works on the 
North-East Coast are now working under high pressure. 
Owing to recent strikes deliveries have fallen heavily 
into arrears, and the immediate task is to overtake deli- 
veries under current contracts. The steel makers have, in 
most cases, excellent order books, and are assured of active 
employment for many months ahead. There is in hand 
a respectable amount of structural material of various 
descriptions for abroad. The rail mills are busy, and a big 
output of shipbuilding material is being maintained. 
Makers have agreed upon an advance in the price of steel 


packing bars to the extent of £1 per ton, so that parallel 
bars are now £16 and tapered £20 per ton. The finished 
iron trade on the whole shows little alteration, but busi- 
ness in one or two departments is a trifle brisker, and there 
are signs of an increasing trade. The price of black and 
galvanised sheets is rapidly ascending. Demand far 
exceeds supply, and where delivery can be given as much 
as £34 is being paid for galvanised sheets, 24in. gauge, 
and £26 to £27 for black sheets. The principal quotations 
to home consumers are as follows :—Common iron bars, 
£22; marked bars, £25; steel ship, bridge, and tank 
plates, £18 5s.; steel boiler plates, £21 10s.; steel angles, 
£17 15s.; best steel joists, £17 10s.; rounds and squares, 
3in. to 5fin., £18 7s. 6d.; flats, 5in. to 8in., £18 15s. In 
the export trad >there are no fixed prices, they being left 
open for negotiation, but they are generally somewhat 
higher than the home prices. 


Shipbuilding and Engineering. 


In the shipbuilding trade the demand for new 
tonnage continues to be restricted by the high prices and 
the difficulty in arranging delivery, but it is understood 
that several inquiries for cargo vessels are circulating, and 
that one or two orders have recently been placed with 
North-East Coast builders. In the engineering trades 
the state of employment is very satisfactory, but opera- 
tions are greatly inconvenienced by the moulders’ strike. 


The Coal Trade. 


Conditions in the Northern coal trade show little 
material improvement as compared with those of last week. 
The collieries, in fact, have had a rather anxious time during 
the last few days. Shortness in the tonnage supply has 
seriously hampered the smooth working of the pits, and 
this shortage has been seriously aggravated in many in- 
stances by the irregular and totally inadequate service of 
trucks and wagons. Chiefly in consequence of these diffi- 
culties, and further as a result of the irregular and 
spasmodic issue of licences, there have been supplies more 
than usually large on offer, and merchants with a prompt 
boat have often been able to discount the market, some- 
times rather heavily, but it has always been a matter o7 
a prompt teem to easy the colliery position for dead spot. 
The output, however, is much above the ability of the 
rsilways to handle at the present time, with the result that 
many lots have to be turned into stock. Rather than do 
this holders are prepared to grant concessions in the matter 
of prices, but this position is only for next week. For 
November the prospects are much brighter. It is con- 
fidently expected that by that time the congestion on the 
railways will be rcmoved, and that more shipping will be 
available, which will serve to restore the confidence of 
shippers and facilitate a larger export trade. The requisi- 
tion demand is still on a full scale, and the pressure for 
allied shipments continues. The inquiries continue to 
flow in for well into the first half of next year, particularly 
from Swed n, Norway, Denmark, and Holland, as well as 
France and Italy. Cons2quently sellers quote firm forward 
prices. For best D.C.B. steams 100s. is quoted, and 
holders decline all concessions. Other qualities are priced 
at 95s., and buyers have little prospect at the moment of 
being able to break this figure. Durham gas and coking 
coals are freely moving for the inland requirements, and 
all forward output is in request, business being only limited 
by transport facilities. There has been quite a lot of 
loose discussion about contracts having been placed for 
quantities of coking coals for deliveries to France spread 
over the whole of next year, but it is mostly conjecture, 
and no practical confirmation is obtainable. On the 
other hand, it is exceedingly doubtful that the price given 
—55s.—which is the late schedule, would not be accepted, 
as most producers are holding for the minimum current 
quotation of 70s. Bunker coals are quiet and dull for 
prompt, but firm for forward business. The coke market 
is steadier. There is a heavy demand, but production 
is on recent substantial lines. The following are the 


forward open market values :—Northumberlands: Best 
Blyth steams, 100s; seconds, 87s. 6d. to 90s.; Tyne 


primes, 100s.; best steam smalls, 80s.; second smalls, 
65s. to 75s.; best screened household, 100s. Durhams : 
Best gas coal, 80s.; Wear special gas, 85s.; second gas, 
70s. to 75s.; coking, 70s. to 80s.; bunkers range between 
65s. and 80s., according to nationality and loading dates ; 
best beehive coke, 100s.; patent oven and gas coke, 95s. 
to 100s. 








SCOTLAND. 
(From our own Correspondent.) 


Shipping Combines. 


FoLitow1eé the announcement of the sale of the 
Laird Line last week comes the report of the disposal of 
the firm of Messrs. M. Langlands and Sons, Glasgow and 
Liverpool, to Messrs. Powell, Bacon and Hough, Limited, 








Liverpool, whose interests in the coastwise shipping trade 
are grouped under the title of the Coast Lines. Messrs. 
Langlands began business in Glasgow in 1839 with sailings 
between the Clyde and the Mersey. Later their sailings 
extended tp both the East and West Coasts of Scotland, 
and more recently to all the large English ports. With 
their co-ordination with the Coast Lines every port of 
any importance in the United Kingdom will be linked up. 
It is hoped to arrange regular sailings on pre-war lines as 
early as possible. 


Steel Tr ide Dispute. 


The situation in the Scottish steel trade arising 
from the stri.‘e of bricklayers has assumed a serious 
aspect. At a conference between representatives of the 
companies ana, of the Bricklayers’ Union held at the 
week-end the employers indicated their willingness to 
discuss the questi‘on of wages if the men would return to 
work. This proposal was put to the vote, which resulted 
in a large majority, in favour of remaining on strike. 
Three weeks have alr. ady passed since these men went 
on strike, and certain, makers have had to close down 
and other workmen bee been thrown out of employment. 
A continuance of the Yprisent conditions entails serious 
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interference with shipbuilding and engineering an 
steel 


branches of industry dependent on Lanarkshire 
works for their supplies. 


Pig Iron. 


Deliveries of Scotch pig iron are more easily 
obtained at present. Stocks of hematite are accumulat- 
ing in makers’ yards owing partly to the situation in the 
steel trade reducing deliveries. No. 1 foundry iron is not 
yet too plentiful, however. Forge qualities have been in 
good supply for some time. There has been a little more 
movement in the shipping department, but many diffi- 
culties remain in the way of d>velopment in this direction. 
Prices remain unchanged. 


Finished Iron and Steel. 


The majority of the works in the steel and iron 
trades are now in good shape for forging ahead, and the 
dislocation of business in the steel trade is all the more 
unfortunate. Shipbuilding yards are especially in need of 
supplies, and even before the railway strike steel manu- 
facturers were very hard pressed to maintain deliveries. 
Consequently a continuance of the present trouble will 
very soon have its effect on consumers. The demand for 
steel for export is also fairly good. One thing is fortunate 
however, and that is that while orders are plentiful they 
are mostly of smaller dimensions than in the old days. 
Imports from America and the Continent have practically 
stopped just at the time when they would be a boon to 
consumers. The demand for steel sheets is very brisk, 
particularly sheets of the heavier gauges. The price has 
aun advanced, and quotations are now as follows :— 

3/,¢in. sheets, £23, and from */,,in. to fin. £23 10s. per ton 
f.o.t. makers’ works. The malleable bar ironworks have 
plenty of orders on hand for all descriptions of bars. The 
engineering trade generally is very fully occupied, and the 
present level of prices seems to be no bar to the demand for 
all kinds of machinery. The tube trade also continues 
busy, and makers of bolts and nuts, &c., have as much as 
they can do. Export inquiries continue to flow in, but the 
present rate of output and the tonnage scarcity hold out 
little encouragement in the meantime. 


Coal. 

Work at the Scotch collieries is going on steadily, 
but so far outputs have shown no expansion, and all 
materials are quickly absorbed. In the West of Scotland 
district there has been more dross and other small stuffs 
available, owing to the stoppage at steel works, but all 
large coals are easily d'sposed of. The Irish market is 
apparently short of supplies, and good consignments have 
gone from both Lanarkshire and Ayrshire. It is said that 
in connection with shipments to Ireland the system of 
permits is to be changed, but no alterations have been 
reported to date. Foreign inquiries are good, but licences 
are still difficult to obtain. Conditions in the East of 
Scotland are somewhat better. The Lothian collieries 
have been able to get some fairly good cargoes away. 
Things are a trifle slower in Fifeshire as a result, in a 
measure, of lack of tonnage. In both districts, however, 
local calls are fairly heavy, and account for the bulk of 
the output, though, of course, home prices are not nearly 
so remunerative as export. In all districts the demand 
for household supplies is very brisk, and collieries find 
difficulty in keeping pace with requirements. The aggre- 
gate shipments from Scottish ports during the past week 
amounted to 179,094 tons, compared with 140,366 tons 
in the preceding week and 166,690 tons in the same week 
last year. Prices are unchanged as follows :—Ell coal, 
f.o.b. at Glasgow, 33s. 6d. to 35s.; navigations and splints, 
35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; best screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton ; 
treble, double, and single nuts, 30s., 29s., and 28s. per ton. 








AND ADJOINING COUNTIES 


(From our own Correspondent.) 


WALES 


Changes in Coal Control. 


SPECULATION has been rife lately concerning 
prospective changes in coal control, more as regards the 
export trade than anything else, and the belief is enter- 
tained that before this week is out something definite will 
be known. Unfortunate experiences of the last week or 
two respecting the lack of co-ordination between depart- 
ments, and the inexplicable action of the Coal Mines 
Department in withholding export licences or cutting 
down the quantities to be shipped, with the @@mmeguence 
that the continuity of work at collieries has Bee imter- 
rupted in some cases and gravely ae in others, 
have brought home to everyone who has kne wledge 
of the difficulties of the industry the ne ¢ for some 
alteration in the system existing. South 
owners met last week and telegraphed the Coal Con- 
troller that the restrictions on authorisations andi licences 
were jeopardising regularity of work in the eqalfield, and 
suggesting the Controller should receive a deputation. 
Mr. Finlay A. Gibson, the coalowners’ secretary, received 
a reply to the effect that a meeting of the EB rts Con- 
sultative Committee, on which South Wale$ coalowners 
have three representatives, would be held with the Coal 
Controller on Thursday to discuss the machinery for the 
control of exports. In the meantime, steps were taken 
to prevent colliery stoppages through difficul ies connected 
with the lack of licences. The belief, ho sever, is very 
general that the whole question of contre” is under con- 
sideration by the Government, and that steps are con- 
templated which will reduce the administrative work of 
the Coal Mines Department. It is quéstioned whether 
the present system of controlling expo#ts will be entirely 
removed, though it will be no surp/fise if considerable 
alterations are made. The view tajmen is that the con- 
ditions are as yet too abnormal 1 justify complete de- 
control, but that greater powers §: Jould be given to a local 
representative commiitee of co@wners and exporters 
instead of their being so much in «fe hands of Government 
officials. It is fo't that this Co-mphittes could with advan- 


Soaks 








tage to the working of collieries and the export trade in 
general manage affairs, subject to general instructions 
relating to the proportions of the output to be retained 
for home consumption and export. 


Shortage of Anthracite Coals. 


An official statement has been issued concerning 
the shortage in the supply of anthracite coals in London 
and other districts, in which it is pointed out that one of 
the chief difficulties is that the demand for anthracite 
coal has increased considerably. The normal demand 
absorbs more than the total output of the anthracite 
coalfield, but the quantity of coal represented by applica- 
tions for new and additional quantities is in excess of the 
production of the whole of the anthracite collieries in 
South Wales. In some quarters it is suggested that the 
deficiency in the home market might be made good by the 
cessation of all exports, but that proposal is impracticable. 
It is essential to the regular working of the pits in the 
anthracite districts that there should be regular transport 
facilities, and the stoppage of shipments would have no 
other results than that of bringing a large number of pits 
to a standstill, and therefore lead to a further enormous 
reduction in the already inadequate output, and seriously 
affect the supply of coal for home consumption. Another 
factor which has contributed to the scarcity is the shorter 
working under the Government's Seven-hour Day Act, 
while far more serious, however, are the difficulties en- 
countered in the matter of inland railway transport. As 
a result of the congestion of the railways, there are long 
and vexatious delays in the dispatch and return of wagons. 
Colliery wagons, instead of being returned promptly, have 
been, and still are, employed for other purposes on the 
return journey, and not infrequently are directed to 
destinations further distant from the pits. 


Profit-sharing. 


The profit-sharing deposit scheme instituted by 
the Blaenavon Company, Limited, is now open for accept- 
ance by the company’s workmen, who are free to invest 
any sum up to £500, which is the maximum amount any 
one workman who is paid weekly can deposit. In the 
case of employees paid monthly, the limit is a sum not 
exceeding.five times the depositor’s annual salary. The 
directors reserve the right to vary these limits and to 
place a limit on the aggregate amount which may be 
received on deposit from the company’s employees. 
Interest at the fixed rate of 74 per cent.—ls. 6d. in the £ 
—per annum will be allowed on every complete £1 de- 
posited, commencing on the first day of the month next 
following the deposit and payable yearly on January Ist 
in each year, in addition to which a bonus will be declared 
each year equal to the difference between the fixed rate 
of 7} per cent. and the rate of dividend paid on the ordinary 
shares of the company. There are certain provisions 
regarding payment and withdrawal which make the 
scheme an attractive proposition. 


Current Business. 


Extremely quiet conditions have been in evidence 
on the coal market during the past week, and values have 
fallen pretty substantially as compared with a week or 
two ago. The change which has come over the market 
is due to the tonnage position not being so good, and the 
failure of many collieries to get the prompt clearance of 
wagons has compelled many salesmen to bring down their 
prices to buyers able to take quick delivery. The inquiry 
generally has not been so active also for the reason that 
exporters have been unable to get export licences. It is 
not long ago that sellers were quoting and obtaining 85s. 
to 87s. 6d. for superior Admiralties, but to-day there is no 
difficulty in getting these coals at 75s., while ordinary 
second Admiralty large have been done at 70s. The 
market is, however, very irregular, and those collieries 
which happen to be well placed for orders and have 
tonnage in berth are not prepared to accept these figures. 
The expectation is held that tonnage will come round again 
very shortly altogether, and thus cause heavy pressure. 
At the moment there is no indication of a recurrence of 
these strong conditions. The strength for the time being 
has gone into the freight market, exporters being quite 
ready to concede higher rates for steamers for the reason 
that they can get coals so much cheaper. Best bunker 
smalls, which were recently 65s., are now more about 
57s. 6d. to 60s., and second qualities are 55s., with cargo 
sorts from 40s. to 50s. Coke, although not meeting with 
so much inquiry, is steady at about 105s., patent fuel being 
very uneven and ranging from 75s. to over 80s. Supplies 
of pitwood are plentiful, and 47s. 6d. to 52s. 6d. are the 
prices ruling. 


Newport. 
Considering the falling off in tonnage supplies 
and the lack of inquiry, Monmouthshire coals have kept 
well. Many saucy companies are well stemmed, and 
are therefore not in need so much of prompt orders. 
Some salesmen still indicate 77s. 6d. to 80s., though others 
are prepared to accept 72s. 6d. to 77s. 6d. for large and 
about 50s. for smalls. 


Swansea. 


The anthracite market keeps quite firm, there 
being a good demand for all descriptions. Large and 
machine-made qualities are very fully stemmed for early 
loading, but steam coals are easy in tendency. 








Ow the evening of July 21st a light engine ran into a 
standing passenger train at the Preston joint station of the 
London and North-Western and Lancashire and York- 
shire Companies. The light engine belonged to the former 
company and was being admitted into the station under a 
“caution” signal. Major Hall’s report on the accident 
suggests that the driver was not expecting to find the 
platform road occupied and was not therefore so attentive 
as he might have been. The approach is on a1 in 95 
falling gradient, and it is probable that the speed was 
higher than was expedient. 





Latest News from the Provinces, 


LANCASHIRE. 
Manchester College of Technology. 


THE Manchester Education Committee has given 
its sanction to a scheme for raising funds to meet the cost 
of extending the buildings of the above-named College, 
which are now found to be totally inadequate to the needs 
of this great centre of industry. Industrial firms and 
business establishments are to be appealed to to provide 
a sum of £150,000 on the understanding that the Cit, 
Council and the Government will be asked to raise the 
balance necessary for the new buildings and their equip 
ment. 

BARROW-IN-FURNESS, 
Barrow War Memorial. 


At a public meeting held on Tuesday night to 
consider the question of a war memorial for Barrow, the 
Mayor of the borough announced that Vickers, Limited, 
had offered Infield House and grounds, near Furness 
Abbey, as a convalescent home, providing the necessary 
amount for furnishing and fitting was found, representing 
£4500. This offer was accepted with enthusiasm, and 
Messrs. Vickers were thanked for their generosity. Infield 
House is beautifully situated, and was erected by the late 
Mr. 8S. J. Clay, of Derby, when he was engaged in wagon 
building at Barrow, It cost £30,000 to erect. Messrs: 
Vickers’ gift has caused a great deal of satisfaction in 
Barrow. 


SHEFFIELD. 
Iron, Steel, and Coal. 


The basic pig iron market is now almost entirely 
back in the hands of Lincolnshire makers, Derbyshire 
furnaces being concentrated again on foundry and forge 
qualities—a position which has made forge fairly abundant, 
whilst the idleness at the foundries through the moulders’ 
strike has slackened the demand for foundry. There is 
not too much basic coming forward, and prices all round 
are well maintained, though it is not considered there is 
any immediate likelihood of higher rates. Hematite 
iron is a flat market at the moment. The demand fo: 
steel is being seriously affected by the succession of labour 
disputes, but requirements in reality are heavy. The 
market for scrap material seems not over-burdened with 
though there must be enormous quan 
tities available somewhere. Wrought iron scrap is worth 
about £8 2s. 6d., and heavy steel about 20s. less than that. 
Steel turnings are not readily obtainable. At the pits the 
shortage of empty wagons is keeping output down. Works 
are getting what they want for current use, but have little 
opportunity of putting reserves on the ground. France 
and Italy are obtaining a certain quantity of coal, though 
not much, Slacks are moving freely. Best South York 
shire steam hards are quoted 29s. to 29s. 6d.; best Derby 
shire, 28s. 6d. to 29s.; seconds, 27s. 6d. to 28s.; cobbles, 
27s. bd. te to 28s.; wi ashed smalls, 24s. 6d. to 26s.; best hard 
slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 24s. 3d.; 
soft nutty, 23s. 6d. to 24s.; peas, 22s. to 22s. 6d.; and 
small slacks, 19s. to 20s. Blast-furnace coke is in active 
request at 50s. per ton on rail at ovens. In house fuels 
branch is quoted 33s. to 33s. 6d., and best Silkstone 
29s. 6d. to 30s. 6d. per ton at pit. 


supplies just now, 


Cutlery Trade Enterprise. 


Five of the leading cutlery firms here—Joseph 
Elliot and Sons, Lockwood Bros., Limited, Needham, Veul! 
and Tyzack, Limited, Southern and Richardson, Limited, 
and Thomas Turner and Co. (Sheffield), Limited—have 
decided upon a scheme for closer association. All the 
firms mentioned will retain their individuality and con- 
tinue to be managed as at present, but their association, it 
is believed, will bring about appreciable economy in pro- 
duction, with increased output, the object also being to 
introduce more modern machinery and other improve- 
ments, with the object of being better equipped to meet 
foreign competition, 


WALES AND ADJOINING COUNTIES. 


Chepstow Shipyards. 


It is reported that Swan, Hunter, Wigham 
Richardson and Co., of Newcastle, are negotiating for the 
acquisition of the Chepstow National Shipyard. 


Ebbw Vale Settlement. 


The disastrous strike in the steel trade of South 
Wales has now been settled so far as the Pontypool and 
Ebbw Vale districts are concerned, and it is hoped that 
by the end of this week most of the 6000 men who have 
been idle will have restarted work. The settlement 
arrived at is on the basis of a standard rate of £4 10s. a 
week, with cheap house coal. The strike commenced in 
June last, and by its extension to Dowlais and Tredegar 
12,000 men became unemployed, although altogether 
fewer than 1000 skilled craftsmen were directly concerned 
in the issue. These skilled craftsmen demanded a flat 
rate of £5 a week, which was subsequently reduced to 
£4 12s. 6d. 


Swansea Metal Market. 


Firmness characterises the tin- -plate market, 
there being no lack of inquiry. The demand is consider- 
ably in excess of the supply. Prices are about 39s. to 40s. 
per box net f.o.b. Swansea for I.C. 20 by 14 by 112 sheets. 
Other quotations are :—Galvanised sheets, 24 g., in 
bundles, £34 per ton net f.o.b.; sheet and tin-plate bars, 
£14 10s. to £15 per ton net delivered ; block tin, £281 cash, 
£282 three months ; copper, £106 5s. cash, £105 15s. three 
months; Spanish lead, £29 5s. cash, £29 15s, three 
months ; spelter, £48 10s. cash, £46 three months ; Welsh 
hematite, £10 15s. per ton net delivered. 
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French Engineering Notes, 


(From our Correspondent in Paris.) 


Motor Engineering. 

AFTER a lapse of five years, during which time 
manufacturers were unable to bring out new designs of 
car's or carry out experimental work, it was not expected 
that much progress in automobile engineering would have 
been observable at the Paris Show, yet so great has been 
the work accomplished during the past twelvemonth that 
the industry has made as much advance as it would have 
done probably in normal times. If there has been no 
opportunity for private experimental work, makers have 
had the advantage of a unique experience with motor 
transport in every shape and form, when vehicles of all 
types were subjected to the maximum duty that could be 
imposed upon them. Only the best designs were able to 
survive that strenuous period. At the same time, the 
progress in aviation motors has exercised a certain influence 
upon the automobile industry, and when car manufac- 
turers had to prepare their new models they were able to 
work along certain definite lines and ineorporate ideas 
that were suggested by wartime experience. As soon as 
makers started to frame their future policy there was a 
general inclination to prepare for a mass production of 
low-priced cars, but while that course has been attempted 
in one or two cases, the policy of producing cheap vehicles 
in large quantities has been abandoned, even those who 
embarked upon an intensified output having been obliged 
to advance the prices originally fixed for their vehicles. 
As a matter of fact, the conditions are not favourable for 
the production of cheap cars. Some attempts have 
certainly been made to turn them out, and there was one 
very cheap car with two-cycle motor, friction gear, and 
a frame made of laminated wood, but the cheap car will 
evidently not constitute an appreciable part of the French 
output, and the great majority of makers, including the 
leading firms, aim at grading up the quality of their 
vehicles. The prices, too, are very high, though not more 
so than those ruling in other industries, and, despite the 
dearness of cars, the business transacted at the Salon is 
generally considered to have been of more importance than 
at previous shows, from which it is evident that the automo- 
bile industry is in a fair way of recovering its old prosperity. 


Constructional Features. 


It is hardly possible to look for something new in 
car design, for everything incorporated in the vehicles 
consists of well-tried devices arranged in a more or less 
novel way, and the interest of most of the chassis lies 
mainly in the presentation of old ideas in a new dress. 
The overhead lay shaft with tappets or rockers actuating 
valves on the top of the cylinders is becoming general. 
If its adoption has been so long delayed, except on a few 
well-known cars, it is only because of the noise, but that 
is a@ small matter compared with the higher engine effi- 
ciency obtained with a spherical combustion space without 
side chambers. Some makers suppress the noise inevitable 
with the use of tappets by employing a cam shaft acting 
directly on the valves. There will evidently be a great 
deal of research into the ways and means of actuating the 
valves in the cylinder heads. The result of this arrange- 
ment is to make a very narrow and clean engine, and it 
also facilitates the designing of six, eight, and twelve- 
cylinder motors, of which there was an unusual number at 
the Show. The tendency at the moment seems to be in 
favour of an eight-cylinder engine. The practice of com- 
bining the engine, clutch, and variable-speed gears in one 
unit has become more general. It has the advantage of 
presenting a rigid whole which eliminates any risk of 
cross stresses on the shafts. In this and in other direc- 
tions there is observable a distinct tendency to copy the 
general features of American design, but, as they mainly 
originated on this side, continental firms are merely coming 
back to their own. If there is a close resemblance between 
some of the French and American designs, it disappears 
when we come to the execution, for it would be difficult to 
discover finer work than is to be seen on some of the French 
chassis. It was supposed that the experience of aviation 
work would have resulted in a refining of the chassis, 
together with an appreciable reduction in weight, but in 
nearly every case the chassis are solidly constructed, while 
the new chassis of the Gnome and Rhone Company can 
only be described as massive. Experience of the past few 
years has shown, that there is nothing to be gained by 
undue weight reduction. Economy should be rather aimed 
at by increasing engine efticiency. The new Farman car is 
another instance of a massive vehicle built by a firm which 
has been engaged exclusively in aviation construction. 


Commercial Vehicles. 


The commercial branch of the industry has been 
developed along lines somewhat different from those in 
England, since there are few firms that have specialised in 
these vehicles, which are built mainly by car manufac- 
turers. There is consequently a tendency to adhere to the 
classic ear design. Nevertheless, the lorries are of high- 
class construction and render good service. More firms 
are now devoting their attention to the heaviest deserip- 
tions of vehicles, and for them the four-wheel drive is 
gaining ground. In addition to Latil and the Renault, 
who have been the leading exponents of the four-wheel 
drive principle, there is now the Delaunay-Belleville Com- 
pany, which showed a 9-ton wagon capable of taking a 
further load on a trailer. Schneider and Cie. appear to 
have abandoned the four-wheel drive type of wagon they 
introduced a few years ago, and are confining themselves 
to the Paris omnibus chassis, which..is probably the most 
practical and most efficient vehicle of the kind constructed. 
They exhibited one of these chassis with a tipping body 
designed for the collection of refuse in Paris. By arrange- 
ment with the Municipal Council some hundreds of these 
vehicles are to be put into service to replace the present 
very unsatisfactory method of refuse collection. Steam 
has never been able to make much headway in this country, 
but there are evidences of greater interest being taken in 
steam lorries for heavy loads. At present steam is repre- 
sented by the Exshaw lorry and by the Foden wagon, which 
is now being constructed in France. 





British Patent Specifications. 


When an ti tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-building hancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








INTERNAL COMBUSTION ENGINES. 


132,314. August 12th, 1918,—T'wo-stRoKE CycLE ENGINEs, 
A. Franco, No. 17, Via Arsenale, Turin, Italy. 

This invention relates to two-stroke cycle internal combustion 
engines of the kind comprising two parallel cylinders com- 
municating with each other so as to form a common combustion 
chamber, two pistons being arranged to reciprocate in the 
cylinders, and being phase-displaced by reason of the fact that 
the pistons are connected to the ends of the transverse limb of 
a T-shaped connecting-rod. ‘Two ports only, an inlet and an 
exhaust port, are provided, the one being situated in the wall of 
one cylinder and the other port being situated in the wall of 
the other cylinder, both ports being arranged at substantially the 
same distance from the cylinder head, so that towards the end 
of the power stroke the leading piston opens the exhaust port, 
after which the lagging piston opens the inlet port, while the 
exhaust port is still open to effect the flushing of the cylinders, 
and then the exhaust port closes, leaving the inlet port still 
open for the admission of a new charge to be compressed above 
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the p'stons after the inlet port is closed. The cycle is as follows : 
—Towards the end of the power stroke the right-hand piston 
begins to open the exhaust port A, while the left-hand piston 
still covers the admission port B. As the rotation of the crank 
continues the port B will also be opened, and while the port A 
is still open the flushing of the cylinders and of the upper 
chamber C takes place. During the instroke of the pistons the 
right-hand piston closes the port A before the port B is closed 
by the left-hand piston, so that through the latter port the 
desired charge of air or gas can be admitted; the usual com- 
pression and ignition stages then take place. This opening and 
closing of the ports is due to the fact that, excepting at their 
uppermost and lowermost positions, one piston is always in 
advance of the other. According to the direction of rotation of 
the illustrated example, the right-hand piston will always be in 
advance of the left-hand piston. The magnitude of this phase 
displacement of the two pistons is determined by the ratio 
between the length of the rod D and the crank. It is sufficient 
to reverse the course of the fluids in order to reverse the direction 
of rotation of the engine.— September 12th, 1919. 


DYNAMOS AND MOTORS. 


132,362. September 17th, 1918.—ImMPROVEMENTS IN ALTER- 
NATING-CURRENT Morors, W. F. Higgs and D. D. Rayner, 
both of Higgs Brothers, Dynamo Works, Summer Hill- 
street, Birmingham, Warwick. 

The invention relates to alternating-current motors having a 
rotating phase-wound secondary circuit into which external 
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resistance is inserted during the period of starting and cut out 
when running, provision being made for short circuiting the 
secondary circuit terminals or slip rings and the removal of the 











brushes from contact therewith. A is the end of the hollow 
rotor spindle of the motor which projects from the motor casing 
B into the slip-ring casing C, and D is the plug switch proper 
which fits and slides in the end of the shaft A. The motion of 
the plug sw:tch is effected by the plug operatirg :pindle E 
arranged and sliding in a bush of the casing C. The switch 
operating spindle E is preferably held in its inner and outer 
positions, represented in full and dotted lines respectively in 
Fig. 1, by a spring-pressed catch F, which engages with one or 
other of the two depressions in the switch-operating spindle E. 
The plunger F also serves to prevent the rotation of the spindle E 
in its bearing and limits its sliding motion in either direction. 
The plug D can rotate relative to the operating spindle E, the 
connection being effected by the intermediate spindle G 
carrying the plug proper D at one end. The concentrically 
arranged slip rings H are connected to a disc on the 
shaft A by electrically insulated bolts K K. LEach slip 
ring has a segmental projection marked L M respectively, and 
the inner surfaces of the projections are of the same cw vature 
as the plag switch D, and make contact with the piug when it is 
drawn outwards into the position indicated in dotted lines. The 
slip rings and shaft then short circuit the phase windings of 
the rotor. When the plug switch proper D is in the non-short- 
circuiting position shown in full lines in Fig. 1 the projections L M 
overhang the reduced part of the intermediate spindle G.. The 
brushes N N—Fig. 2—bearing on the slip rings H H are mounted 
in holders on the pivoted brush-carrying arms P attached 
to the ends of a spindle R. The spindle R is carried on an 
extension of the bush of the slip-ring casing C. Each brush is 
provided with a pair of fork-like extensions, through which pass 
projecting rods 8 attached to the operating spindle E. When 
the spindle E is moved to the short circuiting position the 
brushes are partly withdrawn from their holders and are clear 
of the slip rings.—September 17th, 1919. 


TELEGRAPHY AND TELEPHONY. 


132,391. November 4th, 1918.—ELEecTRO-MAGNETIC Wave 
RECEPTION Systems, J. Robinson, East London College, 
Mile End-road, London, E. 

This invention relates to improvements in electro-magnetic 
wave reception systems, and more particularly to means for the 
elimination of disturbances due to the proximity to the wireless 
reception apparatus of a generator such as a magneto serving 
to operate the ignition system of an internal ccmbustion engine 
or other adjacent electrical apparatus such as leads carrying 
an alternating or variable current. Where the wireless apparatus 
is fitted on an aircraft, for example, it is found that the chief 
cause of disturbance is due to electro-magnetic waves of short 
wave length emanating frcm the ignition system of the internal 
combustion engine. The object of the invention is to eliminate 
disturbances of this nature. A method is known in which one 
or more closed oscillatory circuits tuned to the wave length of 
the disturbing oscillations are inserted in the receiver circuits. 
Where the disturbing oscillations are of more than one wave 
length a closed oscillatory circuit appropriate to each wave 
length may be employed. In this arrangement any waves 
of a length to which the inserted closed oscillatory circuit or 
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circuits are tuned, striking the receiver circuits will expend their 
energy in causing this closed circuit to oscillate, and will not 
affect the detector or amplifier. In the present invention a 
variable condenser is connected across the control element and 
filament of a thermionic device used as a detector or amplifier 
of the electro-magnetic waves reaching the aircraft. In this 
arrangement any tendency to a sudden extreme difference of 
potential between the control element and filament of the ther- 
mionie device of the receiver, due to their different capacity and 
the effect of the disturbing waves, will be checked by the con- 
denser, so that the elements will remain in proper condition to 
respond to waves of a length to which the receiver is tuned. 
The arrangement may be used alone or in conjunction with the 
arrangement already mentioned, or may be used with other 
protective devices such as metallic shrouds for the generator 
and sheathed sparking plug cables. In the upper figure a closed 
oscillatory receiving circu.t ccmprising an inductance A and a 
condenser B is connected to the detector or amplifier C by 
means of leads D and E, and one closed oscillatory circuit tuned 
to the wave length of the disturbance is shown inserted in lead D, 
and comprises an inductance F and variable condenser G. A 
similar closed oscillatory circuit, as shown by inductance F 
and condenser G, may be inserted in the lead E. In the lower 
figure a variable condenser H is connected across the control 
element K and filament L of a thermionic detector.—September 
18th, 1919. 

















SWITCHGEAR. 


32,427. December 19th, 1918.—InsvuLaTors FoR HIGH-TEN- 
ston Muxcrnic Castes, H. Wade, 111-112, Hatton-garden, 
» BC. 1. 

This invention relates to an insulator for high-tension trans- 
mission ¢ the insulator consisting of two cups or parts of 
porcelain separately formed and baked, the thickness of the 
cups being caleulated s@ that the gradient of the potential through 
the insulator magi be distributed in such manner as to obtain 
the best stress othe pre of the dielectric against puncturing. 
A and B indicate the poreelain cups, C the metal net, D the iron 
pin, E the pin . F, G and H the spirals of iron. The two 
parts, or cups, a®e cemented together, so that the complete 
insulator has the &ppearanee of an ordinary suspension insulator 
of the double deltg cup type, with pin and hood. Between the 
two parts of the porcelain forming the insulator is interposed a 
metallic surface constituted by a very thin net C, which, whilst 
serving the purpose of giving a better distribution of the electric 
stresses, also increases the mechanical strength of the cement. 
To obtain also for the other parts of the insulator the same 
advantages a net is interposed between the iron pin D and thw 
inside cup B. The pin D has @ head E, and below the head the 
pin is encircled by a spiral of iron or other suitable material F, 
the latter being shaped im puch manner that when the net and 
the coil are fixed in the moy! ted mass of the cement it forms a 


solid mass, which —_ resistance to separation, 
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certainly greater than the resistance offered by the porcelain 
itself. Also between the parts A and B are arranged the spirals 
G and H, and the same arrangement is carried out between the 
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head of the insulator and the hood. The porcelain, as shown 
by the drawing, will work under compression, and the resistance 
to tensile stress is greater than that to which the insulator is 
usually submitted.—September 18th, 1919. 


LIGHTING AND HEATING. 


132,324. September 6th, 1918.—Exectric Arc Lamps, W. 'T. 
Coulson, 33, Jasmine-grove, Anerley, London, 8.E. 20. 

This invention relates to that class of electric are lamp in 
which the are is struck between electrodes of, say, tungsten 
in an atmosphere of inert gas. The object of this invention is 
to provide an improved means for striking the are. Surrounding 
the stem B of the central body A is a wedge-shaped ring F con- 
nected to the core G of a solenoid H byatube K. The wedge F 
is shaped to actuate the kinked portions E E of the conductors 
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D D, sothat when the current to the lamp is established it passes 
through the solenoid H and, attracting the core G, will move it, 
and w.th it the ring F, which, acting on the conductors D D, 
will meve the electrodes C C away from the central body A 
and strike the arc. When the current is switched off the core G 
and ring F will return by gravity or under the action of a spring, 
and the conductors D D return to their normal position. When 
a central body A is not employed, the action is the same as 
already described, but the electrodes C C are directly in contact 
with each other when not in use, as will be understood.—Sep- 
iember 8th, 1919. 


PUMPING AND BLOWING MACHINERY. 


132.405. Deeember 3rd, 1918.—PackiInGs ror Fan SHarts, 
J. Keith and D. B. Bain, 27, Farringdon-avenue, London, 
E.C. 

This invention relates to shaft packings for fans handling 
gases, where it is desirable to prevent the packing gland from 
carrying any of the weight of the impeller, and yet the structure 
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of the fan casing is not sufficiently rigid as to ensure the per- 
manent aligament of the several parts. In the form illustrated 
there is employed a grease-packed gland, consisting of a bush 
A formed with spaced annular yes connected by a longitu- 





dinal groove, the grooves being kept full of grease under slight 
pressure by means of a lubricator. The floating support through 
the intermediary of which the stufting-box or gland is sustained 
by the casing, is constituted by a flex.ble diaphragm comprising 
concentric leather annuli B and C, having up et edges stitched 
or cemented together, the inner annulus B being nipped between 
the gland box D and a rigid ring E, while the outer annulus C 
is studded to the fan casing. The rigid ring E is formed with 
lugs F offset from the plane of the ring and penetrated by 
studs G, which secure the outer annulus C to the casing, there 
being a washer ring H between the rigid ring E and the outer 
annulus C permitting a small range of travel of the rigid ring 
between the heads of the studs and the washer ring acting as a 
stop. Spacing sleeves are inserted between the ring H and the 
heads of the studs.—September 18th, 1919. 


132,469. April 30th, 1919.—Hypravu.ic Pumps, The Hydraulic 
Engineering Company, Limited, Charles-street, Chester, 
and R. Calvert, 6, Queen Anne’s-gate, London, 8.W. 1. 

The invention relates to hydraulic pumps for power purposes. 
In the usual type of three-throw pumps the pulsating action 
set up is attended with drawbacks. Impulsive shocks are pro- 
duced, which in certain operations, such as pressing, are liable 
to damage the material. Means have been proposed by which 
the expense of an accumulator is obviated, and the pulsating 
effects are reduced to a minimum by a number of stationary 
pumps symmetrically arranged in a plane about the axis of a 
crank shaft and driven from a single crank pin. The invention 
consists in improvements of this type of pump, in which one 
thrust bar connected to a plunger is rigidly secured to an 
oscillating dise journaled on a crank pin and the other bars 
connecting the pump plungers are pivoted to the disc in a manner 
similar to that employed in rotary engines. The axis of the 
crank shaft must be at right angles to the plane of the disc, 
but, subject to this condition, the pumps may be arranged to 
operate in any required plane. The pump casings are bolted 
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to, or cast with, the bed-plate. ‘The pump barrels are formed 
by liners which fit in the casings, and are of sufficient strength 
to withstand the working pressure which is not transmitted 
to the casings. In order to deliver a smaller volume of liquid 
at a proportionately greater pressure, it is only necessary to 
replace the liners by others of the same external, but less internal, 
diameter, and to insert plungers of corresponding size. The 
arrangement consequently provides means for readily and in- 
expensively altering the delivery pressure. The crank casing 
forms an oil bath for the oscillating dise and its connections to 
the thrust bars. A is an oscillating disc journaled on the crank 
pin B of a crank shaft C, which is driven, in the example shown, 
by a worm wheel D. E E are pump casings disposed on a bed- 
plate and arranged symmetrically round the crank shaft. A 
master thrust bar F is secured to the oscillating dise A by bolts. 
The other bars are pivoted to the dise as shown at G. The outer 
ends of the thrust rods terminate in balls H, engaging with 
corresponding sockets forming part of plungers, which operate 
in liners K inserted in the pump casings. In connection with 
each pump casing, a suction valve L and a delivery valve M 
are provided. These valves are readily removed at a joint N, 
when it is required to replace a liner. It is obvious that the 
number of pumps can be increased beyond that shown.—Sep- 
tember 18th, 1919. 


MISCELLANEOUS. 


132,443. March 4th, 1919.—Evevators, Babcock and Wilcox, 
Limited, 30, Farringdon-street, London, E.C., and P. 
Paton, 25, Elgin-road, Alexandra Park, London, N. 

This is a tray elevator of the type in which the material to 
be handled is fed into, and delivered from, the inside face of 
the elevator. Referring to the drawings, each of the trays 
indicated at A is provided with bearing brackets B carried on 
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a spindle or axle C on the ends of which are mounted track 
wheels D adapted to run on arcuate tracks E at the lower end 
of the elevator and guided by exterior guideways F. The 
tracks E and guideways F are sustained by a framing G carrying 
the cross bar of the lower chain guides, with provision for vertical 





| ‘ 
adjustment of the tracks, &c., whereby to regulate the tension 


of the endless chains carrying the trays A. The framing G 
carries, in addition, segmental side plates H serving to prevent 
side spilling. Attached to the side lips of each of the trays 4 
is an oblique cross lip J, whereby there is presented a wedge. 
shaped receptacle for carrying the material to be elevated, kK 
denotes a feeding chute disposed sufficiently low to prevent 
flooding of the lower arc with material, the trays serving to 
scoop up the material to the extent of their capacity to remove 
the quantity supplied, it being evident that if a greater amount 
of material be supplied into the filling arc than the trays can 
remove, the trays will spill the surplus back into the are and 
that the material may be over-supplied until it overflows the 
sides of the plates H without causing a breakdown. As will be 
evident from the drawings, delivery from each tray begins when 
the tray passes beyond or above the level of the axis of the 
upper sprocket wheels L, around which the chains are led, the 
extent of tilt or tipping movement continuing to increase unti] 
the tray lip hangs vertically, so that complete discharge of the 
contents is ensured. A chute may be fitted at either side, or 
there may be fitted a chute such as M at each side of the upper 
end of the elevator as may be found convenient.—September 
18th, 1919. 
132,464. April 17th, 1919. 
14, Rue Greuze, Paris. 
The object of this invention is to provide a belt conveyor 
which will elevate material up a gradient equal to the angle of 
repose of the material dealt with. The apparatus comprises 
two pulleys A A of equal diameter, of which the spindles are 
in the same plane and make mutually a given angle-—90 deg,, 
for example. The lower edges of these pulleys are tangential, 
Two other pulleys B B are mounted in the same manner, but 
whilst these two latter are loose on their spindles, the pulleys 
A and A are rotated in opposite directions by means of a train 
of gearing. The frames of the pulley systems are fixed on 
girders GG. The axes of the pulley systems are perpendicular 
in plan to the girders. Smooth endless belts H and H enwrap 
the pulleys and small rollers F direct them on to the pulley 
BE This arrangement is so effected that in the internal 


Beit Conveyors, J. L. Lemvine, 
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angular portion of the elevator the belts together form a perfect 
joint. Moreover, throughout all their operative path, these 
belts are guided by angle irons J K on which they shde. When 
the elevator has a considerable length, rollers L ineluded bet ween 
the angle irons support the belts. Frames OO of bar iron 
mounted on the girders support the longitudinal angle iron 
system. All material placed in the angle of the belts, at their 
lower end, will be transported and elevated at the velocity of 
the belts, and the inclination of the apparatus will be able to 
be equal to the natural slope of the matter to be elevated, 
whereas it is much less in ordinary smooth belt elevators. In 
practice the apparatus could have a lower loading hopper, the 
arrangement of which close to the belts would be quite simple, 
and also longitudinal side cheeks extending along the upper 
borders of the belts, for the purpose of avoiding the elevated 
material falling out of the elevator.—September 18th, 1919. 








Forthcoming Engagements, 


TO-DAY. 


InstituTION OF MeEcHaNicaL ENGINnEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, 8.W. |. 
General meeting. Presidential address by Mr. Edward Hop- 
kinson. 6 p.m. 

Junior InsTITuTION oF ENGINEERS.~~39, Victoria-street, 
5.W. 1. Lecture: “ Fire Prevention and Protection in Fac- 
tories and Workshops,” by Captain Stanley W. Thorpe. 7.30 p.m. 

Norta-East Coast INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Annual general 
meeting. Opening address by the President, Mr. A. Ernest 
Doxford. 6.15 p.m. 

SATURDAY, 

MANCHESTER AssociATION OF EncingERS.—-Grand Hotel, 
Aytoun-street, Manchester. Discussion on ** Prices and Con- 
ditions for the Supply of Electric Power to Works,’’ by Messrs. 
William Cramp, D.Sc., M.I.E.E., and Julius Frith, M.Sc. 
M.1.E.E. 7 p.m. 

WEDNESDAY, OCTOBER 

University CoLLecE.—Gower-street, W.C, 
of six lectures on ‘“* Thermionic Detectors, 
Amplifiers in Telegraphy and Telephony,” 
Fleming, F.R.S. 5 p.m. 

Royat AgronavutTicaL Sociery.—Theatre of Royal Socicty 
of Arts, John-street, Adelphi, W.C.2. Lecture, ** The Stati 
Head Turn Indicator for Aeroplanes,’ by Sir Horace Darwin. 


8 p.m. 
FRIDAY, OCTOBER 3lsr. 

Institute or Marine Enoinsers.—Grand Hall, Connaught 
Rooms, Great Queen-street, W.C. Annual dinner. Reception 
by Lord Weir of Eastwood, president. 6 p.m. 

Junior Institution OF ENGINEERS.—39, Victoria-strect, 
Westminster, 8.W. 1. Socialevening. 7.30 p.m. 

Society or TECHNICAL ENGINEERS: BiRMINGHAM BBANCH 
——Chamber of Commerce, New-street, Birmingham. Lectures 


“The Problem of Transport,” by Professor F, W. Burstall. 
7 p.m. 


OCTOBER 257n. 


207TH. 

First of course 
Oscillators and 
Professor J. A. 
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MINISTRY OF MUNITIONS, 
pike T1UN OF THE DISPOSAL BOARD 
Wy OLANT AND MACHINERY SECTION). 


* ‘Sale by Public Tender. 


MACHINERY AND 
PLANT. 


RS are INVITED for the following : 
ipower JIB CRANE, 9ft, jib, 10ft. radius, 15 ewt. 
Mounted on circular table. 
N PLATFOR M SCALES on wheels, 32in. 
10N Phe ible-ended GRINDER (Emery). 
Ingersoll Rand and Co., 


TENDE 


square. 


rtabl 
VT OOMPRESSOR, | by 


», 12, 150 1b. per sq. inch, Air Receiver 

po also Cooling Tank. 

WE. P. ' 3-phase, 50-cyeles, Semi-enclosed 
\oToR, 400 volts, direct coupled-to 12in. Fan, 
BLP. A.C. MOTOR, as above, with switch and 
starter, ae wines fan. 
yj OXYGEN-ACETYLENE GENERATOR, | cap. 
ay Ib., with ‘ian ‘fittings ; also OXYGEN CUTTER 
with spare nozzles. | 

sbove lying at H. M. Store Ebor Mills, Bing ley 


renders closing November 26th. 
CHILLED ROLLS. 


UR CHILLED ROLLS, 25in. dia. by 5ft. 2in. 
” Tong. Foreplate for wide rolls. Turning rest for 


sheet maill. 
beet Dh he Albert Sheet Iron Co., Ltd., Hill Top, 


Lying at the 

Wet Bromwich, Birmingham, 

,OLLING MILLS, power feed, will roll from 2 B.A. 
tu din. Present rolls take 3-8in. and 7-16in., 
double friction clutch drive, 

Lying at Rotax Motor Accessories, Ltd., Willesden 

‘Junction, N 
meat closing November 26th. 

LARGE NUMBER of C1, TANKS, some Galvanised ; 

FILTE K 





aso WOOD T. ANKS, various sizes, 

PRESSES, 24 chambas, 34 sq:., complete wit 
pipes, &c. MILD EEL VESSELS. PLATFOR ry 
WEIGH MA‘ HIN E AIR COMPRESSORS. 
VACUUM PUMPS. “Self- landing and Delivery 
HOIST, 15 ewt, ELECTRIC FANS and numerous 


other articles. “ 
Lying at H.M. Factory, Sutton Oak. 
Tenders closing November 26th, 


STEEL TUBING. 

About 2500ft. LAP-WELDED STEEL TUBE, 3-16in. 
thick, with Std. inserted joint for lead and yarn. 
Various lengths of the following bores:  18in. 
lZin., 4in. Also a QUANTITY of BENDs, 
REDUCERS, COCKS, THIMBLES. 


Lying at H.M. Factory, Victoria W orks, Northwich. 


fenders closing November 26th. 
cmrEreR in dismantled condition, complete with 
trays, 600It. double endless chain and rollers. 
PAINT SPRAYER, by Aerostyle and Lithos, Ltd. 
complete with 6 H.P. Motor and Starter. 





CROUTING MACHINE, by Murray~ Worlsman and 
Go. Piping, &¢ 
Lying at No. 6, N.F.F., Chilwell. 


Tenders closing November 24th. 


TWO GASOMETERS, ft. dia. by 8ft. deep, single 
lift, 
Lying at Messrs. Ardols’ Factory, Selby. 


‘Tenders closing November 24th 


PORTABLE BAND CONVEYORS, length 24ft., 
with 24 H.P. Motor, by Bhuenix Mfg. Co., 


fitted 
suit- 


able for 220 volts, D.C. supply. 

STACKING MACHINE, 36in., titted with 2-15 H.P. 
Siemens Motors, suitable for 22 volts, D.C. 
supply. Stacking height 12({t. 


Tenders closing November 26tn. 
Ve Shipping Officer, R.A.S.C., 
Docks, Grimsby. 


MOULDING MACHINES. 


TWO MOULDING MACHINES for hollow pellets, 
each fitted with 102 moulds. Moulds contained in 
troughs of three rows of seventeen each. 

ONE MACHINE, fitted with two driving plates for 
ejecting pellets from moulds. These have been 
used for moulding T.N.T., but should be suitable 
for numerous other kinds of work. 

Lying at the works of Mr, E. Cowles Ivy-road, 

Hounslow, 
fenders closing November 26th. 

THREE Cameron SLITTERS and RE-WINDERS for 
Seene fabric. Eighty cutter wheels, serrated 


edge 
= C NREE LING, FOLDING and RE-WINDING 
MACHINE complete, with motor and starter. 


West Side, Royal 


Lying at 44, Chichester-street, Belfast. 
fenders closing November 26th. 
LAUNDRY PLANT. 
TWELVE Frugal GAS TRONS with bars, &c. 
One Rov: ARY WASHER, 24 WRINGING MA 
THREE ‘ HYDRO EXTRACTORS, MANGLES, 
PRESSES, and other Plant. 
Lying at Nottingham, Coventry, and Leeds. 
‘Tenders closing November 26th. 

ELECTRIC COPIERS. 
Nien 8 Continuous (Double) ELECTRIC 
TWO Hall's DITTO DITTO. 

ONE DRYING MACHINE, 

ss. = American WASHING and DRYING MA- 
Lying at Hotel Cecil, London. 
Tenders closing November 24th. 

100 STEEL JACKS, 20 tons. . 


Lying at Woolwich. 
Tenders closing November 24th, 


GASHOLDERS AND TANKS. 

TWO each 500,000 cub. ft. capeutty. complete with 
spiral guides, carriag &c. Inner lift 105ft. by 
ie deep Outer lift 107ft. Gin. by 30ft. deep. 
hiet and outlet pipes 12in, dia, Tanks complete 

math platform, &e. 
Lid as at works of Messrs, Samuel Cutler and Sons 
ms Providence Ironworks, London, E. 
'enders closing November 10th. 
All Tende 

on the duce a be received not later than 10 a.m. 

vigarticulars of the above, together With permite to 

DB _ be had on application to the CONTROLLER, 

london, W Charing Cross Embankment Buildings, 

pete. For particulars of other Government pro 

Sooket “ sale see ‘‘ SURPLUS,” price 3d., at all 

ree, Je oi or by quarterly subscription of 2s, post 

Mia yable in advance to the Director of Publicity, 

sw ty of Munitions, Whitehall-place, rr 
I 





o. BBR = 


MINISTRY OF MUNITIONS. 
BY ie CTLON OF THE DISPOSAL BOARD 
NDS AND FACTORIES SECTION), 


Te ‘ss S.ld by Private Treaty 


IN ONE LOT 


BOGTON AERODROME, 
DALMELLINGTON, nr. AYR, SCOTLAND 


(Suitable for Motor Engineering or other industrial 
purposes). 


The following is a brief description : 

SITUATION. 
On the main road from Ayr, adjoining the 
village of Dalmellington and within 159 yards 
of the Passenger and Goods Station at 
Dalmellington, which is the terminus of the 
Glasgow and South-Western Railway. 

AREA OF LAND, 
The total area of the site is about 31} acres, of 
which 7} acres is freehold and the remainder is 


held under D.O. 

The land has been developed with roads, 
drains, sewers, &c., he expense of the 
Ministry and these improvements are included 
in the sale. 

CONSTRUCTION. 
The whole of the buildings were erected in 1917 
for the purpose of providing Repair Shops, 
Technical Buildings, Barrack Rooms, and 
Hangars for the use of the Royal Air Force. 

The buildings are practically all of a per- 
manent nature and are mostly identical in con- 
struction, viz., 9in. brick walls, timber roofs 
covered ruberoid and supported by light steel 
and timber principals and concrete floors. 

The principal buildings comprise :— 


Floor area. 

Ft. super. 
DEE. dane amemamaue ss os 6 14,804 
Flight Squadron Workshop ...... 2,562 
Photographic Chamber ............ 1,370 
Technical Store Squadron ........ 2,581 
Wren ARs. cw th i ccse ),301 


Machine shop 
Technical Stores A.R.S. 
Salvage Shed 
18 Barracks (Men), 








each 





Dining-room and Cook-house 3,703 
Sergeants’ Mess and Kitchen 2,514 
Ablution and Bath-house ........ 1,368 
Ba es ee ey er 5,259 
tk a an ave 5 xR oe Rea tbo a ee 4,583 
en ne er es 1,339 
MESS SU seach o wane a elkk cake 1,145 
The remainder of the buildings include :— 
Squadron Offices, Smiths’ Shop, Latrines, 
Petrol, Coal, Woo., Oil, and Cold Stores, &c. 
Total floor area of buildings about 82,895ft. 
super, 


LIGH" 2 ING AND POWER. 

The buildings are not at present lighted, but 
those in the barrack section have been wired 
and fitted ready to receive current. Arrange- 
ments can be readily made for the supply of 
power for both lighting and machinery on a 
considerable scale. 

WATER. 
From public main. 
SIDING. 
A private siding is laid down and connect with 
the Glasgow and South-Western Railway. 
Further’ particulars and plan may be obtained on 
application to the CONTROLLER, Lands and Fac- 
tories Section, Disposal Board, Charing Cross Build- 
ings, Embankment, London, W.C. 2. 


NOTE.—For particulars of other Government 
property for sale see ‘‘ SURPLUS, ° price 3d., at all 
bookstalls, or by ceiscbeaty subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London 
8.W. 1. 17251 





MINISTRY OF MUNITIONS. 
BY DIRE ‘TION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


for Sale by Public Tender, 
PLATING PLANT 


AT 
NORTH BRITISH DIESEL on WORKS, 
Ww enema — ASGOW 


Messrs. G. and J. WEIR, Ltd., BARRHEAD. 
Consisting of the followi ing 

THREE MOTOR GENERATORS, o volts, 1000 and 
2000 amps. (by W. Canning and Co.), with shunt 
regulators, switches, resistance boards, fuses and 
electrical instruments. 

TANKS, 6ft. by 2ft. by 2ft. 6in. deep (iron). 

M.S Open Self-colour TANK, 24in. dia. by 2ft. 6in. 
by 1- ‘Sin. - thick, with welded joints and four supports 
= en 
ia LS, . TANKS, 6ft. by 2ft. by 2ft. 6in. deep, lead 
DITTO DITTO, 3ft. by 2ft. by 2ft. en lead lined. 

14 TANTIRON  BELT-DRIVEN O-STAGE 
CENTRIFUGAL PUMP, 700 r.p.m., STEED ROLLER, 
&c., 12in. by 10in., 24 gallons, for heating water. 
BOILER, double lined, gas heated, 10 galls. 

A quantity of Pulleys and Shafting. 

Acid pumps, melting pots, scales, lead and iron 
pipes, steel wire hand brushes, galvanised pails, high 
conductivity copper rods, tinsmiths’ tools, electric 
cable, bar mild steel, copper and lead, and many 
other items. 

Tenders close 10 a.m., 7th November, 1919. 

Detailed list and Tender forms, with permission to 

view, can be obtained on application to the CON- 
TROLLER, wee Charing Cross Embankment 


oe 
ay suRPLU S.”’ price 3d., the official list 
of  aovelkaan property for sale. —a 7 ga 
1364 1 


money. y. On sale everywhere, 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


fror Sale by Tender, 
ONE TRIPLE-EXPANSION 
MARINE ENGINE, 
As for patrol gunboats, criinders, Roya «+ 26in., 44in., 
stroke 26in., r.p.m. 180, I. ~f 


For Tender forms and ieee view apply to the 


perm 
CONTROLLER, D.B.1.e., coodlae Cross Embank- 
ment Buildings, W.C, 2. 
SURPLUS,” price 3d., the official list 
of Government property for sale. Published twice 
monthly. On sale everywher 1365 1 





PUBLIC NOTICES 


c. ABR 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


TRAWLER ENGINES 
or Sale by Tender. 


TENDERS are INVITED f 
TWO MERSEY TYPE TRAWLER ENGINES. 
triple-expansion, surface 
with propeller and shafting. Cylinders 13in. by 
23in. by 37in., stroke 26in. Indicated horse- 
power 600, working pressure 200 Ib. per square 








inch. 
Tenders close 10 a.m., 8th November, 1919. 
For Tenders and permit to view apply to the 
CONTROLLER, D.B.1.(E.), Charing Cross Embank- 
ment Buildings, W.C, 2 
NOTE.—* SURPLUS, 
of Government property for sale. ~ Published 
monthly, On sale everywhere. 136 





’ price 3d., the official list 
= 
I 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


F or Sale by Public Tender, 


a FOUR-SPINDLE GRIDLEY AUTO- 


TWENTY No. 2. VICTORIA CAPSTAN LATHES, 

or, Selson gs gg Co 
a fin. No. 52 NATIONAL ACME AUTO- 
Ltd., 


MATIC 

oy at Messrs. Kirby 
Beeston, Leeds. 

Tenders for the above must be received not later 
than 10 a.m., November 22nd. 

Tender forms and permits to view and all further 


information can be obtained on application to the 


Banks Screw Co., 


CONTROLLER, D.B-1.(E), Charing Cross Embank- 
ment Buildings, W.C. 
NOTE.—For paiticuiars of - Ot ther Government 


property for sale, see ‘** SURPLUS,” price 3d., at all 
bookstalls, or by Se auae phar nn of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitenall-place, London, 
BW: 3: 1319 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SEUTLION), 


froer Sale by Public Tender, 


Lying at the Vegetable Factory, Rochester, and 
ifilton House Works, Abbeyhill, Edinburgn. 
Potato Washing Machines ; Victoria Peelers ; 


Simplex Drying 
Cabbage Cutters ; 
Pulping Gear ; 


Hurricane Shredder and Slicers ; 
Machines, including tray, carriage ; 
C.1. Steaming Pots, 3 cwt. capacity ; : 
Dressing Machines; Rotary Slicer; Flaking Ma- 
chines ; Washing Rolls for F lakers; Scalding 
Baskets ; Traversing Trolleys; Oscillating Sieve and 
Gear ; numerous ‘flanks of various sizes; Galvanised 
‘Trays ; Platform Weighing Machines ; Trolley 
Rails; Reducing Valves; Pipes; Belting ; Shaft- 
ing; Pulleys, and numerous other accessories. 
‘Tenders closing 10 a.m., November 27th. 

Full particulars and permits to view can be obtained 
on application to the CONTROLLER, D.B.1.(e), 
Charing Cross Embankment Buildings, London, 
wc. 3. 

NOTE.—For particulars of other 
property for sale, see ‘‘ SURPLUS,”’ price 3d., at al 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance, to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, ee 
S.W. 1. poorer 


a 
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PUBLIC NOTICES 


ngineer and Surveyor 
§ REQUIRED by the SANITARY 
COMMISSIONERS of GIBRA LTAR for 
12 months’ probationary service in the Sess _ instance 
Salary £600-£25-2 Tree 
must possess a Diploma of the Tnetitation of Civil 
Engineers or of the Institution of Municipal and 
County Engineers and be capable of taking full charge 
of steam+machinery, workshops, roads, sewers, water 
works, public reas os refuse destructors, and other 
municipal works. pply_ to the CROWN > 
FOR THE COLONIES. i, . Millbank, London, 8.W. 
for form of application, which must be completed pe 
returned on or before Saturday, 8th November, quoting 
M/Gib, 9288. 1514 











. ? 
The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


An Association specificaily formed to look after the 
interests of Foremen in a Capacity. 


All communications ices 
REID, 81, High einer 


* "General Secretary. London, W. 7 = 
ei 


No thampton Polytechnic Insti- 


TUT. 
280, ST. JOHN-STREET, LONDON. E.C. 


LABORATORY MECHANIC AND JUNIOR 
LABORATORY DEMONSTRATOR. 


APPLICATIONS are INVITED for the above 
whole-time APPOINTMENT, for which good work- 
shop experience is essential. Salary £3v0 per annum 
incl usive. 

For conditions and form of application, which must 
be returned not — than the 3rd November, 1919, 
apply by letter to 

R. MULLINEUX WALMSLEY, D.Sc.. 
_ 1456 Principal. _ 


(ity of Bradford Education 


MITTE 
TECHNICS AL COLLEGE. 
Principal, WALTER M. GARDNER, M.Sce., F.L.C. 
ASSISTANT LECTURER IN TEXTILE 
MECHANICS. 
It is desired to make an early appointment.—Par 














ticulars of salary offered, duties, &c., and forms of 
application may be obtained from the PRINCIPAI. 
of the College. 

1752 BY ORDER. 





(ity of Lincoln. 


a age ee SCHOOL. 

E. COLLIS I.M.E., Principal. 

APPLICATIONS are’ INVITED for the POST of 
ASSISTANT TEACHER in Mechanical Engineering 
Subjects. University Degree, or equivalent qualifica 
tion, and Works Experience essential. Commencing 
salary £220 to £240, according to qualifications and 
experience, rising by annual increments to £350. A 
temporary war bonus of £45 is also allowed. 

Form of application and further particulars may be 
obtained from the PRINCIPAL, to whom all applica- 
tions should be returned not than 
November, 1919. 


Kent Education Committee. 


TECHNICAL INSTITUTE, ASHFORD. 

REQUIRED IMMEDIATELY, an ASSISTANT 
MASTER, qualified in Engineering Subjects. |The 
person appointed wiil required to ‘act as Vice- 
Principal of the Technical Institute. Preference will 
be given to a candidate holding a Degree or Diploma 
in Engineering. 

Initial salary £200 to £335, according to qualifica- 
tions, training and experience. Maximum £350 or 

20. 


£43 


2ist 
1767 


later 





Applications, stating age, ar ag experience, 
&c., to sent at once to . A. B. Garrett, 26, 
Bank-street, Ashford, es 

E. 8S. DAVIES, 


Director of Education. 
22nd October, 1919. 1735 


London County Council. 

is a VACANCY for a VISITING 
TEACHER of ELECTRICAL ENGINEERING at the 
L.C.C. School of Engineering and Navigation, Poplar. 
to Take Charge of the Electrical Engineering Labo- 
ratory on Monday and Friday evenings, at a fee of 
15s. an. attendance. Experience in Alternating- 
current Work essential. Preference will be given to 
those who have served or attempted to serve with the 
Forces of the Crown, 

Application forms can.be obtained from the Educa 
tion Officer (T.2), Education Offices, Victoria Em- 
bankment, W.C.2 (stamped addressed foolscap 
envelope necessary). Form must be returned by 

a.m. on 7th November, 1919. 


qualifies. 
JAMES BIRD, 
Clerk of the London County Council. 
PUBLIC NOTICES (continued) 
Pages IL. IIl., and XXXVII. 





Canvassing dis 


1744 














India Office, Whitehall, 

Y ~ 

he Secretary of State 

for India in Council is _ prepared 

to receive TENDERS from such persons 
EWORK. 

The conditions of contract may be obtained on 
application to the Director-General. of Stores, India 
delivered at that office by Two o’clock p.m. on’Tuesday, 
the 25th November, 1919, after which time no Tender 

BOEBrs oi Virector-General of Stores. 
A . Assistant Engineers, 2nd 

Government, Public Works Department, 
for two tours each of 12 months" service, 
a war bonus of £120 per annum, which will be con- 
tinued until six months after the restoration of peace, 
first-class passages. Liberal leave in England on full 
salary. Civil engineers who have had ¢ practical 
making should apply at once (by letter), giving brief 
details of age and experience to the CROWN ——— 
quoting M/Nig. 8555. 
gee D Praughtsman and Chief 
at Government Railway for two tours 
each of 12 months’ service. Salary £350 
will be continued until six months after the restora- 
tion of Peace, and will then be reconsidered. Liberal 
had experience in a Civil Kngineer’s Otfice, Plotting 
Surveys and Levels, Designing Stations and Build- 
have a knowledge of oftice routine work, should apply 
at once (by letter),’ giving brief details oa and 
COLONIES, 4, Millbank,’ London, 8.W. 1,. quoting 
M/ /9236. 1757 A 
for service on the aaaet Railway 
by the Government of East -Africa Pro- 
per annum by annual increments of £16, and a war 
bonus at present in force of £65 per annum. Quarters 
on full salary.—Candidates, about 30 years of age, 
who have had experience in a Civil Engir er’s Office 
Graphic Statics, also of General Enginee. ; Work, 
such as Designing Buildings, Bridges, Sheds, Laying 
&c., should apply by letter, stating pert- 
ence, to the CROWN AGENTS 


27th October, 1919. 
as may be willing to supply BRIDG 
Ottice, Whitehall, S.W., and Tenders are to 
will be received _ HL. COLLIER. 

Grade, REQUIKxD for the Nigerian 
with possible permanency. Salary £300-£15-£400 anu 
and will then be reconsidered. Free quarters and 
experience in public works, building, and roaa- 
FOR THE COLONIES, 4, Millbank, London, zs oF 

CLERK REQUIRED for the Gold 
per annum, and a war bonus of £120 a year, which 
leave in England on full salary.—Candidates who have 
ings, and Taking Out Quantities and Estimating, and 
experience to the CROWN AGENTS F THE 
a3 raughtsman __ Required 

tectorate. Salary £250, rising to’ £320 
free of rent, free passages and liberal leave in England 
and have a general knowledge of Math«© tics and 
out of Station Yards, Plotting angie Bh cane 
4, Millbank London, 8 


8.W. 1, quoting M,8670. ©1778 
% 


FOR THE COLONIES, 4 
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PUBLIC NOTICES 


<omae The SUBSCRIPTION LIST will open on MONDAY, November 3rd, and 


7 - ° 

Sunderland Education Com- 
MITTEE. WILL CLOSE on or before THURSDAY, November 6th. 
JUNIOR TECHNICAL stencegge 

Head Master * Mr. E. WARRINE 
APPLICATIONS are INVITED for the SOSITION ae 
of MAST in ENGINEERING SUBJECTS in the 
above School. Candidates must possess a Degree in 
Engineering, or an equivalent qualification, together 
with works, drawing-office, and some teaching experi- 
ence 


& 
Salary scale, £180 by £10 to £220, and then by £15 
to . but years of service after 21 years of age, 
either in works or teaching, will count in fixing the 


initial salary, e.g.; with ten years’ service the salary 
would begin at £310 per annum, 

Applications, accompanied with three recent testi 
monials or references, must be made on forms to be 


P € e w 
obtained ‘from the 7 “pees and returned on or . -_ , . 
before 17th November t : 
H ERBE RT REED, 
Chief Education Officer. o 


E — ation Offices, 
5, John-street, Sunderland, 


a Se sack (Incorporated under the Companies Acts, 1908 to 1917.) 

























Te’ Teckinical College, Lough- 
BOROUGH. 
sc es sy D, cf B. as BF ati (Hons.) London, | ‘ 
‘Se. London, Principal. | 
The Governors of the College invite APPLICATIONS | 
for the following APPOINTMENT: CAPITA * = = 7 ” £3,000,000, 
(1) A _LECTU RER IN MECH ANICAL ENGI- 


NE NG “ 
(2) <% pyrene RER IN ELECTRICAL ENGI i -. divided into 
Applicants should pessess a University Degree or its 
equivalent, and should have had practical experience Eight per Cent. Cumulative Preference Shares of £1 each - : £1,000,000 


in recognised engineering works. Salary £350 per 
annum, rising by increments of £25 per annum to 
aoe, further increments being considered subject to Ordinary Shares of £l each - ‘ ae > a . ~ * £2,000,000 
satis Ted service 
3) A LECTURER IN MATHEMATICS. 
Apelicente should possess a University Degree with —_—__-_---_—- evens 
Honours in Mathematics, or its equivalent. Salary 
£350 per annum, rising by increments of £25 per 


annum to £450 per annum, further increments being ISSUE of 840,000 EIGHT PER CENT. CUMULATIVE PREFERENCE 


Se subject to satisfactory service. 
Applications, with copies of not more than three 

recent testimonials, to be submitted not later than SHARES of £1 each at par. 
the Ist November to the. PRINCIPAL, from whom 

forms of application and further particulars may be 


obtained. 
W A. BROCKINGTON, ee 
1384 Director of Education. Payable 








5/- per share on Application. 5/- per share on Allotment. 


Wanted, Secretary-Manager for 
10- per share 15th December, 1919. 


the Royal Victoria Institute, Trinidad 
B.W.I., as soon as possible, to Manage the Institute | 
and to Teach the following Subjects :—Mathematies, | 
mechanten, Machine peevins. Geometrical Drawing, | 
tlementary Mechanical Engineering. | 

Salary £350, rising to £400 on a three years’ engage- DIRECTORS. 
ma with the option of renewal. First-class passage 
paid out. 


ce, to be seut 10. SECRETARY.” Mewts, Lade | ARCHIBALD WHITE MACONOCHIE, 8, Porchester Gate, Loudon, W., 


ence, to sent to 

and Co., Falcon- a. Castle-street, Falcon- . 
mg London, E. .C. 1, from’ whom further narticulars Manufacturer. Director of Great Eastern Railway, Chairman of Maconochie 
may be obtainec 15 


- Brothers, Limited. (Chairman). 
Bernham-on-Crouch Urban Dis- | 7+. Colonel SIR THOMAS BILBE ROBINSON, K.C.M.G., K.B.E, 7, Cam. 


The above Councit invite TENDERS for— bridge Jate. W. (Deputy Chairman). 
1) DEEP WELL PUMP, to raise 4000 gallons of “4 


water per hour from 200ft. below ground | _, ‘ ‘ ™ = . 
level to 36ft. above ground. THOMAS LAKE AVELING, J.P. (Kent), Boley House, Rochester. Chairman 
(2) WATER TANK to hold 30,000 gallons, sien | ‘ ed : 
of Aveling and Porter, Limited. 














.latticed iron structure 36ft. high to bottom 

‘of tank. ; Prices will a. cong eg for Iron 

Tank and Structure and also for Fabricated = P 

Concrete Tank and Structure. EDMUND ERNEST BENTALL, The Towers, Heybridge, Essex. Managing 
Specifications and particulars may be seen at this e irene " 

office or will be sent to any applicant on receipt of Director of E. H. Bentall and Co., Limited. 


deposit of £1 which will be returned on receipt of 
Jeader. -~ ro > ‘ : . 
P t— J- COOK, GEORGE MILLS BLACKSTONE, Wothorpe House, Stamford. Managing 
Surveyor. i ie 
Council Office Director of Blackstone and Co., Limited. 


_Sarnbam- on-C rouch, Essex. 1774 


2 LF, steed FRANK GARRETT, C.B.E., T.D., New Haven, Leiston. Chairman of Richard 
(ity of Nottingham. — To Garrett and Sons, Limited. 


STRUCTURAL ENGINEERS. 
The Works an ays Committee are prepared to _ * » . ° 
receive TENDERS for about 55 TONS of IRON and | GEOFFREY HOWARD, M.A, J.P., D.L., Highfield, Bedford. Chairman of 


STEEL WORK in ROOF TRUSSES, STANCHIONS, ee 
&e (Contract No. 2) in connection with the erection of, ‘ames and Fredk. Howard, Limited. 
a Garage at the Eastcroft Works and Ways Depot, 
London-road, Nottingham. 

Drawings may be seen and copies of the general oa 
conditions of contract, specification, bill of quan- 
tities, and form of Tender may be obtained (on and 
after Monday, 3rd November, 1919) on application 
to Mr. Arthur Brown, M. Inst. C.E., City Engineer 7 ms ° ° e ° 
Guildhall, Nottingham, on payment ‘of a deposit ot |The Company will acquire a controlling interest in :— 
two pounds, which will be returned on receipt of a 





ae ie Ra See ers | AVELINO & PORTER, Lat (osrprted 1095), Rech, Kent. 
So Son rae ee . E. H. BENTALL & Co., Ltd. (incorporated 1909), Heybridge, Maldon, Essex. 
accepted, and ‘Tenders will caly be aoctpted foes BLACKSTONE & CO., Ltd. (incorporated 1889), Stamford, Lincolnshire. 
one yy ee RICHARD GARRETT & SONS, Ltd. (incorporated 1897), Leiston, Suffolk. 
&c., and to the working rules of the Nottingham dis JAMES & FREDK. HOWARD, Ltd. (incorporated 1916), Bedford. 


By Order, 
W. J. BOARD, 








eae ee Town Clerk, | OBJECT OF PRESENT ISSUE.—It is necessary in order to take full 

a ss | advantage of the opportunities for developments which are foreseen, for the 

works and plants of the Associated Companies to be extended, and a large 

SPECIAL WORKS DEPARTMENT. amount of capital is required for that purpose, which will be provided out of 
CONTRACT Mw AND ¥ No. 18 (0 (COMPLETION). | the present issue. 


The poor of Madras, India, is prepared to 
receive TENDERS from competent persons willing to 


(‘orporation of amas 


nter inte a contract for the SUPPLY and DELIVERY ‘ ° > 
of ENGLISH STONEWARE PIPES and SPECIALS, Having regard to the certain demand both present and future for agri- 
varying from 4in. to 18in. internal diameter and ae ; = ef 
aggregating a total length of about 67 miles. cultural machinery, road-engines, tractors, and also other engines, machines 


Forms of Tender, prepared by J. Ww. Madeley, Esqa., : : 
Midiher to ine Corporation of Niniras may” te {and Implements manufactured and supplied by the Asssviated Companies, 


E ngineer to - Gesenii he Madras, may be 

obta « 2 € ‘signet Ag s 0 a tor- . * re . 7 

Horation on payment of five shillings per set, which | both in the United Kingdom and Overseas and on the Continent of Europe, 

will not be returned. ° . ‘ : 
Tenders, accompanied by # deposit in currency | and to the importance attached in all countries to the development of agricul- 

notes or a draft on a Madras bank for Rs. 1000, - zs » 

should be sent direct to the President, Corporation of | tural resourcez, the future offers great scope for the extension of the businesses 


Madras, so as to reach him at or before 12 noon on 


Ne Cota ration doce not tind itself to accept the | Carried on by the Associated Companies, and a largely increased output can 
lowest o Tender 
* OF SU |AMES MANSERGH AND SONS, confidently be expected. 


Agents to the Corporation. 
Victoria street, Westminster, 


Mom ist October. 1919. 1410 The combined profits of the five Companies for the eight years 1911-1918, 
after proper allowances for depreciation and excess profits duty, as certified by 
Messrs. Price, Waterhouse & Co., show an average profit of 


Me tropo.itan Borough of Ham- 
+ MERSMITH. 
ELECTRIC {TY DEPARTMENT. 
The Council invite TENDERS for the following : 
* (a) STA’ ric TRA PORMERS. £147,262. 
b) E.H.T. and I ABLE. 
(co) H.T. OTL BREAK SWITCH 
d) BLACK and G ALVANISED CoiRUG ATED ‘ i. . ‘s 2 . " 
le) STE nets Copies of the Full Prospectus on the terms of which applications will 
Full particulars and ie of Tender may be " } 7 ieati ine 
op Ell particulars and (forms of, Tender way >< | alone be received and forms of application can be obtained from 
~~ ngineer, Electricity De partment, 85, Fulham Palac:- 
ad, W. 
"Sealed endorsed ‘* Tender for Plant,’’ must 
be delivered to the undersigned not later than 4 p.m. LLOYD’S BANK Ltd. and Branches, 
on Thursday, the 20th November, 1919. 
The Council does not bind itself to accept the lowest 
or any Tender, OR 
LESLIE GORDON, 
Town Clerk. 





PUBLIC NOTICES 


({ommonwealth of Australia 


TENDERS are INVITED up to sth N 
the SECRETARY, Australian Arsenal, p “mber 
Jane, Covent Garden, W.C for SIX 6. Maig 
DRAWING. and STAMPING PRESS ,Beltdr 
Ferracute Machinery Company, Us 
Waterford, Ireland. Bi 

The capacity is respectively—Oye a; 
100 tons; one 36in. stroke, 100 tong. Sttu 








stroke, 70 tons; and three 2in, , VO oy 
Stamping presses. Further particulars’ 
obtained from above address. “TS Cay 
Packing and despatch can be arranve} 
” 





[The Great Indian Pening} 


RAILWAY COMPANY 
The Directors are prepared to receiy¢ INDE 
the SUPPLY of the following S'TOR| s, Trek 


1. GALVANISED | WROUGH perro 
WATER TUB Xe, si 

2 ri A ae nek Dees news 

4 5s 
4, MANTLES FOR LAMPS - 
Specifications and forms of ‘Tender jay ‘be obs 

at this office on payment of the fee for Pes “obtain 

tion, which payment will not be returned. Specify 


Tenders must be delivered in separate envel: 
sealed and addressed to the undersigned 
** Tender for Galvanised Wrought tron Wa ter nee 
they 


«e.,’” or as the case may be, not later than IL o' 
a.m, on Tuesday, the Lith November 19190 Ole 
The Directors do not bind themsei\ Ves to are 
lowest or any Tender. secant 4 

R. H. WALPOLE 


. Secreta; 

Company's Offices, : 
48, Copthall avenue, B.C 

London, 30th October, 1919 Is 





. EE ere 

he South Indian  Raijly, ay 
COMPANY, Limited, ape prepared to n 

TE 5 as for A SUPPLY of . 

sAMINATED VOLUTE and Heyy 

for Broad and Metreg,. 


Rolling Stock. 
2. WROUGHT IRON TIE BARS for 89 1p, p 
POT SLEEPERS (about 31 tons — 
Specifications and forms of Tender uy be obt 
at the Company's offices. ; 
Tenders, addressed to the Chairman and Din, 
of the South Indian Railway Cor : 
marked ** Tenders for Laminated Volute ; 
Springs,” Or as the case may be, must be let 
the undersigned not later than Noou 
the 19th November, 1919 
A charge, which will not be = return 
made of 20s, for each copy of specification, 
10s, for each copy of specification No. 2 
the drawings may be obtained at the « 
fhite, Esq., M. Inst. C.E., Daeauitine nuineer 
the Company, 3, Victoria-street, Westininster. s \ 
By order, 
W. B. REYNOLDS, 
For Managing Directoy 
Finsbury Pavement House, 
London, E.C. 2, 
27th October, 1919, 178 











Municipal Corporation of tly 
CITY OF BOMBAY. 
APPOINTMENT OF ACTING EXECUTIVE 
ENGINEER. 

The Municipal Corporation of the City of Bomba) 
are prepared to receive APPLICATIONS for + 
APPOINTMENT of ACTING EXECUTIVE Nu) 
NEER for the Municipality under Section 74 of v 
City of Bombay Municipal Act. 

2. The minimum monthly salary of the appoi 
ment is Rs. 1200, and the maximum Ks. 2000, 

8. The services of the selected candidate ‘will | 
entertained for at least five years. If the acting 
arrangement is terminated before that period, he wili, 
if willing, be employed in another capacity as 4 
Municipal Engineer for the remaining period on thy 
same salary. 

4. The appointment is subject to confirmation | 
the Local Government. The incumbent must devo 
his whole time and attention to the duties of bis 
office, He is liable to removal during his term 
office for misconduct or for neglect of or ine: 
for his duties on the votes of not less than two Is 
of the Councillors present at the meeting of the Cor 
poration. 

5. Applicants should have knowledge of mu 
cipal engineering in all its branches, including 
drainage, roads and buildings, lighting, electricity 
and be able to supervise the various departments 
or fe in the engineering works of a large city, 
6. If, as is probable, the selected candidate i: 
taken on the permanent establishment of the mun 
cipality, he will be eligible for pension under ti 
Pension Rules of the mbay Municipality, informa 
tion regarding which and regarding leave rules can |x 
on a refer to the undersigned in Bombay 
or to Mr. W. ».. Sheppard, C.I.E., 16, St, James 
square, London, 8 os 

7. Applicants should state the minimum initia 
salary (in rupees) within the limits above-mentioned 
which they are willing to accept. bares 
8. Applications, which should be accompanied by 
copies only of testimonials and certificates of age au 
physical fitness, should be addressed to the under 
igned and forwarded as follows :— 

(a) By applicants in Europe, to the care of Mr. W 
D. Sheppard, oe E., 16, St. James’-square, Lond 
8.W. 1, 50 to reach him not later than 1st 
November, 1919. 


(b) By other applicants, to the Municipal Office in 
Bombay, so as to reach the undersigned not later than 
the ist November, 1919 

R, ‘p. MASANT, 

Municipal ee 











_ Bombay, ‘8rd September, 1919 


_e eT 

The Munici ality of Singapore, 
STRAITS SE beet Ni 
MUNICIPAL ENGINEER'S Di: PARTMENT 
(ASSISTANT ENGINEER).—The Muni - + Com- 
missioners of the Town of Singapore Kt IRE an 
ASSISTANT ENGINEER, between 25 — i: poe 
of age, of sound constitution, and unmarried. He 
must have had a good technical education. with 4 
regular training as a Civil Engineer, and must have 4 
ractical knowledge of Surveying, Levelling, and 
istimating, and experience in ordinary Municipal 
Work, especially Sewerage and Sewage Disposal, both 
in the Design and in the Construction of New Works 
and in ordinary Maintenance. Preference will be 
given, other things being equal, to applicants who 
have passed the Examination of the Institution 0! 
Civil Engineers (Associate Member), or that of tre 
Institution of Municipal and County Engineers. Tle 
engagement will be for three years, and the applics a” 
is to state the earliest date upon which he could le 
free to leave for Singapore. ‘The selected candidate 
must pass a medical examination as to his fitness for 
service in a tropical climate. A second-class passaee 
will be provided by mail steamer, or 4 first-clape 
passage by other steamer, with half-pay during os 
voyage out. The salary will be 3600 dollars for the 
first, 3870 dollars for the second, and 4140 dollars for 
the third year, with a duty allowance of 720 dollars 
per annum, all paid monthly, the value Ot ae 
dollar being two shillings and fourpence pete 
Such local transport allowance as may from ee 
time be sanctioned by the Commissioners will be ae 
—Applications, marked on cover Assistant whe 
neer,”’ stating age and place of birth, and ae 
details of education, training, and experience gene rally. 
and in Sewerage and Sewage Disposal, referring — le 
above requirements seriatim, and stating when con 
peonmnpanted by copies (only) of testimonials, an 
also personal references, to be lodged with git 
C. C. Lindsay and Peirce, MM. Inst. C.E., 180, Hone 
street, Glasgow, Agents to the Municipal wanes 
sioners (from whom further day, ith, Novenbet 
saan not later than Tuesday, 11th cay: ° 
919 
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\ustralia | houses, while the situation is such as to promise | As the amount of diversion of water from the 
New Hyd ro-Electric Developments | serious troubles with ice. ‘a'ls has nearly reached the maximum permitted by 


ths treaty, it is important to utilise the remainder 

at Niagara. and its mean flow is approximately 220,000 cubic | at the highest possible head. By the plan now being 

No. I. feet per second. It forms part of the boundary | carried into execution, a head of 305ft. will be utilised 

A CANADIAN hydro-electric plant operating under a | between the United States and Canada, and under | and many of the difficulties 2nd objections of earlier 


The Niagara River has a remarkably uniform flow, | 








Ne 30; 
tons ‘gr Strolg 


One head of 305ft., and developing 300,000 horse-power, | the treaty of 1910 between the Governments of the | projects will be avoided, while the cost will be 


Stroke by 
ticulang” 0 with provision for an eventual increase to nearly | United States, Canada and Great Britain, the amount | materially lower then thet of the ezrlier projects. 
“ed 1,000,000 horse-power, is the latest of the numerous | of water which may be diverted for power purposes | Nevertheless, the plan is sufficiently bold, and 

p ‘ extensive developments in the utilisation of the power was limited to 56,000 cubic feet per second, or about ' involves heavy construction work, with a total cost 
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rmation | of the Niagara River in the vicinity of the Niagara | 25 per cent. of the mean flow. Of this total, 36,000 cubic | of about £5,000,000. It is of special interest to note 
pred ties Falls. The construction of the works is now in active feet were assigned to Canada and 20,000 cubic feet to | that with this high head there will be a development 
lis term of progress, and it is expected that current will be | the United States. The 36,000 cubic feet is sufficient | of 30 horse-power for each cubic foot of water per 
pee ood available early in 1921. for a development of about 1,000,000 horse-power. | second, while with the lower head of the existing 
ot the Cor. It is not generally understood perhaps that the In 1913 the Canadian Government apportioned its | plants this development does not exceed 14 horse- 
of musi. height of Niagara Falls and the head of 135ft. to 165ft. | share as follows :—11,180 cubic feet to the Ontario | power per cubic foot per second. It is probable, 
ian made available by the present remarkable group of Power Company, 9985 cubic feet to the Electrical | therefore, that future extensions will be in the way of 
—— hydro-electric plants, on both the American and the | Development Company, 8225 cubic feet to the | enlarging this new plant rather than of extending 
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- FIG. 2—LONGITUDINAL AND CROSS SECTIONS OF THE NEW POWER CANAL 


Canadian sides of the river, represent only about | Canadian Niagara Power Company, and 6610 cubic 
40 to 50 per cent. of the difference in elevation between | feet to the Ontario Hydro-Electric Commission. As 
the water levels of Lake Erie and Lake Ontario, | this Commission has since purchased the plant of 


which are connected by the Niagara River, which | the Ontario Power Company, it has:a supply of | 


has a length of 33 miles. This total head is 330ft. | 17,790 cubic feet per second. Not all of these con- 
Several plans have been proposed for utilising a | cerns developed the full amounts assigned to them. 
greater proportion of this head, but they have called | In 1917, however, the companies were found to be 
for canals of about 25 miles in length across the | taking water in excess of their apportioned quan- 
neck of land which separates the Lakes, and would | tities, and the provincial government of Ontario 
involve difficult and costly works for the intakes | appointed a Commission to investigate the matter 
and long penstocks from the valve-houses to power- ' and to impose penalties. 


| the present plants at the Falls, owing to the much 
higher economic use of the water available for power 
purposes. 

The general character of the new project is shown 
clearly by the accompanying map, Fig. 1; the 
longitudinal section and cross sections of the power 
canal, Fig. 2; and the drawing of power-house and 
penstocks, Fig. 3. About two miles above the Falls 
the Welland River—known locally as Chippewa 
Creek—flows into the Niagara’River. At that point 
‘the Niagara is still, though swift, as it has had a 
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and deepened for 4} miles from its mouth, and | 


instead of flowing into the Niagara it will be reversed 
so as to form a canal taking water from that river. 
This new canalised channel will connect with a canal 
9 miles long, which will extend across the high land 
beyond the Niagara gorge and will end at the brink 
of the gorge about 2 mile above the Lake Ontario 
mouth of the river. The water will be delivered by 
penstocks to a power-house on the bank of the 
river, below the last of the series of rapids below the | 


Valve House 


Transmission 
Cable House 


Power Canal 
ahd Forebay 











l 
fall of only 12ft. from Lake Erie and has not yet 
reached the series of rapids above the Falls. The 
small stream of the Welland River is to be widened 


supplied to certain cities in 1910. The Hydro-Electric 
Power Commission purchased the plant of this com- 
pany in 1917, and has now nearly completed enlarge- 
ment works which will increeass the capacity by 50,000 
| horse-power. About 120 cities and towns are now 
| supplied from the Niagara Falls plant. 
| The Commission has in all ten plants, situated in 
| various parts of the province, aggregating 248,000 
horse-power, with a peak load of 202,500 horse-power, 
and supplying nearly 200 municipalities. It has 
455 miles of 110,000-volt double-circuit transmission 
lines with steel towers, and 2100 miles of low-tension 
lines with wood poles. Its investment in generating 
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FIG. 3—SECTION THROUGH FOREBA 


Falls, and where the water level of the river is only 
about 2ft. above that of Lake Ontario. A plant 
capacity of 300,000 horse-power is provided for in 
the canal and forebay, and in the foundations for the | 
valve-house and power-house, but at present the 
two buildings will be erected for en initial installa- 
tion of 200,000 horse-power in four units. As the 
head works on the river are near Chippewa and the 
power works are near Queenston, this project is known 
as the Chippewa-Queenston development. 

The project is under the jurisdiction of the Hydro- 
Electric Power Commission of Ontario, of which 
Sir Adam Beck is chairman. The other Commissioners 
are Mr. I. B. Lucas and Mr. W. K. McNaught. Its 
offices are at Toronto, the capital of the province. 
The work is being carried out by the Commission's 
own construction department and forces instead of 
by contract. Mr. Frederick A. Gaby is chief engineer ; 
Mr. Henry G. Acres, hydraulic engineer; Mr. E. T. 
Brandon, electrical engineer. In charge of the 
constructicn is Mr. J. B. Goodwin, works engineer, | 
with Mr. G. H. Angell, as general superintendent. | 
Mr. H. L. Bucke is superintendent of construction, | 
and Mr. E. M. McGivern is mechanical superintendent | 
of the railway which has been built to facilitate the 
progress of construction. 

Before taking up the engineering features of the | 
work, it will be of interest to outline the history of 
the Power Commission and the Chippewa-Queenston | 
project. In 1903 the Provincial Government of 
Ontario passed a law providing for the investigation 
of the possibilities of supplying the cities and towns | 
of the southern part of the province with electric 
current generated by the water power available at | 
the Niagara River and Falls. Consequent upon a | 
highly favourable report, a law was passed in 1906 | 
creating the Hydro-Electric Power Commission of 
Ontario to deal with this large, important and novel | 
enterprise. This law requires the Commission to | 
supply power to any municipality that requests it, | 
but the municipality must pass certain local laws and | 
must enter into a contract to purchase current at a | 
price sufficient to cover the cost of service, including 
interest on the investment and a sinking fund to | 
liquidate this investment in thirty years. 

To defray the cost of the necessary works the 
Commission usually obtains loans from the Provincial 
Government, but it can borrow money in other ways 
also and has authority to issue bonds. Besides con- 
structing power plants and distributing works, the 
Commission may purchase power from electric 
generating companies. 

In 1908 the Commission made a contract with the 
Ontario Power Company, of Niagara Falls, Ontario, 
to supply the Commission with 100,000 horse-power 
of 12,000-volt 25-cycle current at £1 18s. 4d. 
(9.40 dols.) per horse-power-year up to 20,000 horse- 
power, and £1 16s. 8d. (9 dols.) per horse-power for 
any amount beyond that figure. Transmission lines 
for 110,000-volt current were built, and current was | 


Tunnel For Removal of Turbine 
Swain Sc. 


Y, PENSTOCK AND POWER-HOUSE 


stations, transmission lines and step-down sub- 
stations is £10,800,000, while that of the several 
municipalities for local distribution systems is 
£3,466,000, making a grand total of £14,266,000 
up to the end of 1918. 

All this development was prior to the Chippewa— 
Queenston project previously mentioned. It had 
been expected that the original contract with the 
Ontario Power Company for 100,000 horse-power per 
annum in the Niagara district would be sufficient for 
twenty-five or thirty years, but by 1916 the load had 
exceeded that capacity, and additional power had to 


FIG 4—ROCK FACE OF CANAL AS 


be purchased from other companies generating power 
at Niagara Falls. The tctal load now exceeds the 
total capacity of all the plants, and the purchase of the 
plant of the Ontario Power Company did not afford 
any relief, as the company’s contracts covered the 
entire output of its plant. However, this plant is 
being enlarged for an additional capacity of 50,000 
horse-power, which will re'ieve the situation. In 
1918 the 
£1,811,000 for the work of the Hydro-Electric Com- 








ton project, £835,000; Niaga’a Falls system exten- 
sions, £573,000; Central Ont rio system, £117,000; 


| 300,000 horse-power. 


| between the two lakes. 


Government of Ontario appropriated | ) 
| house will be served by two electric overhead travelling - 


mission, apportioned as follows :—Chippewa-Queens- | 


' will be an upper story for quartcrs and offices. 


Severn system, £81,000; Eugenia Fails system, 
£46,600; Port Arthur system, £30,000; St. Lawrence 


| system, £50,000 ; Rideau system, £23,000 ; Nipissing 


system, £12,000. 

This brings us to the great Chippewa—Queenston 
project, which was commenced in 1918 and is to be 
completed in 1921, for an initial development of 
Already the demand for power 
is so great that efforts are being made to expedite the 
work by installing additional excavating: machinery, 
railway material and other equipment. The capacity 
of flow will be 10,000 cubic feet per second at low 
water level. The mean velocity will be 2ft. por 
second in the Welland River channel, with a gradient 
of 0.63ft. per mile, and 6ft. to 7ft. per second in the 
canal, where the gradient is to be 1. 1ft. per mile. 

Canal excavation will include nearly 8 miles in 
solid rock of the Niagara limestone formation, with 
the balance in éarth and loose material. In earth 
cutting it has a bottom width of 70ft., and side slopes 
of 1 in 13, paved with stone riprap, although concrete 
paving and a concrete facing applied by the cement- 
un process have been suggested. On the sides the 
stone revetting would be about 5ft. thick, with a face 
slope of 1 on 1}. In rock excavation the cross section 
is rectangular, with a width of 48ft. and vertical sides, 
the earth overburden being finished with slopes of 
1 on 14, and leaving 8ft. bermes on the rock surface. 
The rock walls are cut to a smooth surface by chan- 
nelling machines, but where the rock breaks rough it 
will be faced with concrete. Fig. 4 shows the face 
left by these machines. 

Where the rock depth is less than 30ft. concreto 
retaining walls will be built upon the bermes. Thw 
maximum depth of cutting is 145ft. A special 
trapezoidal section is used where the canal crosses 
ravine or gully at the head of the Whirlpool Gorg., 
which gorge extends laterally from that of the Niagara 
River. This gully will be filled with an embankment 
of loose rock from the cuttings, and in it the canal 
channel will be formed, with a width of 10ft. on the 
bottom, and side slopes of 1 on 1}. It will be lined 
with conerete, the tops of the concrete slopes ending 
in low retaining walls which will prevent loose 
meterial from rolling or sliding into the canal. 

A forebay 1000ft. long, and widening to 300ft. at the 
end, forms the terminal of the canal. This is in solid 
rock. Penstocks of riveted steel plates, 14ft. in 
diameter, and about 450ft. in length, will extend 
down the steep bank of the gorge of the river from 
the forebay to the power-hous>. With so short a 
length no surge tanks or standpipes will be required 
as the penstocks can be built of sufficient strength to 
resist the stresses due to surge in the flowing water. 
At present four main penstocks are to be built, and 
one exciter penstock 5ft. in diameter. 

The net working head available will be 305ft. out of 
the total head of 330ft. due to difference in elevation 
The reduction from total 
head is made up as follows :—Loss in Niagara River 
level from Lake Erie to the intake at the Welland 
River, 12ft.; loss due to the gradient of the canal, 8ft.; 





CUT BY CHANNELLING MACHINES 


loss in Niagara River level from power-house discharge 
to Lake Ontario, 2ft.; loss due to friction is about 
6in. in the canalised section of the Welland River, ant 
2}ft. in the penstocks. 

At the end of the forebay will be the valve-hous-, 
covering the main valves in the penstocks and the 
inclined trash racks or screens for intercepting 
floating débris. An overhead electric travelling 
crane will handle the racks and valves. The power 


cranes of 300 tons hoisting capacity for handing the 


heavy machinery. Over the main mac‘nory om 
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cables will lead out to a vertical shaft to the top of 
the cliff, where it is covered by a building in which 
connections will be made with the transmission line. 

The initial power installation will consist of four 

or six units of 50,000 horse-power each. Future 
units of 100,000 horse-power are contemplated, but 
it was not considered advisable to attempt the 
installation of such very large machines until after 
the plant has been put in operation, and is rendering 
service. The ultimate capacity provided for is nearly 
1,000,000 horse-power. The constant speed for the 
power units is 187} revolutions per minute, giving 
52,500 horse-power mechanical at the generator 
coupling. The turbines have vertical shafts, connected 
directly to the shafts of the rotors of the generating 
units. 

Each turbine runner will be a single steel casting, 
although the tenders called for alternative proposi- 
tions for bronze. The draught tubes will be of cast 
iron, embedded in the foundation of the power-house, 
but provision is made for telescopic draught tubes, 
in which the upper canal section may be telescoped 
into the lower section in order to permit of removal of 
the turbine runner through the draught tube. With 
the upper section thus removed, the runner can be 
lowered into the tube and loaded on a truck running 
through a tunnel to shaft, up which the runner is 
hoisted to the repair shop by the overhead crane. 
In this way repairs can be made without dismantling 
the power unit. Those turbines will not be so large 
as those of the Keokuk—Mississippi River—and the 
Cedar Rapids hydro-electric plants, but will develop 
greater power due to the higher head. 

On each turbine shaft will be a three-phase, 25 
cycle, 12,000-volt internal revolving field generator 
of 43,900 kilovolt-ampéres, at a power factor of 85 per 
cent... The generators will be arranged for parallel 
operation, and will feed the 110,000-volt transmission 
lines of the Niagara system of the Hydro-Electric 
Commission. Hydraulic governors will control the 
speed of the turbines so that it shall not vary from 
normal by more than 0.5percent. They will operate 
fully in three seconds. The braking device for 
stopping the revolving part of the generator, after the 
turbine gates have been closed, consists of a series of 
oylinders anchored to the foundations and ‘having 
plungers with shoes which bear on a surface or ring 
forming part of the revolving element or rotor. 
These brakes are to be of sufficient power to bring the 
generator to rest from full speed within five minutes. 
~ Temperature of the generator is limited to 100 deg. 
Cent., with cooling air at 40 deg. Cent., which is lower 
than the standard allowed by the American Institute 
of Electrical Engineers for class “‘ A”’ insulation. <A 
higher rise of temperature may be permitted in the case 
of a specially high class of insulation, but in no case 
must it exceed 90 deg. Cent. by thermometer, and 
110 deg. Cent. by temperature detectors fitted within 
the machine. Cooling by air ventilation is intended, 
the machine being enclosed and air either forced in or 
induced by fans. It is intended that each machine 
shall ventilate itself by means of fans arranged on the 
rotor. Besides large conduits leading cool air to the 
rotors there will be flues to carry off the heated air 
after it has passed through the generator, these flues 
discharging outside the building. In this way the 
building is kept free of the heated air. This inde- 
pendent arrangement of the ventilating system is an 
arrangement which will conduce to proper ventilation 
of both the machines and the machine room, 








Light Cruisers of the “D” Class. 


OwING to the wonderful degree of efficiency attained 
by the Naval Intelligence Division under the inspira- 
tion and control of Admiral Hall, there was no 
period of the war at which the Admiralty did not 
possess full and exact information as to the current 
German shipbuilding programme. We believe it to 
be a fact that it was generally. able to procure plans 
and data of German ships which had only just been 
laid down, and in that way, thanks to the superior 
rapidity of our construction, we were enabled to fore- 
stall every attempt by the enemy to spring a surprise 
onus at sea. With the utmost secrecy, as she thought, 
Germany built submersibles of great size, speed and 
fighting power, only to find that we had gone one 
rather better in the interval. When the Allied Naval 
Mission visited Germany after the Armistice, some 
of the non-British members were astounded to find 
how closely the information obtained by the British 
Admiralty during the war tallied with the actual 
details of new vessels inspected at the German naval 
ports. In this connection, the following quotation 
from an article by Vice-Admiral Sims, of the United 
States Navy, is of interest: ‘‘ The Allied secret 
service,’ he writes, ‘‘ was immeasurably superior to 
that of the Germans—I pay particular tribute to 
the British Naval Intelligence Department in saying 
this. We always knew how many submarines the 
Germans had and precisely where they were; we 
always knew how many they were building, where 
they were building them, their architectural charac- 
teristics, and the stage of progress which they had 
reached on a particular day. It was not the simplest 
thing in the world to get a submarine out of its base. 


outlets; and before the U-boat could’make its 
exit, elaborate sweeping operations were necessary. 
It took a squadron of nine or ten surface ships, 
operating for several hours, to get a submarine out 
of its base and started on its journey. So we always 
knew when one came out ; and we knew not only that, 
but we knew what one it was, who its commander 
was, and other valuable details.” 

This almost uncanny pre-knowledge of hostile 
naval preparations extended, of course, to the con- 
struction and movements of every class of vessel. 
In 1915 the Admiralty was advised that the German 
Navy-office was paying particular attention to the 
armament of its light cruisers. Before the war, and 
for some months after the outbreak, these vessels 
were uniformly armed with the 4.lin. gun, which, 
although of great range, thanks to its maximum 
elevation of 30 deg., and considerable rapidity of fire, 
was far behind the British 6in.-in destructive power. 
The result was that in every initial encounter the 
German light cruisers suffered severely from the 
heavier metal of their opposite numbers in the 
British fleet, and this experience led the Germans to 
change their policy. The then existing cruisers of 
modern date were re-armed with six or more 5. 9in. 
weapons, and, in addition, a class of larger vessels 
was Jaid down to carry an armament of eight 5. 9in., 
so disposed that five guns could be trained on either 
beam. At that time we were building the improved 
cruisers of the *‘C” class, e.g., Canterbury, Castor, 
&¢., which mounted four 6in. guns on the centre 
line, but as it was clear that these ships would be 
outclassed in hitting power by their German con- 
temporaries, we began the construction of a new type 

Caledon, Caradoc, &c.—to mount five 6in. guns, 
all available on each broadside. Later on it was 
deemed advisable, in view of German developments 
then foreshadowed, to increase still further the battery 


at sea early in the present year, but the intervention 
of ‘the Armistice caused naval construction to be 
slowed down, and the Delhi did not begin her steam 
trials until June last. They were carried out from 
the 4th to the 20th of that month, and, having proved 
quite satisfactory, the cruiser was delivered to the 
Admiralty on the last-named date. In common 
with the other units of her class, the Delhi is fitted with 
geared turbines designed to transmit 40,000 horse- 
power through twin shafts. This was practically 
the same legend figure as that of the earlier and 
smaller Arethusas and Calliopes, but in the later 
vessels, which had the twin-screw arrangement, the 
revolutions were reduced to 275, and notwithstanding 
the increased displacement—i.e., Arethusas, 3500 
tons; “ D” class, 4650 tons—the extra length of the 
‘“D” cruisers, together with the reduced revolutions. 
enabled the same speed of almost 30 knots to be 
maintained. Various modifications of the original 
design, especially as regards deck fittings, have 
increased the draught of these vessels, with the in- 
evitable result of a slight falling off in speed. On the 
measured mile the Delhi attained a speed of 28.5 
knots, running at deep draught with her paravanes 
out, the corresponding shaft horse-power being 41,000. 

In the broadside view of the vessel a peculiar 
erection will be observed between the second funnel 
and the after searchlight and range-taking position. 
It is a revolving, flying-off platform for an aeroplane, 
such as is now carried by the majority of our war- 
ships above the destroyer category. As soon as the 
value of heavier-than-air machines for naval recon- 
naissance work was realised, steps were taken to 
provide all the larger ships with these useful auxi- 
liaries. As is known, certain very large vessels, such 
as the Furious, Argus and Eagle, were converted or 
specially built to carry aeroplanes, and were fitted 





with flying-off decks. In the battleships, small flying 








power of our cruisers, and to meet this requirement 
the ““D” class of eleven ships was designed at the 
Admiralty. Only two or three of the new vessels 
had been commissioned before the Armistice, but 
it is believed that all the remainder—with the possible 
exception of two—were proceeded with. 

Details of the class are as follows :—Length between 
perpendiculars, 445ft.; length overall, 471ft.; breadth, 
extreme, 46ft.; load draught, mean, 14ft. 3in.; dis- 
placement, 4650 tons ; 
knots; oil fuel capacity, 1050 tons. To the side 
amidships protection is afforded by 3in. of high- 
tensile steel plating, gradually tapering to Il}in. at 
the extremities. There is an after bulkhead lin. 
thick, and lin. horizontal armour over machinery 
spaces and steering gear. It will be seen, therefore, 
that. no undue weight was expended on protection. 
The main armament of six 6in. quick-firing guns 
is arranged on the centre line of the ship, a fire of 
two guns ahead and astern being attained by super- 
posing the inner guns and protecting the weapons 
below by the usual overhanging blast screens. Two 
3in. high-angle quick-firing guns are mounted aft 
as a defence against aircraft, and twelve 2lin. torpedo 
tubes, on triple turntables, are carried on deck, six 
on each broadside. 

As the vessels of the ‘‘D” class were ordered in 
three groups during 1917 and 1918, the later units 
differ in minor respects from the earlier examples. 
For instance, it was found that the “‘C” cruisers, 
and the first vessels of the ““D” class, were apt to 
ship water over their comparatively low bows when 
running against a head wind, and sometimes it was 
difficult to work the forecastle gun. In the later 
vessels this tendency was overcome by giving the 
bows a heavy sheer. This feature is very conspicuous 
in the engravings we publish on page 438 of the 
Delhi, which belongs to the later group of “D” 
cruisers. She was laid down by Sir W. G. Armstrong, 
Whitworth and Co., at their Walker yard on October 
29th, 1917, and wes launched on August 23rd; 1918. 





speed at load draught, 29 | 








The Allies were constantly laying mines at these 





Had the war continued she would probably have been 








H.M.S. DRAGON SHOWING AEROPLANE SHELTER 


machines were carried on the superposed gun 
barbettes, whence they were launched from rails 
fitted to the guns. The guns were then elevated, and 
if the wind was favourable the aeroplane “ took off” 
without difficulty. For light cruisers a different 
arrangement was necessarily adopted. It con- 
sisted of a small launching platform on the foredeck, 
built up in place of the conning-tower, which was 
removed to make way for it. This contrivance was 
not wholly successful, as there were cases of the 
aeroplane breaking away in a headwind, and it was 
found that to lash it down firmly in place put too 
severe aggtrain on the machine. To obviate the 
trouble, wind screens were built up each side of the 
platform, and the level of the bridge was carried up 
higher, thus forming a hangar, and incidentally pro- 
ducing the curious structural effect shown in our 
engraving of H.M.S. Dragon. The Dauntless and 
other units of the first ‘** D~’ group have this arrange- 
ment; but the later vessels, including Delhi, have 
the less unsightly launching platform amidships, 
which is understood to give equally good, if not 
better, results. According to the Admiralty’s fleet 
distribution scheme announced last June, the Delhi, 
on commissioning, was to join the First Light Cruiser 
Squadron, commanded by Rear-Admiral Sir Walter 
Cowan, and attached to the Atlantic Fleet. Four of 
her sister ships, Diomede, Despatch, Durban and 
Dunedin, have been launched during the current year, 
and are now being completed. 








EvERr since the inception of the Cauvery power scheme 
there has been a constantly increasing demand for electric 
power. The Mysore Government has thus sanctioned 
an expenditure of Rs. 32,92,000 to meet the prospective 
demand by increasing the capacity of the generating 
station. The amount is to be expended as follows :—For 
replacing eleven small turbines which are obsolete 
Rs. 11,48,081 ; for re-arranging and extending the capacity 
of the plant for 22,650 to 30,600 horse-power Rs. 21,43,919. 
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Power and Speed of Steamers. 
By ARTHUR R. LIDDELL. 


THE experimental tank has done and is doing much 
towards the solution of the question of the most 
advantageous forms and proportions of ships in 
relation to propulsive efficiency. For a given design 
experimental tests of a rather large number of models 
bring out relatively favourable conditions. But the 
process is a protracted and expensive one, and its 
completion leaves us uncertain whether a still better 
result could not be attained by further variations in 
the conditions. The reason of this uncertainty is 
that the ship’s way is opposed, not by one force, but 
by a number of different resistances which do not 
always act together. The conditions in a given case 
may be favourable for the overcoming of one or more 
of these resistances, but not of the rest. Why the 
conditions are favourable or otherwise in such cases 
is not evident on the face of things, and cannot be 
clearly understood till the different resistances are 
analysed separately and estimated as nearly as 
possible by mathematical means. The reason this 
analysis is not made is that the large number of 
unknowns in the problem makes the chances of a 
successful solution appear too slender. In approach- 
ing a task of the kind it is necessary to begin with a 
number of hypotheses and see where they lead. 

The writer of this article obtained from a foreign 
publication the trial trip particulars of a number of 
vessels built by a certain firm of shipbuilders. An 
examination of these particulars led him to adopt 
certain hypotheses, not all of which will be regarded 
as orthodox, but which seem to promise tangible 
results. 

The resistances experienced by a shp may be 
divided into those of :— 

(1) Skin friction. 

(2) Longitudinal component of excess water pres- 
sure on entrance. 

(3) Longitudinal component (++ or —) of pressure 
of echo train—from entrance excess pressure—on run. 

(+) Longitudinal component of under-pressure of 
water on run. 

In addition, the propulsive efficiency of the whole 
installation of ship and motor is further affected by :—. 

(5) An excess or diminution of pressure of water in 
way of propeller occasioned by the echoes from the 
excess entrance pressure. 

(6) A like excess or diminution of pressure occa- 
sioned by the echo or echoes of the run-wave pressure 
diminution. 

(7) The degree of pressure in the water about the 
propeller due to the head of water, say, above its 
centre of effort. 

With regard to (1) the well-known Froude method of 
calculation gives results as accurate as can be hoped 
for at present ; (2) has often been dealt with on the 
assumption that the extra pressure of the water on 
every vertical frame space of a wedge-shaped entrance 
is the same, but: the results thus obtained have never 
quite squared with practice. In reality th> pressure 
on any given frame space thus calculated is increased 
by accumulations of pressure from the frame spaces 
in front’ of it, and all these pressures progress stern- 
wards in undulations of gradually diminishing mean 
intensities. The relative degrees of pressure on 
successive frame spaces along the entrance can be 
determined either by msthematical or by graphical 
means and be set up as ordinates of a curve which, 
starting from zero at the stem, rises in mound-like 
form to a maximum at half-wave length, and when 
the entrance has the Jength of a wave, as expressed 
by knots? x .5625, falls to zero again at the after 
end of the entrance. When the entrance is shorter 
than a wave length a roughly triengular bit of the 
after end of the curve is cut off. When the entrance 
is longer than the wave length the curve falls to zero 
at the after end of the wave length and then begins to 
rise again, assuming always that the -entrance is 
truly wedge shaped. The actual entrance is, of course, 
not so, but the assumption of an equivalent wedge will 
help towards the solution in principle of the problem. 
The excess pressure intensities represented by the 
mound—or mounds—undulate sternwards Jike the 
familiar surface waves from the entrance. Each 
culmination of the undulatory line will be distant 
from the centre of gravity of the original entrance 
excess pressure mound by a multiple—once, twice, 
three times, &c.—of the length of the wave due to 
speed. The positions of the entrance wave pressure 
echoes along the run may be such as to produce 
excesses or diminutions of the ship’s resistance, 
which, however, are less considerable in amount than 
was at one time believed. An allowance can be made 
for them. 

Less readily accepted than the foregoing pro- 
positions will be that concerning the effects due to the 
position of the pressure echoes in relation to the pro- 
peller. Evidence of these effects may be seen in the 
fact that the lengthening of a ship often increases her 
propulsive efficiency—in fact, enables an increased 
displacement to be driven at a greater speed than 
before with the same engines. If we may assume 
the propulsive efficiency as proportional to degree of 
pressure in the water that the propeller lays hold of 
the phenomenon is at once explained. But we are 
then logically brought to the conclusion that the 
longitudinal position of the echoes from the under- 





pressure run-depression in relation to the propeller 
and the head of water above the centre of effort of 
the propeller exert similar influence. Here we are 
met by the orthodox people who tell us that Beaufoy 
himself proved that the resistance of a fishlike body 
to propulsion through water is independent of its 
depth below the surface. Unfortunately, Beaufoy’s 
writings are accessible only to the few, and even those 
few are not cognisant of all the conditions under which 
his experiments were made. No doubt some of his 
experiments have been repeated by subsequent 
investigators, but the resistances of the bodies experi- 
mented with would be mainly those due to skin friction, 
a subject our studies of which have not yet gone deep 
enough. 

Very valuable as the Froude investigations and the 
system of estimating based on them have proved, 
they “ get there ’’ by short cuts. Every imaginable 
surface is studded with minute projections—visible 
with the aid of the microscope. A surface attended 
with very small friction is that of the fish, which is 
studded with regularly spaced scales or little hillocks 
with hollows between. Assuming degrees of pressure 
due to speed and to head of water respectively to p!ay 
their part in the resistance, we may expect thet at 
the higher speeds the water at the tops of the hiJlocks 
will be subject to higher pressures than that in the 
hollows, and that at very high speeds the hollows 
may even be denuded of water altogether. In the 
first case a small part of the surface would be asso- 
ciated with increased and the rest with decreased 
frictional resistance. In the second case only the 
smaller part of the surface would be in question at all. 
As regards head of water, the case does not seem so 
clear. It looks as though the area of the effective 
surface would increase with the head, but it may also 
be that the velocity of gliding of the water over the 
surface at the same time decreases sternwards at a 
quicker rate, so that the mean value of the expression 
area in square feet x (knots) 1.825 for a given length 
of surface remains comperatively unaltered. 

The subject of surface friction needs much more 
thorough-going investigation than it hes h'therto 
received, and, in view of the great possibilities 
involved, it is more than surprising that such scant 
consideration has been given to it. Doubtless minute 
quantities of oil exuded from the scales play a large 
part in reducing the resistance of the fish, but we may 
expect the nature of the ups and downs of the surface 
to be no less important. 

With regard to the propeller, one effect that we 
might expect from an increase of its depth of immer- 
sion would be that cavitation would set in later, 
because the water would follow the retreating blades 
the more quickly the greater the pressure under which 
it stood. The known fact that a better result is 
given by a propeller working below the level of the 
keel than by one in the ordinary position is usually 
explained by the freedom of the water there from dis- 
turbance. People who think thus fail to realise that 
the wake disturbance caused by the passage of,a ship 
must extend considerably below the keel—probably 
nearly as far as to the sides. In shallow water this 
below-keel part of the wake is interfered with by the 
ground. The forward motion of the wake is retarded 
and the echoes—pressure variations—deflected stern- 
wards affect the propulsive efficiency favourably or 
the reverse according as’ zones of increased or of 
diminished pressure happen to be diverted to the 
propeller. These effects, of course, vary with the 
distance down of the surface of the ground. That a 
ship’s deep-water speed is sometimes exceeded and 
sometimes not attained in shallow water is explicable 
only on some such hypothes:s. 

The question of the run pressure wave depression 
and its echoes is more complicated than that of the 
entrance pressure wave system. The speed of travel- 
ling of the ship past the particles of water in way of the 
run is retarded by the forward movement of the wake, 
and a part of it is accelerated again by the action of 
the propeller. It thus becomes a question what 
speed in knots yuust be assumed in the expression 
knots? x .5625 for the length of the run wave. It 
seems probable that the length of the resultant wave 
length, if it may be so called, is about the same as 
that of the entrance wave, but that it is so cannot be 
taken for granted without further investigation. The 
actual results of the speed trials above-mentioned 
have been found to agree surprisingly well with 
calculations made on the basis of the assumptions of 
this article, and the principles enunciated may be 
earnestly commended to the notice of tank experi- 
menters and others in a better position than the writer 
to pursue the necessary further studies. 

The distance of the centre of gravity of the entrance 
pressure mound from the stem may be taken roughly 
at one-quarter of the sum of the actual length of 
entrance and of the wave length due to the speed. 
Similarly the distance of the centre of gravity of the 
run pressure wave from the fore end of the run may be 
taken at about one-quarter of the sum of the actual 
length of the run and of the length of the pressure 
weave due to the resultant speed of gliding of the water 
past therun. If we now take the longitudinal position 
of the centre of gravity of the entrance pressure mound 
as that of the first, or parent, culmination and set off 
a train of wave echoes sternwards there will be 
increased or decreased pressure in the water about the 
propeller more or less pronounced according as the 
distance from the centre of gravity is more nearly 





a multiple, or more nearly a multiple + 3, of the 
wave length due to the speed of the vessel. In con. 
nection with the run’ wave a similar influence is at 
work. The under pressure about the centre of gravity 
of the run depression changes into increase of pressure, 
the maximum intensity of which will be at a distance of 
half a run wave length further astern. In good exam 

ples of single-screw ships the propeller will be at more 
than quarter-wave length abaft the centre of gravity of 
the run depression, where the undulating pix ssure 
curve has risen to the upper side of its base line. Side 
screws that are arranged forward of the sinygle-screy 
position tend to fall and usually do fall within the 
zone of decreased pressure of the run wave and as 4 
consequence the loss of propulsive efficiency associat ed 
with them results. 

Sir William White called attention in his ‘‘ Manual ” 
to the remarkably smal! difference in the powers for 
®& given speed needed by a vessel in her light and 
loaded conditions respectively. The smaliness of 
this difference is largely due to the circumstance that 
the friction producing surface increases more slowly 
than the displacement, but the difference is greater 
than this circumstance will account for. The deeper 
immersion at the same time increases the head resist - 
ance and its subsidiary pressure disturbances by large 
amounts which cannot by any system of theorising 
be got rid of. If we first make fair positive and 
negative allowances for these influences and then take 
propulsive efficiency in proportion to depth below 
water surface of the centre of propulsive effort of the 
propeller, we find the resulting power speed conditions 
for the two draughts to agree fairly well with each 
other. 

In order to determine the proportions of power 
required to overcome the different resistances the 
following assumptions have been made :—-The extra 
pressure on a small flat plate moving forward at a 
small angle with the line of advance is proportional 
to the sine and nearly proportional to the tangent 
of the angle. The longitudinal component of this 
pressure is nearly proportional to the square of the 
tangent. For an entrance of wave length and wedge 
shape the head resistance would be proportion! to 
mid area x tan? x knots? if the pressures on the 
successive frame spaces did not tend to accumulate 
and undulate sternwards as shown above. The 
tendency of the sternward accumulation may be 
taken into account by squaring the function of 
the resistance due to the obliquity so that tan’ 
would become tan‘, and multiplying by length 


‘ 5 mid area? 
of entrance. This would give us 


entrance® 
in place of tan? for a half-wedge of square section. But 
the half-wedge may not be square and it may be 
vertical or horizontal. In order to get a mean value 
of the tangent for these two positions we may substi- 
; prcecan we: 
tute mid word for V mid area The final 
half-girth x entrance entrance 
expression for the head resistance then 
(mid area)® x knots? 

(half-girth)* x entrance® x const. 
satisfactory, takes rough account of the conditions 
prevailing. 

The expression for the over or under pressure at 
the prcpeller due to the echoes from the entrance 
pressure mound is represented by 


( v mid area)* x 2 x knots? 
‘(half girth)? x entrance 


x propeller dise area x a coefficient depending on the 
longitudinal position of the propeller along the 
undulation curve — a constant. It may be positive 
or negative according as the undulation curve sinks 
below or rises above its base line in way of the pro- 
peller. 

The resistance or assistance of the entrance pressure 
wave echoes in way of the run may be taken account 
of by the addition or deduction of a percentage of the 
outcome of the expression for the entrance resistance. 
This will depend on the positions of the hills and 
hollows of the undulation along the run. Its amount 
is somewhat difficult to estimate, but is seldom very 
considerable. Until further investigation has thrown 
more light on the problem the resistance of the run 
depression has been taken as about the same as that 
of the entrance mound or at least to bear a certain 
constant relation to it. The expression for the over 
or under pressure at the propeller due to echo forma- 
tion from the run under pressure will be the same in 
form as that given above for the over or under pres- 
sure due to echoes from the entrance mound, but the 
positive or negative coefficient may be much larger in 
this case, by reason of the shorter distance from source 
of pressure to propeller and consequent greater 
height of the undulations in question. Each succes- 
sive undulation from a source of over or under pressure 
appears to be half as high as the one before it. 

The constants tentatively adopted in the calcula- 





becomes 


, which, if not quite 








tions are ee for the expression for the head 
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resistance and for the expressions representing 
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the additions or deductions on account of pressure 
about the propeller set up by echoes from the entrance 


and the run. The centre of effort of the propeller 
dise has been taken at one-third of its immersed 
height from the uppermost_immersed part of it— 
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from its upper edge when it is entirely immersed. 
In working, the results of the expressions representing 
the different sections of the resistance have been 
multiplied at onee by the speed in knots instead of 
this being left to the final caleulation. This, of course, 
is an optional matter. 

As an example of the application of the above 
system to a ship that was tried on the measured mile 
course both at light and at load draught the following 
Table A may be given :- 


wculd be accompanied might justify the addition to 
the horse-power required. 

The proportion that breadth should bear to depth 
depends on conditions other than those of resistance, 
and its influence on the horse-power needed for a given 
speed must be taken as it comes. The power speed 
conditions discussed above are those of cargo vessels 
and passenger liners of not more than about two and 
a-haif wave lengths in absolute length. Vessels 
of less than two and a-half wave lengths are beyond 





TaBie A. 


Functions of powers to overcome the different | 


Actual 


parts of the resistance. Constant Estimated 

—-——— : ——— immersion H.P. 1.H.P. 

i. | 2, 3, and 4. 5. 6. 1 to 6. | 

2 | | 27 

Light draught .. 451 | 26 19 57 401 + = 110} | 1173 

| ONS 4 P | 
Load draught .. 0 | 247 6 154 517 27 1055 | 1034 

14.17 


For the light draught some addition must be made to 
allow for unfevourable conditions, such as that of 
incomplete immersion of the screw. For the load 
draught the conditions are better than the average 
of those of the trial trips dealt with, and the necessary 
deduction of 2 per cent. does not seem excessive. 

The best power speed conditions for a given speed 
and a given approximate length of ship are those in 
which the entrance and the run are each equal in 
length to the wave length due to the speed and in 
which the absolute length from the stem to the pro- 
peller is equal to a muitiple of the wave length 4. 
We may then draw up a Table B somewhat as follows : 


the range of the abcve-named particulars cf actual 
trials, but the effects of wave action may be seen in 
their performances. Their lengths of entrance and 
run are each less than that of a wave length due to 
speed of vessel. The distance from centre of gravity 
of entrance wave to propeller will, with increase of 
relative speed, soon become less than a wave length. 
A vessel of one wave length in absolute length will 
work at a grave disadvantage as regards each of the 
parts 2 to 6 of the resistance given in Table A. It 
the vessel be driven at a much higher relative speed 
—say, at one in which her absolute length is equal to 
one-quarter of that of the wave length due to her 





Tanre B. 


Length of entrance 
(= length of run) 


Speed in 


Advantageous length from stem to propeller. 


knots. wave length (W.L.) in ft. 
{In W.L.| In feet. In W.L. In feet. In W.L. In feet. In W.L.| In feet. 
10 56.25 24) | 140 33 197 43 253 5} 310 
i 68.06 23 CO 170 33 238 43 306 54 374 
12 81 2. | 202 34 283 43 364 54 445 
13 95.06 3 238 3} 333 4} 428 54 523 
i4 110.25 24 | 276 34 386 4} 496 53 606 
15 126.56 ) a 316 Se 443 4} 570 54 696 


This table can be expanded to any desired degree. 
The prismatic coefficients corresponding with 
advantageous lengths of entrance and run are given 
in Table C. 
Tanre C. 
Length from stem 


to propeller 
in wave lengths (W.L.) 
1 


Prismatic 
coeflicient 


22. 6 

34 714 
i} Pe ip 
5h . 818 


length may be obtained approximately from the 
equation draught = V length « C, in which the 
constant C will usually lie between .75 and .9. The 
load draught may be about one and a-half times the 
ballast 


.. . RP dg eos a hl ° 
draught or 14 Table D gives a 


number of illustrations of these proportions for 
different sizes of vessel. 
TABLE D. 
Length, Ballast draugiit. Load draught. 

Ft. Ft. in. Ft. in. Ft. in. 

100 .. ae we , neo Ss 2 CC. ae 12 6 

Me. ts ao" I SOeee: Cu. 3s TSO 

100... wre is 15 Oto 18 0. .. a oe * 

625 .. ot “4 18 9to22 6 .. ve 

900 .. 46 a 22? 6to 27 © i 


Depth of vessel will be such as to keep the waves 
‘rom coming over and provide a fairly ‘ dry” ship. 
In general, the International Rules for Freeboard do 
this. Breadth of vessel will be such as to give a 


suiteble degree of stability with the conditions of | 


length, depth, and size and extent of erections already 
letermined upon. 

It often happens that other conditions of a given 
design outweigh those of propulsive efficiency. It 


length of a ship of given speed greater or less than as 
given in Table A. If a shorter length is required it 
will be good practice to lengthen the middle body by 
extending it so far forward that the longitudinal 
position of the centre of gravity of the entrance 
pressure mound remains unaltered. Within reason- 
able limits the difference between the lengths of 
entrance and run thus arising will probably not be 
objectionable. For a louger length the middle body 
would have to be shortened and the entrance length- 
ened. Increase of breadth of a design will increase 
resistance in so far that it will make the angles of 
cbliquity of the water lines less acute, but it would be 


The ballast draught corresponding with a given | > and . of the resistance would be awaited. 

| depression would be carried sternwards 
| beyond the propeller. 
_degree of over pressure in way of the propeller, 
| making for propulsive efficiency. 
rienced in a vessel of relatively very high speed is due 








specd— the conditions will in some respects improve. 
The propeller will then come within the first positive 
| part of the echo from the entrance wave with good 
| results to the prcpulsive efficiency. The echc from 
| the run wave wili carry the under pressure sternward 
| to the propeller and beyond it, with consequent detri- 
| ment to the propulsive efficiency, the detriment con- 
tinuing to increase with further increase of speed. At 
infinitely great relative speed the first echo would 
| carry the entrance pressure almost unchanged to the 
|run and practically balance it, so that the parts 
The run 
unabated 
a certain 


There 


would be 
The squat expe- 


to difference between the pressure in the water in 
way of the entrance and that in way of the run. This 
fact throws light on some experiments carried out a 
number of years ago with a torpedo boat by Mr. 
Yarrow. At low speeds the boat went slightly down 
by the head. As the speed increased this trim changed 
in succession to these of even keel, slight squat, deep 
squat, and slight squat grcwing less with increase of 
speed. These are just the ccnditions of trim which 
the gradual lengthening out of the echces from the 
entrance over pressure and run under pressure waves 
would produce. Needless to say, these conditions 
are all reflected in the humps and hollows of the 
suksidiary resistance curves given us by the tanks, 
though it is not possible in these to analyse and 
Separate the constituent parts. 
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EXCERPTS FROM THE ADDRESS BY THE PRESIDENT, 
EDWARD HOPKINSON, D.Sc.* 


ADMINISTRATION AND ORGANISATION. 


Ir we are to maintain, or perhaps I should say 
if we are to prevent, further encroachments upon our 
established position in the engineering world, mechani- 
cal engineers must give more attention to the adminis- 
tration and organisation of workshops. We have 
omitted to realise that to make an efficient machine 
is one thing, but to make it efficiently another thing. 
. . . The exigencies of war have taught us much, 
and have, I think, brought to the fore a considerable 


% mistake to try and counteract this effect by a | number of young engineers of natural administrative 


reduction of the prismatic coefficient, because the | 
propulsive efficiency cf the vessel would thereby bo 
‘mpaired. The increase of carrying capacity by 
which the increased resistance due to greater breadth 





and organising capacity. But administration and 

* Owing to the illness of the President, the addiess was read 
by Mr. Michael Longridge, immediate Past-president. October 
24th, 1919. 








organisation cannot be left entirely to natural apti- 
tude, even when ccmbined with long experience. 
There can be little doubt that in the future our shops 
must be managed by younger men, of more limited 
personal experience than has been customary hitherto, 
who will therefore need to rely to a greater extent 
upon the experience of others, acquired through 
reading and lectures. These questions of manage- 
ment and organisation are vital matters which 
ought not to be left to chance, and should form part 
of the specific training of a mechanical engineer. 

The war has changed the outlook of the 
works manager. He has begun to realise that the 
man who has the advantage of wide reading and of 
thorough technical training, provided he has a natural 
practical bent, may make a far better under-man ger 
than the man who has not these advantages, but has 
spent a much longer time in the workshop. 

One reason which has militated against the more 
rapid absorption of the product of the technical 
schools as an integral part of workshop organisation 
is to be found in the fact that.too little time is given 
in the schools to teaching the art of production. The 
right use of tools and the accommodation of design 
to the methods of manufacture and to the tools 
available receive too little attention. Many lectures 
are devoted to the design and working of a dynamo 
or steam engine, but few to that of a lathe or milling 
machine. How often are parts of scientifically 
correct design incapable of being moulded econo- 
mically in the foundry or tooled economically in the 
shop ? 

Our Institution has an important part to play in 
this respect. Much ean be done by encouraging the 
reading of papers which deal with workshop organisa- 
tion and with production from tools. There has been 
already a noticeable increase in papers of this 
character, and I hope it will continue. I do not 
agree that the discussion of these problems will tend 
towards advertisement, lower the general scientific 
status of the papers, or emphasise unduly the purely 
commercial aspect of works production. A descrip- 
tion of the means adopted by a works manager to 
obtain maximum production of the required degree 
of accuracy at minimum cost is as important to the 
progress of mechanical engineering as the description 
of a new invention. 

‘There is another side of engineering at which it is too 
often the custom of engineering institutions to look 
askance, namely, that concerned with the distribution 
and selling of the product. In most industrial engi- 
neering undertakings thé commercial section of the 
staff is larger than the designing, testing, and foreman 
section, and it is just as essential to the highest 
success that it should be composed of trained engi- 
neers. A very large proportion of the men who enter 
engineering works with the intention of fulfilling their 
calling in constructive work find that they are drafted, 
through the force of circumstances, to the commercial 
side, and develop their careers in that direction. No 
salesman of high-class engineering preducts can be 
altogether successful unless he has the engineering 
instinct and has had a sound engineering training. 
The successful engineer-salesman must be able to 
understand and enter into the wants of the purchaser 
and suggest means for satisfying them. He must 
also understand thoroughly the properties and 
capabilities of what he has to sell. It is a common, 
though erroneous, idea that a man ceases to be an 
engineer when he becomes involved in the commercial 
side of engineering. On the contrary, it often happens 
that in discharging his commercial duties he is using 
to the best advantage his engineering knowledge and 
aptitude. 

Whatever may be the steps taken to widen the 
curricula for engineering students, it is essential that 
those occupied in administrative duties should recog- 
nise that successful administration is based on prin- 
ciples which are capable of definition and of scientific 
treatment and analysis, that the accumulated experi- 
ence of others can be put into a form in which it can 
be taught and learned, and that those mental and 
moral characteristics which are essential in the good 
administrator can at least be developed, if not 
implanted by training. 

We must not, however, be content with teaching 
only those who are to administer our works and 
factories. We shall never get the best out of any 
system of organisation or administration in any field 
of work unless the workers themselves understand 
the principles upon which the system is based. A wise 
manager in an engineering shop will make no changes 
without first explaining their object to the workers, 
probably through the mediwih of the Works Com- 
mittee. A still wiser manager will so develop the 
interest of the workers in efficient administration that 
proposals for improvement originate with them, and 
they thus assume the position of having to prove their 
case. With this in view, it is most important that 
there should be evening classes in administrative 
subjects in our technical schools. 

Largely due to the experience gained during the 
war, the need for systematic instruction in industrial 
administration has been so prominently forced on the 
attention of those responsible for the conduct of some 
Lancashire engineering and other indystries, that a 
year ago six firms combined to make an offer to the 
Manchester Municipal College of Technology to pro- 
vide an annual sum for the establishment of a special 
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department for this purpose. The department has 
been constituted and is worked in close co-operation 
with an Advisory Committee of those who are them- 
selves engaged in works administration. A director 
has been appointed with three assistants. . . . 
The material side is only one part of works adminis- 
not less important is the purely human 
All that pertains to the physical health and 
mental contentment of the workers is reflected in 
the efficiency of their work. The most important 
problems in the human side of administration are 
those connected with industrial fatigue. The effi- 
ciency of 2 man as measured by his capacity for out- 
put is dependent upon his hours of work, both in 
length and distribution, and the integration of the 
curves connecting rate of output with time of work 
will show the maximum amount of work which can 
be obtained from the individual. The investigation 
of these questions on a scientific basis is of a peculiarly 
difficult nature on account of the large number of 
independent variables which affect the result. But 
notwithstanding the difficulties which surround 
investigation, L am convinced that discussion of the 
deductions drawn from systematic observation by 
the physiologist and the psychologist, combined with 
the inductive conclusions of the works manager, will 
yield valuable results. The right 
and economical use of the human labour working a 
tool has given rise to another line of investigation in 
administration known “time and 
motion ~ study. A * best > way can be found of per- 
forming any operation dependent upon muscular 
effort by methodical and scientific study of the various 


tration ; 
factor. 
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motions involved. 

Though the actual application of such principles 
can only be carried out in the workshop and gauged 
by practice there, the importance of their study and 
the method: of studying them may well be taught at 
school or college. Our public schools take infinite 
pains to teach boys how to get the most out of a 
cricket bat or an oar witha given amount of museular 
effort ; coaching in rowing or cricket is acknowledged 
to be essential, why should not our young engineers 
have similar coaching in the multifarious manual 
operations of an engineering shop? The analogy 
of our organised school games also suggests that the 
interest of the worker may | e enhanced and sustained 
if he is treated as a member of a team playing for a 
definite goal. ** Team work *’—that is, the combina- 
tion of individual effort to achieve a definite result— 
ought to be developed to a much greater extent than 
hitherto in our workshops, and must increase effi- 
ciency and improve discipline. 

Attention has recently been drawn to another 
psychological aspect of the labour question in engi- 
neering workshops where modern conditions are 
unfavourable to efficient work compared with those 
that obtained in earlier days. In the old days a 
millwright employed, for instance, in the setting out 
of a main gear for driving a mill, himself drew it 
out on the drawing floor, received the wheels from 
the foundry and set them out for tooling, and finally 
was usually selected to erect and set to work. From 
beginning to end of his job he had a clear idea of the 
ultimate use to which his work would be put, and was 
largely responsible for it uvtil put into operation. 
Such incentives have necessarily disappeared under 
modern workshop conditions, but probably much 
may be done, even under the stifling conditions of 
modern repetition work, to impart to the workman 
a fuller knowledge of the ultimate object of his labour 
and so to engender a keener interest therein. 


PRODUCTION. 


Though the more far-sighted leaders of public 
opinion, both among employers and employed, now 
realise that only by increased production can we 
recover from the losses and damage of war, recent 
events too clearly prove that this truth has not yet 
permeated all classes of the nation. It has been 
thrust into the background by the demand for the 
establishment of a higher plane of living for the work- 
ing without consideration of the means 
whereby it can be obtained. Every step in increasing 
consumption can only be achieved by increasing 
production in a much larger ratio. It is too often 
popularly assumed that the higher remuneration of 
labour will by itself secure an industrial Utopia, and 
that labour, if it has more to spend, will be able to 
satisfy its desires. Experience has shown that the 
very contrary is the fact. Mere increase in wages, 
mere changes in the distribution of wealth, have the 
effect in themselves, divorced from other influences, 
of providing less rather than more of the good things 
of the earth. It has been proved again and again 
froin actual figures of most of our staple industries 
that a redistribution of the profits of industry, how- 
ever desirable on other grounds, cannot in_ itself 
materially add to the welfare of labour unless it 
directly conduces to increased production. 


classes 


If, as a nation, we are to realise what we all desire, 
a fuller and happier life for all classes of labour, 
every proposal for increase or change in the methods 
of remuneration of labour, every proposal for sharing 
or redistributi®n of profits, every proposal for change 
in control or in the management of industry ought 
to be subjected before adoption to crucia] examina- 


tion as to whether it will increase production per 


worker or can be accompanied by other changes in 
the conduct of the industry which will in their com- 
bined effect achieve the same object. Unless they 
satisfy this test we shall fail in attaining our end. 
Instead of promoting the welfare of the industry and 
of those engaged in it, we shall doom it to decay and 
ultimate extinction. 


INDIA. 


I have spoken hitherto solely of the home point of 
view with regard to reeonstruction rather than of 
those wider considerations which apply to the Empire 
In conclusion, I ask your attention for a 


as a whole. 
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few moments in connection with some matters 
vitally concern us as engineers in one constituent 
part of that Empire— India, where the problems to be 
solved are not, as at home, those of reconstruction, 
but rather of construction. 

Until a few years ago India looked almost entirely 

to Great Britain for the bulk of her engineering 
requirements, but we may expect that in the near 
future India will be in a position to rely less upon 
home engineering products, and will supply at least 
the simpler forms of these products from her own 
resources. I am not concerned now to inquire in 
detail whether this tendency will have a good or bad 
effect upon British engineering, but | may remark 
in passing that all industrial history shows that, 
although there may be hardships in certain industries 
in the process, the industrial development of one 
country, closely knit in its commercial relations 
with another, is to the ultimate benefit of both. 
To promote the development of engineering industries 
in India is not generally in opposition to the best 
permanent interests of such industries at home, 
ihough it may entail temporary dislocation. 

India has already laid the basis of an engineering 
industry in the establishment of two important and 
successful iron and steel works. The Bengal Lron and 
Steel Works under their present management have 
been established for some twenty-five years at Kulti, 
and have had a chequered career, during which, in 
1903, an attempt was made to manufacture steel 
which proved unsuccessful and was abandoned. 
The works are now most successful, both financially 
and in quality of product, turning out 10,000 tons of 
pig iron per month, about one-third of which is used 
in their own foundry for the manufacture of pipes, 
columns and pot sleepers and chairs. More recently 
the Tata Iron and Steel Works have been erected at 
Sakchi on the Bengal-Nagpur Railway, about 155 
miles from Calcutta, and in reasonably close proximity 
to their supply of coal and iron ore. The works 
were started in 1912, and have two large blast- 
furnaces in operation, each capable of producing 
about 350 tons of pig per day, a third nearing com- 
pletion, and three more much larger in process of 
construction. Most of the pig is converted into steel. 
The rolling mills produce about 120,000 tons of rails 
and smaller sections yearly. About 13,000 men are 
employed in the works, adjacent to which a town 
having 50,000 inhabitants has sprung up, carefully 
planned in every detail with suitable houses, mostly 
provided with gardens, for all classes of employees, 
and schools, institutes, and hospital. These two 
works, even when extended, will not provide more 
than a fraction of the iron and steel India needs, of 
which the imports in 1913-14 amounted to over 
1,250,000 tons. 

At the present time India cannot roll a steel plate 
nor draw a steel tube ; there are no rolling mills for 
tin-plate or for copper or brass sheets. Lead piping, 
galvanised sheets, steel wire, copper, and brass rods 
are not made in India, and no steel castings are pro- 
duced except on a limited scale at some of the ordnance 
factories and in a few of the railway works. Even 
railway axles, carriage springs, wire ropes, and 
chains are imported. No steam engines of any size 
are constructed ; probably the largest are those of 
some 400 horse-power for river craft. Portable 
engines, traction engines, and road rollers also are 
not made, nor steam boilers, except a few of very 
Agricultural machinery, the greatest 
need of all in India, is not manufactured except to 
a limited extent in its simpler forms. Substantially 
no cotton or jute machinery, either for spinning or 
weaving, is made in the country. Locomotives 
cannot be built without obtaining many essentials 
from abroad, and shipbuilding is in its most elementary 
stage. Electrical machinery of every kind is im- 
ported. Apart from the railway workshops. the 
principal centre of general engineering workshops in 
India is Calcutta, but in 1915 there were only twenty- 
seven of these with an aggregate of 12,000 employees. 

_Owing to the pressure of war conditions, the situa- 
tion in respect of engineering industries is rapidly 
changing. The Tata Iron and Steel Company will 
shortly have a large plate mill at work for rolling 
plates up to l}in. thick, and it is proposed to con- 
struct a wire mill and a bolt and nut shop of large 
Works are to be erected for the manufac- 
ture of tea machinery, which hitherto has been 
entirely imported. Schemes are in hand for the 
manufacture of agricultural implements in India from 
Indian steel. Vacuum brake material, as required 
by the Indian railways, is now being made in India. 
Galvanising is being carried on on a fairly large scale 
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by several companies. A large workshop has been 
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‘erected for the manufacture of jute mill machinery 


of all classes, now entirely imported into India. Such 
are only a few of many instances of advance. i 

There is as yet no base on which to build elementary 
mechanical training for the Indian artisan. With a 
people almost wholly illiterate, schools for the teach. 
ing of elementary mechanical subjects are useles, 
for the ordinary boy, and in those that have been 
started it is soon found that the first years must be 
spent in imparting sufficient elementary education 
to enable the scholar to derive any advantage at al| 
from voeational teaching. We must look to the wor k- 
shop itself, not only for training in the particular 
crafts, but also for such general elementary education 
and rudimentary technical education as are necessary 
for the acquisition of craftsmanship. Although a man 
may become exquisitely skilled in the art of, say 
carving ivory, or engraving brass, and remain entirely 
illiterate, depending upon hereditary. genius in his 
craft, he cannot become a patternmaker or fitte: 
unless he ean read and understand a drawing. 
Wherever schools in direct connection with worksho}s 
have been set up, the results have been most satis- 
factory. If a class of artisan mechanies is to be built 
up in India, every engineering works, either alone, it 
of sufficient size, or otherwise grouped with neigh- 
bouring works, should provide a school for teaching 
the boys employed both general subjects and also 
such elementary technology as is suited to the trade 
they are learning, and the teachers as far as possible 
should be drawn from the foremen and others engaged 
in the works. 

These engineering developments in India 
have a marked effect on the professional status oj} 
engineers employed in India which it is incumbent 
on us as members of the Institution to watch closely, 
and, where possible, to influence for the benefit of 
our own members in India and for the maintenance of 


must 


high professional standards. 

At the present time there are in India about 600 
members of the Institution .of Civil Engineers, 400 
members of the Institution of Mechanical Engineers, 
and about the same number of members of the 
Institution of Electrical Engineers, besides members 
of various other bodies, such as the Institution of 
Naval Architects, the Iron and Steel Institute, anc 
various mining societies. There are also undoubtedly 
many qualified engineers in India holding positions 
of responsibility who are not members of a home 
society. But India is a vast country, and these 
engineers are split up into little groups working in 
places separated by great distances and only aggre- 
in such industrial centres 


gated to any extent as 
Caleutta and Bombay. 

The Indian Industrial Commission 
attention to the various suggestions made to them by 
engineers in various parts of the country on this 
subject, and in its report advocated the foundation 
of a representative Society of Indian Engineers. It 
is obvious that conditions in India _ preclude the 
formation of individual institutions to represent th. 
various branches of engineering, and that the objects 
of such a society could only be attained by combining 
all branches of engineering, whether civil, mechanical, 
electrical, mining, or R.E. The recommendations 
of the Commission have been actively taken up by 
engineers of all classes, and Iam glad to say especiall, 
by our own members in India. The institution ot 
such a society was decided on at a representative 
meeting held in Caleutta in December last under 
the presidency of Sir Thomas Holland. A Com- 
mittee was appointed to draft proposals for the con- 
stitution of the society and rules for its conduct and 
to consult all the various interests involved. I am 
informed that all the existing organisations have 
decided to co-operate in the formation of the new 
society, so that it will embrace and be representative 
of all professional engineering interests in India. 
It was at one time thought possible for the new 
society to be formed under the auspices of our leading 
home institutions, but for various reasons such a 
plan was not feasible, and I think it is generally con- 
ceded both here and in India that it is better that 
the Indian Society, knowing the wants of its own 
members and the local conditions, should devise 
iis own constitution independently. At the same 
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time, it is, | think, incumbent upon our Institution 
to use its influence in maintaining a high qualification 
for membership in the Indian Society and to colla- 
borate with it with a view to obtaining the benefits 
for our own members in India which such a society 


can provide. 








American Shipbuilding. 


THE recent publication of the quarterly statistics 
of shipbuilding for September by Lloyd’s Register 
of Shipping shows a gratifying increase in the amount 
of tonnege under construction in this country, 
although, quite rightly, it is pointed out that vessels 
are not being completed as quickly as is necessary 
for the purpose of regaining and maintaining our 
supremacy as a shipbuilding nation. An increase 
of 292,273 tons gross is a satisfactory increase for the 
quarter, but the forecast of rather less than 1,750,000 





tons gross as the probable output for the year is by 
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no means satisfactory, and falls far short of the 
3,000,000 tons gross programme projected while the war 
was in progress. That programme, considered essential 
for war pu poses, is also no !ess essential for peace 
purposes. To secure that proportion of the world’s 
shipbuilding output should be the aim and object of 
hoth employers and workmen in the shipbuilding 
industry. It can only be obtained by united effort 
based upon a Clear understanding of the keen com- 
petition which confronts us. 

Our commercial supremacy on the seas is essential 
to the prosperity of the country. It means, above 
all other thing:, cheap raw material and cheap food. 
Without a great mercantile marine we are bereft 
of our greatest asset for competition in the world’s 
markets. It is therefore of supreme importance 
that we should realise fully our present position and 
investigate that of our competitors. As compared 
with 1914, there is a decrease of 134 per cent. in the 
steam tonnage of the United Kingdom, against an 
increase in the tonnage owned abroad of 19 per cent. 
That is the plain fact, and hence the necessity 02 
organising our shipbuilding facilities and energising 
our shipowning operations. For. the moment the 
United States is our most formidable rival in ship- 
pbuilding. America is producing more merchant 
tonnege than the United Kingdom, and, for the first 
time in our history, we are taking second place in the 
world’s oufput of shipping. Japan is also making a 
wonderful advance. Her tonnage in June, 1914, was 
1,708,000 tons gross ; in June, 1919, it was 2,325,000 
tons gross, an increase of 36 per cent. In 1913 she 
produced merchant tonnage amounting to 64,664 
tons gross ; in 1918 she produced no less than 489,924 
tons gross, and her output is steadily increasing. With 
her cheap labour and thoroughness in workmanship, 
she may vet prove to be our chief competitor, but for 
the present the United States holds first place. 

In June, 1914, the United States owned merchant 
tonnage, exclusive of Great Lake tonnage, amounting 
to 2,927,000 tons gross; in June, 1919, she owned 
9,773,000 tons gross, an increase of 382 per cent., and 
this increase is the direct result of the expansion of 
her shipbuilding facilities, or rather of the creation 
of a new shipbuilding industry. What are the facts ? 

When America entered the war in April, 1917, it 
was patent to the whole world that the life-blood of 
the allied cause was the mercantile marine of this 
country, and it was being depleted by the infamous 
submarine attack at such a rate that it was with 
difficulty the circulation of this life-blood throughout 
the various arteries of supply was kept adequate 
to the needs of co-operative action. Therefore one 
of the first considerations for the United States was 
to help to maintain and to increase the mercantile 
tonnage available for the Allies, and, with charae- 
teristic courage and ability, America at once began to 
organise herself for the production of ships on a large 
scale. She was not slow to examine our methods of 
quick production and to improve upon them. She 
had the great advantage of starting practically 
de novo. She was not hampered by arbitrary labour 
rules and conditions, and therefore freely engaged in 
the industry men of all kinds and trained them for 
their tasks. Neither the distinction betweea skilled 
and unskilled men nor needless demarcation limits 
as between workers of one trade and another were 
recognised. The result in the early stages was bad 
workmanship, but very sufficient skill was 
obtained to produce good average results, far more 
quickly, indeed, than workmen in this country would 
have admitted as being Labour-saving 
appliances were applied to the task in true American 
fashion, and the workers welcomed these appliances 
and used them for all they were worth. In this 
country there is still serious prejudice and suspicion 
amongst shipyard workers against such appliances, 
and consequently difficulty in introdueing them. 
Unless this attitude alters, it will form a definite 
factor against us in our race for supremacy. One 
of the essentials of successful competition is quicker 
production, and no one will deny that this ean be 
accomplished by whole-hearted exploitation of such 
labour-saving tools as the pneumatic riveting hammer. 
Thousands of pounds have been expended by many 
shipbuilders in this country in installing this par- 
ticular aid to production, and yet to-day many plants 
are partly idle owing to the suspicion with which the 
worker regards the innovation. It is an unworthy 
suspicion, a suspicion be it said not shared by many 
of the men’s leaders, who are ready to admit that 
neither unemployment nor less earnings will result 
from a full employment of the tool. 

In this connection it must be remembered that 
pneumatic riveting is the rule, and not the exception, 
in the United States, and. taken in conjunction with 
the adoption of other labour-saving devices, it largely 
explains the American output of 2,602,153 tons gross 
in 1918, as against an output of 162,987 tons gross in 
1914. It is well also to remember that the United 
States has increased her number of shipyards for 
building steel vessels from 37 in 1917 to 71 in 1919. 
Chere is no doubt now about the existence of large 
facilities for shipbuilding in the United States, and 
a strong effort will be made to use them to their fullest 
capacity. 

An important factor to be considered in relation 
ye American competition is the cost of production. 
Cheap production is an essential factor in successful 
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competition, and we still have the advantage in this 
| particular. It is useful to compare the cost of pro- 
, duction as regards the State programmes of merchant 
shipbuilding in the United States and in this country 
during the war. It is admitted by those responsible 
|for the American effort that the cost of the raw 
materials in the United States was three times the 
normal cost, and that labour was paid at double the 
normal rates. Then there was the factor of the 
cost of administration, which was a great deal heavier, 
through inexperience, than in this country. Alto- 
gether the cost per ton deadweight of the American 
ships was much higher than the cost per ton dead- 
weight of our own standard ships. The American 
ships worked out on the average to about £40 per ton, 
while British standard ship tonnage cost on the 
average about £19 per ton. It must be remembered, 
however, that special terms were secured by the 
Government from shipbuilders in connection with the 
standard ship programme, and it is not likely that 
in the same period private shipowners could have 
obtained similar ships at anything below £25 per ton 
deadweight. It is known, however, that the cost of 
production in the United States has dropped con- 
siderably since the Armistice, and there is no doubt 
that, taken in conjunction with speed of construction, 
there will be little to choose before long between the 
cost in the United States and the cost in this country. 

These are facts which need careful consideration 
by both shipyard employers and employees. Ameri- 
can shipbuilding has come to stay, and those at the 
head of it make no secret of their intention, in a 
friendly way, to wrest from us our supremacy. We 
can retain our position only by the most cordial and 
active co-operation of all concerned. Shipbuilders, 
however able and enterprising, cannot accomplish 
the task without the wholehearted support of the 
workers in the industry. The employers must be 
ready to install every kind of tool which will accelerate 
production, and the workers must not only welcome 
these aids, but must also use them to their utmost 
advantage. Slacking of all kinds must cease, both 
as regards management and labour, and the men 
must accept the principle of payment by results as 
the true reward of their work. Ieenness in every 
department is essential, and foresight and insight 
must be shown in moulding the policy of each esta- 
blishment. We shall compete successfully when 
we produce a better vessel in a quicker way than our 
rivals, and provided employers and workmen put 
their backs into the task no combination in the world 
can beat them in this way. Besides, we have the 
inestimable advantages of a climate and a geographical 
position peculiarly adapted for shipbuilding, to say 
nothing of the inspiration of the great traditions of the 
past. It is not too much to say that if shipbuilding 
fails in this country because it fails to compete suc- 
cessfully in the world’s markets, every other in- 
dustry will suffer disastrously. Shipowning wil be 
seriously affected. It is inevitably bound up with 
shipbuilding. So much is this recognised in the 
United States that the policy at the back of their 
shipbuilding effort is announced as the development 
of a great American mercantile marine. Such a 
development may be desirable to the United States ; 
it can scarcely be said to be essential to her national 
prosperity. But it is an absolute necessity to the 
commercial prosperity of Great Britain, and it should 
be the first principle of national policy. 

It may be pertinent to point out that the policy of 
the United States recommended for adoption by 
those who have been engaged in shipbuilding and ship 
operating is that the Government should retire from 
the building, the owning, and the operating of ships. 
In other words, private ownership of shipyards and 
ships is the road to building up an adequate merchant 
service. Let advocates of nationalisation in this 
country consider well the significance of this declara- 


tion. 








Lloyd’s Register Annual Report. 


THE annual report on the operations of Lloyd’s Register 
during the year ending June 30th last orms a volume of 
considerable bulk, and is far too long for us to reproduce in 
extenso. There have been so many of the society’s activities 
of which during the war period it would have been unwise 
to speak, that now that the necessity for silence has passed 
there is much tosay. We must, however, content ourselves 
by giving the following excerpts, which will give some 
indication of the ground covered by the full report. 

To begin with, naturally, tribute is paid to our mer- 
chant service :—‘* It is safe,” says the report, “to say 
that if our wonderful mercantile marine with its splendid 
officers and crews had failed us in our time of trial, as the 
enemy hoped and expected they would, neither our in- 
vincible Navy nor our heroic Army could have saved the 
Empire from a humiliating and disastrous defeat. The 
nation does not even yet realise how much it owes to the 
enterprise and courage of the able men who built up, 
sometimes under much difficulty, the magnificent fleets 
of merchant ships which were destined to play so important 
and distinguished a part in the war.” 

In the United Kingdom merchant shipbuilding was 
seriously restricted by the necessity for the production of 
war vessels of various kinds, and by the shortage of labour 
and materials. Every effort was therefore made in other 
countries, and particularly in the United States of America, 
by means of the extensicn of existing plants and the crea- 
tion of new establishments, to cope with the increasing 








demand for tonnage. So much success hes attended 
these efforts that, although the merchant shipbuilding 
activities of the United Kingdom have greatly increased 
since the Armistice was signed, the United States has shot 
far ahead of all competitors in the output of tonnage. 

In addition to the Society’s ordinary business of the 
survey and classification of merchant vessels at home and 
abroad, the following, amongst other special work, was 
undertaken, namely :—-The special survey during con- 
struction of standard vessels; the special survey during 
construction of vessels for Admiralty and War-office : 
the inspection and testing of war material in the United 
States for the British Government ; the inspection and 
testing in this country of war material for the French 
Government, including over 1,400,000 tons of shell steel ; 
condition surveys on requisitioned vessels; survey of 
vessels surrendered by Germany under the Peace terms ; 
the survey of cold stores. 

During the year classes were assigned by the Com- 
mittee to 1251 vessels, of 3,801,221 tons gross, included in 
this total being 294 vessels for Government service. Of 
the tonnage classed, the United States of America built 
the largest amount, viz.:—470 vessels of 1,883,759 tons, 
the United Kingdom 579 vessels of 1,265,036 tons, Japan 
70 vessels of 355,304 tons, and Canada 87 vessels of 
199,941 tons. The ownership of the vessels is allocated as 
follows :—United States of America, 453 vessels of 
1,890,176 tons, of which 421 of 1,801,235 tons were for 
the United States Shipping Board; United Kingdom, 
599 vessels of 1,389,919 tons, including 305 of 1,273,714 
tons for the Shipping Controller and private owners ; 
and, as above stated, 294 for the Government service, of 
116,205 tons; Japan, 58 vessels of 286,308 tons; and 
other countries, 141 vessels of 234,818 tons. Included 
in the total were 156 vessels, of 943,487 tons, built upon 
the Isherwood system of longitudinal framing, of which 
35 of 204,637 tons were intended for carrying oil in bulk. 
The total number of oil tankers, including two vessels 
carrying oil in cylindrical tanks, was 63 of 360,405 tons, 
and there were also classed 211 vessels of 1,193,659 tons 
fitted for burning oil fuel. During the twelve months 
ended June 30th, 1919, the Society passed the plans of 
1136 vessels, representing 3,644,040 tons of shipping, to 
be built under the Society’s survey with a view to classi- 
fication in Lloyd’s Register Book. 

In 1916, as an outcome of negotiations which had been 
carried out in America by Mr. Scott, the secretary, an 
American Committee of Lloyd’s Register of Shipping 
was established in New York, composed of leading under- 
writers, shipowners, shipbuilders and engineers, under the 
chairmanship of Mr. Alfred Gilbert Smith, president of 
the New York and Cuba Mail Steamship Company. At 
the same time the Society’s staff in America was greatly 
strengthened, enabling it to cope with the immense 
volume of work which afterwards devolved upon the 
Society. Mr. James French, formerly the Society’s 
principal surveyor at Glasgow, was appointed chief 
surveyor for the United States and Canada and technical 
adviser to the American Committee, with power to approve 
plans of vessels. 

At the outbreak of the war the combined output of 
merchant shipbuilding from the yards in the United 
States was at the rate of about 200,000 gross tons ‘per 
annum, but in November, 1918, when the Armistice was 
signed, there were no less than 140 shipbuilding yards in 
the United States, capable of a collective annual output 
of about 3,500,000 gross tons. Of these yards, however, 
more than half, having an estimated annual output 
capacity of a million tons gross, were exclusively devoted 
to wood shipbuilding, which was resorted to merely as a 
war emergency measure, and will not be continued to 
anything like the same extent. A noticeable feature of 
American shipbuilding during the war was the revival 
of the use of wood for the construction of both steamers 
and auxiliary vessels. During the year 1918, 566 wooden 
vessels—426 in the United States and 140 in Canada- 
of over a million tons gross, were launched. These vessels 
were built at a time when speed in construction was the 
first consideration, and in turning out so great < tonnage 
in so short a period it is obvious that the use of unseasoned 
timber could not be avoided. 

It will be of interest to note that owing to the difficulty 
of obtaining a sufficient quantity of cylindrica! boilers, the 
greater portion of the vessels built in America and all the 
wood vessels Canada built during the war were fitted with 
water-tube boilers, and also that a large proportion of 
the vessels built in America were fitted with geared 
turbines, most of them being of the double reduction type. 
Most of the sailing vessels built were fitted with auxiliary 
internal combustion engines. 

There was a great development of the shipbuilding 
industry in Canada during the war. In June, 1914, the 
total tonnage recorded by Lloyd's Register as under 
construction, whether intended for classification or not, 
consisted of 18 vessels of 14,184 tons gross. At the end of 
June, 1917, the Society’s surveyors had under survey 
with a view to classification 26 vessels of 75,698 tons, 
and at the end of June, 1919, 59 vessels of 155,542 tons, 
of which 43 vessels of 134,757 tons are of steel. 

After America, Japan showed the greatest increase in 
her shipbuilding output during the war, the number of 
vessels under construction, with a view to classification 
in Lloyd’s Register, having risen from 14 vessels of 
100,500 tons in 1914 to 50 vessels of 264,880 tons. in 1919. 

At the end of last year, plans were approved by the 
Committee of a number of twin-screw cargo steamers of 
‘ standard ” type to be built in Australia for the Common- 
wealth Government under the Society's survey, these 
vessels being the first ocean-going cargo steamers con- 
structed in Australia. They are all being built on the 
Isherwood system of longitudinal framing. 

In the United Kingdom during the first two years of 
the war the output of tonnage materially decreased. 
In 1917 the continued sinkings by submarines made it 
imperatively necessary to accelerate and greatly increase 
the output, and the building of standard ships was com- 
menced. The services of the Society were placed un- 
reservedly at the disposal of the Government, and every 
possible assistance was given to ensure the most rapid 
delivery and best disposition of material and the distri- 
bution of plans and information to builders, so as to secure 
the co-ordination of construction and supply of ships, 
machinery and accessories. 





434 


THE ENGINEER 


Oct. 31, 1919 








Owing to the curtailment of supplies of oil and to the 
greatly increased demand for oil for naval and military 
uses, the idea of bringing oil fuel in the double bottom 
tanks of cargo vessels was examined, and with the adoption 
of all possible precautions, was carried into effect with 
great success in the case of a large number of vessels. 
The necessary alterations were carried out under the 
survey of the Society’s surveyors. In May, 1918, a 
request was received from the United State of America 
that the Society should, as a special concession during the 
war, agree to the reduction of the flash-point of oil fuel 
from 150 deg. to 100 deg. Fah., on account of the difficulty 
of obtaining a sufficient quantity of fuel oil with the 
higher flash-point. After careful consideration, however, 
the Society decided that the proposal to reduce the flash- 
point below 150 deg. Fah. could not be entertained. 


Soon after the outbreak of war it was found necessary 
to construct a number of auxiliary vessels of special types 
for mine-sweeping, patrol and other duties of this nature, 
and in view of the intensified construction of fighting ships, 
the Admiralty, with a quick realisation of the position, 
decided to place orders for many vessels of the new types 
with firms which had hitherto built only merchant ships. 
In order to meet the Admiralty requirements and te 
facilitate the work of builders unaccustomed to this class 
of work, the Admiralty requested Lloyd’s Register, which 
had, prior to the war, surveyed during construction certain 
auxiliary vessels for his Majesty’s Navy, and the sur- 
veyors of which were in daily contact with the shipbuilding 
firms in the country, to render all possible assistance 
with the Society’s organisation in the design, construc- 
tion and production of these special types of vessels. 
The Committee willingly responded to the wishes of the 
Admiralty, and made special arrangements for the Scciety’s 
staff throughout the country to do all in their power to 
help forward the work. 

In the cage of the first ships ordered—thcse known as 
single-screw sloops—twelve ships were delivered com- 
plete within six months of the placing of the orders, most 
of the deliveries being well before the contract dates 
specified. As the war progressed, altered conditions 
required different designs or types of ships to meet them. 
The early lightly-armed patrol vessels were followed by 
somewhat larger and faster ships, by trawlers and drifters 
for mine-sweeping purposes, twin-screw minesweepers, 
patrol gunboats, tugs of various designs, boom defence 
mooring steamers, &c. Special mention may 
made of the Fleet oilers—oil carriers built for 
fuelling ships at sea—and the vessels converted for this 
purpose or for the carriage of fuel oil, as they, with their 
complicated machinery, took much longer in construction 
or conversion than any of the other types. Altogether, 
924 vessels of a total gross tonnage of 687,560, were 
built under the inspection of Lloyd’s Register for the 
Admiralty. The Society also undertook the supervision 
during construction of a large number of auxiliary vessels 
for the War-office—inland water transport and docks. 


vessels, 


also be 


FERRO-CONCRETE VESSELS. 

The shortage of steel, and scarcity of skilled labour 
during the war. led to the development of the use of 
reinforced concrete for ship construction, and in this 
country orders were placed by the Admiralty for tugs 
and barges, intended mainly for service in cross-Channel 
passages between Ergland and France. At the request 
of the Admiralty, special arrangements were made for the 
survey during construction of the vessels ordered by it 
by exper: surveyors, i 

THE INSPECTION OF MATERIAL. 

Early in 1915 orders were placed by the British Govern- 
ment with firms in America for large quantities of con- 
denser tubes and copper pipes, the inspection of which 
was placed in the hands of Lloyd’s Register. The staff 
in America was then so fully employed that it was neces- 
sary to send from this country skilled engineer-surveyors 
to assist in undertaking the general supervision of the 
tests and the inspection required, these surveyors being 
stationed at the works where the tubes were made. 
Further large Government orders were subsequently 
placed for condenser tubes, boiler tubes, brass bars, 
strips and sheets, steel wire, hydrogen cylinders, &e., 
which were inspected and tested by the Soziety. 


Towards the end of 1914 the French Government 
placed contracts with numbers of works in the United 
Kingdom for the supply of shell steel, and approached 
the Committee with a view to arranging for the Society's 
surveyors to undertake the inspection and testing of this 
material. The specification requirements were at first 
found difficult to comply with, but no effort was spared 
by the Society's officers, in co-operation with the steel 
manufacturers, to endeavour to secure the production of 
material of the desired quality. In all, 1,401,114 tons of 
shell steel had been passed by the Society’s surveyors. 
In addition to the shell steel, various other special war 
materials ordered in this country by the French Com- 
mission, including nickel steel bands for machine gun 
ammunition holders, plain and corrugated sheets for 
trenches, material for tanks, &c., were inspected anc 
tested by the Society’s surveyors. 


S1zES AND TYPES OF VESSELS. 


The largest vessels which received the Society's classi- 
fication during the year 1918-19 were the following :— 
Minnedosa, 13,972 tons; San Florentino, 12,842 tons: 
Macharda, 10,464 tons; Kent, 9857 tons; and Jacques 
Cartier, 9717 tons. The Minnedosa was fitted with a com- 
bination of reciprocating and turbine engines. There has 
been a remarkable increase during the last two years in the 
number of vessels built to the Society's classification in 
which geared turbines have been fitted. During the year 
ended June 30th, 1917, the Society classed 23 new 
vessels of 153,805 tons fitted with geared turbines; in 
the following twelve months 72 vessels of 367,960 tons ; 
and in the twelve months ended June 30th, 1919, 183 
vessels of 1,051,302 tons. The largest of the classed 
vessels fitted with geared turbines during the year ended 
June 30th. 1919, were :—San Florentino, 12,842 tons ; 
Kent, 9857 tons; Marica, 8739 tons; and South Bend, 
8739 tons. Four vessels classed by the Society during 





the past year have been fitted with  turbo-electric 
machinery. 
DIESEL ENGINEs. 

During the war there was a great increase in the manu- 
facture of Diesel engines intended for submarines and 
other war vessels, but, owing to war conditions, the 
manufacture of Diesel engines for merchant vessels did 
not advance to such an extent as had been anticipated. 
Several vessels of considerable size fitted with Diesel 
engines have, however, been built during the war to the 
Society’s class by Messrs. Harland and Wolff and by 
Messrs. Burmeister and Wain, of Copenhagen. The largest 
Diesel engines which have been fitted in any merchant 
vessel are the twin-screw engines made by Messrs. Harland 
and Wolff, of Glasgow, for the motor vessel Glenapp, of 
7374 tons gross, which was built in 1918 by Barclay, 
Curle and Co., Limited, and classed with the Society. 

INSPECTING GERMAN VESSELS. 

In the early part of the present year, at the request 
of the Ministry of Shipping, arrangements were made 
for the Society’s surveyors to undertake the survey of 
German vessels taken over by the British Government 
under the Peace terms, with a view to ascertaining the 
condition of their hulls, machinery and boilers. Over 
200 of these vessels have been surveyed by the Society's 
surveyors at ports in the United Kingdom and Holland. 
Condition surveys have also been held by the Society's 
Surveyors on mére than 50 British vessels, which had been 
interned in Germany during the course of the war and have 
now returned to this country. 


CoLp STOREs. . 

During the latter part of the war the cold storage 
accommodation of the country has been very largely 
increased under the direction of the Ministry of Food, 
new stores being built in various parts of the country and 
existing stores extended. The collective capacity of new 
stores and extensions which have come under the survey 
of the Society's surveyors represent over 7,500,000 cubic 
feet. There are at present under construction in this 
country and abroad 20 vessels of large carrying capacity 
which are being fitted with refrigerating installations 
under the survey of the Society's surveyors. Five of 
these vessels are being built in Denmark and are intended 
for the carriage of fruit. 

RESEARCH Work. 


EXPERIMENTAL AND 


The question of the advisability of the Society arrang- 
ing to undertake, at its own expense, experimental and 
research work in matters of importance in shipbuilding 
and marine engineering has for some time past received 
the most careful consideration of the Committee of Lloyd's 
Register. In November, 1918, the Committee decided 
that such work should be undertaken by the Society, and 
appointed a Special Sub-committee on Research. Amongst 
the subjects which the Special Sub-committee on Research 
have already had before it may be mentioned the carriage 
of fluid cargoes. The Society, on the recommendation 
of the Special Sub-committee on Research, is arranging 
for experiments to be carried out at the William Froude 
Tank at the National Physical Laboratory, for the purpose 
of obtaining fuller information with regard to (@) the effect 
of the fluid cargo in the form of oil in bulk on the behaviour 
of a ship in a seaway, and (b) the manner in which energy 
passes between the ship and the fluid in the holds. 

ELrecrric WELDING. 

In 1917 the Committee of Lloyd’s Register arranged for 
an exhaustive series of tests to be carried out under the 
direction of the Society’s chief ship surveyor, to deter- 
mine as far as possible the general trustworthiness of 
structural connections effected by electric welding, and 
their capacity to withstand the strains to which they 
would be subjected. The results of the experiments 
made were considered by the Technical Committee of 
the Society, and on its recommendation the General 
Committee adopted, as a tentative measure, provisional 
rules for the classification in Lloyd’s Register Book of 
vessels electrically welded, subject to the notations 
** Experimental * and Electrically Welded.” The Com- 
mittee also formulated their requirements regarding the 
tests to be complied with by all systems of electric welding 
for which approval was desired, and a notice was issued 
stating that the Committee was prepared to consider 
applications from any electric welding companies for their 
processes to be recognised by the Society for use in ship 
construction and for their names to be inserted in a list 
of companies whose processes have been approved as 
fulfilling the Society’s conditions. Plans for the first 
vessel in which the butts, seams and other connections 
are to be electrically welded have been submitted and 
approved by the Committee. This vessel, which is about 
150ft. in length, and in which the use of rivets will be 
entirely dispensed with, is now nearly ready for launching, 
and the behaviour of the vessel after completion will be 
carefully followed by all who are interested in the new 
system of construction. 


MISCELLANEOUS MATTERS. 


In August, 1917, the Committee appointed Mr. Milton, 
the Society’s chief engineer-surveyor, as the representa- 
tive of Lloyd’s Register on a Committee to be formed for 
the purpose of standardising the rules governing the 
design and construction of marine engines and _ boilers, 
so that they may be acceptable to the Board of Trade, 
the classification societies and other interests concerned. 

In April, 1919, the Committee had before it letters 
received from the Chamber of Shipping of the United 
Kingdom and the Liverpool Steamship Owners’ Associa- 
tion asking that Mr. Abell, the Society’s chief ship sur- 
veyor, might be allowed to render them assistance in 
formulating proposals on the subject of the subdivision 
of passenger vessels, in view of the difficulties experienced 
in the application of the Merchant Shipping Convention 
Act of 1914. The Committee agreed that in the circum- 
stances this matter should be gone into and reported upon 
by the Society’s chief ship surveyor, and afterwards be 
brought under the consideration of the Technical Com- 
mittee with a view to the subject being dealt with on 
lines which might be acceptable both to the Board of 
Trade and to shipowners. 








In May, 1918, the Right Hon. Walter Runciman, ex 
President of the Board of Trade, suggested that Lloyd's 
Register should formulate rules and regulations for the 
construction and classification of ships’ lifeboats, with « 
view to the standardisation of sizes, fittings and equip 
ment, and the Committee arranged for the Society’s 
chief surveyors to prepare draft rules in association with 
the consulting naval architects of the Royal National 
Lifeboat Institution, and these were duly submitted to 
the Technical Committee. It was felt that while it was 
highly desirable that a uniform standard for the econ 
struction of ships’ lifeboats should be adopted, it was 
equally important that any proposed requirements should 
have the approval of those who have practical experience 
in the building and also in the handling of such lifeboats : 
and, further, that arrangements should be made for this 
Society to work in harmony with the Board of Trade ji), 
the matter. In these circumstances the Committee decided 
to hand over to the Board of Trade the work already 
carried out by the Society, and suggested to the Board 
that it should appoint a committee to deal with th: 
matter, including the consideration of the draft rules and 
regulations prepared by this Society, as well as those which 
the Board of Trade have also had under consideration 
on the same subject. 

Some time ago the Committee was approached by an 
influential body closely connected with the construction oi 
aircraft and aircraft engines, and the suggestion was 
made that Lloyd’s Register should undertake the inspe: 
tion and classification of aircraft for commercial purpose 
This suggestion has received strong support from thi 
leading underwriters engaged in aviation insurance, ani 
the Committee was able to assure the parties concerned 
that the Society would be prepared favourably to conside: 
the proposal to undertake this important work, and also 
the compilation and publication of a Register of Aircraft 
under proper conditions. 

Owing to the great demand for chain cables and th 
shortage of wrought iron suitable for their manufactur 
suggestions have from time to time been made to manu 
facture them from steel. In March, 1918, the Societys 
surveyors at New York reported that an American com 
pany had developed the manufacture of electric cast 
steel cables, and had submitted samples of four different 
sizes to very severe tensile and shock tests, the results 
showing the tensile strength to be from 73 to 93 per cent 
over that required by the statutory tests for iron cables. 
and the resistance to shock being still greater than thes 
proportions. The results being so satisfactory, the sur 
veyors recommended that the Committee's sanction should 
be given for the use of such cables and this recommenda 
tion was approved by the Committee. 

The total length of chain cable tested under the Act 
during the year 1918-19 at the Public Proving Houses 
in the United Kingdom, all of which are under the superin 
tendence of the Society, was 457,746 fathoms, in addition 
to 141,338 fathoms of chain not tested under the Act, 
and a quantity of miscellaneous chains and samples 
The number of anchors tested was 9783. In addition 
to the above establishments, there are thirteen anchor 
and chain cable testing machines on the Continent ot 
Europe, twenty-four in the United States of America, and 
four in Japan recognised by the Committee for the testing 
of anchors and or chain cables supplied to foreign-owned 
vessels. In these cases the necessary tests are required 
to be carried out in the presence of surveyors of th 
Society. 

During the year ended June 30th, 1919, 2,298,214 tons 
of ship and boiler steel were tested by the Society's sur 
veyors, making a total of 7,803,070 tons tested from 
June 30th, 1914, to June 30th, 1919. 

During the year 1918-19 freeboards were assigned to 
1098 vessels, which brings the total number of assign 
ments by the Committee of Lloyd's Register under th: 
Merchant Shipping Act, 1894, up to 20,089. 

The Society having been requested by the Institute of 
Metals to appoint a representative to serve on the Corro 
sion Committee of the Institute, the Committee nominated 
Mr. Milton, the Society’s chief engineer-surveyor, for that 
purpose. The Corrosion Committee is conducting experi 
ments with a view to determining the best means to be 
adopted in order to reduce corrosion in condenser tubes. 
The great value of these investigations has been recognised 
by the Committee of the Privy Council for Scientific and 
Industrial Research. 








The Hainault Optical Works. 


Tue sudden demand for binoculars created by the war. 
which was responsible for Lady Roberts’ scheme of colle« 
tion, had its counterpart, in marine and aeronautical 
circles, in a great call for compasses, sextants, and other 
instruments ; but in the latter case it was not, of course, 
possible to supply the deficiency so readily. While a pair 
of field glasses is quite commonly part of the equipment ot 
a party going for a holiday, and there must be a very large 
number in private ownership in this country, the quantity 
of navigating instruments which could be collected from 
such sources is insignificant. When we began to build 
aeroplanes by the thousand the problem of providing a 
supply of magnetic compasses hecame very acute, and the 
manufacturers who in the past had supplied the Navy and 
Mercantile Marine with that class of apparatus found their 
resources stressed to the utmost. In these circumstances 
Henry Hughes and Son, the marine opticians of 59, Fen- 
church-street, E.C. 3, decided to erect some entirely new 
works, with the object of producing compasses, binnacles, 
sextants and binoculars in large quantities. 

When this decision was made a site was purchased close 
to Hainault Station on the Ilford-Woodford branch of the 
Great Eastern Railway, with a frontage on the New North 
Road. The place can quite properly be described as 
being right out in the country—there is hardly a house in 
sight as one stands at the works entrance, and ploughed 
fields are on all sides—yet it is within easy cycling distance 
of several populous districts ; the railway station 1s only 8 
few hundred yards away, and gas and water mains pass 
the site. There is only one disadvantage, namely, that 
owing to the main drainage level all the sewage from the 
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works requires to be raised a few feet, but that difficulty 
has been overcome by automatic apparatus of the pneu- 
matic type. The new factory has now been in operation 
for just two years, and we recently made a visit to it to 
study some of the work which has been undertaken to 
utilise the resources which were collected to meet the 
war's demands. At the height of the rush caused by the 
\ir Service’s requirements in the way of .compasses, the 
factory gave employment to about 600 hands, mostly 
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| threads are cut by girls in lathes fitted with a chasing tool 
| which is fed along the work by a master screw on the head- 


stock, which is engaged by a half-nut on a feed-rod attached | 


to the chaser. 
| The foundry, which comes behind the coppersmiths’ 
| shop, is an important part of the works, and is equipped 
with a cupola with a capacity of 15 cwt. per hour, besides 
| six ‘100]b. high-pressure gas-fired crucible furnaces for 
brass melting. Arrangements are now being made to 
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virls, and although the present staff is not nearly so great, 
the fact that many of the processes of compass making 
are hard work at the bench, has obviated the necessity for 


radical changes in the arrangement of the shops to suit | 


them to peace time production. The principal products 
on which the company is now concentrating attention are 


drawing instruments, a set of which we _ illustrate, 


binoculars and clocks, while, of course, the standard output | 


of marine navigating instruments is being maintained. 
The factory, as will be seen from the plan, comprises 


two principal buildings, each about 70ft. by 190ft., with a | 


narrower structure intervening. All the buildings are of 
red brick, and the two main shops have saw-tooth roofs, 
with lights on the slopes facing north. An electricity 
supply is provided, at 220 volts direct-current, by two 
75 horse-power gas engines, taking gas from the town 
mains. These two units are arranged in the main engine- 
room, in the east building, and either one will carry the full 
day-time load. In the opposite building there is another 
smaller engine and dynamo, which is run during meal 
times to keep running such plant as cannot be shut down, 
and to help the main engine when the lights are switched 
on. The buildings are heated by means of hot water pipes 
in connection with two coke burning boilers. 


In setting out the drives for the various machines in the 


shops the excellent plan of adopting one standard pattern 
as far as possible has been followed. Thus the 5 horse- 
power motor was taken as standard and the machines so 
grouped that a motor of that size could drive the shafting 
belonging to each group. There is only one motor of 
larger size in the works, one of 7} horse-power in the rough- 
erinding glass shop, while there are a few of a smaller size 
in such services as driving fans, &c. The result of this 
arrangement is that with one spare motor almost complete 
immunity from a long shut-down is obtained. In dusty 
situations, such as the glass-grinding shops, the motors 
are enclosed in sheet steel boxes of a good size, which 
appear to have sufficient radiating surface to prevent the 
motor getting dangerously hot. On the occasion of our 
visit, during the recent hot weather, the motors in these 
boxes were only comfortably warm. 
shafts and the countershafts of the machines are fixed to 
the stanchions which support the roof. All the belting is 
of leather. 

The greater part of the work in connection with binocu- 
lars and similar instruments is carried out in the eastern 
building. There the rough pieces of glass which are used in 
making the lenses are received into the central shop, where 
they are rough ground, and progress through the smooth- 
ing and polishing shops. The processes carried out in this 
department are too well known to need description here. 
Behind the glass shops there is the No. 2 machine shop, 


in which there are some engine lathes for general work, | 
such as turning up the bases of binnacles, and alongside | 


there is the coppersmiths’ department. A large part of 
the work done in this section is spinning sheet metal, and 
it was noteworthy that parts such as the casing tubes of 
binoculars were produced by these hand methods with 
such a degree of accuracy that the fine screw threads for 
the lenses could be cut direct in the spun metal. The 


Both the main line , 
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WORKS AT HAINAULT 


double the output of iron castings. The foundry is a well- 
lit shop, and has plenty of room on the floor for pouring. 
Besides turning out all the castings necessary to keep the 
works running, a considerable amount of founding for 
outside customers is done, and at the time of our visit a 


passing through the shop. These castings were made 
without any core work, and were very nicely finished, as 


number of iron castings for electric cable joint boxes were | off on a sand-papering machine in this form. 


The big machine shop in the west building is devoted 
almost entirely to the production of the drawing instru- 
ments already referred to. With the exception of the 
spring bows, which are made by hand, these instruments 
are manufactured by machine processes. They are made 
of a nickel alloy which is nearly as hard and strong as 
steel but will not rust. It will be evident that the adoption 
of such a hard metal, in place of the german silver generally 
used for drawing instruments, almost precludes hand 
finishing, and a system of jigs and automatic machines has 
been devised for carrying out the whole of the processes 
on the various parts. The legs of the compasses are 
punched out of strip metal in a press, and are drilled for 
the hinge pin. It is, of course, most important that the 
hole should be truly square with the length of the instru- 
ment. The blank is clamped into a jig with bushings 
fitted on each side. The pivot hole is drilled from one 
side by a three-spindle drilling machine, and then, with the 
jig reversed, the face of the hinge joint is machined at the 
next spindle with a tool having a steady pin to engage 
with the pivot hole. Another tool in the third spindle cuts 
a small recess in the face to receive a charge of grease 
when the instrument is assembled. The blanks then go 
on to a series of milling machines, where their sides are 
machined up in bunches and the corners bevelled off. 
The outside edge round the hinge joint is trued up by a 
vertical mill, the rotary feed being effected by hand up to 
fixed stops, which are adjusted with such a nicety that the 
curve merges imperceptibly into the straight of the com- 
pass leg. The various stnall parts, such as pins, nuts and 
bolts, are turned out by a set of automatic machines, and 
it is noteworthy in this connection that the instruments 
have been so designed as to make all these items inter- 
changeable. The needle points are turned up from wire 
in an automatic machine, and are reduced to such a fine 
point that they need the merest touch on a grinder to 
finish them. A peculiar difficulty arose in connection 
with these needle points. It was found that although the 
tools were producing quite a satisfactory result, the points 
were frequentiy bent right over as they emerged from the 
machine. The trouble was ultimately traced to the stock 
racks, where the material had accidentally become mag- 
netised. The result was that the needle points, instead of 
dropping clear on being parted off stuck together, and as 
the wire was fed forward for the next operation the point 
of the completed needle was bent over against the frame of 
the machine. The greater part of the operatives in this 
department are girls, with men to act as tool setters. ° 


The tool makers’ shop adjoins the machine shop, and 
behind it there are the compass and sextant shops. One 
of the operations carried out in the latter shop is cleaning 
up the cast brass, sector-shaped frames of sextants. It 
is tedious work done by girls at the vice, but some small 
filing machines are being installed to replace hand work. 
These machines are quite portable and are driven by a 
little electric motor. They have a flat table and through 
it protrudes a file which receives a rapid reciprocating 
motion. The work is fed past the file by hand, and the 
operation is performed so quickly that one machine can 
easily keep pace with six girls at the bench. 

The central building of the factory is largely devoted 
to woodworking, which forms an important part of the 
business, as practically every individual item turned out 
at the works requires a well-finished case. Cases, such as 
those for sextants and compasses, are made of teak or 
mahogany, and have the dovetails cut by machinery. 
The case is made as a completely closed box, and is finished 
It is then 
parted with a fine toothed saw to form the bottom and lid 


' and finally fitted with the hinges and lock. 























FIG. 2—NICKEL ALLOY DRAWING INSTRUMENTS 


also were some sets of castings for a small lathe, which, we 
were told, are finished direct on the grinding machine. 
Alongside the foundry there is a small shop where cast- 
ings are sand-blasted, and next to it a room where girls 
| paint the inside of compass bowls by means of aerographs. 
| This painting process caused some trouble in the past, as 
it was found that the spirit with which the bowl is filled 
| attacked the paint and lost its transparency. A class of 





difficulty. 


paint has, however, now been found which overcomes this | 


. 


An extensive range of buildings has been provided for 
canteen purposes, and the men’s dining room, which is 
about 20ft. wide by 80ft. long, is used on occasions such as 
Christmas for theatrical entertainments. 

In a distant corner of the grounds, as far from the works 
as possible, there is a magnetic testing house, where all 
compasses are tested before leaving the works. Such pains 
have been taken to make this establishment non-magnetic 
that even iron nails for fastening the boarding have been 
excluded in construction. 
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Letters to the Editor. 


(We do rot hold ourselves responsible for the opinions of our 
correspondents.) ° 


’ 


JAMES WATT AS MONOPOLIST. 

Sir,—The quotations from Watt’s letters by Mr. E. A. 
Forward are most interesting, as showing how Watt (habitually) 
minimised the value of another's invention, asserting that the 
invention was of no use ; 
‘if God would work a miracle ” in its favour ; that it was really 
his (Watt's) own invention, and by patent ** secured as well as 
words could do it”; that it was ‘“ hunting shadows”; and 
also speculating if that inventor could be made to drop its 
improvement and give his services to Watt’s own business. 

Watt's keenness in excluding others from improvements in 
the steam engine, and claiming for himself the priority of 
inventions created by others, and his ready use of the Patent- 
office to bar the way, with a vague idea, to inventors whose 
work he had heard or read about, is a personal charac- 
teristic frequently mentioned in books on the steam engine, as 
will be seen by the following extract from a valuable French 
work on the evolution of the steam engine :—** Watt's interest 
in the low-pressure condensing engine precluded him from (as 
he thought) the use of high steam pressures, and therefore from 
particpation in the field of high-pressure inventions ; and this 
fact evidently angered him so much that, according to the great 
Trevethick, ‘the great the late Mr. James Watt, 
said I deserved hanging for bringing into use high-pressure 


engineer, 


steam.’ ” 

In modern business it is usual to stamp on the hands of men 
struggling up the ladder of progress ; and it is also usual to hire 
inventors and take all the credit and money derived from the 
exploitation of their inventions ; consequently, Watt was an 
excellent business man, as well unusually astute, 
even rivalling the engineers of 1919 in one particular, as appears 
in the following extract from a French work on the steam engine, 
which, after referring to Papin’s experiments with internal 
superheating for steam engines in the year 1705, states that 
certain British authors claim for James Watt the first idea of 
superheated steam by citing his patent of 1769, paragraph 6, as 
follows :-— 

““* 1 propose in certain cases to employ a degree of cold, 
insufficient to condense the steam, but capable of reducing its 
volume in such way that-an engine may be driven alternatively 
(reciprocating) by the dilation and contraction of the steam.’ 
Now, as it is only superheated steam that can be thus con- 
tracted under cold, it must be acknowledged that Watt had in 
view in this claim the use of steam in this latter state. We 
believe that the patentee introduced this obscure claim only for 
the purpose of barring out, should the need occur, the progress 
of others, a hypothesis in no degree excessive, having regard 
to the manner in which the specifications of Watt were generally 
planned ; and even his contemporaries had already noted this 
fact. One may well that this eminent mechanician 
was doublé in a business man of the first order, if what we know 
of Watt’s character did not lead us to assume that the respon- 
sibility for the writing of his patent specifications lay with 


as being 


believe 


Boulton.” 

Whatever the purpose of this blocking claim for an engine 
to work as described, it is evident that it was at least known in 
Watt’s time that superheated steam when admitted to an 
engine cylinder ** contracted,” or Jost mean pressure therein, 
as compared with saturated steam, the indicator revealing for a 
given initial pressure and cut off 50lb. when superheated 
against 60 Ib. saturated, according to the degree of superheat. 

It is still unknown whether Watt himself discovered this 
property of superheated steam—which is often disputed by 
present-day engineers unfamiliar with recent practical demon- 
strations—but the fact shows us what an exceedingly smart man 
Watt must have been to have conceived the mechanical appli- 
cation of a phenomenon that is, even in 1919, not generally 
admitted to exist. : 


October 20th. RECORDER. 


BRITISH ENGINEERS IN COMPETITION FOR THE 
WORLD’S MARKETS. 


Sir,—The letter which appeared in your issue of the 24th, under 
the signature of A. Powis Bale, is somewhat misleading 

Mr. Bale could not have made very exhaustive inquiries, as 
otherwise he would have found that during the last six years 
a great advance has been made in engineering publicity. 

During the war the few existing engineering publicity men were 
mostly serving in H.M. Forces, or engaged in important war work 
of some description. Now, however, these men are returning 
and new men are entering the field. 

It is admitted that the average advertising agent is useless 
to the engineering firm, but there are at least two independent 
advertising firms in London who employ engineering advertising 
men possessing full qualifications for the work. 

I weuld like Mr. Bale to look through issues of the engineering 
papers of six years ago and contrast them with the issues of 
to-day. I am inclined to think he would be surprised at the 
improvement that has been made in the advertising pages 
during that period. 

In my experience the technical man is not capable of actinz 
as advertising manager of a firm unless he has had lengthy sales 
experience. Even then he should spend at least one or two 
years in an advertising agency, in order that he may thoroughly 
understand advertising in all its phases. A fully qualified 
engineering advertising man cannot be found easily, but if there 
were more men available I have not the slighest doubt that they 
difficulty whatever in securing remunerative 
GREENLY’s LIMITED, 

A. J. GREENLY, 
Managing Director. 


would find no 


posts. 


London, October 28th. 


LOCOMOTIVE BUILDING TRADE WITH CHINA. 


Sir,—The recent announcement that a large order for loco- 
motives for Egypt may be secured by America because British 
engineers had not time to tender gives one ‘‘ furiously to think.” 

With the prospect of lengthy railway mileage under develop- 
ment and construction in China, our firms must take steps equally 
as prompt and energetic but in absolute and unbending con- 
sonance with the great traditions of the soundest and oldest 
locomotive builders in the world. Such action will need to be 
leavened with exceptional understanding, its main ingredient 


that he would try his own hand at it 








being the faculty of imagination for putting themselves in place 
of the Chinese before thinking of immediate or heavy returns. 

Twenty or thirty years ago, as was constantly pointed out to 
many people in this country, but too often vainly, by the George 
Stephenson of China, Mr. Claude Kinder, C.M.G., it would have 
been, and often was, fatal to our railway equipment enterprise 
there to stand out for what appeared to a people not conversant 
with the heavy expense, outlay, and vast experience that accom. 
panies the best design, workmanship, and selling organisation, 
to be prohibitive prices ; a people ever on the alert for any signs 
of what might seem to them to be in the nature of exploitation 
on the part of those whom they employed or from whom they 
purchased plant ; though they themsel ves exercised and enjoyed 
the results of a little squeezing, and what country does not do 
so in varying degrees ? 

Primary and temporary sacrifice towards the ultimate goal 
of a sound market, trust in the good faith of the Chinese, and 
maintenance of the hitherto undoubted and well-known excel- 
lence of engines turned out by British builders, will encourage 
and maintain an atmosphere of mutual goodwill, ensuring con- 
tinuity of orders and pleasure in their fulfilment. 

For too long has it been fashionable for persons whose vision 
extends but to the horizon of cheap popularity that bounds their 
smell Dead sycophantic Sea, airily to encourage attempted 
dictation of policy by minor subordinates, and others who have 
not risked anything personally, to the directors of enterprise, 
who, with our engineers, manufacturers, commercial representa- 
tives and the technical Press really do the work of Great Britain. 
Might not these turn closer attention to that country, which of 
all in the Orient possesses characteristics similar to the best in 
ours—China, one of the few remaining nations retaining some 
respect for tradition, ancestral work, and true kingship *% 

Bayswater, W., October 24th. HEXAGON. 


IS THERE SUFFICIENT WEALTH TO GO ROUND? 
S1r,—It is difficult to reply to anyone who believes it possible 
that the people of this country would ever tolerate any inter 
ference with their right of free thinking. Although we are told, 
all of us, every day, in various ways what to think, I do not think 
anyone, Ministers or anyone else, would dare to use compulsion 
It is evident to anyone who has followed this 
could never, in making my 


in thet direction. 
controversy from the first that I 
suggestion for a Ministry of Science, Research, and Invention, 
intend it to be applied in the manner Mr. Garwood seems to 
construe it. In dealing with this subject I have endeavoured 
from the ontset to make it clear that I do so entirely from a 
scientific point of view. In order not to encroach upon your 
valuable space indefinitely, let me illustrate by way of example 
exactly what I mean in making the concrete suggestion I do 
It is only by treating it in the way Mr. Garwood does that it 
becomes abstract. If I had an idea that I could solve the prob- 
lem of the tides and as a producer 
according to his talents his quota towards the common aim of 
humanity, viz., happiness —whose time is an asset to the country, 
desired to save waste of time by useless study and search in 
musty archives, and further. if I desired to give my idea for the 
benefit of the country, and incidentally escaped getting confined 
as a raving lunatic, why should there not be a department of 
State, maintained by the country, who would be able to tell me 
at once if in their opinicn, having all available data at their 
If it was not I would then 


that. is, one who contributes 


finger-ends, my idea was of any value. 
he ve an opportunity to employ my ! rain in some other direction 
without more waste of time. If, on the other hand, it was found 
to possess any merit, is there any reason why this department 
of State should not, in the interests of the country as a whole, 
lend every possible assistance towards its eventual completion. 
When complete it would in due course come before the people's 
representatives in Parliament, who would decide what further 
action be taken. At a low estimate £100,000,000 are wasted 
every year by this country in failing to take advantage of the 
inexhaustible powers simply asking, twice every day, to be used. 
That alone ought to justify such a department of, sa~ call it, 
information. J. H. Fereuson. 

Hornsea, October 27th. 

[The correspondence on this subject must now cease. 
Tue E.] 


Ep. 


STANDARD SPINDLE NOSES FOR MILLING MACHINES. 

Sir,—With reference to Mr. Frank Archdale’s letter on page 
410 of your issue for October 24th, we suggest that an American 
or foreign standard for such an important detail as the spindle 
nose of a milling machine should not be adopted by British firms 
unless it can be shown that such standard has manifest advan- 
tages over any British standard that has been put forward. 
Other things being equal, a British standard should have the 
preference,and it appears to us that there is very little to be said 
for the adoption of the American standard suggested by Messrs 
Archdale as against our own, which has been in use successfully 
for a very much longer period than the American standard. The 
standard in question is understood to be that recently adopted 
by the Cincinnati Milling Machine Company, and has not in any 
way been accepted as a standard in America, as is instanced 
by the fact that the Brown and Sharpe Manufacturing Company 
have just adopted a new standard for all their milling machines, 
which in essence is practically identical with the Herbert 
standard, consisting of a hardened conical nose and a hardened 
box clutch, which are the essential features of the Herbert 
standard. 

Comparing the two standards, it appears to us that the Cin- 
cinnati spindle nose has objections which are sufficiently serious 
to prevent its adoption as a standard in this country, and which 
may be summarised as follows : 

(1) The adoption of the design would show a lack of national 
spirit and of British initiative. 

(2) The application and removal of face cutters takes very 
much longer than with the Herbert nose, on account of the time 
required to fit the cutter or adapter over the parallel collar on the 
spindle, and the time required to insert and tighten up the four 
screws by which the cutter is secured. 

(3) The threads in the holes in the spindle nose are likely to 
wear out by the repeated insertion and removal of the screws 

(4) The loose keys are objectionable, and likely to move about 
and become slack in time under the pressure of cutting. and the 
small cheese-head screws which secure them appear insufficient 
for the purpose. If the keys are made solid with the spindle, this 
objection disappears, but the others remain. 

(5) The parallel fit is liable to become too slack in course of 
time after cutters have been applied and removed many times, 
the wear taking place, of course, both on spindle nose and in the 
recesses in the cutters or adapters. 





(6) When applying the cutter to a vertical milling machine, 
the titting of the cutter to the spindle and holding it there whik 
the four screws are inserted and tightened is slow and incon. 
venient as compared with the Herbert standard, in which the 
cutter can be placed on the table and the table simply raised or 
the spindle head lowered, the taper nose entering the cutter 
easily and centralising itself. 

(7) The design necessitates very large collars on the arbors, 
which thus beeome unduly expensive, or else loose driving 
collars on the arbors. which are not so good as solid collars, 

The British Engineering Standards Association has not yet 
decided to standardise spindle noses, but if this work is under- 
taken we consider it important that the advantages of our own 
and of any other established British standards that may exist 
should be fully considered before adopting any new standards, 
either of British or foreign origin. 

We may say that we shall be glad to furnish blue prints of 
the standard spindle noses to any firms of machine tool makers 
who are desirous of adopting them. 

For Aurrep HersBert, LIMIreD, 

P. V. VERNON, 


Coventry, October 29th. Director. 


CHANGE-SPEED LINKAGE GEAR. 


Sin,—-l think 1 remember once seeing a revolving shaft 


driving another shaft at double its speed by a link connection 
without tooth gearing, but I do not remember how it was done 
If any one of your numerous correspondents, with knowledge 
of such e& mechanism, would give a description or sketch, it 
would be interesting and might be valuable. 


Ewell, Surrey, October 25th. Davey. 


Henry 








American Engineering News. 


AMERICAN FLOOD PROTECTION WORKS. 
SEVERAL cities in the United States are engaged in the 
construction of extensive works to prevent the recurrence 
of disastrous results attendant upon occasional severe 
floods due to exceptional rainfall within the watersheds 
of streams adjacent to them. Three methods, used more 
or less in combination, are the enlargement of channels, 
the protection of low-lying sections by dykes, and the 
establishment of retarding reservoirs in the upper reaches. 
These latter are formed by dams having outlet pipes o1 
culverts of a given capacity, so that the run-off will be 
gradual instead of intensive. The areas of these reservoirs 
are ordinarily formed in the same way as the rest of the 
land, as the rainfall sufficient to fill the reservoirs occurs 
only at intervals of years—few or many. At Columbus 
the main reliance is upon channel widening and deepening, 
with dykes along the lower parts of the banks. This will 
provide for floods up to 125,000 cubic feet per second, 
which past records show may exceed 


any greater flood 
causing some overflow and damage. 


140,000 cubic feet 
The engineers advised works providing for such maximum 
records, but the city provided funds only sufficient for 
the smaller works. Land had to be purchased and cleared 
and large numbers of buildings destroyed to secure the 
desired size, 600ft. wide. These works will cost about 
£700,000, 
SEDIMENT IN LARGE RESERVOIRS. 

The great quantities of silt or fine earth carried by many 
of the large reservoirs in the south-western section of the 
United States form a serious problem in the establishment 
of reservoirs for irrigation and other purposes on such 
streams. The Zuni reservoir on the Zuni River in New 
Mexico is formed by a dam 80ft. high and when built in 
1907 it had a capacity of 10,213 acre-feet. The sedimenta- 
tion or silting has averaged 4.86 per cent. of the capacity 
per year, and at the present time it has filled 60 per cent. 
of the reservoir, leaving a water capacity only 40 per cent. 
of what was originally provided. Several remedial 
measures have been considered. Small overflow dams in 
the stream to check the silt would soon be overtopped by 
the accumulation. Sluicing through large openings at a 
low elevation would have little effect, as experience indi- 
cates that it would result only in short narrow channels 
just inside the openings, the mass of silt remaining undis- 
turbed. One of the engineers proposed a suction dredger 
mounted on a barge and having its suction pipe—fitted 
with a revolving cutter head —discharging into a floating 
pipe extending to the dam. An objection to this is that 
so much waste water could not be spared in dry seasons, 
and that as this silt-laden water would have to be dis- 
charged into the irrigating canal it would cause silting of 
the canal and of its syphons and other works. 


WOOD FUEL FOR STIRLING BOILERS. 


In the new 5300 horse-power boiler plant of the Willys 
automobile works at Toledo shavings and waste wood are 
burned under two Stirling water-tube boilers of 740 horse- 
power each. From the cyclone separator of a vacuum 
conveyor system, with rolls for grinding the larger pieces, 
this refuse is discharged directly into the furnaces through 
chutes at the front, no storage being provided. The fur- 
naces are of the V-shaped type mounted in Dutch oven 
chambers, and the fuel is discharged on top of an incan- 
descent bed of coal. Good combustion is maintained by 
careful operation, the CO, averaging about I1 per cent. 
Automatic charts of the CO, recorders guide the firemen 
in their work, and analyses of the eight-hour samples from 
the gas collectors give the average CO, maintained on 
each boiler during each shift. In this way there is a record 
of the individual work of each fireman and at the end of the 
month the daily results are averaged, the figures being 
then posted up for the benefit of the firemen. With their 
work thus put on a competitive or comparative basis the 
men ere interested in getting good results, and show active 
interest in maintaining economy. ‘Either wood or coal 
may be burned, or the two in combination, a large auto- 
matic stoker serving the latter. A steam-jet vacuum 
system removes the wood ashes. The dry wood contains 
about 25 per cent. of moisture, and with a heat value of 
6000 B.Th.U. 2 1b. of the wood are equivalent to | Ib. of 
average bituminous coal, The use of wood will save 
about £5000 annually. 
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Railway Matters. 





CABLE advices state that the first section of the Madrid 
Metropolitan Electric Underground Railway has been 
opened. 

Tue Government has promised that if there be a general 
desire for a debate on the railway strike, it will assign a 
day for the discussion, 

Tue Board of Trade railway accident reports for the 
six months ended June 30th, 1919, eight in number, were 
issued in one document on the 20th inst. 

A Wuirt Paper is being prepared showing the results 
of the working of the railways up to the end of August 
the latest date for which complete figures are available. 

Tue direct cost to the Government of the railway strike 
was said by Mr. Chamberlain to have been about 
¢10,000,000, which sum includes £5,000,000 for delay in 
demobilisation. 

THE retirement, in July of next year, of Mr. Alfred 
Chandler, the general manager and secretary of the 
Mersey Dock and Harbour Board, has been announced. 
He is to be succeeded by Mr. L. A. P. Warner, formerly 
of the London and North-Western Railway, and now his 
joint assistant. 

ly was stated in Parliament on the 22nd inst. that the 
number of staff employed at the Ministry of Transport on 
September 30th, exclusive of those on temporary duty 
in connection with the strike, was 277, of whom 82 had 
been transferred from other departments. It was added 
that it was too early to form a precise estimate of the 
ultimate requirements of tho Ministry. 

BEGINNING on November Ist, the morning train for 
Paris leaves Charing Cross at 8 instead of at 8.45 from 
Victoria, and the corresponding train leaves Paris at 10.15 
a.m, instead of 12 noon. The connection with the former 
is due in Paris at 5.45 p.m., and with the latter at Charing 
Cross at 7.20 p.m. A new train leaves Victoria at 12.20 
p.m., and passengers thereby are due in Paris at 10.20 p.m. 

Iv was stated in the House of Commons on October 
27th that it is not proposed to use National Factories for 
the manufacture of railway wagons in competition with 
private traders. Orders for railway wagons were not 
accepted by the Ministry for any railway company unless 
such company liad assured the Ministry that it was unable 
to get the deliveries required from railway wagon builders. 





Notes and Memoranda. 





AN investigation of the stresses in the reinforced con- 
crete chimney, 579ft. high by 26ft. 3in. diameter, of the 
Saganoseki smelting plant has led Professor Omori to the 
conclusion that wind pressure on tall chimneys may be 
more disastrous in its effects than seismic motion. The 
observed motion of the Saganoseki chimney indicated a 
maximum acceleration of 22.2in. per second per second, 
while the maximum acceleration during the Tokio earth- 
quake of June 20th, 1894,was 17.5in. per second per second. 
Professor Omori says: ‘‘ It thus appears that in a locality 
where the earthquake motion is not very violent and has 
an acceleration, say, of under 19.7in. per second per second, 
the effect of the wind pressure on a tall chimney becomes 
more important than that of seismic motion.” 


In Cescribing the oilfields of Athabaska in the Montreal 
Gazette, Mr. C. F. Law, of Vancouver, says that there are at 
least 30,000 barrels of oil per acre over an area of 40,000 
acres. He also remarks that so far as this claim of oil 
wealth in the Creat North-West is concerned, modern 
discoveries are only confirming the beliof of a past century. 
An old map of that territory, dating back one hundred 


years, shows the route taken by Sir Jobn Franklin's | 


expedition to the Arctic regions. This was by way of 
Hudson Bay, and this map, prepared by Sir John Richard- 
son, the scientist of the expedition, bore the words 
* petroleum and slag mineral patch ”’ on the ground referred 
to. Another map, nearly forty years old, drawn by the 
Geological Survey Department of Ottawa, bears similar 
references in regard to Pierre au Calumet, being marked 
“tar sands, LOOft. thick.”’ 

ACCORDING to the preliminary report on the water power 
resources in India, drawn up by Mr. J. W. Meares, M. Inst. 
C.E., Chief Engineer, Hydro-electric Survey, India’s 
industries now absorb a matter of over a million horse- 
power, of which only some 285,000 is supplied by elec- 
tricity from steam, oil, or water. The water power so far 
actually in sight amounts to 1? million horse-power, but 
this excludes practically all the great rivers at present 
uninvestigated. Thus it is stated that the minimum flow 
of the seven great rivers eastward from the Indus are 


capable of giving no less than three million horse-power | 


for every thousand feet of their fall from the Himalayas, 
while similar considerations apply to rivers in other parts. 
Some doubt, however, is expressed as to the estimate of 


| seven million horse-power in the Irrawaddy and Chindwin 


ANSWERING a question on October 27th, the Minister | 


of Munitions said that orders for 2000 railway wagons for 
the North-Eastern and 500 for the Great Western had 
been placed with Woolwich Arsenal. One hundred loco- 
motive engines were being manufactured at the Arsenal 
for the Government. A certain amount of repair work on 
rolling stock was being undertaken there and at one or 
two other National Factories. 

AN interesting ceremony will take place at the Scots- 
wood works of Sir W. G. Armstrong, Whitworth and Co.. 
Limited, on Wednesday, November 12th, when Sir Vincent 
L. Raven, K.B.E., chief engineer of the North-Eastern 
Railway Company, will preside over the official steaming 


and trial of the first main-line locomotive built by the firm. | 


The engine is a main line 0-8-0 superheated type, with a 
six-wheel tender, for the North-Eastern Railway Com- 
pany, Limited. 


THe members of the Rates Advisory Committee have 
now been announced. They are : 
representing trade; Mr. W. W. Berry, representing agri- 
culture ; Mr. W. J. Davis, for labour; and Mr. W. A. 
Jepson, for transportation. Mr. W. M. Acworth 
additional member nominated by the Minister of Trans- 
port for the question of an immediate increase in rates. 
The chairman, as we announced last week, will be Mr. 
Fk. Gore Browne, K.C. 

IN this column of our issue of October 24th we referred 
to the use of oil fuel on the Entre Ries Railways. 
Central Argentina Company is also interesting itself in this 
question. The chairman of the latter company sai at 
the annual meeting on October 23rd that economies were 
expected from the result of the adoption of oil fuel, with 
which a start would be made early in the new year. It 
would reduce the unproductive traffic, in the shape of wood 
fuel, now carried for the company’s own consumption, 
and would in that connection release wagons for revenue- 
earning traffic. Last year the wood carried for the cem- 
pany’s own purposes was 914,000 tons, as against 498,000 
tons in the previous vear, and it had to be brought from 
the north of the Republic over a very long mileage. In 
addition to this, 800,000 tons were carried for other com- 
panies. The wagons thus used would have been capable 
of transporting 4,000,000 tons of cereals. 

Tue Minister of Transport, in reply to a question in 
Parliament, issued a statement on October 22nd as to 
congestion on the railways. The congestion at terminals 
and ports is due partly to lack of cartage facilities for 
clearing the traffic, and to meet this difficulty over 1000 
Government-owned motor lorries are being placed at the 
disposal of railway companies for the purpose of carting 
traffic to and from railway terminals. Automatically the 
capacity of railways and ports was reduced by the intro- 
duction of the eight-hour day, and the measures necessary 
to adjust the conditions and retrieve this lost capacity 
include the employment of additional labour and addi- 
tional appliances, steps which are dependent upon the 
men and appliances being available. The 30,000 wagons 
which were sent to France are being returned to this 
country as rapidly as possible, and already about 10,000 
have been returned. It is hoped that the average rate of 
return will be increased very shortly to about 900 per week. 
In addition, arrangements have heen made to hand over 
to the railway companies about 8000 wagons which were 
constructed for the War-office as soon as they can he got 
back from France. During the war the maintenance of 
wagons was necessarily allowed to fall into arrears, and 
every effort is being made to expedite repairs. It is, 
however, not so much a shortage of wagons as a ‘shortage 
of empty wagons, and the situation would be eased if 
traders would avoid keeping wagons under load for 
extended periods. Traders are urged to assist by reloasing 
wagons at the earliest possible moment. 


is the | 


Rivers, given in the report of the Conjoint Board of 


Scientific Societies. 


GLUE joints between wood surfaces which have been | 


coated with shellac or varnish have low or very erratic 
strength. This has been thoroughly demonstrated by a 
recent test at Forest Products Laboratory, Madison, Wis., 
U.S.A. Sixty pairs of test blocks were prepared in which 
one or both wood surfaces were varnished or shellacked, 
and were joined with either casein or animal glue. A great 


many of these blocks fell apart before testing, and all | 


which held together long enough to be tested sheared 
apart in the glue joint and not in the wood. The highest 
strength value obtained was 1712 lb. per square inch, which 
is low for casein glue. The other values were 1000 Ib. 
per square inch or less. It is evident, therefore, that all 


| shellac or varnish should be carefully cleaned from wood 


which ‘s to be glued, if high strength is desired. A few 


| blocks were joined using shellac as a glue over surfaces 


Mr. Lionel A. Martin, | 
| the average 758 1b. per square inch. 


The | 





previously coated with shellac. The maximum sheer 
strength obtained was 1425 lb., the minimum 450 lb., and 


low, and do not indicate that shellac has gluing properties 
which compare favourably with casein or animal glue. 
SomE idea as to the cost of iron castings in America 
at the beginning of last century may be gained from some 
extracts from the minutes of the Albany Waterworks 
Company—published in the Engineering News Record. 
On May Ist, 1813, the trustees of the company opened the 
following tenders for cast iron conduits :—({1) From Thomas 


Trenor, of Bennington, 128 dols. per ton, of 3ft. length ; | 


(2) Eliphalet Sturtevant, New York, 140 dols. per ton, of 
3ft. length, or 120 dols. for 2ft.; (3) Holly and Hoffing, 
of Salisbury, Conn., £100 per ton, “‘ in joints of one length 
of 2ft. each.” The contract was awarded the same day 
to the last-named and lowest bidder, but with the proviso 
that the bidder supply 200 joints, “* carefully cast, as a 
fair sample of the work, agreeably to a description laid 
down on paper by the superintendent and enclosed to 
them (the bidder) in order that a fair experiment may be 


made of the strength of the pipes according to the pro- | 


posed dimensions, and that this Board will be ready to 


enter into a contract on the subject at any day when the | 
Apparently the low bidder gave | 


parties will attend.” 
satisfaction, for on October 4th, 1813, the trustees resolved 
to contract with Holly and Hoffing for 150 to 170 tons addi- 
tional of cast iron conduit delivered on the dock in Hudson 
by November Ist, 1814, at 100 dols. a ton. 


SPEAKING at a recent meeting of the South African 
Institution of Engineers, Mr. E. J. Laschinger, past- 
president, said there was no doubt whatever that South 
Africa afforded one of the great fields of the world for the 
growing of timber. If timber was to be grown success- 


fully, it must be done on a large scale, and it must be done | 


by someone who had the future of the country in mind. 
It was the duty of the Government to undertake that kind 
of work; private individuals could not be expected to 
invest their money with the idea of getting a return 
thirty, forty, or fifty years hence. He had been in South 
Africa for twenty-five years, and he had found that in 
South Africa it was peculiarly difficult to get a timber 
which was straight in the grain. Because of the variation 
of the winds, which kept twisting a tree round and round, 
there was a constant influence on the grain of a tree. It 
was possible to get certain kinds of timber which would 
withstand that influence. Speaking not as an expert in 
forestry, but as an observer, he thought that the various 
classes of pine were the finest trees grown in the country. 
Pine from the Cape to Rhodesia gave some very fine 
timber, straight in grain ;\ the pine seemed to be able to 


withstand contortion of its growth better than any other | 
It would be a very great advantage to South Africa 


tree. 


These values are | 


Miscellanea. 


Tue flow of oil at the Hardstoft oil well has increased to 
over 2000 gallons per twenty-four hours, and it has not, 
in consequence, been thought necessary to resort to 
| pumping. 


In order to make Switzerland less dependent on imports, 
| the Schmidt-Roost Oerlikon Company have established 
a steel foundry, where scrap iron is converted into steel 
in electric furnaces. 

THE President of the Board of Trade has appointed Mr. 
| Andrew Rae Duncan to be Controller of Coal Mines in the 
| place of Sir Evan Jones, Bart., whose resignation was 
recently announced. ; 
| THe Institution of Engineers and Shipbuilders in 
| Scotland hopes to re-occupy the premises in Elmbank- 
| crescent, Glasgow. which have been used during the war 
| by the Ministry of Munitions, before the end of this year. 


| THE potential output of petroleum from the wells of 
| Mexico is, according to information furnished by the 
| Secretary of Industry and Commerce, equivalent to over 
| 250,000 cubic metres daily, but the actual output is only 


about one-tenth of this amount. 
| . . . . 
Ar the first autumn meeting of the committee appointed 


by the Board of Trade to consider and report upon non- 

ferrous mining in the United Kingdom, it was decided to 

deal in the first instance with tin mining. Subsequently, 

the committee will take up the question of zinc and lead 
mining. 


| THE first National Exhibition of Venezuela will take 
| place on December 19th, 1919, and will remain open until 
| February 8th, 1920. It will be one of the most important 
| events in the commercial history of Venezuela, and will 
| be mainly an industrial and agricultural exhibition. 
Though primarily a Venezuelan exhibition, it will also 
allow foreign exhibitors. 

CerTAIN French financiers are contemplating the esta 
blishment of a large institution in Paris, with a view to 
centralising trade. The building would contain samples 
| of all the products of the world, classed in groups. Each 
| storey would contain galleries for the sale of all kinds of 


| imports and exports, together with a special staff who 
| would supply information with regard to specialised 
| branches of all trades. There would be information 
| bureaus with interpreters, stenographers, &c., attached, 
| and electric power to work the exhibits. 
| THe manager of the Queensland State iron and steel 
| industry enterprise is recommending the Government 
| to establish blast-furnaces and coke ovens for a start 
| with a view to turning out pig iron and coke and other 
| by-products, the proceeds of which would assist in financing 
| the larger industry. He estimates a consumption of about 
| 1000 tons of coal a day and about 500 tons of mixed iron 
| ore from Cloncurry (Mount Leviathan) and the Biggerden 
deposits. It would take about two years to establish the 
| scheme for blast-furnaces, &c., and another year and a-half 
| to complete the whole scheme. 

Tue Committee appointed by the Board of Trade to 
inquire into the non-ferrous mining industry met cn 
October 23rd, under the chairmanship of Mr. H. B. 
Betterton, when Mr. H. Rich, a director of Tincroft Mines, 
Limited, and Mr. William Thomas, the general manager 
of the Tincroft Mine, gave evidence. In their opinion 
| an amalgamation of the mines in the Central District would 
be advantageous. Mr. Rich said the Government should 
make a grant of £1,000,000 for this purpose, and he 
| instanced the advance made by the Government to the 
| Anglo-Persian Oil Company as a precedent. Mr. W. 
| Thomas gave technical evidence as to the position and 
prospects of the lodes in this area, and generally concurred 
| with Mr. Rich. 
| We are informed that the Suffolk Electricity Supply 
| Company, Limited, has lost no time in taking advantage 
of the Coal Controller’s recent intimation, which was a 
result of representations made to the department by the 
| Diesel Engine Users’ Association, that applications for 
exemption from the operation of the Household Fuel and 
| Lighting Order would be considered in the case of electricity 
| supply undertakings making use of oil as fuel in internal 
combustion engines. The Felixstowe branch of the 
| Suffolk Electricity Supply Company, Limited, at which 
| Diesel engines are used for generating the supply of elec- 
| tricity, has been granted exemption from the provisions 
| of the Household Fuel and Lighting Order, 1919, in the 
matter of supplies to consumers. 


| Two 25,000-kilowatt steam-driven turbine units of the 
| American Westinghouse make, which, when installed, will 
| complete the largest steam-driven electrical installation 
| in the Far East, are now being erected at Osaka, Japan, for 
the Osaka Electric Light Company. With its power 
| station situated in an extensive industrial district, this 
| company furnishes light and power to street railways, 
| steel works, shipbuilders, copper refining plants, paper 
| mills, electro-chemical installations, and other industries. 
| It may be mentioned that in 1908 the Osaka Company 
installed three steam turbine units of 3000 kilowatts each. 
| In 1910 two more units of like capacity were added, and 
in 1911 two 5000-kilowatt units. The 25,000-kilowatt 
units now being installed will bring the capacity of the 
plant up to 100,000 horse-power. 


Waite there is reason for believing that no very extensive 
contracts have been given out yet for work in the devas- 
tated regions in France, there are occasional rumours of 
important undertakings being placed in the hands of 
foreign firms, and from a German source has come the news 
that reconstruction work on a very large scale, including 
the rebuilding of Laon, has been confided to British firms. 
This news has been officially denied. Not long ago it 
| was stated that Laon was to be rebuilt by the Americans, 

but while negotiations are certainly in. progress, it is not 
likely that any very large contracts will be given out until 
' arrangements have been completed with the Germans for 
the execution of the preliminary work. The chances of 
| British and American participation are much. brighter 
since the Government has come to the conclusion that this 





if a good many pine forests were planted from the Equator | must be done if the Allies are to help France in her present 


down to the Cape. 
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The Proposed New L.C.C. Tramways. 


Even by their staunchest admirers it cannot be 
said that the London County Council’s tramways 
have been a brilliant success. They have never, 
from the start, paid their way in a satisfactory manner. 
It is true that they have not yet “come upon the 
rates,” though at the present time, in spite of raised 
fares, they must be perilously near doing so. More- 
over, proper provision has never been made for 
renewals, and the necessity for renewals is making 
itself felt more and more as the years go on. The 
reason—or perhaps we should say one of the reasons— 
for the non-success financially of the undertaking is 
the enormous original cost of constructing and 
equipping the lines in the Metropolis. Saving for 
routes in certain outlying areas, the conduit system 
of traction is exclusively employed, and the first cost 
of installing that system on such a large proportion 
of the total length has undoubtedly been a prime 
factor in the financial failure of the system. In spite 
of this acknowledged incubus, however, for the forty- 
three miles of new lines which the Highways Com- 
mittee of the Council is proposing shall be imme- 
diately constructed, some seventeen and a-quarter 
are to be equipped with conduits alone, over twenty- 
one and a-half with a combination of conduit and over- 
head work, and only just under four with overhead 
work alone. The estimated cost of the scheme, 


whether taken as a whole or item by item, is—we 
are tempted to write—absurdly high, but we will 
content ourselves by saying excessive. The cost 
of the proposed new lines would be greater, 
even, than that of the old. Even that small 


portion of the whole which is to be equipped with 
overhead work only is, as we have shown in another 
column, to cost four and a-half times as much as 
the similarly equipped lines of Glasgow—surely 
much greater increase than can be accounted for 
solely by enhanced cost of labour and materials. 
The conduit portions will cost more than nine times 
that which the Glasgow lines cost, and the combined 
conduit and overhead parts, something between the 
two figures. 

Apart altogether from the question as to whether 
or not the proposed new lines are required, it would 
appear, therefore, that the present suggestions are 
bound to entail further financial loss. It is contended, 
of course, that the linking up of dead ends and the 
further consolidation of the Council’s system which 
would result from the new lines would entail increased 
revenue. Let it be conceded that it would ; but would 
the increase be of sufficient magnitude to afford such 
a return on the capital expenditure already incurred, 
plus that which it is now proposed to invest, as would 
make a paying concern of the whole? To our mind 
it certainly would not be. Glasgow tramways have 
paid, and paid well, in the first place because the 
original expenditure on them was reasonable, and, 


secondly, because they are, and have always been, 
well managed. Moreover. an adequate amount per 


car mile has consistently been laid by for renewals. 
The prime cost of the London County Council tram- 
ways was not reasonable; the management has by 
no means been always good, and adequate provision 
for renewals has never been made. Indeed, it has 
never been found possible to set aside even the meagre 
two-thirds of a penny per car mile which the Council 
decided was sufficient. There is no doubt whatever 
that much of the Council’s system which is equipped 
on the conduit system might very well have been run 
on the overhead method. It is exceed'ngly expensive 
to break up the inner streets of such ‘old cities as 
Glasgow and London. Especially great is the expense 
when the excavation has to be taken to such a depth 
as is necessary for the laying of tramway conduits. 
The most cogent reason for employing the conduit 
system is that with it there is less disfigurement of the 





streets. The minor point that overhead lines present 
obstruction disappears if the wires are not run at a 
height which is below the level of the underside of 
bridges. We are very far from advocating the dis- 
figurement of any of the streets, but we do say that 
too much may be paid for an wsthetic considera- 
tion at a time when strict economy is a national 
necessity. As a matter of fact, at the present 
time but few of what may be termed the inner 
streets Of London have tramways in them, 
whereas Glasgow has a network of lines right in 
the heart of the city, and there is not a yard of 
conduit equipment on the whole system. There 
is a point, however, which, in our opinion, is 
more weighty than esthetic considerations or even of 
money. It is that London streets are already over- 
burdened with vehicular traffic, and are certain ‘to 
become even more severely taxed when there is the 
increased circulation of goods which is bound to 
occur after the four and a-half years’ stagnation 
caused by the war, and when there are greater 
numbers of motor omnibuses and taxicabs in opera- 
tion, as it is promised will be the case at no very 
distant date. Hence it is most undesirable that our 
roads and streets should be still further congested by 
rigid traffic, if we may so term it, as trams un- 
doubtedly are, since they must keep to their own lines. 
Any unbiassed observer of important centres which 
are crossing places for numerous converging tram- 
lines must admit that the congestion is much greater 
than it would be were more mobile vehicles employed. 
Moreover, the objections to the employment of tram- 
ways in narrow streets or in constricted places such 
as, to give a couple of examples, Brentford or Croydon, 
are manifest to all. It must not be supposed, how- 
ever, that we are condemning tramways in such places 
in favour of omnibuses, for we are doing no such 
thing, though, certainly, omnibuses under the con- 
ditions we have mentioned are less obnoxious than 
tramways. Our contention is, rather, that even at 
the present time our streets—or, at any rate, a large 
proportion of them—are already uncomfortably 
crowded at. busy times. 

The insistent need for increased traffic facilities is 
painfully evident, and it is equally clear that something 
must be done to meet it. We are quite in agreement 
with the Highways Committee that increased provision 
for carrying passengers along the majority of the pro- 
posed routes is urgently required, but we do not 
think that that provision would best be made by 
means of tramways, especially by tramways laid at 
such cost that there does not appear to be the least 
chance of their being remunerative. No, the streets 
are too crowded to permit of the addition of rigid 
tram-lines. Indeed, it is most doubtful whether they 
are wide enough even to permit of a great increase in 
mobile vehicles, and unless and until very extensive 
street widenings are undertaken and completed the 
only real solution of the traffic problem would appear 
to be the construction of many more tube—or, at 
any rate, underground—lines. The underlying strata 
of Londonare particularly suitable for the construction 
of tubes, which, by the way, is not the case in Glasgow 
since they are of rock, which would be very expensive 
to tunnel. _ Hence the use of street lines in the latter 
city is defensible, whereas the same argument cannot 
be used in the case of London. 


The Engineer’s Vocabulary. 


THE time seems to be approaching when the pro- 
cess of standardisation which is being applied in all 
branches of engineering will be extended even to the 
words and phrases of the industry. Let us hope, 
therefore, that while there yet remains the oppor- 
tunity someone will be found to undertake the study 
of the curiosities and anomalies with which the engi- 
neer’s vocabulary abounds. The task will be a 
fascinating but an arduous one. Whoever attempts 
it must bring to the task not only the philological 
enthusiasm of Dr. Johnson, Archbishop Trench, or 
Sir James Murray, but also an intimate practical 
knowledge of the manner in which technical terms 
originate. 

A cursory investigation shows that the evolution 
of the store of words we draw upon when communicat- 
ing with fellow technicians has followed substantially 
the same lines as the growth of our incomparable 
English language. The expressions coined by early 
mechanics were as simple as the appliances they had 
at theircommand. Here is a random selection show- 
ing what homely images suggested themselves in 
those days : head, eye, nose, jaw, throat, arm, shoulder, 
trunk, tail, knee, foot. The anatomical character of 
such terms may not unreasonably be taken as testi- 
mony to the light in which primeval engines were 
regarded—that is, quite frankly as mechanical beasts 
of burden. The names of articles of household furni- 
ture were also pressed into service : lable, chair, be? ; 
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or of pieces of clothing: cap, jacket, helt, 
pocket, collar, shoe. Each of these words has a specific 
technical meaning apart from its ordinary significance. 
The development of engineering from an art into an 
applied science is duly reflected in thé nomenclature 
of the newer types of mechanism. Words such as 
carburetter, monobloc, commutator, stator, »yrometer, 
obviously originated in the laboratory rather than in 
the workshop ; though this academic hallmark is more 
often a handicap rather than an advantage, resulting 
in the neglect of the word and its displacement by a 
more picturesque designation. Admittedly the phrase 
* horizontally-opposed two-cylinder engine ”’ is less 
suited to the practical purposes of intercourse than 
* flat twin,” the expressive equivalent preferred by 
motor cyclists. Nor is it surprising if fitters, struck 
by the spiky appearance of a special design of diffusion 
guide vane ring fora turbine pump, call the com- 
ponent “crown of thorns.” Even if the officially 
approved word escapes this fate it is hardly likely 
to avoid mutilation, with the result that cultured 
ears are offended by hearing a micrometer referred 
to as a“ mike "—though it would be merely pedantic 
to protest so long as contractions like ** bus’ and 
“taxi” remain in our vocabulary. In the history 
of the language of mechanics we are at present only 
at the stage corresponding, in the history of litera- 
ture, to the introduction of printing. Until the press 
regularised spelling our forbears found rules of ortho- 
graphy unnecessary. In the workshop the counter- 
part of the printing press is the instruction card, the 
blue-print list of parts, or the stray leaf of a catalogue. 
When the workman sees-a word consistently written 
and printed * reamer” he has no excuse for calling 
the tool a “ rmer,” * rhymer,” or “ rymster.”” Even 
the products of our modern elementary schools are 
not immune from lapses. however, and when poorly 
articulated words are spelt phonetically by the newest 
recruit to the works office staff, we may find * scoffers ” 
figuring in place of * Stauffers ’ (lubricators). The 
etymological treatment of the subject should yield 
particularly interesting results, more especially to 
the younger generation of engineers. The inquirer 
of the future may be able to guess for himself that 
‘raddle ” is a corruption of ** red lead,” but he will 
be puzzled by such words as knurl, swarf. jig, whose 
spelling gives no clue whatever to their origin. Leav- 
ing with some reluctance these speculations, and 
resolutely ignoring those tempting by-ways that 
might lead anywhere from the Tabard Inn to 
Lyonesse. with Falstaff or Elia for company, we enter 
an atmosphere dominated by the efficiency engi- 
neer and the stop watch. In this region it must 
be confessed that our technical vocabulary shows 
lamentable shortcomings. So far from there being 
any standardised terminology, we find a most unscien- 
tific laxity prevailing in the use of words. One class 
of alternating-current motor is described indifferently 
as a “squirrel cage” or a “ short-circuited rotor 
type” machine, in contradistinction to a motor of 
the “ slip ring ” or ** wound rotor” type. Uniformity 
is lacking even in naming the kind of current—you 
may call uni-directional current either “‘ continuous ’ 

or “direct.” Different firms have different terms for 
a vessel in which compressed air is stored ; some say 
“pressure tank,” others “air container,”’ and still 
others “receiver.” Air enters a compressor cylinder 
through either an ~ inlet ” a “suction” valve, 
and leaves sometimes by way of a * discharge ’’ valve 
and sometimes through a “delivery” valve. If 
variations such as these exist between neighbouring 
workshops, it is only to be expected that the width of 
the Atlantic will be responsible for still greater 
differences. It does not, of course, need a deep know- 
ledge of American technical literature to enable one 
to discover that what figures there as a “ surface 
is known to us as a “ scribing block ;”’ that 
press’ and ‘drilling machine’ mean the 
or that ‘* machine steel ” is what we call 
* mild steel.”” But there is likelihood of more serious 
confusion in the use of terms such as “ shipping ” 
and * despatching.”” No matter whether goods are 
transported from an American factory by rail, road, 
or sea, “ shipping ” is the name given to the operation ; 
* despatching ” has reference to the movements of 
the component parts of the product within the factory. 
British firms “despatch” goods only when they 
leave the works, and “ship” them when they are 
carried ina ship. Lists of this sort could be extended 
indefinitely. When does a jig cease to be a jig and 
become a fixture ? What differentiates a turret lathe 
from a capstan lathe ? Can anyone frame a precise 
definition of a “ production engineer ” or a “ progress 
man?” There is, in fact, no need to emphasise 
further the case for standardisation of terminology. 
It is not engineers themselves who are incommoded 
by the prevailing inconsistency so much as the non- 
technica! officials and clerks who fill so large a part 
in modern systems of organisation, The draughtsman 


sleeve. 


or 


gage” 
* drill 


same thing ; 


is well aware that there is no cause for anxiety if 
suppliers furnish “ drop stampings” in place of the 
drop forgings specified by him; but the order clerk 
may not have this advantage. 

Standardisation, like charity, should begin at home. 
When it is the rule that components and operations 
are known throughout the works by the same names, 
the possibilities of confusion are halved. This is a 
condition that can easily be fulfilled nowadays, when 
the men in the shops rarely receive work. without 
printed or written instructions detailing the names 
and reference symbols of the components to be pro- 
duced. On a larger scale the process could not hope 
for much success without the aid of some such body 
as the Engineering Standards Committee. In France 
the work has already begun, and one at least of the 
standardisation committees, the Commission du 
Vocabulaire Electrotechnique Francais, has published 
the first sections of a systematised vocabulary. 
There was never yet a call for uniformity that did not 
provoke an outery from staunch upholders of origin- 
ality and freedom at all costs. Fortunately, in the 
present case these apostles of individuality for its 
own sake have no need to despair; there is ample 
scope for their energies, and it will remain, even 
in the days to come when business letters are resolved 
into printed lists of phrases from which the inappro- 
priate ones are struck out after the manner of a trench 
posteard. Let the man who labours in vain to impart 
literary grace to a specification of an ore crusher 
abandon the task as hopeless; he will find the 
drafting of advertisements a much more congenial 
occupation, for there originality in phrase-making 
is always welcomed. 














Random Reflections. 
[THIRD SERIEs. ! 


WeE are not permitted to reprint 
in full the presidential 
which, in the greatly regretted 
absence of the author, Dr. Edward 
Hopkinson, through illness, Mr. Michael Longridge 
read to the members of the Institution of Mechanica! 
Engineers on Friday night, but from the excerpts 
given on another page our readers will gain more 
They will observe 


A Plea 
for 
Technology. 


address 


than a mere notion of its contents. 
that it is wholly non-technical. and that it eoncerns 
itself almost entirely with industrial and commercial 
problems. Whilst we are not surprised that the 
author devoted his attention to the problems of the 
works manager and the sales manager, and neglected 
those of the engineer and the scientist, we cannot 
but regret his choice of subjects, not because we 
heard his opinions on these matters without pleasure 
and without respect, but because the nature of his 
address showed, once more, the deplorable fact that 
the great pre-occupations of the works owner are far 
less those of an engineer than those of a sociologist, 
and a merchant. Great as are the issues involved 
great as are the difficulties which have to be faced, 
and great as are the problems of reform which have to 
he solved, we cannot but feel that this continual obses- 
sion by them must have an injurious effect, and that 
an effort must be made, particularly in the presence 
of technical societies, to break the bonds with which 
they are fettering engineers. We know only too well 
the difficulties. We are only too well aware that the 
subjects on our minds will out. We are only too 
conversant with the importunities of labour, economic 
and commercial affairs. But —whilst we ere i1 this re- 
spect sinners all too frequently ourselves—-we feel that 
if we do not get back to science and technology, that 
if our managers continue to give nearly all their t'm»: 
to Jabour questions, and if commercial problems are 
allowed to weigh too heavily upon engineers, the b. sis 
and foundation of the greatest industry of the country 
will be cut away. We must never forget that science 
and technology are the elements on which the factory 
is built. Without them there would be no factory 
to manage, and without them, whilst we muy 
augment manufacture by organisation, moving 
platforms, mass production, progress cards, route 
cards, motion studies et hoc genus omnes, we shall 
not advance engineering one whit. We agree that 
these things must be considered, and considered fully, 
but, difficult as it may be under the pressure of the 
times, let us avoid as far as in us lies a surfeit of 
them, and let us, when the opportunity offers, as it 
does in technical societies, escape for a few hours from 
the galling burden and get back to those things which 
are in the proper province of the engineer. 


* % t . «*£ 


Birmingham there reaches 
us the welcome news that a few 
gentlemen of that city, moved 
thereto by the recent James Watt 
Centenary, are revolving the establishment of a 
society of engineering history. At present they are 
groping with hands outstretched before them, uncer- 
tain what course to take and doubtful what support 
they may find. It needs, however, but little en- 
couragement to put them well on their way, and we 


FRoM 


The Antiquary. 


shall be glad ind«ed to hear from those of our readers 
—and we have reason to believe there are a good many 

who are in sympathy with the scheme, and would 
be glad to see their names upon the roll of the first 
antiquarian society of engineering. On several 
oceasions we have written in these Reflections of the 
importance of biography, and, as the best histories 
are no more than the biographies of men and of races, 
we need not say now that our sympathy with the 
scheme does not spring only from that, indefinable 
sentiment which gives antiquity its charm, but from 
the conviction that the edueative value of studies 
of the beginnings of thoughts and ectivities is of the 
highest order. No one, we are persuaded, can take 
up any of the early books on science and enginecring 
or examine the relics that remain to us without finding 
his attachment to his profession increased, just 
he who lives in an old house loves it all the better 
when he has traced its development by scrutiny of 
its structure and has won from musty archives 
acquaintance with those who had lived and died in it. 
But the matter does not end there, for, just as thie 
min who would understand the house he lives in 
must know something of architecture, and widens 
his mind in learning it, and something of history, 
and refreshes his memory in recalling it, so the engi- 
neer who goes back to the beginnings of his profession 
wilt find his outlook enlarged, his int *!Hectuet view ex - 
ponded, and his receptivity increased. We may add, 
too, that the study of the old masters of engineering in 
Great Britain will give us back egain some of that selt- 
confidence, which is the basis of power, and will dissi- 
pate not little of that self-depreciation, self-con- 
tempt almesi, which for the past twenty years has 
done us much injury. With all its defects, family 
pride has this merit—that those who have it 
slower to lose their self-respect than those who lack 
it, and are quicker to regain it once lost. Let 
look back, then, with pride on the great fathers o1 
British engineering, and we shall be the more anxious 
to follow in their footsteps and to show the world that 
the old flame of inventiveness and of enterprise which 
burned in them is not extinguished, on:l can be fanned 
back to its former brilliance. 
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manufacturers are, 
perturbed — by 
Tenders 


BRITISH 
unnaturally, 
following event. 
invited by Edinburgh Town Coun- 
cil for turbo-alternators for the new power station at 
Portohkello. Sixteen offers were made, and the three 
lowest came from firms. One of the latte: 
was from Brown, Boveri and Co. It amounted to 
£106,618, whilst the tender made by C. A. Parsons 
and Co., Limited, was £174.075. The Board of Trade 
had suggested to the Edinburgh Town Council that 
it should stipulate that as much of the machinery as 
possible should be made in this country, but we 
cannot suppose that a difference as great as sixty-seven 
thousand pounds and more was anticipated, and we 
ean hardly be surprised that the Council has deemed 
it its duty to accept the Swiss offer. In considering 
this unpleasant matter, two questions arise—first, 
Have C. A. Parsons and Co., Limited, quoted an 
excessive figure ? and secondly, How comes it that 
Brown, Boveri and Co. are able to put in so low an 
We are not in the confidence of the British 
andl it 


A 
Disturbing 
Contract. 


Swiss 


estimate ? 
firm, but this we can say with certainty 
very desirable that it should be said, in order to 
counter adverse criticism— that, as present costs rule 
in this country, the price quoted is certainly not on 
the high side. It is the direct and reasonable result 
of high wages, costly material, and heavy taxation. 
If, now, we consider why the Swiss quotation is so 
low, we have to take into account, first, the lower cost 
of labour in Switzerland, and, secondly, the fact that 
some of the material will probably be purchased in 
Germany, and it is not impossible that some of the 
j lant may be made there. Now material is cheap in 
Germany, for two reasons again — first. because labour 
is relatively poorly paid, and, secondly, because the 
value of the mark is very low. These two factors, 
of which Brown, Boveri and Co. are able to take 
advantage, and against which not a word of any kind 
ean be said, puts them in the enviable position ot 
being able to under-quote a British firm for a British 
contract by nearly forty per cent. The meaning and 
significance of this great difference will not escape 
thoughtful people, but it is to be feared that labour 
will not see it in its true light, and instead of ascribing 
responsibility where it is due will blame the British 
employer. We cannot say too firmly that the em- 
ployer is not to blame, and that until labour recognises 
that it owes it as a duty to the country to increase the 
value of the sovereign by diminishing the cost of 
production per piece, we must expect many rebuffs 


is 


of a similar nature. 
* * *& & & 


At the request of a correspondent 
who is interested in railway history, 
we made, some months ago, a 
number of inquiries about firms 
which built locomotives in the early days. We were 
able to discover far less than we desired, but we set 
down here a few notes on our research in the hope 
that they may catch the eye of some who are able to 


Locomotive Firms. 











enlighten us further. The firms about which we 
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sought information were the Haigh Foundry Com- 
pany, which went out of existence. we understand, 
some thirty or forty years ago. It was owned by a 
Mr. Henry Birley, of Manchester. We have failed 
to find any useful records of this firm. Then there 
were G. Forrester and Co. and Mather, Dixon and Co., 
both of Liverpool; Jones and Potts, of Newton-le- 
Willows; W. Fairbairn and Son, of Manchester ; 
Peto, Brassey and Betts, of Birkenhead ; and Roth- 
well and Co., of Bolton. All these names are familiar 
to those who dabble in railway history, but they 
are no more than names. ‘The knowledge we have 
gained of them is but poor; we hope it may be 
mended. Forrester’s, which came to an end, after a 
century of life, somewhere about 1890, made many 
early locomotives, amongst which may be numbered 
the Vauxhall and the Forrester, both built to Stephen- 
son's order. They appear to have been the second 
and third locomotives constructed by the firm. 
Jones and Potts, we are told, started operations 
about 1830, and built several engines for the Man- 
chester and Liverpool. Their works were known as 
the Viaduct Foundry, and were sold in 1853 to the 
North-Western for a wagon factory. Part of the 
original buildings still remain. Rothwell and Co. 
owned the old Union Foundry at Bolton, but went 
out of business some fifty or sixty years ago as a 
result, it is said, of a contract which had been taken 
for a large pumping station near London, possibly 
Deptford. The foundry was purchased by the 
3olton Tron and Steel Company, and was subse- 
quently acquired by Henry Bessemer and Co. Peto, 
Brassey and Betts was established by the great 
contractor to build engines and probably other plant 
for the Grand Trunk Railway of Canada. The 
factory was situated at Birkenhead, and was known 
as the Canada Works. Another firm that built some 
of the early locomotives, from about 1840 onwards, 
is Hick, Hargreaves and Co., Limited, of Bolton. 
Mr. Benjamin Hick, the founder of the firm, was in 
partnership with the Rothwell’s, mentioned above, 
but Jeft them in 1832. Fairbairn, the friend and 
adviser of both the Stephensons., acquired in High- 
street, Manchester, an old shed, in which, with a shop 
mate by the name of Lillie. he carried out a few con- 
tracts which set him on the road to fame. This 
partnership endured till 1832, when it was dissolved, 
but the works. then in Canal-street| remained in 
Fairbairn’s hends. This, it will be admitted, is but 
a scanty tale of famous firms, and we look to our 





readers to supplement it. 
* * * * ne 


WHENCE comes that Mondayfied 


a a feeling to which all of us are 
ae subject ? Why is it that after a 

Monday. ia ; 
day of rest we do not get back to 


our work with renewed energy, but instead with a 
teeling of lassitude that does not disappear till the 
first hours of the morning have been pounded 
through ? Is it that men’s minds have inertia, 
and, once arrested in their movement, only recover 
their momentum with effort, or is it, as some have 
held, that Monday morning must be devoted to 
recovery from the indiscretions of Saturday and 
Sunday ? If Tuesday were Monday, should we be 
Tuesdayfied ? Idle as these questions seem, they, 
with others germane to them, are exercising the 
philosophers who study the phenomena of fatigue 
in the workshop. It is now admitted as a scientific 
fact not only that the Mondayfied feeling must be 
accepted as a natural phenomenon, but that it has 
its smaller counterpart after every break of work. 
This observation suggests that in mental or muscular 
inertia, indeed, we should look for the origin of 
Mondayfication, but, unhappily. the answer is con- 
fused by the fact that the breaks in the working day 
are devoted to eating and drinking, and hence 
another factor of which the significance is as vet 
unmeasured must be taken into account. The cause, 
no doubt, will in due course surrender to the patient 
research of the students of fatigue. Let us turn to 
the other end of the week—Saturday and Sunday ! 
It is for them that the wise man lives and works. 
They are the big beads in the rosary of leisure ; the 
daily hours of relaxation between dinner-iime and 
bed-time but lead up to them. It is on them that 
a man may be most himself; as nearly “ free” as 
any mortal in a community can hope to be. ** Will 
anvone dare to tell me,” cries R. L. 8. in an * Inland 
Vovage,” “that business is more enterteining than 
fooling among boats ? There should he nothing so 
much a man’s business as his amusements.” Hed 
Stevenson written in the days of good Prince Albert, 
the crities would have crushed him with “ a three-man 
beetle’ for this heterodox assertion. Men were then 
wallowing in the hypocrisy that work was worth 
doing just because it was work. Nothing could be 
more false. We work to live, and there is no getting 
away from it. We may make the work pleasant by 
improving the «menities of our factories, by making 
our offices decent and tidy sitting-rcems instead 
of huteches or locse boxes, and by following congenial 
occupations, but work it remains to the end, and the 
Wise man is he who agrees with Stevenson and makes 
his work the preparation for the leisure of the 
week-end. But, ‘‘ gentle reader,”’ forget not this, 
that as your work is so will be your leisure. Do not 
expect good leisure for bad work. 





Proposed New L.C.C. Tramways. 


THE London County Council is at present consider- 
ing the construction of numerous new tramways in 
its area. Its Highways Committee has several times 
recently reported to it on the subject. The matter 
was under discussion some time before the war, but 
like many other things it had to put on one side for 
the time being. In its reports the Highways Com- 
mittee points out that as long ago as November, 
1914, it submitted proposals for the construction of 
as many as twelve new tramway routes, all of which 
it deemed of importance, though it considered that 
those for the linking up of dead-end tramway termini 
and for the consolidation of the Council’s tramway 
system were the most pressing. Of such schemes, 
however, only one received parliamentary sanction. 

Moreover, of the proposals which have from time 
to time been brought forward, the Council has only 
been successful in securing powers for “an insig- 
nificant mileage of new lines, and those lines in respect 
of which it has been successful have, generally speak- 
ing, been neither those which would be likely to be 
most remunerative from the tramway point of view, 
nor those which are most called for in the interests 
of the travelling public.” The result of this, it is 
claimed, has been that the tramways system is quite 
inadequate at the present time to play its proper 
part in the provision of travelling facilities that are 
now required to meet the phenomenal development 
of traffic which has come about in recent years. 
*“ Not only, therefore,” urges the Committee, “ is it 
necessary to overtake the arrears of tramway con- 
struction due to repeated failure prior to the war to 
secure powers in respect of lines necessary for the 
requirements of the public at that time, but regard 
has also to be had to the needs that have arisen owing 
to factors that were not then in operation.” 

* In view of the changed circumstances,” it becomes, 
in the opinion of the Highways Committee, incumbent 
on the Council to assist in relieving the situation by 
providing, by means of new tramways, “ additional 
and urgently needed traffic facilities where special 
need is shown to exist.” 

The schemes at present put forward contemplate 
the construction of about 90 miles of single-line of 
new tramway, and involve the expenditure of about 
5} millions sterling for works and about 25 millions 
for street improvements, or a total of no less than 
£8,000,000. These figures mean that the cost of each 
single line of tramway would work out, for construc- 
tion alone, at £61,000, and if all the cost of street 
improvements be debited to the tramways, at 
£88.888. We return to this point later. 

Meanwhile, it may be said that the Highways 
Committee thinks that ** to inelude in one Bill at the 
present time schemes involving the expenditure of 
such a very large sum on capital account is a course 
which,” in its opinion, *‘ woultl be open to serious 
objection.” Apart from that and other considera- 
tions, it is “advised that it would be physically 
impossible to make the necessary preliminary par- 
liamentary arrangements in the time available, 
except in regard to a limited number of the new lines ’ 

included in its full proposals. Even so, it is 
suggested that the laying of nearly 43 miles of single 
track shall be preceeded with immediately, at a cost 
including spare cars and high-tension cables, and 
street improvements of £4,205,345, this figure working 
out at an all-round cost of roughly £97,650 per mile 
of single track. 

The tetal number of schemes which is in contem- 
plation is thirty, and of that number seventeen, or 
rather more than half, are considered to be so expressly 
needed that they should be proceeded with at the 
earliest possible moment. The latter are : 


Description. 


(1) Charles-street to Blackfriars Bridge 

(2) Gray’s Inn-road to Farringdon-road OPA Se ag are 
(3) Hampstead-road to a point north of the Nationel Gallery 

(4) Victoria to Westminster Bridge takes Cee ia ne 

(5) Victoria to Westminster Bridge 

(6) Victoria to Marble Arch .. ‘ 

(7) Marble Arch to Cricklewood 


(8) Edgwere-road to King’s Cross 
(9) Shepherd’s Bush to Marble Arch 


(10) Seven Sisters’-road to Stamford-hill 
Aldgate terminus to Aldgate Stetion 
(12) Aldgate to Tower Hill .. .. .. .. 
13) Tooley-street terminus to Hop Exchenge eerie 
) Waterloo-road to Blackfriars-roed, vid the New Cut 
(15) High-street, Wandsworth, to Roehampton-lane 


(16) Forest Hill to Crystal Pelace .. 
(17) West Norwood to Crystel Palace 


Spare cars, cables, Ke. 


It will be observed that the cost of construction 
per mile of track varies considerably, but is always 
high. Taking the portions in which conduit alone is 


to be used, it will be found that the estimated cost of 
construction varies from £67,358 to £139,292, and 
that the average of all is £92,937. The calculated 
cost per mile of single track in those portions in 
which a combination of conduit and overhead work 
is to be used varies from £38,526 to £76,112, the 
average being £58,537. There is only one length of 
line on which only overhead equipment is to be used, 
and the estimated cost of it is £45,111 per mile of 
single track. 

Now, all these costs, even taking account of the 
present high prices of labour and materials, appear 
to us to be excessively high. Take, for example, the 
cost per mile for single track—£45,111. It is to be 
remembered that the figure given is for constructing 
and equipping the line only. Glasgow is frequently 
quoted as an example of what can be done in con- 
nection with a well-managed tramway undertaking ; 
it has, at any rate, paid off the whole of its original 
debt. It has only overhead lines, and as regards 
size is very nearly comparable with the L.C.C. tram- 
way system. Taking the whole of its single-track 
mileage—nearly 200 miles, 198} to be exact—the 
total capital expenditure in laying and equipping the 
lines from the start up to the end of May of this vear 
had been £1,951,678, or at the rate of just under 
£10,000 per mile. Of course, the cost in London at 
present rates would naturally be greatly in excess 
of that figure, but it seems unreasonable that the 
cost, even taking account of the rise in the cost of 
materials and labour, should be as much as 4} times 
as great as the amount spent by Glasgow. The cost 
of the conduit lines works out at more than double 
that of the overhead lines. In short, it may be said 
briefly that the first part of the present proposals 
of the Highways Committee would, if they are 
accepted by the Council, provide for the construc- 
tion and equipment of only 43 miles of single track, 
together with the provision of certain cars and cables, 
but apparently without any increase in power plant, 
at an estimated cost of nearly 4} millions sterling, 
whereas Glasgow’s total undertaking, which includes 
practically 200 miles of single track, with power- 
house, sub-stations, cars, the acquisition of land- 
in fact, everything—only cost £3,880,300 in round 
figures, which works out at rather less than £20,000 
per mile on the average. 

It would take much more space than we can spare 
to discuss each particular line comprised in the new 
proposals, but attention may be directed to one or 
two of them. No. V.—from the tramway terminus 
at the end of Vauxhall Bridge-road, near Victoria 
Station, to Westminster Bridge—which will neces- 
sitate what are designated “certain small street 
widenings,”’ and is estimated without them to cost 
nearly a quarter of a million of money for a length 
of less than two miles of single track, is to be carried 
out entirely on the conduit system. There would 
appear to be no reason whatever why overhead lines 
should not be employed. The same remark applies 
to the proposed line between Vauxhall Bridge-road 
and the Marble Arch, the cost of which is put at over 
£275,000 for a length of 3 miles 3 furlongs of single 
track. 

Then, again, there is the line between Shep- 
herd’s Bush and the Marble Arch, which for a length 
of 5 miles | furlong 4 chains is to cost over £390,000, 
and is to be equipped with a combination of condvit 
and overhead work. Surely, if it be necessary to 
construct the line at all, the overhead system might 
be employed throughout. The question as to whether 
or not it be necessary appears to us to be open to 
considerable doubt, since the whole route is parallel 
to the Central London Railway and is traversed by 
quite a number of omnibuses, not only those of the 
General Omnibus Comp:ny, but those of the National 
Company as well. Apart from that, it would appear 


System Constructional Totzl cost, includ - 
terms of of cost per mile | ing ecquisition of 
single line traction of land end works 

of track. proposed. single track. for street widening 


Length in 











M. F. Ch. £ £ 
i 3 3 Conduit 88,282 124,065 
0 5 6 oe 106,714 75,750 
22 2 os 83,591 190,170 
] 1 4 + 83,374 110,465 
1 7 8 - 125,904 248,660 
os = © - 82,166 277,310 
7 & 46 Conduit and 64,200 850,330 
overhead 
gS ¢ Conduit 88,000 
Gi 4 Conduit and 76,112 
overhead 
: 2° 67,041 
0 1 6.2 Conduit 139,292 
0 6 0 +“ 74,606 
0 4 6 ” 67,358 
0 4 4 pa 
42 1 Conduit and 
overhead 
2. 1:8 » 46,808 209,285 
3 7 8 Overheed 45,111 193,170 


£3,960,245 
245, 190 


£4,205, 345 


to be most undesirable further to block the already 
greatly constricted portion of the road at the Under- 
ground and Tube stations of Notting Hill Gate. 
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Electric Welding and its Appli- 
cation to Shipbuilding.* 


No. I. 


INTRODUCTORY. 


Ir is now about sixteen years since 1 commenced to 
investigate the possibilities of repairing large machine 
parts, steam boilers, &c., by electric are welding, and at 
that time a similar long period had elapsed since the first 
general attempts were made on the subject of welding by 
means of the electric arc. 

It might naturally be assumed that the way had been 
well prepared for carrying through this method of work- 
ing, but quite the reverse was really the case. Electric 
welding was entirely in discredit, and therefore the work 
had to be taken up against an established prejudice, and 
progress was by no means easy. The reasons for the lack 
of success had to be demonstrated, and the causes 
climinated. 

This pioneer work proceeded quite slowly step by step. 
The greatest difficulties to be overcome were the injurious 
effects which the atmosphere exercised on the metal 
which was being melted. The necessity of having the 
desired physical and chemical qualities in the metals 
melted by the electric arc was essential for progress, but 
was made extremely difficult by the presence of atmo- 
spheric oxygen, which, on the one hand, exercised a 
reducing, and, on the other hand, an oxidising influence 
on the material at welding temperature. It was also 
found that the nitrogen which wes set free by the breaking 
up of the air in the are, became absorbed in the molten 
metal and further reduced the qualities of the welded 
joint. 

As time passed, I succeeded in manufacturing a welding 
electrode which almost completely eliminates the above- 
mentioned difficulties. This electrode consists of a metal 
rod covered with a suitable substance, which is sufficiently 
fire-proof to withstand the temperature of the electric 
are and at the same time sufficiently fusible to provide a 
thin layer of slag required for the electric arc and electrode 
metal in order to afford protection against the aforesaid 
injurious influence of the atmosphere. At the same time 
the covering must convey to the electric arc, alloy sub- 
stances by which the physical and chemical qualities of 
the molten metal can be regulated. 

By means of this electrode it has become possible to 
carry out welding, both horizontal and vertical and also 
underneath the object. For the last-mentioned operation, 
the molten metal had to be moved upwards through an 
electric arc between the electrode employed and the 
article operated on against the force of gravity, and 
this can only be effected with an electrode covered in 
the manner mentioned abdéve. This operation does not 
depend on any electro-magnetic action, but merely upon 
adhesion and surface tension. 

The tensile strength in the weld can be varied, and 
strengths of from about 2( to 32 tons per square inch 
can be obtained. Tests carried out have shown that the 
yield point for the electrode material, after melting down, 
is higher than that of rolled and forged material of the 
same tensile strength, and this is a decided advantage. 
Test pieces prepared exclusively of melted down electrode 
material have been shown to give a tensile strength of 
25 tons per square inch, and an elongation of up to 27 per 
cent. measured on 4in., which clearly shows the soundness 
of the new products obtained. 

Some Tests. 

Fig. 1 shows a number of test pieces on which various 
tests ‘have been carried out. The results are given in 
Table I. Test pieces 1, 3 and 4 consisted exclusively 


TaBLe I. 


Test piece. 
Limit 
of 
elasticity. 


Thick- 


ness. 


. Modulus 
Diam. 7 

or 
breadth. 


Sectional 


ot 
prac elasticity. 


Inches. Inche:. | Sq. in. Tons per square inch. 


- 348 14.395 


391 13.449 
. 386 


. 382 


Ultimate 
ten<ile 
strength. 


It was found that the yield point wes decreased by about 
6.3 tons per square inch without exercising any sensible 
influence on the modulus of elasticity, the ultimate 
strength or the total elongation. This is connected with 
what I have mentioned above, that the yield point of a 
welded joint is always considerably higher than is the 
case with forged or rolled material of the same tensile 
strength. 

Test pieces 5 and 6 consist of soft steel plates welded 
together. As may be seen, these test pieces broke at a 
considerable distance from the weld, which shows that 
the oft-expressed opinion with regard to the disturbance 
of the material adjoining the weld does not apply to a 
properly welded joint. By careful attention to the possi- 
bilities of this method of welding, results identical with 
those shown by these tests as regards tensile strength of 


the presence of General-Inspector N. G. Nilsson. ‘The 


following report concerning it was issued ; 
5S 


At the Electric Welding Compeny, of Gothenburg, there \,; 
carried out on September 14th, 1917, the undermentioned te 
of a welded stern-post of wrought iron of the following dimen. n- 
sions :—Total height, 20ft. 10in.; length in the direction cf th. 
keel, 10ft. 6in.; propeller opening, I1ft. 5in. by 4ft. Tin: thick 
ness of metal, Jin. by 4.3in. This stern-post formerly belonged 
to the Gothenburg steamer Feunu:, but was replaced some yearg 
ago by a stronger one, as the vessel was provided with a more 
powerful steam engine. The stern-post wes cut in three places 

-see Fig. 3—and welded together fone electrically, according 
to the method of the Electric Welding Company, the joints being 
chipped clean and ground down to the original sectional 

see Fig. 4 
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In the presence of Generel-Inspector N. G. Nilsson and the 
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FIG. 1—TESTS OF ELECTRICALLY WELDED 


the adjoining material and the weld, can be secured with 
considerably stronger material. 

Test pieces 7 and 8 consist of plates containing 0. 
cent. of carbon welded together. The test strips were, 
after welding and without annealing, bent 180 deg. with 
the weld in the middle of the bend and with the greatest 
weld breadth in tension, and therefore exposed to the 
greatest tensile stress of the whole test piece. 

Samples 9, 10 and 11 were prepared in the same manner 
as samples 1-4. After sample 9 had been turned clean 
and polished, the knot shown in the figure was made 
while the metal was cold. Sample 10 was artnealed before 
being turned, and after preparation knotted while cold. 
Sample 11, after being melted down by electricity, was 
heated in a forge and hammered out. After this it 
turned, polished and knotted cold. These tests are 
small scale, owing to the fact that the power available for 
drawing the knots did not permit of handling large pieces. 
The knots are, nevertheless, an incontestable proof that 
the statement to the effect that “the electric current 
destroys the material *’ is not in accordance with the facts, 
provided « proper method is employed. 

Samples 12 and 13 show welds on hard steel, with the 
object of securing welded joints which cannot be dis- 
covered by colour difference, but only through etching 
or by the ball test. Sample 13 is, as regards colour, &c., 
nearest the ideal. 


20 per 


was 
on a 


On uniform material, such as test piece No. 1 in the 
foregoing table, a series of fatigue tests was carried out 
with rotary bending. The test pieces for this purpose 
were manufactured in such a manner that a rectangular 
bar was built up exclusively of electrode material. The 
dimensions were |.5in. square and 10in. long. This bar 
was divided longitudinally into four parts, and each length 


Giving Results of Various Tests of Welded Joints. 


Exten-ion 
in per cent. 
of initial 
length for 
a length 
of 8in. 


Remarks. 


Entirely built up of welded material 
Ditto. 
Ditto. 
Annealed ; built up of welded material 
Plates welded together 
Ditto 
of 180 deg. 


| Bent through an angle 


| Rad. of mandril = 1.5 times thickness of plate 


Knots 
entirely of 
welded material 


Natural condition | 
Ditto, annealed 


Ditto, forged 


* Bending te t of plates welded together. 


of electrode material, i.c., they were built up entirely of | 
steel which had passed through the electric arc and made | 
into pieces which were then turned down to size. The | 
main object in this was to ascertain the modulus of 
elasticity of the material of which a finished welded joint 
consists. 

From the figures in the table, it appears that the 
modulus of elasticity of a welded joint has practically the 
same value as that of rolled and forged material, with a 
corresponding ultimate strength. No. 4 was annealed. | | 





* Extracts from the translation of a paper read before the 
Swedish Society of Technology on April 31st, 1919, by Mr. 
Oscar Kjellberg, of G thenburz. , 


produced two test pieces. The test pieces were not 
annealed. 

The tests were carried out in the laboratory of the 
Swedish ball bearings factory, and the results arrived at 
are given in Table II. and are plotted in Fig. 2. The 
values obtained are uneven, but not to a greater degree 
than the unevenness which is obtained when rolled and 
forged material is tested in the same manner. Test piece 
No. 2 ran for 11,000,000 revolutions with an average 
bending stress of 10.8 tons per square inch. It must be 
regarded as a particularly good result. 

Figs. 3 and 4 show a sternpost which was cut in three 
places and welded together. This sternpost was tested 


by the Board of Trade Ship Inspection Department in 


After the welding had been carried out, 
jin. plate was put on for the purpose of utilising all the 


SPECIMENS 


undersigned, the following tests were cerried cut after weld 
Viz.: 

(1) The 
height of 
height. 

(2) The stern-post was supported at an angle of 60 deg. to th 
horizontzl plane, with the lower part re-ting against the ground 
and then permitted to fell. 

(3) The stern-post was supported at enangle of 60 deg. wit! 
the horizontel plene with the forward end of the keel picce 
and the upper eid of the stern-post on the ground, so thet the 
lower rudder ring —rudder pintle—formed the highest point 
and then allowed to fall. 

The welded joints, which were very carefully exemined after 
the test with the eid of a magnifying glass, were found free from 
defects and thoroughly sound. 

Gothenburg, June Iith, 1918. 

(Signed) E. 
Second Ships’ In=pector of Gothenburg 


stern-post was lifted in a horizontal porition to ; 
10ft. and allowed to fell on herd ground from thi 
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Results of Rotary Fatigue Tests. 


TasBie Il. 





Loed. 


Number of Remarks 


| revclutions, 


Tons 
per 
in. 


Kilos. 
per 
mim.) sq. 


Piece 
No. 
~. 


12.7 321,000 Broke ¢t the fillet 


27,300 Withcut frecture 


5,570,200 Without frecture 


492.100 Broke «t the fillet 


731,100 Broke .079in. from fillet 


988,500 Broke .157in. from fillet 


,413,100 Broke .315in. from fillet 


5,861,700 Without frecture 


1,803,400 Broke at the fillet 








1908 and the ship sailed with two L-irons and a so-called 
‘fish plate” riveted over the joint. On the docking of the 
ship every year the rivets were always found loose, an:! 
the shipping compeny therefore, in March of the 
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old rivet holes for the fish plate. In November, 1916, the 
keel plates were damaged in shallow water in an English 
port. The consequences came to light whilst in dock in 
Gothenburg in April of the following year. The sternpost 
was found bent over to the port side to the extent of 





for the purpose of inspection of repairs to the aft part of | side at the after end and .60in. at the weld, which is 
the sternpost, including alteration of shape, as damago | situated 11.8in. behind the propeller post. Neither at 
had been sustained in shallow water in the Tyne in 1916, | the weld nor on any other part of the frame could any 
and partly to ascertain how far the welding carried out | cracks or sign of rupture be discovered. There were two 
by the Electric Welding Company showed signs of cracks | fractures in the shoe plate, one a little in front of the weld 
| where the fracture extended across a rivet hole and through 

| the starboard flange of the plate reaching the bottom of 

same, the other immediately behind the weld through the 























port flange of plate across a rivet hole down to the bottom 
* | of same. 

Before the second inspection the stern frame had been 
straightened whilst heated, by means of a hydraulic jack 
placed against the dock wall and brought over about 
1.2in. towards the starboard side in order to allow for 
possible spring. No signs of fracture or weakness could be 

| discovered. The heated portions had been cooled for the 
inspection. During the third inspection a new shoe 
plate of the same dimensions as the old one had been fixed 
and riveted on, and the hydraulic jack removed. 


SomE WELDING OPERATIONS. 


Figs. 6 and 7 show the front and rear ends of one of two 

| steam boilers fixed in the same vessel, both of which were, 

as the figures show, badly corroded and in a defective 

condition. To repair these defects by the usual methods 

of patching was considered to require much time and 
involving too heavy expenditure. . 

The vessel, which at the time was lying in the Tyne, was 
therefore brought home and all the damage repaired, as 
shown in the illustrations, in fourteen days, and at a price 
which was entirely satisfactory to the shipowners. At 
that time it was not believed in England that such work 
was possible. After the work had been completed the 
boilers were submitted to hydraulic test and obtained 
renewal of their classification. The work was carried out 
in March, 1907, and has not given occasion for the slightest 
complaint. 

The author having discussed and shown illustrations 
of repairs carried out by his system of electric welding 
on a wood pulp bofler and some locomotive driving wheels, 
proceeded to describe repairs to the stem of the Argentine 
cruiser Parana. The Parana, together with a sister vessel, 
came direct from the place where they were built to 
Gothenburg in August, 1909. As the cruiser was about 
to sail from Gothenburg she collided with a merchant 
vessel, and in doing so the. Parana’s ramming stem was 
severely damaged. When she came into dock it appeared 

















FIGS. 3 AND 4—-REPAIRING STERN 


6.3in. The sternpost wes straightened in place without 
the welding showing the slightest weakness, either before 
or after the straightening. 

In order to ascertain the true condition, three experts 
were called upon to examine the sternpost, both before 


—— 
J 


Cracks in the 
Shoe Plate 





that there were cracks in the stem at A and B—Fig. 8— 
and the piece C, D, E was entirely in splinters. 

At that time there was a strike in the steel foundries, 
and consequently a new cast stem could not be obtained. 
or other damaye before and after the sternpost had been Fortunately, there was in Lindholmens’ shipyard a new 
straightened.’’ The stern frame had, according to the | piece of nickel steel plate, 1.6in. thick, exactly the same 
report, been broken at the forward end of the propeller | thickness as the casting in the damaged stem and of 
opening. This damage had been repaired in 1908 by elec- | sufficient size to make it possible to manufacture a new 
tric welding by the Electric Welding Company, and a! ram from it. This was done in the following way :—The 


POST BY ELECTRIC WELDING 
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Fig.5. S.S. Thorsten. Lower Part oF 





“ " 
Tre Encineer” 


and after the straightening, and they gave the following 
certificates with regard to the matter :—‘‘ At the request 
of Director O. Kjellberg, of the Electric Welding Company 
here, the undersigned on April 25th, 27th and 30th carried 
out a survey of the steamship Thorsten, of Gothenburg, 
which had been placed in Lindholmens Dry Docks partly 


the Stern Frame 
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Formerly Draining Hole in the 
Bottom of the Boiler 





Fig.7. S.S. ZELOS. Port Boiler BackEnd 


Swain Sc. 


REPAIRING STERN FRAME AND BOILERS 


so-called shoe plate of bent jin. thick plate had been fixed | plate was first bent into a U-form, as indicated at C, D 
and riveted along the lower part of the stern frame, and) and E. The pieces F were, after their correct form had 
also over a portion of the keet immediately in front of the | been calculated, cut out so as to make it possible that 
propeller opening. the piece might be made into the form of a ram. After 

During the first inspection the shoe plate was removed. | this, all the several cross sections and the other dimen- 
The rudder frame had been bent 6.3in. towards the port | sions of the new ram piece were worked out, whereupon 
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cross stays were fitted in, as in the broken casting. After 
this, all the cuts were welded together, the cross pieces 
welded solid and the ram was ready to be machined, so 
that the bottom plates might be secured to it. The cracks 
at A and B were welded together, after which the new ram 











Fig.8 Stem of Cruiser Parana. 


* 
S Man Hole II-B by 1-3-+7° 


Eva, of Gothenburg, which by running aground sustained 
buckled and fractured keel plates. As the damage was 
under the engine bed, there was considerable difficulty in 
effecting repairs in the usual manner. It was therefore 
decided to cut out the damaged portions of the keel plate, 
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Morgan continuous mills for rolling merchant bars and 
steel strip. 

After the inspection of the wire rod mill, the whole 
party motored to the Grend Hotel, Sheffield, for luncheon, 
and at the subsequent proceedings, over which Mr. Harry 
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Fig. 9. Ys Ferdig” Boiler 
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piece was fitted in and welded on at C and E. The whole 
of the welding work was completed in forty-eight hours. 
Fig. 9 shows a marine boiler, two furnaces and parts 
of the combustion chamber of which were cut out and 
replaced with entirely new parts by welding, while Fig. 10 
shows welded high-pressure receivers, made in different 
for test up to 4000]b. per square inch, 


sizes pressure 
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FIG. 12—REPAIR TO THE S.S. EVA 


both to the approval of the classification societies and the 
Government authorities. 

Fig. 11 shows a portion of a ship’s bottom, as an example 
of many such repairs. The vessel had been aground, and 
had had several of the frames broken and some plates 
fractured. The broken frames were cut away, new ones 
inserted, welded in position and riveted to the plates, 
whilst the cracks which had occurred in the plates through 
the accident were welded together on the spot. The 
work was carried out in 1906, and has proved entirely 


satisfactory. Fig. 12 shows the aft part of the steamship 


VARIOUS REPAIRS 


after which new plates were fitted and welded in position, 
all of which was carried out without disturbance to the 
engine or removal of the engine beds. 








The Templeborough Rolling Mill. 


ONE of the most interesting events of the past week was 
the ** official opening’ of the Templeborough Rolling 
Mills, owned by a combination registered with that title. 
The feature of the works is a Morgan continuous wire rod 
rolling mill, a full description of which, with drawings and 
photographs, appeared in THE ENGINEER on June 20th. 
It is the only mill of the kind running in this country, 
thouglf at the Tredegar works of the Whitehead Iron and 
Steel Company a semi-continuous wire rod rolling mill 
is in operation. The directors of the company, the chair- 
man of which is Mr. Harry Steel—head of Steel, Peech 
and Tozer and of the United Steel Companies, Limited 
and the managing director, Mr. H. C. Else—-chairmen of 
William Cooke and Co., Sheffield—had invited a large 
number of guests for the occasion, including Sir George 
Fisher-Smith, Sir Gerald Chadwyck-Healey, Dr. Jenkins, 
Director of Naval Contracts, and representatives of prac- 
tically the whole of the wire-drawing firms of this country. 
The party watched with great interest whilst billets 
30ft. long by | ?in. square were taken from the stockyard, 
placed in the furnace and passed out red-hot on to the 
first set of seventeen pairs of rolls, the end of the opera- 
tion finding the billet converted into a wire rod 3000ft. 
long, neatly coiled and ready, after cooling, to be placed 
in wagens waiting on the firm’s private siding for convey- 
ance to any destination. The mill provides for two strands 
running simultaneously, giving an output capacity of two 
300 1b. coils every minute the shifts worked. The 
labour staff required on this remarkable mili is probably 
about equal to that of one of similar dimensions of the 
ordinary type, but the outputs of the two types bear 
scarcely any relationship. 

The Templeborough Rolling Mills are really built within 
the premises of Steel, Peech and Tozer. A short distance 
from the wire rod mill is the great steel making depart - 
ment now being completed by that firm. Nine of the 
fourteen 60-ton Siemens furnaces are complete and work- 
ing. Ingots from these furnaces are placed on railway 
wagons and run straight ahead to the soaking pits. They 
are then passed direct to the mills for rolling into billets, 
which are cogged down to 30ft. lengths and placed in the 
stockyard, whence they are taken, as required, to the rod 
mill. The operation there has been already explained. 
That is the full scheme, but until the completion of the 
new cogging mill the cogging process is being carried out 
in another part of the works. Within a few weeks the 
whole scheme will be in operation, when the work, trom 
the raw material to the finished wire rod, will be so 
organised as to pass from process to process without the 
loss of an inch of ground or an ounce of energy. Just 
beyond the rod mill and opposite the cogging mill sub- 
stantial foundations have been laid for “further new 
buildings, which, we understand, are to contain two new 
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Steel presided, several interesting speeches were delivered 

in proposing “* Success to the Templeborough Rolling 
Mills,"* Sir George Fisher-Smith laid emphasis upon the 
courage shown by the company in putting down such a 
costly mill with the definite object of fighting the foreigner 

particularly the German. He thought, however, that 
the word * competitor’ as between home manufacturers 
should be abolished-in favour of such terms as “* associa 
tion’ and “combination.” That was what the Temple- 
borough firm was endeavouring to do. Sir Gerald Chad 
wyck-Healey and Dr. Jenkins, who also spoke to the 
toast, took up the same strain. Mr. Harry Steel responded 
on behalf of the company, and explained the reason of 
the installation. Prior to the war, wire rod rollers were 
having the greatest difficulty conceivable in keeping the 
trade in this country. In fact, it began to look an im 
possibility, and just before the beginning of hostilities 
the position had become very serious. It was then that 
Mr. H. C. Else, Mr. Herbert Smith—E. and A. Smith 
and Co., Limited, Cleckheaton and Doncaster— and him 
self planned the installation the visitors had that 
day. They were convinced that unless some such step was 
taken the foreigner would never stop at sending to this 
country billets and wire rod, but would, sooner or later. 
follow up with the finished article, and that would have 
been a very grave thing for workers as well as manu 
facturers. The construction of the Morgan mill change: 
the position and assured English wire-drawers of the 
wire rod supplies they needed, thus putting a check upon 
the importation of the foreign article. Mr. Steel said he 
entirely agreed with Sir George Fisher-Smith that the 
term * competitor” should not be used as between British 
firms. The old days in which people considered themselves 
smart for having ruined a neighbour by severe cornpetition 
were gone for ever. What was required now was closer 
association, and the spirit of it was seen in the fact of 
the establishment, by an association of firms, of the 
Templeborough Rolling Mills. 
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Limits for Gauges for Holes. 


We have received from the Newall Engineering Com- 
pany the following remarks on the British Engineering 
Standard Association’s proposal to make the nominal 
size of holes the low limit : 


LEASONS IN Support oF PLus AND Minus 


HoLe 


N.B.— In the following, all limits are assumed to he 
the limiting sizes of the gauges used ; the limits, therefore, 
refer to the gauges and not to the work. 

The reasons in support of plus and minus hole limits 
can be divided in order of importance into two main 
groups : 

(1) Practical reasons dependent on existing 
practice. 

(2) Theoretical and other practical reasons. 

In group (1) are 

(1) Existing stocks of reamers and mandrils 
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able for holes of standard size, to obtain which, with the 
advantageous use of limit gauges, the low limit must of 
necessity be below the nominal. 

(2) Of all drawings extant which are limited with 
standard limits, 7.e., with the published limits of any of 
the well-known systems, probably not less than 99 per 
cent. call for holes with plus and minus limits, and any 
change of system involving an increase of the hole size 
as great as that produced by making the nominal size 
the low limit for all holes could not possibly be applied 
to these drawings without to a large extent involving a 
sacrifice of interchangeability as between the old and 
the new. 

(3) All the standard limit systems in use in this country, 
with the possible exception of the old E.S.C. limits, and 
certainly all the oldest and best-known systems in use 
on the Continent have plus and minus hole limits, so 
that the proposal to raise the average size of all so-called 
standard holes cannot be adopted without considerable 
scrapping of gauges. 

(4) Ball and roller bearings as at present standardised 
will in many cases be most easily dealt with if the limits 
of the holes to receive the races are controlled by gauges 
with at least one minus limit. 

(5) Quite apart from the possible loss in the value of 
tools represented by reamers, mandrils and gauges, the 
introduction of a basis hitherto not in general use will 
necessarily entail much extra control and work where it 
is hardly warranted by the theoretical gain put forward 
in favour of the change. As all the desirable advantages 
of limit gauges can be obtained without-such a change 
surely it is better ‘* to let well alone ’’ and develop a new 
system along lines that will fit in easily and without loss 
with existing practice. 

Under group (2) are 

(6) It is agreed that the new limit system contemplated 
is to be on the ** hole basis,” in other words, to provide a 
series of fits. The hole is to be the nominal size, while 
the shafts are to be varied in size to give the required fits 
This heing granted, then it is logical that any error per- 
mitted in arriving at the standard hole aimed at, should 
not be all on one side, but should be allowed to be either 
plus or minus, so that the maximum departure from the 
standard size aimed at will never exceed half the total 
tolerance. 

(7) When the low limit is the nominal size, no hole can 
possibly be of standard size unless the “ go’ end of the 
gauge be foreed into the hole, which in this case will be 
exactly the same size as the gauge. Under such con- 
ditions there is practically no margin for error, and the 
operator to obtain the desired result, namely, a standard 
hole, is obliged to exercise extreme care. Moreover, 
in forcing the gauge into the hole to obtain this desired 
result, he will injure the gauge, and if the operation be 
repeated the gauge will soon be worn and rendered un- 
suitable for use in a system in which the low limit is the 
nominal size. In order to avoid the risk of damaging the 
gauge, the system should be such that to produce the 
desired result the gauge should enter the hole freely, and 
full opportunity should be given to the operator to take 
advantage of the permitted tolerance. With plus and 
minus limits, both these advantages can be obtained, 
while the majority of holes produced will be very close to 
standard size. ; 

(8) Where various qualities of work are dealt with, 
there is no valid reason why in coarse work the holes 
should be larger on the average than in fine work, as will 
be the result if the low limit for all qualities is the nominal 
size. The aim in each case should in general be to produce 
holes as near to standard size as possible within the margin 
allowed by the tolerance. 

(%) In most systems of limits, shafts have a progressively 
increasing tolerance as they recede in size from the norninal 
value. If, as would follow from clause (8), the low limit 
for holes also recedes from the nominal as the quality 
becomes coarser, the low limit for coarse holes will come 
down, as it were, to join the coarser shafts. One result 
of this is that it is possible to arrange matters, so that 
one series of shafts in descending sizes may be made to 
serve for a wide range of qualities of work. This restric- 
tion of the number of shafts will simplify the problems of 
notation, and will reduce considerably the cost of gauges 
to cover the whole range of engineering. 

(10) A final practical reason why it is suggested that 
the B.E.S.A. should abandon the proposal to have the 
low limit on the nominal line is that if the system pro- 
mulgated by it has this feature a very large number of 
firms will be unable to adopt the B.E.S.A. new standards, 
because of the stock of gauges and tools they have used 
in the past for systems involving plus and minus hole 
limits, and aiso because of the disorganisation which 
would be caused by the change in their drawings. It will 
be thus impossible to avoid the perpetuation of plus and 
minus hole limits, with the result that one of the chief 
objects of , standardisation—uniformity—-will not be 
obtained. 

Looking at the matter from the other point of view, 
those firms at present working with limit systems embody- 
ing the feature of the low limit on the nominal line are 
very few in number, and in all probability only a small 
proportion of them are actually using limit gauges. If 
those few can be persuaded to change to a system involving 
plus and minus hole limits, their gauges can be rendered 
suitable by merely grinding them down to the new sizes, 
and very little serap will result. 

As to the firms already using plus and;minus limits, many 
of them will not object to change toa similar system, pro- 
vided the change is backed by the sanction and authority of 
the B.E.S.A., because the limits of such a system will neces- 
sarily not be very different from those at present in use. 
It is safe to anticipate that a large ‘proportion of existing 
stocks of reamers, mandrils and gauges will suit both 
systems, which in many cases might be used simultaneously 
during the transition period. ; 

In conclusion, reference may be made to the chief 
argument put forward by those who are in favour of a 
low limit of nominal size. They contend that the number 
of present users of limit gauges is small compared with 
the many—now using standard plugs—who in all proba- 
hility will adopt limit gauges in the near future. It is 
on this account that existing limit gauge practice is put 
aside as an unimportant factor in the settlement, while 
it is contended that the large majority who are working 





to standard plug gauges without a definite tolerance 
need only the addition of suitable high limit plugs to place 
them among the more enlightened who are already working 
with limit gauges. 

It should be remembered, however, that standard plugs 
wear considerably if used in the shops, and that in con- 
sequence only a small proportion of such plugs will be 
serviceable for limit gauges with the low limit of nominal 
size. They may suit quite well for their present method 
of use, but when the making of pieces on an interchange- 
able basis is undertaken, the slackness of control of gauge 
sizes acceptable for the old, and still too prevalent method 
of fitting piece to piece will no longer be admissible. It 
follows that if these gauges are to be used for a limit 
system, very careful preliminary measurement will be 
necessary, and if serious scrapping is to be avoided the 
low limit can only be fixed below the nominal. 

Furthermore, the attitude that the present users of 
limit gauges form a negligible quantity is not acceptable. 
If comparatively few in number, they are by no means 
unimportant in the trade, and any new scheme of limits 
which may be so different from the limits used by such 
firms that they cannot afford to adopt them, cannot be 
in the best interests of the industry as a whole, nor in 
particular of the B.E.S.A., the measure of whose success 
in standardisation depends on the extent to which its 
recommendations are adopted. 








New Cable Standards. 





TuHE following statement has been issued by the Cable 
Makers’ Association, of Sardinia House, Sardinia-street, 
Kingsway, London, W.C. 2 :— 

The issue by the British Engineering Standards Associa- 
tion of a new specification for insulated conductors for 
electric light and power purposes would in any case excite 
some interest in the electrical industry, but the new specifi- 
cation differs in many respects so radically from its pre- 
decessors that it calls for more than a passing mantion. 

The standardisation of electric light and power cables 
was first initiated by the Cable Makers’ Association, who, 
in 1900, issued a standard list of sizes and dimensions. 
These were at that time based upon the legal standard 
wire gauge, generally known as S8.W.G. In 1903 the 
Engineering Standards Committee, in collaboration with 
the C.M.A., took up the question of standardising electric 
light and power cables, and largely adopting the original 
work of the C.M.A. issued Report No. 7, which, in several 
editions, has existed up to the present time. This was 
also based upon the legal standard wire gauge. In 1914 
a revision was already in contemplation, because the 
International Electro-Technical Commission _ slightly 
revised the definition of the resistance of electrolytic 
copper, but the war brought this work for the time being 
to a close. 

The war, however, has brought to the front as never 
before two questions. First, the value of standards as 
an aid to rapid production. Second, the vast effect of 
limiting numbers of patterns and sizes in enabling stocks 
to be produced and assemblies of parts to be made. It 
resulted that various standardising authorities, such as the 
Cable Makers’ Association, the Institution of Electrical 
Engineers’ Wiring Rules Committee, the Institution of 
Electrical Engineers’ Ship Electrical Equipment Com- 
mittee, had arrived at a common view that : 

(a) There ought to be a smaller number of standard 
sizes. 

(b) The designation should be by dimensions—area— 
and not by wire gauges,‘ which have no international 
currency. 

These principles having been adopted, the Cable Makers’ 
Association requested the Engineering Standards Com- 
mittee, now the British Engineering Standards Associa- 
tion, to ask the Power Cables Sub-Committee to consider 
and report on a revision of Report No. 7. After a series 
of meetings spread over many months a new specification 
has been produced and issued. 

The basis of this is a table—Table I.—giving a series of 
thirteen wires ranging in diameter from .0076in. to . 1030in. 
From these wires are drawn up a table—Table IT. —of solid 
and stranded conductors ranging in area from .0010 
square inch to 1 square inch, there being twenty-four 
sizes. It is interesting to compare these with the old 
standards—Report No. 7. The series of wires ordinarily 
used in making up cables embodied twenty-five sizes, 
and the conductors recognised as standard and covering 
the same range as the present list contained fifty-nine 
sizes. The sizes in the new list are designated by their 
nominal area, that is, area expressed at most by three 
significant figures, these nominal sizes being within a very 
small percentage of the actual calculated area. Corre- 
sponding to the standard ordinary conductors are two 
tables of flexible conductors. The first, which is for 
flexible cords, comprises six sizes, which are substantially 
those now ordinarily used. The final table—Table IV.— 
is a table of flexible standard conductors, correspending in 
area to the areas of the main table. In most cases only 
one degree of flexibility is provided, but in some cases a 
duplicate cable is given for purposes where only moderate 
flexibility is required. 

In the course of the discussions it has been urged by 
users that it would be convenient if details and prices were 
published per thousand yards, and that the standard coils 
for both cables and flexible cords should be 100 yards, 
and this course has been adopted, both in the standards 
specification and in the manufacturers’ catalogues, except 
as to the designation of insulation resistances which, to 
avoid confusion, is given on a mile as heretofore. 

The greatest difficulty in a change of this kind will be to 
overcome habits of specifying or asking for old sizes. 
During the war consumers were only too glad to take what 
they could get on the market, and this fact has shown most 
of them that there is no real gain in the use of other than 
standard sizes. The change has been made at the express 
wish of users of cable, and it is hoped that the industry will 
unite in adopting, and as rapidly as possible using, only 
the new standard sizes. 

The accompanying table shows the sizes which in the 





past have been used, and gives for comparison the sizes 
which may be substituted from the new tables. 


Conductors and Arees. 


New standard. Old standard. 


New nomine] No. and diameter No. and gauge or Old nc minal 
area in in inches of diameter in area in 
sq. inches. wires comprising inches of wires in| sq. incl.es. 
conductor. conduetor. 


0010 1.036 1/20 S.W.G. 0010 


0015 1.044 
118 = 0018 
3/22 “3 0018 

0020 3/.029 - 

7/25 a . 0022 
0050 3/.036 3/2 - 0020 
7/23 ra 0031 
0950 1). 04 1/16 re 0032 
7/22 0042 

0045 7/.029 
veri) 0049 
0070 7/.036 7/20 x. 0070 
7/19 se 0086 

0100 7.044 
‘ 7/18 Pe 0125 

O145 7/.€652 
TV a 0170 
0225 7/.064 7/16 os 0221 
19/18 Ee 0338 
7/14 _ 0346 

0400 19/.052 
19/17 ms 0459 
0600 19/. 064 19/16 ae . 0600 
0750 19/.072 19/15 se . 0750 
19/14 Pe 0937 

. 1000 19.083 
. 1200 37/. 064 37/16 - . 1168 
19/13 = . 1250 
. 1500 37/.072 37/15 a . 1500 
37/14 hs . 1824 
2000 237 /.083 37/083 incl es . 2000 
2500 37/.093 37/092 — . 2500 
. 3000 37/.103 37/.104 .. . 3000 
4000 61/093 61/.092,. . 4000 
- 5000 61/.108 61/.104 .. . 5000 
. 6000 91.093 Of /7322. .. . 6000 
. 7500 91/.103 91/.101 ,, . 7500 
1.0006 127/.103 127.101 1.0000 








The Possibilities of Further Econo- 
mies in Road Transport.* 
By T. CLARKSON, M. In t. C.E. 


Post-wAR PROBLEMS. 


Iv has been truly said that he who is able to make two 
blades of grass grow where only one had grown formerly 
renders valuable service to the community. I venture to 
state that no greater service can be rendered to the com- 
munity than by reducing the cost of road transport. 

I place emphasis on road transport because I believe 
that, notwithstanding the development of other forms of 
inland transport—aerial, canal, and railway—it is chiefly 
to the commercial motor vehicle operating upon common 
roads that we must look for the solution of inland transport 
problems in the future. 

Transport is a master-key industry, since not only are all 
other industries dependent upon it, but actually there is 
no part of the national life which is not affected by efficiency 
of transport. Transport being a master-key industry, 
it naturally follows that a reduction in the cost of transport 
confers an immediate advantage upon the whole industrial 
life of the nation. 

To the uninitiated it will scarcely be realised what is the 
significance of a penny per vehicle mile in the cost of 
transport. It is not without reason that large motor 
transport organisations have found it necessary to analyse 
their working costs in the greatest detail to one-thousandth 
of a penny per mile. To put the matter in a nutshell, 
one penny per mile reduction in the cost of operating 
London’s fleet of motor omnibuses would represent an 
annual saving of about half a million pounds. How many 
millions may possibly be saved annually to the whole 
nation [ am not at present prepared to say, but it is certain 
that a reduction in the cost of road transport would be felt 
appreciably in quickening the industrial life of the com- 
munity, and in enabling operations to be conducted profit - 
ably, which with dearer transport, could only be done ata 
loss. 

The question is: How can a substantial reduction be 
made in the cost of road transport ? This question may 
be regarded as the text of this address, during the course 
of which I hope to indicate some possible clues to a solu- 
tion. 

In analysing costs we cannot obtain better information 
than by an examination of the operating expenses of a 
London omnibus company. I suggest this for the reason 
that the omnibus service of London is probably the inost 
perfectly organised road transport service in the world. 
It is certainly the most strenuous, for be it remembered 
that each of the vehicles does over 30,000 miles per annum, 
with frequent stoppages inherent to the service. 


ScHEDULE OF WoRKING EXPENSES. 


(1) Administration Expenses. — Carriage, incidental 
expenses, legal charges, office rent, rates, &c., postages, 
printing and stationery, salaries, travelling expenses. 

(2) Annual Overhaul of Vehicles.—Material, wages. 

(3) Depreciation.—Omnibuses, sundries. 

(4) Garage Expenses.—Cleaners, cleaning and testing, 
clerical, labour, lighting and water, rates and taxes, rent, 
repairs, upkeep of service cars and lorries, waste, files, &c. 

(5) Traffic Expenses.—Accidents, conductors, drivers’ 
fuel, inspection, insurance, labour, learners, licences, 
lubricating oil, punches, supervision, tires, uniforms, way 
bills and tickets. 








* Pre:idential address to the Instituticn of Autemohile Engi- 
neers, October 22nd, 1919. Abridged. 
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(6) Maintenance of Cars.—Wages, materials. 

(7) Wages of Repairs to Chassis.—Supervision. 

(8) Management. 

The above schedule may include some items of expense 
which would not appear in other transport organisations 
of a different character, but it may be taken as exhaustive 
and complete from the point of view of an operating 
company. It is certainly a formidable array of expenses 
to attack with the pruning knife. 

Having regard to the state of flux in which we are living, 
both for materials and labour, it is impossible to give 
accurate figures for each of these items. 


WAGES. 


It may be stated with approximate truth that direct 
wages absorb about 40 per cent. of the expenses. Control 
of wages may be regarded by some as outside the sphere 
of the automobile engineer, but it is very desirable that 
any engineer in charge of a motor undertaking should be 
in sympathy with labour, and should give close attention 
to the matter of wages and conditions of supply, otherwise 
he finds himself left in the hands of labour extremists who 
try to create discontent amongst employees, very often 
much to their disadvantage. 

Some of the agitators of the present day take the view 
that now is the time to upset all industrial peace and 
harmony in the hopes of obtaining some idealistic condi- 
tion which they themselves are unable to define. It is 
significant of the unreasonable character of their demands, 
that some of these misleaders of labour should attempt 
to coerce the Government in matters of foreign and 
domestic policy, under threat of paralysis of national 
industry, by stoppage of transport. Some of the demands 
as to conditions of employment are inconsiderate and 
unreasonable. Labour does not seem to understand the 
limitations set to the successful operation of public 
services, and it appears to be, if not our duty, at least the 
wise thing for us, to inquire into the source and support 
of this unhelpful, irrational, and obstructive spirit in the 
mass of workers with whom we have to co-operate in our 
joint service of the public interest. 

As men deeply interested in transport we cannot stand 
idly by and not raise a finger to indicate an obvious danger 
to the industrial life of the community. Much is probably 
due to defects in the elementary education of our workers. 
Employers of labour have been too little consulted, and 
perhaps they have not been sufficiently- keen to interest 
themselves in educational questions. We have left these 
matters to other classes and other interests, and we find 
ourselves confronted with an active generation mis- 
trustful of us and blankly ignorant of business conditions 
and economic laws. 

Wages of motor transport workers have been successively 
advanced during the period of the war in order to meet the 
abnormal conditions. Not only have wages been increased, 
but hours have been reduced, and yet still further demands 
are made, not, I believe, by the workers themselves, who 
know they are well paid, but by other interested parties, 
who act upon the assumption that there is no limit to the 

* squeezability ’’ of the transport industry. No sensible 
person objects to workers being paid so that they may live 
comfortably and have leisure for recreation and improve- 
ment. When these advantages are secured any further 
advance is an unfair tax upon the rest of the community 
and should be resisted like any other form of profiteering. 

To speak plainly, the worker in too many instances has 
been brought to regard the employer, not as his fellow- 
worker, but as an antagonist against whom he wages war 
and against whom it is his interest to wage war. Except 
in a few individual instances the employing class of the 
country has done scarcely anything to dispel these ideas. 

We have to realise that just as it is necessary by proper 
advertisement and salesmanship to keep upon good terms 
and in a state of mutual confidence with the consumer, so 
it is equally necessary to watch and do our best to control 
our general relations with labour. Can we really complain 
if a mass of men, totally ignorant of business conditions, 
are flattered and persuaded by interested leaders into 
attitudes of irreconcilable antagonism ? 


FUEL. 


After wages, the most important item of expeuse in road 
transport is fuel. The subject of motor fuel is alone a large 
proposition and one which cannot be exhaustively dealt 
with in a section of this address. An attempt must, 
however, be made to present a broad view of the fuel 
situation. 

First, there is the natural division of fuels which are 
suitable for internal or for external combustion: and 
secondly, fuels of foreign or domestic origin. Of fuels 
suitable for internal combustion we have liquid and 
gaseous hydrocarbons, including :- 


Celorific value Approximate 
Origin. in B.Th.Us, 
B.Th.Us. per penny. 


Fuel. 


4,500 
1,500 3,000 
10,500 
4,800 
8,300 


18,000 per Ib. 
12,400 
19,000 
17,300 
500 per cub. ft. 


Petroleum ~pirit Foreign 
Alcohol . 
Paraffin 

Benzole 

Coal gas 


Dome tic 





Of fuels suitable for external combustion we have the 
following solids and liquids :— 


Calorific value Approximate 
Fuel. On igin. i B.Th.Us. 
per penny. 
15,000 per Ib. 
14,112 ,, 
12,000 ., 
7,200 ,, 
16,050 
12,000 
17,390 


Dome. tic 


Anthracite 

Coal 

Coke 

Lignite 

Creosote oil 
Charcoal WS 
Heavy petr. leuin 


57,600 
20,600 
Foreign 22,700 





The number of B.Th.Us. obtainable for a penny is, of 
course. subject to market fluctuations. Some of the fuels 





in the second category may be adapted for internal use by 
a partial external combustion in a gas producer. 

As an illustration of the increasing consumption of motor 
spirit the following figures, relating to the U.S.A., are 
significant :—The consumption in 1915 was 200,000,000 
gallons over 1914; the consumption in 1916 was 
280,000,000 gallons over 1915; the consumption in 1917 
was 640,000,000 gallons over 1916; the consumption in 
1918 was 360,000,000 gallons over 1917; a total increase 
of 1,480,000.000 gallons. 

The check in the rate of increased consumption recorded 
for 1918 is explained by the ban on joy-riding due to the 
war: but for this abnormal condition it is probable that 
the increase for 1918 over the previous year would have 
been nearer 800,000.000 gallons. 

The enormous rise in consumption of motor spirit in the 
United States indicated above is doubtless accompanied 
by corresponding increases in the consumption of this fuel 
in other countries. I have no figures to show the increase 
in the world’s production of motor spirit during this period, 
but it is significant that the price of spirit has advanced 
concurrently about 200 per cent. This is a very dis- 
turbing fact to automobile engineers, and one which 
accentuates the urgent need for taking all possible steps to 
encourage the employment of other fuels. 

One result of the war has been the development of 
benzole recovery from coal and shale distillates at by- 
product recovery ovens and at gasworks to the extent of 
some forty-two million gallons per annum. Used merely 
as a motor spirit, the present contribution to the fuel 
resources from this source is relatively insignificant ; in 
fact, sufficient only to meet the new demand due to a few 
weeks’ output of Ford cars alone. 

Benzole, however, has an economic value far greater 
than its mere intrinsic fuel value, and its present use 
undiluted illustrates one instance of the need for a policy 
which would ensure its utilisation to the best possible 
advantage. It need only be mentioned that considerable 
economies are possible by its judicious use as a diluent 
with petrol, and that as an admixture the use of alcohol 
as fuel for existing types of internal combustion engines, 
which otherwise is largely impracticable, becomes possible, 
and a very important alternative source of fuel supply 
may thus be opened up. 

Of fuels produced in this country the greater part are 
not suitable for internal, but for external, combustion, 
and it will be noted from the column giving the approxi- 
mate number of British thermal units obtainable for one 
penny that the external combustion fuels are considerably 
cheaper than those suitable for internal combustion. To 
some people there appears to be something magical in the 
words ** internal combustion,” rather like that blessed 
word *‘ Mesopotamia ;*’ but, after all, transport is essen- 
tially a commercial operation, not influenced by sentiment 
but by the hard condition of pounds, shillings and pence. 
Whether it is more economical to adopt int2rnal or external 
combustion for road transport depends primarily upon 
two things: first, the cost of the fuel per gallon or per 
pound; and secondly, the mileage per gallon or per 
pound. For example, a fuel suitable for internal com- 
bustion may cost 2s. 4d. per gallon and transport a 3-ton 
load seven miles per gallon, which is equivalent to a fuel 
cost of 4d. per mile, while another fuel suitable for external 
combustion may cost 6d. per gallon and yield only three 
miles per gallon, the cost per mile being half that of 
internal combustion. 

The fascination of internal combustion has unfortunately 
caused the development of the external combustion motor 
to be neglected and discouraged, notwithstanding the fact 
that fuels which cannot be immediately combusted inter- 
nally are relatively cheap and plentiful. 

Interesting developments are proceeding towards a 
combination of internal and external combustion, as in 
the “ Still” engine, in Colonef Smith’s gas producer, and 
in other devices, which are designed to secure higher 
thermal efficiency and to open a way for the employment 
of fuels hitherto unsuitable for internal combustion. 
These investigations will be observed with keen interest. 

The second column of figures against the list of fuels has 
been obtained by dividing the calorific value of each fuel 
by its approximate cost in pence per pound, by which we 
get a comparison of the relative cost of purchasing thermal 
units in each kind of fuel. 

It will be noted that coke is the cheapest form in which 
to purchase thermal units. This, coupled with the fact 
that coke is not an imported fuel, but is being produced 
regularly and in increasing quantities, as a by-product in 
the manufacture of gas, makes coke an interesting subject 
for consideration as a commercial motor fuel. It is, 
however, not a highly concentrated fuel and its bulk 
militates somewhat against its employment on long- 
distance service unless arrangements are made to pick up 
supplies at, say, every 20 to 30 miles. 

The coke should be graded in size so as to pass a 2}in. 
and not to pass a in. ring, and it should preferably be 
dry. To illustrate the importance of this it may be 
pointed out that a ton of coke containing 10 per cent. of 
moisture is actually only 18 cwt. of coke plus 2 ewt. of 
water. Also, before the coke can be burnt this water 
must be evaporated, therefore some of the thermal value 
of the 18 ewt. of coke has to be expended for this pur- 
pose. The net result is that 19 per cent. of moisture reduces 
to less than 18 ewt. the amount of coke actually available 
for useful purposes: Dry coke has the further advantage 
of giving off less fume and making less clinker. A 3-ton 
lorry can be run 100 miles a day on coke without clinkering 
until the end of the run. 

Trials conducted last year by a Government department 
with a coke-fired 3-ton lorry recorded a daily fuel cost of 
3s. 10d., as against 10s. per day for petrol lorries doing 
similar duty, a saving of over 60 per cent. in fuel cost, with 
the added advantage of using a fuel made on the spot. 

Pulverised coal is unsuitable for internal combustion, 
but can be blown into a fire-box and combusted very 
efficiently. The employment of finely pulverised fuel has 
extended enormously during recent years both for metal- 
lurgical purposes and for steam raising, for stationary 
plants as well as for locomotives. This fuel can be made 
from coal dust and “ duff,’’ which has practically the same 
calorific value, but is several shillings per ton cheaper than 
large coal. The difference in cost more than pays for the 
expense of drying and pulverising. 

This fuel, again, is not in a highly concentrated form— 





a cubic foot weighs from 301]b. to 501b.—and does not 
therefore seem suitable for long-distance road work unt! 
supplies can be arranged for at intervals en route, 

Electric vehicles, which at first sight appear to he 
exempt from the fuel problem, are, of course, in reality 
merely devices for using at second hand the potential 
energy of relatively cheap fuel, which is usually combusted 
externally to drive a highly efficient steam turbo-generator. 

Reference should be made to the investigations of the 
Inter-departmental Committees on the employment of 
gas as a source of power in substitution for petrol and 
paraffin products and on matters concerning the pro- 
duction and utilisation of aleohol for power and traction 
purposes. 


MAINTENANCE. 


Maintenance is an item of expense controlled chiefly | 
five influences, namely :—(1) Design of vehicle; (2) 
driver's efficiency: (3) garage organisation; (4) road 
conditions ; (5) maximum speed of operation. 

Each of these influences might form the subject of a 
paper going into much greater detail than is possible in 
this address. 


DESIGN. 


It is perhaps in design, especially of the chassis and «ll 
its details, that the influence of the automobile engineer 
can be most powerfully exercised towards a reduction of 
operating expenses. Excellence of design may be judged 
by the general principle of ability to do the greatest mileage 
without needing repair. This is sometimes expressed as 
the « ability to stand the maximum neglect with impunity.” 
! prefer the expression “‘ minimum attention’ to “ maxi 
mum neglect,” as attention and nelgect are as wide apart 
as the poles, and may be taken to represent the spirits of 
light and darkness in the matter of transport economy, 
The correct principle of economica! maintenance is to 
eliminate neglect and to deal immediately with matters 
needing attention, to anticipate trouble in its incipient 
stages, and thus prevent rapid degene ration by the develop 
ment of graver troubles ; in other words, the policy of a 
‘* stitch in time ”’ instead of ** letting things rip *’ as long 
as possible. 

The designer's aim should always be simplicity and the 
elimination of all non-essentials. This is true not only of 
superfluous parts, but also of superfluous material. It is 
useful to remember that the part which is not there can 
never be misused, never causes trouble, costs nothing for 
maintenance, saves weight, and leaves more space for 
getting at things which are essential. The reduction in 
the weight of a vehicle up to a certain point will reduce 
operating expenses, but should the reduction in weight be 
carried beyond this point the expense of maintenance 
would increase as a direct result of the reduced factor of 
safety. 

The automobile designer, when considering the elimina- 
tion of unnecessary parts, will carefully study the essentials 
of different types of vehicles, e¢.g., as between an external 
and an internal combustion engine. In the former ; 
crank shaft with a single crank can be made to do the 
work of four cranks operated by internal combustion, with 
a corresponding saving in cylinders, pistons, connecting 
rods, valves, bearings, cams, and other gear. Also in the 
external combustion engine both the magneto and the 
carburetter can be dispensed with, while the gear-box may 
have two forward speeds instead of three or four which are 
desirable with the internal combustion engine. On the 
other hand, the external combustion engine needs a 
generator, which the internal combustion engine does not 
require. 

Experience shows that the external combustion engine 
continues to hold the field in the heavier class of vehicles. 
It will be interesting to observe how the application of the 
same principle may be extended to the lighter and swifter 
class of commercial transport, and so develop the use of 
cheaper fuels produced in this country, which are unsuit- 
able for internal combustion. 

Inseparable from simplicity is accessibility, or the 
quality of getting at a part in the shortest time and with 
the least inconvenience to other parts, designing each part 
in such a manner that it is least likely to need attention. 
and arranging that attention can be given in the shertest 
time when it becomes necessary. 


DRIVERS. 


In view of the fact that the driver influences running 
costs so seriously, it is extremely desirable that efficient 
and economical drivers should be specially encouraged. 
The driver who is reckless of expense is naturally in danger 
of losing his job, especially when trade union condition- 
ignore individuality and require that the careless and 
indifferent man be paid the same rate as the highly efficient 
one. s 


GARAGE ORGANISATION. 


A highly skilled but relatively small staff, assisted b) 
cheaper labour, the best labour-saving devices, and prope! 
stores organisation, are most likely to secure that a vehicle 
shall be in dock for the shortest time possible consistent 
with proper maintenance, bearing in mind that a vehicle 
in dock is a double expense, as it is not only not earning 
money, but is a cause of expense for labour and material. 


Roap CoNnpbIrions. 


It is recognised that one of the most effective ways of 
reducing the cost of vehicle maintenance, as well as injury 
to adjacent property, is to provide a smooth and even road 
surface upon a foundation that is adequate to the needs of 
modern traffic. The provision of such roads is a matter 
of urgent national importance, necessarily precedent to 
the proper development of inland transport. Money 
wisely expended in road improvement will certainly earn a 
good return. 


SPEED. 


The cost of maintenance is closely related to the maxi- 
mum speed, certainly in not less ratio than the square of 
the speed, and probably in a greater ratio. When inaugu- 
rating a transport service it should therefore be considered 
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what is the least permissible maximum speed consistent 
with the essential requirements of the service. 


Tires. 


Since solid rubber tires are now being used almost 
exclusively for all classes of commercial vehicles—except 
the lighter types, which run on pneumatics—it is very 
interesting to note how the cost of such tires has been 
vradually reduced in fractions of a penny per mile by 
improvements in manufacture and by the healthy com- 
petition between contractors for tire maintenance upon a 
mileage basis. 

Wherever the daily mileage can be properly recorded 
as in a motor omnibus service, where the vehicles operate 
regularly between definite pomts—it is preferable not to 
purchase tires outright, but to contract with the makers 
for their maintenance upon a mileage basis. In the early 
omnibus tire contracts, made about fourteen years ago, 
thesum charged per mile was approximately four times what 
is now charged for the same service. This remarkable 
reduction in operating expenses is very creditable to the 
enterprise of the tire manufacturers, and I am of opinion 
that we cannot look for much further reduction in the cost 
of tire maintenance. 

Even where tires cannot conveniently be operated upon 
a mileage basis the general improvement in their manu- 
facture, stimulated by the mileage contracts, secures a 
corresponding advantage to the ordinary user, 


LUBRICATION, 


Notwithstanding all that has been written concerning 
lubrication, it does not yet appear to be clearly recognised 
that the tubricant is an actual part of the constructional 
material of the engine or other piece of machinery: in 
other words, without the lubricant the construction of the 
engine is incomplete. 

It follows immediately from this recognition that the 
same care which is devoted to testing and selecting the 
solid material of an engine should also be given to the 
liquid material, with this important difference: that 
whereas the solid material is not liable to subsequent change 
in character, except what may be due to “ fatigue,” the 
quality of the liquid material may, on the other hand, be 
seriously depreciated by subsequent neglect of proper 
vigilance. The chassis builders’ specification for the 
lubricants to be used can generally be relied upon. The 
difficulty has been to ensure the maintenance of the 
quality of the lubricants supplied, especially has this been 
true of special oils, such as those required to resist high 
temperatures. 

ACCIDENTS. 


Accidents represent another item of transport expense 
which may be reduced to still smaller dimensions. Acci- 
dents are not only a cause of expense, but also of suffering, 
and therefore for humanitarian as well as for financial 
reasons every care should be taken to prevent injury to 
persons and property. 

The steps which are being taken by the “‘ Safety First ” 
organisation to inculcate rules and habits of safety in 
children and pedestrians and the encouragement to drivers 
of all classes of vehicles, both horse and motor, to give 
greater consideration to the avoidance of accidents, cannot 
fail to have beneficial results. 


DEPRECIATION. 


Consideration of the depreciation of commercial vehicles 
introduces us to the vexed question as to what is the proper 
percentage of the first cost to write off annually. It has 
been the practice with some transport concerns to write 
off the whole cost in five years ; on the other hand, there 
are vehicles which, after ten years’ service, are regularly 
doing over 100 miles a day. 

With proper maintenance and upkeep a vehicle may 
operate after ten years’ service as efficiently as when first 
put on the road. 

Depreciation should be regarded more as pertaining to 
the type of vehicle, the efficiency of which is limited by its 
design. It should always be remembered that the first 
cost of a vehicle is of secondary importance to its cost of 
operation. It may be that £200 expended to secure a 
superior type of vehicle may result in an annual saving of 
possibly half this sum in cost of operation. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Further Advance in Galvanised Iron. 


THE condition of the galvanised sheet market, 
concerning which I had to report an advance in prices 
last week, is becoming an increasingly important matter. 
The advance of 20s. per ton last week has now been 
followed by a further increase of £1 10s. to £2 per ton, 
making a total rise of £2 10s. to £3. Prices now, therefore, 
stand at £34 to £35 per ton for corrugated 24-gauge 
material, f.o.b. Liverpool, or other equal-distance out- 
ports. The movement is due partly to increased cost of 
production and partly to the steady improvement which 
is going on in the overseas demand. Steel sheet bars as a 
raw material for rolling down in the sheet mills are still 
in very short supply, and they are fetching £15 5s. per 
ton, as compared with £14 15s. three weeks ago. Spelter 
is also dearer. The fact is that the galvanised sheet trade 
has not ‘‘come into its own” in respect of selling prices 
either during the war or since, until now, owing to the 
complete eclipse of the export trade. Manufacturing 
interests concerned in thig branch of the British iron 
market in ell the districts have, therefore, considerable 
leeway to make up before they can be said to have been 
placed upon anything near the level of profit attaching 
to the bar, hoop and strip iron trades, or any other de- 
partments in the manufactured iron business which may 


demand has definitely turned, ‘‘ boom” prices are looked 
for in the early future of the galvanised sheet trade. The 
£35. figure which I have quoted above as attaching to 
some sales this week must not be regarded as the market 
standard just vet, but some sales have been made as high 
as that, and the number of such sales is increasing. On 
*Change, in Birmingham, this Thursday afternoon, indeed, 
some galvanisers, anticipating shortly the ‘“‘ boom” 
which I have suggested, declined to quote, alleging that 
the demand had ‘‘ become unmanageable,” and that 
supplies of materia! are extremely unreliable. There is 
no question that the shortage of semi-iinished material 
is becoming serious. Strikes in South Wales have held up 
production at great steel works, formerly relied upon for 
a large proportion of the supplies of this district. This 
deprivation has been keenly felt. It is not possible, 
owing to raw material limitations and the insufficiency of 
qualified labour, to get into commission the large pro- 
portion of galvanising plant which has been idle since tho 
war. It is estimated that only about 40 per cent. of the 
productive capacity is being utilised. This is inadequate 
to meet the export demand for galvanised sheets. as it 
has now developed, hence buyers are willing to pay more 
money if they can only get the preference. Demand is 
growing for overseas markets in South America, South 
Africa and in a lesser degree for Scandinavian countries, 
and with the limited output practically the whole of the 
black sheets produced are absorbed for galvanising. There 
is a similar stringency in tin-plates, which have advanced 
very markedly, being now quoted at 42s. per box, and it 
is difficult to place any new business for delivery before 
March. 


The Iron Trade and Transit Difficulties. 


Apparently there is some keenness_amongst the 
bar iron makers to obtain orders, and a promptness of 
delivery which to merchants is quite a new experience 
since the cutbreak of war. One large merchant reports 
this week the delivery of bars within three days of placing 
his orders. Business appears to be restricted to home 
requirements. One large Black Country firm this week, 
it is reported, turned down a good line of 1000 tons of 
bars offered through London merchants on behalf of an 
overseas buyer. Best bars remain on the basis of £25 
to £26 per ton. Good second-class bars and nut and bolt 
iron command £22 10s., delivered in the district. The 
call for puddled iron is not excessive, and £17 5s. is the 
minimum for bars and heavy billets, with an extra £1 per 
ton for light billets. Reports suggest that the men are 
working more steadily. The iron strip mills are doing 
better since the reduction in price from £24 to £22 10s. 
They are assisted by the check which has been given 
American competition. Producers of manufactured iron 
and stecl will not enter into contracts of any magnitude 
this week without safeguarding themselves very completely, 
not only against the increased railway rates which are 
expected at any time now, but also against any other 
contingency which adds to the ecst of production. The 
freights question makes itself felt in a great deal of current 
business. War-time quotations were always f.o.t. at 
makers’ works. The old practice of quoting delivered 
prices has now been largely reverted to, however, and 
sellers are very much on their guard against accepting 
responsibility for increased freights. Complaints are 
again very frequent as to the railway truck shortage, 
which is interfering with production at the ironworks a 
good deal. Part of the trouble is attributed to the holding 
up of trucks by the State Transport Department. At one 
large concern in the North Midlands wheré material was 
wanted, application was made te the Transport Depart- 
ment for the release of some hundreds of idle trucks, 
very much needed for the conveyance of large quantities 
of blast-furnace material. The request was refused, ‘‘ as 
the Department considered the trucks would be needed.” 
Although this happened several weeks ago, it is positively 
asserted that these empty trucks have since continued idle, 
and any prospective national use for them has not been 
discovered. Such cases are strongly commented upon 
by ironmasters. 


American Pig Iron and Midland Prices. 


Blast-furnaces in the Black Country are better 
off for fuel than they have been for some time, and in 
the absence of disturbing causes there has been a little 
improvement in output. A good deal of inferior iron has 
been produced since the furnaces were re-started, which 
was inevitable after the period of suspension during the 
railway strike. The supply of foundry grades is con- 
sequently kept short, and deliveries are confined to cir- 
cumscribed limits. There is no disposition at present 
to alter prices of Midland pig iron, although the market 
is firmer, following the news of advances of two to three 
dollars per ton in the price of American pig iron. A fair 
amount of forge qualities of pig iron is on the market, for 
which the demand is steady. Basic iron is still being 
produced, though not in nearly the same quantities as 
twelve months ago. The price is £8 17s. 6d. at furnaces. 
It is quite possible that some Staffordshire blast-furnaces 
making cold-blast iron may have to cease production 
as a result of the moulders’ strike, which has had a serious 
cflect upon the heavy ironfoundries of the district, which 
have generally ceased operations. 


Scrap. 


The market for all kinds of scrap is slow. Of 
heavy cast, practically no business is passing, small lots 
of light cast fetch £6 to £6 2s. 6d., and heavy wrought iron 
material commands £8 15s. delivered. 


Famine in Steel Billets. 


There is still a great demand for semi-finished 
steel of all kinds, and the shortage of supply is so great 
that it amounts almost to a famine. The price was 
advanced two or three weeks ago, and the market has 
been further strengthened by the news of an American 
advance ranging from two to five dollars per ton. Local 


consumers have been unfortunate through the operation 
of the railway strike, which arrested supplies equally from 
home and foreign sources. 


Some mills have been wholly 





be named, Now, however, that the tide in the overseas 


If French and Belgian steel 


idle through lack of billets, 





works carry out their undertakings, some-lots from those 
sources should arrive during November and December. 
But consumers of raw steel have had their faith severely 
shaken in foreign sources of supply, and are disposed to 
rely in future upon the British steel mills. Local users 
are hoping for improved supplies from South Wales. 
One large re-rolling firm not far from Birmingham with a 
capacity of 2000 tons per week has, during the past three 
weeks, turned out only 600 tons, and the place was at a 
complete standstill for one week, the trouble arising solely 
from inability to get billets. Rumours are prevalent of 
possible American supplies, but they do not arrive, and 
the new advance, with the rate of exchange still unfavour- 
able, will place fresh obstacles in the way of the importa- 
tion of steel. Importers say they have now difficulty in 
getting further orders accepted in the United States, 
and deliveries of material elready on order are being de- 
layed, in some instances till January next. The refusal of 
the furnace bricklayers on the Clyde to work under the 
conditions which have been prevailing is delaying delivery 
of finished rolled steel, which is urgently required locally 
for reconstruction purposes and for the cultivation of the 
export trade. 


The Engineers’ and Ironmoulders’ Wages Questions. 


Midland employers are fully alive to the circum- 
stance that this is an important week for the engineering 
industries, as wel! as for the ironfounding trades, respect - 
ing the eternal question of labour’s demands. The meeting 
of the court of arbitration in London in the middle of the 
week to consider the claim for an all-round advance in 
the engineering and iron and steel industries receives first 
attention, and next to that, of course, comes the attempt 
of the Ironfounders’ Friendly Society to re-open negotia- 
tions with the employers. The outlook in the Midlands 
concerning the moulders steadily gets worse. Night 
shifts are being abolished, and some firms are retaining 
only married men. [fn the case of some works the men 
are employed alternate weeks, and they are receiving 
unemployment pay the week they are not at work, this 
method having been adopted to prevent a complete closing 
down. The long continuance of the strike has made some 
ironfounders hereabouts impatient with the present system 
of collective bargaining. They state that if they had been 
at liberty to negotiate with their own men, the strike, at 
their works at all events, would have now been at an end. 
Mr. J. Davison, organiser of the Lronfounders’ Society, 
addressing the Coventry men this week, asked that the 
Government should set up a committee of inquiry in 
connection with the strike, adding that if this were done 
he would be prepared to recommend the immediate return 
of the men to work. The points with which the committee 
should deal were set out by Mr. Davison as :—(1) What 
was the production of castings of all descriptions in the 
United Kingdom during the war? (2) What is the pro- 
duction to-day ? (3) What was the price employers received 
for castings during the war? (4) What is the present 
price ? (5) What are the profits ? Mr. Davison said that 
both employers and representatives of the employees 
should constitute the committee, and there should be an 
independent chairman. A well-known Birmingham firm 
of employers has this week made a categorical reply to 
the points presented by Mr. Davison and other local 
leaders. The firm gives figures showing that while 
materials have gone up approximately one-third, wages 
have advanced more than double, output has dropped 
about one-third, selling prices have nothing like doubled, 
and the gross profits per cwt. have been reduced over 
25 per cent. Given, for argument, a works employing 
120 men, the firm points out that the 15s. per week advance 
now demanded would have meant for the last twelve 
months an increased wages bill of £4680, or £794 more 
than the total gross profit. Respecting the men’s pro- 
position that an additional Id. per ewt. put upon the 
present price of castings would discharge the 15s. advance 
asked, the Birmingham firm I am quoting states that the 
output figures it supplies would have yielded on the 
additional ld. per ewt. proposition approximately £245 
in the twelvemonth, which spread over fifty-two weeks 
per 120 men, works out approximately at 9d. per week 
each! Foundry pig iron hereabouts is being taken up as 
fast as it can be turned out at the furnaces. The fact that 
half the foundries are idle has had no apparent effect on 
the demand. The inference is that foundry masters are 
taking the opportunity of getting up stocks of material 
more reliable in quality than a good deal of that which 
they have had to make shift with during the protracted 
stringency. 


Wages in the Tube Trade. 


The workers in the welded and weldless tube trade 
of Birmingham and the Black Country have failed in 
their claim for an advance of 15 per cent. on piecework 
to compensate for reduced earnings under the 47-hours 
week. This decision is made known in the award which 
has just been issued of the Court of Arbitration in London, 
to which the matter was referred. The award states that 
the men have not established their claim. However, 
the men have this compensation that the court approves 
of the employers’ proposal to readjust wages, and con- 
siders “‘ that the principle upon which the readjustments 
should be made is that each worker who is paid by results 
should be able, with reasonable diligence and good time- 
keeping, to earn approximately the same amount of money 
as he ordinarily earned before the reduction of working 
hours.”” The court is of opinion that in applying this 
principle it is not incumbent on the employers to have 
regard solely to the actual record of a man’s earnings since 
the introduction of the shorter week, but that other 
relevant evidence, such as the earnings of men on similar 
work with equal facilities, and under similar conditions 
generally, may be taken into account. 


Mass Production and Labour Difficulties. 


It is becoming increasingly recognised in the 
Birmingham trades that mass production is one of the 
reconstruction developments upon which the Midlands 
must mainly rely to fortify and maintain any new trade 
position of a satisfactory sort established in face of foreign 
competition. Manufacturers are anxious to turn to account 
all they have learnt during the war of the advantages 
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which can be effected by mass production along specialised 
lines. There is such a constant demand that the fear of 
over-production is no longer present to check enterprise. 
What is keeping things back, however, is the continued 
unsettlement in the labour world. Regretful as is the 
situation, this one factor is determining many Birmingham 
manufacturers at present to limit their risks by shunning 
any speculative expenditure, with the result that, of my 
own knowledge, not a few mass production schemes are 
hung up. The principle of mass production is, of course, 
the sectionising of output. All the plant is designed and 
co-ordmated to fit in with this conception, as was the case 
in the days of munitions output. The new principle, of 
course, does violence to old ideas of craftsmanship ; each 
worker is called upon to concentrate on one job, or one 
small group of jobs, and in this way he or she becomes a 
specialist. This extinction of old methods of production 
is bound to encounter opposition of a certain sort from 
the workers. But it is quite certain that unless different 
labour views are entertained, Birmingham industries, 
equally with those of other parts of the kingdom, will be 
unable to meet the international competition which 
threatens. More use must be made of machinery and 
more use also of improved practice and organisation. 
By mass production output can be increased to a degree 
almost unimaginable. It is the way in which our chief 
industrial competitors have gained the upper hand at 
present, and no one has arisen to point out any better way. 
The “ sectionising * of work is an issue which will yet 
have to be faced in a good many branches of industry, 
and the sooner the workers acknowledge this truth the 
better for everyone. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general condition of the iron and metal 
markets here seems rather quieter, but this mev be in 
consequence of the apprehension of a general stoppage in 
engineering Owing to the exhaustion of the stock of cast- 
ings. There is, however, a belief that the foundrymen’s 
strike is now nearing its end, as both sides seem to be 
suffering from “ that tired feeling’’ which indicates a 
desire to get to work again. Probably the men have 
suffered most during the last six weeks, and it is difficult 
to imagine how they can have endured so long on the 
pittance supplied by the strike funds. The general 
question of engineers’ wages, however, will come forward 
soon for discussion, and one does not know whether 
permanent peace in the whole trade will be secured. The 
moulders’ attempt may be a mere preliminary to a much 
wider struggle. The master founders are tired of the 
stoppage, because there are now opportunities of making 
big profits on castings, consumers being ready to pay 
almost any price in order to get quick delivery. 


Metals. 


There was a sharp set-back in the prices for 
standard copper at the clcse of last week, and the whole 
of the advance gained since the end of September was 
wiped out ; but this seems to have had little effect on the 
prices for refined and manufactured copper. The standard 
market, which in former times governed the whole range 
of prices in the copper trade, has lost its controlling power, 
and it is astonishing what a very small amount of interest it 
excites in the minds of copper traders. Electrolytic and 
best selected ingot copper have been slightly easier as a 
result of a £7 per ton fall in standard, but the difference is 
trifling, and it is noticeable that dealers in the old metals, 
such as gun-metal and brass, have taken practically no 
notice of the recent movements in standard, whether they 
have been up or down. Strong copper sheets were quotcd 
at £149 per ton, and flat bottoms at £155 when standard 
copper fcll to £100. Copper tubes are at 1s. 73d. per lb., 
brass locomotive tubes at ls. 5}d., and brass condenser 
tubes, }in. by 18 w.g., at Is. 8}d. It is clear that makers 
of engineers’ tubes are out for a big profit, whether stan- 
dard copper is cheap or dear. They have evidently adopted 
the motto of Sir Walter Scott’s border farmer—* It’s a’ ain 
to Dandie!”’ The American news with regard to the 
copper market is rather confusing and uncertain. There 
seems to be a weakness developing there which may affect 
prices for a time, and it is quite probable that American 
copper producers will be disappointed in their rather 
exaggerated ideas as to European consumption next year. 
The political distractions of Europe are too great and too 
complicated to allow of a hope of quiet trading conditions 
in the near future. In the market for tin there has been 
very little movement of late, but no serious fall is anti- 
cipated. Those who are looking for an American demand 
to set in expect higher prices in consequence, and the extra- 
ordinary rise in the value of silver, of course, helps to make 
the present prices look comparatively low in the tin- 
producing districts where silver is the curret.cy. Befo:e 
the war £150 expressed in silver currency was as much as 
£300 is now, and this fact must not be forgotten when we 
are comparing past with present prices. Spelter has again 
been a very firm market, and many people think that the 
rise in values is not yet over. British producers look for 
a higher price to enable them to make at a profit without 
the assistance of the subsidy. The American market has 
been rather stronger, and a further increase in the demand 
is expected when the troubles in the steel trade are over, 
and the galvanising trace in stee1 sheets can proceed again. 
America will be bound to develop this trade now that both 
stee] and spelter are cheaper there than in Europe. In 
the market for lead there has been no sign yet of any set- 
back, but, of course, the large tonnage bought by specu- 
lators will not yet be put upon the market. One would 
be inclined to think that the rise has gone far enough now, 
and that if it goes much further large supplies will be 
attracted. Speculators of course look forward to a great 
demand next year for sheet lead, pipes, &c., to supplement 
the electrical demand now in existence, but we have been 
disappointed in this building trade demand before, and 
may be disappointed again. 





Foundry Iron. 


There is very much less buying of foundry iron 
now going on in Manchester, and it is probable that many, 
if not most, of the consumers have now bought sufficient 
to replenish their stocks, and that they will wait until 
they can begin to use some of what they have bought. 
At the moment consumptior here is practically nil, and 
it is only the fact that very little foundry iron is being 
made which keeps up prices. Some of the Midland fur- 
naces seem to be working better, but no improvement ir 
this respect is yet reported from the Cleveland district. 
It is perhaps to be hoped that furnaces are now beginning 
to accumulate some reserve stocks of foundry iron, and 
that when consumption begins again in this district 
supplies will be better; but there does not seem to be 
any expectation of lower prices just yet. At the moment 
sales are impeded not only by the fact of the moulders’ 
strike, and the consequent stoppage in consumption, but 
also because most sellers are now insisting upon a clause 
in all new contracts providing for a higher price if and 
when the railway rates are raised. This placing of con- 
tracts at an unknown price is, naturally, very irksome 
to the buyer, and, in fact, many of the sellers of pig iron 
on the Manchester Exchange dislike it almost as much, 
and will be very glad when they can again offer to deal at 
fixed rates. It is said by some that the change in the 
railway rates will lead to a rise of about 10s. per ton on pig 
iron, but this will scarcely apply to the Derbyshire prices. 
The latter iron was to be bought here this week at the old 
price of £9 7s. 6d. delivered, and some No. 4 Cleveland 
foundry might be had if founders here were willing to 
use it, but no No. 3 Cleveland was offered. 


Scrap. 

There was more inquiry for cast scrap this week, 
and consumers were more disposed to buy in view of the 
hope that the foundrymen’s strike would not last over 
next week. Dealers were a little stiffer, and were asking 
up to £7 10s. per ton for textile machinery cast scrap. 
There was no change in the position of heavy wrought 
iron or heavy steel m Iting serap. 


Settlement of the Building Trade Dispute. 


The threatened strike in the building trade in 
the North and West of England has been averted. Ata 
meeting of several thousand operatives held in Manchester 
on Sunday night it was decided to accept the terms offered 
by the National Conciliation Board last week. The 
original demand was for an increase of 4d. per hour. The 
results of the negotiations are the waiving of an agreement 
made last spring fixing wages for a period of twelve 
months ; the grant of an increase of 2d. per hour in large 
industrial areas at the end of this month, of 3d. per hour 
on January 3rd next, and of 4d. per hour on May Ist, 1920, 
when a 44-hour week will come into operation under the 
terms of an earlier agreement. Smaller increases have 
also been given to men employed in rural districts, and 
the new scale is to hold for nine months. 


Manchester Drainage. 

The annual report of the Rivers Department of 
the Manchester Corporation just issued shows that in the 
year ended March 31st the total charge on the rates was 
£171,081. Of this sum £120,180 was applied in the pay- 
ment of interest on loans and repayment of debt on the 
capital outlay on intercepting sewers throughout the whole 
of the city, and on the purification plant at the various 
sewage works. The volume of material delivered at the 
sewage works averaged 3,789,000 gallons a day. The 
sludge removed from the tanks during the year weighed 
over 15,000 tons, but the total sludge production during 
the year was 233,402 tons. Of this amount 207,600 tons 
were sent out to sea in tank steamers. The activated 
sludge plant at Davyhulme has been in operation through- 
out the year with satisfactory results. 


Barrow-1n-FurnNess, Thursday. 
Hematites. 


There is practically no change to note this week 
in the general condition of the hematite pig iron trade. 
Taking the whole of the district, there are 22 furnaces in 
blast, of which 14 are in Cumberland and the remainder 
in North Lancashire, but two more furnaces are expected 
to be in operation in Cumberland at any time. Orders 
are well held for the time being, but there is a dulness 
with regard to new business, for conditions are still far 
from settled, and the continuance of the moulders’ strike 
is holding back orders. So far as Barrow is concerned, 
there is no iron being used by local stzel works, as the steel 
mills have been idle since the commencement of the rail- 
way strike. This of course cuts down the demand con- 
siderably, although an outlet can be found outside the 
district for the iron made. Prices are steady, with parcels 
of mixed numbers of Bessemer iron running from £10 4s. 6d. 
to £10 12s. 6d. per ton, with special brands at £11 12s. 6d. 
per ton f.o.t. 


Iron Ore. 


The demand for iron ore is brisk all round, and 
local smelters are using up the whole of the supply avail- 
able. In North Lancashire a steady output has been 
maintained from the various mines, but in Cumberland 
labour trouble has cut down supplies somewhat. Prices 
are steady, with average quality native ore at 50s. per ton 
net at mines. Spanish qualities are at 46s. per ton c.i.f. 
Three cargoes of this ore arrived in Barrow Docks last 
week. 


Steel. 


In the steel trade there is again activity in West 
Cumberland, where the mills are busy on railroad material 
and other sections. At Barrow, however, with the excep- 
tion of the hoop departments, the whole of the plant is 
standing idle. The general demand for steel is just fair, 
but an improvement is looked for. Heavy rails are at 
£16 10s. to £17 per ton, with light sections at £18 5s. per 





ton. Billets are quiet at £15, and ship plates are quote 
at £18 5s. per ton, with boiler plates at £22 per ton. 


Shipbuilding and Engineering. 


Vickers, Limited, are in receipt of an order for a 
big oil-carrying steamer for the Anglo-American (iI 
Company. A similar vessel for the same company is now 
being built at Barrow. The moulders’ strike continues, and 
this is materially affecting other departments, which ar: 
held up on account of the fact that they have no material 
to work upon. 


Fuel. 


There is a brisk demand for steam coal, which is 
quoted at 32s. 6d. per ton delivered. Coke is in full 
demand, and East Coast qualities are at 57s. per ton 
delivered, with Lancashire qualities at 56s, per ton 
delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


The Cutlery Trade. 


PERHAPS it would not be uninteresting if I were 
to enlarge a little upon the brief statement in last week's 
** Latest News’ regarding the forward movement in the 
cutlery industry. In previous letters I have explained 
how technical societies have been formed for the cutlery, 
file, edge tool, and silver trades, the four societies, more 
ove’, being federated. Reference has also been made to 
the attempts to establish a joint research association for 
the three first-named industries—an attempt which, so 
far, has been unsuccessful. Now, as mentioned last week, 
five leading cutlery firms have agreed to work in that 
close association advocated by Mr. Harry Steel. They 
are not to lose their identity, and the managements ar: 
to continue as at present, but apparently one staff of 
travellers will serve the whole group, each member oj 
which will become a specialising firm, all overlapping 
will be avoided, there will be a system of co-operative 
buying, and all the firms will assist in improving method- 
of manufacture and in the introduction of modern 
machinery, with the object of largely increasing output 
and reducing costs of production, thus making it easier 
to combat foreign competition. I now learn that the 
group has purchased the business of a Sheffield firm 
supplying cutlery manufacturers’ raw materials. I do 
not know officially the genesis of this particutar move. 
but should not be very surprised to learn that it dates 
from a plan suggested a couple of years ago for bringing 
the whole of the cutlery firms into working agreement, 
somewhat on the lines of the scheme propounded by Mr. 
Howard Smith, of Birmingham, for the brass trade, 
though not going quite so far perhaps. At my suggestion 
Mr. Smith consented to evolve a similar plan for the 
cutlery trade. This provided for a reduction and stan- 
dardisation of patterns, the installation of machinery 
constructed on sound engineering principles, and a 50 per 
cent. pool of the whole trade. Whether the cutlery 
trade scheme was influenced by those proposals I do not 
know, but in any case they failed to materialise owing 
probably to the existence in the industry of a spirit of 
suspicion and jealousy, and the present association of the 
five firms has the appearance of being the remains of the 
original plan. 


The Second Group. 


It is not, however, the first step of the kind taken, 
for some months ago the cutlery industry was surprised 
one fine morning by the announcement that a group of 
cutlery and light tool-making firms had formed a definite 
combination with an authorised capital of a million 
sterling. These people, it may be recalled, acquired the 
huge National Projectile Factory built and managed for 
the Ministry of Munitions by Thomas Firth and Sons. 
After the signing of the Armistice this place went a-begging 
for some time, and I even heard the remark made that the 
only use to which it might be profitably turned was the 
cultivation of tomatoes; but the new combination has 
changed all that. Instead of tomato plants, the building 
is being filled with repetition machinery of all kinds for 
cutlery and light tool-making, and I hear that a large 
section has been marked off as a file factory. It will be 
thus seen that there are now two distinct groups en- 
deavouring to work for the modernisation of the cutlery 
industry, and, if the truth must be told, their efforts are 
being made not one moment too soon, for if ever a trade 
stood in need of regeneration, it is that one. It harbours 
some of the very worst industrial evils known—and in 
the name of craftsmanship too ! 


General Conditions. 


The very serious effect of the moulders’ strike 
is now painfully apparent, and even should a settlement 
be arrived at this week—there are no signs of it at the 
moment of writing—it must be some little time before 
work in the foundries can return to the normal. Mean- 
while so many engineering and allied branches of the iron 
and steel industry are dependent upon the foundries for 
castings of one kind and another that the trouble is very 
widespread. In Sheffield the moulders number about 
2000 men—though that is small compared with the 
number of labourers and others who have been thrown 
idle as a consequence of the moulders’ action—and the 
question of what steps could be taken to make such e 
situation as the present impossible of repetition should be 
gravely considered. Steel melting departments appear 
to be suffering severely from these successive labour dis- 
putes, to which is added a shortage of wagons. Quite # 
large number of furnaces are inactive, and I have heard 
of orders for electric furnaces being countermanded. 
United States file makers are very active on this side just 
now, but they cannot do much here, for business has gone 
quite flat for these things, as well as for light tools. Rail 
mills are not busy, but other railway material is doing 
fairly well under the difficult conditions. The Admiralty 
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has called for tenders for 200,000 hacksaw blades and 
twist drills. In other directions the trade position seems 
little changed, the activity of overseas business for light 
steels particularly being as keen as ever. 


Coke Oven Managers. 


The Coke Oven Managers’ Association held its 
annual dinner here on Saturday, the guests including the 
Lord Mayor (Alderman Wm. Irons), Sir Henry Hadow 
(Vice-Chancellor of the University), Dr. Ripper, Colonel 
A. St. John Cooke, D.S.O., and Lieut.-Col. 8S. Rhodes, 
D.S.O. In proposing the toast of the Association, Dr. 
Gray said it was gratifying to look round upon the great 
number of modern, well-equipped plants staffed by scienti- 
fically trained men, who were not only capable of carrying 
on the work with a maximum of efficiency, but were eager 
to take part in the further development of the industry. 
The President (Mr. J. W. Lee), responding, mentioned that 
the Association was born in the early days of the war, 
for which its members had had to supply a great many 
of the munitions required. Now, in face of new condi- 
tions, he thought he could say the members were equally 
prepared to meet whatever the nation demanded. In 
every way they possibly could they were ready to assist 
in the conservation of the country’s coal supply. Mr. 
Cosmo Johns defined the work of those engaged in the 
coke oven industry as that of chemical engineers—a very 
special branch of technology. There was quite a long 
toast list. 








NORTH OF ENGLAND. 
(From our own Correspondent, ) 
Trade Conditions. 


Excert in one or two directions, the present 
position of industry is somewhat discouraging, while the 
outlook is far from promising. The aftermath of the 
railway strike is likely to take some time yet in clearing. 
Nearly every section of industry is still adversely affected 
by the prolonged congestion on the railways and the pro- 
nounced shortage of wagons and trucks. The coal trade 
in particular is being seriously hit. 
supply of wagons, the output at many collieries is being 
laid on the ground, and those pits which have not the 
space are lying idle. The moulders’ strike is now having 
more serious effects, and additional departments have 
been closed down at many works this week. 


Cleveland Iron Trade. 


The position of the Cleveland iron trade as 
regards present circumstances and the immediate outlook 
is profoundly unsatisfactory to producers and consumers 
alike. The shortage of supplies of foundry iron is more 
pronounced than ever. The output is altogether below 
requirements, and makers are not only having to turn down 
practically all new business for the remainder of the year, 
but are finding it very difficult to meet the commitments 
already entered into. At the same time, the demand 
from all directions is heavy. There is an insistent inquiry 
for export, while at home the foundries are not only 
pressing for deliveries under current contracts, but are 
also in the market for future supplies, notwithstanding 
the fact that their works are standing owing to the strike. 
Until the Government indicates the extent of the rise in 
railway rates the forward prices of Cleveland iron will 
remain in doubt, but it is now pretty clear that any 
change will be towards higher levels, and consumers are 
naturally anxious to get in as much iron as possible before 
the rise takes effect. Owing to the irregular working of 
some of the furnaces, there is still a large output of low- 
grade iron. Distribution is still greatly inconvenienced 
by the shortage of trucks. This shortage is more pro- 
nounced than ever, and is the source of endless difficulties 
and delays. Prices, subject to an increase of 1}d. per ton 
to cover every | per cent. advance in railway rates, stand 
at 164s. for No. 1 and 160s. for No. 3 Cleveland G.M.B. 
and No. 4foundry. No. 4 forge is plentiful, and the price 
varies hetween 157s. and 160s. per ton, according to 
brand. The export rates are 5s. per ton more in each case. 
Stliceous iron for export has been advanced by 5s, per ton, 
and the price is now 12s. 6d. per ton above the No. 3 price. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade has increased in strength, some substantial sales on 
home account having been effected within the past few 
days. There is, however, a fair surplus available for 
export, and the demand from abroad is showing some im- 
provement. Licences are now pretty freely obtainable, 
but the soaring freights are tending to check business. 
Kast Coast mixed numbers for home consumption are 200s., 
and for export f.o.b. 200s., with a premium of 2s. 6d. per 
ton in each case for the No. 1 quality. 


Iron-making Materials. 


; There is no sign of any revival of activity in the 
foreign ore trade. Consumers have ample supplies at 
hand or contracted for, and they are inclined to hold off 
the market, and sellers, being in many cases well in arrears 
with their deliveries, are equally indifferent to the com- 
pletion of new contracts. Freights are, however, firm 
and the price of best Bilbao Rubio ore is still about 
53s. per ton ex ship Tees. The deliveries of coke con- 
tinue to be barely sufficient to meet the needs of the trade, 
and this is one of the chief obstacles to any increase in the 
output of Cleveland iron. The fixed price of 48s. per ton 
at the ovens or 50s. 6d. delivered at the Works for good 
medium furnace coke is firmly held. 


Manufactured Iron and Steel. 


_ In the finished iron and steel trades there is a 
heavier inquiry in all departments both for home and 
*xport. But there is great congestion of arrears, due to 
recent stoppages, and makers are heavily booked for some 
lume to come. There have been no further changes in 
prices, except that galvanised sheets are now quoted as 
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high as £35 per ton. This, of course, is only for early 
delivery, and few makers are in a position to quote, their 
order books being pretty full with contracts at lower rates. 
The principal quotations to home consumers are as 
follows :—Common iron bars, £22; marked bars, £25 ; 
steel ship, bridge, and tank plates, £18 5s.; steel boiler 
plates, £21 10s.; steel angles, £17 15s.; best steel joists, 
£17 10s.; rounds and squares, 3in. to 54in., £18 7s. 6d.; 
flats, 5in. to 8in., £18 15s.; black sheets, £25 to £27: heavy 
sections of steel rails, £16 10s. In the export trade there 
are no fixed prices, these being subject to negotiation, 
but they are generally somewhat higher than the home 
prices. 


The Coal Trade. 


There is little material alteration in the general 
position of the Northern coal trade. The prompt situation 
is very awkward and unsatisfactory. There is a great 
outery at the persistent and protracted famine in railway 
trueks, wagons, and locomotives, which collieries say has 
never been so bad as it is at the present, and is the occasion 
of great anxiety to fitters anxious to keep the pits at work. 
Durham collieries appear to be the chief sufferers, but the 
shortage is more or less distributed throughout the whole 
Northern coalfield. The tonnage position, too, is not at 
all encouraging, for, while boats are being seriously delayed 
by storms and fog on the coast and in the Channel, there 
is also the great competition of Cardiff and the Bristol 
Channel, where the freights are much higher, and average 
as much as from 10s. to 15s. per ton more than can be 
obtained for any North-Eastern port of loading. A good 
deal of discussion is taking place among colliery men and 
coal exporters about impending changes in the coal export 
regulations. Rumour has it that the early part of Novem- 
ber will see drastic changes in the conditions of export, 
and the most prevalent forecast is that the change will 
take the form of the abolition of the allocation of export 
licences, leaving shippers to sell their coal—when export 
is permitted—-to any buyer coming forward, and not 
simply to this and that country, as directed. The prompt 
market position is undoubtedly easier, but concessions 
are only obtainable when an immediate loading can be 
guaranteed. Otherwise the market is very firm for all 
future business, and nothing less than current figures can 
be booked up to the middle of next year. The demand for 
home requirements is very heavy, and accounts for much 
of the output. The forward inquiry for export continues 
to be all that could be desired, and the threatened American 
competition bogey is now absolutely ignored. Substantial 
inquiries are reported from almost every European 
country, which sustains the market at the full quotation 
in the case of all forward trading. The coke market-is 
easier for prompt; there is plenty of business being 
offered and supplies are plentiful, but licences and shipping 
are not forthcoming. © following are the forward open 
market quotations:—Northumberlands: Best Blyth 
steams, 100s.; seconds, 90s. to 95s.; Tyne primes, 100s.; 
best steam smalls, 80s.; second smalls, 65s. to 75s.; best 
screened households, 100s. Durhams: Best gas coal, 
80s.; second gas, 70s. to 75s.; Wear special gas, 85s.; 
coking; 70s. to 80s.; bunkers for British boats, 65s. to 75s.; 
for neutrals, 77s. 6d. to about 85s.; best beehive and patent 
oven coke, 95s.; gas coke, 100s. f.o.b. 


Blast-furnaces Closed Down. 


The Tudhoe hlast-furnaces were closed down this 
wéek in consequence of the South Durham Steel Com- 
pany’s decision to close the works. The furnaces are the 
property of the Weardale Steel, Coal and Coke Company, 
and a little over two years ago, when there was a great 
demand for pig iron, owing to the war, for Government 
purposes, the South Durham Company took a lease and 
restarted them on behalf of the Ministry of Munitions. 
They have worked regularly since that time until the 
company decided to take this step and close them down. 
Between two and three hundred men have been thrown 
out of employment. 


Cleveland Miners’ Wages. 


At a joint meeting of the Cleveland mineowners’ 
and the miners’ representatives this week an arrangement 
was come to whereby wages at the ironstone mines will 
remain unchanged for the current quarter. 








SCOTLAND. 
(From our own Correspondent.) 
Scottish Canal Scheme. 

A MEMORANDUM bearing on’ the commercia! 
aspects of a scheme for the construction of a ship canal 
across Scotland has been prepared by the executive of the 
Mid-Scotland Ship Canal National Association. This 
memorandum points out that there is an undeveloped 
coalfield on the canal route, extending to 9000 acres, 
with a possible yield of 100,000,000 tons of coking, steam 
and household coal. There are also seams of black band 
ironstone of fine quality and thickness close to the route. 
The principal Scottish shale and oil works are also close 
to the route. The canal would penetrate to the heart of a 
great industrial district. Instead of conveying ore and 
machinery for several miles to the Clyde docks, these 
could be loaded right away practically at the various works, 
so saving an immense amount of trans-shipment and the 
labour and time involved. The formation of such a 
canal would almost undoubtedly be followed by a grect 
opening up of the coal and iron and steel industries in 
the districts served by it. All branches of ironfounding 
and engineering would benefit, and last, but not least, 
great relief would be afforded to the railways, and shipping 
would be more rapid and considerably cheaper. There 
are numerous sites for public works in the district. The 
distance saved between Glasgow and London would be 
271 miles, or eighteen hours; from Hull to Belfast, 292 
miles ; from Dundee to Liverpool. 318 miles. 


Home Prices versus Foreign. 


‘Among contracts recently decided by the Edin- 





burgh Corporation was one in connection with the supply 
of turbo-alternators for the Electricity Department. A 
report by the Electric Light Committee showed that of 
sixteen tenders lodged, the three lowest were from Swiss 
firms, and it was recommended that the tender of a 
firm in Baden should be accepted. This tender was the 
lowest, and amounted to £106,618. Between this figure 
and the lowest British tender there was a difference of 
£67,457. In connection with this contract the Board of 
Trade urged that as far as practicable the goods should be 
supplied by a British firm, but when the difference in 
tenders was communicated, the Board could not press 
the acceptance of the British offer. The tender of the 
Swiss firm is based on a rate of exchange amounting to 
24f. to the £1, and if there should be any variation its 
tender will be modified accordingly. It is also stipulated 
that if import duties are imposed on machinery or appa- 
ratus included in the contract the amount of such duties 
would be paid as an extra by the Edinburgh Corporation. 


Pig Iron. 


Tke output of Scotch pig iron showed an increase 
during the past week. The quality of the production is 
poor, however, owing to the state of the furnaces. Hema- 
tite stocks are accumulating, owing to decreased deliveries 
as an outcome of the trouble in the steel industry. Forge 
qualities have been plentiful for some time, and continue 
to be in good supply. There has heen no change in prices 
intimated up to date. 


Finished Iron and Steel. 


In the various producing branches, apart from 
the steel works, there is no lack of activity, and every- 
thing possible is being done to accelerate production. The 
all-round demand for material of all descriptions is on 
the increase, both at home and abroad. There are many 
undertakings which have long been in contemplation and 
hung up during the war which are still unplaced, chiefly 
owing to present costs, and while the tonnage passing at 
present is large, it is.of small amount compared with what 
has yet to go through. The steel works are practically 
idle, and the effect in the shipbuilding trade is hound to 
show sooner or later, as the plate mills have very large 
demands for shipbuilding purposes. Workers thrown idle 
by the action of the bricklayers are beginning to show 
signs of impatience, and it is quite on the cards that unless 
these men return to work very shortly volunteer squads 
will do the necessary work at the furnaces. The recent 
rise in steel sheets has had no immediate effect on business, 
and the demand is as keen as ever. Galvanised material 
is very quiet again. Bar iron makers are very well em- 
ployed, and better outputs are reported, though still not 
up to pre-war standard. Tube works also are very busy. 
More business seems to be passing in the export depart- 
ment, rather more steamers loading for overseas ports, 
and in sore cases regular sailings have been re-established. 


Coal. 


The trouble in the steel industry has not been 
without its effect ou the Scotch coal trade. Deliveries of 
fuel have, of course, been curtailed, and this has created 
an abundance of small stuffs. Then, again, wagons freely 
loaded have been held up, thus creating a scarcity of 
empties and blocking transport. Apart from these adverse 
features, business has been comparatively good in all 
departments. Home demands are now up to winter 
level. Shipping has been comparatively good. Fair 
consignments have gone from Lanarkshire and Ayr- 
shire to the Irish market, chiefly composed of unscreened 
fuel. The East Coast ports, too, have been busier in this 
department, and both coastwise and foreign business has 
been somewhat better. The aggregate shipments for the 
week amounted to 189,837 tons, compared with 179,094 
tons in the preceding week, and 125,171 tons in the same 
week last year. Prices are unchanged :—-Ell coal, f.o.b. at 
Glasgow, 33s. 6d. to 35s.; splint, 35s. to 37s.; steam, 
33s. 6d. to 34s. 6d.; best screened navigations, at Methil 
or Burntisland, 36s. to 38s.; first-class steams, 35s.: 
third-class steams, 3ls.; best steams, at Leith, 33s. 6d.; 
secondary qualities, 32s. 6d. per ton. Treble nuts, 30s.; 
doubles, 29s.; and singles, 28s, per ton in all districts, 








WALES AND ADJOINING COUNTIES 


(From our own Correspondent.) 
Colliery Profits. 

For some time past it has been understood that 
the Government was not disposed to proceed with the 
scheme as outlined by the Prime Minister before the recess, 
this scheme being very largely based on the Duckham 
report. Both coalowners and miners’ leaders have roundly 
condemned the proposals, with the result that the Cabinet 
could scarcely ask Parliament to proceed with them. 
Furthermore, it was necessary to look round for an alterna- 
tive scheme, and the Departments concerned have there- 
fore been engaged on the preliminaries, while various 
South Wales interests, it is reported, have been con- 
sulted. The new scheme is in draft, but so far as can be 
seen it is not likely to meet with any more approval, 
either from the owners or workmen, than that which to a 
large extent was based on the Duckham report. The 
coalowners regard it as impracticable, while the miners 
will certainly look upon it as too technical for their diges- 
tion. The scheme. which is purely tentative, is on the 
co-operative principle, and is prefaced with the con- 
sideration that it is dependent upon the coalowners and 
the miners themselves to bring about the much-longed- 
for change in the conditions affecting the collieries. The 
proposals are, briefly, that the miners should be paid a 
day wage, and that piecework should be abolished. 
Calculations have been made on present returns of output 
and wages, with the result that the daily wage of the 
collier is to be 16s. 9}d. But instead of producing only 
15 ewt. 38 Ib. of coal per day, the miner shall, if possible, 
produce exactly double, and the profits from the surplus 
shall be divided on the basis of three-fourths to the 





450 


THE ENGINEER 


Ocr. 31, 1919 


——— 





ee 





miners and one-fourth to the coalowners. Apparently 
assuming that output is doubled, then the surplus profit 
is worked out at 16s. 54d. per day, but inasmuch as the 
chief requirement in the interest of all forms of industry 
and the country in general is to raduce the costs of coal, 
the proposal is made that the surplus profit shculd be used, 
first, to wipe off the last 6s. advance per ton. This would 
reduce the surplus profit to 10s. 5$d., which would m2ai 
7s. 10}d. to the miner aad 2s. 73d. to the coalowner. 
Exactly how the figures are derived is not clear, but prac- 
tical coalowners ridicule the whole scheme as utterly 
unworkable. In the first place, it is impossible to double 
output, and even if it could be obtained the coal could not 
be distributed. The day-wage system has been tried and 
failed. To put it into operation would mean enormous 
reduction in output. Furthermore, it is only possible to 
ascertain profits by means of the colliery companies’ 
balance sheets, and assuming these were prepared half- 
yearly, the miners would have to wait that period and 
probably nearer nine moaths before getting their boaus. 
Such a system would be wholly unacceptable to the men, 
while it is safe to say that the mere suggestion that the 
output can be doubled sadly reflects upon the miners, 
whose leaders at any rate will resent the insinuatioa very 
strongly. 


Dock Employers Organise. 


On more than one occasion the National Trans- 
port Workers’ Federation has been able to benefit from 
the fact that various sectioas of employers of labour at 
the docks have had no central organisatioa. The different 
sections of employers have been dealt with separately, 
but employers are now remedying this defect, aad com- 
bination is to be effected to deal as a whole with the 
demands affecting wages, hours of labour, &e. Dock 
employers are organising on a national basis, and the 
draft scheme has been prepared by a negotiating com- 
mittee which was appointed some time ago to deal with 
the application of the workmen for a 44-hour week. 
Cardiff employers have agreed to the principle of a national 
organisation to be called the National Council of Port 
Labour Employers. The organisation’s office is to be in 
London, and the objects are set forth as (a) to secure the 
fullest consultation and co-operation at al] ports in dealing 
with labour problems, and (4) for this purpose to act 
collectively or otherwise and to co-operate with any body 
or bodies and to do all-such things as are in the opinion of 
the Council incidental or conducive to the above object. 
The business of the Council will be managed by an execu- 
tive committee to consist of not more than fifteen members 
of the Council, elected by the Council voting in groups. 


Steel Strike Settlement. 


It is satisfactory to announce that the skilled 
craftsmen engaged at South Wales steel works, who have 
been on strike since June last and who, although only 
numbering about 1000 altogether, have caused the idleness 
of 12,000 to 13,000 others, have at last come to a settle- 
ment of their dispute. This desired end has come about 
in a rather unusual way, and one sequel to recent events 
is that Mr. Frederick Mills, the managing director of the 
Ebbw Vale Steel, Iron and Coal Company, Limited, has 
been requested by the associated employers to resign the 
chairmanship of the South Wales and Monmouthshire 
Iron and Steel Makers’ Association. This announcement 
was made officially on Monday upon the conclusion of the 
negotiations concerning the men’s dispute. Prior to the 
strike the men’s rate of pay was £3 8s. 7d. per week, plus 
5s. war bonus. Their demand was a flat rate of £5 per 
week, which the employers declined to concede, but later 
Mr. F. Mills made an offer to his own men of £4 10s. per 
week, -plus the grant of cheap coal. There were negotia- 
tions last Friday at the Ministry of Labour, at which tke 
associated employers made an offer to the men’s delegates 
of £4 5s. with cheap coal or £4 10s. without. These offers 
were rejected, as Mr. F. Mills’ offer to his employees was 
better. The position taken up by Mr. Mills undoubtedly 
created an awkward situation for the associated em- 
ployers, and at another conference between the associated 
employers and workmen’s representatives on Monday, 
terms were agreed upon which were practically identical 
with those offered by Mr. Mills to his own men, except 
that the sliding scale is abolished, whereas in the terms 
offered by Mr. Mills to the Ebbw Vale workmen the sliding 
scale operates to December 3Ist next. The men consider 
£4 10s. with cheap coal practically eoual to their flat rate 
demand of £5 per week. The official report of the final 
negotiations stated that the settlement made by Mr. 
Frederick Mills with the skilled tradesmen on strike at the 
Ebbw Vale works in his capacity as chairman of the South 
Wales and Monmouthshire Iron and Steel Makers’ Asso 
ciation, which settlement was not authorised by the 
Association, led to the meeting being held, and after 
setting forth the terms of the settlement, concluded : 
“Tt was unanimously resolved at the meeting of the 
associated employers to ask Mr. Mills to resign the chair- 
manship of the Association.” 


Current Business. 


The tone of the steam coal market continues to 
show weakness, but this is regarded as only temporary. 
The expectations are that tonnage will shortly work round 
to this district, and, furthermore, the labour troubles in 
America are calculated to divert orders to this district. 
Already it is reported that steamers have been directed to 
proceed to South Wales for supplies or coal instead of 
going to American ports for their cargoes. In view of this 
fact colliery salesmen, while ready to take comparatively 
low figures for prompt shipment, decline to entertain 
business ahead at the prices now current. Some buyers 
have been endeavouring to arrange contracts over 1920 
on the strength of the present temporarily weak market, 
the moment being considered favourable, but although 
business was fixed up a fortnight or so at about 72s. 6d. 
to 75s. for good steam large coals for delivery over next 
year, the weak conditions of the current market have not 
induced coalowners to modify their ideas for coals over 
1920. The fact is that it is doubtful whether owners will 
sell as much of their output ahead as was formerly their 
custom. The belief is entertained that very high prices 
will be obtainable during this next year. At the present 





time, however, there is scarcely enough ready tonnage to 
hand to meet the needs of the trade, and the result is that 
the necessity of some collieries to find quick outlet for 
their coals to save their pits from stoppages has brought 
about easiness. Superior large steams aro about 70s. 
to 75s., and dry large are on the same basis. Monmouth- 
shires have rules about 67s. 6d. to 70s., and No. 2 Rhondda 
large about 65s. Superior bunker smalls, which have been 
relatively steadier than other sections, have been about 
55s. to 57s. 6d., with ordinary smalls 50s. to 55s., and 
inferiors down to 40s. Very patchy conditions have 
generally been in evidence, aud price has beon entirely 
governed hy individual circumstances. Patent fuel, 
though fully sold, has also been irregular, and prices have 
ranged about 75s. to 80s., while coke keeps about 105s. 
Supplies of pitwood have been plentiful, and values are 
about 47s. 6d. to 50s. 


Developments at Port Talbot. 


Important developments are afoot as the result 
of which a great future is predicted for Port Talbot. 
Baldwins, Limited, are erecting extensive new blast- 
furnaces and steel works at a cost of over half a million, 
and these are expected to be ready early in the new year, 
while new pits are being sunk at several new colliery 
properties acquired in the neighbourhood of Port Talbot 
by this firm. Apart from this, much is expected from 
the development of the patent fuel industry. Port Talbot 
has been selected for two works of this description. The 
Pheenix Patent Fuel Company, Limited, of Swansea, is 
constructing new works at Port Talbot, where 3000 to 
4000 tons of coal per day will be used for grading and 
patent fuel making, and Mr. D. R. Llewellyn, who in 
recent years has come to the front among coalowners 
and is a director of the Graigola Merthyr Company, 
Limited, of Swansea, has acquired a site of about 20 acres 
at Port Talbot.for the construction of patent fuel works, 
which will eventually have an output of about 4000 tons 
per day. These two new works will represent from £80,000 
to £100,000 in the rateable value of Port Talbot. The 
Port Talbot Railway and Docks Company is taking 
measures to cope with future trade, and it is noteworthy 
that Mr. H. Seymour Berry, who has been associated with 
Mr. D. R. Llewellyn in many colliery and other enterprises, 
and Colonel W. Charles Wright, one of the managing 
directors of Baldwins, Limited, have joined the Board of 
the Port Talbot Railway and Docks Company. Work, 
for which powers were obtained by the company as far 
back as 1914, are now to be put in hand immediately, 
such as dredging in the docks and the entrance channel, 
and early next year the extension of the south breakwater 
and the north pier and the extension of the locks in the 
direction of the sea by 350 yards, will be proceeded with. 


Newport. ° 
There has not been much activity in coals this 
week, and weakness for early shipment has prevailed. 
Superior Monmouthshires have been sold at 67s. 6d. to 
70s., while smalls have been in quiet demand at about 
The supply of tonnage has rulod inadequate. 


Swansea. 


Anthracite coals have maintained a fairly firm 
tone, the demand being quite good. The pressure for 
supplies has not been quite so heavy as of late, owing 
to the falling off in tonnave facilities, but still most collieries 
are well sold. Best anthracite large are about 58s. to 
63s., with nut coals 68s. to 74s. 


50s. 








Latest News from the Provinces. 


LANCASHIRE. 
MANCHESTER. 


Proposed New Generating Station at Barton. 


AN inquiry was held in Manchester on Tuesday 
last by Colonel T. C. Ekin, an inspector of the Ministry 
of Health, into the application of the Corporation to 
borrow £1,042.000 for the building and equipment of a 
large new. generating station. There was an inquiry into 
the Barton part of the proposal almost identical with 
the present one in May, 1915, and as a result the Corpora- 
tion obtained permission to borrow £434,320 for the 
Barton scheme. The money was obtained, but with the 
permission of the Government was spent on plant for 
producing additional supplies of current for munition 
works. The larger sum now required is due to the differ- 
ences in the prices of 1915 and 1919. The Corporation, 
it was stated, at present supplied electricity to an area of 
32 square miles. In addition, the Corporation afforded 


bulk supplies to many other authorities, including Salford, | 


and it furuished current for tramways as far away as 
ten miles, There are three generating stations, hut the 
Dickinson-street and the Bloom-street stations, in the 
heart of the city, are virtually one, and there is no room 
to install any more plant in them. The Stuart-street 
station has a capacity of 97,250 kilowatts, and already 
produces 67,250 kilowatts. Plans are being carried out 
for producing 25,000 more kilowatts, leaving only an 
available margin of 5000 kilowatts. 


WALES AND ADJOINING COUNTIES. 


Steel Makers at Variance. 


The announcement that the South Wales and 
Monmouthshire Iron and Steel Manufacturers’ Associa- 
tion had asked Mr. F. Mills, the chairman of the Associa- 
tion, to resign this position, has created no little interest 
in South Wales industrial circles. Mr. Mills, who is the 
menaging director of the Ebbw Vale Company, has no 
intention, according to a statement by him, of resigning. 
He says he had no notice of the Association meeting on 


| purpose of preventing the false marking of goods. 





Monday last, and he questions the validity of the meeting, 
He denies that he had previously made any settlement, 
with the Ebbw Vale skilled tradesmen, and points out that 
the settlement was not arrived at until Tuesday afternoon, 
which was after the general settlement was reached. He 
adds that in the events concerning the Ebbw Vale men, 
he had not acted in his capacity as chairman of the Em. 
ployers’ Association, and had made no offer to the men, 
The position apparently is that all the advances for g 
settlement of the dispute, so far as the Ebbw Vale men 
were concerned, came from the men’s side, through the 
Ebbw Vale Trades and Labour Council, and representa. 
tives of the skilled tradesmen, and that Mr. Mills, as 
managing director of the Ebbw Vale Company, received 
them and heard what they had to offer without entering 
into any definite agreement until the employers generally 
had settled the question. i 


Swansea Metal Market. 


A very firm tone prevails in the tin-plate market, 
The demand is active, and manufacturers being wel] 
sold are unable to entertain all the orders that are about, 
Values have advanced and are on the basis of 42s. to 43s, 
per box net f.o.b. Swansea for I.C., 20 x 14 x 112 sheets, 
Other quotations are:—Galvanised sheets, 24 ¢., in 
bundles, £34 per ton net f.o.b.; sheet and tiu-plate bars, 
£14 10s. to £15 per ton net delivered ; block tin, £275 lis, 
cash, £277 three months; copper, £99 2s. 6d. cash, 
£99 15s. three months; Spanish lead, £30 7s. 6d. cash, 
£20 15s. three months; spelter, £45 cash, £45 15s. three 
months; Welsh hematite, £10 17s, td. per ton net 
delivered, 








MERCHANDISE MARKS COMMITTEE. 


THE President of the Board of Trade has appointed a 
Committee to consider :—(1) Whether any extension or 
amendment of the Merchandise Marks Act is required in 
respect of the provisions relating to indications of origin ; 
(2) the utility and effect of national trade “‘ marks” or 
other similar—collective—marks, and how far they should 
be authorised or encouraged in this country ; and (3) how 
far further international action may be necessary for the 
The 
members of the Committee are :—Mr. Harry Green, 
chairman ; representatives of the Association of Chambers 
of Commerce: Mr. M. B. Dickie, Nobel’s Explosives Com- 
pany; Mr. J. Evans-Jackson, J. Evans-Jackson and Co., 
patent agents; Mr. C. A. Hyde, Birmingham Small Arms 
Company; and Mr. R. T. Wilson, Cutlers’ Company, 
Sheffield ; representatives of the Federation of British 
Industries : Mr. J. Hood, British-American Tobaeco Com- 
pany; and Mr. Lennox B. Lee, Calico Printers’ Associa- 
tion ; representative of the Irish Industrial Development 
Association : Colonel Sir Nugent T. Everard, Bart.; Mr. 
Geo. Hayhurst, Co-operative Wholesale Society ; Mr. G. A. 
Moore, Messrs. G. A. Moore, Liverpool ; Mr. Thos. Pratt, 
President of the National Chamber of Trade; Mr. D. M. 
Kerly, K.C.; Mr. H. Fountain, C.B., C.M.G., Mr. W. 
Temple Franks, C.B., Board of Trade; and Mr. N. E. 
Behrens, a Commissioner of Customs and Excise. The 
secretary is Mr. M. F. Levey, of the Industrial Property 
Department of the Board of Trade, and all communications 
on the subject of the Committze should be addressed to 
him at the Patent-office, 25, Southampton-buildings, 
W.C. 2. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. R. Coorrr, A.M. Inst. C.E., M.I.E.E., M. Cons. E., 
has relinquished his position as editor of the Electrician, but 
will continue his consulting practice as hitherto at §2, Victoria- 
street, London, 8.W. 1. Telephone 4922 Victoria. 


PrrestTMAN Broruers, Limited, ask us to state that they 
have removed their London offices from 3, Laurence Pountney- 
hill, Cannon-street, London, E.C., to 28, Victoria-stieet, West- 
minster, S.W. 1. New telephone number, Victoria 6171. 


WE are asked to state that following the errangements recently 
made, whereby the Siddeley-Deasy Motor Car Cc mpany, Limited, 
became allied with Sir W. G. Armstrong, Whitworth and Co., 
Limited, the title of the company has now been changed, and 
that all communications should in future be addressed to 
Armstrong Siddeley Motors, Limited. Telegraphic addresses 
have been registered as follows: — Head office and works, 
“Sidarm,” Coventry; 10, Old Bond-street, London, wr i, 
“ Armsideo,” Picey, London; 78, Marylebone-lane, London, 
W. 1, “‘ Sidarm,”” Wesdo, London ; and Great Northern Garage, 
“* Sidarm,”’ Manchester. 








Conrracts.—C. R. Finch Noyes, of Lennox House, Norfolx 
street, Strand, London, W.C. 2, has just completed a contrect 
for the supply of 750 ‘‘ G.O.” tractors and 750 sets spare farts 
for use in France and Belgium. 


James Warr CEenTENARY.—Following on the James Watt 
Cent y Co ation, the executive committee gave, on 
Wednesday, October 22nd, a complimentary dinner to the chair- 
man of the executive committee and Mrs. Mills ; to the honorary 
secretary, Mr. Askquith Ellis, and Mrs. Askquith Ellis; and to 
the temporary staff at the Centenary offices. The chair was 
taken by Colonel Sir Gilbert Barling, the Vice-Chancellor of the 
University of Birmingham, who wes supported by Sir Gerard 
Muntz, Sir John Cadman and the members of the executive 
committee. The gathering included a large number of ladies. 
After the usual loyal toasts, the chairman proposed the health 
of Mr. and Mrs. Mills, and Mr. Mills, in reply, said that he felt 
the work of the committee was really only just beginning, as 
there was a great deal to do to make the permanent memorial 
the success that they hoped would be attained. Mr. R. A. 
Chattock, electrical engineer to the Cityof Birmingham, p1o- 
posed the health of Mr. and Mrs. Askquith Ellis and tle staff, 
and stated that only thore who kad been very closely in touch 
with the Centenary office would realise the vast amount Ci 
work thet had been done in making all the arrangements for 
the commemoration, which had ssed off so successft lly. 
Professor Burstall proposed ‘“‘ The Memorial,” emphasising tl © 
necessity of research work in the future for the benefit of mankind. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Labour. 


Waite the labour situation generally remain 
undisturbed and the men have received all the concession® 
that they can reasonably expect, there have been never’ 
theless serious strikes, which in some cases were of a dis- 
tinctly revolutionary character. The cessation of work 
in the mining and metallurgical industries in Lorraine 
was ostensibly intended as a protest against military 
intervention in industrial disputes, but the propaganda 
carried out during and since the strike proves that political 
influences were at work in stirring up this trouble. At 
Brest the strike in the dockyards assumed serious pro- 
portions, when the men did a good deal of damage to private 
property and had to be held in check by the troops. Trouble 
also broke out at Marseilles and temporarily deranged ship- 
ping, but all this effervescence is dying down, and as the 
men find that they are now almost invariably losers the 
chances of disturbance are becoming less. On the whole, 
the men have settled down to work with a desire to make 
the best of things, and as they are all making good money 
the situation may be regarded as giving no cause for 
uneasiness, 
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Fuel Scarcity. 


Nevertheless, there are many factors that tend 
to create a feeling of anxiety as to the immediate future, 
and one of the most serious of these is the shortage of coal, 
which has become more acute as the result of the smaller 
consignments from England, and although considerable 
supplies are promised from the United States there is a 
feeling that the coming winter will prove extremely critical. 
The coal being received from the Nord is of such poor 
quality that even the Paris Metropolitan Railway is only 
able to keep up a slow service with difficulty. In the 
suburbs the situation is so bad that manufacturers have 
been agitating for better supplies, though so far to little 
purpose. Every effort is being made to facilitate the 
employment of heavy oils for steam raising, and house- 
holders are exhorted to use oil for heating in order to leave 
more coal available for industry. 


Tidal Power. 


The great hope of the future lies in the utilisation 
of hydraulic power, which has already made a great 
advance with the passing of the Rhone Bill. The Under 
Secretary of State for Public Works is now going further : 
first, by transforming the agricultural industry with the aid 
of electrical energy generated by rivers and waterfalls all 
over the country ; and secondly, by the use of the tides. 
The agricultural scheme has been well developed and all 
those interested are invited to group themselves in order 
to profit from State aid to carry out local hydro-electric 
installations. The idea of making out a practical scheme 
for utilising the tides was submitted to a committee, which 
was able to report favourably upon certain projects, and 
experimental installations are to be laid down at Finistére 
and in the Bay of Briac. 


Shipbuilding. 


The Central Committee of French Shipowners 
has been considering the proposal which is to be intro- 
duced into Parliament for the voting of credits to allow 
of the reconstruction of the merchant fleet at a cost of 
1830 million francs. The Commission of the Chamber of 
Deputies which prepared the scheme was of the opinion 
that the Government would have to participate directly 
in the carrying out of this colossal programme, but the 
shipowners are of the opinion that the work would be 
much better executed if the Government were to limit its 
intervention to distributing the orders over stated periods. 
They do not want the Government to have anything to 
do with the practical realisation of the scheme. The 
Central Committee also objects strongly to the application 
of the law instituting an eight hours’ day on merchant 
ships. It urges that the law should at least remain in 
abeyance until the Inter-allied Trade Conference shall have 
decided upon an international arrangement which will 
equalise the conditions of competition. 


An Industrial Federation. 


If the conditions are not favourable at the moment 
for the development of an extensive export trade manu- 
facturers are nevertheless looking ahead, and are preparing 
an organisation which will enable them to occupy a satis- 
factory position in international markets. For that pur- 
pose they have constituted a Fédération des Constructeurs 
de France, which already comprises fourteen metallurgical 
syndicates. The two vice-presidents are Monsieur Niclausse 
and Monsieur Maris-Besnard, the latter representing the 
agricultural engineering industry. The Federation will 
have a heavy task to organise conditions in such a way as 
to enable this country to occupy a prominent position in 
foreign markets, for there are many economical problems 
to be solved before French makers can compete abroad. 
The most hopeful feature is that the country has now an 
abundance of natural resources which will enable it even- 
tually to build up a considerable export trade, but for the 
moment it is hampered by economical difficulties and by a 
disorganisation which, however, will certainly right 
themselves in time. 


Renovating Railway Rails. . 


A new method of prolonging the life of rails was 
described at the Academy of Sciences by Monsieur Charpy, 
who explained that on lines with frequent services of fast 
or heavy trains the rails often developed very fine cracks 
which gradually extended until the rails broke, generally 
in from six to ten years. Monsieur Charpy has carried 
out experiments with the annealing of these rails by means 
of an oxy-acetyleno flame, which so far ‘f regenerated ”’ 
them that they could be safely used for another period of 
81x to ten years, ; 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an dbridgment is not illustrated the Specification ia 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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DYNAMOS AND MOTORS.i 


128,543. April 17th, 1919.—Rotary Converters, T'he British 
Westinghouse Electric and Manufacturing Company, Limited, 
2, Norfolk-street, Strand, London. 

Tue object of this invention, which relates to six-phase rotary 
converters, is to minimise or prevent commutator flash-overs. 
The usnal diametrical system of connections is employed and 
the connections are so arranged that on the occurrence of an 
overload three points on the supply leads having a relative phase 
displacement of 120 deg. are interconnected. Such an inter- 
connection places an absolute short circuit upon the converter 
winding, but not an absolute short circuit upon the secondary 
windings of the supply transformer, the latter windings being 
short-circuited only through portions of the armature winding 
of the converter. In this manner the circulating currents which 
serve to damp out the magnetically stored energy of the supply 
transformer are maintained at a reasonable value and the disas- 
trous effects of the flow of abnormal currents are avoided. 
Energy for the operation of the converter is derived from the 
s’pply A through a supply transformer having three non- 
intere¢ ted dary windings B. These secondary wind- 
ings, in turn, are connected to points in the armature winding 
having a relative phase displacement of 60 electrical degrees in 
accordance with the diametrical system of connections. Direct 
current is derived from the armature winding through a suitable 
commutator and supplied to direct-current leads C and D. A 
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direct-current circuit breaker E is inserted in the lead D, as is 
also the actuating winding of a comparatively quick-acting 
relay type switching device F, arranged, when closed, to inter- 
connect three of the supply leeds G connected respectively to 
points having a relative phase displacement of 120 deg. in the 
armature winding. Let it be assumed that the load current 
rises to such a value as to close the switch F. The leads G are 
at once interconnected, and dissipate the stored energy of the 
rotary converter. At the same time it will be noted that the 
terminals of any given transformer secondary winding B are 
not directly interconnected and thus undesirably large currents 
are not permitted to flow in the supply transformer. Starting 
from the point of interconnection of the leads G and traversing 
any one of the secondary windings, it is necessary to traverse 
that portion of the armature winding corresponding to 60 elec- 
trical degrees to reach again the point of interconnection of the 
supply leads. Thus, in effect, each of the transformer secondary 
windings is short-circuited through 60 electrical degrees of the 
armature winding and the impedance of this portion of the 
armature winding prevents the flow of excessive currents. In 
due course of time the circuit breaker E opens, causing the 
opening of the switch F and the removal of the short-circuit 
condition. Theinventionis not limited to six-phase converters, 
but, broadly speaking, with an n-phase converter where n is an 
even number greater than 2, the points in the supply mains 
which are to be interconnected will be those having currents 
with a relative phase displacement of 720 deg. + n. 


SWITCHGEAR. 


132,575. August 14th, 1918.—Srartinc Devices FOR ALTER- 
NATING-CURRENT DyNAMO-ELECTRIC MacuINEs, The British 
Thomson-Houston Company, Limited, 83, Cannon-street, 
London, E.C. 4, H. ©. Hastings, 235, Clifton-road, Rugby, 
and J. Martin, The Old Hall, Clifton, Rugby. 

This invention relates more particularly to starting devices 
for use in connection with induction motors. A starting device 
for this class of apparatus has hitherto been proposed consisting 
essentially of a number of windings corresponding to the number 
of phases of the rotor of the induction motor, wound on a solid 
core of magnetic material such as iron or steel and connected 
up so as to give circulating paths for the starting currents. As 
these currents traverse magnetic material there is also a certain 
inductive effect and the total effect of both resistance and self- 
inductance is to give an impedance sufficient to keep the current 
down to a reasonable value dvring starting. As the rotor speeds 
up the frequency in the secondary circuit and therefore in the 
solid cores decreases with a result that the ‘‘ skin effect” is 
diminished and the current gradually sinks into the core so that 
a larger path is available for the current and the resistance is 
decreased ; but owing to the current sinking deeper into the 
magnetic material the leakage flux per ampére is greater, so that 
the self-inductance which is reflected back through the rotor 





winding on to the primary winding of the motor is greater than 





it was at starting, thus giving rise to a poor power factor. With 
a starter of the type described above a considerable amcunt of 
self-induction or reactance is brought in, and this is detrimental 
to the starting torque. In the present invention it is proposed 
to improve this condition by providing a static condenser 
electrically connected to auxiliary coils wound on the sclid 
magnetic cores. In the drawing the three starting windings are 
shown connected to the three slip rings A of the rotor of the 
induction motor. Located around each of the cores B are 
additional windings of fine wire C, magnetically interlinked with 
the main starter windings, but electrically insulated therefrcm. 
The ends of these three high-resistance windings are each ccn- 
nected to a condenser D. The fine wire windings can be chosen 
so as to give any suitable voltage to the condensers and are 
unaffected by the voltage for which the main windings are to be 
designed. At starting, when there is a comparatively high 
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frequency, @ leading current will be induced in the ccnden:er 
circuit, which can be designed to offset entirely or partially the 
reactive component due to the self-inducticn of the solid core. 
A corresponding leading compcnent will be drawn from the 
windings of the induction motor rotor, the final current in the 
rotor being the resultant of the two compcnents, together with 
the load component. The object aimed at is to bring the rotor 
current more into phase with the induced voltage while still 
retaining the ‘* skin effect” in the solid core due to the induced 
currents in the windings. The addition of the condenser circuit 
in the starter produces a cgntroller, the resistance of which 
automatically decreases as the rotor comes up to speed and 
allows of a high torque per ampére on the motor being obtained. 
—September 15th, 1919. 


132,610. September 18th, 1918.—ELEcTRO-MAGNETIC CON- 
Tractors, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London, E.C. 4, and H. C. Hastings, 235, 
Clifton-road, Rugby. 

The object of the present invention is to obtain a contactor 
switch with a lock-out magnet having a shunt-closing coil and 
series lock-out coil, in which the balance between the closing 
and holding-open forces will not be affected by the variations 
in line volts and resistance of shunt-closing coil, and which will 
be free from the disadvantages inherent in the use of a common 
magnetic circuit for the series lock-out coil flux and the lock-out 
component of the shunt coil flux. The contactor consists of a 
shunt-closing coil A with its magnet core yoke and armature B 
which is pivoted at C, a series lock-out magnet having a coil D 
and U-shaped core E and a compensating magnet having shunt 
coil G and U-shaped core F. The compensating magnet, not 
shown in Fig. 2, is similar in construction to coil D and core E 
shown in that figure. Coil Gis connected in series with the shunt- 
closing coil A and is used for neutralising the effect of the varia- 
tions in pull of the shunt-closing magnet. The magnetic 
circuits of the three magnets are independent of each other. 
The lever B which forms the armature for the closing coil also 
forms the armature for the magnets D and G, but three separate 
armatures could be used, provided that they were rigidiy fixed 
together. It will be seen that the pulls due to the compensating 
magnet G and lock-out magnet D are both opposed to the 
closing magnet A. The only forces acting on the moving arm 
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Current in Closing & Compensating Coils 


of the contactor when in the open position are those due to 
gravity, the lock-out magnet and compensating magnet tending 
to lock open, and the forces due to the shunt coil A tending to 
close the cogtactor. No springs are used. The compensating 
and lock-out magnets are both fitted with adjustable air gaps, 


so that the magnetic circuits of either can be altered without ~ 


affecting the magnetic circuit of the shunt-closing coil. The 
principle on which the contactor operates is illustrated in 
Fig. 3. Curve OCA shows the relation between the force in 
the moving arm produced by the closing coil and the current in 
the coil, and curve O F E the corresponding pull of the compen- 
sating coil, assuming that this operates at the same leverage as 
the closing coil. Both are shown on the same side of the 
horizontal axis, although one is opposed to the other. OB = 
current corresponding to maximum line volts when the coil is 
cold. OD-=current corresponding to minimum line volts 
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when coil is at its maximum temperature. AG = change in 
the pull of the closing coil due to maximum variation in tempera- 
ture and line volts. A E = closing force opposed to gravity 
ard the series lock-out coil when shunt coil current is O B. 
C F = closing force opposed to gravity and the series lock-out 
coil when shunt coil current is O D. If for all points such as K 
between D and B the corresponding closing force H L oppose 

to gravity and the series lock-out coil is such that H L = A E = 
C F exact compensation is produced and the resultant closing 
force opposed to gravity and the series lock-out coil will be con- 
stant for all variations of current in the closing coil for the work- 
ing range of the contactor. This is the result which is required 
so that when the lock-out magnet is set to release at a particular 
value of the current it will do so, although the current in the 
closing coil may have any value between O D and O B.—Sep- 
tember 18th, 1919. 


LOCOMOTIVES. 


132,738. April 10th, 1919.—Vatve Gear, F. 
Route Provinciale, Clabicq, Belgium. 

The object of this arrangement of Walschaerts’ locomotive 
valve gear is to prevent the engine sucking smoke and ashes from 
the smoke-box into the cylinders when it is running with the 
regulator closed, on account of the movement of the slide valve 
being sufficient to uncover the steam and exhaust ports. With 
this object the inventor so arranges the pivots on which the 
advance lever A rocks that they can be brought in line with the 


Danniau, 37, 
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joint between the lever and valve rod B. An additionel hand 
lever C is employed to move the lever A when desired. The 
detail drawing shows the construction of the lever A and the 
adjacent parts. The trunnions for the radius rod D are shown 
at E, and are carried by a shoe F, which slides on the end of the 
lever A. The gudgeon pin for the valve rod is marked G. It 
will be seen that by lifting the shoe F by means of the links H H 
the axes of E and G can be brought into line, as shown in Fig. 2, 
when the main crosshead will no longer transmit motion to the 
slide valve and the piston cannot suck smoke into the cylinder.— 
September 25th, 1919. 


PUMPING AND BLOWING MACHINERY. 


32,679. November 30th, 1918.—CreNTRIFUGAL Pumps, Drys- 
dale and Co., Limited, J. W. W. Drysdale, and J. Young, 
Bon-Accord Works, Ferry-road, Yoker, near Glasgow. 

The object of the inventor of this pump has been to utilise 
the high rotational speed associated with steam turbine drives 
and yet secure the delivery of a large volume of water at a low 
head and with good efficiency. For this purpose the impeller 
takes the form of a cylindrical chamber with axial inlet ports 
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Fig.3. 


at the ends and two circumferential di-charge ports. There 
are no vanes, but there is an oblique diaphragm, as shown in 
the drawings, which divides the impeller into two similar wedge- 
shaped cavities, each with an inlet and outlet port. The 
inventors claim that this construction provides the charac- 
teristics aimed at and reduces the critical ratio of speed, volume, 
and head at which cavitation occurs. In the illustrations, 
Figs. 5 and 6 are sections on the lines A A and BB of Fig. 3 
respectively.—September 25th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


130,598. July 27th, 1918.—Pawt anp RatcuHet Gear. 
Aktiebolaget Svenska Kullagerfabriken, 17, Gothenburg, 
Sweden. j 

This invention relates to a pawl and ratchet gear having ar 
electro-responsive releasing device which is adapted to be used 
more particularly in connection with grinding machines. 

Xeferring to the drawing, A indicates a ratchet ard B a pawl 

co-operatirg with it for the purpose of operatively turnirg it 

step by step. When the device is used ir correction with a 

grinding machine the ratchet A is copnected by suitable means 

to a feed motion slide supporting the work. The pawl B is 
mounted by means of stud pins C in elongated slots D in a sup- 

port E pivotally mounted by means of a stud pin F in a lever G 

attached to an oscillating shaft H. Inserted between the 

support E and the lever G is a spiral spring K tending to impart 

a clockwise rotation to the support. This rotation is normally 

prevented by a latch arm L integral w:th the armature M of a 

releasing magnet N carried by the lever G. The energising 

circuit for the electro-magnet is controlled in any convenient 
manner, so that it is energised when the part being machined has 
reached the required dimensions. The armature M is pivotally 
mounted on a stud pin and the hub of the armature is flattened 
94 its under side, as shown at P, to afford a thrust fora piston R 





acted on by a spring 8S so as to maintain the armature M in the 
rormal positior showr. A sprirg T pormally mairtains the 
pawl B in engagement with the ratchet wheel. During the 
feeding operation the shaft H carrying the lever G is oscillated 
to and fro by any suitable means, not shown, so that the pawl B 
turns the ratchet A step by step, the slots D being so formed that 
in their normal position they are in such a direction that the stud 
pin C of the paw! B is maintained in engag t with the lower 
ends of the slots D under the action of the feed pressure. When 
it is desired to cut off the feed motion the circuit of the releasing 
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magnet N is closed so that the latter will be energised and 
attracts its armature M. By this attraction the latch arm L is 
brought out of engagement with the finger of the support E, 
thereby releasing the support, which, under the action of the 
spring K, is rotated in clockwise direction until the slots D will 
he approximately in the direction of the feed pressure. In case 
the pawl B is moving in an upward direction at this moment 
it is prevented from transmitting any power to the ratchet A, 
as the stud pins C of the paw! will slide downwardly in the slots D. 
At the end of the turning of the support the edge V strikes the 
pawl B so as to throw over the latter completely out of engage- 
ment with the ratchet wheel.—September 25th, 1919. 


132,707. January 28th, 1919.--MicromerTers, E. 
Alton Hall, Allesley, near Coventry. 

In this micrometer there is, in addition to the usual fixed 
and movable measuring stops A and B, a third stop, which is 
used to ensure that a circular object is gauged across its greatest 
diameter, The third stop C lies at an angle of 45 deg. with the 
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measuring line, and has its end pointed with a corresponding 
angle. The side of the point thus lies parallel with the measuring 
line. A scale D is engraved on the stop C, so that it can be set 
to the correct position for different diameters. The drawings 
show two modifications of the idea.—September 25th, 1919. 


132,748. May 3rd, 1919.—Prre Wrencues, C. H. Walmsley 
Clarendon House, Eccles, Lancashire. 
This specification describes a pipe wrench in which a flexible 
band takes the place of the usual chain. The band is formed 
with a loop A at one end and a head B at the other, The lever 
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has a pair of jaws which engage with the heed, as shown in the 
illustration, and is connected with the looped end of the band 
by means of an adjustable link. The action of the wrench in 
gripping the pipe is obvious.—September 25th, 1919. 


MISCELLANEOUS. 


132,709. Februvry Ist, 1919.—Dry Gatvanisinc, H. Wade, 
1 


111-12, Hatton Garden, London, x 
_ The inventors claim that by using a mixture of ‘‘ pulverent ” 
zinc by which is meant powdered zinc, zinc dust or zinc dross, 





with flake graphite, in the dry system of galvanising such articles 
as nails, a larger output and a better product can be obtained 
It is ougposted that the mixture should contain about 85 per 
cent. of metallic zine. Claim is made for the use ot a 
mixture comprising not more than 25 per cent. graphite and not 
less than 75 per cent. zinc.—September 25th, 1919. 





Forthcoming Engagements, 


TO-DAY. 


Institute or Marine Enoineers.—Grand Hall, Connaught 
, Great Queen-street, W.C. nual dinner. Reception 
by Lord Weir of Eastwood, president. 6 p.m. 
Junior InsTiruTION OF ENGINEERS.——39, Victoria-strect, 
Westminster, 8.W.1. Social evening. 7.30 p.m. 
Society or TecuNicaL ENGINEERS: BIRMINGHAM Brancu, 
Chamber of Commerce, New-street, Birmingham. Lecture, 
“The Problem of Transport,” by Professor F. W. Burstall, 
7 p.m. 


SATURDAY, NOVEMBER Isr. 


INSTITUTION OF BriTisH FOUNDRYMEN (LANCASHIRE BRANCH). 
—College of a Manchester. Paper: ‘ Annealing of 
Castings,” by Mr. W. H. Cook. Lantern. 4 p.m. 


MONDAY, NOVEMBER 3rp. 


Tue Society or Encineers.-Rooms of Geological Society, 
Burlington House, Piccadilly, W. Paper: “* Sewer Ventilation 
and Health,” by Mr. William Brown. 5.30 p.m. 


TUESDAY, NOVEMBER 4rx. 


EnoIneeErs’ CLuB, MANCHESTER.—-Address by Mr. H. Mens- 
forth, C.B.E., on ‘‘ Some Impréssions of America.”” 7 p.m 

InstTITUTION oF Crvi. ENGINEERS.—Great George-street: 
Westminster, 8.W. 1. Opening meeting. Address by Sir John 
Griffith, president. 5.30 p.m. 

Tue Inpustriat LeaGuE AND CounciL.—Guildhall Council 
Chamber. Lecture: ** Higher Commercia! Education and the 
Universities,” by Dr. Russell Wells. 4.30 p.m. 

Royat Instrrure or British Arcurrects.—-Galleries of 
Royal Institute. Opening address: “The Architect and His 
Work,” by the President, Mr. John W. Simpson. 8.30 p.m. 


WEDNESDAY, NOVEMBER 5ru. 


Tue InstituTION oF SaniTaRY EnorNerrs.—Caxton Hall, 
Westminster, S.W.1. Discussion on ‘‘ The Sanitary Engineer 
and his Work in connection with Housing and Town Planning,” 
to be opened by Mr. A. P. I. Cotterell. 7.30 p.m. 

Dinner at the Trocadero. A. A, Campbell 
7.15 p.m. 

Society. 
President's 


3 DyYNAMICABLEs - 
Swinton in the chair. 

LiveRPOOoL ENGINEERING 
Colquitt-street, Liverpool. 
8 p.m. 

InpustrIAL LeaGuE anp Councrt.-—Hall of Institute of 
Journalists. ‘‘ Standard Factory Organisation,” by Mr. W. J. 
Grosert, followed by questions and discussion. 5.30 p.m. 


Institution, 


- Royal 
address. 


inaugural 


THURSDAY, NOVEMBER Gru. 


BIRMINGHAM METALLURGICAL Society.— Birmingham Cham- 
ber of Commerce, New-street, Birmingham. Paper: “ The 
Micrography of the Minor Constituents of Some Commercial 
Aluminium Light Alloys,” by Mr. L. J. Wills. 7 p.m. 

FRIDAY, NOVEMBER 7rx. 

THE TECHNICAL INSPECTION AssociaTION.— Rooms, the Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper: “ The 
Spectroscope in the Science of To-day,” by Professor Baly. 
7.30 p.m. 

SATURDAY, NOVEMBER 8tu. 

Lonpon County Counctt.—-King’s College, Strand, W.C. 2 
Lecture: ‘The Channel Tunnel,” by Mr. Robert Donald. 
tl a.m, 

THURSDAY, NOVEMBER 13ru. 

Tue Institution or Execrrica, Encrngers.—Institution 
f Civil Engineers, Great George-street, 8.W. 1. Opening meeting. 
President, Mr. Roger T. Smith, to deliver inaugural address. 
6 p.m, 

FRIDAY, NOVEMBER li4ru. 

RoyaL Sanitary InstituTe.—Town Hall, Bootle. Dis- 
cussion: ‘ Reeonstruction of the Public Health Services,” 
opened by Dr. E. W. Hope, Medical Officer of Health, Liverpool. 


7 p.m. 








Brewers’ Exutsition.—The thirty-sixth Exhibition and 
Market devoted to the interests of the Brewing and Allied Trades 
will be held at the Royal Agricultural Hall, Islington, N., from 
November Ist to 7th inclusive. In past years, prior to the war, 
these exhibitions aided materially in the advancement of the 
trade, and provided a stimulus to all engaged in it, giving them 
a know! of methods and pr whieh could not be gained 
otherwise, and which the business man looked upon as essential. 
The exhibition will close on the opening day, November Ist, at 
6 p.m., and on other days at 8 p.m. 


Tue Roya ARTILLERY War CommMEmoraATION Boox.—The 
publication of the Royal Artillery War Commemoration Book, 
authorised by the Central Committee, including General Lord 
Horne, General Sir Henry Sclater, Lieut.-General Sir William 
Furse, Lieut.-General Sir Noel Birch, Lieut.-General Sir John 
Du Cane, and many other officers of the Royal Regiment, will, 
it is hoped, take place before Christmas. The book will contain 
a foreword by Field. Marshal Earl Haig, the Officers’ Roll of 
Honour, the V.C, Roll, iHustrated diaries, letters, and poems 
written on active service on all fronts by officers of all ranks : 
very beautiful colour plates, black and white marginal sketches, 
illuminations, picture maps, &c. Among the artists who have 
given their drawings are Messrs. Armour, Kennington, Neville 
Lytton, Gilbert Holiday, E. H. Shepard, Martin Hardy, Wollen, 
Seppings-Wright, Wallis-Mills, ‘‘ Snaffles,” Handley-Reade, 
Lucey Kemp-Welch, Raven Hill, Hughes-Stanton, Ginnett, 
Bernard Partridge, Percy Smith, Septimus Power, and many 
others, as well as regimental officer artists. Mrs. Ambrose 
Dudley, who has collected all the material for the book, has 
formed an editorial committee consisting of Lieut.-General Sir 
William Furse, Sir Owen Seaman, Major Longden, Director ot 
British Institute of Industrial Art, and Mr. Emery Walker. 
Messrs. Geo. Bell and Sons, whose manager, Mr. Bickers, served 
in the R.F.A. through the war, are publishing the book, and all 
profit will go to the Royal Artillery War Comnemoration Fund. 
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MINISTRY OF MUNITIONS, 
BY eu ECTION OF THE DISPOSAL BoAED 
Nr AND MACHINERY SECTION 


Me Sale by Public Tender. 


MACHINERY AND 
PLANT. 


TENDERS are INVITED for the following :— 
Hand-power « JIB CRANE, $ft. jib, 10ft. radius, 15 ewt- 
Mounted on circular table. 
PLATFORM SC ‘ALES on wheels, 32in. square. 


hable pest ile-ended GRINDER (Emery), 

4 {PRESS > by Ingersoll Rand and Co., 

a a: x iz, 150 1b. per sq. inch, Air Receiver 
also — Tank. 


panic, 
LP A.C. 3-phase, 50-cycles, Semi-enclosed 

MOTOR, 400 volts, direct coupled to 12in, Fan. 
6 BLP. A.C, MOTOR, as above, with switch and 
starter, but without fan. 
ONE OXYGEN-AC ETYLENE GENERATOR, cap. 
20 Ib., with all fittings ; also OXYGEN CUTER 

with spare nozzles. 

Above lying at H.M, Store Ebor Mills, Bing ley 
" Fenders closing November 26th, 


CHILLED ROLLS. 


FOUR CHILLED ROLLS, 25in. dia. by 5ft. 2in. 
jong. Foreplate- for -wide rolls. Turning rest for 
sheet mill. * 
Lying at the Albert Sheet Iron Co., Ltd., Hill. Top, 

West Bromwich, Birmingham. 

ROLLING MLLLS, power feed, will.roll from 2 B.A. 
tu jin. Present rolls take 3-8in. and .7-16in., 
double friction clutch drive 
Lying at Rotax Motor Accessories, Ltd., Willesden 

Junction, N 
Tenders ¢ losing November 26th. 

LARGE NUMBER of C.J. TANKS, some Galvani | 

also WOOD TANKS, various sizes. FILTER 


PRESSES, 24 chambers, 34-8q., complete with 
pipes, &c. MILD STEEL V EASELS. PLATFORM 
WEIGH -MACHINES. AIR COMPRESSORS. 


VACUUM PUMPS. — Self-landing and Delivery 
HOIST, 15 ewt, - ELECTRIC FANS and numerous 
other: articles. 
Lying at H.M. Factory, Sutton Oak, 
Tenders closing November 26th. 

STEEL TUBING. 

About 2500ft. LAP-WELDED STEEL TUBE, 3-16in. 
thick, with Std. inserted joint for lead and yarn. 
Various lengths of the following bores:  18in. 
12in., 4in. Also a QUANTITY of BENDS, 
REDUCERS, COCKS, THIMBLES. 

Lying at H.M. Factory, Victoria Works, Northwich. 
Tenders closing November 26th. 


CONVEYOR in dismantled condition, complete with 
695 trays, ee. double endless chain and rollers. 
PAINT SPRAYER, by Aerostyle and Lithos, Ltd. 
complete with 6 H.P. Motor and Starter. 
GROUTING MACHINE, by Murray Worlsman and 
Co Piping, &c. 
Lying at No. 6, N.F.F., Chilwell. 
Tenders closing November 24th. 
i hy ASOMETERS, 9ft. dia. by 8ft. deep, single 
t 


Lying at Messrs. Ardols’ Factory, Selby. 
Tenders closing November 24th. 


PORTABLE BAND CONVEYORS, length 24ft., fitted 
with 24 H.P. Motor, by Phenix Mfg. Co., suit- 
able for 220 volts, D.C, supply. 

STACKING MACHINE, 36in., fitted with 2-15 H.P. 
Siemens Motors, suitable for 220 volts, D.C, 
supply. Stacking height 12ft. 
Tenders closing November 26th. 
I/e Shipping Officer, R.A.S.C., 

Docks, Grimsby. 


MOULDING MACHINES 


TWO MOULDING MACHINES for hollow pellets, 
each fitted with 102 moulds. Moulds contained in 
troughs of three rows of seventeen cach. 

ONE MACHINE, fitted with two driving plates for 
ejecting pellets from moulds. These have been 
used for moulding T.N.T., but should be suitable 
for numerous other kinds of work. 

Lying at the works of Mr. E. Cowles Ivy-road, 

Hounslow. 

Tenders closing November 26th. 


THREE Cameron SLITTERS and RE-WINDERS for 
ag fabric. Eighty cutter wheels, serrated 


edge 
ONE U NREELING, FOLDING and RE-WINDING 
MACHINE complete, with motor and starter. 
eae at 44, Chichester-street, Belfast. 
Tenders closing November 26th. 


West Side, Royal 


LAUNDRY PLANT. 
TWELVE Frugal GAS IRONS with bars, &c. 
ONE ROTARY WASHER, 24 WRINGING MA 


THR E} HYDRO EXTRACTORS, MANGLES, 
PRESSES, and other Plant. 
Lying at Nottingham, Coventry, and Leeds. 
Tenders closing November 26th, 





is 





ELECTRIC COPIERS. 


FIVE - Chew's Continuous (Double) ELECTRIC 
TWO Hall’s DITTO DITTO. 
one DRYING MACHINE 
er E gAmerican WASHING and DRYING MA 
lying at Hotel Cecil, London. 
‘Tenders closing November 24th, 


100 STEEL JACKS, 20 tons. 
Lying at Woolwich. 
‘Tenders closing November 24th, 


GASHOLDERS AND TANKS. 


TWO each 500,000 cub. ft. capacity, complete with 
— guides, carriages, &c. Inner lift 105ft. by 
inleg prs be gee i. 6in. by 30ft. deep. 

utile! 
ith Saar ‘Ly pes n. dia. Tanks complete 
ying at works of Messrs. Samuel Cutl 8 

Ltd., Providence Ironworks, London, E agai gape 

Te — closing November 10th. 


1 Tenders y 
onthe date phen be received not later than 10 a.m. 
*articulars of the above, together with permits to 
aed wih n be had on application to the CONTROLLER 
Hondo ee oom Cross Embankment Buildings, 
ninte = -—For noise of other Government pro 
Pools or. sale see ‘‘ SURPLUS,” price 3d., at all 
kstalls ; or by quate? subscriptio’ on of 28. pos 


ost 
free, payable in advance to the Director of Publicity, 


Binletey of Munitions, Whitehall-piace, London, 
— 1489 1 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS AND FACTORIES SECTION). 


T° be Sold by Private Treaty, 


IN ONE LOT 


BOGTON AERODROME, 


DALMELLINGTON, nr. AYR, SCOTLAND 


(Suitable for Motor Engineering or other industrial 
purposes). 
The following is a brief description :— “ 

SITUATION. 
On the main road from Ayr, adjoining the 
village of Dalmellington and within 150 yards 
of the Passenger and Goods Station at 
Dalmellington, which is the terminus of the 
Glasgow and South-Western Railway. 

AREA OF LAND. 
The total area of the site-is about 314 acres, of 
which 74 acres is freehold”and the remainder is 
held under D.O.R.A 

The land has bos developed with roads, 

drains, sewers, &c., at the expense of the 
Ministry and these improvements are included 
in the sale. 

CONSTRUCTION. 
The whole of the buildings were erected in 1917 
for the purpose of providing Repair Shops, 
Technical Buildings, Barrack Rooms, and 
Hangars for the use of the-Royal Air Force. 

The buildings are practically all of a per- 

manent nature and are mostly’ identical in con- 
struction, viz., 9in. brick.walls; timber roofs 
covered ruberoid and supported. by light steel 
and timber principals and concrete floors. 
The principal buildings comprise :— 





‘ Floor area. 

Ft. super. 
EE. «9 coathe uincten tia eds «76 pie 14,804 
Flight Squadron Workshop ~:..... 2,562 
Photographic Chamber ............ 1,370 
Technical Store Squadron ...:.... 2,581 
Workshop A.R.S. .......... baaat east 10,301 
ee NS rere 2,312 
Technical Stores A.R.S. .......... 2,654 
EIN 6 i 6.0 i's suxinca'd ances 2:0 2,5 2,663 
18 Barracks (Men), each ........ 1,082 
Dining-room and Cook-house~ .... 3,703 
Sergeants’ Mess and Kitchen « ..-. 2,514 
Ablution and Bath-house ........ 1,368 
Vehicle Shed 5,259 
Ditto PE EO er Tee Cree ee 4,583 
Guard Room howe 1,339 
See at ie 1,145 





The remainder of the buildings include :— 
Squadron Offices, Smiths’ Shop, Latrines, 
Petrol, Coal, Wood, Oil, and Cold Stores, &c. 
Total floor area of buildings about 82,895ft. 
super. 
ee AND POWER 
The buildings are not at present lighted, but 
those in the barrack section have been wired 
and fitted ready to receive current. Arrange- 
ments can be readily made for the supply of 
power for both lighting and machinery on a 
considerable scale. 
WATER. 
From public main. 
SIDING. 
A private siding is laid down and connect with 
the Glasgow and South-Western Railway. 
Further particulars and plan may be obtained on 
application to the CONTROLLER, Lands and Fac- 
tories Section, Disposal Board, Charing Cross Build- 
ings, Embankment, London, W.C. 2 
NOTE.—For particulars of other Government 
property for sale see *“‘ SURPLUS,’ price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London 
8.W. 1. 17251 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
a aon 


oi FOUR-SPINDLE GRIDLEY AUTO- 
AT 


TW TENTY No. 2. VICTORIA CAPSTAN LATHES, 
by Selson Engineering Co. 

FOUR n. No. 52 NATIONAL ACME AUTO- 
MATICS. 


Lying at Messrs. Kirby Banks Screw Co., Ltd., 
Beeston, Leeds. 

Tenders for the above must be received not later 
than 10 a.m., November 22nd. 

Tender forms bs =, — to view and all further 
information can ained on application to the 
CONTROLLER, Db BS 1. ey Charing Cross Embank- 
ment Buildings, W.C. 

NOTE.—For paiticuiars — other Government 
property for sale, see “*S LUS,”’ price 3d., at all 
bookstalls, or by nietanty Sohoctditte of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, — 
S.W. 1. 181 








MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


for Sale by Public Tender, 


Lying at the Vegetable Factory, Rochester, and 
Milton House Works, Abbeyhill, Edinburgh. 


Potato Washing Machines ; Victoria Peelers ; 
Hurricane Shredder and Slicers; Simplex Drying 
ee including tray carriage ; Cabbage Cutters ; 

C.1I, Steaming Pots, 3 cwt. capacity ; ; Pulping Gear ; 
Dress ng Machines; Rotary Slicer; Flaking Ma- 
chines; Washing Rolls for Flakers; Scalding 
Baskets ; Traversing Trolleys ; Oscillating Sieve and 
Gear; numerous Tanks of various sizes; Galvanised 
‘Trays ; Platform Weighing Machines ; Trolley 
Rails; Reducing Valves; Pipes; Belting; Shaft- 
ing; Pulleys, and numerous other accessories. 

Tenders closing 10 a,.m., November 27tl, 

Full particulars and permits to view can be obtained 
on application to the CONTROLLER, D.B.1.(e), 
areas Cross Embankment Buildings, London, 


NOTE.—For particulars of other Government 
property for sale, see ‘‘ SURPLUS,”’ price 3d., at all 
bookstalls, or by —o subscription of 28. post 
free, payable in advance, to Director of Publicity, 





the 
Ministry of Munitions, Whitehall-place, London, 
Wei 1820 


8. 


PUBLIC NOTICES 


G. ois R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender- 
10-TON STEAM LOCO. 
CRANE 


No. 374, by J. H. Wilson and Co., Ltd. ; standard 
gauge, 7ft.; extension base, 11ft. Sin. by ?ft.; 40ft. 
steel lattice jib complete with boiler, 100 1b. per 
square inch; fitted with double chain whole time 
Priestman grab. Ref. G. 1535 Closing November 
14th. Lying at H.M. Factory, Gretna. 


10 ELECTRIC 
TRAVELLING CRANES, 





7 TONS 
Makers, T. Smith and Sons (Rodley), Ltd.; motors 
by J. P. Hall and Co.; radius, 14ft. to 20ft.; lifting 


capacity, 7 tons at 20ft. radius; jib, 3ft., steel 
lattice; gauge, 4ft. 84in., adaptable to 7ft. travelling 
wheels 24in. dia., single flange ; axles, 54in. dia.; 
speeds travelling, 200 r.p.m.; hoisting fast and slow 
gears, 100 and 70 r.p.m.; motor, 55 B.H.P. series 
wound, enclosed 500 volts D.C., 650 r.p.m.; British 
Westinghouse solenoid’ brake 115 amps.; reversible 
controller, automatic C.B. and other accessories, 
including a number of spares; approximate total 
weight 30 tors. Ref. G. 1541. Tenders closing 
November 28th. Lying at Admiralty Works, 
Southwick, near Brighton (nearest station South- 
wick). 


LARGE STORAGE TANKS. 


ONE cane. 116ft. dia., capacity 8000 tons. 

ONE ANK, 82.6ft. dia., capacity 400) tons. 
Ref. G. ser ® Complete with pipe lines, &c. 
(separate prices to be given). Lying at Albert 
Edward Dock, Newcastle-on-Tyne. 

ONE TANK, #0ft. dia. by 30ft. deep, of Siemens 
Martin steel, equal to ‘Lloyd’s tests, capacity 3,760 
tons, pipe lines, &c. (separate offer to be given). 
~ G. 1331. Tenders aed November 28th. 

C.I. PIPES, 5, 6, 8, 10, 12, 15in. dia.; sluice valves, 
expansion joints, reducing pipes, bends, and other 
accessories. Lying at Herdon-road Reservation, 
adjacent to Alexandra Dock, Hull. 

Plans of tanks can be seen at this office. 


LOCOMOTIVES. 


TWO STANDARD GAUGE LOCOS., Kimberley 
and Hercules, by Manning Wardle and Co., 0-60, 
saddle tank, 120 Ib. per square inch, 12in. by 17in. 
stroke, wheel base 10-7, weight 174 tons approx. 
empty. Ref. 1127. Closing November 28th. Lying 
at Royal Arsenal, Woolwich. 

Full particulars and Tender Lore can be had on 
application to the CONTROLLER, D.B.1.(E), 
i Cross Embankment Buildings, London, 


NOTE. —For portipaiegs of other Government 
property for sale see ** SURPLUS,”’ price 3d., at al 
pookstalls, or by waneatl subscription of 2s. post 
free, payable in advance to the Director of Publicity, 





[praughtsman Required 


for the Nigerian Government, Public 





PUBLIC NOTICES 





PATENTS AND DESIGNS ACT, 1907. 


Noties is Hereby Given that 


Spor noma ae ‘EVENS, of 4, Eagle- 
street, London, W.( SEEKS LEAV z to AMEND 
the SPEC IFICATION * of LETTERS PATEN ‘T No. 
104,812, granted to him for ? Improvemenia” in or 
relating to Advertising and the like omar 

Particulars of the were set 
forth in the Illustrated Oil Jeumel (Patents) 
issued on the 29th October, 1919 

Any person, or persons, may give Notice of Oppo- 
sition to the Amendment by leaving Patents Form 
No. 18 at the Patent Office, 25, Southampton- 
buildings, London, W.C. 2, within one calendar 
month from the date of the said | Journal. 1903 


PATENTS AND DESIGNS ACTS, 1907-1914. 
MACHINE FOR MAKING OUTER 
CASINGS OF MATCH BOXES. 


The Proprietorsof British Letters 


Patent No. 16,936 of 1915 are PREPARED to 
SELL the PATENT or to LICENSE British manu 
facturers to work under it. It relates to a new 
method and machine for manufacturing the outer 
casing of match boxes, in which the pressing roller 
accompanies the partially wound casing along the 


mandrel. 
Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 
1917 London, E.C. 1 


(ity of Bradford Education 


COMMITTEE. 
TECHNICAL COLLEGE. 

Principal, WALTER M. GARDNER, M.Sc., F.LC 
ASSISTANT LECTURER IN TEXTILE E 
MECHANICS. 

It is desired to make an early appointment.— Par 
ticulars of salary offered, duties, &c., and forms of 
application may be obtained from the PRINCIPAL 


of the College. 
1752 BY ORDER, | 














(ity of Lincoln. 


MUNICIPAL TECHNICAL SCHOOL 
A. E. COLLIS, M.1.M.E., Principal. 

APPLICATIONS are INVITED for the POST of 
ASSISTANT TEACHER in Mechanical Engineering 
Subjects. University Degree, or equivalent qualifica 
tion, and Works Experience essential. Commencing 
salary £220 to £240, according to qualifications and 
experience, rising by annual increments to £350. A 
temporary war bonus of £45 is also allowed 

Form of application and further particulars may be 
obtained from the PRINCIPAL, to whom all applica 
tions ° oamygeet hey returned not later than 2ist 
November, 19 1767 


Tundctaad Education Com- 


. MITTEE. 
JUNIOR TECHNICAL SCHOOL. 
Head Master: Mr. E. WARRINER 

APPLICATIONS are INVITED for the POSITION 
of MASTER in ENGINEERING SUBJECTS in the 
above School. Candidates must possess a Degree in 
Engineering, or an equivalent qualification, together 
with works, drawing-office, and some teaching experi- 
ence. 

Salary scale, £180 by £10 to £220, and then by £15 
to £370, but years of service after 21 years of age, 
either in works or teaching, will count in fixing the 
initial salary, e.g., with ten years’ service the sulary 
would begin at £310 per annum. 

Applications, accompanied with three recent testi 
monials or references, must be made on forms to be 
obtained from the undersigned and returned on or 
before 17th November t 

GERBERT Peg 
Chief Education Officer. 
Beatie Offices 


15, John-street, .- “pe 
21st October, 1919 1397 


(raven Brothers (Manchester), 
LTD. 








are hla their _Plant — OSBORNE- 
STREE Ss ROCHDALE-ROAD, 
MANCHESTER, to their New Works at 
REDDISH, and it is expected the Premises, 
covering about three acres, will be vacated 
by the end of the present year. 


THE PREMISES ARE FOR SALE BY 
PRIVATE TREATY, 


or may be Sold by Auction at a later date. 


For particulars apply to 


CRAVEN BROTHERS (MancuHesTeER), Lrp., . 


Vauxhall Works, Reddish, Stockport, 


or to their Agents, 
Messrs. ELLIS snp SONS, 
21, Spring-gardens, Manchester. 
nee correspondence should now be addressed 
the REGISTERED OFFICE AT REDDISH, 
STOCKPORT. 1941 





PUBLIC NOTICES (continued) 
Pages IL. III., and IV. 








Ministry of Munitions, Whiteball-place, London, 
8.W.1. 1874 
AB Works Department, for two tours, each 
of 12 months’ service, with possible per- 
a war bonus of £120 a year, which will be continued 
until six months* after the restoration of peace, and 
will then be reconsidered. Free quarters and first- 
salary.—Candidates, aged 25-40, who have experience 
in General Draughtsman’s work, such as is. met with 
in a large office of a Municipal or City Engineer, and 
Design Buildings, Structures and Ferro-concrete Work, 
and also to make necessary calculations, should apply at 
once by letter, os brief details of experience and 
4, Millbank, London, S.W. 1, quoting M/Nigeria 13 
191% 
As | Migation Engineer Re- 
British Guiana for engagement termin 
able at the end of one, taree or five years. 
Salary £600 per annum. Free passages provided. The 
Plans and Estimates for Works of Drainage and 
Irrigation, and to Take Charge of the Construction of 
the Works if necessary.—Candidates not over 35 years, 
Associate Members of the Institution of Civil Engi- 
neers, who must have had previous experience of sucn 
works in somewhat similar country to the coastlands 
below the level of high spring tides, pone apply at 
once by letter, giving brief details of age and experi- 
ence, to the CROWN AGENTS FOR THE COLONIES, 
19 16 
Road Surveyor Required 
for the Nigerian Public Works 
Roe for two tours of twelve 
£500 per annum and a war bonus of £120 a year, 
which will be continued until six months after the 
restoration of peace and will then be reconsidered. 
leave in England on full salary, Candidates, aged 
23-35, who have had experience on road or railway 
survey work in countries where heavy bush, forest, 
observations and locate positions and to perform such 
other duties as — to surveying work in new 
countries, should apply at once (by _ letter) to the 
bank, London, 8.W.1, quoting M/9280. 
= r] ? 
The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
An Association specifically formed to look after the 
interests of Foremen in their Supervisory Capacity. 
All communications Head ices : 
H. W. RE 81, High Holborn, 


General Secretary. 





manency. Salary £40U-£20-£500, duty pay £80, and 
class. passages. Liberal leave in England on full 
are competent to Take Out Quantities in Detail and 
age, to the CROWN AGENTS FOR THE COLONIES, 
QUIRED by the Government of 
person appointed will be required to make Surveys, 
of age, preferably single, and. either Members or 
of British Guiana, which are absolutely flat and 4ft. 

4, Millbank, London, 8.W. 1, quoting M/B.G. 9295. 
months, with possible extension. Salary 
Free single quarters and first-class passages. Liberal 
and long grass are met with, and are qualified to take 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
1886_ 

(Registered under the Trade Union Act.) 
London, W.C. 1 
. 2125 
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MINISTRY OF MUNITIONS. 
BY ORDER OF THE DISPOSAL BOARD. 


FOR SALE BY PRIVATE TREATY. 


RAILWAY MATERIA 


LOCOMOTIVES, PETROL TRACTORS, 
ROLLING STOCK, and TRACK. 
















LOCOMOTIVES. 





6 0-6-0 type 4ft. Shin. gauge. Cvlinders 12in. by 18in. stroke, by 
Manning, Wardle and Co. Working pressure from 120-140) 1b 


Prices ranging from £700 to £800. 


with stroke from Sin. to24in. Prices ranging from £450 to £700. 


2 0-4-0 type 3ft. 6in. gauge. Rebuilt by J. F. Wake. 


9}in. by 12in. stroke. Working pressure 160lb. Rigid wheel 
base 5ft. 6in. Total wheel base 13ft. New locomotives. Price 


3 0-4 2 type 2ft. gauge, by Kerr, Stuart and Co. (Cylinders Sin. by 
i2in. stroke. Working pressure 160lb. Rigid wheel base 3ft. 
fotal wheel base 6ft. 6in. Price £800-£850. 

20 4-0 type 2ft. gauge, by Kerr Stuart and Co. 
Yin. stroke. Working pressure 150 1b. 


£650 each. 


3 0-4-0 type 2ft. gauge. by R. Hudson and Co 
stroke. Working pressure 180 1b. 
£ to £700. 


t 
vb. 


Cylinders 5in. by 
Wheel base 3ft. Price 


Cylinders 6in. by &in. 
Wheel base 3ft. Price from 


1 0-4-0 type 2ft. gauge, by Avonside Engineering Co. 
by 12in. stroke. Working pressure 150 Ib. 
Price £950. 

7 0-4-0 type 60 cm. gauge, by W. G. Bagnall 
stroke. Working pressure 150 Ib. 
£700 each. 

A few 4-6-0 type 60 cm. gauge, by Hunslet Engineering Co. 
9hin. by 12in. stroke. Working pressure 1601b. 
base 5it. 6in. Total wheelbase L3it. N 
each. 

A large quantity of Spares for the above Locomotives 

A few 4-6-0 type 60 cm. gauge Locomotives. by Baldwin Locomotive 
Co. Cylinders 9in. by 12in. stroke. Working pressure 178 Ib. 
Rigid wheel base 5ft. 10in. Total wheel base 12ft. 2in. Prac- 
tically new. Price £1200 each. 

\ large quantity of Spare Parts for the above Locomotives. 

1 2-6-2 type 60 cm. gange, by American Loco. Co. Cylinders “in. by 


Cylinders Sin. 
Wheel base 4it. 6in. 


Cylinders 6in. by 9in. 


Wheel base 3ft. 6in. Price 


Cylinders 
Rigid wheel 
New locomotives. £1200 


I4in. stroke. Working pressure 175]b. Rigid wheel base 
5ft. 6in. Total wheel base 16ft. 6in. Practically new. Price 
£1200 


1 0-4-0) tyne lit 
Thin. stroke. 
Price £5 


fin. gauge, by W. G. Bagnall. 


2. ga Cylinders Sin. by 
Working pressure 140 1b. 


Wheel base 2ft. Sin. 


1 Fireless Locomotive, 0-6-0 type, 4ft. in. gauge, by Barclay and Sons. 
Cylinders L4}in. by 18in. stroke. Working pressure 1601b. 
Wheel base 7ft. 3in. Practically new. £1500. 

1 Fircless Locomotive, 0-4-0 type, 2ft. gauge. by Barclay and Sons. 
Cylinders 5in. by 7in. stroke. Working pressure 1601lb. Wheel 
base 3ft. 6in. Practically new. Price £ 

3 Firsless Locomotives, 0-4-0 type, 2it. gauge. by Barclay and Sons 

Cylinders 12in. by 18in. stroke. Working pressure 160 Ib. 

Waeel base 6ft. 6in. Practically new. Price £1200 each. 

3 Brash Electric Teactors, 0-4-0 type, 2ft. gauge. Batteries, 48 cells 
capacity, 161 amp. at 5 hours discharge. Price complete with one 
=°t of 48 spares cells, £1200 for the 3 Tractors 

A number of 20 H.P. Simplex Petrol Tractors, 0-4-0 type, 60 cm‘ 
gauge, by Motor Rail Co. Wheel base 2it. 64in., weighing 2.2° 
toas, fitted with water-cooled Dorman engine. Twin cylinders. 
120 mm. by 140 mn. Two speeds ahead and reverse. Price, 
n2w Tractors, £409 each. Second-hand Tractors, £300 each. 

\ large number of Engine Spares {or the above 


A namber of 40 H.P. Simply Petrol Tractors, 0-4-0 type, 60cm. gauge 

by Motor RailCo. Wheel base 4ft., weighing 4.2 tons, titted with 
water-cooled Dormanengine. Four cylinders, 120 mm. by 140 min. 
Two sneeds aheal and reverse. Price, new Tractors, £650 each 
Secoad-hand Tractors, £550 each. i 


A iarge quantity of Spares (Engine) for the above. 
193 Oil Pressure Gauzes, Rotherhan: No. 3 type for above 


A number of 45 H.P. Petrol Electric Tractors, 0-4-0 type, 60¢: gauge, 

by Dick, Kerr and Co., and Westinghouse Wheel Base, 5ft. 6in., 
weighing 8 toas. Capable of hauling 48 tons oa level at 9 m.p.h 
Second-hand Tractors. Price £650 each. “i 


6 0-4-0 type 4ft. 8tin. gauge cylinders from 8in. diameter to 12in., 


Darlington. 


Cylinders 9in. by l4in. stroke. Working pressure 1201b. Wheel | Eight-wheeled Bogies, with centre couplings no buffers, bogie centres, 
base Ait. 6in. Secoad-hand, in excellent condition. Price £575 lift. Bogie wheel base, 4ft. Wheels. 24in. dia. Journals, 3in 
and £700. dia. Steel underframes and wooden bodies. Length over 
A few 4-6-0 type 2it. 6in. gauge, by Hunslet Engineering Co. Cylinders headstocks, 12ft. 6in. Length over centre couplings, 21tt. Width 


Sit. 3in. GAUGE WAGONS. 


12 Wagons, lying at Dublin and Blessington Steam Tramway Company, 
Dublin. 


Four-wheeled Open Wagons, with dumb ends and centre drawhar. 


Length overall, 1lft. 6in. Body, Lift. by 7it. by 2ft. 6in. Made 
of 3in. planks. Steel frame. Door jull length one side, hinged at 
bottom. Hand lever brake. Wheel base, 5if. fin Wheels, 
2ft. lin. dia. Journals, 2jin. dia. 


4it. 8iin. GAUGE WAGONS. 


40 Covered Wagons, known as ** Paste ” 
Gretna. 


Vans, lying at H.M. Factory 


overall, 8ft. 6in. Interna! dimensions of body, 14ft. by 7ft. lin 
by 6it. 3in. Sliding doors both sides, 4ft. 3in. by 6ft. 3in. Total 
height from rail level, l0ft. 6}in. Hand brake wheel at each end 
of wagon, with 2tt. platform for brakesman. 


3it. GAUGE STOCK. 


80 Timber-framed and Iron-lined Side-tip Wagons, 1} cub. yds.capacity. 
16 Flat Timber-tramed Bogies. 


3 Fiat-topped, Side-tipping, Coacrete Mixers’ Bogies, |ying at Renfrew 
Aerodrome, N.B 


2it. 8in. GAUGE STOCK. 


98 Stee! Trucks, known as Bisulphate Trucks, lving at H.M. Factory, 
Gretna. 


Bodies, }in. thick, 5ft. 9ir.-4ft. 9in. long by 3ft.-2ft. wide by Lft. 10in 

eep. Pressed from one solid plate and welded at vertical corners, 

and with a flanged round top. Under-carriages consist of two 

6in. by 3in. by 5-16in. channeliron, 29in. long, riveted horizontally 

to underside of body, carrying axle-boxes. The wheels are 11 }in. 

dia. by 24in. wide, flanged for running on rails of above gange. 

Axles, 2}in. dia. Journals, Zin. dia. Each wagon provided with 

one ‘* U ”’ drawer shackle, 6}in. by 4jin. by jin. Total weight of 
truck complete, 9 cwt. 1 qr. Three of these have no wheels 


2it. Gin. GAUGE STOCK. 


34 Small Trucks, for above gauge, lying at'Hanworth Road Depot, 





Sunbury. 
2it. GAUGE STOCK. 
400 TROLLEY SHELL TRUCKS. Each truck consists of a Main Frame 


composed of two Tin. by 6in. oak buffer beams 7{ft. 3in. long, on 
two pairs of 12in. wheels, with roller bearings. Wheel Any 
2ft. 6in. Bolted on top of Main Frames is an oak-framed cradle, 
6ft. Gin. by 2ft. 6in. by 1ft. 8in., with eyebolts, &c., for lifting off 
truck. Underneath truck is a set of grippers and levers for haulage 
by wire rope. Trucks are lying at N.F. Factory, No. 6, Chilwell. 
46 2it. GAUGE WAGONS. With removable sides and ends. Wheel 

base, 3it. 6in. Wheels, cast iron, 14in. dia. Axles, 2in. dia. 
Journals, 1jin. dia. Roller bearings, draw hook and chain 
couplings. Length over dead buffers, 7ft. 6in. Capacity 67 cub. 
tt. flush measure. Ten pairs spare wheels and axles, &c. Lying 
at C.S.D. Depot, No. 18, Swindon. 


60 c/m GAUGE STOCK. 


Class A.—Four-wheeled Open Wagons, loose sides and ends, 6ft. long, 
2it. 6in. deep inside. Tare, 16 cwt. 2 qr. 20 Ib. Load, 3 tons 
13 cwt. lar. 8lb. Total, 44 tons. 


Class D.— Bogie Low-sided Wagons, with falling doors, 17ft. 6in. long 
by 5ft. wide by 2ft. deep inside. Tare, 2 tons 5 cwt. Load, 
9 toas 15 ewt. Total, 12 tons. 


Class H.—Bogie Tank Wagons, without tanks, forming serviceable 
platform wagon, 17ft. 8in. long, 5ft. wide. Load approximately 
equal to Class D wagon. 


Class K -—-Side-tip Wagons, are of 1 cub. yd. capacity flush measure 
suitable for running on 60 cm. gauge track, with rails 29 Ib. per 
yard. They are capable of tipping either side, and the bodies 
are arranged for lifting off their undertrames and being tipped 
while slung, and also fitted with feet, so that they will stand up- 
right when placed on the ground with or without a load. Bodies 
are of mild steel plates, 3-16in. thick. with strong riyns and rein- 
forced corners. Fitted with creeping draw gear and side brakes 
Wheels 12in. dia. on tread, and securely fastened to mild steel 
axles with outside machined journals. Bearings of dust-proof 


| 





5 180 H.P. Petrol Tractors, 4ft. Stin. gauge, by Manning, Wardle and 

Co. F itted with Thornycroft 6-cylinders, marine type. reversible 
engine, 83in. by 12in. stroke. Four-coupled wheels, 6ft. wheel 
base, weighing 27 tons in working order. Price, new Tractors 
g ™ , r actors. 
£1290 each. S2coad-hand Tractors, £1000 each. ” 


roller type, with oil reservoirs and a screwed stud of flap lip over 
the oil hole. 


Class P_—Four-wheeled Light Ration Wagons, 6it. Sin. long, 4ft. LOin. 
wide. Falling sides, Ift. 6in. deep. A quantity of these are also 





60 c/m GAUGE STOCA (contd.) 


Spare Wheels and Axles. with roller bearings, for tip wagons 
Spare Parts for all above-mentioned rolling stock. 


Above Wagons are specially high quality, narrow-gauge rolling stock 
manulactured to War Otlice requirements, and ying at the Kt 
Transportation Stores, Purfleet. 


A number of Second-hand ** Jubilee’’ Tip Wagons, lying at various 
depots 


A number of 60 em. and zit. gauge small flat Four-wheeled Trollics 
lying at various depots. 


18in. GAUGE STOCK. 


15 Pairs of Wheels and Axles, 18in. gauge 


18 Low Wood-framed Bozies, for 18in. gauge. 
No. 85, Barnbow, Leeds. 


MISCELLANEOUS MATERIAL. 


Two Consignments of Parts, mostly mild steel, used in construction of 
60 cm. gauge wagons. Lying at Messrs. Clayton and Shuttle- 
worth’s, Ltd., Stamp End Works, Lincoln. Weights, 17 tons 3cwt 
and 20 tons 13 ewt. respectively. 


Lying at €.8.D. Depo 


Quantity of Parts, mostly door hinges and brackets, used in construction 
of 60 em. wagons. Lying at Blake Boiler Wagon and Engineering 
Co., Ltd., Alliance Works, Darlingion. Weight, 15 tons 7 ewt 


A guantity of mild steel Hook Carriers, consisting of 250 cwt. of fats, 
ijin. by gin., 40 ewt. of ditto, Ljin. by jJin., 8 ewt. washers, and 
4 gross cotter pins. Lying at Messrs. Barker and Co., Wednesield, 


A quantity of miscellaneous Railway Rolling Steck Parts, lying at HM, 
Factory, Pembrey. 


\ quantity of Black Studs and Galvanised Nuts, jin. and jin. 1) 
weight, 8cwt.1 qr. Lying at F. Braby and Sons, Depttord, 5.1 


A quantity of Bolts, Nuts, Angle Bars, &c., used in construction of 
20-ton covered goods wagons. I.ying at Thomas Moys’ Works, 
Peterboro’. 


A quantity of Parts for 60 cm. Bogie Low-sided Wagons, made by the 
Gloucester Carriage and Wagon Works, and lying at C.8.D. Depot 
Hereford. 


RAILWAY SLEEPERS. 


Large stocks are now available at -— London, Chariton 
Grimsby, Immingham, Southampton, Richborough, 
and Liverpool. 


RAILWAY CONSTRUCTION 
TOOLS, Etc. 


Bars, Beters, Clips, Gauges, Hammers, Spirit Levels, Levers, Spanners, 
Guards’ Flags, and Lamps. 


A large stock, all new, at Purfleet. 


GIRDERS. 


10 Second-hand Lattice Girders, 60ft. by 6ft. 6in. by 1?in. 
9 Second-hand Lattice Girders, 55it. by Sit. Gin. by 13in. 
21 Second-hand Lattice Girders, 50it. by 5ft. 6in. by 13in. 
16 Second-hand Lattice Girders, 50ft. by 5it. 6in. by 12in. 
Weight from 54 to 8 tons each. 


al 


Rotherhit 
rill 


In good condition, at Richborough 


RAILWAY BRIDGE. 


1 new 60ft. Plate Girder Deck Span, to carry 4it. Sjin. track, at Rich- 
borough. 


ROAD QRIDGES. 
22ft. Lifting Spgn. 

30ft. Fixed Span. 

75ft. Span. Hopkins type. 

120ft. Ditto. 

Designed to carry all traffic without restrictions: A number of ea: 
type, all new, are for sale. 


PERMANENT WAY MATERIAL. 


75 1b. F.B., B.8.8. Rails. 10,000 tons at Middlesbrough, 
Fishplates, Fishbolts, and Spikes for same. 


75 lb. Points and Croggings. Anglelin8. At Purfleet, 
Double Slips. Angig¥in8. At Purfleet. 
201b.Purnouts. Lé@t-handsets. At Purfleet. 

20 ib. Turnonts. ht-hand sets. At Purtleet, 





vipost sides and ends, forming flat wagons. 
ton. 


Load approximately 





Various Second-hagg Rails. Weight per yard from 14 Ib. to 75 1b. 








Further Particulars of CONTROLLER, RAILWAY MATERIAL SECTION, D.B.2C., 


War Office Embankment Annexe, S.W.1. 


Note. —**‘ SURPLUS, ”? price 3d., tho official list of Government P:operty for Sale. Published tw'c3 monthly. On Sale Everywhere. 
Or by Quarterly Subscription, 2s. post fre-, from the Director of Publicity, Ministry of Munitions, Whitehall Place, &.W. 1, 
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OCTOBER. 


Galway as Transatlantic Port. 


IT was announced at the last meeting of the 
Dublin Chamber of Commerce that a Bill is being pro- 
moted to obtain powers in connection with the pro- 
posal to establish a Transatlantic port at Galway. 
It was stated indeed that there is every possibility 
of the scheme, which has been before the public for 
a considerable period, being at last realised. The 
project, which has been deseribed in Tore ENGINEER 
on several occasions, is intended to make full pro- 
vision for the accommodation of large passenger 
ships at Galway, with the necessary connecting rail- 
way for the purpose of accelerating the transport of 
passengers, mails and express consignments of mer- 
chandise between the United Kingdom and North 
America. Owing to the excellent 
which exist the engineering aspect of the scheme is 


natural facilities 


a comparatively simple one, bat the success of the 
project appears to be bound up with the construe- 
tion either of a tunnel under the Irish Channel or 
the establishment of a train ferry to improve the 
communication between England and Ireland, and 
henee the question of the measures which would be 
adopted to obviate the difference in gauge between 
English and Irish railways is raised. The Irish Sub- 
committee of the Select Committee on Transport, in 
the report presented a year ago, expressed the opinion 
that. the whole project was worthy of careful investige - 
tion. It is understood that the Irish Government 
authorities are favourable to the scheme, but under 
present conditions it is necessary to obtein the 
approval of the Ministry of ‘Transport, and steps have 
now been taken to bring the subject before the new 
Department 


Lloyd’s Register Annual Report. 


THE annual report of Lloyd’s Register of 
Shipping, which was published during the month, 
was of particular interest in that it dealt largely with 
the Society's activities during the war. For the last 
five years its reports have necessarily been of a cir- 
cumscribed character, as it was most undesirable 
that our enemies should be informed as to what was 
being done. Now that the veil has been removed 
and that secrecy is no longer imperative, much 
interesting information is forthcoming. First, we 
may mention that the facts regarding shipbuilding 
in other countries—the United States, Japan, &c.- 
some of which were already known, are amplified and 
their significance revealed in such a way that if they 
were properly brought before our shipyard workers, 
the revelation should give them ample food for 
thought and imbue them with a desire to work harder 
than ever before. During the war the Society carried 
out much work which was of a character quite outside 
its special sphere, but for which it was eminently 
Its steel surveyors, for example, passed 
1.401,114 tons of shell steel for the 
The Society, of course, has 


equipped. 
no less than 
French Government. 
surveyors who are admirably suited for the inspection 
of steel for shipbuilding purposes. Indeed, no less 
than 7,803,070 tons of material destined for that 
purpose were tested in the five years between June 
30th, 1914, and June 30th, 1919. A large staff of 
experts was therefore available for the testing of 
metal, which, though required for military purpeses, 
very closely resembled in composition the metal 
they were accustomed to deal with. Another ques- 
tion to which much attention was devoted was the 
application of electric welding to shipbuilding—also 
a “war activity,” as far as the Society was con- 
cerned. As a result a set of rules was drawn up under 
which the Society was prepared to accept that method 
of joining together the various portions of ships’ 
hulls. We have so lately—see our issue of the 31st 
ult.—-dealt with the report at length that there is no 
need in the present instance to go into further detail. 
It may well be said, however, that Lloyd's Register, 
while satisfactorily performing all its usual funetions, 
ably “ did its bit to win the wat 


Railway Rates Advisory Committee. 


THE Ministry of Transport Act requires 
that before the Minister makes any revision of rates, 
fares, tolls, dues, and other charges or of any special 
services—which last term includes wagon hire and 
demurrage—on the undertakings of which he takes 
possession, he shall refer the question to a Rates 
Advisory Committee which shall report therecn to 
him, and where such revision is for the purpose of an 
increase in the net revenue, the Committee shall also 


advise as to the best methods of obtaining such ! 





increase from the different classes of traffic, having 
due regard to existing contracts and the fairness and 
adequacy of the methods proposed to be adopted. 
The Committee is to consist of five members :—One 
a person experienced in law, who shall be chairman, 
is to be nominated by the Lord Chancellor ; one, a 
representative of the trading interests, and one, a 
representative of agriculture, to be nominated by the 
Board of Trade after consultation with the Associated 
Chambers of Commerce, the Central Chamber of 
Agriculture, and other interests concerned; one, a 
representative of transportation interests, to be 
nominated by the Minister of Transport ; and one, 
a representative of labour, to be nominated by the 
Minister of Labour, after consultation with the Par- 
liamentary Committee of the Trades Union Congress. 
Should it be deemed advisable the Minister of Trans- 
port may nominate an additional member. During 
the month it was announced that Mr. F. Core-Browne, 
K.C., is to be the chairman, and the four other 
regular members are to be Mr. Lionel A. Martin, Mr. 
W. W. Berry, Mr. W. A. Jepson, and Mr. W. J. Davis. 
The additional member, who has been put on to deal 
with the question of an immediate increase in rates, 
is Mr. W. M. Acworth. As, in accordance with the 
Act, the Committee shall, unless in its discretion it 
is thought unnecessary or undesirable to do so, give 
public notice as to the date when and the place where 
a public inquiry into alteration of rates will be held, 
and as any persons affected may make representations, 
and, unless in its discretion the Committee considers 
it unnecessary, shall be heard, it does not seem likely 
that any increase in rates, fares, &c., will be made 
before the beginning of the new year. The Rates 
Advisory Committee has no executive power; the 
responsibility for any action taken lies wholly with 
the Minister. 


Dover Harbour Improvement Scheme. 


THE announcement that the Dover Harbour 
Soard is giving consideration to a scheme of improve- 
ment estimated to cost £1,500,000 is a reminder that 
the aspirations long entertained of making Dover an 
important commercial shipping centre are perhaps 
nearer realisation than at any previous period. 
Although numerous schemes have been put forward 
at different times for the improvement of the com- 
mercial harbour, including the construction of graving 
docks and the provision of the other facilities neces- 
sary to attract mercantile shipping, they have always 
been vetoed by the Admiralty, which desired to 
retain Dover as a naval base, and hence did not 
favour the development of a large commercial port. 
The defeat of Germany and theimprobability of a naval 
war recurring for many years have caused a change 
in the attitude of the Government, and the develop- 
ment of Dover is likely to proceed unhampered by 
official restrictions. In the early part of the present 
year, plans were under the consideration of the 
Harbour Board and the Chamber of Commerce for 
a widening of the Prince of Wales Pier on the western 
side, or, alternatively, the consiruction of an entirely 
new jettv on the eastern side of the tidal harbour. 
The project which has now been put forward is for 
the conversion of the existing tidal harbour into a 
wet dock of about 21 acres area, with a depth of 30ft., 
and the construction of a new quay 1500ft. in length, 
equipped with modern handling appliances and 
provided with the necessary railway faciliiies for 
dealing with a considerable cargo trade. In the pre- 
war period vessels of the large liner class used Dover 
as a port of call, but the object underlying the new 
scheme is to attraet the general cargo trade, although 
the new quay should also improve the accommodation 
for dealing with passenger traffie. 


Train Operation During the Railway Strike. 


Virewep from the trades union standpoint, 
the response of the members to the order to cease 
work was a complete suecess. On the Laneashire and 
Yorkshire 98 per cent. of the operating staff failed 
to report for duty; on the London and North- 
Western, 93 per cent.; Great Western, 93 per cent.; 
Great Eastern, 90 per cent.; North British, 90 per 
cent.; North-Eastern, 88 per cent.; Caledonian, 
88 per cent.; and Midland, 83 per cent. The com- 
panies succeeded, however, by the help of volunteers 
from their administrative staff, former employees 
and from outside, in working up a very respectable 
suburban passenger service, and, in the goods service, 
in keeping mcst industrial works going. The Midland, 
for instance, had communication open, on the last 
day of the strike, with all but 11 per cent. of the 
works and collieries it serves. Train working was 
facilitated by running in the hours of daylight only, 
and by the block system being replaced by the old 





‘“time interval’? method, which made it necessary 
to man only the signal boxes at junctions. The 
Underground systems in Londen did uncommonly 
well. The power-houses at Neasden and Lot’s-road 
were manned by volunteers, and as soon as there was 
power the automatic signals went into operation, 
and greatly facilitated the running of the trains 
when motormen were available, as when at “ clear ”’ 
they indicated that the previous train was out of the 
section. The automatic stops with which the signals 
are provided ensured further that if a man made a 
mistake and overran a signal he would be auto- 
matically pulled up. As automatic signals render 
signal boxes and signalmen unnecessary, except at 
junctions, their advantage in railway labour troubles 
was proved during the strike. 


Road Transport and Traffic Congestion. 


THE motor haulage scheme sanctioned by 
the Government under which a large fleet of motor 
lorries is allocated to railways and port authorities, 
with the object of alleviating the existing traffic con- 
gestion, was put in operation at the close of the 
month. Sufficient experience is not yet available to 
demonstrate whether the full measure of success 
anticipated in removing the accumulated cargoes 
from the great ports, and generally improving goods 
transport on the railways, has been realised, but. it. 
is known that considerable relief has been obtained. 
For some time past the Port and Transit Committee, 
working in conjunction with port authorities and the 
Railway Executive Committee, has been making 
tentative experiments in road haulage. but it was 
the experience of the railway strike period, when 
Government lorries were employed in large numbers 
to provide emergency transport services, which led 
to the decision to continue the use of the road motor 
in the general transport system. It is not possible 
at the present time to regard the employment oi 
mechanically propelled vehicles as a commercial test: 
of their place in a co-ordinated system of transport, 
as the existing conditions with regard to railway 
rates and the cost of operating commercial motors 
are to a considerable extent artificial. The present 
opportunity is, however, an admirable one for what. 
may be regarded as a technical test of the standard 
type of lorry, and the accumulation of data in relation 
to cost of operation when the various factors have 
been reduced to a level such as may be attained under 
the more normal conditions of the future. The 
Ministry of Transport is watching the results of the 
existing services with keen interest, with the object 
of arriving at a conclusion as to the real place of the 
road motor for the carriage of merchandise in com- 
parison with rail and water-borne traffic. 


The Railway Strike. 


WHEN our Notes for September were written 
on Thursday, October 2rid. we thought we saw signs 
of the strike coming to an end. The hopes created 
by a want of response from other trades unions were 
not realised, and that afternoon, after further meet- 
ings between Mr. Lloyd George and the railwaymen’s 
leaders, it was reported that matters had reached a 
deadlock. The National Transport Workers’ Federa- 
tion, which had been acting as intermediary, per- 
severed in its efforts,and further meetings between 
the parties were held on Friday and Saturday. On 
Sunday afternoon an agreement was arrived at and 
work resumed on Monday, the 6th. The main terms 
of the settlement were that (1) work was to be resumed. 
forthwith ; (2) on the full resumption of work nego- 
tiations were to be continued with the understanding 
that they wou'd be completed before December 
31st ; and (3) wages were to be stabilised at their 
present level up to September 30th, 1920, and at 
any time after Auzust Ist they might be reviewed in 
the light of the circumstances then existing. Work 
generally was resumed the following day, and on the 
14th the men’s leadeis met the Railway Executive 
Committee at an informal meeting. On Thursday, 
the 23rd, the men went to Downing-street to a con- 
ference over which the Prime Minister presided, and 
at which Sir Erie Geddes, Sir Robert Horne and Sir 
Herbert Walker were present. The meeting lasted 
for some time, and Mr. J. H. Thomas said afterwards 
that some new proposals had been submitted by the 
men to the Government and that another meeting 
was to be held the following week. This further 
meeting took place on Tuesday, the 28th, and tha 
parties met again on Thursday, the 30th. On the 
latter day Mr. Bonar Law was asked whether the 
joint control of the railways by the State and those 
working the railways had been, or would shortly be, 
diseussed. The right hon. gentleman, in reply, said 
that certain proposals had been put forward by the 
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men which the Prime Minister considered involved 
nationalisation and joint management. They were 
not practicable during the two-year period for which 
the Government controlled the railways, but, as it 
was. necessary to have a committee in place of the 
Railway Executive Committee. the Government 
would be glad to see one or two workers on that 
committee. 


Proposed New L.C.C. Tramways. 


Iv is extraordinary how municipal corpora- 
tions will sometimes insist on throwing good money 
after bad. The London County Council, for all that 
it wisely cut its lcsses in connection with the Thames 
steamboat services, cannot, apparently, realise that 
no amount of bolstering up its tramway system, which 
is already sotrammelled with the overwhelming first 
eost of the original lines that it cannot pay its way, 
ean be made financially suecessful. During the 
month it has been considering the construction of 
new lines, which, it is urged, by linking up and con- 
solidating the existing network, will enable the whole 
to be put on a suecessful and sound basis. The 
decision come to, though it was not actually arrived 
at until the Council's meeting which took place on 
Tuesday last, and hence in the current month and 
not during October, may here be set down. It is 
that powers should be sought for the construction of 
sixteen out of the seventeen lines which its Highways 
Committee recommended should at once be proceeded 
with. The outlay involved will amount to nearly 
£4,000,000 for the construction of under 40 miles of 
single line of tramway. The cost per mile is greatly 
in exeess of that incurred for the existing lines, and is 
so high that we have no hesitation in foretelling that, 
even with the increase in traftie earnings which, it 
is contended, willresult from the construction of the 
new lines, by reason of the abolition of dead ends and 
consolidation of the existing ss em, cannot possibly 
put the whole undertaking on a paying basis. It is, 
indeed, to our mind, a case of “* throwing good money 
during’ the contructional 
the propcsals receive the 


after bad.’ Moreover, 
period, supposing that 
sanction of Parliament, the traffic confusion which 
exis‘s in. the roads and eoneerned would 
become worse confounded, and when the lines were 
finished it might well be that any relief of traftic which 
might result would be than offset by the 
obstruction caused by the trams passing across lines 
of traffic. Imagine fcr a moment what Ludgate 
Cireus, which is already overcrowded to a degree, 
would be if, added to the heavy existing traffic, 
there were to be two lines of tramways cutting 
across it from north to south! Happily, however, 
there is yet hope that our Legislature will refuse 


streets 


more 


to sanction the schemes. 


The Mechanicals. 


The season of society meetings has again 
come round, and one of the first bodies to open the 
session was the Institution of Mechanical Engineers, 
whieh listened to the address of its new president, 
Dr. Edward Hopkinson, on the 21st of the month, 
It was, we feel sure, as deep a source of regret to 
the President that he was unable to be present in 
person as it was to the members, who, although 
they have already made his acquaintance, would 
have been glad to hear the address from his own 
lips. We feel confident that we do no more than 
reflect the feelings of every member when we 
express a very cordial hope that Dr. Hopkinson may 
be restored to complete health before many weeks 
have passed. The announcement was made at the 
opening meeting, that the Institution’s home having 
been released by the Government, the next meeting 
would be held there. Thus the Institution w.ll be 
able to resume its labours where they were inter- 
rupted by the war. and to carry them on, we trust, 
But besides picking up 
had . to dropped, it 
is to hoped that new efforts be made 
in various directions. One of that 
regard of the highest importance has long been 
in the air. There is now, more than ever, a 
pronounced feeling that the social life cf the 
Institution needs development, and the open secret 
that the Council proposes at no distant date to 
introduce informal soirées will be welcomed by all 
the members. There can be no manner of doubt 
that the service the Institution render by 
bringing members together for friendly intercourse 
is barely, if at all, less valuable than the instruction 
it gives through papers and discussions, and we shall 
be surprised indeed if the informal evenings are not 
such a pronounced success that they will in time 
come to be regarded as events of prime importance 
in engineering circles. 
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New Hydro-Electric Developments 


at Niagara. 
No. II.* 


reach of the Niagara River to the power house near 
the mouth of the river, includes a canalised section of 
the Welland River 4} miles in length. and a canal 
nearly 9 miles in length, the greater part of this canal 
being excavated in solid rock, as already described. 
The canal ends in a basin or forebay from which stee! 
penstocks extend down the steep slope of the cliff to 
serve the turbines in the power house at the water’s 
edge. 

Construction work was commenced with the solid 
rock excavation for the forebay, in order to furnish 
stone for ballasting the construction railway and for 
making conerete. As a first operation the rock was 
excavated to a depth of l0ft. over the entire area, 
300ft. by 1000ft., being blasted by 1100 holes spaced 
Tit. centre to centre and fired simultaneously. Each 
hole was first sprung or enlarged at the bottom by a 
charge of five or six sticks of dynamite, and was then 
loaded with fifteen to twenty sticks for the great 
blast. This produced about 60,000 cubie yards of 
loose rock of such size as to be loaded into railway 
wagons by steam exeavators The heavier work is 
done by excavators of the railway type, which travel 
on rails, and have 3}-yard buckets. They are 
assisted by smaller revolving excavators which are 
mounted on ‘‘ caterpillars’ for travelling over the 
rock surface, and have {-yard buckets. 


Near the forebay, and also near the edge of the 


THE channe! for carrying water from the upper 











were excavated within cofferdams of steel sheet 
piling, the excavation being done by locomotive 
cranes with grab buckets. Concrete can be deposited 
directly from a concrete mixer on the surface by 
means of inclined chutes. The wing walls will be 
built after the canal excavation is completed. 

For bringing up material and hauling away the 
spoil a 12-mile double line railway of standard gauge 
has been built along the entire length of the canal, 
the centre lines of the railway and canal being 175f;, 
apart. Near the middle of the line is a Y-junctioy 
with a 2-mile branch to the depositing ground for the 
spoil. With sidings to the excavating machines and 
other points there will be in all about 40 miles of sing|. 
line. The maximum gradient is 1 in 100, and trains 
of ten loaded wagons can be run at 10 miles per hour, 
or ten empties at 20 miles per hour. 

The equipment comprises 200 side-tipping wagons 
of 20 cubic yards capacity, twelve 50-ton 600-voll, 
continuous-current electric locomotives, and seven 
40-ton steam locomotives. The trolley wires ar 
strung 7ft. from the centre line of the track, in order 
to clear the wagon bodies when they tip or dump, and 
also to permit the locomotive cranes to run over the 
line. On the spoil bank, where the lines have to be 
extended and shifted continually, the trolley wire is 
earried by sliding horizontal arms mounted on travel- 
ing towers, which are fitted with wheels of standard 
gauge. Each tower consists of a pair of A-frames 
wnich are braced together. The weight is light, so 
that the towers can be readily pushed along plank 
runways till the wheels drag on to the rails, upon 
which they can be run to the new position and there 
removed and pushed to their stations beside the 
track. A small arm auxiliary to the main arm earries 





FIG. 5- 


steep slope of the river bank or gorge a rock crushing 
plant has been installed. Adjacent to this will be a 
concrete mixing plant, so placed at the top of the 
gorge that the concrete can be distributed by inclined 
chutes or troughs leading down the slope to the site 
of the valve house and power station. At the rock 
crushing plant the railway side-tip wagons of 20 cubic 
yards capacity discharge their loads into a hopper 
which feeds a jaw crusher having an opening 5ft. by 
7ft. This is driven by a 250 horse-power electric 
motor. Its product is of 8in. size, and is carried by 
a belt conveyor to a battery of three gyratory 
crushers which reduce it to 2in. size, this in turn 
being screened and discharged into belt conveyors 
for delivery to the stock pile. For armoured econ- 
crete, stone of lin. size is used. ‘This is produced by 
crushing the oversize stone from the screen in a special 
gyratory crusher, the stone from which is delivered 
directly to a separate stock pile. Under these stock 
piles is a gallery with belt conveyors for supplying 
stone to the concrete mixing plant. 

At the mouth of the Welland River there will be 
a concrete structure equipped with sluices to regulate 
the diversion of water from the Niagara River. The 
construction of it will require a deep cofferdam in 
the swift torrent of the Niagara River. At the head 
connection of the Welland River with the power canal 
there will be other controlling works. Ten bridges 
will be required, all of which will be arch structures 
of armoured concrete. Four of them will carry 
railways, and each of them will consist of a single 
100ft. span. A curious feature in their construction 
is that along the canal the bridges are below the 
original surface of the ground. Holes for the piers 








* No. I. appeared October %Ist, 





SUTTING IN EARTH SECTION OF CANAL 


the insulator and ean be shifted so as to make the 
final adjustment of the trolley wire. 

Excavation of the river channel and the eanal will 
aggregate about 13,000,000 cubic yards of earth and 
4,000,000 cubie yards of rock, all of the latter being 
in the canal. Widening and deepening the Welland 
River requires the removal of about 2,000,000 cubic 
yards. This work is being done partly by dredgers 
and partly by a travelling cableway which spans the 
river and carries a 3-yard grab bucket. This cable- 
way has a span of 800ft. between its towers, which 
are 80ft. and 60ft. high, the main or head tower being 
far enough from the 300ft. river channel to permit of 
depositing a spoil bank on that side. Each tower is 
mounted on bogies which travel on two lines of rails 
of standard gauge. The dredgers are of the dipper 
or steam excavator type, having a single bucket on a 
long arm or dipper handle hinged to the main jib. 
The maximum depth of cutting on this side is 30ft. 
Some quicksand has been encountered. One of the 
dredgers is shown in-Fig. 8, page 464. 

For the canal, the greater part of the excavation, 
both in earth and blasted rock, is handled by immense 
revolving excavators operated by electricity. Each 
of the larger machines has an 8-yard bucket or dipper 
attached to the end of an arm or handle 58ft. long. 
which is made up of two parallel members between 
which the jib passes, and which are pivoted to a cross 
shaft on the jib. The jib is 90ft. long, and is set 
normally at an angle of 45 deg. For the smaller 
machines a.5-yard bucket is carried by a 50ft. handle 
on a 90ft. jib inclined at 53 deg. This angle can bo 
varied by luffing cables, but normally remains un- 
changed. Each machine has the jib and all the ma- 
chinery is mounted on a revolving frame or turntable 
carried by a live ring of rollers on a rectangular 








TT a 





Nov. 7, 1919 


THE ENGINEER 


455 











underframe built up of plate girders. This under- 
frame is mounted on four four-wheeled bogies on two 
parallel lines of rails. ’ 

These are among the largest excavators of the type 
ever built. Each weighs 400 tons and has electric 
machinery of 800 horse-power. Tests have shown a 
consumption of 0.8 kilowatt-hours per cubic yard of 
material excavated, lifted and deposited in the 
wagons. They are of a type developed in the United 
States originally for excavating or stripping the 
overburden at open cul coal mines where the coal lies 
near the surface. Such machines have been used 
also on the great open cut iron ore and copper mines, 
where they handle both overburden and ore, and for 
heavy excavation or engineering construction work. 
Fig. 6 shows one of these machines, and Fig. 7 shows 
it discharging into a wagon on the construction 
railway, With electric locomotive. Figs. 9, 10 and 11, 
on page 464, are other views. 

The unusual lengths of jib and dipper handle on the 
Niagara machines was adopted on account of the 
depth of cutting, and the desirability of carrying the 
machines on the rock surface at the bottom of the 
cutting, While at the same time keeping all the spoil 
trains on the upper level. The maximum vertical 
distance between the rails of the excavators and the 
rails of the construction railway is 65ft., in addition 
to which the bucket must be raised considerably 
higher in order to drop its contents into the wagons. 
The maximum depth of cutting is 145ft. on the canal. 
For the first four miles the depth averages 80ft., half 
of which is overburden, while for the remainder of the 
distance to the forebay the average depth is 60ft. and is 
mainly in solid rock. Fig. 5 shows the cutting in 
the earth section. 

Spoil from the canal is loaded into double-bogie 
side-tipping wagons of 20 yards capacity, the bodies 
of which are tipped and returned by means of com- 





thoroughly drained. The material overlying the 
rock is also soft, and could not sustain the weight of 
the large excavating machines which it was intended 
to use in order to ensure economical work and rapid 
progress. It was decided therefore to carry these 
machines on the solid rock floor of the bottom of the 
canal, and to make the full depth of the cutting in one 
operation. For this method a very high vertical 
reach was necessary, as explained above. 

Excavation is started at a point where the depth 
of cutting is comparatively light, by a railway exca- 
vator which makes a pilot or pioneer cutting at one 
side of the canal prism. This clears a floor space for 
setting up and starting the larger revolving excavator. 
When serving the trains of ten 20-yard wagons, these 
large machines can load 4000 yards in an eight-hour 
day. 

Channelling machines are used to make a side cut 
or groove in the rock along each side of the canal 
before the interior core is drilled and blasted. This 
prevents shattering the rock beyond the cana! prism 
and gives a smooth face to the sides down to the water 
line. Where the rock breaks rough and _ leaves 
cavities on the face, the canal will be lined with 
concrete. The channelers work to a depth of 20ft. 
Below this the sides will be finished by close drilling 
so as to allow for a 6in. conerete facing. The chan- 
nelers and rock drills are operated by compressed air 
at 100 lb. pressure, supplied by a 10in. pipe laid along 
the work. For this service there are twelve electric- 
ally operated air compressors, arranged at two points 
and having a combined capacity of 12,000 cubic feet 
of free air per minute. They are fitted with after- 
coolers, and in cold weather reheaters are used. 

Electric power for the construction machinery was 
adopted extensively for the reason that electric 
eurrent at 4000 volts was available, while coal was 
difficult to obtain, and its distribution to the various 





in the previous article. This was ordered early in 
1918 on account of the increasing and _ pressing 
demands for power. The present plant has two I8ft. 
conduits, each 6600ft. long; one is of riveted steel 
embedded in concrete, and the other is of reinforced 
concrete. ‘he former supplies six and the latter 
eight penstocks, serving fourteen hydraulic turbines 
which aggregate 189,600 horse-power, and are directly 
connected to generators of 149,000 kilovolt-ampéres. 
For the additional power a third conduit has been 
built, this being of wood stave pipe and feeding two 
penstocks. These serve two double runner central 
discharge turbines operating at 187 revolutions and 
delivering 20,000 horse-power at 180ft. head. Each 
turbine shaft carries a 12,000-volt three-phase, 25- 
cycle generator. 

As regards the general project of furnishing current 
on a large seale by the Hydro-Electric Commission, 
it might appear as though the close of the war would 
affect it by the reduction in the heavy demand for 
power for munition works. As a matter of fact. the 
demand created by new industries which have been 


established in the Niagara district on account of the 


power facilities and advantages is already encroaching 
upon the additional capacity provided by the above 
enlargement. This condition has led the Com- 
mission to expedite the work on the new Chippewa- 
Queenston project. 

It has been explained already that the canal and 
the valve house and power house of the Chippewa- 
Queenston project will provide for a capacity of 
300,000 horse-power. The plans of the Hydro- 
Electric Commission, however, anticipate an ultimate 
development of nearly 1,000,000 horse-power. The 
power-house would be extended along the bank of the 
river, and two additional canals would be required. 
all taking water from the Niagara River through the 
canalised section of the Welland River. The three 








FIG. 6—REVOLVING EXCAVATOR 


pressed air cylinders, so that all” operations can be 
controlled from the locomotive. These are operated 
in trains of ten wagons, each hauled by a 50-ton 
electric locomotive. The train are taken over the 
construction railway already mentioned either to the 
rock crushing plant, to the revetting of the earth 
slopes, or to a valley where ground has been obtained 
sufficient for depositing some 20,000,000 cubic yards. 
Levelling the loose rock thus deposited and throw- 
ing it over the edge of the fill or spoil bank is done in 
a manner common to the handling of earthwork on 
railway and other construction work in the United 
States. After a train load of rock has been dis- 
charged or dumped from the side-tip wagons the pile 
of rock thus left along the railway is pushed away 
and levelled off by means of a spreader car, which is a 
long double-bogie platform wagon having at one 
side a long inclined wing hinged to the sole plate or 
underframe, and braced at the desired angle by 
struts seated against the underframe. This wing 
extends below the rail level and in the large machine 
it is raised, lowered and swung in and out by means 
of compressed air cylinders having operating chains 
attached to the piston-rods. Air is furnished from 
the locomotive which pushes the machine along the 
line ; these large machines being operated indepen- 
dently of the trains. For lighter work the spreader 
cars with wings swung out may be attached to the rear 
of the train, being coupled on to the train ag it arrives, 
and uncoupled after the train has dumped its load 
and hauled the spreader along the full length of the 
pile of rock or earth. In this way the line is kept 
clear, and there is no heap of spoil to interfere with 
the dumping of the next spoil train. As the bank is 
widened, the railway is shifted laterally, being kept 
‘is near the edge of the slope as is practicable. 
_ In the earth section of the canal, the material 
includes a firm red clay and a fine wet sandy clay 
Which is liable to slide and cause trouble if not kept 








. 


scattered machines would have been another diffi- 
culty. For the locomotives on the construction 
railway 600-volt continuous current transormed by 
converters ¥is used. For the other machinery 
alternating”current of 440 volts is used. The 4000- 
volt current is delivered directly to the transformers 
on the excavating machines, but is stepped down 
before being delivered to the smaller machinery. 

The locomotives have double bogies with 36in. 
wheels and four motors, one to each axle. They ere 
35ft. long over the headstocks or end sills, with bogies 
spaced 19ft. between centres and a bogie wheel base 
of 7ft. The width is 9ft. and the height from rail to 
top of eab is 12ft. Sin. Each locomotive has four 
trolley poles, two on each side, so as to allow of move- 
ment in opposite directions, and for engaging trolley 
wires which are offset 7ft. from the centre line of the 
track. These wires are carried by short cross arms on 
a centre line of poles, the two railway tracks being 
spaced with centres 18ft. apart to permit of this 
arrangement. 

For electrie supply to the railway and construction 
works, the main sub-station is near the Whirlpool 
gully. Current is delivered at 12,000 volts, and is 
stepped down to 4000 volts by three transformers of 
1500 kilovolt-ampére capacity each for distribution 
over the work. Transformers on the excavating 
machines step this down to 440 volts, while three 
rotary converters of 500 kilowatts each convert scme 
of the power to 600-volt continuous current. The 
main construction camp is near this sub-station. It 
includes workshops, stores, barracks and houses, and 
has a shunting yard and repair yard for the construc- 
tion railway. The buildings have timber frames with 
walls formed by wire mesh coated with concrete by 
means of the cement-gun process. 

Enlargement of the Niagara Falls hydro-electric 
plant, purchased by the Hydro-Electrie Commission 





from the Ontario Power Company, has been noted 











FIG. 7—EXCAVATOR LOADING WAGONS 65-FEET ABOVE CANAL BOTTOM 


parallel canals could handle the total ammount of water 
allowed to be diverted by both Canada and the United 
States for power purposes. This would be practicable 
if the two countries should at some future time 
consider it desirable to operate a single joint plant 
of high head and high efficiency in place of the 
present several plants of lower head and efficiency 
That such action is within the bounds of possibility 
is indicated by the fact that in 1918 the Canadian 
Government considered taking up with the United 
States Government the question of joint development 
of the water power of the St. Lawrence River, in order 
to secure hicher efficiency. and a more economic 
development than would be obtained with two or 
more separate and independent plants. 








A Committee of the Canadian Electrical Association 
which has been investigating the relative merits of bare 
and covered wire for overhead transmission has received 
a letter from one of the supply companies in which the 
following arguments are put forward :—Although it is 
generally understood that the insulation on the wire, 
especially after it has been baked out, is no adequate 
protection for 2200 volts, it is useful in the erection of the 
lines so as to avoid mechanical injury, and also from 
coming in contact with live lines already placed. In 
order to show differentiation between primary and 
secondary lines, lines of 2000 and 4000 volts are erected on 
porcelain insulators, while low-voltage lines are on glass 
insulators. Use of both bare and weatherproof wire would 
necessitate carrying two classes of wire in stock as well as 
on repair and construction wagons. In city work the 
primary is only a small part of the distribution system, and 
it would be still necessary to supply insulated weather- 
proof wire for all service work, In outlying districts 
where primary runs are long and service connections few, 
it would probably be considerably more feasible to use the 
bare wire. 
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Notes on a Tour in Italy and France. 
By NORMAN DAVEY. 
No. I. 

THE following notes were made in the course of a 
short trip through Italy and France during the late 
spring and early summer of the present year. 
In viewing engineering works in Italy I think 





efficacy of which is most disputed. 


in Milan, and is concerned entirely with the manufac- 
ture of water turbines and centrifugal pumps. 
is, of course, a considerable demand in Italy for water 
turbines, as by far the greater part of the power used 


lace one’s hope of amelioration in that panacea, the 


CostTRUZIONI MECCANICHE Riva, MILAN. 


THE firm Costruzioni Meecaniche Riva has shops 


There 





power turbines of the Riva Company is the oil pressure 
thrust block. The end thrust of the rotor is taken up 
by oil pressure upon the surface of a dise attached 
to the turbine shaft ; oil under pressure is circulated 
on both sides of the disc, and an equilibrium of thrust 
is thus secured. 

A general view of the Riva type of low-fall turbine 
is shown in Fig. 5, and the general arrangement of 
the oil thrust block, with the pipes for the distribu- 











FIG. i—ROTORS OF LOW FALL TURBINES 


one is chiefly impressed—not unenviously—by the 
easy accessibility of space and power. Labour, 
however, I understand, is as intractable there as else- 
where. One strike ends but for another to begin. 
Barbers, waiters, and tram conductors have all struck 
in turn, causing inconvenience to all the community, 
and many large concerns are,now in June, practically at 


FIG. 2—CONTROLLING GEAR FOR LOW FALL TURBINES 


in the country is developed in hydro-electric stations ; 
and, indeed, of the machines that I saw under con- 
struction in the shops of this firm by far the most 
numerous were water turbines. 

The Riva Company makes the two standard types 
of water turbines—the Francis and the Pelton. The 
turbines used for low heads carry the usual type of 


FIG. 3—PELTON WHEEL BUCKETS 


tion of the oil, will be seen at the end of the shaft. 

The high-fall water turbines made by the Riva 
Company are of the usual Pelton construction. A 
detail of the buckets is shown in Fig. 3, and the 
general arrangement of a turbine of this type in 
Fig. 4. The plant shown in this latter illustration 
ves designed for the Societa Italiana Breda, and 
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FIG. 4—14,000 HORSE-POWER TURBINE DESIGNED FOR A 


a standstill—Armstrong’s, for instance, at Naples, 
and Ansaldo’s at Genoa—-on account of strikes. I do 
not know to what extent this discontent prevails 
among the workers, but on the walls of houses and 
other public places—particularly in Rome—may be 
seen scrawled the reiterated shibboleth ‘“‘ Viva 
Lenin! It is a human frailty, this, I imagine, to 


rotor, as shown in Fig. 1, and a distribution control, 
as shown in Fig. 2. The governing device employed 
in these machines is of the usual oil pressure type, 
a centrifugal governor admitting oil to a cylinder 
which acts as a pressure relay controlling the admis- 
sion of water to the turbine. 

A peculiarity inherent in the design of the larger 


| has an output of 14,000 horse-power at a speed of 
504 revolutions per minute and a head of 1750ft. The 
governing system is seen at the right-hand sid ». 

T also had the opportunity of seeing in the process 
of construction in the shops, an interesting and rather 
unusual type of turbine, which is to be employed to 
produce power for the Italian Electric State Railways 
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and is to be installed in the power station at Bardon- 
ecchia. The machine consists of two Pelton wheels of 
different diameters, employing varying heads of water, 
the water in question being drawn from two different 
sources of supply. Of the two wheels, which are 
upon the same shaft, one is operated by a head of 
2000ft. and the other of 670ft. As. in consequence 
of the conditions under which the power is required, 
a large variation of load occurs throughout the twenty- 
four hours, the plant is fitted with an automatic 
device by means of which the smaller wheel, which 
is only used when the load rises to a certain point, 





end of this lever is attached D, a dashpot; on the 
other end is fulerumed the floating lever B. One 
end of this floating lever operates the deflector C ; 
the other is connected with the governor. The 
fulcrum itself is connected with the jet K. 

Supposing the load to be suddenly removed from 
the turbine, and racing to commence. The governor 
immediately reacts on the floating lever B, and the 
deflector comes into action on the water-stream. 
Since resistance, however, is offered in this operation 
to the turning of the lever B about its fulerum, the 
fulerum itself becomes a moving point about the 

















FIG. 5--TYPICAL RIVA LOW-FALL TURBINE 


may be put to work. The diameters of the two 
wheels, taken at the centres of the buckets, are 6. 4ft. 
and 3.67ft. respectively, and the speed 500 revolu- 
tions per minute. The larger diameter wheel develops 
3500 horse-power with one jet, and the smaller wheel 


2500 horse-power with two jets. The two Pelton 
wheels are keyed on to the shaft between the two 
bearings. The 6.4ft. wheel has buckets 10in. in 
diameter, and the 3.67ft. has buckets I3in. in dia- 


meter. The machine forms the subject of a Supple 
ment to this issue. ‘The oil thrust block is shown in 
the longitudinal section, bevond the bearing to the 
left of the larger diameter wheel. 

A distinguishing feature of the Riva turbine of the 
Pelton the method of governing speed. 
The governing—or, rather, the actual control of the 
water jet—is effected in two ways—first, by deflection, | 





is 


type 


fulcrum of the lever A and the jet K begins to close. 
This ingenious arrangement is, of course, nothing 
more than the application of the floating lever prin- 
ciple, as used in various differential gears, to this 
particular purpose. 








Institution of Civil Engineers. 


ADDRESS BY SIR JOHN PURSER 


GRIFFITH, M.A.I.* 


PRESIDENTIAL 


IN entering the second century of our existence as 
a Society or Institution of Civil Engineers I wish it 
was possible for me to review the aims of its founders, 
you how far these have been attained. 


and show 
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FIG. 6—RIVA SPEED CONTROLLING ARRANGEMENT FOR PELTON-WHEEL TURBINES 


and, secondly, by throttling. It is necessary, of 
course, to produce deflection as an‘ initial means of 
removing power from the rotor, for, were thenecessary 
power removal to be made simply by the closing of 
the orifice, the ‘‘ water shock’? produced would 
become dangerous. To avoid this it is necessary that 
the closing of the jet be made slowly, but at the same 
time it is equally necessary that the power should be 
taken from the turbine with the least possible delay. 
This dual object is achieved by an ingenious system 
of mechanism shown diagrammatically in Fig. 6. 
In it A is a lever working on a fixed fulcrum. To one 
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Time, however, does not permit me to do more than 
to point out that the best definition of these aims is 
given in the Charter of the Institution, dated June 
3rd, 1828, in the following words :—‘“‘ For the general 
advancement of mechanical science, and more par- 
ticularly for promoting that species of knowledge 
which constitutes the profession of a civil engineer, 
being the art of directing the great sources of power 
in Nature for the use and convenience of man.” 








* Delivered at the Institution Building, November 4th, 1919. 
Abridged. 





Dr. Tudsbery, in his “ Record of the Origin and 
Progress of the Institution,” prepared for the cen- 
tenary commemoration of its foundation, has suc- 
cinctly recorded the steps taken to carry out the 
objects of its founders of “ facilitating the acquire- 
ment of knowledge necessary in the civil engineering 
profession, and of promoting mechanical philosophy.”’ 
He has shown the advantages gained by its formation, 
how it gathe~ed together the ablest and best‘engineers 
of the country, who, although trained and brought up 
in the school of individual and independent action 
and experiences, yet were led to recognise the need of 
co-operation and combination to ensure the progress 
and success of the profession to which they belonged. 

In this connection we should remember the valuable 
work done by some of our members in what may be 
termed research work. Committees have considered 
and reported on such subjects as the thermal efficiency 
of the steam engine, the standardisation of engineering 
materials, the use of reinforced concrete, the deteriora- 
tion of structures exposed to sea action. 

The last Committee is still sitting under the chair- 
manship of our revered past-President, Sir William 
Matthews. He has formed in this building a unique 
collection of samples of injurious action by marine 
life and sea-water on various materials from all parts 
of the world. Arrangements have been made for 
very extended series of experiments, and when com- 
pleted the information gained by this Committee 
will, I believe, be of immense value and importance 
to engineers engaged on marine works. 

These aims and objects of our Institution are 
worthy of our united exertions to further and advance. 
We must not be content to reap the harvest sown by 
the great engineers who founded it, but endeavour 
to mould it and guide it so as to meet the require- 
ments of its ever-widening field of operations. 

Although filled with admiration of the broad lines 
upon which this Institution was framed, we must not 
shut our eyes to the changes which have taken place 
in the status of our profession. The field of our 
members’ work is now world-wide. The membership 
of all classes, which was 156 when the Charter was 
granted on June 3rd, 1828, exceeded 9000 before the 
war, while the subjects dealt with by the civil engi- 
neer have multiplied with every advance of scientific 
knowledge. 

It stands to reason that in the face of the numerical 
increase of our members, the world-wide infiuence, 
and the ever-extending field of their services, the 
scope of our Institution’s duties and activities must 
expand. It is our duty to endeavour to make this 
Institution as useful to its 9000 members as its 
founders made it for the 156 members on its rolf when 
it received its Royal Charter. 

If we accept this view, we must listen to our 
members when they put forward proposals in what 
they believe to be the interest of our professional 
corporate life, and be prepared to consider and carry 
them out, if we feel that they will strengthen the 
bonds of professional brotherhood, although they 
may appear to conflict with our conservative tradi- 
tions. gle 

Two questions of importance to our Institution 
and to our profession have thus come before your 
Council during the past year. The first is the desir- 
ability of forming local or provincial associations of 
corporate members for mutual intercourse, and the 
furtherance of their professional knowledge and 
interests. The second, whether the time has come 
for seeking legal recognition of the profession of the 
civil engineer, and the registration of engineers. 


Locat ASSOCIATIONS. 


The desire for local associations, recognised by the 
Institution, appears to be a natural and reasonable 
development of the student associations, already 
established in Glasgow, Manchester, Birmingham, 
Newcastle-on-Tyne, Yorkshire, Bristol, the West of 
England, and South Wales. I canndt help feeling 
that their formation will be a distinct gain to the 
Institution, if the links binding them to the parent 
Institution are wisely forged. We must bear in mind 
that our membership is close on 9000 in number, 
that our ‘‘ Minutes of Proceedings, *’ in more than 200 
volumes, only contain some 4239 papers, or an average 
of some fifty papers per annum, not more than half 
of which can be read and discussed. It seems to me 
quite clear that we are therefore not sufficiently in 
touch with the work of our members, and that the 
formation of local associations would lead to the 
presentation to them of many papers of special, 
personal, or local interest. I know nothing more 
useful and stimulating than such papers when 
criticised by local knowledge. Our aim, I think, 
should be to assist in the formation of federated 
societies or associations in preference to institutions 
completely independent. Such federated societies 
would keep the Institution in touch with the needs 
and wishes of our provincial or colonial members, 
and would form useful agents for propaganda work 
in the best interests of the profession. 


Lecat STATUS OF THE PROFESSION OF CIviIL ENGI- 
NEERING. 


There is a second problem with which we are faced. 
Has the time come for some legal status to be sought 
for the profession of the civil engineer, not only in the 
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interest of the civil engineer, but also of the public 
at large ? 

The founders of our Institution hoped and expected 
that membership of the Institution would become the 
recognised stamp of the trained civil engineer, and 
that the public would thereby be protected and 
enabled to select fully qualified men to undertake 
the design and construction of public works. 

Thirty-five years ago efforts were made to secure 
by Act of Parliament the registration of qualified 
architects, engineers, and surveyors, but the Bill was 
opposed by this Institution and withdrawn by its 
promoters before its second reading. The grounds 
of the opposition of the Institution are set forth in a 
statement of the Council against the second reading 
of the Bill. They are to be found on pages 176 to 
178 of the ninety-fourth volume of the ‘‘ Minutes of 
Proceedings.” This statement formed the basis of 
the petition to the House of Commons, which was 
duly presented by Mr. Alfred Giles, then a Vice- 
president of the Institution. A generation has since 
passed away, and we are again face to face with the 
same problem. Your Council recently decided to test 
the views of the corporate members of the Institution, 
and submitted the following form of inquiry to those 
resident in the United Kingdom : 

‘'— approve of the Institution of 
Civil Engineers taking steps to obtain statutory 
powers to prescribe the qualifications and to 
conduct examinations for admission to the pro- 
fession of civil engineering, to keep a register of 
civil engineers, and to prevent persons who are 
not ful y qualified from holding themselves out 
as members of that profession.” 

Ninety-seven per cent. of the replies were in the 
affirmative. That I view as a distinct direction to 
seek the necessary powers. It is not claimed or 
intended that every qualified civil engineer must be 
a member of this Institution, but that no one should 
claim to be a civil engineer without being suitably and 
legally qualified. We do, however, desire that 
membership of this Institution shall be an undoubted 
proof of the highest qualifications. 

ENGINEERING IN IRELAND. 

You probably expect me to make some reference 
to what our profession has done in Ireland. The 
story of engineering achievements in that delightful 
land is one of the brightest spots in its sad history. 
[f religious intolerance and _ political trickery and 
intrigue could be banished, and the land handed 
over to the guidance and control of engineers. what 
prospects would be opened up of industrial progress 
and contentment ! We need only consider what has 
been done by our profession in the face of all the 
turmoil and distress which infest our land to come to 
the conclusion that under favourable conditions 
Ireland would be one of the most prosperous agricul- 
tural and industrial countries in the world. Is it not 
a striking fact that this small Emerald Isle was the 
birthplace of the largest telescope, the largest ships, 
the largest sluices, the largest conerete blocks for 
harbour work, the most striking improvement of a 
harbour entrance by artificial seour; and that in 
industrial factories Lreland can claim the largest 
brewery, the largest linen, spinning, and weaving 
works, the largest rope works, while in railways, 
tramways, and lighthouses she takes a high place ? 

THe LARGEST TELESCOPR. 

The story of the great telescope constructed and 
erected at Birr or Parsonstown, in the centre of 
Ireland, by that great engineer and astronomer, 
the third Earl of Rosse, an honorary member of this 
Institution, reads like a romance. In the grounds of 
his castle he designed and constructed the great 
Newtonian reflecting telescope, which will ever be 
associated with his name. The tube was 7ft. in 
diameter and 53ft. long, while the metallic reflector 
or speculum was 6ft. in diameter. No _ telescope 
had previously been constructed of such a size. 
What seemed overwhelming difficulties were met with 
in the casting, tooling, and polishing of the great 
reflector, but were overcome by this master mind. 

The great telescope has done its work, and the 
grand reflector rests in the museum at South Kensing- 
ton, a monument of untiring industry, perseverance, 
and scientific research. 

THe LARGEST SHIPS. 

Wooden shipbuilding was begun in Ireland at an 
early date. It is not to be wondered at that it was a 
reasonably successful industry spread around the 
coast ; but that the industry should develop in Ireland 
to the construction of the largest class of steel steam- 
ship is wonderful, considering that all the steel and 
the coal used have to be brought across Channel from 
Scotland or England. 

The shipyards of Belfast turn out the finest and most 
up-to-date vessels in the mercantile marine, and the 
names of Harland and Wolff and Workman and Clark 
are familiar throughout the shipping world. Our 
fellow-member, Lord Pirvrie, has not been content to 
limit the activities of his great firm to Belfast, but its 
branches or controlled establishments extend to 
Scotch and English ports, 

Steel shipbuilding jis not, howeyer, restricted to 





Belfast ; Dublin, Londonderry, and Cork are making 
progress in the same direction, and the advances have 
of late been marked. 


THE LARGEST SLUICES. 


The Stoney Sluice, which has now become so 
widely known, was first erected in Lreland, where 
examples are found at Belleek, the outlet of Lough 
Erne; at Ballinisloe, on the river Suck; and at 
Lough Allen, the headwater of the river Shannon. 
The value of this sluice consists in the ease with 
which sluices of great size can be worked, by the 
reduction of friction, through the application of free 
rollers between the sluice and its pier. From Ireland, 
the birthplace of its inventor, Mr. Frank G. M. 
Stoney, M. Inst. C.E., and the land of its first applica- 
tion, its use has extended to the Manchester Ship 
Canal; the Thames, at Richmond; the Clyde, at 
Glasgow ; the Nile, at the Assuan Dam; and the 
Panama Canal. 

These sluices are worthy memorials of the patience 
and perseverance of the distinguished Irish engineer 
who designed them. 


THE LARGEST CONCRETE BLOCKS. 

The great concrete blocks used in the North Quay 
extension of the Port of Dublin are another example 
of brilliant engineering practice. They were designed 
by the late Dr. Bindon Blood Stoney, F.R.5., 
M. Inst. C.E., the engineer of the Dublin Port and 
Docks Board, under whom | served as an assistant 
engineer for twenty-eight years. Those of us who 
had the honour of working under him, either as 
pupils or assistants, look back with intense admira- 
tion and reverence to his enthusiastic love for his 
profession, and the powerful intellect which he brought 
to bear on every detail of work which came to his 
hand. 

The giant blocks used in the harbour work of the 
Port of Dublin were built above high-water level, 
and when sufticiently set were lifted and transported 
by a floating shears or crane, and deposited on a bed 
prepared by steam dredging, and levelled by men 
working in a large diving bell, entered through a tube 
fitted with an air lock. Each block contained more 
than 5000 cubic feet of masonry, and weighed about 
350 tons. The same floating plant was used for lay- 
ing similar large blocks for breakwater protection, 
and for the foundation of one of the lighthouses at 
the entrance to the harbour. 

In the work for which they were specially designed 
these great blocks proved a complete success, both 
from the structural and economic point of view. 
Their use allowed the extension quays to be built 
without costly cofferdams or heavy pumping. 


DuspiIn Bar ENTRANCE CHANNEL. 


There is another striking feature connected with 
the Port of Dublin which I do not like omitting from 
the category of Ireland’s great works. It was carried 
out by the early engineers of the port. and stands as 
a monument of their genius. The formation and 
improvement of the entrance channel across Dublin 
Bar was the result of long and careful investigation 
by some of our greatest engineers. The construction 
ot one of the largest artificial tidal reservoirs, and 
the masterly manner in which its outflow has been 
directed and regulated, so as to synehronise with 
the tidal currents in Dublin Bay, warrant me in 
claiming that it is one of the most striking examples 
of the use of tidal scour for the improvement of a bar 
harbour. Not only did these works steadily improve 
the channel across the bar, and keep its depth in 
advance of the dredged river channel up to the city 
for half a century, but when it fell to my lot to take 
advantage of modern suction dredging to increase 
more rapidly the depth of the bar channel, [ found 
that I possessed in the great tidal reservoir an agency 
which promises to maintain the increased depth 
without large expenditure on maintenance 
dredging. 

Am I claiming too much when I say that the men 
who designed and carried out these works were 
engineers in the truest sense, for they thus utilised 
one great source of power in nature for the use and 


any 


convenience of man ? 
LARGE FAcTORIES. 


agricultural 
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Although Ireland is chiefly an 
country, vet along her front, especially 
northern and eastern shores, industries have sprung 
up and become celebrated. These include the flax, 
linen, and brewing industries. The Belfast Rope 
Works, and the York-street Flax Spinning and 
Weaving Mill, in Belfast, and Guinness’s Brewery, in 
Dublin, are examples of the largest factories in these 
particular industries. They have all called forth the 
highest engineering ability in their particular lines, 
and represent the greatest advances in their respective 
manufactures. 


sea 


RAILWAYS. 


There is on one of the Irish lines a work of great 
historic interest. The railway connection between 
Dublin and Belfast was ca.ried out by three companies 

the Dublin and Drogheda Railway Company, the 
Ulster Railway Company, and the Belfast Junction 
Railway Company, This trio forms part of the 





present Great Northern Railway of [reland. ‘Tho 
river Boyne is crossed by a lattice tubular bridge toy 
a double line of rails. The bridge consists of three 
spans ; the centre span is 267ft. in length, and eae), 
side span 140ft. 1 lin, from centre to centre of bearings, 
The main girders are connected over the piers and 
form continuous girders 550ft. 4in. in length. It jx, 
| believe, the first example of a continuous lattice 
girder, and is of special interest to me because my 
old chief, Dr. Bindon Stoney, was the assistant 
engineer under the resident engineer, Mr. 
Barton. 


James 


'TRAMWAYS. 


Ireland took the lead early in tramway construction, 
and the Dublin United Tramways system is one of the 
finest and best-managed tramways in the United 
Kingdom. It provides the eity of Dublin and its 
suburbs with a most perfect means of intercommunic: 
tion, extending around the whole girth of Dublin 
Bay from Howth to Dalkey. The whole system. js 
worked from one power station in the city of Dublin 
Its mileage exceeds 54 miles, and in 1918 it carried 
over 71 million passengers. 

There is a short line of tramway between Portrush, 
in County Antrim, and the Giant's Causeway, which), 
although but a small concern, yet is of considerable 
interest. It was constructed thirty-eight vears ago. 
when electric traction was in its infaney, and had, in 
fact. hardly passed its experimental stage. M: 
William Traill conceived the idea of utilising a wate: 
fall on the river Bush to generate electricity ani 
apply it to working tramears from Portrush to thi 
Giant’s Causeway. He communicated his ideas tv 
the late Dr. Siemens, and, with the aid of Lord Kelvin 
Sir Frederick Bramwell, Sir John Wolfe Barry, anid 
others, formed a company to test this new and hitherto 
untried experiment of electric traction, worked from 
a waterfall, and thus inaugurated the pioneer hydro 
electric tramway of the world. 

PeaT IN TRELAND AS A FUEL. 

The coal panic of the past few vears has drawn 
attention to the unused peat deposits in the United 
Kingdom, and in 1917 the Director of Fuel Research 
(Sir George Beilby) and the Fuel Research Board 
decided to set up a small committee of inquiry into 
the utilisation of Irish peat deposits. 

The committee was saved much labour and expense 
by being able to avail themselves of the valuabl 
information obtained and published by the Bog. 
Commission, appointed by Parliament in 1809,“ to 
inquire into the nature and extent of the bogs in 
Ireland, and to the possibility of draining and culti 
vating them.” 

Very 'arge areas of Ireland are covered by its bogs, 
estimated to amount to about 3,000,000 acres. mor 
than one half of which are ** red bog” as distinct from 
‘mountain peat soil.” More than 1,000,000 acres 
of these bogs represent the flat and deep bogs. three 
quarters of which are concentrated within the central 
belt, bounded on-the north by a line joining Howth 
with Sligo, and on the south by a line joining Wicklow 
with Galway. It is estimated that the Irish bogs 
contain between 3.500,000,000 and 4,000,000,000 tons 
of anhydrous peat, or 5,000,000,000 tons of air-dried 
peat. 

At present about 6,000,000 tons of peat per annum 
are burned as fuel in Ireland, and over 4,500,000 tons 
of coal are imported. Lf this coal were replaced by 
peat fuel at the rate of 2 tons of air-dried peat to one 
ton of coal, that is, about 9,000,000 tons of air-dried 
peat, the total consumption of peat in Lreland would 
be about 15,000,000 tons per annum, and the peat 
deposits would be sufficient to satisfy the fuel and 
power requirements of the country at the present rate 
of consumption for more than three hundred years. 

The Irish Peat Committee devoted much time and 
thought to the subject referred to them, and came to 
the conclusion that the reclamation of the bogs for 
agricultural purposes could be successfully combined 
with the winning of peat for fuel, but that the intro- 
duction of mechanical winning and handling was 
essential. 

The reports of the Irish Peat Committee, dated 
Feb-uary, 1918, and July, 1918, together with the 
report upon them by the Fuel Research Board, 
have been in the hands of the Government since 
September, 1918, and nothing further has 
heard of them. They now lie buried in some Govern- 
ment pigeon-hole. 


been 


WaTeR Power RESOURCES OF IRELAND. 


In June, 1918, the President of the Board of Trade, 
with the coneurrence of the Minister of Reeonstrue- 
tion, appointed a committee to examine and report 
upon the water power resources of the United King- 
dom, and the extent to which they can be available 
for industrial purposes. The chairman of this com- 
mittee is Sir John Snell, and already a mass of interes t- 
ing and valuable information has been collected and 
an interim report issued for Great Britain. 

In August cf the same year it was decided to 
appoint a sub-committee to dezl specially with 
Ireland In one respect the lish problem has an 
advantage over that of Great B. itain, inasmuch as 
official inquiries in the form cf Royal or Vice, egal 
Commissions or Special Committees have been held 
to report on questions of navigation and drainage 
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connected with the principal rivers and waterways 
of the country, and an immense mass of reliable 
information is contained in their reports. The Board 
of Publie Works exercises control or jurisdiction over 
several of the principal rivers and waterways, and its 
archives contain valuable information relating to 
them. With the assistance and co-operation of the 
Boavd and its officers this has been placed at the dis- 
posal of the sub-committee. 
There are a great number of sources of power on 
the principal rivers, but in all such problems there is 
a conflict of interests to be met, such as navigation, 
drainage, fishing, and existing milling rights. There 
is little hope of dealing thoroughly and economically 
with such problems unless they can be co-ordinated 
under some unified State control, which can deal 
with them upon the broad lines of national utility. 
3esides the large rivers, there are hopeful sources 
of power in the mountain dist-icts of Donegal, Conne- 
mara, Kerry, Wicklow, and the Mourne. 

With the advances made in electrical transmission I 
look forward hopefully to a linking up of the scattered 
water resources in Ireland into a useful service to 
supplement our fuel resources. 


ECONOMY AND WASTE. 


Kcvonomy is the ery of the present day, and the 
financial condition of the country needs economy. 
Wav is waste in every detail. Industrial strife, with 
its strikes and lock-outs, is waste. We sympathise 
and join whole-heartedly in every effort to stop this 
was_e. There is, however, the great danger ever 
present that the nation may be side-tracked by this 
ery of economy from the paths of restoration, recon- 
struction, and progress. There is the danger that 
the word ‘‘ economy” may become merely a party 
ery: and it is well to bear in mind that the mere 
stoppage of the expenditure of money may not be 
economy, but may result in real waste. 

It is not economy for a nation to save expenditure 
by not developing its resources. It is not economy 
to cultivate competition at the expense of a large 
expenditure of unremunerative capital. It is not 
economy to allow our canals and waterways to 
become obsolete and derelict, when, if unified, con- 
trolled, improved, and standardised, they could 
advantageously supplement our railways in the trans- 
port of certain classes of traffic. It is not economy 
to allow our agricultural lands to go out of cultiva- 
tion, because we can get cheap corn dumped down 
into our country from foreign lands. It is not 
economy to allow our peat bogs to remain undrained 
and unreclaimed, when they might become a source 
of national wealth in food and fuel. 

It is not economy to allow our water power re- 
sources to run to waste, instead of using them to 
reduce our coal consumption, and delay the day, 
which is not far distant, when our coal supplies will 
be exhausted, or unavailable either by consumption 
or the inereased difficulty of winning. 

| think we should look the approaching exhaustion 
of our coal supply fully in the face. It may be 
100 years or 200 years distant ; but year by year the 
difficulty of winning will increase, due to the increas- 
ing distances of the coal faces from the pit mouth, 
the longer time the men will take to get to their 
work, and the shorter time they will spend at the 
working face. Output under these conditions must 
decrease, and price of coal rise. 

lor these reasons the development of our peat and 
water power resources is an urgent and pressing need. 

Neither of these great problems can be dealt with 
unless the State takes action, and removes the 
obstacles which exelude the possibility of private 
development. 

Without strong and clear-visioned statesmanship, 
| fear the ery for economy will assist the Treasury in 
falling back on its old methods and pre-war ery of 
“ Non possumus.”” 

For this reason there is need for strong scientific 
financial control, capable of discriminating between 
waste and economic expenditure. 


A NATIONAL WESTERN HARBOUR IN IRELAND. 


I often think, what would Germany have done with 

Ireland if in her possession. It would have become a 
second and more powerful Heligoland. At present 
the western coast between our naval bases at Bere- 
haven and Lough Swilly is unprotected. I am of 
opinion another naval base should be formed in 
Galway Bay, and a thoroughly equipped harbour 
built there. This harbour would be available in 
time of peace as a deep-sea fishing station, and also 
as a terminal port for a high-speed passenger and mail 
service between Canada and Europe, or the United 
States and Europe. Thg transit of the American 
passenger traffie through Ireland would be of immense 
advantage to the country by keeping Ireland on the 
principal thoroughfare of the Canadian and American 
traffic. : 
_ It is impossible to lay too much emphasis on the 
importance of keeping Ireland on this thoroughfare, 
and of passing passengers and mails through the 
country. It would bring Ireland into constant 
touch with the outer world, and reduce some of the 
injurious effects of its insular position. 


CONCLUSION. 


It is a difficult task which is laid upon an incoming 
President to review in some measure the fields oyer 





which our interests as engineers extend, To take 
up any one of the subjects which I have touched on 
in this address, and deal with it completely, would 
have occupied the whole time at our disposal. My 
aim has been only to touch upon eeeh item lightly, 
and place them before you, to consider and think 
over at your leisure. By doing so a professional 
bond of thought and opinion will be furmed, which 
will be of the greatest assistance to your Council 
in furthering the best interests of the profession and 
of our Institution. 2 

I have touched upon some samples of the work of 
our profession in Ireland, to show how successful 
honest endeavour has been in furthering its material 
prosperity. We have had noble examples of engi- 
neers in Ireland, who have given of their best for the 
advancement and prosperity of that land. I look 
forward with greater hope for the future of Ireland 
from the work of the engineer than from any political 
‘propaganda for the cure of imaginary wrongs. 

I may be told that I am an old man who dreams 
dreams. I admit it; but the dreams I dream, and 
like to dream, are those which recall the magnificent 
work done by our profession in the past. I like to 
dream those dreams, because they act as incentives 
to further and greater endeavour. [I like to tell 
these dreams to you young men, to lead you on to 
visions which are your heritage—visions of progress 
and reconstruction—visions of the body corporate, 
formed of its various members, capitalist, manage- 
ment, and labour working together for the building 
up of the edifice of a happy and contented people— 
visions of the new heaven and the new earth, wherein 
dwell justice, honesty, virtue, and goodness. 








Literature. 
The British Fleet in the Great War. By ARCHIBALD 
Hurp. Constable and Co., Limited. 1919. Second 
edition. Price 7s. 6d. 
THE scope of this volume is wider than the title 
would suggest. It comprises a series of essays the 
majority of which were written while the war was 
still in progress, ard when, consequently, it was 
expedient to discuss with the greatest reserve certain 
features of the naval campaign. Mr. Hurd is well 
known, not merely as an able exporent of the doctrine 
of sea-power, but as a staurch supporter of the 
principles which have governed British naval policy 
since the advent of Lord Fisher some fifteen years ago. 
The present book is mainly a justification of what 
may be called the “ Fisher policy” in regard to 
material, training, and strategy, and as such it will 
doubtless invite discussion. The case which Mr. 
Hurd presents, strong as it is in itself, is all the 
stronger for his vigorous advocacy. He brushes aside 
the minor controversial points which have arisen out 
of the Battle of Jutland and other phases of the war at 
sea, and concentrates on the real issues ; whether, in 
the late titanic struggle, sea power was as decisive 
as it proved in the wars of old ; and whether, broadly 
speaking, that power was exercised in the right way 
by the controllers of British naval policy. 'To both 
questions he returns an unequivocal affirmative, 
hased on arguments which we consider unassailable. 
It is only when he strays on to technical ground that 
the author’s footing is insecure. 

His chapter on the “‘ Gun Policy of the Rival 
Navies’ contains several statements which should 
be accepted with reserve. Of the Germans he says, 
“ Their gun policy has been shown by events to have 
been a failure. The war came, fortunately for the 
British Navy, before they had had time to repair 
past errors, and to this fact in some measure must be 
attributed the inactivity of the main fleets of Ger- 
many and Austria-Hungary.” In view of the remark- 
ably effective practice made by the German I lin. and 
12in. batteries at Jutland, we do not think this 
assertion will pass unchallenged. Mr. Hurd is ap- 
parently not conversant with the ballistical data ot 
German naval ordnance, as his figures show. The 
weight of their projectiles for a given calibre was 
much greater than that of British shell, ¢.g.. the 
German 12in. ‘‘ Einheits-Geschoss,’ or A.P.-H.I. 
projectile, weighed almost 1000 lb., as against 850 Ib. 
for the corresponding British calibre. According to 
Mr. Hurd, war experience “ has shown that quantity 
of fire is of far less importance than quality of fire-— 
in other words, that the big gun is the better gun at 
allranges.”’ Our view is that at the extreme range at 
which modern actions are fought the percentage of 
direct hits is necessarily small, and it has still to be 
proved that in such circumstances a few very heavy 
guns are of more value than a numerous battery of 
medium weapons. That is precisely one of the points 
which war experience has left unsettled. The quota- 
tion from one of Mr. Churchill’s speeches concerning 
“the high explosive charge which the 15in. gun ean 
carry through and get inside the thickest armour 
afloat’? becomes less impressive in the light of Lord 
Jellicoe’s strictures on the performance of our heavy 
shell against the German armour at Jutland. 

This chapter apart, however, tne book is sound and 
informative throughout. It is an eloquent tribute 
to the British Navy, which has once more vindicated, 
in the face of many novel and complex conditions, its 
ancient claim to be the sheet-anchor of liberty and 
civilisation, 


New British Standard Specifications 


Four new specifications have just been issued. They 
are numbered 81, 89, 90, and 107 respectively. No. 81 is 
the ‘ British Standard Specification for Instrument 
Transform:rs.”’ In it two classes of current transformers 
and one class of potential transformers are dealt with. 
Limits of error for ratio of phase angle are specified, and 
high-pressure tests, ratios of transformation and rated 
outputs are among the items included. The standard 
sizes of current transformers range from 5 ampéres to 
5000 ampéres, with a secondary current of 5 ampéres in 
each case, and the standard sizes of potential transformer 
range from 110 volts to 33,000 volts with a secondary 
pressure of 110 volts in each case. There are also appen 
dices dealing with the use of transformers in general, the 
use of transformers with electricity meters and single turn 
current transformers respectively. 

No. 89 is the “* British Standard Specification for Indi 
cating Ammeters, Voltmeters, Wattmeters, Frequency 
and Power Factor Meters.’”’ The Association’s Report, 
No. 49, for ammeters and voltmeters was issued in 1908, and 
the sub-committee responsible for its revision found it 
necessary greatly to increase its scope, with the result that 
the present publication has been issued. In addition to 
the requirements in regard to accuracy the specification 
includes a number of definitions, clauses relating to types 
of enclosure, such as flame proof, water-tight, splash proof. 
scales, limiting the number of scales to those more easily 
read, marking polarity of terminals, both for direct 
current and polyphase-current instruments, insulation, 
shunts, &c. For the purpose of dealing with the question 
of accuracy all instruments are divided into three classes, 
namely, sub-standard, first grade, and second grade 
respectively. Appendices dealing with methods of mark- 
ing scales, accuracy of which various types of instruments 
are capable, method of erecting shunts, and damping have 
been added. 

No. ‘90 is the “ British Standard Specification for 
Recording (Graphic) Ammeters, Voltmeters, and Watt- 
meters.” It is the first British Standard Specification 
dealing with recording instruments. In addition to setting 
out the requirements in regard to accuracy, it includes a 
number of definitions and clauses relating to chart ruling. 
insulation, external shunts and marking polarity of ter- 
minals for both direct-current and polyphase-current 
instruments. The appendices deal with the accuracy of 
different types of recorders, chart speed and shunts respec- 
tively. 

No. 107 is the “ British Standard Rolled Sections for 
Magnet Steel.”’ It includes a symmetrical series of sixty 
sections for general purposes, twenty-six of which, it is 
recommended, should not be used unless it is impossible 
to use any of the rema‘ning thirty-four sections, and a 
supplementary list of ten special sections for ignition 
magnetos. A table of tolerances on the dimensions of 
the rolled sections, and two plates showing all the sections, 
are included. 

All the foregoing specifications can be obtained from the 
British Engineering Standards Association, 28, Victoria 
street, Westminster, S.W. 1. 








HIGH EFFICIENCY OF ELECTRIC - 
CENTRIFUGAL PUMP. 


Tests of an electrically driven centrifugal pumping unit 
of 30 million gallons daily capacity for the waterworks of 
Minneapolis have shown a combined efficiency of 82.1 per 
cent. for the raotor and pumps. The unit consists of a 
1800 horse-power three-phase slip ring induction motor 
directly connected to two De Laval 24in. single-stage 
centrifugal pumps mounted upon the same base-plate 
and connected in series. It was specified to deliver 
30,000,000 gallons per twenty-four hours against a total 
dynamic head of 250ft. For the official test the discharge 
was measured by a Venturi meter, the capacity being 
calculated from manometer readings, while the discharge 
head was measured by two sets of calibrated gauges and 
the suction lift by a mercury column. All instruments 
were checked and calibrated. The test run lasted twenty- 
eight hours and gave results as follows : 

37,719,500 gallons 
331.000 gallons 
a 


Total pumpage in twenty-eight hours 
Rate per twenty-four hours .: .. 
Discharge head, average .. 
Suction lift, average... .. .. «> . 
Total dynamic head, average .. ..  ... 251. 56ft. 
Kilowatt-hours used 36,307.20 k.-hrs.* 
Average line voltage +3), a% | ae ae ee eee 
Combined efficiency of motor and pump 82.1 per cent. 
Power factor at 60> «et ae se- SOc@per Come: 
Motor efficiency under test conditions 95.5 per cent. 
Pump efficiency me a $5.97 per cent. 
Slip of induction motor 1.1 per cent. 
Temperature rise a ee ee aD 
Starting current, percentage of full load 

current ve ae es 





t« 


113 per cent. 








ADVISORY COMMITTEE ON LONDON TRAFFIC. 


THE Minister of Transport has appointed an Advisory 
Committee to advise him and to assist the Ministry in 
dealing with those matters connected with London traftic 
which come within its province. Mr. Kennedy Jones 
has accepted the chairmanship of the Committee, which is 
heing constituted as follows:—Mr. Will Thorne; Sir 
Chas. de Bartolomé, Director-General of Development 
Department, Ministry of Transport ; Sir Henry Maybury, 
Director-General of Roads Department, Ministry of Trans- 
port; Mr. Frank L. D. Elliott, representing the Homoe- 
oftice ; Mr. EK. 8. Underwood, representing the City Cor- 
poration; Mr. G. H. Hume, representing the London 
County Council; and Alderman F. Dent, of the Essex 
County Council, representing the five County Councils 
inside the metropolitan area, but outside the county of 
Londen, The Secretary is Mr. J, A. C, Champion, 
Development Department, Ministry of ‘Transport, The 





first meeting will take place on Monday next, the LOth inst, - 
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Motor Car Show at Olympia. 
No. I. 

At the Show at Olympia, which opens to-day, the 
firm of Wolseley Motors, Limited, is exhibiting three 
sizes of ears, namely, a 10, a 15 and a 20 horse-power, 
all of which embody new and distinetive features. 





being supplied by gravity from a tank in the scuttle 
dash. Lubrication is automatically effected under 
pressure by means of a pump driven by the motor. 
A multiple dise clutch running in oil with ball thrust 
and universal jointed shaft transmit the power 
direct to a three-speed gear box on the live back 
axle, which is driven by an underslung worm. The 
springs are of the cantilever pattern, and both” hand 


exhibited by the firm of Crossley Motors, 
Limited, Manchester, will command attention jf 
only on account of the valuable work which the 
ears made by this firm have rendered to the Ai; 
Force during the war and the experience that hag 
been thus gained. To have acquitted themselves so 
admirably in this branch of the Active services demon. 
strates that both in materials and workmanship the 


























FIG. 1i—CHASSIS OF 15 HORSE-POWER WOLSELEY MOTOR CAR 


little, if anything, to de 
clesired. The chassis of the ear 
tion of the * R.F.C.” model, in which all the essential 
features have retained. The 
Figs. 4and Gand Fig. 8 on page 462 


The 10 horse-power car is introduced to supersede | and foot brakes operate on drums on the driving | Crossley machines leave 
the popular Stellite car which was formerly built | wheels. The frame is built of pressed steel of tapered 
by the Electrie and Ordnance Accessories Company, | channel section, and all the hubs run in Timken | 
Limited. The monobloe engine has four eylinders, | bearings. The weight of this chassis complete is 
each 65 mm. by 95 mm., giving 10 horse-power at | only about 9 ewt. 

1700 revolutions per minute to R.A.C. The 15 horse-power car has many points in common | 


rating. The chief features of novelty in connection | with its smaller sister, but it is more commodious. 


shown is a medifiea 


been four-evlinde.s 
} engine has it 
evlinders cast in pairs with ample water-jacket space 
through which water is circulated by means of 


according 


with this engineJare the overhead valves, which are ' The engine is of the four-cylinder monobloc pattern, ‘pump driven by the same spindle which operates the 
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FIG. 2—CHASSIS OF 15 HORSE-POWER WOLSELEY MOTOR CAR 


magneto. The bore and stroke of the engine are 
101.6 mm. by 140mm., giving an R.A.C. rating ot 
25.6 horse-power. The crank shaft is of the five- 
bearing type, and is machined all over. Plain bear- 
ings are used in the engine, and are lubricated on the 
pressure system by a pump at the forward end of the 
cam shaft, outside the timing gear cover. The oil 
is delivered to the bearings by direct leads. The 


with cylinders 80 mm. by 130 mm. bore and stroke, 
and giving 15.6 horse-power according to R.A.C. 
rating at 1700 revolutions per minute. 

We give in Figs. 1 and 2 two views of the chassis, 
and in a future issue propose to give drawings and 
further particulars of this vehicle. 

Although designed on more or less conventional 
lines, the 25-30 horse-power motor car which is! 


operated by an overhead cam shaft with a new type , 
of distribution gear.’ The engine has also a detach- | 
able cylinder head, two bearing crank shafts and |} 
pistons of an aluminium alloy. High-tension electric | 





ignition by means of a dynamo, battery and coil, 
with variable timing and electric starting and lighting 
are provided. The carburetter is of a new design to 
give easy starting with economical running, the petrol 
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valves are of large diameter and small lift, and are 
situated side by side on the near side of the engine. 
The cam shaft operating them has five bearings, and is 
off-set to the bottom of the tappets, which not only 
gives greater silence than is possible with direct 
lifting action, but also enables steeper cams to be 
used than would otherwise be available. The tappets 
are roller ended, so that the lift is taken from the 
roller bearing. The cam shaft is totally enclosed in 
the crank case, and is driven by a silent chain, which 
also drives the shaft providing the drive for the 
water pump and magneto. The adjustment for the 
chain is effected by the movement of the water pump 
and magneto unit on the platform. Ignition is by 
high-tension magneto, driven direct by an extension 
of the water pump shaft. The magneto is held in 


overcoming any liability to damage through dis- 
tortion of the frame. 

The drive from the gear-box is taken to the back 
axle—Figs. 5 and 7—-by means of an ordinary cardan 
shaft enclosed in the torque tube, at the forward end 
ot which is a universal joint. The rear axle is of the 
full floating bevel-driven type, and, though ade- 
quately enclosed, the various parts are readily 
accessible. There are no radius rods for the axle, 
but triangular strengthening stays are led from close 
up to the rear wheel hubs to immediately behind the 
propeller shaft brake. 

The foot brake operates on the drum—Fig. 5 
behind the gear-box. and is of the internal expanding 
type. The hand brake operates on the rear wheel 
drums in the ordinary way, and is also of the internal 


merits for the electrification by the direct-current system 
single-phase system, and three-phase system. It recom, 
mends the adoption of the direct-current system at y 
pressure of 3000 volts, and it is also advised that the over. 
head system of transmission should be adopted. For iain 
line traffic it is proposed to use goods locomotives wit}, 
tractive effort of 48,000 lb., compared with 53,750 Ib. of 
the present ‘‘ Mallet”? articulated. type, and passenye 
locomotives with tractive effort of about 30,000 Ib., which 
would be capable of hauling a 600-ton load up a gradient 
of 1 in 60. In view of the fact that with electric working 
the most economical condition is obtained when a train 
travels at the highest permissible speed, it is proposed t« 
increase very substantially the general speed of goods 
traffic. Provision will be made for a speed of 20 to 23 
miles per hour up ruling gradients by goods trains, anid 
28 to 29 miles per hour for passenger trains, as tending 
to the most economical working, while for level parts 


























FIG. 7 





expanding type. Special adjustment is provided 
to take up the wear of the brakes. 

@ The steering is of the ordinaryzworm, and wheel 
type, both the worm and wheel being made of case- 
hardened nickel steel. Special provision is made 
for taking up any wear that may develop in course otf 
time. The method adopted is interesting. The 
steering arm shaft is mounted in an excentric bearing, 
so that when a new part of the worm wheel is brought 
into mesh with the worm the wheel may also be raised 
so that the wear in the worm is compensated for. 

Particular attention has been paid to the suspension 
of the chassis. The front springs are semi-elliptic, 
and the rear springs three-quarter elliptic ; the latter 
are under-slung from the axle casing. The shackles 
take their stress in tension instead of the more usual 
method of compression, and the shackle bolts are 
lubricated. 

Each chassis undergoes a strenuous (est of upwards 
of 100 miles on the road before being passed. The 
chassis is loaded up to 15 ewt., and is then sent out 
in the charge of a highly skilled tester ; the distance 
covered includes some of the heaviest portions of the 
Peak district of Derbyshire. After this run the engine 
is taken down and thoroughly examined, and any 
small defects which have been discovered by the 
tester are remedied. After reassembly another 
long test follows, following which the body is fitted 
and the complete car is given a final road test. 


position by a single metal strap and, like the car- 
buretter, is easily removed and quite accessible. 
The carburetter is of the Smith four-jet type, with an 
extra jet to facilitate starting. It is water-jacketed 
under pressure from the water pump, and can be 
entirely dismantled without interfering with the water 
connections in any way. The cooling of the engine 
is by pump-circulated water through a large V-shaped 
radiator. It is interesting to note that this radiator 
is carried on the frame of the chassis by ball swivel 
brackets which effectively prevent it being injured 
by distortion of the frame. 

An electric starting and lighting set is fitted as 
standard. A neat switchboard is placed on the dash- 
board, together with a small lamp in series with the 
rear light, so that the driver can see immediately if 











Electrification in South 


Africa. 


THe advantages of the electrification of certain sections 
of the South African railways are set forth in considerable 
detail in a report by Messrs. Merz and McLellan, published 
in the S.A. Mining and Engineering Journal, from which 
we extract the following mformation. The sections con 
sidered are confined to four divisions. The first comprises 
the main line from Capetown to Touws River and suburban 
lines in the peninsula. A tabular statement giving the 
cost of electrification and profit shows an estimated return 
on the net capital outlay of 12.1 on the main line section, 
10 per cent. on the Simonstown branch, 8.1 on the Sea 
Point line, 30.5 on the Docks branch, and 9.7 in the Docks 
area. The secoud section comprises the Natal main line 
from Durban to Glencoe, whereon a return of 40.3 per 
cent. is anticipated, and the Glencoe Vryheid East branch, 
with a return of 12.5 per cent. The third section is the 
Witbank—Germiston—Randfontein line, where the return 
is estimated at 10.8 per cent., while the fourth section is 
the Delagoa Bay line between Witbank and Komati 
Poort, and there the return is expected to be 5.6 per cent. 
Thus the conversion of the main line in Natal is by far 
the most profitable. A number of advantages to be 
derived from the conversion are enumerated. They 
include (1) higher average speed for long-distance passenger 
trains ; (2) increase in weight and reduction in number of 
goods trains, with consequent improvement in handling 
traffic; (3) postponement of necessity for doubling 
track : (4) reduction of wear and tear op permanent way ; 
(5) elimination of costs connected with the supply of water 
and coal for locomotives ; (6) increased comfort for pas 
sengers end train crow; (7) abolition of expenditure in 
compensating farmers for fires caused by engine sparks. 
As it 1s out of the question to take in hand simultaneously 
the whole scheme of electrification, the report recom- 
mends steps for the conversion of the line between Durban 
and Glencoe to be put in hand immediately, then succes- 
is carried by two of the tubular cross- sively the Rand line, Vryheid East, branch Cape lines, 
members of the frame, and the change-speed control and finally that the Witbank-Komati Poort section should 
is inside one of these tubular cross-members, thus be electrified. The report goes into the comparative 
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FIG. 8—FRONT VIEW OF ENGINE 


the tail light is out of order. An electric horn is 
supplied. A speedometer is fitted flush in the dash- 
board, and is driven from behind the gear-box. The 
starter pinion engages with teeth, which are not cut 
on the periphery of the fly-wheel, but are formed in a 
ring mounted on the fly-wheel, which may be removed 
should it suffer damage at any time. 

The clutch ts of the internal self-contained type, 
and is faced with Ferodo. The gear-box—Fig. 3—is 
of the four-speed type, and the shafts, which are 
extremely substantial, run in ball bearings. The 
direct drive is obtained by means of internal and 
external gears, which are made of large width with a 
view to preventing damage or undue wear. The 
geal -box 


‘LIVE AXLE, PARTLY IN SECTION, OF 25-30-H.P. CROSSLEY CAR 





provision will be made for an express passenger locomo 
tive to haul fifteen main-line coaches at not less than 
55 miles an hour. For suburban services, trains will by 
made up on the multiple unit system. Trains running 
down long gradients would develop electrical energy, 
which will be utilised in driving returning trains up the 
gradients. If it should be decided to electrify the lin 
through from Capetown to Johannesburg, it is not though! 
there will be any difficulty in covering the whole distance 
in twenty-four hours, provided the permanent way | 
maintained in first-class condition. A portion of the 
report deals with the supply of power for the electrification 
It takes into account the possibility of electrification bein: 
extended beyond the sections already mentioned, and o! 
current being generated for other than railway purpose 
The report does not anticipat> any substantial gain from 
the utilisation of water power for the generation of energy 
It suggests for Natal lines the erection of power stations 
at Durban and Tayside, near Glencoe. For the Rand line. 
power might be taken partly from a station on the Great 
Olifant’s River and partly from the,existing network of 
the Victoria Falls Company. For the eastern line a power 
station should be provided at Komati Poort, and for 
lines radiating from Capetown there should be a power 
station near Capetown, and another at Touws River 
At Capetown a combined station is suggested as capabl: 
of developing power for railways, tramways and municipal! 
requirements. 








ELECTRICAL AND ENGINEERING WORKS 
AMALGAMATION. 


Put purchase of the works at Erith of Fraser and 
Chalmers by the General Electric Company was the 
occasion of a reception, on November 3rd, when we had 
an opportunity of inspecting part of the factory. The 
time available was all too short for such a purpose, but 
showed that. in spite of the foundry strike—the Fraser 
and Chalmers foundry is one of the largest in the South of 
England—the works are well occupied. In the turbine 
shop there was a large unit under construction for the 
Glasgow Corporation with a normal capacity of 15,000 
kilowatts, and able to carry 23,500 kilowatts as a two-how 
overload. There were several other smaller sets and a 
number of turbo-blowers and air compressors. Th 
latter included a machine for compressing 20,000 cubic 
feet of free air per minute to a pressure of LOO lb. per 
square inch for service in a Noith Country shipyard, 
and some blast-furnace blowers for China; as, however 
we hope to describe these machines in detail in a futur 
issue, we will not here deal with them any further. At th> 
luncheon which followed the tour of the shops Mr. Hirst. 
the’ managing director of the General Electric Company. 
made a few remarks, during which he pointed out that tho 
purchase of the Erith works was only part of a broa:l 
policy embarked upon by his company of amalgamation, 
with the object of forming an industrial combination 
capable of executing orders for machinery without the 
necessity of sub-letting parts of the contract. 








In giving its decision as to the cause of the explosion 
in the Minnie Pit, Staffordshire, of January 12th last year, 
the coroner's jury expressed the opinion that the explosion 
was caused by gas and coal dust in the Bullburst and 
Seven Feet Banbury seams, but that the evidence was 
insufficient to show what caused the initial flame. They 
had considered the suggestion of a gob fire, but they could 
not find that this was the cause. They stated that the pit 
had been carried on in accordance with the Act and General 
Regulations, *‘ so far as they have been issued,”’ but they 
were of opinion that if the dust had been removed sys- 
tematically, the explosion would not have been so exten- 
sive. No particular person was to blame. Additional 
regulations for the treatmont of coal dust, they stated, 
were necessary. 
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Railway Matters. 


‘Tne Administration of the United States Railways was 
rather late in placing orders for new freight cars, but 
about 900 per working day are now being supplied. By 
September 13th last the number supplied was 59,409. 

Ths North-Eastern Railway Company has created the 
post of Runn.ng Supersnt:ndent under the Chief Mecha- 
nical Engineer. Major J. H. Smeddle, the York division 
locomotive superintendent, has been promoted to fill the 
new office. 

RAILWAY communication, says a Moscow wireless 
message, hes been opened between Orenburg, in South- 
Kast Russie, and Tashkent, the capital of Turkestan. 
\ train has arrived from Tashkent with a load of cotton 
for Soviet Russia. 

Tur London, Brighton and South Coast 7.20 p.m. from 
Victoria to Portsmouth came into collision with a light 
engine at Streatham Junction South signal-box on Monday 
evening last. One passenger was so seriously injured that 
he bad to be taken to the hospital. 


Lris reported that the North-Eastern Railway Company 
has provisionally sanctioned a scheme for olectrifying the 
main between York and Neweastle, a distance of 
sO miles. The scheme also provides for the electrification 
of » loop line, 30 miles long, from Northallerton to Ferry- 
lull, efa@ Stockton. : 

Tur London and North-Western Railway Company 
is proposing to erect an obelisk at Euston Station as a 
memorial to its employees who fell in the war. It is to be 
{5ft. in height, and the site which has been selected as the 
most suitable is the centre of the approach leading from 
the terminus to Euston-road. 


line 


\r the meetings of their boards, directors of most of the 


companies passed resolutions ex pressing appreciation of the | 


work cone by officers and loyal servants of the companies 
during the strike and of the valuable assistance of volun- 
teers are being passed. In many cases copies of these 
resolutions were printed in the public Press. 

THE past year has been a record one for the Entre Rios 
Railway in many ways. It passed the million mark in 
receipts, the train and wagon loading results were records, 
and the ton mileage was far higher than ever before. 
last has. in fact, increased by 177 per cent. during the last 


five years in view of the war a remarkable result. 


\ COLLISION occurred on the [6th ult. at the Cheshire | 


Lines Committee's Central Station, Manchester. The 
6.20 p.m. Cheshire Lines express from Liverpool, drawn, 


as usual, by a Great Central engine, ran into the 7.20 p.m. | 
Great Central train for Nottingham, which was standing | 
| wind 


inthe station. Little personal or material damage resulted. 


\ scHEeEME has been preparcd for converting the section 
of the New York Subway between Forty-second-street 
and Times-square into a moving platform. It is proposed 
to provide four moving platforms. The nearest will run at 
walking speed, the second at 6 miles per hour, the third 
at 9 miles per hour, and the furthest at 12 miles per hour. 
The last will be 5ft. 10in. wide and have seats, each to 
hold three persons. The otHer platforms will be 2ft. wide. 


Tue London and North-Western Railway Company’s 
new steamer, the Curraghmore, was put on her station for 
Holyhead-Dublin service on October 24th. This 
boat, which is one of five under order, is, to all intents 
and purposes, identical to the Greenore, except that it 
has a cruiser stern. The Curraghmore has been built by 
Denny and Co., of Dumbarton. The ; 
put on to the Holyhead-Greenore service on December Ist. 


the 





new vessel is to be | 


SEVERAL London members having asked as to the | 
intentions of the Government with respect to the report | 
of the Select Committee on Transport within the Metro- | 
politan area, Sir Eric Geddes stated on October 22nd | 
that it had been decided that all questions of traffic in | 
the London area would be dealt with by the Minister of | 
Transport. An Advisory Committee, broadly on the lines | 
of the recommendations of the above Select Committee, | 
has heeu appointed to advise and assist the Ministry. t 


Iris announced that an allowance on residential! season 
tickets to cover the period of the strike when those tickets 
could not be used has been authorised by the Government. 
Kach company will give effect to this arrangement in 
accordance with its individual regular practice. ¢.g., by | 
an extension to the existing tickets or by a monetary | 
rebate. It is said that the period of non-user is to be com- | 
puted at seven days, but as the service was stopped for | 
seven working days, the allowance should, we think, be 
for eight days, as otherwise, with an extension or rebate | 
for seven days, only six working days are provided for. | 


Tue hardships, owing to the increased cost of living, of 
pensioned and superannuated servants of railway com- 
panies who enjoy no war bonus or other increased income 
have been previously referred to in this column. The 
chairman of the North-Eastern Railway, writing to Mr 
Pike Pease, has pointed out that as the Government con- 
trols the railways the matter is one for the Government’s 
attention. His lordship adds, however, that the com- 
pany out of its own funds had increased pensions and that 
superannuated annuitants are assisted by voluntary 
contributions from the weekly and monthly paid staff 
towards which the directors contribute the substantial 
sum of £4000 a year. 


On the evening of the 30th ultimo, as the 9.37 Great 
Eastern train from Doncaster to York—2.35 p.m. from 
Liverpool-street——_was leaving the down platform line at 
Selby, North-Eastern Railway, it was run into by the 
10 p.m. from Doncaster to York —a Great Northern train 
drawn by a North-Eastern engine, which was travelling 
on the down through line. The signals Were necessarily 
against the latter train, and the explanation offered for 
passing them was that the engineman had been driven off 
the footplate when passing the west box distant signal by | 
flames from the fire-box. As this is an unusual incident | 
and as the distant signal would be, we presume, nearly | 
a mile from the point of collision, it is advisable to await | 
the Ministry of Transport inquiry before the men’s state- | 
mont is accepted. Four men had to be taken to the | 
— and there was considerable damage to rolling 
stock, 





The | 


| economical in the long run to use high-speed steel twist 


| a direction at right angles to that of the wind. 


| edges. 
| forgings and are said to be practically non-rusting and acid- 


| for compression seem to work out fairly well. 


Notes and Memoranda. 





AN investigation of iron ore depesits in several countries 
has been made by Mr. E. C. Harder, of the United States 
Geological Survey, for the purposes of determining their 
mode of origin, especially with regard to the action of 
bacteria in forming iron ores. He has founc the so-called 
‘iron bacteria” actively engaged in the deposition of 
compounds of iron not only in surface iron-bearing waters, 
but in mine waters to depths of several hundred feet, and 
has made laboratory cultures of various iron-depositing 
bacteria. 


IN the official report on the explosion of an economiser 
at the Brookfoot Dye Works, Yorkshire, on November 
6th, 1918, the cause of the disaster is said to have been the 
omission to close the dampers of the economiser flue of 
the high-pressure section of the economiser when that 
section was intended to be put out of use, and the feed 
valve inlet and outlets had been closed for that purpose. 
The result was that the high-pressure section of the 
economiser became a closed vessel in which steam gene- 
rated to a pressure which it could not withstand, and in 
consequence exploded. 

IN an article on the water power resources of Brazil, the 
Rio Times gives particulars of some of the falls. The river 
Itajahy supplies power for three large installations, one 
of which has a capacity of 20,000 horse-power. One of 
its falls, that of Pilao, with a 10m. drop, alone discharges 
100,000 litres per second. The Falls of Cubatao, with a 
drop of 60 m., discharge 4500 litres per second ; two other 
falls on the river Garcia, with drops of 44 m. and 78 m., 
discharge 2900 litres per second each: while the Benedicto 
Falls, in Bleumenau, discharge 13,000 litres, and the 
Cedro Falls discharge 9000 litres, 

In the second number of the Edgar Allen News there are 
some interesting articles, among which is one on ** Choosing 
a File and Using It,” by F. A. Thompson, in which the 
author urges that workmen should take greater care of 
their files and not throw them about like mere pieces of 
scrap iron. There is no doubt a tendency in this direction 
in many shops, but with wages at their present level it is 
quite a moot point as to whether the time spent in using a 


| a worn file or taking care of a new one is worth the saving 


mad>. Another article explains how it is almost always 
drills and always wise to adopt taper shanks rather than 
straight ones. 

THe reinforced concrete chimney, 570ft. high and 
26ft. 3in. inside diameter at the top, built at Saganoseki, 
Japan, was the subject of some investigations by Professor 
Omori as to the movement of the top when subject to 
pressure. Wind velocities were recorded 
from less than | mile per hour to a hurricane velocity of 
7% miles. The amplitude of vibration at a velocity of 
50 miles per hour was less than lin., while at 78 miles 
per hour it was 7.32in. The maximum amplitude was in 
Professor 
Omori thinks that with the wind gusts of 110 miles an 
hour which they occasionally have in Japan the amplitude 
would be at least 15in. The period of vibration was nearly 


2 





constant for all velocities, varying only from 2.52 to | SY! 
| will be granted. 


2.56 seconds. 

A new high-speed steel known as chrobaltic alloy which 
can be cast into intricate shapes, is mentionedin the Jron 
Aye as being used as a substitute for tungsten and vana- 
dium steel by a Chicago company in the manufacture of 
milling cutters and other tools having multiple cutting 
The castings have the appearance of smooth 


resisting, and the heat-resisting qualities of the alloy are 
such that it does not scale in the fire, thus adapting it to 
milling cutters having thin edges. The steel may be 
hardened in oil or air. and it is explained that the processes 
of annealing and re-hardening may he repeated without 
the steel losing any of its properties. Annealing is effected 
at 1832 deg. Fah. in a closed muftle. Cooling is allowed 


| to proceed slowly. 


In a paper on the * Preservation of Mine Timber,” read 
before the Manchester Geological and Mining Society, 
Mr. N. T. Williams gave the following figures as to the 
relative costs of various processes :_——-The open tank treat- 
ment with creosote worked out approximately at 2d. per 
cubic foot ; the brush treatment at }d. per cubic foot ; 
and the cylinder treatment under pressure at 74d. for 
10 lb. of creosote per cubic foot. That system of treating 
timber would, the author said, be very expensive for 


| collieries, and the open tank process would be the most 


suitable. The treatment with zinc chloride would be 


| much cheaper—about a third of the cost with creosote. 


Mr. Williams said that he had never known of an instance 
of brittleness being due to the treatment of the timber, 
unless it is subjected to a high temperature. If care is 
taken that the oil in the course of boiling does not exceed 
a temperature of 220 deg. Fah., the tests for bending and 
The treated 
timber is usually about 10 per cent. weaker than the 
untreated wood. 

Sovn details were recently given in Le Génie Civil of the 
methods employed in the Navy for sounding the depth of 
the sea by means of explosive charges. A small explosive 
charge is detonated in the water alongside the vessel in 
motion. A microphone immersed to a slight depth and 
fixed to the boat at a known distance from the point of 
explosion first of all collects the detonation and then the 
echo reflected from the bottom of the sea. These two 
sounds are recorded on a chronograph, which so permits 
the interval of time separating the two sounds being read 
with great accuracy. The time interval and the mean 
speed of the sound in the water being known, a simple 
formula gives the depth of the water. Experiments 
carried out in the Channel at depths between 60 and 
100 metres gave very satisfactory results. The accuracy 
of the diagram readings is about 1/1500 second, corre- 
sponding to an approximation of 1 metreforthe depth. It 
is probable that an accuracy of 0.5 metre will eventually 
be obtained. Secondary sounds arising when the vessel 
is moving have been sufficiently eliminated to allow the 
echo to be recorded clearly, even with 2 grammes of 
explosive for depths of about 200 metres. 





Miscellanea. 























































THe jubilee of our contemporary, Nature, which first 
eppeared on November 4th, 1869, was attained this week. 

Tur Service des Ponts et Chaussées is undertaking the 
work of reconstructing the port of Nice. The town is 
subscribing 200,000f. 

Tue French Government has fixed the price of the 
Lorraine iron ore for export to Germatiy at 18f. (about 
14s. 5d. at par) the metric ton. 

THE menufacture of small refrigerating plants is, accord- 
ing to the official trade report of Australia, being success- 
fully undertaken in New South Wales. 

A COMMISSION of geologists is being sent to che State 
of Michoacan, Mexico, in order to make an investigation 
of the existence of petroleum deposits in that region. 

Tue difficulty, on account of the strike, of procuring 
castings for making switch-boxes, is being overcome by a 
Dewsbury firm by welding up steel piates electrically. 

InFieLD House and its grounds, near Furness Abbey, 
have been offered by Vickers Limited to be converted 
into a convalescent home and for a war memorial for 
Barrow. 

AccorDING to ~ Isvestia,” the Bolshevist régime is 
having a serious effect on the output of the engineering 
factories of Petrograd, where production has decreased 
by from 35 to 65 per cent. 

A LARGE irrigation scheme, which is proposed for the 
country near the confluence of the Rio Grande and the 
Rio San Juan, Mexico, will provide water for several 
hundred thousand acres of fertile soil. 

tr is reported that an offer has been made by a French 
company for the purchase of the works of R. Boecking 
and Co. at Brebach, near Saarbriicken. The works com- 
prise five blast-furnaces and a foundry. 

A Goop record in loading coal was recently made at 
Sunderland when the ss. Flamma took in 2720 tons in 
74 hours. She came alongside at 11.45 a.m., finished 
loading by 6.45 p.m.. and sailed at 8 o'clock. 

THE value of the imports into Brazil during the first 
halves of the last three years has risen from £19,759,000 
in 1917, to £38,396.000 this year, the corresponding 
exports were £30,568,000 and £61,146 respectively. 





ranging | 


! one million sterling. 














THe imports of tin into Hong-Kong frem Yunnan m 
1918 amounted to about 12,500 tons, and from Kwangsi 
200 tons, as against 11,000 tons and 20 tons 
From Java 500 tons were imported. 








































































to about 
respectively in 1917, 

THe bar at the month of the Shatt-el-Arab, the estuary 
of the Tigris and Euphrates, must, according to Sir G. C. 
Buchanan, be removed, otherwise the trade of Mesopotamia 
and Persia will be throttled. The work will cost at least 


A PETITION filed by an association of foreigners for the 
establishment of a series of twenty wireless telegraphic 
stations in Mexico has been refused by the national 
authorities on the ground that both land wires and wireless 
systems are under Government control and no competition 


AccoRDING to a Swedish paper, the Deutsche Luftfahrt 
Company A.G., which has amalgamated with the Hamburg- 
Amerika Line, has entered into negotiations with a 
Swedish aviation company, with a view to establishing a 
line of Zeppelins between Germany and Sweden. The 
new line is to run from Friedrichshafen to Stockholm, 
vid Munich, Berlin and Sassnitz. 


Aw Anglo-Chinese Business Men’s Club has been formed 
at Shanghai. The general aim of the Club is to facilitate 
and widen British, American and Chinese social relations, 
which hitherto have lacked either a unifying or a radiating 
centre. Membership is open to heads of, or partners in, 
firms of either of these three nationalities ; to their heads 
of departments and to directors and managers of 
companies. 

A “ Bristo.”’ fighter biplane, after having been in 
continuous commission for over two years on the fighting 
front and in Holland without the expenditure of a single 
penny on renewals or repairs, has recently been flown to 
Hendon from Holland by Leiut. Versteegh, with another 
Dutch officer as passenger. During its stay in this country 
it has had far from an idle life, and the centres to which 
the visitors paid aerial calls include Bristol. 


Sr Richarp RepMaynr, K.C.B., has now relinquished 
the temporary position which he accepted in 1917 as 
Director of Production and Technical Adviser to the Cen- 
troller of Coal Mines, and has resumed his permanent 
duties as Chief Inspector of Mines at the Home Office. 
Sir Richard Redmayne has, however, consented, with 
the approval of the Home Secretary, to place his services 
in an advisory capacity at the disposal of the Controller 
of Coal Mines with regard to pending legislation affecting 
the coal-mining industry. 

A REFRIGERATING plant which has recently been set 
to work in the Russian Concession, Tientsin, China, con- 
sists of two 50-ton ice machines with 80 horse-power 
steam engines; one ice-making apparatus, capacity 
10 tons of ice every twenty-four hours, ice to be made of 
clear distilled water; one distilling apparatus, capacity 
3000 gallons every twenty-four hours; 31,680ft. of 2in. 
steel piping for cooling eight large meat chills and storage 
rooms; four boilers of 100 horse-power each; and a 
steam turbine with a 10-kilowatt electric »enerator. 


Most of the oil wells which the Government is drilling 
in Derbyshire are approaching a depth of 3000ft.,-and two 
of them considerably exceed this depth. The deepest 
well is at present Renishaw, viz., 3645ft. Drilling has 
now proceeded far enough to enable a definite opinion to 
be formed as to the oil prospects in several of the wells, 
and the position may be briefly summarised as follows : 
-—One well, Hardstoft, has been producing oil for more 
than four months. Three wells, Ironville Nos. 1 and 2 
and Ridgeway, have passed the level at which oil was 
encountered at Hardstoft without meeting with more than 
slight traces of oil. The remaining six wells have not as 
yet reached the expected oil level. 
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Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES —MrrcHe..’s “Book Store, 576, Congpite. 
CHINA.—KELLY anpD WaLsu, Limrrep, Shanghai and up hens. 
re GYPT.—Cammo Express AGENcy, near Shepheard’s Hotel, Cairo, 
FRANCE. —BOYVEAU AND CHEVILLET, Rue de ila Banque, Baris, 
CHAPELOT AND CIE. - Bld. St. Germain, Paris. 
INDIA.—A., J. CoMBRIDGE D Co., a ay; THACKER AND Co, 
Liuirep, Bombay ; a THACER: Spmvk AND Co., Calcutta. 
ITALY. —M AGLIONI AND STRINI, 307, quate, Rome ; FRATELLI TREVES, 
Corso Umberto, 1.174, me; FRATELLI Bocca, Rome ; 
Uteico Horpir Milan 
JAPAN.—Maruzen Co., Tokyo and_ Yokohama, 
‘AFRICA. “Gente DAWSON AND Sons, Limrrep, 7, Sea-street (Box 489), 
own, 


J. Gn Soe, ota AND Co., Johannesburg, East London, and 
i town. 
AU BTEALIA. ~~GoRDo RDON and Gorou, Limirep, Melbourne, Sydney and 
Brisbane, Perth, &c. 


a AXD MULLEN, Melbourn: 
TKINSON AND Co,.. Gresham. street, Adelaide. 
CANADA. — W., aNp Sons, Lomrep Manning chambers, 


nto 
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DEATH. 


Rocue, Georcre BYLANv, M. Inst. C.E., formerly Chief Engi- 
neer of the London, Chatham, and Dover Railway. On Friday, 
October 31st, at Cranfield Lodge, 146, Church-road, Upper 
Norwood, 8.E., aged 88. 
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Our Largest Man-of-Warpr. 


More than ordinary interest attaches to the 
details of H.M.S8. Hood, which we print on another 


page. This ship, together with three sisters, Anson, 
{odney and Howe, was ordered in the second half of 


1916, as a counterweight to the three 
hattle-cruisers of the “‘ Graf von Spee” class, which 
(iermany was known to have laid down. The design 
of the Hood and her consorts, prepared as it was very 
soon after the Battle of Jutland had taken place, 
was naturally influenced by the lessons which that 
engagement had taught. On this score alone the 
ships would have an exceptional claim to the atten- 
tion of naval students, whose interest, moreover, is 
stimulated by the conviction which many of them hold 
that the Hood will prove to be the last of her line. 
There are not a few naval officers who, without 
entirely sharing the somewhat radical views of Lord 
Fisher and Sir Percy Scott, nevertheless consider it 
a mistake to build further warships of great size and 
cost until the trend of development in naval weapons 
can be foreseen more clearly than is possible to-day. 
But whether or no the Hood is destined to be the last 
great vessel of war designed to navigate and fight upon 
the surface of the sea, it 1s certain that she represents 
the last British capital ship of any description which 
will be built for several years to come. She is the 
sole survivor of the quartet begun in 1916, work on 
the other three having been stopped as soon as the 
Armistice was signed. According to an official state- 
ment made last February, she was to be ready 
for her trials in the present month. It has been 
decided to equip her as flagship of the Atlantic Fleet, 
which is now under the command Admiral Sir 
Charles Madden. 

Though Lord Fisher might object to certain of her 
features, the Hood unquestionably owes her design 
to the influence of the tactical school of which he is 
the acknowledged head. ‘That school insists on the 
almost supreme value of speed, to gain which it is 
prepared to make some sacrifice of gun power, and 
more especially of armour: and Lord Fisher himself 
appears to consider the Glorious, Courageous and 
Furious as of an almost ideal type. In these ships, it 
will be remembered, a speed of 31 to 32 knots is 
associated with two or four very heavy guns, but 
there is practically no armour-plating on the hull. 
In the Renown and Repulse, of greater tonnage, the 
same speed was aimed at, but the number of heavy 
guns was increased to six, and an armour belt 6in. 
thick covers the waterline. But the experience 
gained at Jutland and in other engagements of the 
war undoubtedly reaffirmed the value of armour, and 
raised grave doubts as to the wisdom of subordinating 
this feature to speed. After the Battle of Jutland 
no time was lost in strengthening the armour pro- 
tection of existing ships, particularly on the decks 
and gun positions, which were found to be dangerously 
vulnerable to projectiles fired at long range. Indeed, 
it is not too much to say that this battle revolutionised 
the prevailing ideas of armour distribution. In the 
course of the action direct hits on the belt armour 
were rare, and it is not believed that any ship was 
sunk or disabled by hits of this kind. The bulk of 


15in.-gun 


the damage was caused by shells, deseending at a 
steep angle, striking thinly armoured decks or 


barbette shields, whence the flash of the explosion 
reached the magazines. In no other way can the 
instantaneous destruction of the three British battle- 
cruisers be accounted for. It is reasonable to suppose 
that the designers of the Hood haveJuiade adequate 
provision against this danger, which will become 





intensified ae every increase in the range of heavy 
naval guns. A ship under fire at 20,000 ‘vards must 
expect to receive more hits on the deck than on the 
belt, while at 25,000 yards and beyond the fall of 
shot will be steep enough to resemble howitzer fire. 
It is a moot point whether the time has not arrived 
to transfer armour from belt to decks. A system of 
stoutly-armoured, curved decks, in conjunction with 
thin vertical plating, would, we think, be of more 
value to the modern capital ship than a thick belt 
avd weak horizontal protection. So far as the 
armour figures of the Hood have been published, they 
indicate a compromise on this point. The main 
belt is 12in. amidships, with an upper strake 
7in. thick. The protective deck proper appears 
to be lin. forward and 3in. aft, its thickness amid- 
ships not being stated, while the forecastle and upper 
decks are built of 2in. plating. Unless the decks are 
considerably stronger amidships, it would seem that 
the fatal weakness of our earlier battle-cruisers has 
been repeated in the Hood, but we trust that fuller 
details will set this apprehension at rest. The Hood’s 
armament presents none of the novel and startling 
features which rumour had led the public to expect. 
When the plans were under discussion in 1916 it 
was at first proposed to mount six 18in. guns, each 
weighing 162 tons; but the final decision was in 
favour of eight 15in., and in our opinion this was the 
better armament. In range, penetration and near 
tive power the 15in. gun has proved itself to be a 
thoroughly reliable weapon, and while the 18in. 
plece is, of course, superior in all these elements. the 
enormous weight of the weapon is a serious drawback. 
Unless we are much mistaken, the gunnery officers 
of the Navy now attach more importance to volume 
of fire than to the individual weight of the projectile. 
The events at Jutland showed that a shell of quite 
moderate calibre, such as 12in. and even Ilin., is 
capable of wreaking terrible havoc in the largest 
ship, and this being so, it seems superfluous to adopt 
guns of such tremendous weight as the 18in. model. 
Up to the extreme range practicable with existing 
sights and aiming appliances, the 15in. gun is as 
accurate as the heavier type, and therefore the eight 
guns of this calibre are likely to score more hits in a 
given time than six 18in. It is not known whether 
the Hood’s 15in. guns are of a new mark or simply 
replicas of the 42-calibre model first mounted in the 
*Qneen Elizabeth ” class. The secondary armament 
is composed of twelve 5.5in. quick-firmg guns, 50 
calibres long, using a projectile of 82]b. This handy 
weapon made its first appearance, so far as our Navy 
was concerned, in the light cruisers Birkenhead and 
Chester, originally ordered for Greece ; and similar 
guns were supplied to the Furious. It is rather more 
rapid in action than the 6in., and its shell is considered 
heavy enough to be used with effect against torpedo 
craft. 

The dimensions of the Hood are a reminder of the 
exorbitant price which has to be paid for great speed. 
This ship carries the same armament as the Queen 
Elizabeth, and is little, if at all, superior in protection. 
She is, however, 6 knots faster, and to gain that 
margin of speed it was necessary to increase the 
length by about 275ft. and the displacement by no 
less than 14,000 tons, the cost in money being, no 
doubt, proportionately greater. In view of these 
figures, it may well be asked whether the attempt to 
combine in a single ship the virtues of battleship 
and battle - cruiser is worth the staggering cost 
involved. Certainly, the tactical value of speed 
must be high indeed if it justifies such an expenditure. 
The Admiralty, we notice, has been criticised for 
completing a ship of these large dimensions after the 
German fleet had ceased to exist. It should, how- 
ever, be remembered that two other Powers are still 
building battle-cruisers, and that our earlier vessels of 
this type are already obsolescent in respect of arma- 
ment and speed. On the whole, therefore, the 
Admiralty had sound reasons for deciding to proceed 
with the construction of the Hood. Lest it be thought 
that this country is setting a needless pace in the speed 
of warships, we would add that the four American 
battle-cruisers now on the stocks are designed to 
steam at 35 knots. They were originally to have 
been of 35.000 tons displacement. but it is reported 
that subsequent modifications in armament and pro- 
tection will increase this figure to nearly 40,000 tons. 


A New Railway Policy. 


SHouuv all the facts connected with the recent 
railway strike ever be revealed, it will probably be 
found that a main cause of that unhappy incident 

yas the promises made by the Government that 
labour should have an interest in the administration 
of the railways. When moving, on March 17th, the 
second reading of the Bill which has since become the 
Ministry of Transport Act, Sir Eric Geddes—-who, by 
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the way, had earlier remarked that the transport 
workers do not get paid enough ’’—said that ** one 
of the great disadvantages which we suffer under, in 
my opinion, is that we have never réally taken the 
men into the confidence of the undertaking. Now, 
that was difficult as long as you had conflicting in- 
terests and as long as you had Stock -Exchanges, but 
I think possibly they could have been taken in more. 
| do not understand exactly what is meant by labour 
having a share in the management, but I am perfectly 
sure of this, if we are going to get really the co-opera- 
tion of the men, they must be given full access to the 
detailed statistics of operations, and then they will 
see what you are trying to do, and then they will see 
the disadvantages under which you are working, 
and then you will get their help, because they will see, 
as [ am sure they will see to-day, the way in which 
they must co-operate if we are going to go on and pay 
the wages bill.” Later Sir Eric observed that the 
railways during the two-year period would have to 
he administered by some such organisation as existed 
during the war, but that the subsequent control 
would possibly be exercised by a Chief Commissioner 
of Railways and District Commissioners ~ partly 
elected from the district, partly appointed by the 
Government, and partly drawn from labour.” These 
remarks, it will be noted, were made on March 17th. 
About that date meetings were being held between 
the Railway Executive Committee—acting on behalf 
of the Government—and the railwaymen’s unions 
to discuss the national programme of the latter. The 
last item in the men’s demands was to the effect that 
there be equal representation both national and 
local for the men upon the management of all the 
railways of the United Kingdom. On March 27th 
an agreement as to certain points was come to and 
the reference to the item just quoted runs : 
the Ministry of Ways and Communications is set up 
it is the intention of the Government to provide in 
the organisation for and to avail itself fully of the 
advantage of assistance, co-operation and advice 
from the workers in the transportation industry.” 
If this promise be read in the light of the fact that 
the Ministry of Transport was practically set up on 
September 23rd, when the duties and staff of the 
Board of Trade and other departments were trans- 
ferred to the new Ministry, a possible reason for Mr. 
Thomas's manifesto—warning the public as to the 
likelihood of a strike—appearing on that day presents 
itself. Just as the enginemen last November, when 
an armistice, but not Peace was signed, kept the 
Government to its promise of August, 1917, that 
within a month of the cessation of hostilities the 
question of eight hours should be considered, so 
apparently Mr. Thomas, regardless of the fact that 
the date, September 23rd, chosen for the transfer 
of duties. was fixed upon solely because it was the 
quarterly pay day of the staff of the Board of Trade, 
and that therefore the transfer was, for the time being, 
only nominal, reminded the Government of these 
promises. and, there appears no doubt, made the 
delay in their redemption a casus belli. 

That we have good grounds for this suggestion 
would appear from the terms on which the strike was 
settled. They included two provisions only—(1) that 
no one, so long as the cost of living was not less than 
110 per cent. over the pre-war level, should have less 
than 51s. per week, and (2) that wages should be 
stabilised until September 30th, 1920. These terms 
were, however, little in advance of what was refused 
when the men struck work. The lowest rate then 
offered was 49s.. and wages were to be stabilised at 
the agreed figures so long as the 110 per cent. 
level for cost of living had not been reached. 
May we not, therefore, assume that something more 
was agreed to at the meeting on the Sunday when, 
according to report, Mr. Lloyd George and Mr. Thomas 
were alone together ? Subsequent events practically 
confirm these conjectures. In accordance with the 
settlement the parties re-opened negotiations on the 
following Tuesday week, the 14th, but the proceedings 
were formal only. The next meeting was on the 
25rd, and, it is important to note, was held at Down- 
ing-street and presided over by the Prime Minister. 
It lasted two and a-half hours, but, beyond a brief 
announcement that there had been a meeting “to 
continue the discussions on railwaymen’s wages,” 
nothing as to what was done has been made public. 
It seems, though, that the matter was then placed in 
hands of Sir Eric Geddes, and that further 
held on the Tuesday and Thurs- 
of last week. That the main business dis- 
cussed on these occasions turned en proposals 
for the men to have a share in the management has 
been generally suspected, and that it really was 
so is now confirmed by the statement on Thursday 
of last week in the House of Commons by Mr. Bonar 
Law that the National Union of Railwaymen put 
forward a proposal which the Prime Minister described 
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in reply as involving nationalisation and joint manage- 
ment, and which, therefore, is impossible during the 
two vears of Government control which is provided 
for in the Transport Act. The Government has, 
however, decided that it is necessary to have a Rail- 
way Committee to take the place of the present Rail- 
way Executive Committee for the purpose of giving 
advice to the Government on matters aflecting the 
interests of the raitways and of the State in relation to 
the railways, and the Government will be glad to see 
one or two railway workers appointed members of 
this Commitee. In this connection it must be 
remembered that railwaymen belong to three unions ; 
the National and the Associated Society take the 
railwaymen proper, whilst many skilled men engaged 
in engineering work belong to the crafts unions and 
a large number of the goods workers are in the 
National Transport Workers’ Federation. Another 
important factor is that there is no love lost between 
the two first-named bodies. 

This is something more than a conciliation scheme 
for agreeing to wages and conditions of service. The 
men ask to be jointly concerned in the management, 
but, as the Government says that this course is not 
practicable during the two-year period, it is willing 
that for that time labour shall assist in giving advice 
on matters in relation to railways. There is the 
making here of a very serious situation. So long as 
the Government controls the railways and guarantees 
the 1913 net receipts—as it will do until August, 1921 
—-it may do pretty well as it likes. But what is going 
to happen at the end of the two-year period, or at the 
end of the extension of that period, if it be extended ? 
If there then be nationalisation, the Government's 
free hand will continue. But suppose the railways 
return then to company ownership, or some form of 
administration in which private capital alone is 
interested, how can the labour representatives be 
removed ? No one can foretell the events of the next 
two years. State administration of and interference 
with railways may be as unpopular in this country 
as it has become in the United States. So far there 
has been a remarkable parallel between the events in 
the two countries. President Wilson, on his own 
initiative, granted the eight-hour day, and as soon as 
the control of the railways came into his hands at the 
beginning of 1918 large advances in wages were con- 
ceded. The result of these favours was that, whereas 
at the time Federal control began there were 1,703,748 
men and the monthly pay roll was 153,000,000 dols., 
twelve months later the men numbered 1,848,774 
and the pay roll had reached 230,800,000 dols. How 
far the parallel will continue is uncertain, but it is an 
omen that in the United States the Federal control— 
which was to last for twenty-one months after the 
exchange of the ratifications of Peace—is to terminate 
at the end of the year before the Treaty of Peace has 
even been accepted by the United States. The experi- 
ence of their two-year period has been sufficient for the 
Americans, and it is always possible that the paralle! 
in this country may go as far, and the Ministry of 
Transport find itself out in the cold. But in that 
event labour could not take part in administering what 
would be private property, and in order to satisfy 
it the Government would be forced to adopt nationali- 


sation. 








Random Reflections. 

[THIRD SERIES. | 

We have sometimes heard it said 
that the days of the steam loco- 
motive are numbered; that it has 
reached its climax; and_ that, 
since it can develop no further, it must before long 
give place to something different, something more in 
harmony with the times, something that, being but in 
its youth, may keep pace with the galloping age in 
which we live. We cannot accept this view of one 
of the most wonderful machines the wit of men has 
devised. It is just ninety years and one month since 
the beginning of the locomotive era, for by general 
consent the Rainhill trials of October 6th, 1829, are 
accepted as the starting point of the new age of 
transport. Are we to believe that in little more than 
two generations men have sapped the limits of so 
great an invention and that the ingenuity of engineers 
in that short time has exhausted the possibilities of 
improvement ? We say, No, and No again. There 
are still potentialities in the steam locomotive, and 
it needs but the touch of genius to materialise them. 
But we doubt if that vitalising touch is to be found in 
locomotive men themselves. Those who have been 
brought up in a craft may develop it step by step, but 
they are not fitted, particularly in well fixed industries, 
to make those great strides that carry it forward at a 
bound. If Watt had been articled to Smeaton he 
would never have invented the separate condenser 
and air pump ; if Fulton had been a sailor he would 
not have built a steamship; if Armstrong had been 
a founder of cannon he-would not have designed his 
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gun. Men’s minds grow standardised by doing the 
same thing day after day, and by mixing continuous|, 
with people who think and speak and act as they do. 
They cannot—they are not to blame—they cannot 
see the problems from a new aspect ; they cannot 
get outside all the traditions, all the habits on which 
they have been brought up. Moreover, any single 
man is bound by a hundred other men and by a 
thousand drawings and patterns, and jigs and rig. 
and fixtures and shop customs and road custome. 
They are tied mentally both from within and withou. 
Their brains have ceased to be plastic, they can 
neither change them by their own volition nor cian 
they suffer them to be changed by others. They arc 
not, as we have said, to be blamed for this condition, 
for they are no more responsible for it than they are 
for the precession of the equinoxes or the fall of the 
leaf; it is simply and solely a physical phenomenon 
But it is none the less the cause, not alone in locome 
tive engineering, but in all kinds of engineering. 
possibly in all kinds of thought, why every now and 
then a dead-end is reached and is only broken down 
when a fresh mind attacks old problems in a new way. 


* * * * * 


WE are reminded by what we have 
just written of a shrewd observa- 
tion of Walter Bagehot’s. “If any 
particular power is much prized 
in an age,” he wrote, “ those possessed of that powe: 
will be imitated ; those deficient in that power will 
be despised. In consequence an unusual quantit 

of that power will be developed, and be conspicuous. 

Then, after alluding to the thought of Elizabeth's 
time, he concluded: “In a word, the temper of the 
age encouraged originality, and in consequence 
original men started into prominence, went hithe: 
and thither where they liked, arrived at goals which 
the age never expected, and so made it ever memo: 

able.” It is generally characteristic of a great truth 
that when divorced from the subject to which it 
belongs and applied to another it loses little of its 
virtue. Bagehot was writing of abstract qualities 
of mind, but the observation which forms the first 
part of the quotation above is equally applicable to 
concrete affairs. What has been aptly called fashion 
in engineering is an example in point. When canals 
were first made in England, England thought ot 
nothing but canals, and anyone who halted in his 
admiration of them was ** despised :” railways in thei! 
day had the same vogue, culminating in the rail 

Way mania of the late forties ; it is only a few mont hs 
since aerial transportation monopolised public atten- 
tion, and electrification is still with us. The devotion 
of the public to a selected line of thought has, as 
Bagehot pointed out, a twofold effect. It leads, on 
the one hand, to a continual augmentation of the ranks 
of those who follow the popular course and deplete= 
the ranks of those who do not. It counts, so to speak, 
By winning to itself the in 

telligence of the day it robs other subjects ot 
the thought they might have had. and so both 
strengthens itself and weakens them. Examples ma) 
be found in the employment of the turbine for marine 
propulsion or in the electrification of tramways. 
The marine engine developed and was developing 
when the turbine came in, but the turbine stopped 
further progress because the genius and intelligence 
which might have carried the reciprocating engin 
further were diverted to the more popular turbine 
In this case the decision was probably right. It i 
by no means so certain in the case of tramways. 
lectrification put an end to thought. experiment 
and development in other directions, and by enlisting 
in its own service the great body of traction engineers 
and the financial resources of the public, robbed othe 
means of propulsion of their power to progress. We 
may hope that the second part of the quotation ma) 
also be realised, and that some day a new Elizabethan 
morning will dawn and that once again it will be 
possible to say men “ arrived at goals which the age 


Popularity 
an 
Progress. 


two on a division. 


never expected.” 
+s S'S & 
Ir is impossible to read the his- 
tories of physical science which 
have appeared within the last few 
. years without calling to mind 
Whewell’s ‘“ History of the Inductive Sciences.” 
It appeared a good many years ago—the first edition 
in 1837, and the third and best-known edition just 
twenty years later—but, despite the advances ol 
experimental science, it has lost nothing of the high 
qualities that made it eminent in its day. W hewell 
himself was not a practical scientist, but he hac 
acquired by close study a remarkable acquaintance 
all the sciences, and the course of a_ life 
almost wholly in the University of Cam- 
bridge—he graduated in 1814 and was appcinted 
Master of Trinity in °41--had acquired thal 
critical acumen which is the strength of his twe 
principal works, the ‘“‘ History’ and the ** Philo 
sophy of the Inductive Sciences.” He was the son ot 
a house carpenter in Lancaster, and made his way b; 
his own industry and talent. His ‘* History” ranges 
over the whole field of experimental science, and 
touches the learning of the whole world from the 
moment that records began. We may recall Sydne) 
Smith’s epigram that ‘science was his forte an 
foible.” The history is written as 
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a whole in lucid and energetic English, rarely marred. 
bv loose sentences or weakened by lack of directness. 
Here and there it is illuminated by happy turns of 
thought and by effective analogies. But. above all, 
it is because Whewell was critical and analytical 
that his work stands out. He does not merely record 
facts and support them with quotations, as Sedgewick 
and Tyler, two American authors, do in their short 
* History of Science,” which was published by 
Macmillan a year or two ago, and he is not content 
with sueh brief study as Schuster and Shipley give 
in * Britain’s Heritage.’ His object is higher and 
vreater; he did not write a volume of references 
to make easy the road for college students, nor to 
display the glory of our‘national science. He recog- 
nised no international boundaries to knowledge ;_ his 
only concern was with the developing of accurate 
thought in the investigation of physical phenomena. 
He finds in China, India, Egypt, Greece, and Rome 
the earliest flickerings of science, and step by step 
he traces the growth of the increasing light in all 
parts of the world, here contrasting, there collating, 
sometimes approving, sometimes criticising, always 
analysing, and always moving—-sometimes through 
paths that seem obscure—to a well-defined end. He 
is essentially speculative, but he contemns philo- 
sophical abstractions. ‘‘ Man,” he writes in one 
place, “is not a practical creature merely ; he has 
within him a speculative tendency, a pleasure in the 
contemplation of ideal relations, a love of knowledge 
as knowledge.’ Herein Whewell himself is the 
mirror in which he sees mankind. But he continues : 
‘The mind cannot but claim a right to speculate 
concerning all its own acts and creations ; yet, when 
it exercises this right upon common practical notions, 
we find that it runs into barren abstractions and 
ever-recurring cycles of subtlety. Such notions 
are like waters naturally stagnant: however much 
we urge and agitate them, they only revolve in 
stationary whirlpools.” A fine image of unprofit- 
able argument. 
a + * * * 


Wer must admit that our know- 
ledge of Tattenham Corner is neither 
“extensive nor * peculiar,” but 
we seem to recal) that, like a comet 
with an annual orbit, it swims into the public gaze 
once a year and is associated with such occult mani- 
iestations as three thimbles and a pea, three cards, 
welshing, sharping and bookmaking, and with certain 
deep mathematical studies which revolve about the 
doctrine of chances,and the philosophy of odds. 
We have indeed always regarded Tattenham Corner 
as outside our purview, for has it not a Press 
of its own on coral-tinted paper. We had, 
indeed, never anticipated that it would, or could in 
any circumstances, concern the engineer. But the 
war has wrought many marvels; the unsuspected 
has happened, and for the last week or more Tatten- 
ham Corner has stood as a synonym for surplus 
locomotives, and has dropped into the political arena. 
It appears that a number of earnest folk are deeply 
agitated about certain engines which have accumu- 
lated at the famous bend, and it seems also that the 
Ministry of Transport which might have stopped the 
coil by a few words of explanation, has, either because 
it thought the traditional uncertainties of the Corner 
could not with decency be disturbed, or because it 
has greater affairs in hand, not troubled to allay 
the storm. No doubt, it will in due official course 
yive a precise report on the whole affair, but whilst 
Wwe are waiting for an exact statement, we May Say 
that, * from information received ” in various quarters 
we gather that at one time there were about five 
hundred locomotives and that now there are only 
about one hundred, so that some 80 per cent. have 
already been disposed of. There is, moreover, every 
probability that the remainder will find purchasers. 
But these engines are not everybodies’ engines. 
They are heavier on the axles than British railways 
like, and the axles are close together, so that the 
concentrated load is considerable. Moreover, they 
have large outside cylinders, and, hence, are too wide 
for many British roads. We have heard, too, quite un- 
officially, that the price is high, but as the market 
price of locomotives in Great Britain is now three or 
four times what it used to be—say, ten to fifteen 
thousand pounds for engines which used to cost three 
thousand or so—too much weight must not be put 
on this factor. Take it for all in all, then, we are 
loreed to regard it as a matter for congratulation and 
surprise that so many of the engines have been sold, 
rather than one for censure because a proportion has 
been slow in finding purchasers. 


Tattenham Corner. 


* * * * * 
THERE was a time, not so very 
long ago, when engineers used to 
write C.E. after their names to 
indicate their calling, and even 
to-day, if your solicitor directs you how to fill up a 
Government form or a share transfer or many a legal 
document, he tells you to write C.E. under the 
heading “‘ oveupation.” Why there should be any 
obligation to state your vocation in such cases has 
always puzzled us, and,we have sometimes envied 
the people who boldlygwrite down “ gentleman ” 
and no more, though many of them, perchance, have 


Status. 


less right to claim that greatest of all distinctions 


than the meanest of those who, with more modesty, 
but perhaps with not much greater truth, call them- 
selves civil engineers—for such is the interpretation 
the law and the broker places upon “C.E.” The 
letters, of course, might just as honestly stand for 
Confirmed Egotist, whilst Ah Sin, who was not wholly 
free from “ ways that were dark” and ‘tricks that 
were vain “ could not be held guilty in this case did 
he use the letters to signify his derivation from the 
Celestial Empire. Engineers themselves have for 
years regretted this use of the abbreviation, not only 
because it is a weak definition, but because, since 
the publie may attach to it the same weight as to 
M.D. or K.C., diseredit is apt to be brought upon 
the profession by incompetent practitioners. In 
1886 the Institution of Civil Engineers found it 
necessary to take the matter up, and the Council 
instructed the members to be precise in giving the 
correct abbreviations, as M. Inst. C.E. and so on. 
Now, as many of our readers are aware, there is a 
movement to give even greater significance to the 
letters. The Institution recently sent a circular to all 
its corporate members resident in the United Kingdom 
asking them to express approval or disapproval of 
steps being taken “‘to obtain statutory powers to 
prescribe the qualifications and to conduct examina- 
tions for admission to the profession of civil engineer- 
ing, to keep a register of civil engineers, and to prevent 
persons who are not duly qualified from holding them- 
selves out as members of that profession.” The 
object is clearly to give the profession of civil engineer- 
ing the same status as that of the law and medicine, 
to mention but two examples. Of the replies received, 
so Sir John Purser Griffiths told us in his presidential 
address on Tuesday last, ninety-seven per cent. 
expressed approval ; he did not say what proportion 
of the papers was not returned, and we suggest that 
that is an important point, for if it be large it will 
show that there is amongst some of the members 
indifference and amongst others uncertainty. It 
must, we think, be confessed that the matter is 
fraught with difficulty, and it is impossible to deny 
that it will prove by no means easy to effect the 
reform without scme injustice. Certain it is, at least, 
that the Civils cannot carry it out alone, and 
that the adhesion of other technical societies must be 
But after all is said and done, we are 
far from sure that all that is necessary for 
the public protection is not achieved when the 
institutions watch jealously over the use of the 
abbreviations they have adopted. No register can 
be more effective than the lists of members that are 
published annually. 


obtained. 








A Mallet Simple Locomotive. 


ONE of the latest of the many developments of the 
‘** Mallet’? type of locomotive on American railways is 
a simple or non-compound engine for goods and banking 
service, built at the works of the Pennsylvania Railroad, 
and having as its special feature a cylinder design intended 
to produce the maximum tractive effort at a cut-off of 
50 per cent. It is of the 2-8-8—0 class, and weighs over 
287 tons, or just over 400 tons with the tender. With 
four cylinders, 30}in. by 32in., driving wheels Sft. 2in. 
in diameter, a boiler pressure of 205 lb., and a maximum 
cut-off of 50 per cent., the maximum tractive effort will 
be about 135,000 1b., based on a driving-wheel load of 
270 tons. 

In size as well as design the boiler is decidedly notable. 
Its overall length is 54ft., including a 1l4}ft. fire-box, 
113ft. combustion chamber, 20ft. barrel and 8ft. smoke- 
box. The barrel diameter is from 8ft. 3in. to 9ft., the com- 
bustion chamber is approximately oval, and the fire-box 
is of the Belpaire type. Expansion movements in the 
great length of the fire-box and combustion chamber is 
provided for by a folded connection plate forming a groove 
or U-shaped pocket. The special flanging required for 
the boiler connection plates was done in a 700-ton hydraulic 
flanging press. Within the barrel there are 137 tubes of 
2}in. diameter and 284 tubes 3}in. diameter for the super- 
heater elements. The fittings include three 5in. safety 
valves, two non-lifting injectors and a low-water alarm. 
An automatic or mechanical stoker is used and the fire- 
box has a shaking grate operated by power. On account 
of the great length of the crown sheet, the gauge cocks are 
connected to copper pipes, extending to the front end of 
the fire-box and terminating at heights of 4in., 7}in. and 
llin. above the crown sheet. There is an indicator also 
to show the water level at the centre of oscillation, where 
the height of water in relation to the crown sheet does 
not change with the slope of the locomotive in passing 
from flat to steep gradients, or vice versa. 

The two sets of high-pressure cylinders are designed to 
give a relation of cylinder power to boiler capacity prac- 
tically equivalent to that in a compound engine by using 
a 50 per cent. maximum cut-off. This method had been 
introduced previously on some 2—10—0 goods engines, its 
purpose being to eliminate the range of cut-off within 
which, for simple cylinders, the water rate is excessive. 
As little advantage is obtained by reducing the cut-off 
below about 25 per cent., this engine--at speeds up to 
that corresponding to 25 per cent. cut-off—works in the 
most convenient range, and has an advantage in steam 
consumption over simple engines in which the range of 
cut-off 1s frony #0 to 25 per cent i Sa tese 

A steam lap of 2in. is required to limit the cut-off to 
50 per cent., and necessitates provision for admitting 
steam to the cylinders when the engine is standing, to 
permit of starting with the cranks at any position. This 
provision consists of an auxiliary port jin. by l}in. cut 
through the bushing of the steam chest, and opening into 





a recess in the steam port. The two exhaust pipes connect 





with separate blast pipes, each of which has two 4}in 
nozzles. These four nozzles discharge into a four- 
chambered funnel, which has a diameter of 38in., and 
extends inside the smoke-box to the centre line of the 
boiler, or about 10in. above the blast nozzles. 

The restricted cut-off idea is not regarded as promising 
by a writer in the Railway Age. In the 2-10-0 engine, 
to which it was first applied, the cylinder size and steam 
lap were so designed as to reduce the maximum cut-off 
from the 85 per cent. of a somewhat similar—2-8-2 
engine of earlier date, to 50 per cent. in the new engine. 
This was in 1914. Steam consumption was thus reduced 
materially when working at slow speeds and advantage 
of this was taken to increase the tractive power about 
40 per cent. above that of the 2-8-2 engine. As regards 
the speed to which the maximum tractive effort may be 
maintained before the capacity of the boiler is exceeded, 
the simple engine with short maximum cut-off has the 
same characteristics as the compound engine, which fact 
gives promise of providing sufficient boiler capacity to 
take care of two sets of simple cylinders. In the com- 
pound, however, the full expansion takes place in a single 
cylinder, with the disadvantage of smaller temperature 
differences in the cylinder walls. With superheated steam 
the conditions are different. 

A disadvantage in the simple engine, however, accord- 
ing to the writer mentioned, is in the higher stresses to 
which the running gear or motion is subjected. With a 
cut-off of 85 to 90 per cent., the maximum pressure at 
any point in the stroke is comparatively uniform, ani 
will not be more than 17 per cent. above the mean effective 
pressure, on which the tractive effort depends. But with 
the 50 per cent. cut-off, the maximum pressure may be 
more than 60 per cent. higher than the mean effective 
pressure. While it is not difficult to make the parts of 
ample strength to meet this condition, it is predicted that 
maintenance work will be increased, more especially as 
to the driving boxes under the severe thrusts which must 
be resisted. Frames, rods and pins also must be made 
stronger. The conclusion arrived after a comparison 
of the advantages and disadvantages is that the short 
cut-off applied to the ‘‘ Mallet ” engine as a substitute for 
compounding does not possess the advantages which it 
may realise when applied to the usual type of simple 
locomotive. 

The dimensions of the new “ Mallet ’’ simple engine 
of the Pennsylvania Railway are given herewith :— 

30 hin. by 32im. 

dit. 2in. 

12in. by 16in. and 
lin. by I6in. 

2ft. Yin. 

6hin. by }2in. 

17it. 1hin. 

54ft. 8hin. 

Y7it. 3Zin. 


Cylinders (four) 
Driving wheels 
Driving axle journals 


Bogie wheels (two) 

Bogie axle journals re ee 

Wheel base——Driving, each group 
Totalengine .. .. 
Engine and tender .. 


Piston valves, diameter he eee 

Valve travel, maximum ta Sad) lagen 
OeMMOINE 550 ee eek Se oe Oe, 

Inside lap epee “det en ne! ed 
Maximum cut-off Pete ee 50 per cent. 
Boiler, diameter of barrel ..  ..  ..  &ft. 6in. 
Wiwe-DOR ... «5 -< : «- «o- 14ft. by Sit. 
Fire-box plates .. .. .. «.. «- im. and jin. 
WER AONE Se ee at) fee xe? ine 

Tubes, number 137; diameter 2}in. 

Flues, number 284; diameter ..  .. 3fin. 

Tubes and flues, length 5 -- 20M. 


6125 sq. ft. 
531 sq. ft. 
6656 sq. ft. 
3136 sq. it. 
11,360 sq. it. 


Heating surface—-Tubes and flues 
Fire-box 
Total 
Superheater surface ova 
Equivalent heating surface .. 


Grate surface... ..  .. 112 sq. ft. 
Boiler pressure 205 Ib. 
Fuel a Bituminous coal 


2ft. Yin. 
6}in. by 12im. 
13,000 gallons 


Tender wheels (eight) 
Tender axle journals 
Water in tank 


Coal in bunker Ta es 14 tons 

Weight-—On driving wheels. . 270 tons 
On leading bogie ..  ..  .. 7 tons 
Of engine in working order 287 tons 
Of tender 115 tons 


102 tous 


Of engine and tender 
135,000 Tb, 


Tractive effort 








MAGNESITE. 

Raw Austrian magnesite contains iron in natural 
combination. That produced in the State of Washington 
has, according to a note by W. C. Phalen in the U.S. 
Bureau of Mines Notes, a much lower iron content, and 
before calcining 2} per cent. iron oxide in finely divided 
condition is added to the ground and screened magnesite 
and the mixture is then calcined at a high enough tempera- 
ture thoroughly to sinter the iron oxide. The resulting 
product is as good as the Austrian in every way, and has 
been exclusively used by one of the principal American 
makers of magnesite refractories since the middle of 1918, 
nearly 60,000 tons having been used and marketed. 
About 10 per cent. of the magresite produced in this 
country is used to make magnesite flooring, or oxychloride 
cement, the manufacture of which began in the United 
States about twenty years ago in an experimental way, 
and for the past six or eight years has been commercially 
successful. When magnesite is calcined at a temperature 
of 1600 deg. Fah., it produces caustic burned magnesite, 
which reacts with peculiar phenomena with a solution of 
magnesium chloride, producing, when in combination 
with fillers, a tough compact mass known as oxychloride 
or sorel cement. The resultant composition has strength 
sufficient to make a compact, resilient, and sanitary 
flooring which has extraordinary strength to withstand 
blows and rough wear, is tough enough to prevent the 
formation of cracks, and is impervious enough to with- 
stand puncture. Unlike Portland eement, it is possible 
to saw, cut, and msert serews into it. The product also 
possesses fire resistance and heat insulation. It has 
therefore been found useful in monolithic floors, in stucco 
and slabs, for insulation and pipe covering, for the decks 
of ships, the floors of freight and Pullman cars, hospitals, 
&e. Its cost is slightly in excess of foundation cement, 
but well within the cost of other permanent floorings, 
such as tile, &e. 
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H.M.S. Hood, the Latest Capital 
Ship. . -' 


So much secrecy has enshrouded H.M.S. Hood since 
the fact of her existence was disclosed nearly a year 
ago that all manner of sensational rumours have been 
in circulation about her characteristics. After being 
encouraged to expect a mastodon armed with super- 
cannon of 20in. or 18in. bore at the very least, and 
with the velocity of the fastest destroyer, the public 
may feel rather disappointed on learning that rumour 
for once has overshot the mark. The Hood is a 
remarkable vessel from any point of view, but she 
cannot be considered a “ wonder ship *’ in respect of 
either gun power or speed. To the practical naval 
world, however, she will not be the less weleome on 
that account. Her real claim to attention is that she 
happens to be the first large warship designed and 
built after the Battle of Jutland, and as such may be 
taken as embodying the technical lessons of the 
greatest fleet action in modern history. It is evident 
that those responsible for her design did not share the 
conviction that aircraft and submarines between them 
had already sounded the death-knell of the surface 
fighting ship, for the Hood, with all her other qualities, 
lacks the power of voluntary submersion. It has 
hitherto been accepted as an axiom that every ship 
of war must necessarily be a compromise, that it is 
hopeless to attempt to concentrate in a single hull 
all the elements of offence and defence which the naval 
tactician is anxious to have at his command. Some- 
thing, it. has always been argued, must be left to 
chance, and if extraordinary power is sought for in 
one direction there must be a compensating sacrifice 
in another direction. The recognition of this principle 
led to the modern system of differentiating between 
ships of the line as battleships and battle-cruisers, 
the first being ships in which speed is subordinated 
to gun power and armour, while the second are 
those in which the battery has been reduced and 
the armour thinned in order to gain great speed. 
But Sir E. Tennyson d’Eyneourt and his able 
colleagues appear to have set about designing the 
Hood without regard to the old principle of com- 
promise. They aimed at nothing less than the pro- 
duction of what, according to present-day ideas, was 
to be an ideal capital ship, in which all the good 
points of the battleship and the battle-cruiser were 
to be amalgamated. The result, as might have been 
expected, is a vessel of colossal size and, we doubt 
not, of colos-al cost as well; but whether the Hood 
will be acclaimed by naval opinion as the ideal ship 
remains to be seen. Judging from the data which 
have now been made public, she must be considered 
as one of the most powerful fighting ships in the world. 
Whether she is the most powerful ship depends, of 
course, on individual views as to the respective value 
of speed, artillery power, and protection. As a 
matter of fact, there are foreign ships now in 
service which are more powerfully armed, e.g., the 
U.S.S. New Mexico and the Japanese Fu-So, each of 
which carries twelve 14in. guns. The American ship, 
too, is more strongly armoured, with a l4in. belt on 
the water-line, gun-houses of 18in. maximum thick- 
ness, and 15in. protection to the boiler uptakes and 
funnel base. In the Nagato, laid down at Kure Dock- 
yard two years ago, the Japanese are said to possess 
a still more powerful unit, which will be armed with 
ten 15in. guns and is designed for a trial speed of 
30 knots. It i; therefore only in speed that the Hood 
enjoys an indubitable advantage, and even in that 
quality she is a knot behind her predecessors Renown 
and Repulse, and only one knot better than the Tiger. 

The dimensions and other salient features of 
H.M.S. Hood, which have been courteously supplied 
to us by the Admiralty, are given in the following 
table, the corresponding data of earlier fast capital 
ships and of the new American battle-cruisers being 
included for purposes of comparison :— 


Hood. 


1918 
860 
101 
28} 
41,200 
144,000 
31 
4000 
(oil) 
din. 


Year of launch 
Length (p.p.), feet. . 
Beam, feet ee 
Draught, feet 
Displacement, tons 
Shaft horse power 
Speed knots 
Fuel capacity, tons 


Armament eo ss we ne ae ae kia ae 8 


12 5.5in. 
4 din. A.A. 
Armow 
Side, amidships ° 
Side, forward, and 
Burbettes 
Gun-houses. . 
Conning-tower 
Upper deck 
Main deck 
Lower deck 


12in. 
6—5in. 
12in. 
15in., llin. 
llin., 9in. 
2in. 
l}in., 2in. 


1-3in. 


itt 


of the fact that the overall length is but little short of 
900ft. It is not indicated whether the measurement 
of 104ft. is taken over the anti-torpedo bulge, but 
this is probably the case. The Renown, with a length 
overall of 794ft., is 90ft. in beam. The “ large light 
cruisers ’’ Courageous and Glorious appear to have the 
finest lines of any large vessel in the Navy, since they 
| have a total length of 786ft. 3in. and a beam of 81ft. 
| Generous beam was always a feature of the German 
capital ships, and the battleships Bayern and Baden 
had an extreme breadth of 99}ft., or 2}ft. more than 
' that of the U.S.S. New Mexico. The ram bow, which 
has characterised British capital ships for more than 
| @ generation, is replaced in the Hood by a straight, 
receding cutwater of the pattern with which the latest 
light cruisers have made us familiar. In addition to 
the bulge, the value of which as a defence against 
torpedo attack was thoroughly demonstrated in the 
war, an unusually complete system of subdivision 
and bulkheading has been introduced into this ship, 
with the result that she is as safe from summary 
destruction by gunfire, torpedo, or mine as human 
ingenuity can make her. Taking into consideration 
her speed and the power of her armament, the quan- 
tity of armour plate which the designers have con- 
trived to work in is astonishing. The main belt, we 
understand, retains its maximum thickness of 1 2in. 
in way of all boiler and machinery spaces, and is 
sufficiently deep to protect the water-line under all 
conditions of draught; towards the extremities it 
tapers to 5in. forward and 6in. aft. The belt, how- 
ever, is not complete, and the ship is really a “* soft- 
ender,” in that she relies for protection at bow and 
stern on horizontal armour, complete details of which 
are lacking. As will be noticed in the above table, 
the protective deck varies from lin. to 3in., the latter 
thickness being fitted aft over the steering gear. The 
forecastle deck is 2in. amidships, the main deck 1 }in. 
on the flat, and 2in. on the slopes, and the lower deck 
in this part of the ship is about 2in. This gives an 
aggregate horizontal thickness of 5}in., which seems 
scarcely adeqvate to resist the direct attack of heavy 
projectiles. Possibly, however, there is additional 
protection over the vital portions, such as magazines, 
boiler and engine-rooms. We are inclined to think 
that the main belt is of ample strength, for although 
the big modern naval gun can easily pierce 12in. 
armour on the proving ground, there is no authenti- 
cated instance of plates of this thickness having been 
penetrated in action, where the conditions generally 
favour the plate. We would go further and say that 
the general efficiency of the ship might have been 
improved had an inch or two been taken off the belt 
and transferred to the decks. But it must be assumed 
that in planning the armour arrangement of the Hood 
her designers were guided by the actualfexperience of 
war, which is far more instructive than any proving 
ground results can be. If the danger from aerial 
attack is as serious as some authorities believe, that 
is, of course, an additional reason for strengthening 
the deck armour of fighting ships. But for the time 
being, at any rate, the main preoccupation of the 
designer must be to provide adequate security against 
the devastating effects of gunfire. 

The main armament of the Hood is identical in 
calibre and number with that of the ** Queen Eliza- 
beth”’ and ‘* Royal Sovereign”’ classes,-viz., eight 
15in. guns, but whether the Hood’s guns are of a new 
and improved mark has not been disclosed. The 
standard 15in. is a 42-calibre weapon, discharging a 
projectile of 1920 1b. It was described by a former 
First Lord of the Admiralty as “the best and most 
accurate gun at all ranges that we have ever had.” 
No doubt a battery of 18in. or 20in. guns would have 
looked more imposing, but as the 18in. weighs almost 
twice as muchas the 15in. its adoption would obviously 
have entailed a reduction in the number of guns. We 
are assured by the most competent gunnery officers 
that, given sufficient elevation, the accuracy of the 
l5in. is perfectly reliable up to 28,000 or 30,000 yards, 
and until “ spotting”? by aircraft has been brought 


Queen U.S.S8. 


{enown. Tiger. Elizabeth. ‘onstitution, 


1920 (7) 
825 
90 
31 
34,8060* 
180,000 
35 
5000 
(oil) 
10 4in. 
(or 8 I6in.) 
18 din. 
+ 3in. A.A. 


1913 
600 
904 
28} 
27,500 
75,000 
25 
3400 
(oil) 
15in. 


1913 
660 
903 
283 
28,500 
168,000 
30 
33207 
(voal) 
8 13.5in. s 


1916 
750 
90 
254 
26,500 
112,000 
32 
4250 
(oil) 
6 5in. 


12 Gin. 
2 3in. A.A. 


12 Gin. 
2 3in. A.A. 


17 4in. 
2 3in. A.A. 


13in. 
din. 
10in. 
I lin. 
J lin. 
2in. 
I}in 
1-3m 


9in. 
4in. 
9in. 
9in. 
10in. 
1 Sin. 
lin. 
1-3in. 


Gin. 
4-3in. 
Jin. 
llin. 
10in. 
in. 
3- lin. 
2}in. 








* This figure is purely nominal. 
sca-going trim. 


Recent advices indicate that the Constitution will displace at least 39,000 tons when in 


+ Tiger is also designed to ctore a large quantity_of liquidjfuel. 


Notwithstanding her enormous beamof}104ft., the 
lines of the hull are extremely fine, and the quotient 
of breadth to length is by no means excessive in view 


‘to a far higher degree of perfection than at present 
obtains these ranges are not likely to be exceeded in 
| fleet engagements. The mountings and gun-houses 





of the 1din. armament in the Hood are designed to 
allow of considerable elevation, and each twin gun 
position is self-contained in the matter of range taking 
and fire control—that is to say, in the event of the 
main director station being put out of action each 
pair of guns could still be aimed and controlled within 
the limits of vision imposed by their restricted height 
above the water. Several years ago the Germans 
began to install telemeters in every big-gun turret, 
and were soon followed by the United States Navy, 
but apparently the system did not commend itsel! 
to our own authorities. Its advantages, however, 
are self-evident. A lucky shot may wreck the main 
director or fire control station at the very outset, and 
in that case the guns of the ship cannot usefully be 
fought at long range. A mishap of this kind occurred 
to H.M.S. Inflexible during the bombardment of the 
Gallipoli forts, and there were, we believe, simila: 
cases at Jutland. As will be seen from the engravings 
we publish, each 15in. gun-house of the Hood contains 
its own range finder. The instruments seem to be 
very much exposed. The American and German 
practice was to house the range finder inside the gun. 
house, with only the ends projecting, and these were 
shielded by armoured embrasures. Besides — thx 
turret range finders there are others in the fire contro! 
position above the conning-tower and in the mast 
station. The size of these instruments suggests that 
the Admiralty is now alive to the advantages of long 
base telemeters. Lord Jellicoe tells us in his book 
that ‘our most modern ships at Jutland were pro- 
vided with range finders 15ft. in length, but the 
majority of the ships present were fitted with instru 
ments only 91t. long. During 1917 suecessful steps 
were taken to supply range finders up to 25ft. and 30tt 
in length; a series of experiments with stereoscopi: 
range finders was also instituted in the same year. 
It had become known that the Germans used this type 
of range finder.” 

As originally designed, the secondary armament ol 

the Hood was to compvise sixteen 5, 5in. quick-firing 
guns, and in the builders’ model, from which ow 
engravings are taken, this number is een in position. 
Subsequently, however, the two aftermost guns on 
each broadside were suppressed, reducing the numbet 
to twelve. Five guns on each side are disposed in 
an open battery on the forecastle deck, the remaining 
two weapons being mounted a deck higher and ab: east 
of the forward tunnel. Beyond a din. shield these 
guns do not appear to have any protection, and 
although their high command would probably enable 
them to be fought with effeet in any weather, this 
advantage is largely counterbalanced by their exposed 
position. In our view the absence ot properarmou 
protection to the quick-firing battery seriously detract> 
from the merit of the design as a whole. If it were 
deemed worth while to fit such an armament at all, 
it would surely have been more logical to provide 
some safeguard against the contingency of all these 
guns being placed hors de combat by the first salvo- 
a fate to which, in their present undefended situation 
they are clearly exposed. The calibre of the auxiliary 
armament is noteworthy. In the original Dread- 
nought the 12-pounder was considered powerful 
enough to keep hostile torpedo craft at a distance, 
but in the next group of ships 4in. guns were mounted, 
to be superseded in their turn by 6in. The 5, din. 
model was selected for the auxiliary armament ot 
the Hood after exhaustive trials between this and 
other calibres had demonstrated its superior rate ot 
fire. The 5.5in. gun weighs 6} tons, is 50 calibres 
long in the bore, and 23ft. 8$in. overall. The armour- 
piercing projectile weighs 82 Ib., and when fired with 
the full charge of 23} Ib. of cordite develops a muzzle 
velocity of 2950 foot-seconds and a muzzle energy ot 
4520 foot-tons. Witha well-trained crew it is capable 
of being fired at the rate of twelve aimed rounds per 
minute. These guns, like the larger weapons in the 
Hood, are mounted for an extreme elevation of about 
30 deg., and should therefore range up to 12,000 yards. 
No details have been made public in regard to tlic 
torpedo armament. The Tiger was equipped with 
four tubes, and the Renown with only two ; on the 
other hand, the ** Courageous ”’ class had fourteen, 
and the Furious no less than eighteen tubes. Whethe: 
a torpedo armament of any description is a necessar) 
feature in a vessel manifestly intended to fight at 
long ranges is still a controversial point. It is, how- 
ever, significant that above-water tubes have been 
fitted in several of our latest large vessels, thus saving 
the inordinate amount of space taken up by submerged 
tubes. : 

Information concerning the propelling machinery 
of the Hood is very meagre at present. The geared 
turbines, of the Brown-Curtis type, have been manu- 
factured by the builders of the ship, John Brown and 
Co., Limited, and are intended to work up to 144,000 
shaft horse-power, equivalent to a speed of 31 knots. 
This is the largest aggregate of power ever concen 
trated in a British warship to date, being 32,000 units 
more than the designed shaft horse-power of thi 
Renown. In the United States battle-cruisers now 
building no less a figure than 180,000 is aimed at in 
order to achieve the designed speed of 35 knots. All 
the boilers in the Hood are oil-fired, but the number 
and type of the generators have not been stated. As 
our engravings show, the general outline of the new 
ship is not dissimilar to that of the ** Renown ”’ class, 
but she is easily identified by the superposed barbette 
ait and by the shape of her stem, to say nothing ol 
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the minor differences in rig. It is understood that 
the stump main tripod shown in the model has since 
been fitted with a topmast, and if precedent counts 
for anything the forward funnel will be raised before 
the ship has been long in commission. Conflicting 
reports are current as to the probable date on which 
the preliminary trials are to begin, but the vessel is 
not expected to be ready for the pennant before next 
vear. One point remains to be mentioned, and that 
concerns the correct designation of the new ship. We 
have alluded to her elsewhere as a battle-cruiser, and 
«a good case could be made out for adhering to the 
term; but in other quarters she is frequently spoken 
of as a battleship. No doubt the next Navy List 
will enlighten us on this head. For the rest, in eon - 
cluding a notice of such a magnificent vessel as the 
Hood, one is tempted to repeat the famous passage 
trom Ruskin’s * Harbours of England: ** For one 
thing this century will in after ages be considered to 
have done in a superb manner, and one thing, I 
think, only : It will always be said of us with unabated 
reverence, ~ They built ships of the line.” ” 








An Automatic Current Limiting 
Regulator for Alternating Circuits. 


REGARDING the conditions set up in the circuit, electric 
are welding is comparable on a small scale with the electric 
are furnace and the purpose of adopting automatic control 
of the supply is somewhat similar in the two cases. Auto- 
matie control should facilitate the working of the apparatus, 
should prevent fluctuations in the power demand, and 


reduce the power consumption to a minimum. In 
electric metal are welding the working circuit varies 


rapidly and continually from open circuit to short circuit, 





magnetic circuit of the transformer so that the secondary 
induced voltage tends to fall as the load is increased. ‘To 
obtain the conditions already discussed for successful arc 
welding—a short are and voltage to start it—it is at present 
customary to use a high open-circuit voltage in con- 
junction with magnetic leakage-gap transformers or series 
choke coils, which allows the operator to draw a long thin 
are producing a bad weld. As it is easier to operate 
with a long than a short arc, the workman is naturally 
inclined to use the higher vo!tage if it be available. 

The open circult volts in general practice at present range 
up to, say, 110, whereas the welding volts, viz.. across the 
are when formed, are from I8 to 25 volts. To overcome the 
disadvantages involved in flux leakage regulation 
high open-circuit voltage and the 4ow power factor and 
inefficiency of the leakage transformer Messrs. Davies and 
Soames have devised an automatic current -limiting regula- 
tor which has been patented in two forms :—(1) Asa trans- 
former in which the primary can be wound for any main 
voltage, the secondary heing wound to give the required 
working volts and in which current can be taken from the 
secondary up to any predetermined amount, within the 
capacity of the winding. When this predetermined 
amount is reached the current remains constant and the 
volts decrease to zero at short circuit. (2) As a choke 
coil which may be connected in series with the work and 
which in its normal position does not introduce any appre- 
ciable reactance or resistance into the circuit, but which, 
after the current reaches a predetermined value, begins 
to introduce reactance and keeps the current constant at 
that value down to complete short circuit. 

The general construction of the transformer is shown 
in Fig. 4. where B is a stator wound with coils AA. The 
drawing shows a concentrated winding, but in practice 
these coils are wound in semi-closed slots and distributed 
as in an alternating-current motor stator. The rotor C 
resembles an induction motor rotor. It is wound with 
coils D and on the shaft is fixed an arm E, upon which 
slides a weight F. This arm and weight are tilted very 
slightly from the vertical by a stop G. Assume that the 
stator winding is used as the primary and is connected 
to the mains, and the rotor is used as the secondary and 

































































approximate sinusoidal distribution. For any giver 
angle @ this flux can be resolved into two components : 
one y cos ¢ normal to the rotor winding and the other, 
v sin ¢, at right angles to this component. The first 
component induces the current in the rotor and the second 
flux component reacts with this current, producing the 
rotor torque, which is balanced by W sing, when W is the 
value of weight F on the arm E. 

The curves in Fig. 3 have been obtained with LOO volt 
contant primary voltage. The curves show the relation 
ship between the primary and secondary currents, second 
ary voltage, efficiency, power factor, and output, as thy 
resistance on the secondary circuit is reduced to short 
cirenit: conditions. 

The value to which the current is to be limited is tise 
by sliding the weight up or down the arm, which 
graduated in ampéres. 

The choke coil is the alternative arrangement for pro 
ducing a similar current limiting effect. When it is in 
cireuit, but not in operation, the iron-loss is very mu | 
smaller than the open circuit loss of a transformer The 
choke coil is therefore particularly suitable for use in w 
in which the current is only used part of the day. In th 
case the regulator can be left permanently connected 

The apparatus is constructed in exactly the same way 
as the transformer, but since, unlike the transforme: 
which transforms the whole load, it is only required 
choke down the excess load, it may often be smaller. 

The coils on the stator and the rotor are of exactly tl) 
same number of turns and connected in series with on 
another. Lf the stator and rotor coils are coaxial and thi 
current in the stator is in the opposite direction to thy 
current in the rotor, only independeat leakage fluxes ai 
set up in the stator and rotor. There is therefore v« 
little choking action and no appreciable iron loss. \ 
the rotor is revolved through 180 deg. the coils come int« 
conjunction with one another and the reactance int: 
duced by the apparatus gradually increases to a maximun 
at 180 deg.. The rotor is provided with an arm and slidin 
weight similar to those o* the transformer, normally slight! 
tilted from the vertical. This slight 
very smalbreactance, but this is so small as to be negligill 


angle introduces a 






























































































50 ] T 50 ia ] | Cos¢ Primar | 
' j | £0 + ee 4 = | 
| 
| 
ae 70 } - 
—e—e—! \ | 
40 Efficiency | 
€ ee | | 
| co 4 
| | | } | 
| } Arrows thus : } 
beforp Reguiatar operat?| | 
| & | bis outs } { | 
. 30 + > 30 50 | Arrows thus t—2— 
° } } eg when Regulato# is work") | 
es | ‘ : ALTERNATING CURRENT | | 
CLUTCH | Q LIMITING REGULATOR 40 ee 
<) | & } | | Volts S¢condar vy} 
~ | | K | | 
= | | = ae Ee p—4aa | 
= 20 | og 20 T Al < j f) 
* | so}-}-—r+ — aoa) 
| 
| | « | | moe || 
j | | mary — 
| | at 
a ee ! | Ee Cae See 1 
| | j 
i | | | | 
| ‘ | 
| | | | | | } 
| | | | | | | 
% 30 60 90 120 % 10 20 ae 2 4 6 10 12 
AUPS. OC AMPS. AC. kK. W. OUTPUT 
“Tne Emauncer”’ Swain S 
FIG. 1—DAYSOHMS CLUTCH—CHARACTERISIIC CURVE FIGS.2 AND 3-—ALTERNATING CURRENT LIMITING &2EGULATOR—CHARACTERISTIC CURVES 


and when the electrode welds on to the work, which con- 
stantly happens, a very thorough short circuit indeed is 
produced, There are one or two conditions it is 
important to fulfil, viz., the are must be short, a long are 
producing a bad weld ; and it must be easily struck, /.¢., 
there must be sufficient current flowing when the electrode 
is in partial contact with the work to volatilise a small 
portion of the metal and start the are. In direct-current 
are welding a motor generator is usually required to obtain 
the low voltage necessary for the arc, and for the reasons 
just given these sets are designed with a drooping current- 
voltage characteristic. An example of suitable regulation 
is shown in Fig. 1, from which it will be seen that the arc 
is struck at about 43 volts and the current can then increase 
to 115 ampéres, but does not exceed that value even down 
to short-circuit conditions. When the generator is driven 
at constant speed it requires to be of a special design 
to meet these conditions. Tf, however, the speed can be 
suitably varied a standard machine can be employed with 
a fixed excitation. Actually the characteristic shown was 
obtained by the latter method, a slipping clutch—-the 
Daysohms clutch—being interposed between the motor and 
The working of this clutch, designed and 
patented by Messrs. Davies and Soames, South- 
aimpton-row, Holborn, London, was described in THE 
ENGINEER for January 25th of last year. The clutch is 
designed to transmit a definite torque irrespective of slip 
between the two members of the clutch. The driving 
torque for the generator is determined by its field excita- 
tion and armature current. The field excitation is kept 
constant, and therefore the armature current cannot 
exceed a value determined by the torque transmittiig 
capacity of the clutch. No slip takes place until the 
current reaches this limiting value. 

The success which has attended the introduction of 
this clutch has resulted in the patentees extending their 
activities to a somewhat similar problem which has arisen 
with the development of alternating-current are welding. 
In this case, where an alternating supply is available, a 
choke coil or transformer is necessary to obtain the 
required vyoltage for welding, and regulation can be 
obtained automatically by the use of apparatus possess- 
ing current-limjting characteristics, This feature is 
ysually obtained by allowing a leakage of the flux in the 


generator. 
66, 





connected to the working circuit; the action is then as 
follows :— 

If current is taken from the secondary the apparatus 
acts as an ordinary static transformer until a certain 
current value is reached. This value depends on the weight 
F and its distance from the centre. After that point, if 
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FIG. 4—-DIAGRAMMATIC ARRANGEMENT OF REGULATOR 


the resistance of the circuit is decreased still further, the 
arm and weight begin to rise, the angle of inclination @ 
increases, the current remains practically constant, and 
the volts decrease. This can be continued to dead short 
circuit, when the external voltage will have fallen to zero, 
while the current remains practically constant. Witha 
distributed stator winding the air gap flux y will have an 











When the apparatus is connected in series with any load 
it remains inoperative until a predetermined current ts 
reached, this value being, as in the case of the trans 
former, determined by the position of the weight on the 
arm. After this value is reached the rotor revolves 
automatically and keeps the current constant by intro 
ducing a choking effect into the circuit, thus lowering thy 
voltage across the load. 

The regulation curve in Fig. 2, deduced from Fig. 5. 
illustrates the advantage of the apparatus over leakave 
transformers and reactances. The curve is closely com- 
parable with that shown in Fig. 1. With a current 
limiting transformer there is no reactance or resistance iit 
the working circuit, and the full volts are across the arc 
space until the regulator moves. Owing to the small 
inertia of the moving parts, for the fraction of a second 
there is a sharp rise of current which starts the arc, and the 
regulator immediately falls back. A large open-circuit 
voltage is not required, and it can be therefore made 
impossible for the operator todraw along arc. The operation 
of are welding with this transformer therefore becomes 
an extremely simple one. There are no taps and there 's 
no voltage regulation to consider. Provided the secondary 
volts are enough to give the maximum current, at the 


| proper length of are when using the largest electrode that 
| the transformer is intended to use, it is only necessary 10 
| shift the weight for lesser values of current and smalle: 


electrodes. 

In spot welding, it is claimed? the use of a limiting 
transformer or the employment of a limiting choking co! 
enables the exact current to be set without any taps 0! 
voltage adjustments ; the transformer sets itself for th 
right voltage to give the desired current. 

With regard to other applications, a current-limiting 
transformer or choking coil may be used as an individual 
motor starter in place of the usual auto-transforme! 
starter. and instead of the full voltage to the motor beim 
reached in two steps it would automatically rise in a cor 
stant gradation as the motor gathers speed. A further a:| 
vantage may be obtained by arranging the starting switch 
first to pull up the weighted arm to its position of least. 
or-—-in the case of a transformer, zero—volts, Switching 
on the motor would drop the arm—provided with a dashpot 
—which would adjust itself to a position giying the moter 
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That current is then 


ouly the predetermined current. 
maintained by the arm sinking lower and the volts rising 


exactly as the motor gathers speed. In this case there 
would not be even &@ momentary jump in starting up the 
motor. 

In any case in applying these two machines as overload 
preventers the choice of which one to use depends on the 
nature of the regulation required. The transformer is 
capable of reducing the volts to zero, and would therefore 
be used where a short circuit was to be allowed for: but 
if it be only desired to reduce an overload to a certain 
amount a choke coil big enough to handle the overload, 
but smaller than a transformer, which has to handle the 
whole load, could be used. Thus, in the case of a factory, 
the starting current, when beginning work for the day or 
after meals, is frequently considerably in excess of the 
normal load. If the circuit breakers are set, or alternatively, 
the main fuses are sufficiently large to allow of this extra 
current, their protective value is reduced. 

In such a case as this, if an automatic limiting choke 
coil is put in series with either the primary or the secondary 
of the supply transformer, and permanently adjusted to 
operate at a given current limit, any attempt to exceed 
this current would result in the supply voltage being 
lowered. The start up would then be slower, the voltage 
rising as the motors increased in speed. The choke coil 
can be sealed up so that it cannot be tampered with, and 
under normal working conditions it does not introduce any 
considerable reactance, resistance, or loss into the circuit. 

We recently had an opportunity of witnessing the per- 
formance of the experimental apparatus from which the 
data in Figs. 2 and 3 has been obtained. A current and 
voltage recorder is connected in the circuit and the charts 
from this instrument show how effectively the current 
and voltage are controlled during are welding. The cur- 
rent remains constant within narrow limits, and the voltage 
varies from zero to a maximum according to the condition 
of the are, 








North-East Coast Institution of 
Engineers and Shipbuilders.* 


THE point of most vital importance to us at the present 
time is the economic position we find ourselves in now that 
the war is over. The situation is very serious and will 
require the co-operation of all classes to avert catastrophe ; 
but this is surely not the time to be faint-hearted. A 
wave of pessimism seems to be spreading over the world, 
and it is the duty of those in authority to clear the vision 
of the people and teach them the true meaning of the 
deplorable state of affairs that now exist. The public 
is always swayed by things that appear on the surface, 
but it is only by looking below that one can get a true 
idea of the workings of Providence and an indication of 
how one should deal with these things. 

Prior to the war the surface appeared fairly smooth 
and the publie was quite content to drift on a calm sea of 
optimism. It is to the lasting disgrace of those who were 
in power, and who had the means of looking below the 
surface, that they allowed a state of ignorance to exist 
amongst the people. 

Now, again, we are falling into the same error, and as 
we watch the scum that has risen to the top, due to the 
huge upheaval of a world war, we shrink from the sight, 
and fears are expressed on all sides that civilisation itself 
is imperilled. But, after all, could one expect things to 
be otherwise ? The depths have been stirred and the evil 
that has risen to the surface must be skimmed off and not 
allowed to sink again out of sight to breed worse troubles 
for future generations. Let those who have the means of 
knowing state openly, so that the people may know what 
these evils are, and then the common sense of the nation 
will wipe them out of existence. It is only thus that we 
can expect to get a better world. 

It is not for me, as president of a technical institution, 
to enumerate all these evils, but there are two that may 
be referred to—greed and ignorance. The former has 
been the cause of most of the unrest we have experienced 
during and since the war, and the latter has led to the 
disastrous policy of the extremists and the excesses of 
their dupes. While on the battlefields we have proved 
that the Briton is the most stubborn and courageous 
tighter on earth, at home we have shown that we are truly 
a“‘ nation of shopkeepers.” Greed of gain has interfered 
with production and, if continued, will bring financial ruin 
to the country. 

It must not be supposed that this greed has been con- 
fined to one class—all classes have been competing to get 
as much as possible out of the war, with the inevitable 
result that the cost of living has gone up to such an extent 
that no one is very much better off, and the cost of pro- 
duction of goods for export is rapidly cutting us out of 
the world’s markets and the balance of trade is becoming 
so adverse to this country that it will not take many 
years to make us bankrupt. 

Greed, however, is not an inherent evil in the Briton ; 
he has sound common sense and, above all, loves justice, 
and it was actually this latter virtue that led to the com- 
petition for gain during the war. In the early days of 
the war certain trades made abnormal profits—not by 
profiteering, but merely because in the unique circum- 
stances money was thrust upon them. This period was 
certainly short-lived, for practically all trades were very 
soon controlled ; but the harm had been done, the poison 
was instilled into the minds of the ignorant, and those who 
should have applied the antidote of free ventilation of 
tacts applied the quack remedy of doles. 

Of all trades, probably shipowning is the most fickle. 
Immediately there is the slightest shortage of tonnage in 
any particular trade the freights respond with lightning 
rapidity, the balance being kept, in normal times, by ton- 
nage being transferred from other trades. When war was 
declared the country suddenly found itself with a per- 
manent shortage of tonnage in all trades, owing to the 
requirements of our Armies. The result was violent com- 
petition for tonnage and a consequent huge rise in freights. 
lhe Newspapers spread the news that shipowners were 
making criminally high profits and this set the ball rolling. 


Delivered 
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The working classes were aghast at the figures revealed, 
and their sense of justice was outraged ; but instead of 
ascertaining whether or not the reports gave the truth and 
the whole truth, they rushed in to get their share of the 
plunder. Unfortunately, there was no plunder for any- 
on? ; the country was spending millions a day, not on the 
creation of wealth, but on instruments of destruction in 
the cause of civilisation. 

Much too little publicity has been given to the true 
economic position of the country, and this has given the 
extremist his opportunity to inflame the minds of the 
ignorant and lead the country perilously near to anarchy. 

We have thus got two great evils to fight—greed and 
ignorance-—and both of these can be overcome by educa- 
tion. The first and most important point to consider in 
education, whether in the elementary school or the 
university, is the qualification of the teacher ; he must be 
sound in first principles, sound in his facts, sound in his 
reasoning, and capable and willing to impart his knowledge 
to others. One would have thought that a common- 
s<nse nation, such as we certainly are, would have seen the 
absolute necessity of paying well for such qualities ; but, 
instead, we find that the teaching profession is one of the 
worst paid, with the natural result that we get either 
inferior or discontented teachers. This discontent is 
bound to be reflected, to a greater or less extent, in the 
mind of the pupil, and is the source of a great deal of our 
social unrest. 

The teacher knows that his brain power is superior to 
that of many in other walks of life who are being better 
paid than he, and the injustice in many cases forces him 
into the band of extremists, where he thinks that a social 
upheaval may remedy his grievances. 

Not before time the country is at last awakening to 
these facts, and | am sure that if in our reconstruction we 
put education foremost, we will remedy not only many of 
the evils that existed prior to the war, but also the more 
virulent types that have arisen since. Let not only the 
teacher in our schools and the lecturer in our universities 
teach accurate facts and sound reasoning, but let also those 
whom we have chosen to guide and govern us state openly 
all the facts concerning our economic position and indus- 
trial unrest, not by intermittent utterances of individual 
Ministers, but by a clear Cabinet report. Let them, 
from these facts, deduce a policy to remedy the truly 
critical position the country is in to-day, and they will 
find that, however drastic the remedies may be, all classes 
will loyally support them, if their deductions are in accord- 
ance with the facts. 

The high cost of living, which is the chief cause of dis- 
cont<nt to-day, can only be remedied by increased pro- 
duction per individual. It is only lately that prominence 
to this obvious fact has been given, but it is now being 
shout-d from the housetops, and the danger is that it 
should come to be looked upon as a parrot-cry and may 
lose its effectiveness. The case has been put so plainly 
and convincingly in newspapers, periodicals, and pam- 
phiets, and in speeches of leading statesmen and manufac- 
turers, that it is unnecessary for me, before a body of men 
who are as convinced of the truth of the statement as I am, 
to repeat all that has been said ; but I do wish to impress 
upon all those who come in contact with the workmen 
and their leaders not to lose any opportunity of using the 
power of their deep convictions in assisting those men to 
understand the truth of this statement. 

Such a large increase in the output per man can be 
gained by payment by results and the return to the work- 
man is so much greater than when he is working on time 
that this method of payment is palpably the way out of 
our present difficulties. The workman will certainly gain 
doubly ; he will get bigger wages and at the same time he 
will be reducing the cost of living. Unfortunately, there 
is a certain section of men who still believe in and preach 
the theory that there is only a certain amount of work to 
be don», and that therefore the slower this work is done the 
more continuous will be the employment and the fewer 
the unemployed, with the result of higher wages due to 
the improved ratio of demand to supply. But this theory 
has been proved false so often that one would have thought 
that any intelligent man who cared to benefit by past 
experience would have seen that exactly the opposit> is 
the truth—-the greater the production per man the cheaper 
the article and the greater the demand for that article, 
with the consequent increased demand for labour. It is 
only by education that the truth of this statement can be 
appreciated, 

Another means of cheapening production and thereby 
reducing the cost of living is to take advantage of every 
labour-saving device that inventive genius puts before us ; 
but here again the way is being blocked by the suspicion 
that the employer will get all the advantage from the 
increased output, and that there will be an increase of 
unemployment. This is a case in which publicity of profits 
would certainly be a great advantage, and education in the 
true economic effect of cheapened cost of production is 
most essential. 

The question of education naturally brings one to the 
consideration of the raison d’étre of technical institutions. 
In our schools and universities the most important part 
of the education given is in the training of the mind and 
character. We are first taught how to reason accurately, 
and then how to apply our reasoning to the various prob- 
lems of life. Technical institutions, on the other hand, 
are intended to carry our education a step further and 
disseminate knowledge by free intercourse and exchange 
of views and information. The great obstacle, of course, 
to obtaining this pooling of knowledge has been the com- 
petition to get work and make profits, but gradually the 
manufacturer is appreciating the fact that the cheaper an 
article can be produced the greater the demand, and there- 
fore the less the difficulty in obtaining remunerative work. 
It is not many years since individuals and companies 
jealously guarded all their accumulated knowledge, fearful 
lest their competitors should benefit by that knowledge 
to their detriment, forgetful of the fact that their com- 
petitors had equally valuable information to impart, and 
that this interchange of knowledge would cheapen pro- 
duction. 

Technical institutions have gradually broken down this 
barrier to progress, and it is in the earnest belief that in 
this direction we must work for the improvement of man- 
kind, that your Council is endeavouring largely to increase 
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adequately carry out the essentially necessary work it has 
undertaken. 

Most of you have no doubt seen the appeal that has been 
sent out to the various Employers’ Associations. In this 
you will see that an endeavour is being made to establish 
branch institutions in the principal industrial centres of 
the North-East Coast, thus removing the difficulty and, 
in many cases, the impossibility of members, in centres 
other than Newcastle, attending our meetings and con- 
tributing to the discussions on the papers. This is a most 
important step in advance, as it will not only tap a large 
source of practical experience, but also enable us to extend 
our field of usefulness. 

Among the other items mentioned in the above appeal, |! 
wish to draw your attention to the special annual lectures, 
by the best intellects obtainable, on those engineering and 
shipbuilding subjects with which the Institution is con- 
cerned. These should be of the greatest value to all of us, 
as they will bring forcibly to our notice the latest results 
obtained by the various research associations and lift us 
up another step in the ladder of knowledge. The work of 
research associations has, I think, been too little appre- 
ciated by manufacturers in the past, but, to anyone who 
heard Professor McLennan’s paper read at the summer 
meetings, | am sure the thought must have come that, if 
such marvellous progress can be made in four years of war 
as was there revealed, surely our trades must enormously 
benefit if advantage is taken of the work of the scientific 
investigator. 

It is also proposed to establish a bureau of scientific 
intelligence, which will certainly fill a long-felt want and 
economise the time of the investigator. 

A few weeks ago | was urging the merits of this appeal 
before a meeting of shipbuilders, and one of them said 
that he could not see the necessity of having technical 
institutions when we had such excellent technical colleges. 
I hope what I have said on this subject will make him 
alter his views, and that all the employers on the North- 
East Coast will show their appreciation of the past work 
of this Institution and their confidence in its future possi- 
bilities, with increased funds, by subscribing to the extent 
indicated in the appeal. 

Before closing my remarks I should like to point out that 
there can be no happiness in life unless one has a goal to 
aim at, and what better goal can one have than the advance- 
ment of one’s fellow creatures ? When the goal is self the 
happiness is illusive, and this fact should be instilled into 
all children at home and at school, and they should be 
taught what their country, as built up by preceding genera- 
tions, has done for them and what they owe to their 
country. Education in our public schools has lately been 
condemned, but no one can deny that our public schools 
create an esprit de corps in the boys which develops into a 
patriotism that is one of the finest assets this country 
possesses. 








CATALOGUES. 





Tue ConsoLiIpaATED PNEumaTIc Toot Company, Limited,” 
Egyptian House, Piccadilly, London, W. 1.—Pneumatic tool 
catalogue No. 41 gives illustrations and particulars of 
Boyer long-stroke riveting hammers of various types and sizes ; 
ship-riveting rig for outer bottom work ; chipping and caulking 
hammers ; hammers for stone work; scaling hammers; chisel 
shanks ; tools for tube beading ; yoke riveters ; jam riveters : 
hammer holders on: rivet busters; pneumatic drills: tube 
cutters and expanders; steel taper reamers; angle attach- 
ments; sand rammers; Little Giant piston drills; hand 
rock drills ; wood boring machines; grinders and polishers ; 
pneumatic geared and other hoists; pneumatic stationary 
motors; hose pipe, couplers and connections; pneumatic 
tools for salvage work ; air compressors and,equipment : lubri- 
cating oils, &c. 

Siemens BroTHERS AND Co., Limited, Palace-court-mansions, 
Kensington, London, W.8.—Pamphlet A720, ‘‘ Mine Shaft 
Signalling Apparatus,” giving «an illustrated description of the 
firm’s visual indieators for electric signelling in mine shafts, 
and of apparatus used in connection with them. 

Tue British ALUMINIUM Company, Limited, 109, Queen 
Victoria-street, London, E.C. 4.—Publication No. 157 (:super- 
seding, in part, No. 118c). Illustrated descriptive pamphlet 
dealing with aluminium castings used in automobile ard air- 
eraft construction. 








LAUNCHES AND TRIAL TRIPS. 


CrrvurNvM, “ C” standard ship ; built by Sir Raylton Dixon 
and Co., Limited; to the order of Hall Brothers Steamship 
Company, L'm'ted ; dimensions, length 331ft., breadth 46ft. 6in.. 
depth moulded 25ft. 6in.; enginés, triple-expansion, 25in., 
4lin. and 68in. by 45in. stroke, pressure 180 ]b.; constructed by 
Richardsons, Westgarth and Co., Limited; launch, Monday, 
October 20th. 

WeEsTERN VALLEys, “C” standard ship; built by Sir W. 
Armstrong, Whitworth and Co., Limited; to the order of 
Cleeves Western Valleys Anthracite Collieries; dimensions. 
length 331ft.; to carry 5500 tons deadweight ; engines, triple- 
expansion, 25in., 4lin., and 68in. by 45in. stroke, pressure 180 lb.. 
fitted with Howden’s forced draught ; constructed by Centra! 
Marine Engine Works ; three boilers, 14ft. by llft. Gin.; trial 
trip, Saturday, October 18th. 


Bonpowoso, steel screw steamer; built by Wm. Gray and 
Co., Limited ; to the order of Rotterdamsche Lloyd Steamship 
Company ; dimensions, length 413ft., breadth 52ft. 3in., depth 
moulded 3lft.: to carry 8800 tons deadweight : engines, triple- 
expansion, 27in., 44in., and 73in. by 48in. stroke, pressure 180 Ib.. 
fitted with Howden’s forced draught; constructed by the 
builders ; three boilers, 15ft. Gin. by 11ft. 6in.; trial trip, Satur- 
day, October 25th. 


S.S. Motron ; built by the Ropner Shipbuilding and Repuair- 
ing Company, Limited ; to the order of the Ministry of Shipping. 
purchased by Lord Glanely (Messrs. W. J. ‘Tatem, Limited) ; 
to carry 5100 tons deadweight; engines, triple-expansion, 
constructed by Blair and Co., Limited ; very satisfactory trie] 
runs were made in the Tees Bay, after which the steamer pro- 
ceeded to the United States ; trial trip, Saturday, October 18th. 


Riposto, steel serew steamer ; built by Irvine's Shipbuilding 
and Dry Docks Company, Limited ; dimensions, length 331ft.: 
breadth 46ft. 6in., depth moulded 25ft. 6in.; to carry 5000 tons 
deadweight ; engines, 25in., 4lin., and 68in. by 45in. stroke, 
pressure 1801b., three boilers; constructed by Richardsons, 
Westgarth and Co., Limited ; throughout trial engines and all 
auxiliaries worked splendidly, a speed of 12 knots being main- 
tained, the vessel afterwards proceeding on her yoyage; trek | 
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Electric Welding and its Appli- 
cation to Shipbuilding.* 
No. II., Concluded from page 444. 
ELECTRIC 


THE APPLICATION OF 


WELDING. 


A Brier REVIEW OF 


THE Government authorities and the Government 
works very soon showed themselves favourably disposed 
towards the application of this method. 

Of the classification societies, the French Veritas was 
the first to consent to the carrying out of important repair 
work. For example, already in 1904-5 considerable 
welding work was carried out for trial purposes on the 
propeller shaft and intermediate shaft of the steamers 
Talis and Ruth. On account of the success of this early 
work, @ great many other repairs were subsequently 
earricd out for the Swedish Admiralty for different classes 
of warships, and in January, 1911, much welding work was 
carried out on two propeller shafts and four intermediate 
shafts belonging to the ss. Najaden, of the Hallands 
Steamship Company, all of which have worked satisfac- 
torily ever since. 

Since then, amongst a very large number of successful 
repairs of all kinds on other machinery parts, the following 
repairs have been executed in Gothenburg alone :—2068 
large and small steam boilers ; 700 propeller, intermediate, 
and engine shafts, motor shafts, and other transmission 
shafts ; 243 ships’ rudders and rudder stocks ; 158 stems 
and stern-posts to vessels. 

The repairs to the greater number of the steam boilers 
were fairly extensive, and access was often very difficult. 
About 40 per cent. of the number of steel boilers had more 
or less important repairs to the shell plates. The period 
of experience already exceeds fifteen years. It is too much 
and quite unreasonable to expect that all these repairs 
should be without the slightest defect. Defects have 
been discovercd, but they have proved quite insignificant 
and amount to less than $ per cent. of all the steam boilers 
that have been repaired. 

Of the repaired shafts two were later replaced by new 
ones. This does not amount to .3 per cent. of the number 
repaired. In both cases the shafts were old, made of 
English so-called ** fagot iron,”’ and in one case there was 
an internal defect which was not detected at the time of 
the repairs, the other shaft becoming useless after being 
further damaged at sea. Only one case of substitution 
of a repaired rudder has occurred, viz., less than .5 per cent. 
of those welded. Of all the repaired stems and stern- 
posts, defects have later arisen in one only, and that not 
in the welded place. 

The first case of repairs to steam boilers, classified in 
Lloyd’s Register, which was carried out by this method 
was that comprising a number of what would now be 
called minor repairs of the furnace joints, which were 
carried out in March, 1906, on the ss. Smaland, of Gothen- 
burg, belonging to the firm Brostrém and Son, and these 
repairs proved to be satisfactory. 

The first repairs to the hull of a ship were carried out 
on a stern-post of cast steel which had broken in the lower 
part of the propeller post, and was welded in November, 
1907, in Stockholm, on the ss. Bore IT. On inspection in 
May, 1908, after the vessel had fought through a heavy 
ice winter in the Baltic, it was found that the repairs were 
quite satisfactory, but a year afterwards, after spending 
a further similarly heavy winter in the ice, and having 
been badly aground, it was found that the propeller post 
was broken about 4in. above the weld. A new stern- 
post was then pwt in. 

During the five vears after the first application of elec- 
trie welding the number of repairs carried out by this 
method eontinued to grow steadily, so that in the middle of 
1911 about 160 such repairs to steam boilers and 20 to the 
hull had been carried out under Lloyd’s supervision alone. 

The boiler repairs were, generally speaking, confined to 
the welding of cracks, the repairing of badly leaking joints 
and riveted patches in the fire-boxes, furnaces, tube plates, 
&c., the filling-in of corrod d places in various parts of 
the boilers, and in a few cases repairs of front ends in large 
boilers which were badly corroded at the lower part of 
the front end plate or cracked over the furnace. Repairs 
to ships referred in the main to the filling-in of fractures 
and cracks in the rudder and stern-post. Since 1911 the 
use of this method of welding for carrying out repairs has 
increased very considerably, and in 1917 there were 154 
cases passed by Lloyd’s alone, of which 140 were steam 
boilers, includ’ng partial welding in of new plates in the 
fire-boxes and furnace flues, the remainder being on the 
hulls of vessels. Among the latter there were six repairs 
to the stern post, three to the rudder, and five were of 
various kinds. 


APPLICATION TO SHIPBUILDING. 


With respect to the advantageous nature of the experi- 
ence obtained, it was considered in the spring of 1917 that 
the time hac arrived to take some further steps for seeing 
that the electric welding process should be employed for 
shipbuilding. 

It was argued that a welding method, which had been 
tested to the extent to which electric welding had been 
subjected did not comprise any risky experiment, and that 
it could not be logically assumed that it would fail when it 
is employed for joining a vessel together. A ship without 
rivets had for along time been a dream among shipbuilders, 
and it appears now to be within reach on the ground of 
the recognition that parts of a vessel under certain condi- 
tions can be fitted together by means of electric welding, 
and the results which are obtained by electric welding 
are very encouraging. 

If electric welding is applicable to locomotive driving 
wheels under heavy working conditions, steam boilers 
and wood pulp boilers with high pressure, the author 
urges it can certainly be applied to the hulls of ships. 
It would, he adds, have been quite possible ten years ago 
for us, with the experience which we then had, to have 
built welded vessels in Gothenburg, but we should have 





* Extracts from the translation of a paper read before the 
Swedish Society of Technology on April 31st, 1919, by Mr. 
Oscar Kjellberg, of Gothenburg. 





had in the first place to overcome a great deal of resistance 
from the authorities. In those countries which were at 
war, however, all conceivable methods for securing tonnage 
had to be made use of, with the result that the old con- 
servatism concerning novelties was overcome, and the 
authorities in the belligerent countries have accelerated 
matters and facilitated the removal of difficulties by 
appointing committees which have very properly utilised 
any available expert knowledge. 

The author then refers to the welded launch, 42ft. long, 
built in Ohio, U.S.A., in 1915, the experimental barge built 
at Richborough, England, and gives details of the pro- 
posals for an electrically welded vessel in the U.S.A., 
particulars of which have already been published in this 
country. He proceeds as follows :—After this, we are 
entitled to put the question whether it is not reasonable 
to assume that the time has come for finding generally a 
substitute for the wasteful method of building vessels by 
riveting, with the consequent lack of economy in and 
weakening of material. The present method of placing 
together the various details which compose the hull of a 
vessel comprises :—Marking the plates, cutting, shaping, 
punching, countersinking, packing, drifting, riveting, and 
caulking. These operations not only weaken the parts 
affected, but dissipate a large portion of the available 
labour supply, which at the present time is of the greatest 
importance for other purposes. The welding process in 
contrast with this only comprises the following operations : 
—Fitting, cutting, shaping, fixing, welding, and trimming. 
There is no ill-treatment of the material, as in the method 
at present employed, not to mention the conditions which 
at present make it an urgent necessity to refrain from so 
much superfiuous hand work which would be saved at the 
shipyard. 

The quantity of welding which has to be carried out in 
the building of a ship appears at first sight enormously 
great; 60ft. to 100ft. of welding per day is a great deal in 
tank work, whilst with shipbuilding one hopes for some- 
thing like 2000ft. of welding per day on each vessel. This 
is of course only a question of multiplication, which can 
be solved by increasing the number of welding gangs. 
The ratio between welding and riveting on a vessel may 
be taken at about 2000ft. of welding against 7000 rivets, 
or, expressed in workmen, possibly one welder against one 
gang of riveters. 


ADVANTAGES WHICH SHOULD BE SECURED BY BUILDING A 
VESSEL IN THIS MANNER. 


The possibility of obtaining increased strength in the 
plate joints provides the opportunity for fresh designs, 
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and makes it possible to construct a vessel in a more 
systematic manner. One proposal is to build vessels in 
sections 6ft. long and let the greater number of the plates 
run athwartships, and only let the main fore and aft 
supporting plates continue to run longitudinally along 
the ship, and this is the simplest method of construction. 
It is assumed that this arrangement will simplify the ship- 
builder’s daily task. 

A day’s work—eight hours— will consist in the setting 
up, welding, and erection of a whole 6ft. section. This 
section, not taking into account the longitudinal construc- 
tional parts, may consist of six parts put together before- 
hand, joined and welded in the workshops, the work with 
regard to the insertion of shafting, boilers, and fittings, 
main and auxiliary engines, &c., proceeding with the same 
speed as the building of the hull. It is proposed to begin 
with the stern ot the vessel, to finish the most difficult part 
oi the work first, install all fittings gradually, as well as 
erect the engines, boilers, &e. This arrangement will give 
the engineers sufficient time to finish their work before the 
vessel is completed to the stem. 

It is conceivable that by means of this method of build- 
ing, when the hull is ready, the whole boat may be ready, 
not only for launching, but even for going to sea. It is 
certainly too much to expect such effective work in the 
first vessel, but, nevertheless, welding offers possibilities 
of a new ideal in shipbuilding practice. 

From a constructional standpoint the welded vessel 
offers astonishing possibilities. The elimination of packing 
pieces, overlapping plate joints, butt straps, and rivet 
heads makes it possible to effect a saving of up to 20 per 
cent. in the weight of material alone. By this is meant 
that shipbuilders, in a boat of 9000 tons deadweight, have 
500 tons less material to purchase and work up, and it also 
means that the shipowners have a vessel which can carry 
500 tons more cargo. The outside skin of the welded ship 
is free from projections that can increase the resistance 
against propulsion, such as is the case with overlapping 
plates in a riveted ship. 


Tur AvuTHOR’s OPINION. 





The subject is undoubtedly of great interest, although 
the war is finished and the most pressing need for tonnage 
is past. . 

One cannot get over the fact that the committees 
which have investigated the question abroad have esti- 





mated the speed of working the welding process in a some- 


what free and easy and purely theoretical manner. {[j is 
not correct to base the speed of welding per lineal fooi, of 
welded joint for a given thickness of plate on the time 
theoretically required, because the workmen that prepare 
the material may succumb to the temptation of doing jt 
carelessly, knowing that the gaps may be filled up latey 
on by welding. It seems impossible for them to under. 
stand that it is the volume of steel welded into the joint 
that regulates the speed of working and, finally, the cost 
of the work. 

In the report of one committee I have seen the speed of 
working given as 6lb. per working hour of electrode 
material welded into the welded joint. This is nearly 
70 per cent. more than can be obtained actually with ¢}\. 
highest speed of working—material melted down with th« 
largest size of electrodes which can be used—under th, 
most favourable circumstances. It is therefore not to he 
wondered at that somewhat fancy figures have bee), 
published by interested parties. 

The highest speed actually obtained per working hou, 
is 9 cubic inches of new material melted into the welding 
joint, and as an average figure it is more correct to base 0, 
6 cubic inches per hour. 

Starting with this latter figure, a good welder is able 1, 
complete 16ft. per hour of full edge weld on the upper 
surface of a plate }in. thick if the plates are well fitted 
together. In shipbuilding, as in other work, it is necessayy 
to provide for contingencies which may occur and inter 
fere with the expeeted result, and I am therefore more 
inclined to assume an estimated average speed of 10fi, 
per hour for full edge weld on a plate jin. thick. 

It may be accepted as an axiom that with electrie are 
welding with the above-described method the energy 
required is always proportional to the quantity of materia! 
melted, and from this it follows that it requires the sar 
quantity of electric energy per unit volume of welded joint, 
whether the object worked on is fin. or 4ft. thick. 

In welding with gas, on the other hand, the curve fi; 
gas consumption reaches the permissible limit with a thick 
ness of about jin., but with greater thicknesses at once 
commences to rise in the direction of limitless quantities 

With regard to the comparative cost of riveting and 
welding, it is somewhat difticult to decide, as so many 
factors must be taken into account, and | dare not at 
present affirm that a welded ship, beyond the saving ot 
material, can be built cheaper than a riveted ship, but I am 
ready to assert that a ship can be built at least equally 
strong with welding as with riveting. Neither should it be 
forgotten that the question of labour in such a revolu 
tionary method of construction cannot be solved in a day, 
as it takes some time to train the required number of 
competent welders, also the quality of the men required 
must be superior, and cannot be readily picked up in th: 
street. For this work the personal element is very im 
portant, and men are required who understand that they 
are to perform the most conscientious work as expedi 
tiously as possible. 

POSSIBILITIES FOR REPAIRS. 

It will, of course, always be easy to get electrically 
arc-welded ships repaired in harbours, where there is an 
organised floating or transportable installation for electric 
welding. 

If it is desired to remove a whole plate it will be found 
most convenient to execute repairs where the lap joint 
type has been used, as it is only necessary to remove th: 
welding in the joint and between the plate and the fram: 
with a pneumatic chisel. If, however, the joint between 
the two plates is arranged at a frame or a butt strap is used, 
it becomes necessary to sacrifice the frame the whole width 
of the plate, and also the joint with the adjacent plate. 

These apparent difficulties need not, however, caus 
any trouble, as it will most probably be sufficient to cut 
out only the damaged parts of the plate and replace them 
without being compelled, as formerly, to remove a whole 
plate if only part of it is damaged. How this cutting is 
effected is a matter of complete indifference, for it will 
always be possible to devise a suitable method of replacing 
the damaged or worn-out parts by welding in new parts. 
It may be confidently asserted that it is easier to repair 


TABLE III.—Fatique Test of Welded Material. 


Load. 


Number of Remarks. 


revolutions. 


Kilos. Tons 
per per 
sq. mm. ©q. in. 


Piece 


No. 


5,019,100 
5,383,800 
11,574,200 
1,006,800 
5,019,100 
5,383,800 . a 
1,298,400 Broke at the fillet 
5,439,200 Without fracture 
5,780,100 
5,431,100 a 99 
738,400 Broke at the fillet 
5,438,800 Without fracture 
5,780,100 9 
5,431,100 
9,352,500 - * 
5,549,500 = *” 
5,739,500 
982,300 
5,014,400 
1,476,300 
5,014,400 
5,948,700 
10,236,600 
1,167,400 
5,739,400 
7,728,700 
851,000 
5,739,400 
1,895,100 
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a welded ship than a riveted one, because there will be 
no necessity to consider all the old and inconvenient rivet 
holes, the openings in the underlying plates, and the plates 
themselves. 

In an appendix to the paper the author refers to 





a second series of fatigue tests of material deposited by 
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his system ; eight test pieces were prepared, and the tests 
were carried out in the laboratory of the Skefko Ball 
Bearing Company. 

The results attained, which we give in Table ITT., and 
which are shown plotted in Fig. 13, were, it will be seen, 
even better than those of the first series—see Fig. 2 ante. 

He also refers to a barge which has just been completed 
at Caen by La Soudure Autogéne Frangais, the owners of 
the French Kjellberg patents. This barge is 65ft. long, 
13ft. wide, and 8ft. deep, and the frames, shell plates, &e., 
have all been electrically welded, the whole of the welding 
having been carried out by women. In building this 
parge no service bolts were used, and consequently no 
service holes were required in either the frames or plates. 

The author considers it of interest to record that he 
installed an all-welded steam boiler in a factory in Gothen- 
purg in 1914. It is of the vertical type, with an internal 
furnace, and the working pressure is 90 lb. per square inch. 
It has never shown any weakness or caused trouble of 
any kind. 





Prices and Conditions for the 
Supply of Electric Power. 


Tue question of prices and conditions for the supply of 
electric power formed the subject of a debate at a meeting 
of the Manchester Association of Engineers, held on Satur- 
day, Oct. 25th, Mr. William Cramp, D.Sc., taking the view 
of the purchaser and Mr. Julius Frith, M.Sc., that of the 
supplier. Mr. Cramp, who opened the debate, said the 
basis of the tariff for electric power was almost invariably 
the ‘“‘compound charge,’ of which the following is an 
example :-—*‘ A charge of £4 per annum per kilowatt— 
or kilovolt-ampére —of maximum demand plus one half- 
penny per unit registered by meter ; the price charged to 
the consumer per unit to be increased or decreased .03d. 
per unit for each complete shilling rise or fall in the price 
of coal above or below the basis price of 12s. per ton. 
This rate is subject to the signing of an agreement for a 
number of years embodying a minimum annual payment.” 
From such a clause the price per unit can be arrived at as 
follows :-—Reduce the fixed charge to pence and divide by 
8766 and by the load factor; add the result to the unit 
charge plus the coal clause increment and the price per 
unit results. For instance :— 

With a 50 per cent. load factor and coal at 30s. per ton, 
the price per unit = 

4 240 — 8766 x 0.5 + 0.5 + (30 - 12) 03 = 

0.22 0.5 + .54 = 1. 26d. per unit. 

Mr. Cramp said the most unaccountable divergencies 
existed between different towns even in the same coal- 
field with regard to the manner in which this compound 
charge was made up, the fixed charge in Sheffield being £4 
per kilowatt per annum, Liverpool £6 2) per cent., and 
Rochdale £2 10s. He said there was the same unaccount- 
able divergence in respect of the unit charge, but the coal 
increment was fairly standardised throughout the country. 
The definition of the maximum demand also varied with 
different localities, some authorities regarding it as the 
kilowatts corresponding to the rated horse-power of all 
the motors installed—an obviously unfair definition, since 
it disregarded the customers’ diversity factor and was con- 
ducive to dishonesty in rating the motors. Other authori- 
ties used a maximum demand meter in which the period 
varied from 10 to 30 minutes. Again, Mr. Cramp said, 
on alternating-current systems some authorities took the 
maximum demand in kilovolt-ampéres, thus throwing 
upon the consumer the onus of a poor power factor—a 
system which was fair in principle but not in practice, 
as the capital cost to the supply authority was not strictly 
proportional to the kilovolt-ampéres, and in any case 
an allowance should be made for “‘ leading *’ power factors 
which was generally refused. 

Mr. Cramp found cause also for complaint with regard 
to the clause in agreements which enabled suppliers to 
increase the price per unit without notice to compensate 
for any additional charge which the department might be 
called upon to pay, thus leaving the consumer hopelessly 
in the hands of the supply department. 

He then went on to demonstrate that under 
certain conditions privately owned power plants could 
beat public supplies in regard to the cost of producing 
electrical energy. and summarised his contention by the 
statement that ‘‘a public supply cannot at present com- 
pete with a private plant in a new works under the follow- 
ing conditions *’ :— 

(1) Load factor exceeding 25 per cent. and the maximum 
demand exceeding 1000 kilowatts. 

(2) Load factor exceeding 30 per cent. and maximum 
demand exceeding 600 kilowatts. 

(3) Load factor exceeding 50 per cent. and the maximum 
demand exceeding 250 kilowatts. 

In debating the case for the suppliers of electricity, Mr. 
Frith said that the ‘“‘ man in the street ” imagined that a 
kilowatt-hour was a unit, and that all units were ipso facto 
alike and should be retailed at a uniform price, or, if that 
were not possible, that he should get his at rather less than 
anyone else. It was, of course, more true that no two 
units cost the same. In no other commodity did the 
capital charges play so important a réle. It the total cost 
of a unit was one penny, one-halfpenny represented capital 
costs and one farthing coal, so that the mere promise to 
give a certain supply if called upon todo so, even if no actual 
power was taken, might cost from half to three-quarters 
of what it would cost if used. This gave to the “load 
factor’’ a paramount importance undreamt of in other 
commercial transactions. Mr. Frith contended that 
although the compound charge was better than any ‘“‘ flat 
rate,” it still left much to be desired from the suppliers’ 
point of view, and that those consumers whose demand 
tended to lessen the load factor of the station should in 
some way contribute on a higher scale to the expenses than 
those whose demand increased the load factor. In com- 
paring private and public sources of electricity supply 
Mr. Frith emphasised the following points in favour of 
the latter :---(1) Greater reliability ; (2) the much greater 
ease in extending the supply of power as required ; (3) the 
public supply was always on tap, enabling departments to be 
run separately, &e.; (4) the much better use both energy 
and money can be put to in business instead of the special- 
ised business of power production, 
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THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


A Better Market. 


THE tone of the iron market is somewhat more 
optimistic, as the Black Country firms are gradually 
settling down to fairly normal production. Orders in 
the manufactured iron branch continue plentiful, with an 
increasing proportion of foreign business. But a good 
deal of the latter cannot be taken on, and merchants are 
getting many refusals from firms to increase their commit- 
ments. A large aggregate of export business is being 
turned down in this way. Managers naturally regret 
the fact, and are doing their best to increase output. 
A few isolated works have started a third shift at some of 
their mills, not only to secure continuous production, but 
to avoid the waste of fuel resulting from the idle periods 
between the shifts. The Jack of puddled material, how- 
ever, imposes a strict limitation upon the capacity of the 
triple shift in the mills, and unfortunately hardly any new 
recruits are coming to the puddling furnaces. Some iron- 
masters advocate the adoption of an organised system of 
training puddlers to meet this imperative demand. 
Various suggestions have been made with a view to 
securing continuous production. One is that owners of 
adjacent works should transfer their men to each other 
with the object of running certain mills continuously 
through the twenty-four hours, thus saving the waste of 
coal resulting from the idle interval between the shifts. 
It cannot be said, however, that the system shows signs of 
acceptance, makers preferring to retain their own orders. 


The Future of Iron Prices. 


The reconsideration of finished iron prices is 
once more inevitable, but until a definite announcement is 
made by the Government as to the new railway rates it is 
considered impossible to come to a decision. An advance 
of £2 per ton is announced in galvanised barbed wire and 
the extras for wire nails and the basis for small lots are 
under revision by the makers. Fencing wire, for which 
a good inquiry is springing up, is now quoted £22 10s. 
Galvanised sheets are in great request, but local manu- 
facturers will not look at any new business in view of the 
crowded state of their order books. The last figure accepted 
~~-£35—has been purely nominal. The bar mills are booked 
to the end of the year, and ironmasters report that the 
inquiry is steady. Marked bars remain at £25 to £26. 
Unmarked bars are on the basis of £22 10s. delivered in 
the district, nut and bolt iron also £22 10s. delivered in 
the Black Country, and small rounds, squares, and flats 
£27 2s. 6d. per ton delivered Birmingham. The local iron 
strip mills are benefiting by the shrinkage of American 
shipments of heavy steel strip, and it may not be long 
before the figure of £22 10s., which was recently fixed for 
iron strip, is again raised. At any rate, ironmasters con- 
tend that the present price does not yield an adequate 
profit in face of the continually rising costs of production. 


- New Iron Trade Branch. 


I hear that there is a prospect of a new mill being 
put down at Walsall for the rolling of light sections of iron 
and steel such as are used in one of the principal branches 
of the district industries, ministering to the needs of the 
building trades —I refer to iron window frames and sashes. 
It is to be hoped that the project will materialise, and 
that quickly, for notwithstanding what has already been 
done at Walsall and elsewhere to replace the old ascend- 
ancy of Germany in this class of work the output still falls 
lamentably short cf demand. The iron rolling mills have 
so much work on hand which comes within their previous 
practice and involves no revision of plant, that too many of 
them are content to neglect the opportunities which are 
offered for launching out in new directions. The success 
of the new venture should be assured, since the makers of 
iron window frames and sashes report that orders are 
pouring in from the United States, the Argentine, China, 
India, Holland, and other markets. A Midland tirm whose 
sashes and casements go all over the world states that the 
present output would not suffice to satisfy the United 
States demand alone, for this is a branch of manufacture 
which the Americans have never mastered, being unable to 
reach the high standard of British material and workman- 
ship. If to the foreign demand be added the immense 
home demand which housing schemes and other building 
enterprises must involve, it will be seen that the new trade 
has elements of stability which ought to make it attractive 
as a customer to local ironmasters. In this, as in so many 
other directions, British rolling mills were once overborne 
by the better resources at the disposal of German iron and 
steel producers. 


Unstable Raw Iron Values. 


Considerable disparity of prices is observable in 
the pig iron market. Differences in quotations are so 
wide as to be difficult to understand. There has, however, 
been no formal revision. Some South Staffordshire fur- 
nace owners claim to be able to sell their products at the 
prices to which they advanced them at the time of the 
railway crisis. On the other hand, Northamptonshire 
forge is still offered at 160s. f.0.t. This is nearly £1 less 
than is asked for South Staffordshire forge. It is stated, 
moreover, that Northamptonshire iron could be bought 
at half a crown under 160s. if the concession would secure 
a good order. There is also a tendency as regards Derby- 
shire forge to shade prices in individual instances. Foundry 
numbers are still badly wanted. Indications point to this 
district being less affected by the strike in the foundries 
than any others. Sales keep pace with the production 
from the furnaces. A large proportion of the output is 
going into consumption, while it is probable that owners 
of foundries which are stopped are taking the opportunity 
of getting up stocks. It is certain there will be great 
pressure for castings when the strike is over. Several 
more Midland blast-furnaces have been blown in now that 





the necessary fuel supplies are fairly well assumed. Open 
market prices may be generally tamed as :—South 
Staffordshire forge, 170s. and upwards; foundry, 180s. 
to 190s.; cold blast, 285s.; Northamptonshire forge, 
160s.; No. 3 foundry, 165s.; No. 2, 167s.; No. 1, 169s.; 
Derbyshire grey forge, 170s. to 175s.; foundry, 180s, to 
185s. net at makers’ works. 





Raw Steel Trade and Supplies from Wales. 


The outlook in the steel trade is slightly better in 
view of the settlement of the Welsh steel strike, but several 
weeks will be necessary to re-start the Welsh blast-furnaces 
and enable production to be resumed. It is thought there 
is little hope of easement to the steel situation this year. 
Tt is expected here that South Wales will bring into opera- 
tion some furnaces of modern design which have heen in 
the course of erection for several months and are now com- 
pleted. The additional production will be of great value 
to the trade. The introduction of the third shift at the 
iron and steel rolling mills .has increased the pressure 
locally for semi-finished steel, as, with the puddled iron 
scarce, the managers are obliged to roll from steel billets. 
Unfortunately, semi-finished steel is increasingly scarce 
through the labour troubles of America, which have made 
it impossible to execute the somewhat large contracts 
placed in the States. Nor can any reliance be placed upon 
French and Belgian supplies. Those steel users who bought 
favourably from America and France and have succeeded 
in getting deliveries are congratulating themselves upon 
the excellent bargains they have made. But there seems 
no prospect of either continental or American firms send- 
ing further supplies for some time yet. In view of the 
large extensions of British steel works it is hoped that if 
further labour disputes can be avoided the British steel 
output will prove ample for al] requirements. Strip 
makers report a more active demand, There are large 
inquiries for welding strip for the European Continent. 


Dearer Steel Billets and Piates. 


Billets and sheet bars continue to appreciate in 
value. There is so much diversity among sellers, how- 
ever, that it is difficult to arrive at the centre of 
gravity. As much as £15 10s. is being paid for billets 
delivered in the district, but they are small sizes. 
Sheet bars range from £15 to £15 5s. delivered 
here. The supply of plates is still being seriously 
interfered with by the continuance of the strike of works 
bricklayers on the Clyde. One leading Scotch house is 
asking 25s. to 30s. above the old prices delivered Birming- 
ham. Sections are unchanged, nor does the attitude of 
buyers afford any encouragement to advance them. 
It is very difficult to obtain small sizes of steel bars pro- 
duced from the re-rolling of billets, and a number of the 
local re-rolling mills are working less than half-time and 
are in a worse plight for material than at any time during 
the war. Prices for steel rounds are very stiff, ranging 
from £20 10s. to £21 2s. 6d. per ton according to the class 
of specification. Present rates are as follow :—-Soft billets, 
£15 to £15 5s.; carbon, £16; hoops, £24 10s. to £26: 
angles, £17 15s.; tees, £18 15s.: joists, £17 10s.; ship, 
bridge, and tank plates, £18 5s.; boiler plates, £21 10s. net 
delivered. 


The Moulders’ Strike. 


There is a great feeling of irritation over the con- 
tinuance of the moulders’ strike, which is having serious 
results upon the heavy ironfoundries, and is causing 
anxiety to steel works, where machinery renowals are 
becoming urgent, and cannot be effected without the 
foundries. In spite of the strike there is a good demand for 
foundry pig iron material, ironfoundries, whether stopped 
or in operation, taking every opportunity to buy foundry 
iron, which has been very scarce for many months past. 
Any settlement of the moulders’ strike, it is expected, 
would bring a great increase in the demand for foundry 
iron, although very few idle foundries have ordered a 
stoppage of supplies. 


Coal. 


The South. Staffordshire Mines Drainage Com- 
missioners report that the underground flood in the Tipton 
district resulting from the stopping of the big pumping 
engines has now reached such a height that at one important 
point the thick coal is submerged by 43 yards of water. 
It does not yet appear at what date the relief pumping 
works promised by the Coal Controller are likely to make a 
start. 


Reconstruction Progress. 


Although labour is still in a state of agitation 
and much remains to be done, reconstruction is making 
some progress among the Birmingham manufacturers. 
Production schemes which have been evolved are yielding 
better results as the work goes forward of co-ordinating 
the different parts. There are still many disappointing 
delays— delays in getting necessary machinery and plant, 
delays in getting jigs, tools, and other adjuncts, delays in 
organising a sufficiency of qualified labour to operate the 
new systems, delays in getting raw material as it is required. 
Nevertheless, here and there foundations are gradually 
being laid for better times. The importance of reciprocal 
working is, it may be hoped, being more fully realised. 
What is wanted is that principles shall now be translated 
into practice. We cannot hope to succeed without the 
foreign markets. They have yet to be secured, and it is 
largely a question of who gets there first. America, our 
most formidable competitor for the foreign markets, has 
enough trouble of her own just now. One effect of the 
labour distractions in the United States is to make it 
increasingly difficult for Midland buyers to supplement 
from that source our inadequate home resources for the 
promotion of industry and reconstruction. Merchants 
are now suspending quotations for American iron and steel 
till they can see their way more clearly to make deliveries, 
and a considerable amount of material is being held up on 
the seaboard. 


Proposed Conversion of a National Projectile Factory. 


A proposal has been made to convert the late 
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national projectile factory at Dudley into a technical 
college under the supervision of the Government Educa- 
tion Department. At one time the proposal commended 
itself in several directions. Now, however, an investiga- 
tion on behalf of the Education Department has resulted 
in the rejection of the scheme, the inspector reporting 
that the shops are unfitted to the requirements of a tech- 
nical college, being either too large or too far removed 
from any central department which might he established. 
The inspector favours the building of a wholly new college 
on & site which is already under consideration, 





LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE condition of the markets here is not very 
satisfactory in spite of the general very high range of 
prices. It is quite clear that some departments of the 
trade are making very much too large a profit, and that 
other departments are barely earning a decent return, and 
this is not a comfortable ccndition of affairs, nor can it 
have in it the elements of permanence. There is no doubt 
that a return to healthy trading is delayed by these 
inequalities. The efforts of the Board of Trade to keep 
municipal contracts from going out of the country, 
irrespective of the prices which may be demanded, are 
viewed from different standpoints, according as one 
happens to be a ratepayer or someone interested in a 
particular trade, but it is abundantly clear that costs 
must be brought down if the trade of the country as a 
whole is to be preserved, 


Metals. 


The standard copper market has recovered to a 
certain extent from the depression of last week, which 
seems to have been connected with the sharp labour 
troubles through which America is passing. Unfor- 
tunately, these troubles are far from being over, and they 
may curtail the consumption of copper in America for 
some time yet ; but this should not bring standard copper 
down so far below its value as compared with refined 
ingot and manufactured copper and brass. It pays well 
for a refiner here to buy standard at £100 and to sell 
best select ingot at £114, even while fuel and labour are 
dear ; and, of course, it pays still better to buy standard 
as a basis on which to sell copper sheets at £149 and 
copper tubes at £184 per ton. Then, again, any general 
stoppage of work in America, such as seems to be 
threatened, will curtail the output of copper as well as 
the consumption, and that has to be taken into account. 
That there are fairly large stocks in reserve is admitted, 
but if shipping is held up we shal! not he able to get any 
advantage from them, and shipping is as likely to be held 
up as any other industry. The labour troubles in America 
should also help to throw more demand upon our engi- 
neering industries, which have been very severely 
threatened by the great advantage which American 
manufacturing engineers have over us in the matter of 
the costs of material. Almost every material which an 
engineer buys—with the exception of tin—is now much 
dearer in Great Britain than in the United States; and 
this is a situation which has never occurred before in the 
engineering trade. Hence a check to the facilities of 
American engineering will not be without its advantages 
to the industries on this side. Tin has been rather a 
weaker market of late, but apparently not because of 
any weakening in the producing countries, but because 
it was thought that the American labour troubles would 
prevent any resumption of buying in the United States. 
This is probably true enough, but producers of tin do 
not seem to be in any hurry to realise metal, and the 
prices in the East keep well above European parities. 
The further rise in silver helps. no doubt, to strengthen 
the Eastern market, and to postpone the date when tin 
will come down. The fluctuations in the price of tin here 
during October have been very small, and we may yet 
go through another month without getting very far away 
from £280 per ton, although there are people who prophesy 
£300 before the end of the year. Spelter has been fairly 
firm, but it does not appear disposed to advance much 
further. It is said that the Belgian works are beginning 
to get into order again, although we must not expect 
much from them for a few months. Some German spelter 
has also been offered, but the quantities available from 
that source cannot yet be very important. There has been, 
perhaps, a little re laxation in the buying of lead by specu- 
lators; and it is certain that these gentlemen have now 
a very large tonnage to put on the market during the next 
few months. It will be interesting to see how this big 
bull account will be liquidated without spoiling the 
market, but the position may not become impracticable 
if the building trade demand comes on in good time. 
As for the supply, it will not do to ignore the influence of 
the high price of silver on the costs of production. Ordinary 
Spanish silver-lead will often run up to 200z. per ton, 
of which 15 oz. may be — readily enough. This 
at 5s. 6d. per ounce instead of 2s. 3d. will make a con- 
siderable difference in the price a which de-silverised load 
might be ofiered. One feels that when the price of lead 
goes over £30 per ton, even in these days of high costs, 
there is room for consideration before buying. 


Pig Iron. 


The expectation that the ironmoulders would be 
back at work this week has been disappointed, and their 
return will now probably depend upon whether or not 
the engineers’ wages question is settled. The belief that 
they would be forced by economic pressure to give way 
within four weeks has been falsified, and it is generally 
assumed that this is because of assistance from the co- 
operative societies. In any case, the masters show no 
sign of yielding, but they may modify their views if 
engineers’ wages generally are advanced by any sub- 
stantial sum. Naturally the buying of foundry pig iron 
here is languid, but so far sellers do not show any anxiety 





for orders. The output of foundry quality at the furnaces 
has not been increased to any extent yet, and there is a 
great confidence that prices will not be reduced. If, 
however, the 6s. advance in coal be taken off, there will be 
a good reason why Midland pig iron rates should be 
reduced, although this would not affect the Cleveland 
position. Cleveland makers seem to be trying to force 
some of their aecumulations of low-grade iron on the 
market as a condition of supplying ri No. 3, but one 
doubts the wisdom of that policy. Derbyshire No. 3 was 
on offer as usual at £9 7s, 6d. delivered here, and Scotch 
at from 210s. to 215s., but very little other foundry iron 
was to be had. 


Scrap. 


There is a better feeling in the market for cast 
scrap and more inquiry, founders being inclined to buy 
for stock because of its relative cheapness. In wrought 
scrap and steel scrap there is pronounced weakness, and 
very little, if any, business is being done, 


Barrow-tn-Furness, Thursday. 
Hematites. 


The position of affairs in the hematite pig iron 
trade of North Lancashire and Cumberland remains much 
the same. There are in all twenty-two furnaces in blast, 
which is two less than was the case before the railway 
strike, when there was a wholesale damping down. The 
trade is feeling the effects of the labour disputes, for with 
the continuance of the moulders’ strike there is less call 
for iron on some accounts, and so far as Barrow is con- 
cerned the steel mills are still idle, so that the local con- 
sumption of iron is very low at present. Whilst the local 
demand is easy, there is a steady request on outside 
account, but there is no rush of business, and cannot be 
until we have a more settled condition of things. Prices 
are maintained at the same level, with mixed numbers of 
Bessemer iron at 204s. 6d. per ton to 212s. 6d., with spocial 
brands at 232s. 6d. per ton, f.o.t. 


Iron Ore. 


There is a very strong demand for hematite 
iron ore all through the district, and whilst supplies in 
North Lancashire are well maintained, that has not been 
the case in some parts of Cumberland. Native sorts of 
average quality are at 50s. per ton net at mines. The 
demand for Spanish ore is steady at 46s. per ton c.i.f. 
During last week only one cargo of this ore reached Barrow. 


Steel. 


The steel trade still remains idle. It is now 
nearly six weeks since the mills at Barrow stopped. The 
only branch in which anything is being done is in the 
wire works, which are apart from the general plant at 
Barrow. Steel generally is in slow demand. Heavy 
sections of rails are at £16 10s. to £17s. per ton, with light 
rails at £18 5s. to £21 per ton. Billets are at £16 per ton 
and ship plates are at £18 5s., with boiler plates at £22 
per ton. Steel founders are idle, and other trades are also 
affected by the continuance of the moulders’ strike. 


Shipbuilding and Engineering. 


There are no new features to report in connec- 
tion with these trades. Merchant work is receiving a con- 
siderable amount of attention. A submarine has been 
launched by Messrs. Vickers, and now not a single one 
of such craft is on the stocks. This has not been the case 
since the Al was laid down at Barrow in 1901. The 
first submarine boat was built at Barrow as far back as 
1886 for the Turkish Government, and the following year 
an under-water craft, the Nordenfelt, was launched. 


Fuel. 


There is a good demand for steam coal, which is 
at 32s. 6d. per ton delivered. East Coast coke is quoted 
at 57s. per ton delivered, and Lancashire qualities at 
56s. per ton delivered. 








SHEFFIELD 


(From our own Correspondent.) 


Training Disabled Ex-service Men. 


A FEW weeks ago I mentioned what I had seen 
at Leeds in the matter of training disabled soldiers and 
sailors in various trades—forty occupations are offered 
there for selection. At that time almost nothing was 
being done for these men in Sheffield, though Rotherham 
was waking up to its responsibilities and Barnsley had 
taken in hand 180 to 200 disabled men. Now, I am glad 
to say, Sheffield is moving. The chief difficulty is expe- 
rienced in securing buildings. The Ministry of Labour 
is prepared to rent, lease, or buy suitable premises, but 
it is almost like asking for the moon. Negotiations are 
in progress, however, for the purchase of a large roomy 
building, very central. formerly tenanted by the York- 
shire Motor Company—conne scted at one time, I believe, 
with Craven’s Railway Carriage and Wagon Company— 
and later by the Ministry of Munitions Steel Testing Depart- 
ment. Should that building be acquired—it may have 
been by now—it is intended to equip it with modern 
machinery for the training of disabled men in the cutlery, 
file, saw, and edge tool industries. This is an important 
scheme, not only in view of the help to be given to dis- 
abled men, but because the place will he equipped with the 
latest machinery designed on sound engineering principles. 
All the trades mentioned need reforming so far as machinery 
and methods of manufacture are concerned, but of the 
group the cutlery industry is easily the most benighted. 
When the Prime Minister came to the Cutlers’ Feast— the 
Cutlers’ Company, by the way, has scarcely any con. 
nection at all with the cutlery industry, the ‘* Master 
Cutler’’ himself, on this occasion, being a typefounder, 
head of the well-known firm of Stephenson and Blake— 
he was presented with a handsome canteen of hand-forged 





and hand-ground cutlery, but he was not shown some of tho 
wretched hovels in which hand grinding takes place, 


Apprenticeship Schools. 


Those who have urged the reform of the cutlery 
industry have advocated the establishment in Sheffield of 
a model cutlery factory equipped with the last word in 
plant and machinery, on the grounds that such a place 
would become the model for the whole trade to regard as 
a reasonable standard for efficient and economical pro. 
duction, That particular suggestion, however, has never 
been carried out, the nearest approach to it, perhaps, being 
the conversion of the Templeborough Projectile Factory 
into a cutlery and light tool works, followed by the close 
association of five c utlery firms mentioned in my last letter. 
But this Ministry of Labour scheme bids fair to create 
in the very centre of Sheffield a cutlery and tool factory 
which may come to be regarded as an example of how 
those industries should be conducted. And, once esta 
blished, it is to become permanent, for when it is no longer 
required for the training of disabled ex-service men the 
suggestion is that it may become, under the operation of 
Mr. H. A. L. Fisher’s Bill, an Apprenticeship School for 
the industry, which, by its means, would be supplied with 
a steady flow of youths taken from the schools and tech- 
nically trained up to the “‘ imyprover”’ stage. Money thus 
spent by the Ministry of Labour to-day in special buildings 
in Sheffield would ultimately represent permanent assets 
of the city. It is not the cutlery trade only. Precisely 
the same, it is intended, will apply to a dozen other 
industries, for the plans now being formulated here include 
provision for training disabled men in engineering work, 
such as fitting and turning, the building of motor car and 
lorry bodies, carts, traps, and wagons, the electrical engi- 
neering trades, and building construction. In all these 
businesses, it is contended, there is a great shortage of 
skilled labour. 


Give Trade a Chance. 


Take the building trades, for instance. For the 
period of the war there was an almost entire suspension of 
new work, except for munition purposes, and only the most 
necessitous repairs were done. All those arrears have to 
made up-——as the multitude of housing schemes prove 
and there are all the devastated parts of Furope to restore. 
Beside there is the new work demanded by industrial 
reconstruction schemes. Yet the building trade lost 
160,000 skilled men in the war, besides 80,000 unskilled 
men, and to those facts must be added the knowledge that 
for the last few years there have been hardly any appren 
tices available. It is plain, therefore, that disabled men 
may be trained in the various branches of the building 
trade without injuring the chances of the men already 
employed in it in the slightest degree. And the same will 
be found to apply more or less to other industries. They 
are all short-handed. The members of the Amalgamated 
Society of Engineers, who helped to pass that very shameful 
vote recently against the admission of trained disabled 
men to the engineering trades, would presumably deny 
such a statement, but they would find it extremely difficult 
to refute the contention that if labour generally—them 
selves included—-would only give industry a fair chance 
there is sufticient business in hand and offered speedily to 
absorb all the existing skilled labour and a good deal more. 
Unemployment prevails to-day not because there is any 
need for it, but becauso labour is deliberately standing in 
the way of the development of trade and the prosperous 
reconstruction of industry. There are bad patches still 
in trade here, but they can be almost all traced to labour 
difficulties. Remove the latter and trade would bound 
upwards. Everywhere one goes the same complaints are 
heard—labour’s arrogant demands and disinclination to 
maintain output at a reasonable level on the one hand, and 
the scandalous congestion on the railways and at the ports 
on the other. It is seldom that an actual dearth of busi- 
ness is lamented. No fewer than 600 disabled men in 
Sheffield have asked to be trained in a trade, and 240 have 
actually registered their names for instruction in a definite 
industry ; but with the exception of 30 or 40, plus a few 
who have been placed with private firms, they are all stil! 
waiting for building accommodation to be provided. The 
training of these men at private firms does not prove a 
very satisfactory arrangement, for in the economy of a 
modern workshop there seems no place for something 
which, in its early stages, at all events, is almost pure 
philanthropy. 


Order; ‘Books Full. 


An instance of what is meant by Sheffield firms 
having plenty of business if they could only get at it was 
furnished the other day at the meeting of Kay ser, Ellison 
and Co. The chairman, Mr. C. W. Kayser, in the course 
of a more than ordinarily interesting speech, explained 
how the firm had found itself in a difficult position at the 
close of hostilities, as all its contracts, being for war pur- 
poses, were suspended or cancelled, and the firm had to 
turn quickly to peace work. For a few months the works 
had to be run on short time, but they had now got into 
their stride again. The order books were fuller than they 
had been for a very long time—in fact, the firm had any 
amount of orders, the only trouble being how to execute 
them promptly. Prices were not very satisfactory because 
of the increased cost of production, but the directors had 
thought it the wisest policy not to attempt to obtain the 
highest prices, but to be satisfied with very small rates 
of profit, so that they could hold the trade and not make it 
too attractive for their foreign competitors. The total 
amount spent by the firm on war plant was £355,000, or 
a little more than the whole capital of the company. They 
spent it willingly and freely, not asking the Ministry of 
Munitions to finance the work—which would have delayed 
it six or even twelve months—but doing it themselves 
and increasing their output at the earliest possible moment. 
They secured plant which they knew would be most valu- 
able for war purposes and also for use in after times. The 
Ministry had allowed them a reasonable percentage of 


depreciation, but, unfortunately, it had to be taken out of 


excess profits and spread over two or three years. When, 
however, there were no excess profits it was very difficult 
to get anything back, and the chairman was afraid that 
was the position the firm would be in, Stil!, what they 
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had acquired was very useful steel plant, selected by them- 
selves, and, given anything like a fair run, and no trouble 
from strikes and other things, the chairman thought they 
would make it a valuable asset of the company in a very 
short time. Mr. Kayser referred to the provision of works 
canteens. IT have always agreed with those who advocated 
this kind of welfare work. It is therefore disappointing 
to be told, as I often am, that the canteens are not appre- 
ciated as it had been hoped and expected they would be. 
Kayser, Ellisons have two canteens, which involve a 
monetary loss of about £1000 a year. The aircetors raise 
no objection te that,-but the very men for whom theywere 
established fail to use them. Yet if employers curtail or 
drop this department of welfare work through lack of 
appreciation the men responsible for the position would 
be the first to complain. 


General Conditions. 


From what one ean learn the expansion in over- 
seas business makes steady progress, particularly in lighter 
steels. The crucible furnaces are better employ.d now, 
though the position will not be satisfactory until the heavy 
Government stocks have been worked off. When hostilities 
ceased the quantities of high-speed steel held by the 
Ministry of Munitions were sufficient to cover one or two 
more years of war. The demand for wire rod is quite 
active and railway steel is in growing request, though on 
overseas rather than home account, British railways still 
being very cautious about placing orders of any magnitude. 
New overseas business in light steels appears to include tools 
for Natal, Sydney, Rio, Santos, and Puerto Colombia : 
special steel for Florence, Antofagasta, Melbourne, Rio, 
Bolivia, Pirseus, Christiania, Alexandria, Valparaiso, and 
La Guayra; files for Melbourne and Sydney ; hardware 
for Santos and Valparaiso; machetes for Barranquilla 
and West Africa; shovels for Rosario ; and cutlery for 
La Guayra, Montreal, Quebec, and Savanilla. Following 
the recent announcements of two new Vickers’ subsidiary 
companies and a third in which the directorate is interested, 
comes a report which has caused a great deal of interest. 
It is that negotiations are in progress, if they have not been 
actually concluded, for the acquisition by Vickers Limited 
of the Swiss firm of Brown, Boveri and Co., electrical, &c., 
engineers, of Baden. This was the firm which recently 
secured a Very important contract from the Edinburgh 
Corporation for the electrical machinery for the new 
power station at Portobello. Sixteen tenders were 
received. The three lowest were Swiss, and between them 
and the lowest British tender there was a difference of 
nearly £70,000. A year or so ago THE ENGINEFK gave an 
illustrated article descriptive of a fine new battery of coke 
ovens installed at Thorncliffe by the Sheftield firm of 
Newton, Chambers and Co., owners of collieries and iron- 
works. I now learn that Mr. T. C. Chambers. who, since 
the formation of the present company nearly forty years 
ayo, has been chairman of the board of directors, is retiring 
irom that position through failing health. Mr. Newton, 
who has seen great developments of the company’s pro- 
perty, is succeeded in the chair by Mr. W. Newton Drew, 
Mr. A. J. Capron becoming vice-chairman. ‘The Sheffield 
lee and Cold Storage people, I notice, are putting down 
additional plant with a capacity of 30 tons of ice per day, 
bringing the company’s daily output up to 100. tons. 
Craven’s Railway Carriage and Wagon Company is busy 
building six all-steel ‘* diners*’ for the North British 
Railway, with kitchens, &c., complete. There are very 
few of these all-steel coaches on British railways—though 
1 think Cammell’s intend building them at their new 
Nottingham works—but it is believed the type will be 
adopted much more generally if only on the score of 
greater safety in collision or fire. The firm—Cravens, 
now controlled by John Brown and Co.-—has also’ built 
a number of machinery trucks for the Admiralty. These 
trucks are of a special type and have been designed and 
built for use in H.M. dockyards in the transportation of 
turbines, guns, condensers, and other heavy machinery. 
When used in pairs the trucks are capable of carrying a 
working load of 300 tons, 


Iron, Steel and Coal. 


Considering the general conditions, business in 
the pig iron market keeps up very well, though the supply 
of forge exceeds the demand. A figure can hardly be 
quoted, but the market is about £8 12s. 6d.; basic, the 
supply of which is restricted, making about half a crown 
less than that. Foundry commanas £9 2s. 6d. delivered 
and the market is firm, the same remark applying to 
hematites. Billet quotations have not moved for some 
time and are firm. There appear to be suggestions that 
some grades of iron may move up a little, but such a step 
would surely not be taken without a good deal of considera- 
tion, for already, it has to be remembered, our £9 2s. 6d. 
for foundry pig compares with £4 10s. or thereabouts in 
the States, where steel-making coke can be bought for 
under £1, against our 55s. As to fuel, the supply of empty 
wagons shows a considerable improvement. The demand 
for coal for inland works is very active. and there are still 
poor prospects of building up reserves. Even gas works 
have not got back to the safety line. The slack market is 
strong and blast-furnace coke is very firm at 50s. per ton 
on rail at ovens. Best South Yorkshire steam hards are 
quoted 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; 
seconds, 27s. 6d. to 28s.; cobbles, ditto; nuts, 27s. to 
28s.; washed smalls, 24s. 6d. to 26s.: best had slacks, 
24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 24s. 3d.; soft 


nutty, 23s. 6d. to 24s.; peas, 22s. to 22s. éd.; and small’ 


slacks, 19s. to 20s., all per ton at pits. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
Iron and Steel Export Trade. 


Havina regard to the many obstacles which 
have to be contended with in the opening out of the 
export trade in iron and steel, the October return of ship- 
ments from the Cleveland district is not altogether un- 
satisfactory, There is undoubtedly a great opportunity 


for a considerable expansion in the export trade as soon as 
circumstances permit. Foreign consumers are simply 
clamouring for supplies, particularly for foundry iron, 
but under present circumstances it is impossible to meet 
more than a tithe of the requirements owing to the fact 
that the home demand still far outstrips the supply. 
Under all the circumstances, therefore, a total export of 
39,988 tons of iron and steel during October, whilst it 
falls short of the September total by 2575 tons, is fairly 
satisfactory. The pig iron exports are only down by 1352 
tons, and those of manufactured iron by 1233 tons. Pig 
iron shipments totalled 20,541 tons, of which 16,29L tons 
went abroad. The most interesting point which is revealed 
by a detailed analysis of the returns is the fact that a 
further 2000 tons of pig iron has been shipped to America. 
There have been periodical shipments of special iron to 
American ports throughout the year, and this cargo 
brings the total for the year up to 7266 tons. In any 
case, the American labour troubles have laid low the 
bogey of American competition, but this is an interesting 
indication of the strength of the British producers’ posi- 
tion. Of course, it is not pretended that ordinary foundry 
iron could profitably be shipped across the Atlantic, but 
for special qualities the Americans still find it convenient 
to rely on British producers. Belgium was the largest 
customer for pig iron, with a total of 7119 tons, while 
Japan took 1876 tons, Holland 1515 tons, Norway 1459 
tons, France 1400 tons and Sweden 1144 tons. The 
shipments of manufactured iron and steel totalled 19,447 
tons, the chief customers being India with 4409 tons, 
Holland 2109 tons, Malay States 1642 tons, Japan 1239 
tons, and Natal 1113 tons. 


Cleveland Iron” Trade. 


Business is on the quiet side on the Cleveland 
pig iron market, and the position is undoubtedly much 
easier. The scarcity of supplies is as pronounced as ever, 
but there is a distinctly easier demand. The home con- 
sumption has been very considerably reduced by the 
prolonged strike in the foundry trade, and whilst that 
strike has not spread to Scotland, consumption beyond 
the Border has to some extent been affected by the brick- 
layers’ strike in the steel works, the outputs of which are 
said to have been cut down by 50 per cent. The effect 
of all this is that whilst supplies are not being cancelled, 
some consumers are asking for deliveries to be suspended, 
and in other cases there is an entire absence of any pres- 
sure for deliveries. Nevertheless, makers are considerably 
in arrears, and until output improves and more trucks are 
placed at the disposal of the trade, there is no prospect of 
these arrears being overtaken. At present the lack of 
trucks is deplorable, and the railway authorities give no 
encouragement to any hopes of an early improvement. 
Thus, the conditions all round are unfavourable to business 
and little is being done for November and December, 
beyond which makers decline to commit themselves. In 
the export trade there are plenty of licences available, 
but the acquisition of the iron for shipment is a matter of 
the greatest difficulty. Moreover, high freights and the 
cheap German and Swedish iron which is now being 
offered, all tend to curtail the demand. Still, a very much 
larger trade could be done if only the iron were available, 
and that for the moment is the greatest difficulty. Export 
prices are 5s. per ton above the home prices all round, 
the latter being as follows :—-No. |, 164s.; No. 3 Cleve- 
land and No. 4 foundry, 160s.; and No. 4 forge, 157s. to 
160s., according to brand. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade has been 
more active, and business has been on a fairly substantial 
seale. Foreign buyers have in several cases been able to 
fix up contracts, but there is no lack of iron for the home 
trade, where consumption. however, is somewhat re- 
stricted. The price is firm at 200s. for mixed numbers 
and 202s. 6d. for No. 1, but the export figures are in both 
cases 5s. above the home price. 


Iron-making Materials. ‘ 


It is reported that there is now an inclination in 
some quarters to shade the price of foreign ore, but there 
is still very little business being done. Best Rubio ore 
of 50 per cent. quality is about 53s. per ton, ex ship Tees. 
The coke market reveals considerable strength, and all 
that can be done is to keep in blast the furnaces now in 
operation, leaving little or no margin for emergencies. 
The price of good medium furnace brands is 48s. at the 
ovens, or 50s. 6d. per ton at the works. 


Manufactured Iron and Steel. 


Few new features of moment are reported in the 
manufactured iron and steel trades. All the works are 
actively employed on existing contracts for shipbuilding 
and constructional material. Prices are unchanged, the 
following being the principal quotations to home con- 
sumers :—Common iron bars, £22; marked bars, £25; 
steel ship, bridge and tank plates, £18 5s.; steel boiler 
plates, £21 10s.; steel angles, £17 15s.; best steel joists, 
£17 10s.; rounds and squares, 3in. to 5}in., £18 7s. 6d.; 
flats, 5in. to Sin., £18 15s.; ties, £18 15s.; galvanised 
sheets, 24in. gauge, £35; black sheets, £26; heavy sec- 
tions of steel rails, £16 19s. In the export trade there are 
no fixed prices, these being subject to negotiation, but 
they are generally somewhat higher than the home 
prices. 


Blast-furnacemen’s Wages. 


The claim of the blast-furnacemen and the coke- 
men on the North-East Coast for a complete readjustment 
of wages has just been scttled. The negotiations have 
extended over a period of six months, and at times strong 
differences existed betwoen the employers and the men’s 
representatives. The latter eventually came so far to 
agreement with the employers that they decided to place 
a set of proposals before the men with a recommendation 
for their acceptance. A lodge vote upon the matter has 
been taken, and by a great majority the proposals have 
been agreed to. The present base rates of the men have 


and war wages have been consolidated into the 
men’s rates, the sliding scale has been revised, and a 
completely new bonus system has been arranged. The 
net result of the scheme will be that on present output the 
whole of the men whose work has any influence on pro- 
duction will receive, according to the new bonus system, 
advances in wages upon thoir present earnings from Is. 
to 15s. per week. The settlement affects 9000 men. The 
new wages schome will come into oporation on November 
16th. 


The Coal Trade. 


There is little of outstanding interest in the 
Northern coal trade position, except that the tonnage 
supply continues to improve somewhat, and this is re- 
flected in the tone of the market, which is appreciably 
steadier for prompt and distinctly firmer for forward 
business. There is still a considerable accumulation of 
supplies of fuel at all the collieries and staithes, and opera- 
tions are chiefly directed to overtaking tho arrears of 
shipment due to the recent stormy weather, and the failure 
to arrive of numbers of boats. Allied inquiries are large 
and pressing, which, together with the demand for neutral 
countries, coupled with a constantly expanding home 
market call, renders the outlook assured for a while ahead. 
As an indication of the strength of the forward position, it 
may he noted that contracts have becn entered into of 
fairly large dimensions for best D.C.B. steams for France, 
with deliveries froin January Ist to March 3Ist next. 
The price paid is 90s. for bests and 70s. for smalls. This 
is a considerable enhancement of the prices which have 
been hitherto possible for French husiness. The quota- 
tions for neutral business fully accord with current figures, 
and it is unlikely that business would be entertained at 
less, unless there were special conditions. The coke market 
is on the whole rather better, and prices are hardening. 
There is a larger inquiry, and there is the promise of 
better shipping facilities. The following are the forward 
open market quotations :—-Northumberlands: Best Blyth 
steams, 95s. to 100s.; second steams, 90s. to 95s.; Tyne 
primes, { to 100s.; best steam smalls, 80s.: second 
smalls, 65s. to 75s.; best screened households, 100s. 
Durhams: Best gas coal, 85s.; second gas, 67s. 6d. to 
75s.; special Wear gas, 85s.: coking, 70s. to 80s.; bunkers 
for British boats, 65s. to 70s.; neutral steamers, 75s. to 
about 82s. 6d.; best beehive and patent oven coke, 85s. 
to 100s.; gas coke, 95s. to 100s. f.o.b. 











SCOTLAND. 
(From our own Correspondent.) 


Situation in the Steel Trade. 


THE prolonged strike of the bricklayers employed 
in the Scotch steel trade is having a serious effect on trace. 
A number of furnaces in the Lanarkshire and Ayrshire 
district have closed down, and the workers have been 
thrown out of employment. The scarcity of material is 
also beginning to affect the shipbuilding industry. Stocks 
are becoming greatly reduced and as deliveries are very 
meagre, certain departments may have to close down. 
From one source it is learned that the amount of material 
now procurable only permits of employment on the more 
important parts of vessels under construction, while from 
another source comes the information that consumers 
have found it necessary to place orders with English 
instead of Scottish producers. <A further extension of 
this strike may mean a complete disorganisation of the 
Scottish steel trade. 


Ironmoulders’ Wages. 


The Associated Ironmoulders’ Association of 
Scotland is taking a ballot of its members concerning a 
proposal to stop work in support of a demand for an 
increase of 15s. per week and the conversion of war bonuses 
into wages. 

Shipbuilding” int Scotland. 

The total tonnage launched on the Clyde during 
the month of October was the comparatively small one 
of 37,300 tons. This return is disappointing, insomuch as 
it was anticipated that the output would at least maintain 
the recent standard, if an increase could not be chronicled. 
The output for the past ten months, amounting to 455,000 
tons, is comparatively good compared with pre-war 
standards, with the exception of the years 1906, 1907, 
1912, and 1913, the last of which is the record. The 
recent railway strike and the present trouble in the 
steel trade have to be taken into account, however. 
There is plenty of werk on hand, even though few new 
eontracts are announced. Chief. among new contracts 
confirmed is an 11,000-ton passenger steamer, to be built 
by the Lloyd Royal Belge, Whiteinch, for its own owner- 
ship. Of the vessels launched during the past month, 
four were over 5000 tons :—Otaki, t.ss., 8000 tons, by 
Messrs. Barclay, Curle, for the Federal Steam Navigation 
Company, Londen ; Bruyere, ss., 5340 tons, by Macmillan 
and Sons, for the Liverpool, Brazil and River Plate Steam 
Navigation Company, Liverpool: Boma, cargo vessel, 
5242 tons, by Harland and Wolff, for Messrs. Elder, 
Dempster and Co.; and the Dundrum Castle, ss., 5200 
tons, by Harland and Wolff, for the Union-Castle Mail 
Steamship Company. Among the others, the most 
noticeable is the geared turbine steamer Antwerp, of 
2950 tons and 10,000 indicated horse-power, built and 
engined by Messrs. John Brown and Co., Clydebank, for 
the Great Eastern Railway Company. 


Another Coasting Combine. 


It is reported that Powell, Bacon and Hough, 
Limited, Liverpool, have added another to the list of 
interests by absorbing the firm of Messrs. G. and J. Burns, 
of Glasgow and Liverpool. It is only a fortnight since 
an agreement was concluded for the acquisition of Messrs. 
M. Langlands and Sons, Glasgow and Liverpool. This 
latest acquisition to the combine owns eighteen vessels 
of a total tonnage of 21,391 tons. Messrs, Burns were 
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neorporated in 1904 with a capital of £500,000, and the 
Burns Steamship Company four years later with a capital 
of £160,000. They had established services between 
Glasgow and Liverpool, Manchester, Belfast, Dublin, 
Lendonderry, Larne and various Seottish ports. It is 
understood that the customary policy in these absorptions 
will be adhered to, and the management and sailings 
remain unchanged as far as possible. 


Pig Iron. 


The production of pig iron is not so large as 
before the railway strike, but the trouble in the steel 
trade has weakened the demand. No. 1 foundry iron is 
more plentiful, and a fairly good turnover is reported. 
Forge also is plentiful. Stocks of hematite in makers’ 
yards continue to accumulate, deliveries to steel works 
being very small at present. Export is still very slow and 
is not ealeulated to improve quickly under the licensing 
system. 


Finished Iron and Steel. 


Apart from the trouble in the steel trade, business 
in finished material is very active. Work is plentiful in 
all branches and some mills have sufticient orders in hand 
to ensure employment well into the new year. Business 
in ship plates and boiler plates has been reduced to a 
low level, both for home and export, and it is in a manner 
unfortunate that imports from America are very meagre 
at present. Sheet makers have plenty of orders on hand. 
Galvanised material, however, is too dear to induce much 
business. Bar iron makers have a large amount of home 
work, and are paying very little attention to export 
demands meantime. All sizes and shapes are in request, 
rivet and hoop iron being particularly prominent. Tube 
makers are busy both with home and export orders, and 
all classes of engineering shops have a similar tale to tell. 
Overseas’ customers appear more reconciled to the high 
rate of costs, and with more steamers available business 
might easily be doubled. 


Coal. 


There has been little alteration in the Scotch 
coal trade during the past week. Outputs show little 
increase, and apart from drosses are easily disposed of. 
Home demands still account for the bulk of the production, 
and exports are curtailed through lack of tonnage. House- 
hold demands are now at a high level. Lanarkshire and 
Ayrshire collieries continue to send fair consignments to 
the Irish market. Collieries on the East Coast find diffi- 
eulty in overtaking export orders, which are numerous, 
and particularly for all qualities of steam coal. Apart 
from the scarcity of tonnage, business is restricted by a 
lack of empty wagons. The aggregate shipments from 
Seottish ports during the past week amounted to 142,570 
tons, compared with 189,837 tons in the preceeding week 
and 136,674 tons in the same week last year. Prices are 
still unchanged as per schedule issued by the Coal Con- 
troller :—-Ell coal, f.o.b. at Glasgow, 33s. 6d. to 35s.; 
splint, 35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; best 
sereened navigations, f.o.b. at Methil or Burntisland, 
36s. to 38s.; first-class steams, 35s.; third-class steams, 
3ls.; best steams, at Leith, 33s. 6d.; secondary qualities, 
32s. 6d. per ton; treble nuts, 30s.; doubles, 29s.; singles, 
28s. per ton in all districts, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Export Trade. 

THERE appears to be little doubt that in the 
very near future changes are likely to be brought about 
in the conditions governing the coal export trade. Inter- 
views have already taken place with the Board of Trade 
and others will follow shortly, but at the moment it is 
difficult to indicate exactly to what extent existing restric- 
tions will be removed or revised. The desire is for more 
freedom, and yet at the same time exporters are anxious 
that their interests should be safeguarded, which means 
& certain amount of control. For one thing, exporters 
are not a little alarmed at the prospect of foreign Govern- 
ments arranging for the supply of coal to their respective 
countries through direct representatives of those countries 
established over here. At the present time extremely 
little coal is going to Italy, except through the agents of 
the Italian Government, and it is greatly feared that the 
tendency for the French Government or Departments 
or groups to adopt similar means will involve serious 
consequences for coal exporters. Exporters are therefore 
anxious to have some form of protection, and there is no 
doubt that when their representatives next interview the 
Board of Trade concerning a revision of the present 
governing conditions, they will strongly urge that some 
measures be devised to save them from the ill-effects of 
French or Italian efforts to centralise their requirements, 
and thus eliminate the need for coal exporters. Quite 
recently the Swansea Committee for the supply of coal 
to France and Italy issued a circular in which it was 
stated that the French Government had not long since 
appointed an official representative in Newcastle, and that 
it proposed to appoint one in Cardiff for the South Wales 
district to watch the coal market generally and advise 
upon prices, &c. The Central Executive Committee 
regarded this as a very dangerous precedent, as it might 
ultimately lead to a French Government monopoly in 
the export of coal to the disadvantage of exporters. The 
Central Executive Committee has discussed the matter 
with the Mission Frangaise des Charbon in London, and 
protested against the appointment. During the discus- 
sion a very strong complaint was made by the French 
representative of the growing incompleteness of the 
daily returns made by the local committees. Some ex- 
porters put their returns in twelve or fourteen days late, 
and therefore all. exporters were urged to send in their 
returns promptly, as otherwise it provided some ground 
for the French Government appointing an official in each 
port. 





Transport Facilities for Inland Coals. 


On more than one occasion attention has heen 
called to the difficulties entailed in maintaining con- 
tinuity of work at pits and providing for adequate dis- 
tribution of coals to inland consumers, consequent upon 
the abnormal delay to rolling stock used for inland traffic. 
Mr. Finlay A. Gibson, the secretary of the South Wales 
Coalowners’ Association, has now issued a statement. in 
which he points out how the coal trade continues to be 
handicapped by the failure of the authorities to provide 
the necessary transport facilities and by the employment 
of the existing restricted supply of wagons without due 
regard to the conditions which govern regularity of work 
and efficient distribution in the South Wales coalfield. 
The coal is available, and as a matter of fact the collieries 
are in a position to increase the deliveries by several 


‘ thousznd tons more per week than the quantity now being 


supplied, but the congestion at certain points on the rail- 
Way system, the irregularity in the return of wagons and 
the diversion of wagons to distant places at times when 
they are urgently required at the collieries to prevent 
stoppages of work, prevent the dispatch of this available 
coal to points of consumption where it is so badly needed, 
and therofore perpetuate the grievances of household 
consumers in London and other districts. Investigations 
have recently been made into the question of the coal lost 
to houscholders and home consumers through the shortage 
in the supply of wagons. During September 25,000 tons 
of coal were lost to home consumers through a shortage 
of wegons, notwithstanding that empty railway wagons 
were sent from South Wales to other districts. Instances 
of delays in the transit of wagons where under normal 
conditions the time involved in the transit averaged from 
fourteen to sixteen days, are as follow :—In 787 cases the 
time taken from the day of dispatch from the colliery to 
the return of the colliery wagons from inland destinations 
ranged from twenty to thirty days; in 347 eases, from 
thirty to forty days ; in 136 cases from forty to fifty days : 
and in 103 cases, over fifty days. Cases were established 
in which it oceupied fifty-two, fifty-three, sixty-four, and 
even ninety days to return wagons, where the distance 
from the colliery to the consumer did not exceed 25 miles, 
the colliery and the works of the consumers being situate 
on the same main line. Mr. Gibson contends that it may 
not perhaps be possible to re-establish an efficient trans- 
port system for the service of the inland market until the 
supply of wagons has been very considerably increased, 
but the present difficulties can be very much mitigated 
by the devolution of a larger measure of administrative 
control to local people who are thoroughly conversant 
with the peculiarities of the trade, by the avoidance of 
the practice of s»nding wagons to distant parts of the 
country while on their return journey, and by the vigorous 
enforcement of a system by which colliery wagons would 
be returned promptly to the colliery owners. It has 
been discovered that even South Wales colliery wagons 
have beon used for the loading of coal from collieries in 
the Midlands. As far back as last February representa- 
tions were made to Government Departments with a view 
to the adoption of better means of distribution, but without 
result. The position, therefore, is that the coals are avail- 
able, yet on account of inadequate distributive machinery 
home consumers are losing coal, and important works 
are being rendered idle and workmen thrown out of 
employment. 


Distribution™of Home-grown Pitwood. 


Official notification of the dissolution of the 
Pitwood Allocation Committee has now been conveyed 
to South Wales colliery companies. The Government 
favourably considered this proposal, provided arrange- 
ments could be made for the present available supplies 
of home-grown wood to be distributed among the collieries 
s0 as to prevent a heavy financial loss to the country. 
The Coalowners’ Association therefore decided that it 
wes prepared to allocate to the collierics in this district 
all those quantities of home-grown supplies which had 
already been purchased in Area No. One for pitwood 
purposes, both by the Government and by merchants. 
This decision was coupled with a stipulation that the 
colliery companies will only accept pitwood which is 
suitable both as regards sizes and quality for use in the 
collieries, and that companies will claim the right to 
decline to accept wood which is unsuitable ; further, that 
the price to be charged for allocated home-grown wood 
delivered at the collieries shall be fixed each week and 
shall be the price current for imported wood ex ship. 
The Controller of Coal Mines has now intimated his 
acceptance of the terms and conditions, and has asked the 
Association to proceed with the allocation. This work 
is to be carried out by means of the organisation of the 
Monmouthshire and South Wales Colliery Owners’ Pit- 
wood Association, under tho direction of the Committee 
of the Coalowners’ Association. There is approximately 
500,000 tons of home-grown timber available for use in 
the South Wales district. 


Colliery Development. 


Fairly extensive development work is fore- 
shadowed in the Port Talbot and Avon Valley districts. 
A new pit is to be sunk at Cwmgwinau in the Duffryn 
Valley, between Port Talbot and Bryn A company has 
already been formed with a substantial capital to carry 
out this enterprise. The Skewen Wernafon Colliery Com- 
pany has also taken a lease of a large portion on the 
mountain between Baglan and Cwmavon, where it is 
proposed to make a drift. Baldwins. Limited, have pur- 
chased a portion of the plant at the Whitworth collieries, 
Tonmawr, in the Afon Valley, and this plant will be re- 
moved to the new pits which this firm is sinking at 
Margam and Aberbaiden. The Whitworth pits were sunk 
by a German firm, and a considerable amount of valuable 
plant was erected, but on account of the abnormal diffi- 
culties met with regarding water in the pits, the sinkings 
were abandoned. As regards other development work, 
the Imperial Navigation Coal Compeny, Limited, is 
conveying electric power from its generating station at 
Treforest to its Duffryn Rhondda and Cynon pits, in the 
Avon Valley. This work is expected to be completed 





during the next six or eight weeks. The Meiros Collieries, 





Limited, is to sink new pits for the purpose of working the 
steam coal measures near Penprisk, Pencoed, and as 4 
result of this enterprise important industrial developments 
are looked for in this district. 


Current Business. 


There has been no special feature in current 
operations on the coal market this week, as business has 
been very quiet. For prompt loading the tone has ruled 
weak. Very patchy conditions have obtained as a result 
of tonnage being by no means too plentiful and of sales. 
men not being able to get their coals shipped with sufficient 
promptitude to ensure smooth and regular work at the 
pits. For this reason they have been prepared to make 
concessions in price to buyers who could provide an imme- 
diate outlet for their coals. But for forward shipment 
colliory salesmen generally have different ideas. The 
strike of the American miners has had no immediate 
effect upon this market, but its influence will be felt later 
as tonnage diverted from the States finds its way to this 
district, and consequently colliery salesmen are very 
cautious about accepting orders ahead unless they get 
prices showing considerable advances upon the figures 
they are ready to accept for prompt loading. At the 
present time superior Admiralty coals can be bought for 
quick shipment at about 70s. to 72s. 6d., but for a week 
ahead the price is 75s., while for later movements the 
ideas of many salesmen are about 80s. Ordinary second 
Admiralties and Monmouthshires range about 67s. 6d. 
to 70s. for early delivery, but for backward positions 5s. 
or more is indicated. Dry large are fairly steady, and the 
same can be said of Nos. 2 and 3 Rhondda large and 
through coals. Best bunker smalls keep about 55s., but 
60s. is quoted in most cases for delivery the second half 
of this month. Ordinary smalls are on the basis of 50s. 
to 52s. 6d., while inferior grades can be bought as low as 
40s. Patent fuel makers are fully sold, and coke main- 
tains 107s. 6d. to 110s., while pitwood is plentiful and 
prices are about 45s. to 47s. 6d. 


Newport. 

The tone of the market has been easy for early 
loading, as the tonnage situation has not been altogether 
what could be desired. In the circumstances superior 
Monmouthshires have heen obtainable at 64s. to 70s., 
though higher figures are demanded for forward loading, 
as the position is shortly expected to improve. Newport 
smalls are about 47s. @d. to 50s. 


Swansea. 

There has been very little movement in the 
anthracite market, as compared with a week ago. The 
tone keeps very good, and there is a fairly extensive 
inquiry for all descriptions of anthracite coals. Colliery 
companies are well booked up, and the majority have 
difficulty in keeping pace with their commitments 





Latest News from the Provinces, 


WALES AND ADJOINING COUNTIES, 


Swansea Metal Market. 


The tin-plate market maintains a very firm tone, 
the demand continuing brisk. Prices rule about 43s. 6d. 
to 44s. 6d. per box net f.o.b. Swansea for LC. 20 14 

112 sheets, and 72s. to 73s. per box net for U.S. ternes, 
28 x 20 112 sheets. Other prices are :—Galvanised 
sheets in bundles, 24 G., £35 per ton net f.o.b.; sheet 
and tin-plate bars, £15 per ton net delivered ; block tin, 
£273 15s. cash, £274 5s. three months ; copper £99 15s. 
cash, £100 three months; Spanish lead, £32 10s. cash, 
£32 15s. three months; spelter, £44 15s. cash, £45 5s. 
three months ; Welsh hematite, £10 17s. 6d. per ton net 
delivered. 








Royat Institvution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 3rd 
instant, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The special thanks of the members were returned 
to Mr. Richard Preece for his donation of £100 to the fund for 
the promotion of experimental resecrch at low temperatures ; 
to Mr. Robert Mond for his gift of laboratory material ; and to 
Sir Humphry Davy Rolleston for his gift of a drawing of Sit 
Humphry Davy's birthplace and a water colour of his statue 
in the Market Place, Penzance. The Right Hon. Lord Rayleigh, 
Mr. L. Griffin, Lieut.-Col. A. E. Le Rossignal, and Mr. E. Basil 
Wedmore were elected members. The chairman announced 
the death of Professor A. P. N. Franchimont, an honorary 
member of the institution, and a resolution of condolence with 
the relatives was passed. 


THe Brewers’ Exatririon.—The thirty-sixth Brewers 
Exhibition and Market has been held this week at the Agri- 
cultural Hall, Islington, and closes to-day. It cannot be said 
to have revealed anything startlingly novel, and it gave us the 
idea that its coming had taken many manufacturers unawares, 
and that they had found themselves not quite in full swing 
again after the upheaval of the last five years. As showing, in 
some measure, what we mean, there was quite a number of 
stands with vacent places, which might have been filled with 
machines. Some stands, too, were in an incomplete condition, 
and evidentelly intended to remain so. All the stands, however, 
were not by any means in this condition, and some were par- 
ticularly well arranged. For instance, the makers of lorries 
and trailers specially designed for brewers’ use showed some 
really excellent vehicles. Then, again, the exhibits of bottle- 
washing, filling and labelling were not only numerous, but good. 
Possibly the best series of exhibits, in its way, in the whole 
Exhibition was that comprising thermometers and other meesur- 
ing instruments used in brewing. Of the actual machinery used 
in brewing, however, there was but little. There were a few 
malt mills, a few grain dressers, end a few cold-producing 
machines and “ frigs,’’ or refrigerators. Of liquor containers 
there were some of aluminium, some of enamelled metal, and 
some of wood. Conveying machinery was well, if sparingly, 
represented. Mineral waters and the machinery for making and 
dealing with them were much in evidence, 





16 


ts 


t 
4 
; 
} 
f 
t 





Nov. 7, 1919 


THE ENGINEER 


477 











French Engineering Notes. 
(From our Correspondent in Paris.) 
Closing of Foundries. 


THE prospect of an economical crisis due to the 
shortage of coal has been so long foreshadowed that the 
closing of the foundries in the Roubaix and Tourcoing 
districts should not have occasioned surprise. Yet the 
total cessation of an important industry has come as a blow 
after the reassuring statements of the Minister of Recon- 
stitution, who has all along asserted that if the supplies 
of coal were not ample, they would, with economical use, 
be sufficient. The northern founders explained more than 
three months ago that the situation was becoming critical. 
They complain that nothing has been done to provide a 
romedy, and affirm that as they are equally short of pig 
iron the fault is due to the disorganised transports, which 
appear to be getting worse every day. All through the 
country the sidings are encumbered with wagons surren- 
dered by the Germans and purchased from the British and 
Americans, and, curiously enough, everything is being 
done to accelerate repairs and the building of new rolling 
stock. The trouble arises chiefly from a dearth of locomo- 
tives owing to the unsuitability of the German locomotives 
which were for the most part returned as useless. Another 
cause of this disorganisation is attributed to the eight 
hours’ day, which has necessitated a big increase in the 
number of railwaymen who have not yet sufticient expe- 
rience to ensure a satisfactory service. On the other 
hand, the Minister lays all the blame on the strikes in 
France and in England, which have considerably reduced 
the home production of coal and lessened the consignments 
of fuel to this country. If the foundries in the Nord have 
been closed down it is not surprising to learn that indus- 
tries in other districts are threatened with the same fate, 
while the gas and electrical services everywhere are becom- 
ing less efficient through the shortage and bad quality of 
fucl. Nevertheless, it is stated that Havre and some other 
ports are congested with coal. 


Electrical Distribution. 


As the fuel situation becomes more critical 
increased attention is given to the distribution of energy 
from hydro-electrical installations in the Alps and 
Pyrenees, and a scheme is being pushed forward which 
aims at no less than supplying Paris and the northern 
departments with electrical energy from the Pyrenees and 
the range: of mountains known as the Massif Central. 
As the result of the huge development of its manufacturing 
resources during the war the Paris district has become one 
of the greatest industrial centres of the country. The fuel 
problem is affecting it more acutely than the other indus- 
trial districts, for the reason that the coal has to be obtained 
from long distances and has to bear the burden of heavy 
freights. The only hope for the future appears to lie in a 
general electrification of the works and factories, which 
in time will be partially effected with energy supplied from 
the Rhone, but as it will take many years to carry out 
that enterprise it is hoped that the new scheme will provide 
all the energy that will be needed at a comparatively early 
date, at the same time that a continuation of the lines to 
the Nord for municipal and industrial purposes will release 
large quantities of coal for other requirements. It is 
evident that the time is not far distant when the country 
will be so well equipped for the distribution of electrical 
energy at low cost that it will be practically independent of 
supplies of solid fuels. , 


An Industrial Syndicate. 


The market for all descriptions of raw material 
is so utterly lacking in stability that manufacturers have 
been obliged to take precautions to ensure that they will 
be able to obtain material at reasonable prices. At present 
quotations are nominal, and buyers never know the prices 
they may be called upon to pay for further supplies. The 
recently formed Groupement de Consommateurs de 
Produits Métallurgiques, comprising all the leading engi- 
neering concerns in the Paris district and a large number 
in the provinces, has acquired the Hagodange Works in 
Lorraine, with its iron ore mines, blast-furnaces, steel 
works, and rolling mills, and it will be run not only to 
supply members of the Groupement with material, but it 
is also intended to act as a regulator of prices on the open 
iarket. Nevertheless, like most other works, the Hagodange 
is threatened with a shortage of fuel, and the Groupement 
has been interviewing the Minister of Reconstitution with 
a view of securing his aid to obtain sufficient supplies of 
coke. It is probable that if the market were not so com- 
pletely disorganised by the fuel shortage there would not 
be the same excuse for the exaggerated inflation of raw 
material prices. 


A Production Syndicate. 


Still another organisation is the Confédération 
Générale de la Production, which was created nearly three 
months ago at the instance of the Minister of Commerce, 
and includes more than a thousand professional societies 
representing the manufacturing interests all over the 
country. The idea of the Confédération is to centralise 
the efforts of the societies with a view of doing what is 
necessary to carry out recommendations for facilitating 
production and putting a check upon legislative measures 
that during the past year have been doing incalculable 
harm to the industry. It will investigate every problem 
affecting the national industries, and will serve as a powerful 
intermediary between manufacturers and the Government. 
The problems are so numerous and intricate that it will 
need much patient work to redress the situation. Mean- 
while there are recriminations on all sides, and the Lille 
Chamber of Commerce is agitating strongly for immediate 
action, notably a suspension of the eight hours’ day, 
which, it affirms, is largely responsible for the diminished 
production and disorganisation of transports. 











British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-o, 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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SWITCHGEAR. 


132,909. October 12th, 1918.—ProrectivE ARRANGEMENTS 
ror Exvecrric DistriputTinc Cases, Electrical Improve- 
ments, Limited, Milburn House, Newcastle-upon-Tyne, and 
J. R. Beard, The Oval, Benton, Northumberland. 

This invention relates to protective arrangements for electric 
distribution cables and has special reference to the protection of 
high-voltage cables which are provided with what is usually 
known as “‘ grading sheaths.”” The object of the grading sheath 
is to “‘ grade ”' the insulation, ¢.e , to regulate artificially the dis- 
tribution of stress in the insulation. In Fig. 1 A represents a 
high-voltage cable or conductor provided with a grading sheath 
B. At each end of the conductor A is a transformer C having 
one end of its primary winding D connected to the conductor A 
and the other end earthed or connected to neutral. The secondary 
winding E is similarly connected to the grading sheath B and to 
earth. Thus in this case the secondary winding E will raise 
the grading sheath B to the desired potential. Connected 
between the grading sheath B and a tapping point F on the 
primary winding D, normally at a potential equal to that of the 
grading sheath B, is a relay G which controls a circuit-breaking 
device H acting to open the circuit of the conductor A.  Alter- 
natively the secondary winding E may be connected between the 
grading sheath B and the conductor A. In the arrangement 
shown in Fig. 2 each end of the conductor A is connected to 
earth or neutral through two reactances K and L, the mid 
points—or other points at equipotential—of the two reactances 
being joined by the primary winding M of a transformer and the 
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mid point of the reactance L being connected to the grading 
sheath B. The secondary winding N of the transformer is 
connected in circuit with the circuit-breaking device H. In 
both examples the balance of potentials in the relay or circuit- 
breaking circuit will be upset on the occurrence of a fault affect- 
ing the insulation of the grading sheath B or of the high-voltage 
conductor A, and the protective devices or circuit breakers will 
come into operation to cut out the conductor. In the event of a 
heavy fault current due to disturbances elsewhere on the system, 
passing through a sound cable protected by an arrangement 
according to this invention, relatively large voltages may be 
produced between the two ends of the grading sheath, these 
voltages being due to induction and to the voltage drop in the 
main conductor. Such voltages may cause excessive currents 
to flow in the grading sheeth and to prevent or reduce such 
currents and any disturbing effects which they might have on 
the protective arrangement described, means may be adopted 
to impose counterbalancing voltages in the circuit containing 
the grading sheath, such as, for instance, by placing in circuit 
with the grading sheath the secondary of a transformer whose 
primary is energised by the current in the main conductor or 
by other suitable selected currents or voltages. Other means 
may also be adopted either separately or in combination, such 
as insulating the adjacent turns of the conductor forming the 
grading sheath or adjusting the mutual inductance of the grading 
sheath and the main conductor. The specification contains two 
additional alternative arrangements of the cireuits.— October 2nd, 
19. 


132,928. November llth, 1918.—Sprinc Contact Crips ror 
REPLACEMENT Exvecrric Fuses, J. Hunter Collie, 22, Hill- 
road, Claughton, Birkenhead. 

This invention relates to spring contact clips for replacement 
fuses, and is particularly applicable to that type of fuse in which 
the fuse wire is supported by a carrier having at opposite ends 
cylindrical metallic contact caps A to which the ends of the fuse 
wire are connected. B are U-shaped contacts having in-turned 
ends which are preferably concave so as to follow the contour 
of the portion of the metallic end caps with which they normally 
make contact, as shown in Fig. 1. The normal distance apart 
of these edges before the fuse carrier is inserted in position is 
somewhat less than the diameter of the end caps A. In inserting 
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the fuse each end is loceted in the first instance as shown in 
plain dotted lines in Fig. 2, and a vertical downward pressure is 
applied, whereupon the sides of the contact clips B yield and the 
fuse carrier ‘‘ snaps’ into the position shown by the chain- 
dotted lines in Fig. 2 and the full lines in Fig. 1, its further down- 
ward movement being arrested by a suitable stop. In the 
example illustrated the auxiliary U-shaped contacts C form the 
stops to arrest the downward movement ; the edges of C are 
turned inwardly and the edges are shaped to fit the contour of 
the caps A. The contacts C carry end locating pieces D, which 
serve to retain the carrier in axial alignment. It will 
be seen that the contacts C not only form stops to limit the down- 





ward movement of the fuse carrier, but also provide additional 
surfaces to carry the current, and as the fuse carrier caps, each 
time they are inserted in the contacts, have to move from the 
position shown in plain dotted lines in Fig. 2 to the position 
shown in chain-dotted lines, such movement automatically 
cleans the contacts surfaces and the snap action with which the 
carrier enters the contacts ensures that it is inserted fully into 
correct contacting position.—October 2nd, 1919. 


132,936. November 19th, 1918.—Erxecrric Switcues, A. H. 
Railing, C. C. Garrard, and A. F. Searle, all of 67, Queen 
Victoria-street, London. 

This invention relates to improvements in connection with 
electric switches having quick-make and quick-break actions of 
the type in which the stored energy of springs is made to function 
on either side of a “‘ dead centre ” to operate the movable con- 
tacts to the on and off positions. Fixed contacts are provided 
of the spring clip or other suitable type such as A, which are 
fixed to terminal blocks B bolted to the insulating bases C 
which are mounted in the switch case D. The movable contacts 
E are carried on insulated steel bars F. These bars are in turn 
attached at their centres to a cross guide bar G, which can have 
a sliding motion imparted to it whereby the movable contacts 
are made to meet the fixed contacts A or recede therefrom. 
Suitable guides H for the ends of the bar G are provided to ensure 
its rectilinear motion. Below the sliding bar G and connected 
to it at its ends by two slotted links K is a sliding spindle L, 
on each end of which is pivoted a pair of links M whose outer 
ends are open slotted. ‘The links M extend right and left of the 
sliding spindle L, the open slots of those on the one side fitting 
over the operating shaft N of the switch, and the slots of those 
on the other side fitting on fixed studs, the slotted ends being 
capable of both sliding and turning on the shaft and studs. 
Near the slotted end of each link is riveted a pillar, and 
between the pillars on each pair of links is stretched a suitablo 
helical spring. On the operating shaft N are fixed two forked 
levers Q, one near each end, which embrace the sliding spindle L, 
and there is also fixed or keyed on the outside end of this shaft 
the operating handle R. In the case of a switch fuse combina- 
tion the tops of each pair of movable contacts E are provided 
with suitable terminals 8, which are bridged by suitable enclosed 
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fuses such as T. At the top of the switch case are fixed spring 
clips U adepted to engage the guide bar G at the full off position 
of the switch. In order to operate the switch to the open 
position the operating handle R is pulled to rotate the shaft N, 
so moving the forked levers Q in an upward direction until their 
lower prongs strike the sliding spindle L, and by the continued 
movement the spindle is brought to the top of the slots in the 
slotted links K which join the sliding cross guide bar G to the 
sliding spindle L. By this time this spindle L will have brought 
up the spring-connected links M until they almost lie in the same 
horizontal plane with each other, thus approaching a “ dead 
centre,” the links M turning and sliding at their slotted ends on 
the main shaft N at the one side and on the fixed studs at the 
other side. This action of the links extends the helical springs 
storing energy. The upward movement being continued, the 
sliding spindle L pushes directly against the top of the slots in 
the slotted links K and since they are directly coupled to the 
guide bar G, it follows that the moving contacts E begin to move 
upwards and the movement is continued until the moving con- 
tacts E are on the point of leaving the fixed contacts A. By 
this time the sliding spindle L is just over the dead centre and 
the helical springs fully extended, can now function to force 
upwards the ends of the links M and thereby cause the movable 
contacts E to fly to the “ off ” position, and thus after the spindle 
has passed the “ dead centre ” the stored energy of the springs 
completes the motion automatically. At the full “ off ” position 
the guide bar enters the above-mentioned spring clips U placed 
at the top of the switch case D, so that on closing the switch, 
when the reverse of the above described operation takes place, 
the function of the clips is to retain the slotted links in the 
“off” position until the upper prongs of the forked levers Q 
have time to push down the sliding spindle and so stretch the 
helical springs before the sliding spindle L pushes against the 
lower ends of the slots in the slotted links K to commence the 
bringing down of the moving contacts.—October 2nd, 1919. 


TRANSMISSION OF POWER. 


132,990. April 23rd, 1919%—Stor Vatves, R. Kilburn, 63, 
Birkby-crescent, and J. Hopkinson and Co., Limited, 
Huddersfield. 

In this stop valve special arrangements are made to prevent 
the working parts being damaged when the valve is serewod 
down hard. The lower or inner end of the spindle D is formed 
with a recess F of square or other non-circular cross section, 
adapted to receive the correspondingly shaped nut G. This nut 
is made in two parts and is formed with a collar J midway of its 
length. At the upper or outer end of the screw-threaded stem C 
is formed a collar or part K which is not screw-threaded. The 
lid of the valve is made in two parts L, M, the part L containing 
the usual gland packing, and the part M being formed with a seat 
at N for supporting the collar J of the nut. The — part L 
of the lid, moreover, serves to hold down the spindle D by bearing 
on the shoulder O of the spindle. If the spindle D is rotated 
in the proper direction for opening the valve the serew-threaded 


' stem C is compelled to travel upward into the hollow of the spindle 


D, thus opening the valve. And when the spindle D is rotated 
in the reverse direction the stem C travels downward until the 
collar K at the end of the stem abuts against the nut G and 
further movement is thereby stopped. Any stresses introduced 
by screwing down the valve hard are all confined to the spindle, 





473 


THE ENGINEER 


Nov. 7, 1919 








and no pressure is put thereby on the body of the valve. Simi- 
larly the opening movement of the valve is limited by the end 
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of the screw-threaded stem C abutting against the inner end of 
the hollow in the spindle D.—October 2nd, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


132,930. November 12th, 1918.— SHARPENING FiLes, N. P. 
Nielsen, 6, Odensegade, Aarhus, and N. L. Bressendorf, 
20, Roarsvej, Aabyhj, Denmark. 

The ess¢nce of this idea is to submit files to a spray of acid 
for the purpose of re-sharpening them, and then to leave them 
standing, tang downwards, for the acid to take effect. The 
object of this system, in comparison with the usual method of 
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mimersing the files in acid, is to allow the ccid to accumulate 
on the front face of the teeth and concentrate its corroding action 
on this part. The illustrations show the apparatus used and 
the method employed to support the files in such a manner that 
both faces can be sprayed with acid and the files then brought 
into a vertical position while the action of the acid continues.— 
October 2nd, 1919. 
132,997. May 7th, 1919.—Piston Groovixne Toor, L. 
Franklin Munger, Hotel Kimball, Springfield, Mass., U.S.A. 
This is a tool for trueing up the piston ring grooves in worn 
pistons while they are in place. "The body A of the tool is 2 
casting with its inner face curved on a radius corresponding to 
that of the bottom of the groove. Each arm of the carrier is 
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brought to a sharp edge, so that the tool mey be used to scrape 
out the carbonised oil from the groove. Each arm is also pro- 
vided with a hook so that it may be engaged by a wire passed 
around the piston for the purpose of holding the tool in the 
The cutter or scraper B, formed with a proper cutting 


groove, 
October 2nd, 1919. 


edge, is adjusted by a threaded taper pin C. 


MINES AND METALS. 


133,001. Mey 19th, 1919.—Rock Dritts, J. A. Yule, Falkland 
Mansions, Glasgow, West. 

This is an adaptation of the old principle of the compornd 

hoe blade, in which a hard cutting edge is supported by a 





softer and more easily worn backing, to the services of rock drill- 
ing. The inventor says that the softer backing material is pre- 
ferably of expanded metal. The several layers of hard and soft 
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steel are united by eleetrie welding. The illustrations show 
several forms of drill bit, in which A denotes the hard tool steel, 
B the softer backing, and C the water passage, where the drill is 
hollow.— October 2nd, 1919. 


MISCELLANEOUS. 


132,985. March 25th, 1919.--SussTiruTES FoR PEBBLES IN 
‘TuBEe Mitts, W. G. Watkins, 158, Pear Tree-street, Derby. 

In this specification the inventor claims protection for the use 
of bodies, having a length slightly greater than their diameter, 
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for insertion in tube mills used to grind various materials. No 
mention is made of the cless of material used to make the grind- 
ing bodies. The illustrations show various elternative forms. 
October 2nd, 1919. 





























MOTOR CARS AND ROAD TRAFFIC. 


132,938. November 22nd, 1918.—ExLectTricaLty Proretiep 
Venicies, J. Pattison Kemp, 62, Broad-street, Birmingham 
and F. V. Bornand, 37, Bennett’s-hill, Birmingham. 

Ordinarily the accumulators used on electric vehicles ar« 
wdapted to be charged from supply circuits of 110 volts or less 

In this country direct current is generally supplied at 220 volt< 

or thereabouts, and to charge the accumulators from a suppl 

circuit at this voltage involves the use either of wasteful resist 
ances or of an expensive motor generator constructed to give 
current at the required voltage. The present invention com 
prises the use on the vehicle of two groups of accumulator: 
which can be connected either in parallel or in series for chargin: 
from an external source of supply. The invention also com 


N°132,938 c 
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prises controlling or regulating apparatus for working the 
accumulators. To limit the charging current use is made of 
the motor controller resistance, and the accumulator controlling 
switch is so constructed that it cannot be put into the charging 
position until all the limiting resistance is in action. The charg- 
ing current can be varied by adjusting the limiting resistance. 
Also the controlling switch is such that the motor circuit is put 
out of action when the accumulators are being charged. The 
accumulators A are arranged in two groups and these can be 
connected either in series or in parallel either to the motor B or 
to the charging terminals C. The resistances D connected to 
the motor controller E are also connected to studs F in the 
charging circuit so that they can be used for regulating the 














charging current, a switch arm G being provided for bringin 
the desired amount of resistance into action. Four arms H? 
each hinged at one end and moveble over a group of five contac 
studs K, serve to effect the desired changes in the cireuit eo). 
nections. These arms are ccupled by a link L so that they all 
move together. In the position shown the eccumulators ayy 
connected in series in the charging circuit. When moved t., 
the next studs the accumulators are connected in parallel in {)\¢ 
charging circuit. On the third studs the accumulators are 6), 
open circuit. On the fourth studs the eccumulators are ¢o)). 
nected in series in the motor cirevit, and on the fifth studs they 
are connected in parallel in the motor circuit. Any convenient 
means are provided for preventing the movement of the arms H 
to the second and first positions above mentioned until the arm (; 
has been moved to the position shown, in which the maxim, 
resistance is in series with the charging circuit. Also the moto; 
controller E is inoperative unless the arms H are in the fourth 
or fifth positions referred to.—-October 2nd, 1919. 








Forthcoming Engagements. 


TO-DAY. 


Tue Tecunicar [Nspecrion AssociaTion.—Rooms, the Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper: “ The 
Spectroscope in the Science of To-day,” by Professor Baly, 
7.30 p.m. 

SATURDAY, NOVEMBER 8ru. 


King’s College, Strand, W.C, 2 


Lonpon County CouNCIL.- 
Robert Donald. 


Lecture: “The Channel Tunnel,’’ by Mr. 
11 a.m. 

MANCHESTER AssOCIATION OF ENGINEERS.-—Lecture hy 
Lieut.-Colonel Bowden, B.E., O.B.E., M.1. Mech. E., * Rail 
way Transportation in Forward Arees in France.’ 7 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Assembly Koon, 
The Cycling Club, Cavendish-street, Keighley. Lecture, 
* Drilling Mechines, Drilling, and Twist Drills, with a Treatis: 
on Workshop Practice as affected by the foregoing.” Hlu 
trated with lantern slides. By Mr. Sam Gledhill. 6.30 p.m. 


WEDNESDAY, NOVEMBER. L2rn. 
University oF Lonpon.-—University 
* Guest’s Law and Design,’’ by Mr. J. J. 
AERONAUTICAL SOCIETY OF GREAT BRITAIN 
Society of Arts, John-street, Adelphi, WC. 2. 
Physical and Psychieal Effects of Altitude,”’ 
Atkin Swan. 8 p.m. 


College. Lecture, 
Guest. 7 p.m, 
Theatre, Royvel 
Lecture, “ Sony 

by Dr. Ches. 


THURSDAY, NOVEMBER l13rn. 

True Instrrurion or Evecrrica, KNGineers. Institution 
of Civil Engineers, Great George-street, S.W. 1. THe President, 
Mr. Roger T. Smith, will deliver his opening address.6 p.m. 

Tue Instirution or EvectricaL ENGiIneers, — Institution 
of Civil Engineers, Great George-street, Westminster, 5.W. | 
President’s address. 6 p.m. 


FRIDAY, NOVEMBER liru. 


Royat Sanirary Instirutre.—-Town Hall, Bootle. Di 
cussion: ‘* Reconstruction of the Public Health Services,” 
opened by Dr. E. W. Hope, Medical Officer of Health, Liverpool. 
7 p.m. 

WEDNESDAY, NOVEMBER 197n. 

LIVERPOOL ENGINEERING Society.—Royal Institution. Paper 
by Mr. H. B. Ward, M.C., M.Sc., on “ Progress in Sewage Dis- 
posal.” 8 p.m. 

INsTITUTION oF ELecTRIcAL ENGINEERS: WIRELESS SE‘ 
TIONAL MEETING.-—Institution of Civil Engineers, Great George- 
street, Westminster, S.W. 1. a “The Design of Multipl 
Stage Amplifiers using Three-electrode Thermionic Values, 
by Professor C. L. Fortescue. 6 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A private limited compeny with the title of British Steel and 
Iron Exporters, Limited, was registered towards the end of last 
month. The managing director is Mr. W. Ridley Makepeace. 


Mr. CHar.es P. Sparks, M. Inst. C.E., M.I.E.E., has resigne:! 
his position with the County of London Electric Supply Com 
pany, Limited, and from January Ist, 1920, will cease to act as 
engineer-in-chief of that company. Mr. A. R. Bacon has been 
appointed chief station engineer, and Mr. J. D. 
meins engineer. 

We are asked by the Lodge Sparking Plug Company, Limited, 
of Rugby, to state that in order to put its business on a basis 
rendered necessary by its present scope and to allow for factory 
developments to meet the demand for its sparking plugs, a 
new company is being formed, and will be registered on Novem 
ber 19th, to take over and carry on the business. Opportunity 
is being taken of the reconstruction to shorten the name of the 
company, which will in future be known simply as ‘ Lodge 
Plugs, Limited.”’ There is to be no change in either its owner- 
ship, manegement or general policy. 

We are asked to state that arrangements have been com 
pleted for the amalgamation of the business carried on by Mr. 
tobt. W. Paul, at New Southgate, London, with that of the 
Cambridge Scientific Instrument Company, Limited. Mr. 
Paul will join the board of directors, and the manufacture ot 
instruments will be continued both at Cambridge and at New 
Southgate. Until the end of the year the selling and manu 
facturing arrangements will be as at present existing, but on 
January Ist, 1920, the name of the company will be altered to 
the Cambridge and Paul Instrument, Company, Limited, and 
as soon as possible the head office and showrooms will be trans- 
ferred to London, 


Dallas chief 








Tue Instirution oF AUTOMOBILE ENGINEERS.—Advantaxe 
is to be taken of the presence of the motoring world in London 
during Olympia Show week to hold a reception of the members 
of the Institution of Automobile Engineers. The idea is to 
afford members an opportunity of meeting the Council and each 
other in a more sociable manner than is generally possible «| 
the monthly meetings. The President and Council of the 
Institution will open the meeting by holding a reception, and 
the President will then make a short address pointing out the 
functions and privileges of the Institution. The reception will 
take place at the Kensington Town Hall on Thursday, Novem- 
ber 13th, at 3.30 p.in., and invitation cards for members and 
lady friends should be applied for without further delay. 
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A rchitectural Draughts- 
MAN REQUIRED by the Govern- 
ment of the Gold Coast for the Public 
Works Department, for two tours, each 
months’ service, with possible extension, 


Ae 


wei’ 
ed ¢ o0-£10-£400 a year, and a war bonus of £120 
a year, n will be continued until six months after 
the restorstion of Peace, and will then be recon- 
sidered. !ree single quarters and first-class passages. 


_ al leave in England on full salary,—-Candidates, 
ge who should be neat and expeditious 
age chtait ien, and have had considerable experience 
in an Architect’s Office or in the Arcnitect’s Depart- 
ment of « large Municipal Engineer's Ottice, and who 
are Associates of the Royal Institute of British 
Architects, should apply at once in writing to the 


CROWN AGENTS FOK THE COLONIES, 4, Mill- 

bank, London, 8.W. 1, giving brief details of age and 
experience, and quoting M/Gold Coast 9339, 2189 

. E ° 

Assistant {ngineer Re- 

QUIRED tor the Lagos Town 

‘ As Nigeria, for two tours of twelve 

months’ service, with possiple extension. 

Salary £200 a year, rising by annual increments of £15 


to £400 a year, and a war bonus of £12u a year, which 
will be continued until six months after the restora- 
tion of Peace and will then be reconsidered. Free 
single quarters and first-class passages, Liberal leave 
in Kngland on full salary, Candidates, age 23-35, 
must have been articled to a Municipal or Civil Kngi- 
neer of standing, and have had considerable experi- 
ence in the work attacned to sucn an otice. ‘They 
must be able to fake Levels, Prepare Surveys, Quan- 
tities, Specifications, and should be particularly 
experienced in Modern Road Construction (Lar- 
macadam, &c.), Drainage, Building Construction (in 
Ferro-concrete), and Vroperty Vatuation. ‘hey should 
be good Draugntsmen and have experience in Adminis- 
tration ot Building Kegulations and be able to control 
wen.—Application should be made in writing to the 
CROWN AGENTS FOR THE COLONIES, 4, 
milibank, London, 8.W. 1, quoting M/9263. 213z 


° + . 

Assistant Engineers Re- 

QUIRED by we Government of 

A Straits Settlements for % years’ 

service in the Public Works Vepartment, 

with prospect of permanency, Salary £360-£15-£450, 

duty allowance of £75 a year, and a war bonus of 3u 

per cent. of salary. Free passages.-—-Candidates, 

5 years of age, preferably single, who must have 

passed either the A.M. inst. C.K. examination or that 

heid by the Institute of Municipal and County Enegi- 

ners, and have had at least 4 years’ practical experi- 

ence (exclusive of pupilage) as Engineering Assistants, 

ouuld apply at once in writing, giving brief details 

age and experience, to the CRUWN AGEN'IS 

yor tHt COLONLES, 4, Millbank, London, 8.W. 1, 
quoting M Straits v24u, 2133 








ASsistant Mechanical 
FPNGINEER REQUIRED for ser- 
vice in the Government Factory, 


Colombo, 
dential service, 
per annum, rising by 
400) per annum, and a 


Ceylon, for tnree years’ resi- 
WIL possivic extension, Salary £4100 
annual increments of £25 to 
War ailowance of £90 per 
annua Free passages. Candidates, under 30 years 
ot age, and unmarried, who must Nave served a full 
apprenticeship to a mechanical engineer and taust have 
a thorough knowledge of machine construction and 
design, workshop methods, works management and 
organisation. should apply at once (by letter), giving 
priet details of age and experience, to the CKhOWN 
AGENts FOR THE COLONIES, 4, Millbank, 8.W. 1, 
quoting M, Ceylon 9266, 2245 


[)raughtsman er 


for tne Gold Coast Government for 


railway construction, for two tours each 
P _ Of J2 ameonths’ service. Salary £500 a 
Year, Free first-class passages. Liberal leave in 


hagland on full salary, Candidates, age 25-35, who 
just be good draughtsmen with considerable expe- 
rence In an engineer’s office, preferably on railway 
construction, and are able to plot surveys and levels 
and take out quantities, should apply at once by letter 
ziving brief details ot experience and age, to the 
CROWN AGENTS FOR THE COLONTES, 4, Mill- 
hank, London, S.W. 1, quoting M/Gold Coast 9325 






>. 
244 


° ° ~ ° 

_) unior Mechanical Engi- 

NEER REQUIRED for the Govern- 

jie" or the Gold Coast, Mechanical Enzi- 

1 ering Branch of the Pubiie Works 
epartme nt. fer two tours each of 12 months’ service, 
with possible extension. Salary £100 per annum, with 
* duty allowance of £80 a year and war bonus of £120 
ber ai num, which will be continued until six months 
an the restoration of peace and will then be recon- 
rier 1. Free single quarters and ‘irst-class passages, 
sabera 1 leave in England on full salary. Candidates, 
“eet 20-35, who are members or associate members of 
Trane a Mechanical Engineers or hold Hoard of 
“oa ah ificates and have had good practical . train- 
ee) ; Rigen | experience in engineering workshops 
an the erection, maintenance, and repair of motor 





institute 


cits. oil engines, and gas producer plant, should apply 

oe « (by letter), giving brief details of experience 

COLONES og the, CROWN AGENTS FOR THE 

MG ES, 4, Millbank, London, S.W. 1, quoting 
1 Coast $390, 2213 








Royal Navy. 
APPL IC ATIONS — are 


& 
ee 
‘ for APPOINTMENTS as 
iso, MASTERS to carry ~on the | 

on tor Boys and Men in the Royal Na 
an vants thould bave had experience in ‘Teaching, 
: ‘'y In ‘rechnical or Secondary Schools, and 
wu be physically tit. 
Gao { candidates will be given a preliminary 
aio a training lasting six months, and, on 
Warrant a completing this, they will become 
ae Mficers, and be eligible for promotion suc- 
men / to the ranks of Commissioned Warrant 
Ta. leutenant and Lieutenant-Commander. 

rates of pay are £173 per annum (during the 
,..2ary course), to a maximum of £383 as 
tenant-Commander, 
be), J, Of the Schoolmaster Branch ,are entitled to 
ed and victualled, or to receive compensation 

also to an outfit allowance of £40 and to 


INVITED 
SCHOOL- 
— 


rece 

to. nsions (a attendance ; to retiring gratuities or 

ger 8 (up to £350 p.a.), according to lengtn of 

Das-iccintet Here are pensions for widows and com- 
ninte allowances for children. 


For further particulars 

apply in the first instance to 

W1 Fei ne ETARY OF THE ADMIRALTY 
2154 





G. R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS AND FACTORIES SECTION). 


Te be Sold by Private Treaty, 


IN ONE LOT 


BOGTON AERODROME, 


DALMELLINGTON, nr. AYR, SCOTLAND 


(Suitable for Motor Engineering or other industrial 
purposes). 


The following is a brief description :— 

SITUATION. 
On the main road from Ayr, adjoining the 
village of Dalmellington and within 150 yards 
of the Passenger an Goods Station at 
Dalmellington, which is the terminus of the 
Glasgow and South-Western Railway. 

AREA OF LAND. 
The total area of the site is about 313 acres, of 
which 7+ acres is freehold and the remainder is 
held under D.O.R.A. 

The land has been developed with roads, 


drains, sewers, &c., at the expense of the 
Ministry and these improvements are included 
in the sale, 

CONSTRUCTION 


The whole of the buildings were erected in 1917 
for the purpose of providing Repair Shops, 
Technical Buildings, Barrack Kooms, and 
Hangars for the use of the Royal Air Force. 
Tie buildings are practically all of a per- 
manent nature and are mostly identical in con- 
struction, viz., Yin. brick walls, timber roofs 
covered ruberoid and supported by light steel 
and timber principals and concrete floors. 
The principal buildings comprise :— 





Fioor area. 

Ft. super. 
OT Pee ee eee 14, Su4 
Flight Squadron Workshop ...... 2,562 
Photographic Chamber ............ 1,370 
‘Technical — — peace s 2,581 
Workshop A.R.S. ....... 10,301 
Machine Shop — denne 2,312 
Technical Stores A.R.S8. .......... 2,654 
pet. ty CIE CEE SI ie 2,663 
18 Barracks (Men), each ........ 1,082 
Dining-room and Cook-house 3,703 
Sergeants’ Mess and Kitchen .... 2,514 
Ablution and Bath-house ........ 1,368 
re eS eae 5,259 
SE Ee ae 4,583 
a Oe eee 1,339 
ee eee eee 1,145 

The remainder of the buildings include :-— 

Squadron Offices, Smiths’ Shop, Latrines, 
Petrol, Coal, Weod, Oil, and Cold Stores, &c. 


Total floor area cf buildings about 82,895ft 
super. 

LIGHTING AND POWER. 
The buildings are not at present lighted, but 
those in the barrack section have been wi 
and fitted ready to receive current. Arrange- 
ments can be readily made for the supply of 
power for both lighting and machinery on a 
considerable scale. 

WATER. 
From public main. 

SIDING. 
A private siding is Jaid down and connect with 
the Glasgow and South-Western Kailway. 

Further particulars and plan may be obtained on 
application to the CONTROLLER, Lands and _ Fac- 
tories Section, Disposal Board, Charing Cross Build- 
ings, Embankment, London, W.-C. 2. 

NOTE.—For particulars ef other Government 
property for sale see ** SURPLUS,” price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
+ ap td of Munitions, Whitehall-place, ieee on 
$.W. 1, 725 1 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 


SIX jin. FOUR-SPINDLE GRIDLEY AUTO- 
cS 
‘TWENTY No. 2. VICTORIA CAPSTAN LATHES, 


by Selson Engineering Co 

OU din. No. 52 NATIONAL ACME AUTO- 
MATICS. 

Lying at Messrs. Kirby Banks Screw Co., Ltd., 
Beeston, Leeds. 

Tenders for the above must be received not later 
than 10 a.m., November 22nd 

Tender forms and permits to view and all further 
information can be obtained on application to the 
CONTROLLER, D.B.1 (E), Charing Cross Embank- 
ment Buildings, Wc, 

NOTE.—For paiticuiars of other Government 
property for sale, see ‘*‘ SURPLUS,”’ price 3d. -* at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
ow of Munitions, Whitehall-place, London, 
8 18i9 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


for Sale by Public Tender, 


Lying at the Vegetable Factory, Rochester, and 
Milton House Works, Abbeyhill, Edinburgh. 

Petato Washing Machines; Victoria Peelers ; 
Hurricane Shredder and Slicers; Simplex Drying 
Machines, including tray carriage; Cabbage Cutters ; 
C.1. Steaming Pots, 3 cwt. capacity ; Pulping Gear ; 
Dressing Machines; Rotary Flaking_ Ma- 
chines; Washing Rolls — for Scalding 
Baskets ; Traversing Trolleys ; Oscillating Sieve and 
Gear ; numerous Tanks of various sizes; Galvanised 
Trays ; Platform Weighing Machines ; Trolley 
Rails ; Reducing Valves; Pipes; Belting; Shaft- 
ing; Pulleys, and numerous other accessories. 

Tenders closing 10 a.m., November 27th. 

Full particulars and permits to view can be obtained 
on application to the CONTROLLER, D.B.1.(e), 
ser Cross Embankment Buildings, . London, 


NOTE.—For particulars of other Government 
property for sale, see ‘‘ SURPLUS,”’ price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance, to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, — 





PUBLIC NOFICES 


c. BRB . 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Treaty. 
CRANES. 


TWO 5-Cwt. TRAVELLING JIB CRANES (Morris). 
Ref. M.K. 9990 and 1, Above lying at H.M. Factory, 
Stratton Works, Swindon. 


TRAVELLING. 

SIX 6 to 8-Cwt. Royce H.H. Wallasey CRANES, 
jib 12ft. 6in., floor to jib 10ft., wheelbase 4ft. 6in., 
track gauge 1 m. 

Hoisting and 
eleetric D.C. motors, 

ef. M.K. 13,393 to 8. 

Above lying at Messrs. 


Lanes. 
HAND OPERATED. 
FOUR DERRICK CRANES, complete 15-Cwt., jib 
30ft. Ref. M.K. 14,171 to 4. By Butters Bros. 
Above lying at Gullane Aerodrome, Haddington- 
shire. 
ONE DITTO, 8 Tons, 
Itd. Ref. M.K. 12,760. 
Above lying at Carrickfergus Harbour Co., 


PORTABLE. 

FOUR CRANES (SHOP), to lift 2 tons, with auto- 
matic self-sustaining arrangement, ®ft. lift, 2ft. 6in. 
swing. Ref. M.K. 11,353 to 6. By Alldays and 
Onions. 

ONE DITTO, DITTO, 10 Cwt 

Above lying at No. 1 Sub Sonat 
Drury-lane. 

ONE, to lift 1} tons, mounted on four block wheels, 
height of jib platform 9ft., hand winch with 5-16 steel 
ropes, worm gear. Ref. M.K. 6884. Above lying at 
Royal Aircraft Establishment, Farnborough. 

For further information—it will be necessary for 
prospective purchasers to view—permits can _ be 
obtained on application to the CONTROLLER, 
D.BADE., Charing Cross Embankment Buildings, 
gg wit 

OTE.—For | particulars of other Government Pro- 
perty for Sale, see SURPLUS,” price 3d. at all 
bookstalls ; or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
S.W. 1. 2165 


travel by power by means of 


440 volt. 


Pilkington Bros., St. Helens, 


by Nance, Stothert and Pitt, 


Antrim. 


Shorts-gardens, 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender. 
ONE 5-TON CRANE. 


5-Ton ELECTRIC OVERHEAD TRAVELLING 
CRANK, 3-motor type, span 38ft. lin., long travel, 
4u0ft: per minute, main hoist 5 tons 20ft. per min., 
cross travel 10U0ft. per min., head clearance 10ft., 
side clearance 4in., 209 volts, 


alternating current ; 

one motor missing. 
THIRTEEN 1-TONCRANES. 

1Ton ELECTRIC OVERHEAD TRAVELLING 
CRANES, 3-motor type, span 38ft. lin., longitudinal 
travel 400ft. per minute, main hoist 1 ton 90ft. per 
minute, cross travel 75ft. per minute, head clearance 
10ft., side clearance 4in., 200 volts, alternating 
current 50 cycles 

Tenders closing November 28th. 

Lying at the Daimler Motor Works, Coventry. 


PILE DRIVING FRAMES 


ONE 40ft. FRAME of best pitch pine. mounted on 
double-flanged travelling wheels, 8-11} © gauge, 
wheelbase 9ft., fitted with steam winch to lift 4 tons, 
on double gear, and’2 tons on single gear. Fitted with 
Heywood patent triction clutch on one barrel and 
claw clutch on the other. Double helical gear; all 
mounted on C.1. steel plates. 

ONE as above, complete with 12-3 by 4-3 vertical 
cross tube boiler, complete with necessary guy ropes, 
wire ropes, steam pipes, gauges, &c., including spares. 

TWO No. 9 McKierman-Terry ST EAM HAMMERS. 

ONE 24-Ton DKOP HAMMER, 1-8 sq. _ base, 
5-6 bigh, 400 to taper top 1-0 by 5 3-8 runner and 
2 by 2 handies 

25ft. HOSE, 2in. dia. and 2 G.H. couplings. 

Above ref. G. 1194. Lying at Clyde Oil Pipe Lime 
Works, Old Kilpatrick. 

Tenders for above close December 4th. 


SHIPS’ LUBRICATING 
OIL TANKS. 


ONE each for Port and Starboard, made of black 
mild steel plates, 3-16in. thick, 4ft. 6in. by 5ft. 6in. 
approximate size ; shaped to fit into ship’s structure, 
and complete with settling well and manhole; made 
to Admiralty requirements and zinced Lae mer 1G 
capacity 289 gallons. Ref. M.K. 12,632.° G. 1011. 

Closing November 28th. Lying at Lancaster ‘cad 
Co., Tredegar Wharf, Hancock-road, .Bromley-by-Bow, 
E,. Drawings of same can be seen at this office. 


y yr - 
CORRESPONDENCE 
mn oa 7 ee ~ 
STACKING TABLE. 

ONE CORRESPONDENCE STACKING TAPLE, 
complete with stacker mechanism and electric motor 
for driving same. 

The table is chiefly composed of cast iron; dimen- 
sions about 16ft. by 4ft. 6in. by 3ft. The stacker 
mechanism consists of a cast iron stand-and a table 
carrying the gearing; dimensions about 2ft. 9in. by 
lft. 3in. by 3in. 

Mounted in. the stand is a }$ H.P. single-phase 
motor, 110 volts, 50 periods, with starter anid auto- 
matic clutch. - oN , 

bove lying at G.P.O., King Edward’s Building, 

3.0. 1. Tender-closing December 4th. 

Full particulars, together with Tender form and 
permits to -view, can_ be. obtained from the CON- 
TROLLER, D.B.1.e., Charing Cross Embankment 
Buildings, ‘London, W.« 

NOTE.—For cre oe en “ot other Government Pro- 
perty for Sale, see ‘‘ SURPLUS,” price 34d. al 
bookstalls, .or. by. quarterly subscription of 2s. post 
free, payable in advance, the irector of 
Publicity, Ministry of Munitions, Whitehall. ane 
London, 8,W. 1. 21 
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PUBLIC NOTICES © 


G. R. 


MINISTRY OF MUNITION 
BY (pIREC TION OF THE DISPOSAL BOARD 
PLANT AND MACHINERY SECTION). 


Por Sale by Public Tender, 


10 ELECTRIC 
TRAVELLING CRANES, 


7 Tons. 


Makers, T. Smith and Sons (Rodley), Ltd.; motors 


by J. P. Hall and Co.; radius, 14 to 20ft.; lifting 
capacity, 7 tons at 20ft. radius; jib, 39ft., ‘steel 
lattice ; gauge, 4ft. 84in., adapatz able to 7ft.; travel 


ling wheels, 24in. dia., single flan ge; axles, 5tin, dia.: 
speeds travellinz, 200 r.p.m.; he isting fast and slow 
gears, 100 and 70 r.p.m.; motor, 53 B.H.P., series 
wound, enclosed 500 volts D.C., 650 r.p.m.; British 
Westinghouse solenoid brake, 115 amps.; reversible 
controller, automatic C.B., and other accessories, 
including a number of nares ; approximate total 
weight, 30 tons. Reg. G. 1541 

‘Tenders closing November 28th. 

Lying at Adniiralty Works, Southwick, 
Brighton (nearest station Southwick). 

TANKS. 


LARGE STORAGE 
dia., capacity 8000 tons. 


ONE TANK, 116it. 
ONE TANK, 82.6ft. dia., capacity 4000 tons. Ref. 
G. 1421. Complete with pipe lines, &c. (separate 
prices to be given). 

Lying at Ege Edward Dock, Newcastle-on-Tyne 
ONE TAN 80ft. dia. by 30ft. deep, of Si 
Martin steel, Cal to Lloyd’s tests, capacity 37 
tons, pipe lines, &c. (separate offer to be given) 
Ref. G. 1331. 

a er d Nov —- = 

Ci. PIPES, 6, 10 15in. dia., SLUICE 
ALVES, EXPANSION JOINTS , REDUCING PIPES, 
ENDS, and other accessories. 
Lying at Hendon-road Keservation, adjacent to 
Alexandra Dock, Hull. Plans of tanks can be seen 
at this office. 


LOCOMOTIVES. 


TWO STANDARD-GAUGE LOCOS., Kimberley 
and Hercules, by Manning, Wardle and Co., 0-6-0 
saddle tank, 120 lb. per sq. inch, 32in. by 17in. 
stroke; wheel base, 10ft. 7in. weight, 17) tons 
approx. empty. Kef. 1127. 

Closing November 28th. 

Lying at Royal Arsenal, Woolwich. 

Full particulars and Tender forms can be 
application to the 

CONTROLLER, D.B.1.(E), 
Charing Cross E mbankment Bui Idirigs, 
London, 

NOTE.—For particulars of other Government 
property for oale. see ‘* SURPLUS,”’ price 3d., at all 
bookstalls, or by 2 
free, payable in advance to the Director of Publicity, 


near 











had on 


quarterly subscription of 2s. post 





Me of Munitions, Whitehall-place, London, 
ihe Proprietors of Letters Patent 
12,254/13, relating 


. to 
‘“* MEANS FOr ‘COOLING THE FO eL po E 
OF INTERNAL COMBUSTION ENGIN 

DESIRE to DISPOSE of their PATENT or og GRANT 
LICENCES to interested parties on. reasonable terms 
with a view to the adequate working of the patent in 
this country. 

Enquiries: to be made to : 

CRUIKSHANK and FAIRWEATHER, 

65-66, CHANCERY-LANE, LONDON, W.C. 
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(jraven Brothers (Manchester), 


LTD. 


are remov ing their Plant from OSBORNE- 
STREET WORKS, ROCHDALE-ROAD, 
MANCHESTER, to their New Works at 


REDDISH, and’ it is expected the Premises, 
covering ,about three acres, will be vacated 
by the end of the present year. 
THE PREMISES. ARE FOR 
PRIVATE TREATY, 


or may be Sold by Auction at a later date. 


SALE BY 


For particulars apply to 
CRAVEN BROTHERS (MANcHESTER), LTD., 
Vauxhall Works, Reddish, Stockport, 


or to their Agents, 


Messrs. ELLIS anp SONS, 


21, Spring-gardens, Manchester. 


NetTe.—All correspondence should now be addressed 
to the REGISTERED OFFICE AT REDDISH 
STOCKPORT. 1941 


PUBLIC NOTICES (continued) 
Pages Il. and III. 








SITUATIONS OPEN 
Pages III. and IV. 
SITUATIONS WANTED 
Pages IV. and VIII. 
MACHINERY, &c. WANTED 
Page CXIII. 

FOR SALE 
Pages CXIIIL, CXIV., and CXV. 
AUCTIONS, Pages CX., CXI., 
CXII., CXIIIL, and CXVIII. 
PREMISES TO LET OR WANTED 
Page CXII. 

WORK WANTED, Page VIII. 
AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates see 

page 491, col. 1. 

NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXVII. 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


Fer Sale by Public Tender. 


VALUABLE 
MACHINE TOOLS, &e. 


Lying at Clyne Engineering Co., Ltd., Pelham-street 
Wolverhampton. 

TENDERS are INVITED for the following :— 

THREE Lincoln MILLING MACHINES. 

ONE No. 8 Fellows GRAR SHAPER 

Taft-Pierce UNIVERSAL 

LATHES, Qin 


bed S.S. and 8.C. 


‘Herbert COMBINATION 
‘Tin. Herbert CAPSTANS 
ONE Van Norman UNIVERSAL 
ONE Burton-Griffths PLAIN 
Goolgs and Edlund. 
40) ae: by 5ft. 
I. x THY 


Pwo. ‘Milwaukee VERTICAL MILLERS, size 1}R. 


MILLER 


straight 


THREE Landis PLAIN GRINDERS, 12in. by 36in. | 


ONE INTERNAL CYLINDER GRINDER, by 
Atkins, Peterborough. 

ON oy hdale THREAD MILLER, 9in. centre. 

NE No. 1 SLOT DRILLER, by Richards and: Co. 
FOUR Warner and Swasey =. 4 UNIVERSAL 
TU RRE T SCREW MACHINES, capacity lin. bar. 

ONE 3ft. 9in. ELEVATING RADIAL DRILL, by 
Pe 
ONE 9iin. centre by 5ft. 
~_ - and Coventry 
NE Buckton 60-Ton VERTICAL SINGLE-LEVER 
TESTING MACHINE. 
TWO No. 13% Garvin PL AIN MILLING MACHINES 
RE — Cable” LATHES, 7in. centres 
rec 
9in. ELEVATING 


RELIEVING LATHE, by 


Asquith RADIAL 
DRILLS 

Permits to view and all further information can be 
obtained from the CONTROLLER, D.B.1.E., Charing 
Cross Embankment Buildings, London, W.C. 

nommeye to be lodged by 10 a.m. December fth. 

NOTE.—-For particulars of other Government Pro- 
me... for Sale, see *‘ SURPLUS,’’ price 3d. at all 
Lookstalis, or by quarterly subscription of 2s. post 
free, payable in advance t» the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
S.W. 1. 2120 





MINISTRY OF MUNITIONS. 
BY ORDER OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender. 


DRIFTER ENGINE AND 
BOILER. 


TENDERS are INVITED for the following : 
ONE DRIFTER ENGINE, 
Triple-expansion, eylinders 9tin., 15¢in., 26in., 
stroke 18in., indicated H.P. 270, r.p.m. 149, working 

pressure 180 Ib 


DRIFTER BOILER, 

10ft. dia. by 9ft. 6in. long. 

Working pressure, 180 lb. per sq. inch. 

Heating surface, 810 sq. ft. 

Tenders close 10 a.m. December 20th, 1919. 

For Tender forms and permits to view apply to the 
CONTROLLER, D.B.L(E), Charing Cross Embank- 
— Buildings, London, W.C. 
OTE .—For particulats of lioaie Government Pro- 
for Sale, see ** 


m. 
or by euittetly subscription of 2s. post 


bookstalls, 


free, payable in advance to the Director of Publicity, | 


Munitions, Whitehall-place, 


= eae 


Ministry of 


London, 
S.W. 2177 





he Admiralty have For Sale| 


the SALVAGE VESSEL ‘* MELITA,”’ lying at 
H.M. Doekyard, Devonport. 
Particulars are as follows :— 
Length B.P. 165ft. 
Breadth Ex.. a  lU 
Tonnage (approx. ) .. Registered 262, gross 442. 
Displacement . ; 850 tons (approx.). 
Boilers ‘ Two cylindrical, working pres- 
sure 145 Ib. per sq. in. 
eK KT triple-expansion, 

J.H.P. 1120 (forced draught), 

surface condensing. 

‘Lane vessel is fully equipped with suitable plant for 
undertaking salvage operations. 

Tender forms, with permission to inspect, may be 
obtained from the Director of Contracts, Branch 8 
Room 80, West Block, Admiralty, London, 8.W. 1. 

Tenders will be received up to Twelve o’clock noon on 
Monday, 22nd December, 1919. 2100 


Bettersea Borough Council.— 
The Council invite TENDERS for the SUPPLY 
of WATER METER and BY-PASS FITTINGS. 
Particulars may be obtained on application. 
Tendeis must be delivered by Twelve noon, 
day, 19th instant 


Engines 





Wednes 


W. MARCUS WILKINS, 
Town Clerk. 
7th November, 1919. 2167 


Birmingham Municipal Technical 
SCHOOL. 

APPLICATIONS are INVITED for TWO LECTURE- 
SHIPS in (1) PHYSICS and (2) MECHANICAL ENGI- 
NEERING. 
£180, rising to £380. 





GRINDERS, 10in. | 
TURRET | 


MILLER, by | 


bed S.S. and s.c. | 


TRPLUS,”’ price 3d. at all 


Each appointment is on a salary scale | 
The commencing salary offered | 


will be dependent upon the experience of the applicant. | 
In addition to the salary there is at the present time | 


a war allowance of £74 to £78 per annum. Full par- 
ticulars may be obtained 
SECRETARY, Municipal Technical School, 
street, Birmingham. 2218 


(Jounty Borough of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD, STRATFORD, E, 15. 

APPL Ic ATIONS are INVITEP for the following 
2-0OSTS 

Cc _ iF L ECTURER in ELECTRICAL ENGINEER- 

G. Salary (including war bonus) £300 per 
sean rising by annual increments of £10 to a 
maximum of £450 per annum. 

ASSISTANT LECTURER in CIVIL and MECH- 
ANICAL ENGINEERING. Salary (including 
war bonus) £250 per annum, rising by annual 
increments of £10 to a maximum of £350 per 
annum, 

ASSISTANT LECTURER in PHYSICS. Salary 
(including war bonus) £250 per annum, rising 
by annual increments of £10 to a maximum of 

£350 per annum. 

Apoiination forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap envelope. 

Applications, with copies of recent testimonials, 
should be sent to the Principal, Municipal Technical 
Institute, Romford-road, Aspe cae FE. 15, not later 
than 15th December, 1916 

GEORG E ‘E. HILLEARY, 
— ‘Town Clerk. 
Ed ¥ ation Department, 
, The Grove, FE. 15, 
12th November, 1919. 2216 





on application to the | 
Suffolk- | 

















| 


Font 


‘MINISTRY OF MUNITIONS. 


By Order of the Disposal Board. 


For Sale by Public Tender 





PLUMBAGO 
CRUCIBLES 


In Large Quantities 


(A) 600lbs. for Metal 
(B) 150Ibs. for Nickel 


(C) 400lbs. for Metal 
(D) 160lbs. for Steel 


(& 350lbs. for Metal) 
Suitable for STEEL, NICKEL, 


BRASS, 


COPPER, Etc. 


AT 


WOOLWICH & PURFLEET 


ALSO 


PLUMBAGO STANDS & MUFFLE RINGS 


for 400Ib. and 600Ib. Special Tilting Coke-fired Furnaces. 
And PLUMBAGO COVERS of various sizes. 


At WOOLWICH 





For further Particulars, Tender Forms, and Permission to View, apply to 


Controller, Section D.B. 5a, 37-41, Old Queen Street, Westminster, S.W. 1. 
reprezentative at Glasgow : Mr. Dennison, M. of M., 


Central 6822 Ext. 27. B ) 


(Local 
Windsor Hotel. Tel., 





NOTE.—For particulars of other Government Property for Sale see “‘ SURPLUS,” 
Price 3d., at all Bookstalls ; or by quarterly subscription of 2s. post free, 
payable in advance, to the Director of Publicity, Ministry of Munitions, 


Whitehall Place, 8. W. a. 
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| Carriage Laces .... 


| Cloth Carr. and Uni- 


| Clothing, Oil 


| Fire Bricks and Clay 


i 


November, 1919, 


| each from the Stores Superintendent, 
| Department, G.S. and W.R., Inchicore, 


| Department on and after the 14th inst., 


| 10 a.m. on Wednesday, 


| TENDERS for 
| TION and ph a nl of the MACHINERY 
| PLIANCES necess 


| Mechanical 
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PUBLIC NOTICES 


Borough Polytech hnic Institute, 


The Dospehors REQUIRE ae “ONCE a CHIR . 
ASSISTANT in the Engineering Department, \} ’ 
duties would be mainly connected with the work of te 
Evening Classes. Candidates should possess a |) the 
}or equivalent qualifieation, and should haye "ha + 
| Works and Technical College Training and some 'f a 
| ing Experience. The commencing salary will be £5 
| per annum (inclusive of bonus), tising by yearly of 
| crements of £10 to £450,—Particulars and form 7 
application may be obtained by sendiny stay . 

| adureaser foolseap envelope, to Ue 
1687 . -, MILLIS, 





Principal, 


“ y : 

ondon County Council.—The 
Council invite TENDERS for (a) OVERUEAD 

| ELECTRICAL EQUIPMENT, —(b) LOW-TENSION 
oe STRIC CABLE, and (¢) LAYING STONE\W ARE 
th 





UCTS, &c., in connection with the construction of 
ne Lee Green and Eltham Tramway. " 
Particulars and forms of Tender may he obtained 
on payment of 21s. to the Cashier of the Council, froy 
| the Clerk of the Council, County Hall, Spring say res, 


| 
| 
| 


No Tender received at the County Hall after 1) pt, 
on Tuesday, 9th December 1919, will <n considered, 
JAMES BIRI 
( tesk of the London County Council 


2164 


(Qwindon Education Committee, 


SWINDON AND NORTH WILTs 
TECHNICAL INSTITUTION 

Principat * Mr. G. H. BURKHARDT, Vs 

ASSISTANT LECTURER IN ENGINEERIN« 
APPLICATIONS are INVLTED for this pos 
Candidates must have had special experience iy Fj 
trical Work. Works training and experience in t¢ “ch 
ing general engineering subjects also essential, s lary 
according to the new scale, a copy of which, tu ether 
with form of application and any further particulary 
may be obtained from the PRINCIPAL, to whom ail 
applications must be returned before the 25th) 


W. SEATON, 
Secretar 
lith November, 1919. 


[Jniv ersity of Manchester. 


FACULTY OF SCIENCE. 

The Council is about to proceed to the APPOINT 
MENT of un ASSISTANT LECTURER in ENGI 
NEERING. Stipend £300 per annum. App lications 
should be received not later than November 28th, 191(9 
For further particulars apply to the REGISTRAR 

2172 
RAILWAY (IRELAND). 


(Great 
CONTRACTS, 1920. 


The Directors of the Great Southern and W: 
Railway Compeny are prepared to receive TENDE is 
for the SUPPLY of the undermentioned STORES fur 
six months Sitadesathet Ist January, 1920 


No. of No, ¢ 
Form. Fort 
Baskets .... | Incandescent Fittin 
Bolts, N ‘ for Gas 
VOB ss idee.es India Rubber Goods 
Brooms and rushes 13 Implements, Sundry 
Brass Fittin s for lron Tubes and Fit 
Carriages. oo 28 tings 
Do. do. for L>mps.. 18a | [ron and Steel Wir 
Do, do, for Water .. 264 | Leather 
Do. do. for Gas ..... 5 Linen 
Bunting Locks and Keys 
Canvas and Sa:ks Mats, Fibre 
. | Moroceos 
Castings, Mall .ron.. Nails ; 
Cement : Oak Keys 
| Oak Trenails. . 
| Plumbago 
Railway 
(Lron) 
| Railway 
, istee H. 
WwW ater Pipes 
.—" Gutters .. 
Cotton Waste. 5 Ropes, Twine, ani! 
Crucibles Sar Flax 
Drysalteries 7 Sewer Pipes, 
Emery and 





CONTRACTS, &c, 


Southern and Western 


forms .. 
ate ieee Fastening 
Do., LR. proofed 


Coach Screws and Fasteninzs 


are Plaster 
Glass &ec 
§ Shovels. Spades, & 
Soft Goods . 
| Sponge Cloths 
Signal Wire Pulleys 
Screw and Split Pins 
Tin Plates 
Varnishes .... 
Waste 
| Waterproof C lothing {RK 
ficks . 


Files and Tool Steel. 


Foundry Retisites. 
Gaty. Sheets, 
buckets, &c. Te 
Grates, Stoves, 
Fenders + 
ae pee wea s 
and * 
274 | Wire, Fence and 
Sianal.......... SOA 
27r | Wirework .. ttt Op 


iccheees (Sundry).. 17 


Forms of Tender can be obtained on payment of 6d 
General Stores 
Dublin 
Applications for forms by post must be accompanied 
by postal order, Stamps cannot be accepted. All 
inquiries for infcfmation should be also directed to 


| the Stores Superintendent. 


be inspected at the General Stores 
between the 
hours of 10 a.m. and 4 p.m. (except on Saturdays 
Tenders must be enclosed in the special envelore 
supplied for the purpose with each schedule, and must 
be posted so as to be with the undersigned befoe 
26th November, 1919 
The Directors will not considet any Tender unless it 


Patterns may 


| is furnished on the Company's form, and do not bind 


themselves to accept the lowest or any Tender. 
y Order, 
(Signed), ROBERT CRAWFORD, Se®retar\ 
Kingsbridge Terminus, Dublin, 
November, 1919. 2119 


Ministry of Works, 


Public 
EGYPT. 
ABOUKIR PUMPING INSTALLATION. 
The Ministry of Public Works, Eezypt, 
the SUPPLY, DELIVERY, 





invite 
ER EC 

for the COMPLETE . 
MENT of a PUMPING INSTALLATION at Aboukir, 


| in the Province of Beheira. 


Tenders will be received by the Director-General, 
Department, Ministry of Public Works. 
Cairo, not later than Noon on the 3ist December, 11%, 


| and will remain open for three calendar months. 


Copies of the conditions of Tender, form of Tender 
and specification may be had on application to “Ir 
y ome re 7] » K.C.M.G., Queen Anne’s-chan hers, 
Broadway, Westminster, S.W. 1, price 10s, 217 

Pancras. 


Parish of Saint 
GUARDIANS OF THE POOR. 


The Guardians of the Poor of this Parish invite 
TENDERS for the SUPPLY and FIXING of a new 
ELECTRICALLY-DRIVEN LIFT at their South 
Infirmary, Pancras-road, N.W. Persons tenderin¢ 
are required to furnish a full specification of the 
description of the lift proposed to be installed. 
Further particulars may be obtained on application 
to the Steward at the Infirmary. 

Tenders should be sent to me at my office, as below, 
as soon as practicable, in a sealed envelope, endorscd 
** Tender for Lift—South Infirmary.’ 

J. E. P. HAL 
Clerk ’ the Guardians 
Town Hail, Pancras-road, N.W. a 
10th November, 1919, 2173 


Continued on next page 
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Motor Car Show at Olympia. 
No. II.* 


Six years have elapsed since the Society of Motor 
Manufacturers and Traders held its last exhibition 
at Olympia, and during that period the war has been 
responsible for vast developments in the manufacture 
of motor vehicles of all kinds, but more especially in 
the heavier machines of commerce. All the leading 
makers made extensions of their factories and plant 
to cope with the demands of the fighting forces. The 
more fortunate were those who were able to concen- 
trate their energies and increased resources upon their 
pre-war products, while others were less fortunate in 








having to turn over their factories to the manufacture | 
of articles of warfare, which necessitated the intro- | formerly, both for the engine casings and pistons, thus 


duction of new machinery and processes that find no | reducing weight very materially. 
Thus it is that after | 


place in the motor industry. 
twelve months since the signing of the Armistice there 


firms in the building of aeroplane engines. Of course, 
the air-cooled engine of the fixed cylinder type is | 
largely used on motor cycles and has been adapted | 
to cars with some amount of success in America, but 
the application of the radial engine to this class of 
work is quite a departure from conventional design 
and may have far-reaching results. 

Another very marked feature of the present Show | 
is the great growth in favour of the overhead valve 
for petrol engines. It is a more expensive system | 
to build but results in greater power. One of the 
great fears in connection with this type of engine, 
namely, the possibility of broken valves falling into | 
the engine cylinders, seems now to have been dis- | 
pelled. With the wonderful qualities of steel now | 
available broken valves are things practically unheard 
of. Aluminium alloys, too, are being more used than 
One of the troubles 
of the aluminium piston in the early stages was what | 


is known as “ piston slap,” a disconcerting tapping | 


are very few firms in a position to turn out cars in | noise in the engine due to the difference which had to | 


quantity. Althouzh the period 1913-19 has not 


be allowed between the diameter of the piston and | 


As regards the engines the four-cylinder type is by 
far the most popular, its nearest rival being the 
“ six,” and there are a few examples of eight-cylinder 
engines of the V type, besides one twelve-cylinder 
engine. Gear-boxes are much more compact than 
formerly, and with more flexible engines the necessity 
for providing more than three gear ratios seems to 
have disappeared. We were surprised to find such 
a comparative few British cars adopting the central 
gear change, which has such obvious advantages 
that sooner or later it is sure to become general. 


| The objection raised in some quarters that it is more 


difficult to “‘ change ” with the left hand is not worthy 
of serious consideration. Among the advantages of 
the central change two stand out prominently : first, 
the removal of the gear and brake levers to the centre 
of the car permits access to the driving seat on the 
off as well as on the near side of the car ; and secondly, 
the lever comes directly over the gear-box, thus 
obviating the use of transverse rods, which are liable 
to give trouble. We observed a growing tendency 
to have both hand and foot brakes operating on the 
drums of the driving wheels, but there are many 


. - . . . a - |e . 
perhaps witnessed any really drastic changes in motor | the bore of the evlinder to permit of the increased | important makers who retain the foot brake on the 


car mechanism, many improvements in details and | expansion of the former when hot. 


This has now 


methods of production have been brought about, | been overcome by the designer. 
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FIG. 9—DISTRIBUTION MECHANISM AND GEAR BOX OF WOLSELEY CAR 


and the experience gained in mass preduction during 
the past few years must eventually prove a valuable 
offset to the greatly increased costs of labour and 
materials. 

The 1913 exhibition was chiefly noteworthy for 
the absence of novel features, for the industry at 
that time was so happily situated that new features 
were things to be avoided, everything being sacrificed 
to production. The one outstanding exception in 
this respeet was the introduction of the “‘ self-starter,” 
which had already made considerable headway in 
America. We remarked at the time that electricity 
was destined to play a much more prominent part in 
the mechanism of the motor car than it had up to then 
done. That the automatic starter is now regarded 
as a necessary adjunct to the motor car is obvious, 
practically every vehicle shown at Olympia this year 
being so equipped. In fact, the self-starter is now 
in danger of being over-exploited. It is by no means 
& necessity on the small-powered cars, to the expense 
of which it adds very materially. This year’s Show 
is also remarkable for the début of the air-cooled 
radial engine applied to motor cars, and in this con- 
nection the near future may witness considerable 
levelopments from the experience gained by many 

* No. 1. appeared November 7th. 





Although it does not hit the easual observer “ in 
the eye,” a very significant departure made by one 
of the most prominent British firms is the reversion 
from the magneto to the battery and coil for ignition 
purposes. The Americans took up the battery and 
coil some time ago, but British and continental motor 
engineers have generally adhered to the high-tension 
magneto ignition—or a combination of the two— 
which for both efficiency and reliability leaves nothing 
to be desired. The chief arguments in favour of the 
battery and coil are that the provision of a dynamo 
and battery for lighting and starting obviates the 
necessity of a magneto and the engine starts more 
readily than on the magneto. That there is much to 
be said from this point of view is plain from the 
number of makers of high-class cars who are taking 
the system up, especially on the Continent. Early 
experience of trembler coils, however, compares very 
unfavourably with that gained with a high-class 
magneto, and many owner-drivers will prefer to 
adhere to the magneto, which has been brought to 
such a high degree of perfection during the war. We 
are glad to observe that the methods of driving the 
generators and securing the starting motors at the 
Show, evince great improvement as compared with 








the earlier methods. 


industry, the fashion this year is the so-called sporting 
type of body, which, while providing the least possible 
resistance with a view to giving higher speeds, has 
certainly cut down the seating accommodation to 
very fine limits, and we venture to predict that there 
will be a reversion to the more roomy types of body 
before long. In most of the cars designed for speed 
it will be found that, including the driver, not more 
than four moderate-sized persons can be carried, and 
even with that number the front seat is in some cases 
so narrow that the driver’s movements will be. 
hampered. There is also a want of protection from 
the weather in some of these sporting models, which 
seem to be very shallow. Prices are high and will 
tend to advance, and dates for delivery of the new 
models are very far ahead. It has been stated that 
the average advance in price is about 70 per cent., but 
in many cases 100 per cent. would be nearer the mark, 
and in some respects the quality is not comparable 
with the pre-war standard. There isa marked absence 
of leather in the upholstering, and although the 
materials used will probably prove equally as satis- 
factory for wear, there is a harshness about them which 
is not so pleasing to the eye as real leather. The 
stands at the exhibition number 354, but so great 
were the demands for space that if the huge building 
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OLYMPIA MOTOR SHOW—15-H.P. WOLSELEY MOTOR CAR 
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FIG. 10—-PLAN OF 15-H.P. WOLSELEY CHASSIS 
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FIG. 11—SECTIONAL ELEVATION OF FINAL TRANSMISSION GEAR 
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FIG, 12—HALF TRANSVERSE SECTION OF BACK AXLE 
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had been three times its present size it would not have 
been capable of accommodating all the applicants, 
and we understand that there will probably be two 
Shows next year in place of one. 

We referred briefly in our last issue to the cars 
exhibited by Wolseley Motors, L’mited. We now 


give in Figs. 9 to 13 a number of drawings showing | power on the brake at 1400 revolutions per minute. 
the chief features of novelty of the 15 h.p. car which ; The cylinders in this case are cast in pairs, with the 
| valves in line on the near side, the valves and tappets 


will well repay close study. We would draw particular 


attention to the design of the engine, which has | being open to the oil mist in the crank chamber. The 
aluminium alloy pistons, a detachable cylinder head 
and overhead valve gear, which, operated by a new 
arrangement of timing gear, gives silent working 
The primary drive for 


and remarkable flexibility. 





“THe Engineer” 


the distribution gear is by means of a silent chain 
to the dynamo shaft and to a short shaft directly 
above the crank shaft. The latter on its outer end 
carries a belt pulley to drive the fan and on the inside 
a bevel pinion by means of which a vertical shaft is 
driven. This vertical shaft in turn drives, by bevel 
wheels, the horizontal cam shaft which operates the 
valves in the cylinder heads. For part of its length 
the vertical shaft is formed of a blade of spring 
steel in order to impart to the cam shaft drive a 
measure of torsional flexibility. It will be observed 
from the sectional views of the engine given in Fig. 13 
that the valves are arranged somewhat obliquely, and 
that all the mechanism for operating them is enclosed 
in a casing. The crank chamber is of aluminium, and 


both the cam and crank shafts are carried in three | 


bearings. The lubrication of the engine leaves 
nothing to be desired. It is automatic and under 
pressure from a pump driven by the motor, a detach- 
able filter being provided in the pump body, while 
external pipes lead directly to wells over each crank 
shaft bearing. The cooling water is circulated by 
means of a centrifugal pump mounted on the same 
spindle which drives the electric generator. The 
carburetter is also of special design, so as to give 
easy starting and economical running. For ease of 
starting there is a duct which supplies a small stream 
of petrol with little air, while for ordinary running 
there is a needle-controlled jet on the S.U. principle. 
For running at the higher speeds there is also a 
second needle valve operated by a cam on the throttle 
spindle. The alloy piston has three rings. The 
connecting-rods are fixed to the gudgeon pins which 
work in phosphor bronze bushes secured in the 
piston. The engine is said to develop over 40 horse- 
power on the bench, and judging from a run which 
we have made in the car, this claim seems to be amply 
justified. Liveliness and speed in opening out are 
marked features of the engine. In view of the great 
reliability and freedom from trouble with the modern 
magneto ignition, the Wolseley Company must have 
very good grounds for departing from such a well- 
tried system. In the 10 and 15 horse-power models 


the firm has adopted a high-tension battery and coil | 
system, which is supplied with current from the | 


dynamo. The battery and coil system is much more 


| crank shaft.is carried in four bearings and chain dis- 


in the 16-20 horse-power Wolseley car. The wheels 
are detachable, with 815 x 105 mm. tires. The 
20 horse-power cars are six-cylinder models of the 
“de luxe” type, and replacing the former ,24-30 
horse-power cars. The engine has been re-designed, 
and has 80 x 130 mm. cylinders, giving 23.5 horse- 


tribution is adopted. A quite new feature is an air 








pump embodied in the engine. It is driven by a clutch 
off the front end of the cam shaft, and is intended for 


oe 


FIG. 13—SECTIONAL VIEWS OF 15-H.P. WOLSELEY ENGINE 





tire inflation purposes. Magneto ignition of the | 
high-tension type is used on this car, and the spring 
suspension is of special design, the rear springs being 
of the compensated cantilever type. 

We understand that the Wolseley Company has | 
put in hand a large scheme of factory extensions | 
which, when completed, will have a manufacturing | 
capacity of 20,000 cars per annum. The output is, | 
however, not likely to reach anything like that figure | 
during the 1920 season. The firm’s policy will be to 
provide nothing but the best in material, workman. | 
ship and design, irrespective of the price, and thereby 
maintain the good name which the Wolseley Company | 
has always had in the past. 





, cdi 


shell, dash and panels being made from pressings. 
The frame is of simple design, the main members being 
straight throughout their entire length, while four 
pressed and tubular cross members are fitted as shown. 
Three-point suspension of the engine is adopted, the 
front being carried in a circular housing surrounding 
the starting handle bracket and resting on the front 
cross members, while the rear end of the engine is 
supported by two arms bolted to platforms on the 
second cross member. The third or main cross 
member carries the brackets for the change-speed 
control, brake, and clutch pedals, and the attachment 
for the front end of the torque tube. Semi-elliptic 
front and three-quarter elliptic rear springs are fitted, 





Swain Se. 


the latter being exceptionally long and having swing- 
ing shackles at both ends. The front axle is a solid 
steel stamping of I section, the swivel pins being fixed 
in the outer ends, while the stub axles are of the jaw 
pattern with phosphor-bronze bushes. 

The steering gear differs from that usually employed, 
in that the movement of the cross shaft is obtained 
through the action of two cams of the snail pattern 
cut from the solid and keyed to the main shaft. The 
rotation of the steering wheel increases the lift and 
angle of one cam and decreases the lift and angle of 
the other, the action being transmitted to the drop 
arm by two ball races on the steering box cross shaft. 
Backlash is thus reduced to 4 minimum, the amount 




















FIG. 14—15.9-H.P. RUSTON-HORNSBY CAR 


Although the firm of Ruston and Hornsby, Limited, 


popular amongst American builders than in this| Lincoln, is famous throughout the world in several 
country, where the magneto easily takes first place, | branches of engineering, especially those associated 
and although we have very unpleisant recollections | with agriculture, until this year it had not ventured 


of trembler coils in the early days of the motor car | into the motor car industry. 


The first passenger 


movement, we feel that the Wolseley Company | vehicle exhibited by this firm therefore is of peculiar 


would not take the risk of fitting the system in place of | interest. 
had any doubts | firm’s object was to provide a vehicle which could be 


the high-tension magneto if it 
as to its effectiveness. 


It is illustrated in Figs. 14 and 15. The 


manufactured on a quantity production basis and sold 


The electrical equipment has been designed specially at a figure which would enable it to compete with those 


for these cars by the British Lighting and Ignition built abroad. 


For simplicity and ease of erection 


Company, Limited. The gear box, metal to metal | the unit assembly system is employed, and the number 


multi-dise clutch, and the back axle call for little or | of parts has been reduced to the minimum. 
The makers have been content | pressings and stampings are used largely throughout 


no comment here. 


Steel 


to follow the practice which has proved so successful | the chassis and body, the clutch, wheels, radiator 


of wear being negligible owing to the pressure being 
taken by hardened cams and ball races. 

The engine—Fig. 16—has four cylinders, each 
80 mm. diameter by 130mm. stoke, or 2613 ¢.c. 
capacity, giving 15.9 horse-power according to 
R.A.C. rating: The cylinders and top half of the crank 
case are in one block and there is a separate casting 
for the cylinder heads. The valves, which are of large 
diameter, are placed on one side, and are lifted by 
adjustable tappets. The pinions driving the cam 
shaft and magneto driving shaft have helical teeth, 
that driving the former meshing with a pinion on the 
front end of the crank shaft. The pistons have two 
rings and gudgeon pins. The end caps are of brass 
and the connecting-rods are of H section with 
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phosphor-bronze small end and die cast big end bear- 
ings. The four-throw crank shaft is supported in 
three bearings lined with white metal and is arranged 
in the top half of the crank case. The gear pump, 
which is immersed in the sump and is driven by a 
spiral gear from the cam shaft, delivers oil to a filter 
and thence to the main bearings, timing gears and 
troughs underneath the big ends. Splash lubrication 
is relied upon for the cylinder walls and gudyeon pins 
and a pressure indication gauge is provided. Ignition 
is by a British high-tension magneto bolted to a 
flanged opening at the back of the timing case, the 
drive being taken by a coupling having a means of 
fine adjustment. A horizontal Zenith carburetter 


The standard body fitted to the Ruston-Hornsby 
car is an open five-seater of very pleasing design, the 
lines of the radiator, taper bonnet, and scuttle being 
continued to give an approximately streamline form, 
as will be seen from Fig. 14. 

It is no exaggeration to say that the Armstrong- 
Siddeley stand forms one of the most attractive 
features of the exhibition. Whether it be regarded 
from an engineering or from an esthetic point of view, 
the new six-cylinder car which the firm of Siddeley- 
Deasy is showing is equally pleasing. The car is the 
outcome of anextensive scheme of commcrcial recon- 
struction, the idea being to provide a motor carriage 
of the highest grade, possessing ample power, yet in 


arms for the valves and the rockers are actuated by 
push rods encased in aluminium tubes on the off side 
of the engine. The push rods are surrounded by 
aluminium tubes and the rocker system is provided 
with a cover plate so that the whole of the valve 
operating mechanism is enclosed. Oil is supplied 
to the centre of each rocking shaft, and after lubri- 
eating all the valve mechanism flows back down the 
push rod tubes on to the cam faces and thence back 
to the oil sump. 

The engine pistons—Fig. 21—are of cast iron with 
three rings,an1 a hollow steel gudgeon pin is free to 
rock within the bosses on the piston, but is restricted 
from sideways movement by springs of round wire, 
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is bolted directly to the offside of the cylinder block 
and is supplied with petrol by gravity from a 10-gallon 
tank on the metal dashboard. From it the mixture 
is led through a passage cast between the two middle 
cylinders to an induction pipe making connection to 
the valve ports. 

Cooling is effected by pump circulation, the water 
pump being placed in front of the timing case and 
driven by the same shaft as the magneto. The water 
is deflected to pass through the cylinder casting by 
baffles and it reaches the radiator by an outlet pipe 
and rubber connection. The radiator is of the 
honeycomb type, having the tube and tank block as 
a complete unit bolted inside a light pressed steel 
casing of distinctive design. The cooling is assisted 
by an 18in. four-bladed fan placed behind the radiator 
and driven from a large pulley on the camshaft by a 
Whittle belt. A second belt drives a C.A.V. lighting 
dynamo, which is carried on a bracket bolted to the 
offside of the crank case. Another bracket carries 
the starting motor, which has a pinion meshing with 
a gear ring on the engine fly-wheel. 

The clutch is of the inverted cone type and is made 
up of two light pressings, the outer being bolted to 
the fly-wheel and the inner carrying a fabric lining. 
A single volute spring is used. Its tension may be 
varied by means of a split nut and thrust collar 
carried on the clutch centre. Adjustment is also 
provided for the position of the clutch pedal. 


The gear-box is attached to the back axle casing, | 


the drive being transmitted to it by a tubular pro- 
peller shaft of large diameter. This shaft is splined 
at its lower end, where it enters the gear-box, while 
the upper end is coupled to the clutch by a disc 
universal joint. The torque tube surrounding the 
propeller shaft has at its upper end a forked coupling, 


which is free to work on the tube and is attached by | 


trunnion pins to a bracket on the main cross member ; 
the arrangement can be clearly seen in the plan view 
of the chassis. Short, stiff shafts running on ball 
bearings are used in the gear-box and all pinions have 
stub teeth. 
gear-box cover of a speedometer driving shaft, which 
is positively driven from a pinion on the lay shaft. 
Three forward speeds and reverse are provided, the 


former giving road speeds of 7, 12, and 22 miles per | 


hour at'1000 revolutions per minute of the engine. A 
bevel-driven semi-floating rear axle is fitted, the centre 
being a steel casting having the two tubes pressed 
and riveted in place. An aluminium cover plate 
enables the complete differential and crown wheel 
unit to be removed without disturbing other parts. 

Both brakes act on the rear wheel drums and are of 
the internal expanding pattern with Ferodo-lined 
shoes. There is little fear of trouble with these either 
from overheating or rapid wear, as the pressed steel 
drums are of 17in. diameter and proportionately 
wide, quite unusual dimensions for a car of this class 
and power. Compensating gear is fitted for equalis- 
ing the pressure on the rear wheels. 


A good feature is the provision in the | 


FIG. 15—PLAN VIEW OF RUSTON-HORNSBY CHASSIS 


the light of present conditions moderate in first cost 
and running expenses. In the design of the motive 
mechanism advantage has been taken of the experience 
gained in the immense output of aircraft engines by 
this firm during the war. The result is a great reduc- 
tion in weight per horse-power, high efficiency, 
excellence of finish, and the highest quality of material. 
End and side elevations of the chassis are given in 
Figs. 23 and 24, while Fig. 17 represents the engine 
in side and rear elevations, Fig. 19 showing the rear 
axle with brake drums and torque tube, Fig. 18 the foot 
and hand brakes on the rear axle, and Fig. 20 the 


as shown. The connecting-rods are made hollow 
and carry phosphor-bronze bushes for the floating 
gudgeon pins. The big ends are lined with white 
metal. The crank shaft is massive and is carried in 
die cast white metal bearings, while the crank pins 
are hollow. Lubrication is by pressure, and the oil 
is led from the crank shaft front bearing to the chain 
distribution gear. The cam shaft is also carried 
in three bearings, and a chain on the end of it drives 
another shaft on the other side of the engine, which is 
connected by a flexible coupling to the centrifugal 
water pump. On the other end of the pump spindle 
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FIG. 16—FOUR-CYLINDER ENGINE, RUSTON-HORNSBY CAR 


details of construction of the road wheels. The engine 
has six cylinders with a bore and stroke of 88.9 and 
133.4 mm. stroke, the cubic capacity being 4960 c.c. 
and the R.A.C. rating 29.5 horse-power. The 
cylinders are formed in two sets of three. The 
cylinders are of cast iron with aluminium water jacket 
covers on the sides and an aluminium cover at the 


top to close in the water space round the valve seatings | 
| driven through reduction gearing within the starting 


and ports. The valves are of the overhead tulip type, | 
seating direct in the combustion heads, with phosphor- 
bronze bushes for the guides. Through the upper 
cylinder cover plate three vertical bolts project and 
support steel standards. A shaft carries the rocker 





is a second flexible coupling driving the magneto. 
Provision is also made at one end of this lay shaft for 
driving a pump for inflating the tires. 

The crank case is split longitudinally on the centre 
line and the bottom half can be detached without 
disturbing the main bearings. Within the distr:- 
bution gear casing is the drive for the starting motor, 
which consists of a roller chain passing over a pinion 


motor and running down to a chain wheel on a sleeve 
round the crank shaft. The latter is driven by a 
clutch device—Fig. 22—which disengages automatic- 


‘ally when the engine commences to run on its own 
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OLYMPIA MOTOR SHOW~-—29.5-H.P. ARMSTRONG-SIDDELEY CAR 

















FIG. 17—REAR AND SIDE VIEWS OF SIX-CYLINDER ENGINE 














FIG. 18—FOOT AND HAND BRAKES FIG. 19—-REAR AXLE AND FINAL DRIVE FIG. 20—-DETAILS OF WHEEL CONSTRUCTION 
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FIG, 21—PISTON AND CONNECTING ROD DETAILS FIG. 23—FRONT VIEW OF CHASSIS 
FIG. 22—ELECTRIC STARTING MOTOR DETAILS ? 
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initiative; thus the chain is only in operation when the 
starter is at work. 

A multi-plate dry clutch is used to transmit the 
power of the engine to a special form of universal 
joint, and mounted on the driving member of the 
clutch is a belt pulley for operating the dynamo. The 
gear-box contains three forward speeds and a reverse 
and is rigidly attached to the forward end of the pro- 
peller shaft casing. Stub teeth are used for the gears, 
and the gear-box generally contains some unusual 
features. The final drive to the back axle is by means 
of spiral gears, and bevel gears are used for the 
differential. Oil is uged as the lubricant in the gear- 


us we are about to relate, the Company's carriage and 
wagon shops did excellent service in the prosecution 
of the war, but at no time was the assistance rendered 
of greater value than it was in the early weeks of the 
war. 

It has already been recorded how all the details of, 
for instance, the general wagons and the 
water carts had to be made strictly to Government 
patterns, and everything, down to the most minor 
parts, was of the best—phosphor-bronze bushes, 
steel flanges, forged and machined axles, and so on 
and not the least deviation from pattern was per- 
The difficulty was to get this class of work 


service 


missible. 


wheels, axles, ironwork, &e., for other railway co. 
panies building general service wagons ; wheels 
leather work, and other fittings for limbers for gun 
carriages being built by the Midland C.M.E. Depart. 
ment ; about 4000 stretchers—-the first 1370 wepe 
supplied in three weeks; 2400 picketing posts ; 
20,000 picketing pegs ; 250,000 stampings for rifle 
parts ; 20,000 powder cases, sight boxes, mobilisation 
boxes, &c. 

Of ambulance trains the Midland Company supplied 
two, which were converted from existing rolling Stock, 
for use in this country. A third, of entirely new stock. 
was sent to the Continent for the use of the British 














FIG. 24—CHASSIS OF SIX-CYLINDER ARMSTRONG-SIDDELEY 


box, and special means are provided to prevent 
leakage from the bearings. The rear axle is made up 
of an aluminium central casting, to which are bolted 
tapered steel tubes carrying the axle brackets and the 
hub bearings. The propeller shaft casing ends in a 
bracket which is bolted to the aluminium centre and 
at the same time carries the bevel pinion. Both 
foot and hand brakes are earried in the rear wheel 
drums. The road wheels—Fig. 20—are of the dise 
pattern of special construction, in which the brake 
drum forms the centre of the structure. To the outer 
circumference of the drum is bolted a second and 
larger disc, to which the beaded rim is secured. The 
tire rim and dise are detachable and interchangeable 
with the front wheels. Steering is by means of a worm 
and worm wheel. 

The main frame has also been the subject of special 
attention by the designer, the side members being 
of unusual depth and strength. In plan the frame 
members assume their greatest width at a point 
above the rear axle and then taper down again to the 
rear end. The springs at the front are semi-elliptical 
and at the rear are of the cantilever type, with shackles 
adjustable to suit the load. All the springs are 
enclosed in covers, a practice which is now becoming 
usual. Gravity feed to the engine is provided from 
a 14-gallon tank in the seuttle dash. 








British Railway Workshops in 


War Time. 


No. XI.* 
THE CARRIAGE AND WAGON SHOPS OF THE 
MIDLAND RAILWAY, DERBY. 

WE have in former articles mentioned how, soon 
after the outbreak of hostilities, the Army authorities 
came to the railway companies and asked them to 
assist in the manufacture of certain items of which 
there was a great shortage, which included general 
wagons, water carts, stretchers, picketing 
pegs and posts, &e. In this connection not only had 
the Midland Railway Company very extensive and 
modern carriage and wagon shops at Derby, but 
there was the additional! fact that Mr. D. Bain, the 
then carriage and wagon superintendent, who fre- 
quently acted as chairman of the Railway Clearing 
House Carriage and Wagon Superintendents’ Con- 
ference, was the chairman of a committee for securing 
the necessary plans, material, &c., and co-ordinating 
the work between the various railway companies. 
The other members of this committee were Messrs. 
H. N. Gresley, A. J. Hill, and George Hughes ; for 
the last-named Mr. F. E. Gobevy acted. Naturally, 
then, the Midland Railway Company was at a very 
early stage looked to for considerable help in the 
directions we have indicated, which help was, needless 
to say, given to the full. All through the hostilities, 


service 


*No, X, appeared October 24th, 


made. Large quantities of parts were required, but 
it was work which at that time only a limited number 
of firms could undertake. Birmingham was the 
centre of this class of trader, and thither Mr. Bain 
and Mr. Gobey, on behalf of the committee, went 
and opened an office in the Queen’s Hotel. Trades- 
men of every rank likely to assist were invited to 
tender for stampings and other parts, and contracts 
were drawn up and agreed on the spot. In many 
cases the committee assisted the manufacturer by 
finding material for him or getting another man to 
do part of the work and in most cases financing the 
transaction. No absolute control over the output 
of the firms was then possible, as their assistance was 
being asked for in many directions. It was difficult 


Army, and five, of converted coaches, were supplied 
for the United States Army and sent to the Continent 
Nos. 52 and 53 U.S.A. trains, built at Derby, were the 
first to be shipped for the American Army. One such 
train was described in THE ENGINEER of October 26th, 
1917. 

There was also an ambulance train supplied for 
the use of the Army in Egypt which has the distinction 
of having made journeys to and from Gaza. Two 
interesting features of that train were that the roofs of 
the coaches had to be altered so as to conform to the 
dimensions of the Egyptian structure gauge and sun 
blinds had to b> provided. All the Midland vehicles 
suitable for conversion to ambulance purposes had 
and thus exceeded the Egyptian 


clerestory roots 











heloorgeer 





FIG. 71—20-TON WAGON 


therefore, to get the work carried out and prompt 
delivery ensured. Thus the efforts of Mr. Bain and 
his assistants at this time were of a character that can 
hardly be fully explained and of a value that is diffi- 
cult to appreciate. Suffice it, then, to say that the 
almost impossible was achieved, and in this direction, 
as in others, the railway interests, as represented on 
this occasion by the Midland Railway Company in 
particular, came successfully to the help of the country 
at a very critical moment. ; 

Among the early work of a general character done 
at the Midland Company’s carriage and wagon works 
were :—200 London one-horse vans converted into 
two-horse military carts; 1500 general service 
wagons ; 50 water carts; 250 sets double harness ; 


FOR WORK OVERSEAS 


gauge, and in order to allow for three tiers of cots the 


| roofs had to be altered to elliptical shape. There were 


plenty of vehicles with elliptical roofs, but they were 
not long enough. 

A very large number of new wagons of 20 tons 
capacity were supplied by British railway companies 
to the War Department for use overseas. They were 
25ft. long over the headstocks, 28ft. 2in. over the 
buffers, and 24ft. 43in. long inside the body. The 
width outside—over the sliding doors—was 8ft. 11 }in., 
and the width inside 7ft. 103in. The height from rail 
level to the centre of the roof was 12ft. l4in. The 
height inside was 7ft. 104in. in the centre and 7ft. 4}in. 
at the side. The wheel base was 12ft. 3in. The roof 
was coyered with corrugated iron. The wagons were 
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not provided with continuous brakes, but with a hand 
brake on each side at the right-hand corner, self- 
contained buffers, the international screw coupling 
and draw gear of I’ Unité Technique, and safety chains. 
The journals were 10in. by 5in. with oil axle-boxes 
and cotton waste for lubrication. 

The Midland Company was the first company to 
build these wagons, and it supplied 750, one of which 
is seen in Fig. 71. Before the train ferry was esta- 
blished the wagons, after construction, had to be taken 
to pieces and packed as seen in Fig. 72, the parts 
being dispatched as shown in Fig. 73. ‘The company 
made also 100 insulated vans similar to those illus- 
trated and described on page 105 of Tar ENGINEER of 
August Ist. 

The time has now arrived when we can describe a 
vehicle which has been created during the war. 
They were mentioned by us when covering the work 
done by the North-Eastern, Lancashire and York- 
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iron boxes for carrying the end jacks are seen. In 
Fig. 76 a tank is passing from one wagon to another. 

The wagons were built to the order of the War 
Department and the work was undertaken by five of 
the principal 
London and North-Western, Great Western, North- | this year. 


work was delegated by the Railway Executive Com- 


mittee. 
work is indicated by the first three letters of the word 


that in the Midland Cormpany’s carriage and wagon 
shops were made 9000 track links—see THE ENGT- | 
NEER of June 13th, page 578—on behalf of the same 


then carriage and wagon superintendent. Mr. Bain, 
when the Ministry of Munitions was formed in 1915, 
came to London at the invitation’of Mr. Lloyd George 
to take charge of one of the departments in the 
That position he held until the summer of 
Mr. R. W. Reid, Mr. Bain’s assistant, was 
| for about three years—in the absence of Mr. Bain 


railway companies, viz., Midland, | Ministry. 


Eastern, and Lancashire and Yorkshire, to whom the ; 


| in charge of the Midland Railway carriage and wagon 

The connection of the Commiitee with the | department, and when the latter intimated to the 
company his desire to retire Mr. Reid was appointed 
to succeed him as carriage and wagon superintendent 


Rectank.” 
as from May Ist last. 


Mention of tanks creates an opening to observe 








For the latter depart- 


company’s locomotive shops. 


21 million fuse details. 


LIMIT GAUGING. 


ment there were also made 2} 
For a Ministry of Munitions plant in the carriage | 
and wagon works 50,000 fuse bodies were made. 


Ir is now widely known that the British Engineering 

| Standards Association has had under consideration for 

| some time past the question of a standard system of limit 
gauging for plain cylindrical work applicable to engineer- 
ing generally. The Sub-committee on Limit Gauges, 
recently reorganised as a result of a trade conference held 
in April last, has decided to recommend the adoption of 
the hole basis, and is hoping to settle shortly the important 
question of the disposition of the tolerances with regard 
to the nominal dimension. Two methods have been 
proposed :— 

(1) That the mean dimension of the hole should be 
its nominal size, the tolerance being both positive 
and negative. 

(2) That the minimum dimension of the hole should 
be the nominal size, the whole tolerance being positive. 

From inquiries which have been addressed to a number 
of engineering firms throughout the country, it appears 
that opinion is divided as to which method should he 
adoptod. It is realised that the matter is of vital impor- 
tance to the industry as a whole, and involves large issues 
to individual firms. The Association is therefore most 
anxious that it should have as wide a publicity as possible 
in order that whatever decision is arrived at it shall, in so 
far as may be possible, express the wishes of the industry 
of the country, and be suitable not only to a few works, but 
provide a large measure of national interchangeability. 
The question, it is hoped, may be finally discussed in a 
few weeks time by the Sub-committee, and any firm 
desirous of obtaining further information or of giving its 








FIG. 22—-PARTS OF 20-TON WAGON READY FOR DESPATCH 


shire, and London and North-Western Companies. | 


We refer to the Rectanks, forty of which were built 





versions of goods rolling stock were made for, or as a 


views is invited to communicate at once with the Secre- 
tary of the British Engineering Standards Association, 28, 
Victoria-street, Westminster, S.W. 1. 


In the early days of the war some interesting con- 








Low-sided wagons, for 


at Derby. 


These vehicles were used for the conveyance 
tanks, the word ‘* Rectank’”’ being their code when | 
used in telegrams. Fig. 74 shows one in running | 
Their length is 37ft. 2in. over the buffers 


order. 
The bogies are at 


and 34ft. over the headstocks. 
24ft. centres and they have a wheel base of 5ft. 6in. 
The height of the floor above rail level—which was | 
fixed so that the largest tanks could pass the loading | 
gauges of all lines in this country as well as France 

is 3ft. 62in. when unloaded. The wagon is ramped 
upwards 4in. at the ends in order to obtain correct 
buffer height and to facilitate the passage of the tanks 
from one wagon to another well clear of the buffers. | 
The wheels have a diameter at the tread of 2ft. 84in., 
The tare | 


10in. by 5in. journals, and oil lubrication. 
is 15 tons 7 ewt. and the carrying capacity 35 tons. ! 


result of, military operations. 
of | instance, had their ends altered so as to allow for 
general service wagons being end-loaded. 
|road of trucks was made, with wheel plates between 
them, along which the general service wagons were 
| taken from truck to truck. 
| to these trucks so as to secwe the general service 


Often a 


Wheel bare were added 


Covered goods wagons were 


wagons in position. 
They were ventilated 


altered so as to carry horses. 
and rings provided inside whereto to tether the 
horses. Both these classes of vehicles were made 
suitable for conveyance on troop trains, e.g., provided 
with screw couplings and given oil lubrication. 

Large numbers of cattle wagons were taken from 
their ordinary traffic to carry mi'itary horses and, 
what was more inconvenient, were tied up in the 


‘trains stationed at various points for emergency 


GOLD RECOVERY FROM OLD MILL SITES. 


Two of the old mill sites of the East Rand Proprietary 
Mines are being systematically cleaned up with a view to 
recovery of gold and amalgam which, in the course of 
many years’ working, escape recovery and accumulate 
during the working of the mill. The two sites are those 
of the Driefontein and the Comet mills, which have ceased 
working owing to centralisation of crushing at the Cason 
and Angelo. The area covered by salvage operations is 
that around and beneath the mill and ground launders, 
and particularly on those positions where detritus or waste 
of any kind from the mill has in the past been deposited. 
The location of these deposits is effected by prospecting 
and use of the prospecting pan. Although the mills 
were thoroughly cleaned up and launders destroyed and 
searched before the mill staffs handed over the sites, it is 








FIG. 73—PARTS OF 20-TON WAGONS LOADED UP 


Hand brakes, operated by a wheel at the right-hand 
corner on each side, are provided. The box seen 
underneath the truck is for carrying chains. Outside 
each corner of this box is ascrew jack, which, when a 
truck is being loaded, is screwed down on to the 
baulks of timber as seen in the illustration. 
area end jacks, too—also seen—under the headstocks, 
which are used when end loading or where tanks walk 
along two or more wagons. These jacks are necessary 
in order to avoid undue strain whilst the weight is 
unevenly distributed during loading. 
no loading dock tanks can walk up a special temporary 
loading ramp such as that seen gn the left of Fig. 74. 


In Fig. 75, page 490, we see a tank ready for side | 


loading on to a Rectank wagon. The baulks of 
timber lying in the foreground are the nose and tail 
scotches for retaining the tanks in position. In 
Fig. 77 @ tank has walked on to a wagon. 
the tank is loaded and secured and ready for the 
Journey, In the two Jatter illustrations the wrought 


There | 


Where there is | 


In Fig. 78 | 


purposes. It was therefore necessary to convert 
coke wagons so as to make them suitable for carrying 
cattle and high-sided wagons for conveying sheep. 
The latter wagons had a rail put along the sides and 
ends so as to increase the height. 

The Midland Company lent 6000 wagons of various 
kinds for use overseas. Most of them had their 
| couplings changed to screw couplings. The company 
| also sent fifty brake vans for goods trains. Some 
| were passenger vans and they had their tare weight 
| increased by concrete being laid on the floor. 
| It is greatly to the credit of the female labour 

employed by the Midland Company that the company 
was able to deal with so much war work in addition 
to the maintenance of its rolling stock, the cleaning of 
|the passenger vehicles being for some considerable 
| time almost entirely done by females. 
One other remark must be made. In the opening 
| sentences of this article mention was made of the 
abnormally useful services rendered by Mr, Bain, the 


FIG. 74—A RECTANK AND LOADING RAMP 


| astonishing, says the South African Mining and Engineering 
Journal, what a considerable amount of gold is being 
recovered, and from what impossible looking materials. 
On locating a likely spot, the ground and rubbish is 
collected and trammed or barrowed to the sluices, where 
the coarse rubbish is separated from the fines on the sluice 
boxes, and the product, together with other waste, such 
as blanketings, &c., is heaped up and burnt. The gold 
is thus set free and collected in further sluicing operations. 
The methods of recovery follow closely those of the old 
Australian diggers, the sluices being approximately 100ft. 
long, set at an angle of approximately 15 deg., the first 
lengths of sluices having a removable grid overlying canvas 
strakes. The grid is made of thin metal plates set lin. 
apart at an angle of 45 deg. against the flow. The blanket- 
ings are further concentrated, the resulting product heing 
further panned off and treated in an ordinary amalgamat- 
ing barrel with mercury. Taking the Driefontein site, 
which is the furthest advanced, it is estimated that since 
the mill started crushing in 1897 a total of 4,700,000 tons 
of ore was treated. The present clean-up has already 
yielded 2870 oz, of fine gold, 
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Improvement of Power Factor in 
Electrical Supply Systems. 


Ir is rather curious that the term factor occurs 
more frequently in electrical than in other branches 
of engineering. For instance, apart from the factor 
of safety, the mechanical engineer appears to be 
chiefly occupied with moduli and coefficients. In 
electrical science, on the other hand, while there are 
numerous coefficients, there are also a number of 
important factors. The designer is concerned with 
space factors, form factors, and breadth factors, and 
the power station engineer deals in load factors, 
plant load factors, and is worried, unless he is very 
fortunate, with power factors. The average power 
station engineer may be allowed to forget that part 
of his early theoretical training concerned with form 
factors and breadth factors, but alternating-current 
work is now so prominent in electrical systems of any 
magnitude that he will have plenty of opportunity 
of noting the effects of wattless currents and refresh- 
ing his memory as to the relationship between those 
currents and the term power factor. To put the 
matter briefly, if an alternating voltage is impressed 
upon a circuit in which a voltmeter, ammeter, and 
wattmeter are connected in the usual manner, then 
at first sight the power being delivered to the circuit 
is given by the product EC of the readings of the 
voltmeter and ammeter. The true power W recorded 
by the wattmeter may, however, be equal to or less 
than this product. For this reason the product E C is 
known as the apparent power, and it has been found 
convenient to call the ratio W/E C the power factor 
ot the circuit. Following the usual theory, the dis- 
crepancy which can exist between the apparent 
power and the true power may be considered as due 


bus-bar voltage. This is chiefly due to the motor 
load, which will usually consist largely of induction 
motors. The considerable wattless magnetising cur- 
rent demanded by these motors, irrespective of their 
load, reacts unfavourably on the system, and has 
resulted in many cases as the system has developed 
in a serious lowering of the power factor. The dis- 
advantages of this state of affairs can be best illus- 
trated by means of an example. Consider a system 
working at 0.7 power factor. We have cos 9 = 0.7, 
so that 9 is approximately 45 deg. The energy and 
wattless components, A cos g and A sin 9 respectively, 
are equal to each other and the total current is 1.4 
times the energy component, which would be the 
current flowing if the power factor were unity. For 
the same output the effect of the low power factor 
on the generators, transformers, cables, &c., of the 
system is as follows :— 

(1) The ohmic losses for all parts of the system at 
the low power factor would be twice as great as those 
in the same system at unity power factor ; 
or, to express this result in another way : 

(2) In a system working at power factor 0.7, to 
keep the losses the same as at unity power factor, it 
would be necessary for all conductors, cables, &c., 
carrying the current to be twice the cross sectional 
area. 

If, on the other hand, the current density in the 
copper is to be the criterion, 

(3) A generator and its transmission system supply- 
ing a load at 0.7 power factor would have to be 
40 per cent. larger than would be necessary if the 
power factor were unity. Alternatively, in a case 
where a system is fully loaded when working at the 
low power factor, the improvement to unity power 
factor would permit the plant to give a 40 per cent. 
increased output, or at least an increase up to the 
full capacity of the prime mover. 
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FIG. 1—CURRENT AND VOLTAGE DIAGRAM 


to the presence of an idle or wattless component in 
the current wave, which is therefore recorded by the 
ammeter, but does not affect the wattmeter. The 
power factor will be unity when there is no idle 
component of the current, and it may have a value 
very nearly approaching zero when the idle com- 
ponent predominates. It will be noticed that the 
definition of power factor given above is independent 
of the shapes of the voltage and current waves. If, 
however, it may be assumed that the impressed volt- 
age and the current waves are sinusoidal, the current 
may then be considered for power factors less than 
unity to consist of two sine wave components, one 
the energy component in phase with the applied 
voltage and the other lagging or leading the voltage 
by one-quarter period. The vectorial relationship 
between these components is shown in Fig. 1, where 
2 is the phase angle between the applied voltage and 
the total current. The energy component of the 
circuit is given by C cos 9 and the wattless component 
by C sin g. The power W is therefore EC cos 9, 
from which it is apparent that cos 9 is the power 
factor of the circuit. In any circuit, given the power 
factor, it is always possible to calculate the value of 
an angle 9 such that cos ¢ is numerically equal to 
the power factor, but only with sine waves of voltage 
and current will this angle g represent the actual 
phase condition existing in the circuit. One other 
relationship which will be used later is worth noting 
from Fig. 1. The idle power, E C sin 9, is also given 
by W tan 9. It is now proposed to discuss the 
reasons for a low power factor in supply systems, to 
explain the resulting disadvantages and to dwell 
in particular on one method of overcoming these 
disadvantages. 

Generally speaking, with  alternating-current 
supply systems, in which the transformer and motor 


load predominates, 


the current supplied by the | 
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F1G. 2—VOLTAGE LOSS IN OVERHEAD CABLES 


(4) The presence of the lagging wattless current in 
the generator windings produces a demagnetising 
effect on the generator field system, which has to be 
overcome by a considerable increase in the excita- 
tion. This affects the heating both of the field 
magnet system and of the exciter. 

(5) At the low power factor the voltage regulation 
of generators and transformers is very inferior and 
the voltage lost in overhead cables is excessive. The 
regulation for generators is usually about 10 per cent. 
at unity power factor and about 25 per cent. at 
0.7 power factor. Similarly, the regulation of large 
transformers is about 1 per cent. and 3 per cent. at 
the higher and lower power factors mentioned. The 
effect of power factor on an overhead distribution sys- 
tem is shown in Fig. 2. This curve applies to a three- 
phase system delivering 120 kilowatts a distance of 
1300 yards using 0.24 square inch conductors triangu- 
larly spaced 18in. apart, and shows the voltage 
required at the power station for 450 volts at the 
consumers’ terminals, the power factor varying from 
1.0 to 0.6. 

It will be seen that the disadvantages of working 
a supply system at a low power factor are so marked 
that it is not surprising that the various methods of 
controlling and, if necessary, improving the power 
factor have received considerable attention from engi- 
neers for some time past. Since the trouble originates 
with the consumer, the direct method is to differen- 
tiate in the system of charging for the load. For his 
own sake it is to the advantage of the user to operate 
his load at the best possible power factor. His plant 
will be more efficiently employed and he will obtain 
a steadier voltage on the mains. Many supply 
authorities, however, adopt methods of charging which 
will more directly protect the system against low 
power factor. In basing these charges it should be 
realised that, in general, the effect of the wattless 


generators will lag a fraction of a period behind the! load is limited to the electrical side of the system, 





the’demand on the prime movers, boilers, &¢., being 
for all practical purposes determined by the energy 
component of the load. For this reason, metering 
the supply with ampére-hour meters—apart from the 
fact that these meters take no account of voltage 
variation—is unsound, as the consumer pays for the 
idle current at the same rate as the energy current. 
The meter invented by Professor Arno, which js 
partly a kilowatt-hour and partly a kilovolt-ampére 
meter, is possibly more accurate, being based on 
average power factor conditions, but it falls short 
of the ideal meter, which should vary the charge jn 
accordance with the power factor. Usually for larg: 
loads the units are metered by a kilowatt-hour meter 
and the rental charge is based on the maximum 
demand usually averaged over a period of a quarte: 
or half an hour. For the reasons given above this 
demand should be determined both in kilovolt- 
ampéres and in kilowatts. It must take into 
account the total plant, prime movers, generators, 
cables, ete., which are at the serve» cf the con 
sumer. 

While it is probably undesirable and too costl, 
in meters to impose restrictions of such a natu: 
as this on the small consumer, yet it appears in 
the interest of everyone concerned and to the advan- 
tage of the electrical industry in general that the larg. 
consumer should be so penalised. Such penalties 
check the indiscriminate use of the induction motor, 
promote the development of the commutator motor 
and encourage the use, where possible, of motor con 
verters and rotary converters in place of the relativel 
inefficient induction motor generator. Phase 
advancers, synchronous motors, and static condensers 
also each have their uses, and in general it will be 
seen that the tendency of power factor restrictions is 


FIG. 3—OIL-IMMERSED STATIC CONDENSER 


to create a demand for the best in design, which is all 
for progress. When the factory already exists it 
becomes directly in the interests of the consumer to 
group the loads so that each motor is properly loaded, 
and therefore running at as high an efficiency and 
power factor as possible. Apart from this obvious 
method for improving the power factor, which cannot 
improve the conditions beyond limits determined 
by the design and size of the motors, the simplest 
plan is to install static condensers across the mains. 
These condensers will localise the idle current and 
prevent it reaching the supply company’s system. 
No installation is too small for its power factor 
to be improved by this means, and, like transformers, 
condensers require very little attention. Where a 
penalty for low power factor exists it is usually in the 
interests of the consumer to install the condensers. 
Otherwise the conditions are frequently such as to 
justify the outlay on the part of the supply 
authority. 

To those accustomed to the small tin-foil paper 
condenser of 1 or 2 microfarads capacity, it requires 
a somewhat revolutionary change in ideas to think 
of condensers in terms of the kilovolt-ampére—k.V.A. 
—unit of the power station engineer. Actually, 
however, the development of the large oil-immersed 
unit used for power purposes from the small unit 
familiar to most engineers involves no radical change 
in construction. The relationship between the 
capacity of a condenser in microfarads and k.V.A. 
units can be readily established. 

If a sine wave of voltage E at frequency f is impressed 
on a condenser of capacity K farads, the current 
C=2xfKE. The current will lead the voltage by 
practically a quarter period and,the idle power in the 
condenser is given by— 


CE = 27 f KjE*. 
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Turning this expression into k.V.A. and expressing K 
in terms of the microfarad, 
‘ EV A x) 16° 
Boe —eeeeeeeesSt (‘““# I) 
27f EK? 
Kquation (1) may be used to check the capacity of the 
two-phase 230 k.V.A., 2700 volt, 50 cycle, con- 
denser shown in Fig. 3. The capacity in each phase 
is 115 k.V.A., so that the capacity K per phase 
it Ue 
2% 50 x 2700? 
[his oil-immersed condenser, representing the standard 
design adopted by the British Insulated and Helsby 
Cables, Limited, is built up of a large number of 
cylindrical tin-foil paper units of the same capacity 
and of the Mansbridge self-sealing type. The capactiy 
of the unit is varied according to requirements from 
1.0 to 2.5 microfarads. The thickness of the tinfoil 
is about 0.3 mils and the dielectric consists of two or 
three layers of a special grade of paper of about 
0.6 mils thickness per layer. The condenser is built 
up in groups of these units, each group of one hundred 
units being mounted in a suitable frame as shown in 
Fig. 3. The highest working pressure for each unit 
is 600 volts, and when a condenser is required for 
higher voltages the required number of frames are con- 
nected in series so that the limiting voltage across 
each unit is not exceeded. It will be seen from Fig. 3 
that the outward appearance of an_ oil-immersed 
power condenser is somewhat similar to a static 
transformer, except that, owing to the losses being 
smaller, there is in the present case no need to adopt 
th» special construction of tank used with trans- 
formers to increase the radiating surface. The 
height of the condenser is 5ft. 3in. and _ the 
width and depth are 3ft. 5in. and 2ft. 5in. respectively. 
The total weight with oil is given as 4500 Ib. 
In practice these condensers are supplied complete 


= 50 microfarads. 
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FIG. 4—FLUX, CURRENT, VOLTAGE AND POWER WAVES 


with an oil-immersed switch fitted with overload and 
low-voltage release and an ammeter. The switch is 
also fitted with auxiliary contacts, which are used for 
short-cireuiting the condenser through a resistance 
to safely dissipate the charge which may be left in 
the condenser when the supply circuit is opened. In 
the case of three-phase circuits the switch is fitted 
with resistances in one or more steps, through which 
the condensers are connected to the supply and the 
same resistances serve for the purpose of discharge. 
With regard to the dielectric loss in these condensers, 
it is claimed that at ordinary frequencies and tempera- 
tures this loss does not exceed one-half of one per cent. 
The efficiency of the condenser will therefore, under 
these conditions, always exceed 99.5 per cent. The 
normal temperature rise does not exceed 20 deg. Fah. 
Where a variable output is required to meet the 
changing conditions of the load the condenser is 
supplied in sections. For example, the condenser 
can be installed in two tanks, one containing twice 
the capacity of the other. This enables one-third, 
two-thirds, or the whole of the condenser to be put 
Into circuit as required. 

Coming now to a consideration of the conditions 
which exist where static condensers are employed 
for the purpose of power factor improvement, the 
subject can be approached by considering in the first 
case a power circuit—Fig. 4 (a)—containing a lagging 
current. It has already heen pointed out that the 
idle component of this current is the magnetising 
current required to maintain the alternating magnetic 
flux in the various motors, &c., connected to the 
circuit. Assuming constant permeability for these 





i 
magnetic circuits, and the applied voltage to be a | 
sine wave, the magnetic flux wave will be sinu- | 
soidal and this wave ,will demand a sine wave of 
magnetising current. Actually only the air gap of 
the magnetic circuit in the motors complies with this 
assumption, and there will therefore always be a 
certain amount of distortion of the flux and magnetis- 
ing current waves. The assumption, however, is 
sufficiently accurate as a first approximation. Pro- 
ceeding, therefore, the flux F and magnetising current 
C are shown in Fig. 4 in relation to the back voltage V 
induced by this flux. It will be seen that the current 
C flows alternatively against and with the induced 
voltage V, so that energy is similarly flowing into and 
out of the circuit. The power wave P, the product 
of the current and voltage, is of double the supply 
frequency and consists of equal positive and negative 
half waves. The area of the positive half wave repre- 
sents the energy supplied to the circuit in building up 
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FiG. 5—-RELATIONSHIP BETWEEN TAN ® AND COS > 


the magnetic flux F. The negative half of the wave 
indicates the return of this energy apart from losses 
to the generating plant. The magnetising current is 
therefore idle in the sense that over a complete period 
or number of periods it represents no gain of energy | 
to the circuit. On the other hand, from the point of 
view of the supply system, to maintain this component 
of the current involves all the losses previously | 
discussed. 

It is now possible to see clearly the advantage of | 
connecting a condenser across the mains—Fig. 4 (6)— 
and the reason for placing it as near the consumer's 
load as possible. Assuming the capacity of the con- 
denser is suitably chosen, the condenser will receive | 
all the magnetising current. It will be seen—Fig. 4— 
that this current C leads the induced voltage V by 
one-quarter period, and it may therefore be considered 
for the condenser as being produced by this voltage. 
As a result the condenser efficiently stores all the 
energy liberated by the magnetic field during its 
destruction and discharges this energy back to the 
magnetic circuit at the time it is required to rebuild 
the magnetic field. Apart from ohmic losses in the 
local circuit and the very small dielectric loss in the 
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|also be illustrated by actual examples. 


' capacity 


' system. 





Starting with the following relationship between 

the components of the current, 

idle component = energy component xX tan 9, 

oridekVA=kW x tang. 
Now, assuming that the power factor, cos 9, is to be 
improved to cos 9, then the idle component which 
must be balanced by the condenser 

= k W (tan 9 — tan 9,), 

and the required capacity of the condenser in micro- 
farads from equation (1) 
= k W (tan 9 — tan 9,) x 10°/27fE *,; 
= (constant for given supply) x (tan 9 — 
tan 9,), and is therefore proportional to (tan @ — 
tan 9;). 

The relationship between tan g and cos ¢ is shown 
in Fig. 5, and the curve is for all practical purposes 
represented by the line A B between power factors 
0.7 and 0.9. It will-be seen that, viewed from the 
point of view of cost of the condenser required— 
which for a given set of conditions is roughly pro- 


| portional to its capacity and therefore proportional 
| to (tan g — tan ¢,)—the improvement in power factor 


per k.V.A. capacity of the condenser installed is 
constant and a maximum for the range of power factor 
0.7 to 0.9. It can also be seen from the curve that 
increasing this range from 0.65 to 0.95 involves only 


' a slight increase in cost, but that to improve the power 


factor to unity involves a disporportionate increase 
in the required capacity of the condenser. This can 
Taking a 
load of 100 kilowatts at 550 volts and 50 cycles 
working at a power factor of 0.7, we see from Fig. 5 
that tang = 1.02. The wattless component is 
therefore 102 kilovolt-amperes, and to improve the 


| power factor to unity the condenser must be capable 
| of absorbing that load. The capacity of the condenser 
| can be obtained from equation (1), 


= 102 « 10°/2 7 50 x 550? = 1071 microfarads. 
Now supposing it is required to raise the power factor 


| to 0.9 instead of unity, then for that case tan 9, = 


0.48, and the wattless component is therefore 
48.0 kilovolt-ampéres. The condenser will have a 
(102 — 48.0) k.V.A., which, expressed 
in microfarads 

= 54 x 10°;314 x 550? 

= 563 microfarads. 
The wide difference. between these results illustrates 
the previous contention, and for this reason, as pre- 
viously stated, it is not usually advisable to improve 
the power factor beyond 9.9 to 0.95. This consti- 
tutes, however, an improvement which will satisfy 
most requirements. 

It is sometimes urged against this method of power 

factor correction that the added capacity in the supply 


'main may set up resonance conditions tending to 


produce dangerous current and voltage surges in the 
The British Insulated and Helsby Cables, 
Limited, however, inform us that in the course of 
an extended experience no trouble has arisen on that 
account. That this testimony should carry weight 
will be seen from the fact that the power condensers 
of this company in use, of various capacities from 
30 k.V.A. up to 250 k.V.A. now totals over 8500 
k.V.A. We are indebted to Mr. G. G. Bell, engi- 
neer and manager of the Hammersmith Borough 
Council Electricity Works, for the following par- 
ticulars of one of these installations. 

The first condenser was installed on the Hammer- 
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FIG.6—POWER FACTOR DIAGRAMS 


condenser, the energy involved remains constant. | 
When the condenser is discharged the energy is com- | 
pletely transferred to the magnetic circuit. At 
intermediate points in the cycle there is energy present 
in both magnetic and electrostatic form, but the total 
quantity remains the same. In the process the idle 
current circulates in the local circuit and the supply 
system is entirely relieved of this current, the generat- 
ing plant only being required to supply the ohmic 
and dielectric losses due to its presence in the local 
circuit. The conditions in one sense resemble a 
Hopkinson efficiency test, with the condenser and 
consumer’s load alternately resembling the motor and 
generator in this test. 

The ideal case which has just been considered where 
the power factor is raised to unity is not often 
attempted in practice. It is not usual to install plant 
to improve the power factor above 95 per cent., for 
reasons which will now be explained. 


smith system in July, 1918, and was connected to a 
single-phase 2200-volt set of mains supplying the 
Hythe-road districts from what is known as the 
Cottage Sub-station, 3} miles distant from the power 
station. The condenser, of 111 microfarads capacity, 
when switched into circuit at the sub-station reduced 
the line current from 647 amperes to 603 ampéres 
and resulted in a 3-volt rise on the low-tension 
220-volt side of the system. The resulting improve- 
ment in the power factor can be determined as follows : 
The current in the condenser, 2 7 f K E, 

= 2m x 50 X 111 Xx 2200/10* = 76.5 ampéres. 
In Fig. 6 (a) the triangle O A B has been constructed 
with O A = 647 ampéres, O B = 603 ampéres, and 
AB = 76.5 ampéres. The side A B produced meets 
O C drawn at right angles to it at C. 

Thus OC = the constant energy component of 
the current and the power factor has been improved 
from O C/O A to O C/O B, namely, from 0.81 to 0.86. 
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In anticipation of further load demands a second 
similar condenser was installed at this sub-station in 
January, 1919. The improvement is shown in 
Fig. 6 (6), the power factor changing from 0.87 to 0.96. 
The complete scheme covers the installation of six 
of these condensers, which will cost somewhat over 
£3000. The only other alternative was the installa- 
tion of a new main costing about £8000. Mr. Bell 
has also installed a condenser of the same capacity 
at the White City, roughly three miles from the 
power station. The improvement effected is shown 
in Fig. 6 (c). The power factor on the 2200-volt main 
was changed from 0.67 to 0.90 witha 5.5-volt rise on 
the low-tension side of the system. 

Most of the problems which arise in connection 
\xith power condensers have now been considered, 
and in conclusion a brief reference can be made to 
one other case which may arise when the voltage of 
the circuit is considerably less than 600 volts. It is 
possible in these circumstances to reduce the cost of 
the condenser installations by using a choking coil 
in series with the condenser. 

As an example, suppose it is required to install a 
condenser to neutralise 100 kilovolt-ampéres of watt- 
less load on a 440-volt 50-cyele cireuit. The capacity 
of a simple 100-kilovolt-ampére condenser 

100 10°/314 x 440° = 1645 microfarads. 
The alternative patented system of British Insulated 


K——— 440 Volt 50 Cycle Supyly——> 


—600 Volts 


3K 


<——160 Volts 
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FIG. 7—DIAGRAM OF CONNECTIONS 


and Helsby Cables, Limited, shown in Fig. 7, reduces 
the cap2city of the condenser required by raising 
the voltage on the condenser to €00 volts. For these 
conditions the choking coil must absorb 160 volts, 
since the condenser and choking coil voltages are 
antiphase to each other. Now the current flowing 
in the circuit must give the following relationship in 
kilovolt-ampéres : 
600 C — 160 C/1000 100 k.V.A. 
or C 227 amperes, which determines the size of 
the choking coil. 

The capacity of the condenser = 600 1000 
= 136 kilovolt-ampéres and its capacity in microfarads 
= 136 10°, 314 x: 600? = 1206 microfarads. It will 
be seen that for the case considered the use of the 
choking coil shows a saving of about 27 per cent. on 
the cost of the condenser. The net saving is, of 
course, less than that amount owing to the cost of 
the choking coil. 


ded 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


STANDARD SPINDLE NOSES FOR MILLING MACHINES. 


Sirn,—-We have read with interest and carefully considered 
the arguments put forward in Mr. Vernon’s letter in THE Enc1- 
NEER of October 31st, and as the matter has now reached a stage 
of detail discussion we think that a statement of the reasons 
behind the type of spindle nose submitted by Messrs. Archdale 
in your issue of October 24th would be interesting. 

In the first place, we would state that the cylindrical form of 
spindle nose was only adopted after considerable discussion and 
actual tests by individual firms. The discussion dealt sub- 
stantially with the points enumerated in Mr. Vernon’s letter, 
and we would put them forward as follows : 

1) The design most suitable for a standard is the one which 
best meets modern heavy duties with large inserted blade cutters, 
due consideration being given to facility of adaptation to exist-. 
ing machines and cutters. Whilst admitting the desirability 
of patriotisra in this respect, we cannot overlook the fact that 
in recent years certain American makers have developed high- 
duty milling machines more quickly than has been done in this 
country ; in fact, some of the heaviest cutting tests reported 
during recent years have been on. machines with spindle noses 
of the cylindrical type now under discussion. : 

2) At first glance it would appear that the taper cutter is 
imore quickly applied and removed from the spindle, but we 
would point out that the slightest bruise or obstruction would 
cause the cutter to “run out.” so as to lengthen seriously the 
time occupied in preparing for work. The cutters may have a 


dummy shank tapped for the drawback bolt when the application 
of these cutters is exactly the same as that of the taper nose form. 

The central bolt is also too long and elastic to keep the cutter 
firmly seated upon the taper, which latter, being undesirably 
short, would have an inclination to act as a spherical joint under 
heavy duty. 

(3) The threaded holes in the spindle are of such a depth that 
the wear upon them is found to be imperceptible, and, being 


short and stiff, they hold the cutter definitely and rigidly to the 


spindle face and give instant accuracy without any difficulty 
from cross locking, which may possibly give trouble on the taper 
nose form. 

(4) Whilst the loose keys may appear to be less substantial 
than the solid driving box, it should be pointed out that they 
drive the face mill at a much greater radius, and under heavy 
duty do not tend to injure the spindle as driving by the much 
smaller solid box. The accurate machining of these keys and 
the necessary slot in the face mill is also much simpler than the 
forming of the rectangular driving projection in the bottom of 
the taper recess of the face cutter. 

(5) Experience of several years with the parallel fit type of 
spindle has shown that the cutters do not become objectionably 
slack in the cylindrical fit, and if they should do so it is a much 
simpler matter to correct them by enlarging the recess and fitting 
a simple cylindrical ring than it is to make a similar correction 
of the taper form, which would involve a delicate taper turning 
operation and possibly the provision of a taper sleeve and the 
deepening of the recess by milling round the driving projection. 

(6) We find no difficulty in applying the cutter to vertical 
spindle machines. The cutter is placed upon a packing block 
din. to 6in. high, and after one screw is screwed home the packing 
can be removed and the remaining screws be inserted. Alter- 
natively, the cutters may have a dummy shank tapped for draw- 
back bolt, as mentioned in paragraph 2. 

(7) The question of the size of collars depends upon the duty 
of the machine. For ordinary milling practice collars of quite 
ordinary size can have driving slots to engage the inner ends of 
the keys, but for larger arbors and those which are used for 
heavy milling we consider the driving collar form to be prefer- 
able, as the arbor can then be made of reasonable size of material, 
whilst the collar being a separate piece can be made of very 
liberal diameter, by which the spindle nose transmits its drive 
without any injury to itself or the keys. An arbor ]}in. dia- 
meter with a separate piece driving collar %3iin. diameter has 
recently been twisted off without injury to the spindle. 

Finally, it should be stated that the cylindrical form of 
spindle nese described by Mr. Archdale in THE ENGINEER of 
October 24th is already in use on large numbers of milling 
machines imported before and during the war ; that these milling 
machines have been subjected to very heavy tests, which have 
confirmed the suitability of the spindle nose ; and also that the 
four well-known British firms of milling machine makers men- 
tioned by Mr. Archdale are already supplying machines with this 
form of spindle nose. 

For THe AssociaTED British MAcuINE Toot 
Makers, Limited, 
SMITH AND CovENTRY, Limited, 
I. H. Wricur. 
Manchester, November 7th. 


OLD LOCOMOTIVE FIRMS. 

Sir,—lL was very interested in reading your Random Reflec- 
tion about old locomotive builders which have either ceased 
to exist or no longer build locomotives, and append some tore. 

Geo. England and Co., of Old Kent-road, 8.E.; Fenton, 
Murray and Jackson, of Leeds; Hopkins, Giles and Co., of 
Middlesbrough ; James Cross and Co., of St. Helens ; Worcester 
Engine Company, of Worcester; Neath Abbey Ironworks, of 
Neath ; Fairbairn and Son, ot Manchester; Sara and Co., of 
Plymouth; J. Nasuyth and Co.; Fossick and. Hackworth ; 
Grendon and Co., of Drogheda; J. Rennie and Co.; Lillic-hall 
Company, of Shropshire. I believe the old firm of Slaughter, 
Grunning, aod after Stothert, Slaughter and Co., of Bristol, 
became the Avonside Engine Works. 

If any readers possess information regarding the old firms 
mentioned, 1 should be very glad if you could spare the space 
to know what became of them. 

November 3rd. 

[Nasmyths are now Nasmyth, Wilson and Co., of Patricroft, 
and still build locomotives. The Lillieshall exists and flourishes 
to this day, but it no longer makes locomotives.—Epb. Tur E.] 


A. M. BusHe.u. 


ENGINEERS’ VOCABULARY. 

Sir,—Your interesting and valuable article on this subject 
brings up the question of ** good English ”’ in engineering and, 
at present, the great technical journals are our only hope. They 
ean control the growth of cumbersome methods of describing 
engineering and physical matters, and might well consider the 
use of the expression *‘ of from about,” as it occurs on page 442 
line 2 of paragraph 6—and in all engineer- 


of your present issue 
Epwarp C. Barton. 


ing journals. 
Royal Societies’ Club, 
St. James’s-street, S.W., 
November 6th. 
[We agree with Mr. E.rton that “of from about” is a very 
But the alternative “* between 


ugly conjunction of words. 
Can he suggest another short 


about” is not much better. 
expression ’—Ed. Tue E.} 


Sir,—In your interesting leader of October 31st on “ The 
Engineer's Vocabulary ’’ you suggest speculation on the origin 
of the words ** knurl,”’ ** swarf,” and ** jig.”’ 

Words commencing with kn may generally be allotted a 
Norse or Anglo-Saxon ancestry, and Bailey’s Dictionary of the 
year 1766 states that “knur” or “knurl” is derived from 
* knoit,”” the Anglo-Saxon for “ knot” in timber. The engi- 
neer’s meaning may be from the wavy appearance of some knots. 

“ Swarf ” is probably from “‘ sward,” this being Bailey’s term 
for ** rind ” of bacon, having for its origin ** schwarte ”’ (Teutonie) 
or “‘ steard ”’ (Saxon). 

“ Jig’ is more obscure, but may have some connection with 
the phrase ** jig by jowl ”’ (cheek by jaws), 7.¢., very close together. 
* Rima ”’ was the Saxon for rim or border, and our reamer or 
rimer is a tool for dealing with the inner rim of a detail. 

Whilst the Saxon connection with these words is in a way 
accidental, it is interesting that several of our tools retain the 





pre-Norman names, ¢.g., hammer (hammer), bolt (bolt), file 








* Chisel,”’ on the other hand, is from the Italian * cisello, 


(feile). 
Rosert Troe. 


Peterborough, Novembey 7th. 


CHANGE-SPEED LINKAGE GEAR. 

Sir,——The link work Mr. Davey is seeking in his letter in 
your issue of the 3ist ult. consists of two cranks, connecting 
rods and crossheads, the crossheads working in slides at riv})t 
angles like the letter 'T. ‘The crossheads are connected by 
link which is of necessity not less in length than the half travel 
of the upper crosshead, and the stroke of the upper crosshead 
is bisected by the centre line, produced, of the lower. 

It is easily seen that the lower crosshead will make two stroke 
for each stroke of the upper. Hence, one shaft will revoly« 
twice as fast as the other. Of course, the crossheads aud slide: 
may be replaced by radius rods. 

E. Lonsury. 


Wexford Technical Institute, November 4th. 








Iron and Steel Statistics. 


Tue collection of statistics of output of pig iron and steel 
which was undertaken by the Ministry of Munitions 
during the war for administrative purposes is being con 
tinued by the National Federation of Iron and Stee! 
Manufacturers. The first return issued by the Federation 
related to the month of August, and replies were received 
from firms which in the first quarter of the year were 
responsible for 95 per cent. of the total output of pig iron 
and 92 per cent. of the output of steel. In September 
the proportion of replies received was 90 per cent. and 91 
per cent. respectively. On this basis it may be taken that 
the output of pig iron in August» amounted to about 
521,000 tons, and in September to 574,000 tons. The 
output of steel in August was about 474,000 tons, and in 
September 718,000 tons. 

The following table compares the output of pig iron and 
steel in each month of this year and in 1913 with produc 
tion in the United States and Germany, in thousands of 
tons : 





Germany. U.S.A. 


U.K. 


Pig iron.) Steel ig iron. Steel. | Pig iron. Steel 


1913, average 4 
monthly 2608 

3698 
3219 
3168 
2665 
2296 
2641 
2985 
3269 


3306 
2940 
3090 
2478 
2108 
2115 


559 
516 
635 
428 
594 


499 | 
469 
551 


January 
February 
March 

April 

May 

June 

July 

August i 
September .. 
October 


| 
Hh 

3s | 1582 | 1302 2581 
| 











It will be seen that in all three steel-producing countries, 
and especially in the United States, the production in the 
second quarter was lower than in the first, but both in 
the United States and Germany production was recovering 
in August, while in the United Kingdom, owing to the 
Yorkshire coal strike, holidays, and other causes, the pro 
duction was lower then than inany month this year, and less 
even than the production of Germany. The October 
figures of output of pig iron in the United States just to 
hand show, as was to be expected, a big decline. The 
American output figures for steel are delayed owing to 
the strike. 

The following table shows the exports of iron and steel 
from the United Kingdom and the United States, in 
thousands of tons: 


Exports of Iron and Steel. 





| United Kingdom. United States. 


| Pig iron. Steel. Pig iron. Steel. 
1913, average 


monthly 23.9 


317. 
36.7 
20.8 
22.2 
i 
182. 37.1 
39.8 


42.2 


January 
February 
March 
April 

May 

June 

July 
August 
September 


86.: 


475. 
284.2 
181.2 — 








The exports from the United Kingdom were thus less 
than-50 per cent. of the pre-war exports, whereas in the 
first half of the year the exports from the United States 
were 50 per cent. in excess of pre-war exports. Moreover, 
whereas before the war the exports of iron and steel from 
the United States were about 60 per cent. of those from 
the United Kingdom, in the first half of this year they 
were considerably more than double those of the United 
Kingdom. The decline in United States exports in July 
is attributed to strikes at the docks and to the exchange 


situation. 








A RECENT United States commerce report records that 
one of the war’s benefits to Arabia has been the completion 
of a narrow-gauge railway, approximately 30 miles in 
length, from Aden to Lahej, the capital of the Abdali 
tribe in South-Western Arabia. The first eight miles 
were built in 1915 as a supply route for British forces 
operating against the Turks in that region. The re- 
mainder was an after-the-Armistice development. The 
work was done by the Royal Engineers. The extension of 
the line from Lahej to the Yemen plateau, 200 miles north 
of Aden, where the world’s supply of Mocha coffee is 
grown, becomes a matter of serious discussion. 
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Railway Matters. 





We regret to have to announce the death on the 30th | 


ult., after a serious operation, of Mr. H. Cuff Smart, the 
Secretary of the Railway Clearing House. 

AccorDING to a public notice issucd by the London 
Underground management, a motor omnibus cost before 


the war £650, a railway coach £1200, and a tramcar £900. | 


The present prices are about £1200, £4000, and £2500 
resp ctively . 


Iv had been proposed to raise the rates on the Uganda | 
Government Railway by 40 to 70 per cent., according to | 
distance, but the Goveraor has been requested by the | 


home authorities to suspend the change pending further 
consideration. : 

AmonG the official delegates to the Washington Inter- 
national Labour Conference is Mr. Howard Williams, 
assistant general manager, London and North-Westera 
Railway, who was nominated for that purpose by the Rail- 
way Executive Committee to go in an advisory capacity. 

AccORDING to the evidence given at the 
inquest arising out of the derailment on October 8th of 
a Burton and Ashby Light Railway tram car in the borough 
of Burton-on-Trent, the car got out of control and ran 
back as a consequence of fallen leaves resting on the rails. 


Coroner’s 


Tue death, on October 27th in London, of Mr. G. P. 
Culverwell, the chief engineer of the Belfast and County 
Down Railway, is announced. That company’s station 
in Belfast, designed by Mr. Culverwell, was reconstructed 
in 1913, and is one of the finest and best-arranged for its 
size in Treland. 


Ar an influential meeting held on the 3rd inst., over 
which Sir Albert Stanley presided, it was decided to take 
steps to form an Institute of Transport. Sir Eric Geddes 
is to be requested to be the first President. Among the 
ten members of the Provisional Committee are Sir Francis 
Dent and Sir Sam Fay. 


THE sudden death on the 24th ult. of Sir Joseph Lawrence 
reminds us that he started work in the secretary’s office 
of the Manchester, Sheffield and Lincolnshire—now the 
Great Central—Railway and was for fifteen years in 
railway service. He first came into prominence by his 
advocacy of the Manchester Ship Canal. 

Tue Queensland Government Railway has brought into 
use a 4} miles section of three-position upper quadrant 
automatic signals, 
Charles Evans, the late Chief Commissioner of Queensland 
Railways, said—-THr ENGINEER, June 18th, 1915—that 


automatic signals would ** obviate the necessity of quad- | 


rupling some of our busier sections of railway.” 


In order to provide shelter for the head brakesman on 
freight trains and to render it unnecessary for him to ride 


on the footplate the El Paso and South-Western Railroad | 


is providing a cab, 32in. wide and 42in. long, at the rear 
of the tender with a door towards the train. An up- 
holstered seat is fitted in this compartment, and under it is 
aheating coil connected to the exhaust pipe of the air 
brake pump. 

AN Irish branch of the Ministry of Transport has now 
been established under the control of Mr. H. G. Burgess, 
whose official tithe is Director-General of Transport 
(Ireland). Mr. Burgess hes had forty years’ service with 
the London and North-Western Railway and for half of 
that period has been general manager for Ireland. The 
headquarters of the Department are at 19, Westmoreland- 
street, Dublin. 


We helieve that, as a result of the standardisation of | 


enginemen’s wages, wherein the driver and fireman of a 
shunting engine receive the same rate of pay as those on 
an express, passenger, or goods train, some of the com- 
panies are finding difficulty in the allocation of enginemen 
to express duties. The men on shunting work not only 
have regular hours and regular meal-times, but less 
responsibility and strain, 

THE railways of the United States are being released 
from Federal control and return to company ownership 
on January Ist, after two years of control. As no legisla- 
tive provision has been made for the increased working 
costs of the railways that have arisen during the last three 
or four years, it is anticipated that a special Act will be 
passed to guarantee the net receipts on the present basis, 
which is the average annual net receipts of the three years 
ended June 30th, 1917. 


ONE of the busiest sections of the Lancashire and York- | 


shire Railway is that between Manchester and Oldham, 
which, moreover, has some severe gradients, one being 
| in 27 for nearly a mile. The possibilities of this line being 
converted to electric traction are very great, as it could 
be done in conjunction with the Manchester and Bury 
electrical services. We understand that some time ago 
an electrically operated train was tested over the Oldham 
branch, and that the platform walls at Werneth were sub- 
sequently altered. - 


THE entrance to the Midland Company's station in 
Nottingham, to which reference has been made more 
than once in this column, was again mentioned in Parlia- 
ment on the 28th ult., when the member concerned said 
that the inspecting officer admitted that irritation and ill- 
feeling on the subject were prevalent. Sir Eric Geddes 
replied that he had seen the correspondence and the report, 
and was in communication with the Midland Company as 
to the entrance in Trent-street being re-opened for a 
month or two experimentally. 


THE Kansas City Star recently said :..‘‘ One of the best 
railroad men in the United States never spent more than 
twenty hours in a week in his office. Six afternoons a 
week from mid-April to November he played golf, and 
said he solved more transportation problems on the links 
than in the office. He applied the principle of the hump 
on the golf tee to one of his switching yards, and saved 
his company 3000 dols. monthly in switching (shunting) 
expenses, 
he inaugurated amounted to more than his salary for a 
lifetime, and the perspective on the business which his 


golf games gave him contributed in no small measure to | yards and at large stations. 


his wonderful achievements.”” 


It may be remembered that Colonel | 


Notes and Memoranda. 





EXPERIMENTS on the fixation of atmospheric nitrogen, 
| which were suspended during the war, have now been 
resumed by British Cyanides, Limited. The experiments 
will take many months to develop, but it is stated that 
the special furnaces erected have now overcome some of the 
| chief difficulties which the company was endeavouring 
to solve. 

Tue British Consul-General at Marseillos reports that 
| the Municipal Council of that city has decided to under- 
| take the construction of an underground railway, so much 
neoded by the over-increasing congestion of the streets. It 
is understood that no time will be lost in obtaining the 
| necessary Government sanction and in proeeeding with 
the work. 


| THe semi-rigid airship purchased from the Italian 
| Government has been delivered to the U.S.A. Navy 


| Department. The ship was bought for experimental 
| purposes. The initial trial of the ship was of six hours’ 
| duration and covered a distance from the naval air station 
| at Cape May, N.J., to Trenton and the return journey. 
| The test was considered a success. This dirigible is the 
| first of its kind to be assembled and flown in America. 
| Tue total length of chain cable tested during 1918-19 
| at the public proving houses in the United Kingdom, all of 
| which are under the superintendence of Lloyd’s Register 
|of Shipping, was 599,094 fathoms, and a quantity of 
miscellaneous chains and samples. The number of 
anchors tested was 9783. In addition to the above esta- 
blishments, there are thirteen anchor and chain cable 
| testing machines on the Continent of Europe, twenty-four 
|in the United States, and four in Japan, recognised for 
the testing of anchors and chain cables supplied to foreign- 
owned vessels. In these cases the necessary tests are 
required to be carried out in the presence of Lloyd’s sur- 
| veyors. 


| WrrxH regard to the Ceylon hydro-electric scheme, it is 
stated that the total power consumption for the island is 
at present between 60,000 and 70,000 horse-power. This 
amount included the consumption by the tramways, the 
lighting of Colombo and of Kandy, the railway workshops, 
the different tea estates in the island, all workshops in 


Colombo and other provincial towns, and in fact every | 


place where an engine was working. There are at least 
thirteen important sources of water power, which, if 
tapped, would yield as much as 500,000 horse-power. For 
the present, if two streams are tapped—the Laxapana 
| stream and the Dickoya stream—about 200,000 horse- 
power could be obtained. 

REGARDING the scheme of the York City Council to 
erect a hydro-electric station on the river Ouse at Linton- 
Lock, about 10 miles above the city, the power obtainable 


is estimated to vary from 150 to 2000 horse-power, the | 
Allow- | 


proposal being to utilise up to 1350 horse-power. 
|ing for loss in transmission—about 7 per cent.—there 
would be 3,300,000 units available for distribution, equal 
to a third of the present total requirements of the city. 
The Corporation would also be able to supply power to the 


a year, and the annual saving when the Linton scheme 
| was paid for would be £5000. 
THE Belgian Société des Usines Bonehill, of Marchienne- 
au-Pont, has decided, says the Iron and Coal Trade Review, 
| to give up rebuilding the Espérance rolling mills destroyed 
| by the Germans, the department not having proved 
| sufficiently remunerative before the war. On the other 
| hand, it has decided to establish at Hourpes-lez-Thouin 


| works specially intended for the production of material 


hitherto imported. The new programme includes the 
construction of two 150-ton blast-furnaces, an open- 


hearth steel plant having a capacity of 500 tons per 
twenty-four hours, and a mill for rolling thin sheets and 
plates up to about Ifin. thick. The company’s battery of 
twenty-eight coke ovens and tar distilling plant erected in 
1914 at Hourpes were fortunately hardly interfered with 
during the war, and preparations are in hand for re-starting 
| them at an early date. 

A DEVICE, invented by M. Lequex, for regulating the 
temperature of electric furnaces is described in the Jron 
and Coal Trades Review as follows :—The device consists 
| of a glass tube inclined at 30 deg. and connected at its 
| upper end with a vessel containing a fluid which undergoes 
| considerable dilatation under the influence of heat. The 

lower end of the tube connects with a vertical cylinder 
containing mercury in which is an adjustable piston. 
| In the sloping tube, where the mercury enters up to a 
certain height, are spaced platinum contacts connected 
with points on the coil of a rheostat. The device is placed 
in the furnace, and when the latter is cold the platinum 
points are short-circuited by the mercury. The furnace 
therefore receives the full current. With a rise in tempera- 
ture the liquid in the upper vessel expands and forces down 
the mercury, thus putting into circuit a succession of the 
various sections of the rheostat connected to the platinum 
points and diminishing the current. 

TuHE scheme for electrifying the main line between York 
and Newcastle, which, it is announced, the directors 
of the North-Eastern Railway have provisionally sanc- 
tioned, was prepared by Sir Vincent Raven, chief mechani- 
cal engineer, in consultation with the company’s consulting 
electrical engineers, Messrs. Merz and McLellan. It 
includes also the electrification of the loop line—31 miles 
in length—from Northallerton to Ferryhill vié Stockton. 
Hitherto electric traction on this railway has been confined 
to working dense local passenger traffic on Tyneside 
between Newcastle and Whitley Bay, and oi mineral 
traffic between Shildon and Newport. The former was 
opened in 1904, and the latter in 1905. In both cases the 
results obtained have proved very satisfactory. No other 
company in Great Britain has, however, experimented 
with electrie haulage of freight trains. On Tynesidco the 
third rail system is in use, hut between Shildon and New- 


| 
| 
| 





The economies he effected and the practices | 


port overhead electrical equipment has been adopted. 
| A combination of the third rail and overhead system will 
| now be adopted, the generai idea being that the former 
| should be used on running lines and the latter in goods 
All trains will be hauled by 


locomotives. 


villages en route from the new station to York. There | 
would be a gross saving shown on working costs of £4760 | 


Miscellanea. 





At the end of October the prices of pig iron in Germany 
were, according to l’Echo de la Bourse; based on from 
M. 652 to M. 735 per metric ton, while spiegel was at 
M. 623. Merchant bars were M. 715, heavy plates M. 835, 
and steel wire M. 850. 

A REFRIGERATOR fleet is to be formed in Italy by 
requisitioning six German refrigerator steamers and trans- 
forming three Italian steamers temporarily into refriger- 
ators. These nine vessels will be capable of transporting 
17,000 tons of frozen meat. 

\ FLUX for use in coating aluminium and its alloys with 
zine has been prepared by Mr. 8. O. Cowper-Coles. Th: 
flux comprises one part of sodium chloride, three parts of 
soldium fluoride, and five parts of potassium chloride. 
The coating may be applied by the sherardising or vapour 
galvanising process. 

A NEw form of waterproof cement has been patented 
by Sir G. K. Scott-Monerieff. It is made of about forty 
parts of oil shale residue and forty parts of Norfolk chalk 
ground together and clinkered. The clinker is then ground 
and mixed with twenty parts of raw oil shale. The pro- 
duct may be used for making roads, flooring, roofing, 
walls, or for constructing culverts, &c. 

THE Geological Survey of Great Britain and Museum of 
Practical Geology, Jermyn-street, 8.W., have been trans- 
ferred for administrative purposes from the Board of 
Education to the Department of Scientific and Industrial 
Research as from November Ist. Correspondence with 
reference to the work of the Survey should be addressed, 
as heretofore, to the Director of the Survey and Museum, 
Jermyn-street, S.W. 

THE plant at the Anzan Steel Works of the South 
Manchuria Railway is to be extended by the addition of a 
second blast-furnace, together with a gas plant, sulphuric 
acid plant and extensions to the power-house and. boilers, 
The output of pig iron, with the new furaace working 
will be 150,000 tons a year, but it is intended ulti- 
mately to use from 600,000 to 700,000 tons of pig per 
year in the steel works. 

Ar the recent meetings of the Non-ferrous Mining 
Committee, Mr. H. E. Fera, the receiver and manager of 
Wheal Kitty, in the St. Agnes district of Cornwall, ex- 
pressed the opinion that that distiict was exceedingly rich 
in mineral contents, and that an amalgamation of the 
mines in the district, if financial assistance was forth- 
coming, would result in re-establishing the industry and 
would result in considerable diminution of working costs, 





In spite of inclement weather, great crowds visited the 
| Exhibition of British Manufactures at Athens. During 
the first seven days 15,000 paid for admittance. On 
Sunday, October 26th, the weather improved, and had 
the effect of bringing a record crowd of over 7000 people 
| to view the Exhibition in that one day. Practically all 
| the exhibits, according to the Federation of British 

Industries, have been sold many times over, and there has 
| been an especial demand for machinery and textiles of all 
‘descriptions. Members of the business and _ trading 
community were, according to accounts received at tke 
beginning of the month, arriving daily in increasing 
| numbers from Constantinople, Smyrna, and all parts of 
| the Balkans, as well as the Levant. 

In a papor entitled ‘‘ Tho Uso of Elestricity in Agricul- 
ture,’’ recently read by Dr. J. F. Crowloy before the Royal 
Society of Arts, it is stated that tho most striking lesson 
we can draw from a study of tho application of electricity 
to agriculture in Germany lios in the manner in which the 
thinly populated rural districts secured the advantages of 
a cle.p supply of electricity. This was done in the main 
through rural co-operative societios. In 1901 there was 
one such society; in 1909, 82; on January Ist, 1910, 
257; on January Ist, 1911, about 340; and in 1913 tke 
number had increased to between 600 and 700, or more 
than the total number of public electricity supply under- 
takings in the United Kingdom. Some 6f these societies 
produced olectricity thomselvos ; some bought eloctricity 
in bulk, and distributod it over thoir own distribution 
system; while others only combined to guarantee a 
certain consumption, and thus secure cheap current from 
the supply authority. It is worthy of note that in remote 
districts where the erection of a central station might 
not be justified, the societies sometimes purchase surplus 
power from private undertakings which manufacture 
electricity for their own use. 





Metuops of preserving timber were discussed recently 
in an American contemporary—the Building Age, of New 
York. The steeping process consists merely in soaking 
the timber in a water solution of a preservative. The 
wood must be thoroughly seasoned and left in the solution 
one day for each inch in thickness and one additional day. 
After treatment, the timber should be air-dried before 
using. Zinc chloride attacks lead paints, but is very 
desirable otherwise. Mercuric chloride is very effective, 
but is poisonous and has a decided corrosive action cn 
steels. Sodium flouride does not attack paint, is not 
corrosive, and in most other respects is very desirable. 
Timbers may be coated with coal tar creosote by a brush 
treatment, by dipping in hot oil for five to fifteen minutes, 
or by the hot and cold -bath method. This method 
consists in submerging the lumber in hot oil for several 
hours and then either allowing the oil to cool down slowly 
with the wood in it or plunging the wood into coo! oil and 
leaving it for several hours. Coal tar creosote is objected 
to by some insurance companies, but whether or not it 
really does add greatly to the inflammability of wood is 
a debatable question. Creosoted wood cannot be painted 
over successfully, because the oil quickly comes through 
the paint and discolours it. Although prossure treatments 
are tho most expensive, they are the most effective, because 
they result in the greatest absorption and penetration of 
preservative. Roof planking should receive 8 Ib. to 12 tb. 
of creosote per cubic foot. or $ lb. of the salt if zine chloride 
be used. Such treatment should add at least twenty years 
to the life of roof plank. Lumber should be cut to final 
dimensions before treatment. Whenever it becomes 
necessary to cut into treated timber the untreated wood 
exposed by cutting should be given two brush coats of 








creosote or some other preservative, 
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Ciz. 136. Bld, 8t. 
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A Legacy of the Wap. 

THE war has left behind it many things we would 
gladly be without; on the other hand, even apart 
from main issues, it has left us some things which we 
shall be wise to grasp and to value at their true worth. 
One of them, which we,may regard as a valuable 
by-product of our fighting efforts, is an increase of 
our technical knowledge in certain directions. The 
stress of war forced us to study and investigate, and 
to put to practical trial on the largest scale and 
under the severest conditions a whole host of matters 
which in other circumstances might have been neg- 
lected for many years. Nowhere is our advance from 
this cause more marked than in our knowledge of the 
materials of engineering. It is a commonplace to 
say that the development of mechanical warfare led 
to the rapid evolution of a whole series of devices, 
such as the tank, the submarine, and the aeroplane 
and airship, which nothing short of war could have 
called into being so rapidly. But we must not forget 
that all this great mechanical development depended 
upon and went hand in hand with a corresponding 
development in the materials employed. This develop- 
ment, invaluable as it is, stands in danger of being 
lost or ignored now that peace conditions have 
returned. 

In some cases the exigencies of mechanical warfare 
led to the evolution of actually new materials. 
Perhaps the most striking examples of this kind 
occurred in aircraft. We may mention the aluminium 
alloys used for pistons, as one example, and the 
protecting varnishes, applied to shield aeroplane 
wings from the ill-effects of sun and weather, as 
another. In a much larger number of cases, how- 
ever, what happened was not so much the evolution 
of a new material as some important development in 
the use of one already known. To the credit of the 
technical branches of our War Ministries be it said 
that these new applications of materials were often 
the result of extensive and very thorough investiga- 
tions carried out both in the laboratory and in the 
workshop and the field. As an instance of this kind 
we may quote the use of so-called “ stainless ”’ steel, 
i.e., steel containing about 12 per cent. of chromium, 
for aero-engine exhaust valves. Here was a material 
whose primary use appeared to lie in cutlery, which 
should save the burdensome domestic labour of knife 
polishing. But apparently the properties which 
protect stainless steel from corrosion at the ordinary 
temperature also protect it from scaling at high 
temperatures, and with this valuable property it 
combines a sufficiency of strength even when heated 
toadull red. At the moment, it is true, we may not 
desire to build many petrol engines running with 
red-hot exhaust valves, but the evolution of machi- 
nery is rapid, and we need not take an excessively 
long view to contemplate the possibility of some 
invention—the gas turbine leaps to the mind—whose 
working parts would operate at these high tempera- 
tures. This, of course, is but an isolated instance 
out of a very large number, and the knowledge upon 
which these new uses of materials are based, or which 
has been obtained as a result of their use in practice, | nl 
is of the highest value. Fortunately some at least of 
the technical officers who had to deal with these 
matters during the war have devoted the requisite 
time and labour to the preparation of reports and 
papers in which a part at least of this great fund of 
knowledge is recorded. For their efforts we should 
be duly grateful, but the mere recording and publica- 
tion of such knowledge is not enough; indeed, by 
itself it may even prove a serious disadvantage to our 
industries. For, if our industries fail to utilise this 
knowledge and to take the fullest advantage of the 
new possibilities, it is very certain that our industrial 
rivals elsewhere will not fail to do su. The use of 
the best possible materials for each special purpose 
is of greater importance to-day than it has ever been, 





not only because of the ever-rising standard of effi- 
ciency which is demanded of our products and 
machines, but also on account of the relatively higher 
cost of labour. Under conditions where the cost of 
an article necessarily depends upon the labour rather 
than upon the material the final value of the article 
will often turn mainly upon the quality of the material. 
Engineers, and users also, may therefore well be 
urged to pay the greatest possible attention to the 
choice of materials to be employed in the “ peace 
products’ to which their attention is now being 
devoted ; nor need it be supposed that such attention 
will always lead to the adoption of a more expensive 
material. While war has taught us to value the 
special properties of expensive alloy steels, it has also 
taught us the possibility of utilising cheap raw 
materials which we were formerly disposed to con- 
demn. 

Engineers will no doubt recognise the necessity of 
such a policy as we have indicated, and yet they may 
not be in a position entirely to save the situation 
without outside support. There are many valuable 
and important materials whose use in ordinary com- 
mercial practice at the present time is likely to be 
extremely limited. Where a material has been 
mainly employed for armament purposes the demand 
in the immediate future may be too small to justify 
the upkeep of even a small plant for its regular and 
satisfactory production. If such plants are permitted 
to shut down, then not only shall we be deprived of 
the possibility of using that material for military or 
naval purposes if or when the need arises, but it will 
cease to be available for industrial development 
purposes. Here lies a serious danger arising out of 
the present desire—natural enough in the circum- 
stances—to restrict public expenditure, particularly 
on armament. During the war we felt the pinch 
from the lack in this country of “ key ” industries, 
and much is said of the imperative need for maintain- 
ing them here in the future. That is well as far as it 
goes, but in regard to materials it does not appear to 
go far enough. We must for future safety, from 
both the industrial and the military standpoint, 
maintain in our country not only the best and most 
advanced knowledge of materials, but also the skill 
and the appliances for their production and use. From 
this point of view the ruthless abandonment of so 
much experimental work in the Navy and the Air 
Force must be regarded with the gravest misgivings. 
We do not want large armaments, but we do want, 
and must maintain our knowledge and our skill at 
the highest possible level, and it is for the Government 
as well as for our industries to see to it that they are 
so maintained. 


Chemical Standards for Iron and Steel Analysis. 


SreEL and cast iron are nowadays manufactured 
under analytical control, and millions of tons of both 
materials are sold to exact chemical specifications. 
An idea of the commercial importance of accurate 
composition may be gathered from the fact that, 
under official control, the “‘ extras for steel’ amount 
to as much as 100s. per ton for sulphur and/or 
phosphorus limits of 0.03 per cent. maximum to 
70s. for 0.035 per cent., and to 40s. for 0.04 per cent. 
That is to say, that if a steel supplied to one maximum 
limit is found to have more sulphur and/or phosphorus 
in it than the specification permits, it, if accepted, is 
placed in a lower grade and 30s. or even 60s. a ton 
may be lost thereby. When it is seen that £1500 
may be sacrificed on a consignment of 1000 tons for 
each .005 per cent. excess of these ingredients, the 
importance of accurate analysis will be appreciated. 
Furthermore, the failure of the steel to meet the 
specification might entail heavy demurrage charges 
or loss of a boat, and might in certain cases cause great 
inconvenience and even danger. Yet the whole 
difference might be due to no other cause than that 
different chemists had analysed the samples. It will 
be seen, therefore, that unification of analysis is of 
the highest importance to engineers. 

Metallurgical analysts have for many years recog- 

nised the need of devising means for overcoming the 
differences that may occur when two independent 
chemists analyse the same material, and as long ago 
as 1896 Baron Juptner von Jonstorff read a paper 
before the Iron and Steel Institute on “ The Introduc- 
tion of Standard Methods of Analysis,” in which the 
causes that lead to differences in analysis were 
reviewed and the establishment of standard methods 
was advocated. Subsequently Messrs. C. H. and N. D. 
Ridsdale, of Middlesbrough, attacked the same 
problem on {the same lines, and they were respon- 
sible for a “‘ mechanicalised ” system for the deter- 
mination of certain elements which was invaluable 
during the war. It has been estimated that no less 
than eighty thousand hours per month of chemists’ 
time was saved by these methods. But excellent as 
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the results achieved by standard methods have 
proved to be, there are many analysts who object to 
them on principle, and the obvious alternative— 
that of contrasting results with standard reference 
samples—has been introduced. Using these samples, 
the chemist is free to employ what analytical method 
he pleases, provided, of course, that the same method 
is used for the standardised sample as for the sample 
being tested. It is again to the Messrs. Ridsdale, 
father and son, that we are indebted for a plan 
of great industrial value, for it is to their efforts, 
supported by a number of firms all over the 
country, that the supply of control standards is 
due. The case is one of proving the unknown by 
the known, for if a sample of unknown composition 
is run through side by side with a sample the com- 
position of which is accurately known, and gives the 
correct result, the probability that there is any error 
in the testing of the unknown is very small. It is, then, 
only necessary for the purchaser to prescribe analysis in 
terms of a certain standard or to supply a standard, 
just as he might supply a template and specify that it 
shall be used in testing the material purchased. The 
obvious advantage of this system and the crying need 
during the early part of the war for reference standards 
led the Messrs. Ridsdale at their own financial risk, 
but with a good deal of volunteer help, to set about 
the preparation of standards for cast iron and steel, 
and since January, 1917, when the first samples were 
issued, the output and adoption have grown steadily. 
It is clearly of the highest importance that the stan- 
dard samples should be absolutely above suspicion. 
To ensure this quality the utmost precautions were 
taken. The practice of the United States Bureau 
of Standards was followed for the standardisation of 
several elements in the same sample, but in carrying 
out the plan the important step was taken of employ- 
ing not only a variety of analysts, but analysts who 
might be regarded as representing opposing interests ; 
thus some of them are employed by steel makers, 
others by users, including three of our Govern- 
ment departments, and a third set is composed of 
independent workers. Furthermore, local influence 
is removed by employing analysts in many districts. 
Finally, with the help of Dr. Hillebrand, Acting 
Director of the United States Bureau of Standards, 
the co-operation of a representative steel user and a 
representative steel maker in America has been 
secured. Hence it may be safely said that the 
standards are’real standards and above all question or 
cavil. 

It is, we fear, characteristic that the Messrs. 
Ridsdale should have met with a good deal of criticism, 
and that they should be charged with self-interest in 
introducing standard samples; but even were we to 
admit that their object was not wholly disinterested, 
the fact remains that they undertook and carried 
through at a good deal of personal expense, time, and 
energy, a work that was much needed, and it would 
be churlish indeed to refuse them the credit or to 
grudge them any reward they may succeed in obtain- 
ing. It has been said that the standards should be 
made by a public body and should bear the imprima- 
tur of an independent institution. We agree; but 
as no public body undertook the work, and as it was 
left to private enterprise to carry it out, the praise 
due to the authors and to all those who worked with 
them should not be begrudged, especially as they 
set out expressly with a view to stimulating interest 
to such a point that the movements should develop 
into the formation of a British Standards Bureau. 
The proof of the pudding is in the eating, and the 
fact that two hundred and fifty firms have adopted 
the standards is incontrovertible testimony to their 
value. 


The Marine Diesel Engine. 


AmoneGst the many factors which contributes to the 
high cost of living to-day are the high freights which 
now rule. One of the factors which contributes to 
high freights is the high cost of fuel, bunker coal being 
quoted at 111s. per ton in London. Motor ships do 
not require to use that high-priced coal. Why, then, 
it may fairly be inquired, is it that every shop which 
is capable of building a marine Diesel engine is not 
crammed with work of that nature? There are 
enough hulls on the stocks throughout Great Britain 
to fill the engine works several times over, and yet 
practically all of them are to be fitted with steam 
engines, though many of them will certainly use oil 
fuel. We are not for a moment forgetting that we 
have in the past been most earnest in our plea for 
caution in the installation of the Diesel engine with- 
out thorough trial, lest its future should be imperilled 
by one or two serious failures. But we think that, 
thanks to Mr. Smillie—the only cause of gratitude 
which we can ascribe to that gentleman—conditions 
are now so different that we are almost inclined to 








say that it is better to install a practically untried 
Diesel engine than to do nothing. The reason for 
our apparent volte face is not that we believe that the 
Diesel engine has been so thoroughly proved and 
improved during the last few years, when so much 
connected with shipping has been veiled from our 
eyes, but simply that bunker coal, which before the 
war could be obtained at about 12s. per ton, can now 
be quoted at nearly ten times that figure. Bearing 
in mind, then, the pre-war comparisons between the 
cost of running steamships and motor ships, it might 
appear that in the present circumstances the economy 
to be obtained by the use of the latter would now be 
so enormous that there could be no hesitation on the 
part of the shipowner, and that, instead of absolute 
or rather relatively absolute—reliability having to be 
placed first when considering the type of machinery 
to be installed, fuel costs would have the preponderat- 
ing influence. Unfortunately, the case is not so 
simple, and while it is only to be expected that the 
price of oil would have gone up to meet the increased 
cost of production, an amount by no means equal to 
that of coal, we have been astonished to learn in the 
course of our investigations that coal does not 
necessarily leave its rival behind in this ratio when its 
price is raised. Indeed, the price of oil is also put 
up in sympathy without the least regard to its cost, 
just, so it is ingenuously stated, to prevent too great 
a demand for that fuel on the part of ships which 
can use either oil or coal. With fuel oil, Diesel engine 
oil rises too without any corresponding explanation. 
We have made every effort to confirm the accuracy 
of this statement. and we find it to be a matter of 
more or less common knowledge, though not much 
talked about. To our minds it would appear to be a 
case in which the Government should interfere, solely 
in the interests of the consumer and with no idea of 
benefiting the shipowner. who can look after himself 
by raising his freights. 

Yet in spite of all this, there is still a Jarge margin 
in favour of the motor ship, even omitting the 
increased carrying capacity and the smaller number 
of hands required as compared with some classes of 
steamships. It is difficult to put the economy into 
concrete figures which would be universally accepted 
as applicable in all cases, but we propose to give an 
hypothetical instance in which the principal factors are 
absolute, but which can be modified to suit the require- 
ments of any specific case. The prices of bunker 
coal at various ports on a certain date were :—London, 
1lls. per ton; Cardiff, 65s.; Tyne, 62s. 6d.; Port 
Said, 156s.; Suez, 166s.; Bombay, native coal, 54s. 
In making our calculations we propose to ignore the 
London figure of 111s. per ton and assume that our 
ship could bunker on the Tyne. that is, at the lowest 
rate, and that she would call for bunkers only at 
Port Said on the way out to Bombay. Here she 
would pick up native coal and call again at Port Said 
on her return voyage. Thus, as will be seen, we take 
only the lowest figures and they would give us 62s. 6d., 
156s., 54s., and 156s., or an average price of 107s. per 
ton for the round voyage. Diesel engine oil at the 
same date was something over 143s. per ton—say, 
150s.—and this price, owing, we believe, to what are 
purely temporary causes, is the same either in London 
or out East, and can be taken as for the round voyage 
wherever she bunkers. We will further assume our 
ship to carry 8000 tons of cargo out and home ; that 
her engines whether steam or internal combustion, are 
of 3000 indicated horse-power, and that she spends 
sixty days actually at sea. A very reasonable figure 
for coal consumption for the steamship would be 1.3 |b. 
per indicated horse-power per hour, and for oil con- 
sumption 0.35lb. per indicated horse-power per 
hour. Both these figures are purposely taken as most 
favourable to the steamship, especially in view of the 
native coal to be used on part of the voyage. On 
these assumptions the total fuel cost would work out 
at £13,400 for the coal and £5060 for the oil, a differ- 
ence of £8340 in favour of the motor ship. This 
saving, when applied to the 16,000 tons of cargo carried 
on the round voyage, represents more than 10s. per 
ton, quite apart, as we say, from any other savings. 
Surely the shipowner must see that with the terrific 
prices he has to pay for his ships, there is here some- 
thing that will help him, and if he will even only 
share the saving equally with the consumer, while 
helping him, will really help to bring down the cost 
of living. Really serious troubles with the Diesel 
engine are no longer to be feared, and it is only com- 
paratively minor difficulties which need be anticipated 
to-day, and the sooner they are faced the sooner they 
will be overcome. Experience will have to be bought, 
and the sooner the shipowner and engine builder 
combine to buy it the better. 

There are other reasons why the shipowner may 
take up with some confidence the installation of the 
Diesel engine in his new ships, though the evidence 
we are able to give is purely circumstantial. One 





big foreign firm with probably the largest experience 
of any of this form of motive power has converted 
all its steamers and is building no more, but is con- 
structing motor ships as fast as it can. One of our 
largest and most far-sighted shipowners has a big 
works engaged in building Diesel engines, we believe, 
exclusively for him; while another who runs the 
former close in foresight is following on his heels in 
practice. Other firms who have had long experience 
with motor ships are adding to their fleets, while 
the Americans, Norwegians, Swedes, Danes, and 
others are getting all they can. A striking commentary 
on these facts is that we have requested several of 
these firms to favour us with details of the perform- 
ance of their ships, in order that we might place 
before shipowners generally some definite facts as to 
how long it takes to “ turn round ” a motor ship and 
the nature and extent of the overhauls required at 
the end of a voyage, and of the troubles, if any, expe- 
rienced en route. Not one of these firms is apparently 
willing to say a word on such an extraordinarily 
interesting subject. Why not? Is not the obvious 
inference at this date that the motor ships are giving 
them such good results that, they do not wish thei: 
rivals to know how good they are, and so invite them 
to invade their preserves? We shall assume it to 
be so until we are definitely informed on good authority 
that such is not the case. 








Random Reflections. 
[THIRD SERIES. ] 


THERE is a pleasant essay in Si 
Edward Cook’s recently published 
‘“More Literary Recreations,” in 
which the misuse of words in the 
English language is discussed. English, we fear, has 
always beena prolific sinner in this respect. Whereve1 
it finds a word that suits its purpose, it uses it even 
though in the using it hauls the word a hundred miles 
from its true and original meaning. Whether it is 
right or wrong in so doing is a question that will 
always remain open to debate. On the one side, the 
purists, with a deal of reason, appeal for adherence 
to the rigid meaning as shown by the derivation ; 
on the other, with no less reason, stands the party 
that, jealous of the value of the living, fluid 
elements of the tongue, objects to rigid “* standardisa- 
tion’ as a stultifying and deadening doctrine. The 
course lies between the two. Change in the meaning 
of words can no more be arrested than the introduc- 
tion of new words to meet new needs ean be pre- 
vented. Amongst words misused Sir Edward _ in- 
cludes “ science.” We agree with him absolutely, 
because the evidence is wholly on his side. It is 
only of late years that its present indefinable but 
limited meaning has been given to the word, and 
that, instead of standing as a synonym for knowledge 
of any kind, it has been reduced to mean what used 
to be called—-with, it must be admitted, but little more 
accuracy—natural philosophy. Yet whilst we must 
admit that Sir Edward has right on his side, we ven- 
ture to say that since “science ’’ so used is not a 
misnomer—for natural philosophy is knowledge—its 
employment leeds to little or no confusion of thought, 
and it is, in the lack of any other word, extremely 
convenient. It is worth observing, moreover, that 
in France, and of course in America, the same word 
is used in the same restricted sense. Sir Edward 
takes the view, which cannot in general be contested, 
that ‘‘ clear thinking is impossible without an exact 
use of words,” and that “a slovenly use of language 
may lead to confusion in administration and an 
equivocal use of words to misconception in policy.” 
These lines were written, and words hed ceased to be 
a problem to the author, before the railway strike 
had verified the political power that may reside in 
a single word. Had Sir Erie Geddes written exactly 
what he meant, whatever it was, or had he used 
words that were open to no misunderstanding, in 
place of “‘ definitive,’’ negotiations might have been 
continued and the railway strike might have been 
avoided. That is an admirable case in support of Sir 
Edward’s contention, but it is inconceivable that the 
use of the word “science” in lieu of “ natural 
philosophy *’ will ever have such dire results. 


Words, Words, 
Words. 


a ai a 


AFTER all, words are but the bricks 
with which the writer builds, and 
as long as they serve for the 
strengthening or beautifying of the 
edifice they cannot be condemned. Shakespeare 
twisted them into all sorts of meanings, but not the 
purest of purists will venture to say he misused them. 
It may be held that in works of science a more rigidly 
accurate use of the vocabulary is desirable, but even 
in them we are not sure that a free style is not better 
than meticulous accuracy, nor that it is always as 
possible to convey the same shade of meaning with 
the right and proper words that might be conveyed 
by using words that would not pass the scientific 
purist. The object of words is to carry a conception 
to the reader or to present to his mind’s eye an image 
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or idea, and that object is most easily attained 
when the style is released from too rigid restraint. 
The man who, to. quote an ancient author, has “ such 
a franke and flourishing stile, as he seems to have the 
Muses alwaies at his will, to feed and maineteine his 
penne ” is likely to influence his reiders more than 
he who practises precision to the point of dullness 
and who arrests his pen at every syllable to weigh 
the absolute meaning. A single word must be precise, 
but in a group of words well jointed and bedded 
together each supports and helps the others, like the 
youssoirs of anarch. It may be said with a reasonable 
accuracy : “* Look to the style, and the words will 
look to themselves.” We say this particularly to 
scientifie writers, who, with all shame we admit it, 
are. in general, hopelessly dull authors, disregarding 
altogether the grace of style in their anxiety for a 
rigid accuracy of diction. Too often they defeat 
their own end, for not only do they fail to convey 
the meaning they wish, but they fail to convey any 
meaning at all-- because no one reads them. It should 
be remembered that the human mind has _ been 
moulded and developed on a host of inaccurate 
statements, and that it is even now most accessible 
by the same means. The scientist may rebel against 
such illogical assertions as that the sun rises and sets, 
when everyone knows that its apparent rising and 
setting is due to the movement of the earth; but 
it remains a faet that the human mind, and not only 
the average human mind, but the mind of the scientist, 
is most easily approached when the anthropomorphic 
figures which it has inherited through a thousand 
generations are observed, despite all logie to the 


contrary. 
ek et ae ee 
w THERE exists a body known as 
— the Women’s Industrial League. 
se It was established under the presi- 
Industry. 


dency of Lady Rhondda when the 
war ended, with the object of securing ‘ equality 
of treatment and opportunity for employment of 
women in industry.” The equality referred to is 
obviously not equality amongst women themselves, 
as we might infer from the words, but with men and 
boys. The society has recently issued a report, of 
which several pages are devoted to testimonials from 
employers of women during the war, and several to 
the reasons why women are no longer employed. 
.mongst these reasons may be placed in the forefront 
the objection of the trades unions, Government regu- 
lations prohibiting night shifts, and equality of wages. 
Those who are in favour of the increased employment 
of women in factories will welcome the report, those 
who are not will remain unconvinced. The report is 
based on a questionnaire addressed to five thousand 
firms in Great Britain; the answers amounted to 
fourteen hundred and twenty-two. The analysis of 
the answers is not as complete as one could wish, but 
we gather that only sixty-seven firms in all are willing 
to increase the number of women they employ, and 
only two hundredy and twenty-eight who did 
not employ women, before the war propose to 
retain them; on the other hand, eighty-five firms 
agree with the restrictions imposed by the trades 
unions and three hundred and twenty-five regard 
their work as unsuitable. Robbed of those deceitful 
things called percentages, which sometimes put a 
rosy aspect on the worst case, it must be admitted 
that the enthusiasm for women workers is not very 
pronounced. We are not amongst those who re- 
gard with astonishment the fact that women are 
able to do the work that men and boys do; we had 
too often seen women at work before the war not to 
be perfectly certain that they could learn to use their 
hands just as readily as men in occupations not above 
their strength or endurance. We think, therefore, 
that the question of the ability of women may be 
left out of the argument ; it may be accepted without 
reserve. But it by no means follows that because 
women can do men’s work therefore they should 
be allowed to do it. Nor does it follow because 
women are willing and steady workers that therefore 
they should be employed in factories. This is not the 
place to renew all the familiar economic and socio- 
logical reasons against factory life for women, but we 
may say this, that the employment of women is only 
desirable where the supply of men is deficient, and 
when that state arises the question will settle itself. 


* * * * * 


AFTER all, there is a small measure 
of hope for this materialistic world ; 
it shows signs of grace. There 
cannot be the smallest particle of 
reason for believing that the deflection of a ray of 
light by the sun will take the fraction of a farthing 
off the income tax, add anything to our foreign trade, 
reduce iabour problems, bring nearer the cheap 
inotor car, make politicians honest;. settle the Irish 
question, dissolve the Ministry of Transport, or put 
all our canals on a paying basis ; and yet the public— 
i! the Press is the mirror to its emotions—appears 
to be moved by the revelations at the Royal Society 
a week ago. This, as we have said, is a sign of grace, 
and it is the more remarkable in that only one person 
in fifteen million odd in this country knows what it is 
all about, and of those three two are not certain. 
he great discovery as far as we have been able to 
fathom its dark abyss amounts to thi. Suppose that 


Four Dimensions. 





in a layer of jelly you inscribed a perfect circle, and 
that you proved its perfection by measuring the radii 
with a two-foot rule made of the same jelly. Assume 
now that a state of strain in the jelly stretched it in 
one direction. The circle would be deformed into an 
ellipse, but whenever you measured it with your 
jelly rule all the radii would still appear to be the 
same length, because the rule itself, being subject 
to the same strain, would vary in dimension from 
radius to radius. Assuming a condition of this 
kind to exist in the universe and it becomes 
obvious th t we have no means of being cer- 
tain about. anything, because we can never be 
sure that our basis of reference does not change. 
We may put it another way. If a square reflected in 
a plane mirror is measured by a scale also reflected 
in the mirror, it will appear to have four equal sides. 
Now bend the mirror. The square to the eye will be 
deformed, but if it be again measured by the reflection 
of the rule it will still be found. have sides of equal 
length, because the reflection of the rule itself changes 
by just as much as the square does. The effect that 
has so perturbed the world is of the same order. 
Things placed in the wether stream have one length ; 
placed across it they have another. <A kindly Pro- 
vidence has ordained that this mercurial temperament 
of things does not affect mundane affairs one little 
whit. It may be quite true that our circles are not 
circles, but as long as we think they are circles, that 
is all that really matters. Trains do not travel at fifty 
miles an hour; they are moving through space at 
enormous velocity, and the velocity varies as they go 
eastward or westward on the earth. The fact leaves 
us unmoved. We are still certain that if we leave 
Paddington at a given hour we shall reach the Lizard 
at a given hour—more or less. The principles of 
relativity are not going to upset Bradshaw, nor shall 
it, we are resolved, disturb our appetite. We shall 
enjoy our steak none the less, even though we be 
convinced by Professor Einstein that it has four 
dimensions instead of three, and is really a great deal 
longer than it looks. 
* * * ca a 

said Mr. 


** GENTLEMEN,” Lewis, 


ieee Coal acting president of the Mineworkers 
Strike. of America, to newspaper men, 


** we will comply with the mandate 


of the Court. We do it under protest. We are 


American Americans, and we cannot fight our 
Government. That is all.” Rarely have we read 


a more pithy speech ! We hope there was “ no more 
to it’’ than that; that it has not been diminished in 
its passage under the Atlantic, or squeezed by fourth 
dimensional forces in the ether stream. We should 
like to think that Mr. Lewis said exactly what he is 
reported to have said, that he made the delightful 
distinction between the members of his union and 
other Americans who are not American American, 
but Dago-American, or Polish Jew Americans, or 
Chino-Americans, or What-not Americans. We should 
like to think, too, that he really said “‘ we cannot fight 
our Government,”’ and not that “‘ we would not under- 
take to fight our Government,” or any other words 
lacking the delightful obliquity of ‘‘cannot.” It 
may be the pious “ cannot ”’ of George Washington 
refusing to tell a lie. Perhaps Mr. Lewis thrust 
his hand in his bosom when he pronounced it with an 
air that spoke of the loyal obedience of citizens of 
the United States to their elected governors—under 
protest ; or it may be no more than the avowal of a 
wise general who, seeing the overwhelming forces of 
the enemy, follows the path of discretion and sur- 
renders the citadel. As far as the result is concerned, 
it matters but little which meaning we take, for the 
essence of the word is that the union calls off the great 
soft coal strike which has racked America for a week 
or more. But, looked at from another aspect, the 
intention of the word has much significance. If 
Mr. Lewis really desired to imply that labour bowed 
to the will of the Government of his country, then he 
set up a standard of national morality which exalts 
American labour in our admiration ; if, on the other 
hand, he wished it to be known that the union bowed 
to the foree and power of Government because 
rebellion lacked the strength to resist, he shows us 
an ugly aspect of labour. It is not only for the sake 
of America herself, but for the sake of the industrial 
peace of Europe, that we hope we may follow the 


-higher reading, for a good example—even ‘ under 


protest *’—will effect more than all the precepts of 
economists and politicians. 


* * * * * 


In the presidential address which 
he delivered to the Institution of 
Civil Engineers last week, Sir John 
Purser Griffiths referred to the work 
of a Committee of the Institution appointed to inquire 
into the deterioration of structures exposed to sea 
action, and mentioned the fine collection of samples 
of materials damaged by marine life and sea-water 
which has been made by Sir William Matthews, 
and is now to be seen in the building. Another collec- 
tion may be found in the Natural History Museum. 
It illustrates the natural history of boring marine 
animals and the destructive effects they have on both 
rocks and timber. For this interesting and instruc- 
tive exhibit we are indebted to Dr. W. T. Calman, 


Ship-worms. 





who is the technical adviser to the “ Civils” Com- 
mittee. Engineers are not amongst§the most fre- 
quent visitors to the Natural History Museum, but 
we may anticipate that those concerned with the 
building or maintenance of marine works will be 
attracted thither to learn something about one of 
the most baffling and insidious enemies with which 
they have to combat. Dr. Calman has prepared an 
excellent explanatory monograph to the exhibit, 
which, if it enters more into the life history of ship- 
worms and rock-boring molluscs than the engineer 
needs for his work, yet cannot fail to interest him. 
The reader of it can barely avoid two observations. 
The first that, as man is responsible for the introduc- 
tion of timber in waters where it is improbable it 
would ordinarily be found, it is he who has caused the 
multiplication of the teredo and other wood-boring 
marine animals; and the second that, despite all 
efforts to defeat it, man is still baffled by this wee 
beastie which his works have multiplied. There 
seems indeed to be but one substance, apart from a 
complete impervious sheathing, which repels. the 
teredo, and that material is rust, which is usually 
maintained by studding the surface of piles with 
broad-headed nails called “* scuppers.”” Protective 
sheathing has the defect that the minute juvenile 
teredo finds its way through the slightest crack or 
cranny and bores into the timber behind, whilst 
protective surface treatment of the wood, and even 
impregnation with creosote and other substances, is 
not permanently efficacious. As an essential portion 
of the teredo, its breathing and feeding organs must 
remain exposed at the outward end of the hole, even 
though the shelly rasps on the other end of his long 
body with which he bores may be four and even six 
feet deep in the timber, it is probably no very difficult 
matter to find means of destroying him. But to 
kill him after his work is done, or even begun, is not 
sufficient, and it is to some means of destroying, 
repelling, or baffling him in his infant state when he 
is on the point of beginning an attack that the 
** Civils ’’ Committee is no doubt turning its attention. 








EXTINGUISHING A HUGE FLAME. 


Tur following description of the means adopted to 
extinguish a jet of burning gas which issued from an oil 
well in the Midway field, of California, is taken from the 
Standard Oil Bulletin :— 

On July 26th, 1919, the well suddenly leaped to life 
while being drilled, and gassed so furiously that it set itself 
ablaze in a flame 200ft. high that could be seen for 80 miles, 
and the roar of which could be heard for nine miles. 
The flow of gas was estimated at about 100,000,000 cubic 
feet per day. During the course of bailing the well blew 
out and the enormous flow of gas began. The top of the 
12}in. casing was equipped with a heavy gate valve and 
a 6in. flow line which extended to the side of the derrick. 
The drilling crew attempted to get the well under control 
by closing the 12}in. gate valve, but the shale and sharp 
sand carried by the stream of gas cut out the seat of the 
valve while it was being closed. This gate having failed, 
there was no alternative to letting the well blow until 
more fittings could be attached. After blowing for an 
hour the drillers said that the 6in. flow line became red hot 
for 2ft. at its end, due to the friction of the shale and sand 
on the pipe, and ignited the stream of gas. 

By means of the usual methods of steam, mud and 
water, the fire was extinguished for 50ft. from the ground, 
but the gas continued to burn above the effective zone 
of steam and water, as the boilers could not maintain 
sufficient pressure long enough to prevent the gas from the 
well breaking through to the fame above. The heat from 
the flame was so intense that in order to get the fire-fighting 
equipment close enough to be effective the men had to 
work behind metal shields and under showers of water 
from 3in. lines. 

The manager of the producing department, two colonels 
of the United States Army, and the superintendent of the 
Midway District were at the scene of the fire. The army 
officers considered the advisability of using a 6in. army 
field piece for snuffing out the blaze, but decided that the 
flame was too large for the use of such a gun. At this 
point the division superintendent suggested the use of 
dynamite, his theory being that after the steam, mud 
and water had subdued the lower flames the concussion of 
the dynamite would break the stream of gas long enough to 
allow the flames at the top to burn out before the inter- 
cepted stream of gas from the well could again reach them. 
This plan seemed so feasible that it was tried out in con- 
nection with the use of large streams of carbon tetrachloride 
on the morning of August 5th. When the charge of 
dynamite was exploded there was a deep red glow, a black 
puff, and the big fire was out. 

The equipment used consisted of 20 boilers, 21 three inch 
lines, 9 four inch lines, 13 pumps, several large tanks, 100 
barrels of carbon tetrachloride, and 150 1b. of dynamite. 








THE practicability of the high-voltage transmission 
line appears to have been well demonstrated by over five 
years of remarkably successful operation of the 150,000 
volt lines of the Southern California Edison Company, 
which during this period have delivered from the Big 
Creek power-houses over the 240-mile lines to the Los 
Angeles distribution system 1,200,000,000 kilowatt-houis 
at an average efficiency of 87.5 per cent., with a 45 per 
cent. load factor. During this period, it is stated, there 
have been no interruptions for which the high voltage was 
responsible. The present Big Creek lines can be operated 
at 220,000 volts 60 cycles without material change, and 
this is proposed for further developments of the system, 
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The Beardmore-Farquhar Light 
Machine Gun. 


Tue recently introduced Beardmore-Farquhar light 
ysachine gun is a weapon which is similar in its auto- 
matic mechanism and breech action to the Farquhar- 
Hill automatic rifle which was adopted by the 
Admiralty in 1915 and by the War-office in 1918. It 
is manufactured by Wm. Beardmore and Co., Limited, 
of Parkhead Forge, Glasgow, and is the joint inven- 
tion of Lieut.-Col. M. G. Farquhar, D.S.O., and Mr. 
Arthur Henry Hill. It depends for its operation on 
the pressure of the gases of explosion acting on a 
piston contained in a cylinder fitted to the underside 
of the fore part of the barrel. The particular British 
patents under which it and its cartridge mechanism 
are constructed are Nos. 127,957 and 119,960 respec- 
tively, but various portions of it are covered by other 
patents, notably by No. 28,587 of 1907, No. 17,211 
of 1909, No. 9118 of 1910, No. 27,972 of 1911, and 
No. 16,593 of 1916. In our description, however, 
it will not be necessary to quote from the whole of 
these patents in detail, though we shall have occasion 
to refer at some length to the illustrations in speci- 
fication Nos. 127,957 and 119,960. 

We have recently had the opportunity of examining 
one of these new machine guns and of seeing its auto- 
matic mechanism stripped and replaced, and, in the 
first place, must bear testimony to the ingenuity 
displayed in its design and to the excellence of the 
workmanship of its component parts. It is a matter 
of no inconsiderable difficulty to write a readily-to-be- 
understood description of such an intricate piece of 
mechanism as a machine gun must necessarily be, 
even when that description is accompanied by 
sectional drawings. The reason for the difficulty is 
largely due to the great rapidity with which the 
various motions, which have to be referred to, take 
place. It will be necessary in the present case for 
the reader who is not fully conversant with automatic 
firearms to regard the complete cycle of motions 
between firing one shot and loading the next cartridge 
into the chamber as being made up of a series of 
distinct movements, each one of which has to be 
completed before the next can begin. The maximum 
speed at which the gun can fire up to a magazine full 
is at the rate of 480 rounds per minute, while, in- 
cluding the time taken in changing magazines, as 
many as 324 rounds have been fired in the space of 
one minute. To fire at the rate of 480 rounds per 
minute means that each complete cycle of motions 
occupies an interval of time which, at any rate, does 
not exceed one-eighth part of a second, yet an aston- 
ishingly large number of separate movements of 
different portions of the mechanism have to be per- 
formed, and performed accurately in sequence, during 
that small fraction of a second. 

We have said that the gun depends for its opera- 
tion on the pressure of the gases of explosion. The 
pressure, however, is only applied directly to a piston 
working in a cylinder which is detached from the 
barrel, and all the work it does is to compress a 
powerful coiled spring. That spring, which is known 
as the main spring, is really the prime mover for the 
whole of the mechanism. There are two others which 
may be termed motive springs, 7.e., that which loads 
the gun and closes the breech, and that which actuates 
the hammer, but as both of them are compressed by 
notions originated by the action of the coiled spring 
first mentioned, they may be considered as fulfilling 
subsidiary functions. 

We can now consider the general working of the 
gun, and in doing so would refer our readers to the 
engraving given at the top on page 494. It will be 

observed that an aperture is formed in the under- 
side of the barrel some little distance from the muzzle. 
That aperture is made to coincide with a hole formed 
in a collar, which collar is slipped over the barrel and 
Is screwed so tightly into position that the joint 
between it and the barrel is absolutely gas-tight. A 
downward extension of the collar is furnished with a 
bored hole formed parallel to the axis of the barrel, 
which hole is threaded so that the working cylinder 
can be screwed firmly into it. The cylinder, like the 
lug into which it is serewed, also has an aperture 
formed in it, which aperture is so situated that when 
the cylinder is screwed tightly “home” the three 
holes are in alignment, and there is a free passage 
through all three holes, and gas can find its way 
ntmpeded from the barrel to the cylinder. The 
latter is open at both ends, and into that end which 
'S nearer the muzzle is serewed a plug, which is termed 
the regulator, and the function of which is, by altering 
the capacity of the cylinder, to vary the gas pressure 
applied to the piston, which slides in the other end 
of the cylinder. The inner or forward end of the 
piston is furnished with gas check grooves, while its 
head or outer end is enlarged and made oblong in 
form. The lower half of the oblong abuts against 
what 1s termed the ‘“* washer,” but which is actually 
& piece of steel about an inch long, turned circular 
and drilled from end to end so that it can slide on a 
part called the inner tube, the function of which will 
be explained later. The washer has a notch for a 
catch formed in it, which is arranged to face upwards 
towards, and to come immediately underneath the 
barrel. The washer can slide, but not revolve, in 
an extension of a tube which contains the main 


spring. The latter is of the coiled type, and is made 
of such length that when the gun is inoperative, it is 
entirely decompressed, its forward end impinging 
but without pressure on the rearward end of the 
washer, and its rear end on the enlarged end of the 
inner tube. The latter lies inside the coils of the 
main spring, and itself houses what is known as the 
bolt or breech-closing spring, which is considerably 
less in diameter and strength than is the main spring, 
being made of much smaller diameter wire, but is of 
much greater length. It is threaded over a square 
rod which runs centrally through the entire length 
of the spring tube, and is furnished at its rear end 
with a circular head of large diameter turned so as 
to fit, with the rear end of the spring tube, into a 
recess formed in what is known as the crosshead—a 
portion of the gun which has several other functions. 
The forward end of the breech-closing spring is 
housed in the inner tube, the front end of which is 
partly closed, so that the effect of moving the tube 
backward is to compress the spring on the breech- 
closing square central rod. 

We are now in a position to understand what 
happens when a shot is fired from the gun. The 
projectile in its passage up the barrel uncovers the 
gas passage leading to the working cylinder, and 
before it—the projectile—has emerged from the 
muzzle the high-pressure gases have had time to fill 
the cylinder and to drive the piston and washer 
backwards against the resistance of the main spring 
to such an extent that the notch in the washer— 
which has already been alluded to—just over- 
runs the pawl or catch which is seen underneath the 
barrel and near the forward end of the spring tube 
to which it is attached. The catch is controlled by 
two springs, one of which—a “‘ V ” spring—tends to 
keep it in the open or free position, and the other, 
which is of the coiled type, and which until the gun is 
fired is inoperative, serves to force it down into 
engagement with the notch in the washer. As will 
be gathered from what has just been said, the catch 
is normally kept open so that it will not engage in the 
notch, but when the coiled spring, which is seen 
attached to it, is compressed by the rearward motion 
of the piston head, the ‘“* V ” spring which holds the 
catch or pawl in the open position is overpowered, 
with the result that the catch is forced down, and, 
engaging with the notch in the washer, holds the 
main spring compressed. This completes the first 
portion of the cycle of operations, and we can leave 
the main spring compressed and endowed with poten- 
tial energy while we pass on to refer to the other 
parts of the gun. 

A most important part of the mechanism is what is 
termed on the drawing on the top of page 494 the 
‘““eonnecting arm.” It is a strip of steel which is 
pivoted to the top side of the head or rear end of the 
inner tube and extends through a slot—which it fits 
loosely—formed in the crosshead. Its rear end has 
an oblong hole formed in it, and by means of that 
hole the arm is connected to the front end of the bolt 
carrier by means of a spring catch, so that when the 
inner tube is forced backwards in the manner which 
will be explained later, it takes back with it the 
connecting arm, and consequently the bolt carrier 
as well, the latter travelling on slides outside the 
body, specially designed to accommodate it. The 
bolt comprises two main portions, the rearward of 
which is non-rotatable, while the front end, which 
carries locking lugs, can revolve through a fixed 
angle. The bolt-locking lugs, when the bolt is in its 
most forward position, enter recesses at the rear of 
the cartridge chamber in the barrel, and when the 
bolt head is made to revolve they lock the front end 
of the bolt with its forward face impinging against 
the rear of the base of the cartridge. A cam or groove 
is formed in the inner surface of the bolt carrier, and 
working in that groove is a projection from the revolv- 
ing portion of the bolt, the parts being so arranged 
that the forward motion of the bolt carrier, when the 
latter has reached the correct position in its travel, 
causes the forward portion of the bolt to be revolved 
and the locking lugs to engage in their recesses. 
Conversely, the backward movement of the carrier 
causes the lugs to be disengaged so that continued 
backward movement will withdraw the bolt, inci- 
dentally bringing the extractor and ejector into 
play, withdrawing and ejecting the spent cartridge 
from the chamber. 

Let us now go one step further in considering the 
action of the gun when in operation. It will be 
remembered that a shot had been fired and the main 
spring compressed and held compressed by the catch 
before the projectile had left the barrel. While there 
is any pressure in the barrel the backward pressure 
of the base of the cartridge on the front face of the 
bolt is so great that a very much greater turning 
effort than is afforded by the compressed main spring, 
acting through the connecting arm on the bolt carrier, 
is required to turn the bolt head and disengage the 
locking lugs. Moreover, the explosion of a cartridge 
cannot of itself turn the bolt. When, however, the 
projectile has left the barrel and the pressure in the 
latter, and hence on the cartridge, is reduced to that 
of the atmosphere, the energy stored up in the main 
spring is sufficient to press back the bolt carrier, 
revolve the forward portion of the bolt, disengage 
the lugs, and to force the bolt carrier with its bolt 
back to the furthest limit of its travel. At that point 











we may here explain, the rear end of the carrier 
comes up against two spring buffers, one arranged 
on each side at the level of the axis of the barrel, 
their main object being to minimise the effect of the 
shock of the moving parts. Incidentally it may also 
be remarked that the bolt carrier in its backward 
travel forces back the detonating hammer and 
cocks it. 

A further result of the action of the main spring 
in forcing back the inner tube is to compress the 
breech-closing spring, which, it will be remembered, 
is housed in the inner tube against the partly closed 
end of which the main spring presses. Let us suppose, 
for the moment, that the gun is set for automatic 
firing, and that there is nothing to prevent the bolt 
carrier from flying forward again under the joint 
action of the breech-closing spring and of the impetus 
imparted to the bolt carrier by reason of the fact 
that its rear face has hit the spring buffers smartly. 
Consequently, the bolt carrier will be again forced 
forward, meeting on its way a new cartridge which 
has—in the interval between the ejection of the spent 
cartridge and the forward movement of the bolt 
carrier—been forced downwards from the magazine 
in a manner which we shall describe later. The result 
is that the new cartridge is forced into the chamber 
and the bolt head locked behird it. 

It should now be explained that as soon as the 
main spring has done its work and become decom- 
pressed in the process, the pawl or catch, which up 
till that time has held the washer frem moving in a 
forward direction, automatically flies into the open 
or free position, so that as the breech-closing spring 
causes the bolt carrier to move forward, the inner tube 
and hence the main spring, washer, and the piston 
of the gas cylinder are also forced forward into what 
we may perhaps be permitted to call their starting 
positions. Hence, when another shot is fired, the 
whole cycle of movements which we have described 
can again be effected. 

It will be well perhaps briefly to enumerate once 
more the various operations in the order in which 
they occur. First, then, (a) a cartridge is exploded ; 
(6) the projectile in traversing the barrel uncovers 
the gas vent leading to the working cylinder, with 
the result that the piston is forced rearwards in the 
latter and the main spring compressed and held 
compressed. (c) The projectile leaves the barrel, 
with the result that pressure is taken off the base of 
the cartridge case. (d) The pressure of the main 
spring on the bolt carrier is then sufficient to force 
the latter backwards. (e) In its travel it revolves 
the bolt, with the result that the locking lugs are 
released from their recesses. (f) In its backward 
travel the bolt head brings into play the extractor, 
which we may here say is of the Mauser type, and the 
spent cartridge is extracted and ejected. The hammer 
is also cocked. (g) The bolt carrier and bolt reach 
the rearmost point of their travel, the former strikes 
the buffers, and both commence to move forward 
again under the combined action of the breech-closing 
spring and the initial “‘ kick”? given to the carrier 
by the spring buffers. While the backward motion 
of the bolt carrier is taking place, the main spring 
has been engaged in compressing the breech-closing 
spring and cocking the hammer, but when the back- 
ward motion of the bolt carrier is complete—or, 
actually, just before that motion is complete—the 
main spring has become decompressed, the pawl 
holding the washer has become disengaged, and 
spring, washer and piston are left free to move forward 
again. (hk) The bolt carrier and bolt being forced 
forward by the action of the breech-closing spring, 
meet a cartridge coming from the magaziné and 
force it into the barrel ; and, finally, the bolt is then 
driven “‘ home ” and locked. 

We are now in a position to consider the firing 
mechanism. The gun is fired just as is an ordinary 
rifle by means of a trigger of the usual form. The 
breech mechanism will be readily understood with 
the aid of the drawing in the left centre of page 494. 
As will be seen from it, the trigger A engages with a 
lever B, which is pivoted at C. The upper extremity 
of the lever. B is pinioned at D to a link E, which, 
in its turn, is claw-connected to a stud at the rear 
end of a horizontal link F, which is controlled by a 
spring, which is coiled round a portion of its length, 
and the action of which is to tend to force the link F 
as far forward as possible. The link F has its forward 
end shaped into the form of a hook or catch, which is 
made to engage with a shoulder near the rear end of 
the sliding sear J. The latter has at its front end a 
shoulder or catch L, which engages with the bent N 
of the firing hammer M. The latter, which is pivoted 
at P, is acted upon by a spring Q in such a way that 
when the catch L is disengaged from the bent N the 
hammer is revolved on its pinion P, and coming 
smartly against the striking spindle in the bolt 
explodes the cartridge. It will be evident that by 
pressing the trigger A the link F—which it should be 
explained is free to move vertically by reason of 
its claw-hinged connection with the link E, and is 
continuously foreed downwards by the pressure 
on it of the spring H—acts upon the sear J in such 
a way that the latter is drawn backwards, the catch 
L at its front end is freed from the bent N of the 
hammer, and the latter is forced by its spring to 
explode the cartridge. If we imagine that the pres- 
sure on the trigger is continued, the bent N on ‘the 
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hammer will not, when the latter, on the explosion 
of a cartridge, is foreed upwards again by the action 
of the main spring and bolt carrier, re-engage with 
the catch on the sear J, so that, there being nothing 
to prevent the hammer M from moving under the 
action of its spring Q, the former will, as soon as the 
bolt carrier in its forward movement has locked the 
bolt, proceed to detonate the next cartridge. We 
shall return to this point later in order to explain 
how the hammer and bolt carrier are interlocked so 
that it is impossible for a cartridge to be fired unless 
the bolt is fully “* home ”’ and locked. 

y jit will be gathered, then, that, with the parts in 
the positions shown in the drawing, the gun will go 
on firing as long as the trigger is pressed. It will be 
observed, however, that the spindle W, which passes 
from side to side of the casing, is cut away in such a 
manner that the projection or cam on the underside 
of the link F is unimpeded in its rearward motion. 
Suppose, now, that the spindle W be revolved through 
an angle of 180 deg., so as to bring the part which is 
not cut away uppermost. The result will be that 
after the hammer has been released, and when the 
liak F is drawn backwards by pressure on the trigger 





the projection or cam on it will ride up the side of the 
spindle W. As a consequence, the catch at the front 


drawing just immediately below that to which we 
have just been referring. In it, the rear portion of 
the bolt carrier is shown at V. On its upper edge 
at the extreme rear is arranged a cam U which, 
when the carrier is pressed forward under the action 
of the breech-closing spring, comes into contact with 
a tappet T, which has the effect of releasing a detent 
—which forms part of the pivoted member R, which 
is arranged outside the casing—from a bent O in 
the hammer M, so that the latter is freed and can 
explode the cartridge as already explained. It will 
be understood that the various parts only assume 
the positions shown in the drawing when the bolt 
carrier is in its extreme forward position, so that it is 
impossible for the hammer to be released until the 
bolt is ** home” and. locked. The rearward motion 
of the bolt carrier has, conversely, the effect of per- 
mitting the detent once more to engage with the bent 
O so that until disengagement is effected by the 
forward movement of the bolt carrier the gun cannot 
be fired. When it is desired to cock the gun, the 
motion can be effected.by pulling either of the two 
handles—shown at aa in the plan view of the gun 

backwards until the bent Z on the underside 





of the rearmost part of the bolt carrier V engages 
with the catch Y?, formed in the upper part of the 


bullets pointing radially towards the centre. [ho 
circular space remaining is occupied by a drum con. 
taining a spring, both drum and spring being yep, 
much of the nature of corresponding parts in a clock. 
The exact method of fixing this spring need not be 
gone into. It is sufficient to explain that when the 
former is wound up the effect is to tend to make the 
magazine, and with it the cartridges it contains 
revolve with regard to its cover plate. The latter js 
furnished with a radial slot, just large enouch to 
admit of the passage of a cartridge of the correct size 
but to prevent anything larger getting through, 
One edge of this slot is fitted with guide horns tye 
are shown in the upper left-hand view in the dray ings 
immediately under consideration, but the specifica. 
tion explains that any requisite number may be 
employed—the action of which, in combination with 
the effect of the coiled spring, is to force the cartridges 
one by one through the slot in the magazine . 
so that they may be conveyed into the breech of the 
gun by the forward movement of the bolt ¢; 
We may here say that this action is so positive that 
the gun, in addition to being capable of being used 
with the magazine in its accustomed place above the 
barrel, may be fired with the gun when turned into 
any position, even with the gun and magazine tipsid, 
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end of the link F will be lifted up to such a height 
that it becomes disengaged from the catch at the 
rear end of the sear J, and the latter under the action 
of its spring K is forced forward so that the catch L 
at its front end will be also advanced to such an 
extent as to engage with the bent N on the hammer 
M, when the latter is forced upwards by the return 
of the bolt carrier, with the result that the hammer 
is held and cannot move again until the trigger has 
been released and re-pressed. Hence, with the 
convex face of the spindle W facing upwards, the 
gun will only fire one shot for each pressing of the 
trigger. It may here be pointed out that the weapon 
has a safety device in the arrangement shown at X, 
which can be revolved from outside the breech 
mechanism casing. By turning it so that the portion 
shown in the drawing dotted and standing vertically, 
is made to assume a horizontal position so as to 
impinge upon, or at any rate prevent any rearward 
motion of, the lever B when it is pressed upon by the 
trigger, that lever cannot be operated, and hence the 
gun cannot be fired. 

The means provided for interlocking the hammer 
and bolt carrier so that the former cannot explode 
a cartridge until the latter has been fully pressed 
home and locked the bolt, is illustrated in the smaller 
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spring-pressed lever Y, which is pivoted at Y'. An 
examination of the drawing showing the breech 
mechanism will show that when the trigger A is 
pressed, not only will the motions necessary to explode 
the cartridge as above described be performed, but 
the catch Y? will be disengaged from the bent Z, and, 
if the pressure on the trigger be continued, the catch 
Y? will be depressed to such an extent that it cannot 
re-engage with the bent Z. Hence, there is nothing 
to hinder the reciprocating movement of the bolt 
carrier and of the parts attached to it. 

The cartridge magazine which the inventors prefer 
to employ and with which the gun that we saw was 
fitted, is of the circular rotary type. It is illustrated 
at the right-hand bottom corner of page 494. It 
consists of a circular dished case which is closed by 
a circular cap plate. The case is furnished with two 
sets of equally spaced pins riveted in and arranged 
concentrically with one another, each row containing 
the same number of pins. The pins in each row are 
placed on the same radial lines as the corresponding 
pins in the other row, so that the spaces between the 
pairs of pins are the same in each case and are of the 
correct width to take the cartridges being used in 
the weapon to which the magazine is to be attached. 
The cartridges are arranged in the magazine with the 





down. There is a sliding stop on the cover plate 
which prevents any cartridge being ejected from the 
machine when the magazine is not mounted on the 
gun, and there is a dummy, arranged to come at the 
rear end of each charge of cartridges and itself shaped 
something like a cartridge but larger, so that it 
cannot pass through the slot. This dummy permits 
of the whole charge of cartridges being fired and 
does not necessitate a live cartridge remaining in 
the magazine. In the top view of the magazine 
on page 494 the dummy is shown as being of exactly 
the same shape as a cartridge, but provided with a 
band round the casing sufficiently large to prevent 
passage through the slot. The safety stop is, 0! 
course, withdrawn when the magazine is mounted 
in position. The cover plate is also furnished with 
a central tube of such length that it projects right 
through the magazine case when the cover plate 15 
applied to the latter. To fix the magazine to the 
gun, the tube is fitted over the pivot b, which projects 
upwards from the top of the crosshead. The arrange- 
ments are such that the cover plate is so held when 
got into its proper position that (a) it cannot revolve ; 
(b) that the magazine cannot be removed unless 1t 
is desired to do so; and (c) that the cartridge slot 
comes immediately above a passage way in the breech 
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mechanism frame, so that the cartridges can be 
pressed through it and forced into the cartridge 
chamber at the rear of the barrel in the manner 
already explained. It will be understood, therefore, 
that the feeding of the cartridges from the magazine 
ix not brought about by the movement of any other 
mechanism saving the revolution of the magazine 


itself, which is effected by the coiled spring in its | 


interior, 

The other portions of the gun are so well shown in 
the drawings and half-tone engravings as to call for 
no special explanation. Of the half-tone engravings, 
we may say that one shows the gun without its maga- 
zine and with both fore and back sights hinged down. 
In another, the magazine is seen in position, the fore 
and back sights are both elevated, and the bipod 
stand is extended. In other words, the weapon is 
ready for service. 
modifications employed when the gun is to be used 
in a fixed position, as in aeroplanes and tanks. 

It may be added that the gun was successfully 
tried at Bisley before military experts and others 
some little time ago. Its leading particulars are : 


Weight, complete with bipod... 16} Ib. 
pO. a ree --. 49gin. 
Length of barrel... 26in. 


Weight of barrel with foresight 2 Ib. 15 07. 
Number of different components ..._ ... - 152 

The special claims made for it are as follows : 

(a) It is the lightest machine gun. 

(b) It is the cheapest to manufacture. 

(c) It is the cheapest to use. Owing to the spring 
system there is less stress on the working parts, and 
there are therefore fewer breakages; moreover, 
fewer spares are required than with any other machine 
gun. 

(d) It cannot jamb. If any sort of failure, which is 
due to defective ammunition or other cause, occurs, 
it can be cleared without dismounting any part of 
the gun. 

(e) It has perfect breech locking and cannot be fired 
until the breech is locked. 

(f) It is wel protected ¢g inst the entrance of dust 
and md. 

(g) If eanbe used without any oil, and is therefore 
not liable to go out of action through freezing at very 
low temperatures or at high altitudes. 

(h) The automatic mechanism is never lubricated. 
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It is not affected by the heat of the barrel, and will 
continue to operate even though the barrel be kept 
red hot by continuous rapid firing. We were informed 
that no jambing had ever been experienced, though 
under test numerous efforts by means of sand, mud 
and other similar substances had been employed to 
clog it. The weapon which we examined had, we 
were told, been fired over 20,000 times without any 
defect of any kind developing. ‘ 








NEARLY a quarter of a million passengers use the 
Charing Cross underground station daily. There are 
about 190,000 ordinary passengers, including workmen, 
and 32,000 season ticket holders, who travel by 2920 trains. 
A new stairway from the east-bound platform to the two 
tube stations is under construction. A new footbridge 
at street level is proposed, and an additional stairway 
between it and the west-bound platform. 
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The third engraving shows the | 


Some Cards from a Diesel Engine 
By G URE-REID. 

Tue following notes and explanation of the cards shown 
in Figs, 1 to 6 below should be of general interest. The 
writer would point out that these cards were not taken on 
a test bed, but under most unfavourable conditions, and 
trusts therefore that attention will be given to what has been 
done, and allowances made for what has been left undone. 
It is the nature of the characteristics shown, rather than 
the accuracy of the horse-power indicated, that is the 
important point. 

The cards were all taken from the same cylinder of a 
multi-cylinder engine, and are good examples of those 
generally obtained. The engine was operated on the | 
solid injection principle, and so arranged that two methods | 
of applying this system were possible, i.e. (1) where each 
cylinder has a separate pump discharging through an 
accumulator to its spray valve, and (2) where the separate 





| pumps discharge through their accumulators to a common | 


| pipe, and then to the spray valves. 





It is to the different 


Card. R.P.M. M.E.P. L.H.P. Fuel pressure. 
Ib. per sq. in. Ib. per sq. in. 
a 358 95 | 106 
- ~ “ ania 4300 
b 350 87 95 
r 312 77 75 
2500 
d 305 70 66 
¢ 182 ' 64 36 
1260 
f 177 57 31 


results obtained by using these two methods of applying 
the same principle that attention will be drawn, and an 
explanation attempted from a study of the cards. 

The cards can be divided into three groups, governed 
by the fuel pressure, duration of opening end number 
of degrees before the top centre at which the spray valve 
opens. Particulars are given in the accompanying table, 
which also shows the variation in the other readings that 
occur by changing over from the separate to the combined 
fuel system. The cards shown by full lines were those 
taken with the separate, while the dotted ones were taken 
with the combined system, and in each group it will be 
noted that the R.P.M. and M.E.P. are greater for the 
separate than for the combined system, notwithstanding 
the fact that the measured quantity of fuel per stroke 
was the same in both cases. The reason put forward for 
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| say, the firing strokes of Figs. 1, 3 and 5. 


of the piston marked on the cards, and that the sub- 
divisions shown for Figs. 2, 4 and 6 are not applicable to, 
The drum of 
the indicator is operated by the cord during the induction 
and firing strokes, while the spring operates it during 
compression and exhaust, so that the backlash and 
inertia act in opposite directions. Hence the divisions 
are different for the two motions. 

To return to the results noted, would the higher M.E.P., 
say, in case c be got by advancing the time of spray valve 
opening in case d by the 2 deg. difference between them ? 
From the appearance of a card that by a coincidence is 
almost exactly similar to Fig. 4, it is possible to answer 
in the negative. The card mentioned was taken while 
working on the separate system, and the same drop in 


| M.E.P. was recorded by altering the time of spray valve 


opening from 16 deg. B. to 12 deg. B. This change made 
a difference of 4 deg. on the card, which corresponds to 
the 2 deg. in Fig. 4, so that in the latter case some other 
feature must be looked for. The most acceptable explana- 
tion to the writer is that this feature is due to variation 


| in the fuel distribution during the period that the spray 














Spray valve. No. of 
——_———_ ——_——_——— —| degrees before | Corresponding 
Duration of pressure time. 
opening. Opens. rise. Seconds. 
8° 
43 18° before T.C. ——<—_——_ - — 
9° 
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| eo .0043 
33 | 16°beforeT.C. 9 -———————|—_—_—— 
| 10° 
| 6° 
21 | 10° before T.C. ——__—_— - 
| | 8 


valve is open, which varies, as already suggested, with 
the friction in the fuel piping and supposed difference in 
fuel pressure, or a combination of the two, and is clearly 
shown by the form of the combustion line in Figs. 2, 4 
and 6, especially the latter, where a distinct interruption 
is shown in the pressure rise. In the two other ceses this 
break might be put down to the inertia of the indicator, but 
as it becomes more pronounced at the slower speed when 
the inertia should be at a minimum, it is permissible to 
assume that it is really due to a reduction in the supply 
of fuel. This assumption could be accounted for by either 
the resistance of the piping or some inherent characteristic 
of the accumulator, the latter being suggested by the fact 
that the indication is not so pronounced with the combined 
as with the separate system. 
Whether the reasons advanced in explanation of these 
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INDICATOR CARDS FROM A DIESEL ENGINE 


this result is that the capacity of the fuel system when | 
each cylinder is fed separately is smaller in comparison | 
with the capacity of the pump than when the combined | 
system is used. Hence the fuel pressure is greater when | 
the spray valve opens in the former, and is thus enabled | 
to overcome the inertia of the fuel and the resistance of | 
the small bore fuel piping in less time than when the | 
combined system is used. This difference in time is shown | 
in Figs. 2, 4 and 6, where there is an appreciable difference | 
in the point at which the pressure begins to rise, owing to | 
combustion. It is equivalent to an alteration in the time 
of spray valve opening, and is therefore an important | 
point in the running of an internal combustion engine. 
As some readers may desire to know why the fuel 
pressure gauges do not indicate the supposed increase 
in pressure, it may be pointed out that, especially with the 
separate system, the needle kicks about all over the place, 
and in bad cases may cover a range of 1000 Ib. per square | 
inch on either side of the supposed mean, so that the | 
pressures shown are only approximate. Mention should 
also be made of the difficulty of getting the correct position 





results are correct or not, it still seems that a good deal 
can be said for the separate system with all its compli- 
cation and attendant trouble, at least as far as fuel con- 
sumption goes, and with more research work carried out 
to find the best proportions of the connections between 
the pump and the spray valve, still better results might 
yet be obtained. ; 

Corresponding L.P. cards taken with a one-sixteenth 
spring have been added, not that they have any material 
effect on what has been already mentioned, but because 
they should be of interest to those who make a study of 
valve setting, and doubtless a good deal might be said 
about the setting of this engine. From the fact that the 
compression line crosses the atmospheric—15 lb. per squar 
inch absolute—about 40 deg. after the bottom centre, the 
value of n in P V" = C should be easily found, given the 
values, 7 = .625ft. and 1 = 2.75ft., to be substituted in 


2 
r= 


the f la, x =rcos@ — all cos 26 + , the 
ne formula, x = r cos ( a7 ) s ai 


initial volume 1.56 cubic feet—piston on- back centre—- 
and the final yolume ,1265 cubic feet, 
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Horizontal Log Band-Saw. 


A LARGE log band-saw has recently been made hy 


travelling wheels run on planed rails. 


| There is instant choice of any desired sawing speed, and 


John Pickles and Son, sawmill engineers, Hebden Bridge, | 
and supplied to Rippers, Limited, Castle Hedingham. | 
The machine, which is illustrated by the accompanying | 
engraving, is intended for rapidly squaring, opening, | 


quartering, or sawing large logs into flitches or boards. | 


A New Self-Sinking Concrete Pile. 


The band saw, which runs at a speed of about 7000ft. 
per minute, uses thin saws of 16 to 18’s gauge, so that there 
may consequently be a minimum of waste when sawing 
valuable timber. 

new patented roller bearings of a special type, each bearing 
consisting of two sets of short hardened cast steel rollers, 
which revolve in inner and outer rings of the same material 


lutely true, so that no perceptible wear takes place after 








| column—Fig. 
as themselves, all the component parts being ground abso- | and having in its centre a duplex conduit feeding a series 
| of water jets. 
extended use, whilst the contact provided by the roller is | one jet does the excavational work, while a series of smaller 
sufficient to take the tensional stresses or load without ! jets help to clear away the spoil and at the same time to 


A feature of interest in the machine is the introduction of | concrete pile has been brought into being to meet the 
| objections that have hitherto prevailed against a concrete 


The operating 
gear, which is of signal-box type and is arranged at floor 
level, has been specially designed for one man control. 


it is possible to commence slowly at the large butt end of 
a log, and then graduaily to increase the feed as the work 
progresses. 








THE Bignell-Jones pre-moulded self-sinking reinforced 


substitute for the timber pile. The pile is a concrete 


of the 2in. stream the force used is sufficient to erode or 
to displace the material which the pile encounters—its 
function is essentially excavatory. The 4in. stream jig 
designed to maintain an upward movement of the water 
immediately around the pile, so as to lift the displaced 
materials to the surface and at the same time to lubricate 
the column so that it will sink freely by reason of its own 
weight. It is not necessary to strike the pile a single blow. 
When the pumps are stopped the earth through which tho 
pile has sunk promptly settles around the column and 
grips it so that it is held as firmly in place as if it had been 
got there by hammering. When the pile is planted the 
2in. pipe is withdrawn from the pile and the connection at 
the top of the 4in. conduit is broken, so that these attach. 
ments can be employed repeatedly in sinking successive 
piles: If deemed desirable, the 4in. pipe can be filled with 
concrete. 

The excavating nozzle has a discharge diameter of 





1—built as a beam, with reinforcement, 


The latter serve two distinct purposes— 


1'/,,in., and the force pump maintains a pressure of from 
200 lb. to 300 1b. according to the flow of the water and 
the character of the material to be excavated. The 4in, 
pipe distributes water to the lateral jets at a pressure of 


| 1501b., and the volume is said to be at the rate of 700 
gallons a minute. 


It is claimed that this system of sinkine 
concrete piles permits of deeper penetration than when 
wooden piles are used which are driven by hammer. [n 
one case where a test was made a wooden pile was driven 
24ft. with difficulty in a period of 20 minutes. Tho 
concrete pile, on the other hand, penetrated the same 
material to a depth of 40ft.—the pile’s length—in 
9 minutes. Succeeding trials showed that this depth 
could be reached in 6 minutes, 

Any engineer will readily appreciate the advantages of 
separate controls for the water feeding into the 2in. and 
the 4in. conduits. This flexibility admits of dealing 
independently with the two distinct functions of the water 

| jet systems, and any variations in the requirements of 
the two services does not affect the satisfactory perform- 
ance of one or the other. The dynamic effect of the 
vertically directed jets is not unlike the action employed 
in hydraulic gravel elevators for placer mining. By means 
of the induced upward movement of the water consider 
able volumes of material can be lifted many feet. It is 
said that the lubricating effect of the vertically directed 
lateral jets is much superior to that of jets of water di 
charged at right angles to the faces of the pile. This is 
not hard to understand, because in the latter case the effect 
is very much localised, and instead of raising déhris and 
forming a helpful water film it only tends to bore into the 


| neighbouring earthy substance. 


The Bignell-Jones pile is primarily the invention of 
E. Bignell, Superintendent of the Chicago, Burlington and 


| Quiney Railway, who put the type to good use during the 


LARGE HORIZONTAL LOG BAND-SAW 


failure. The makers point out that the bearings, being 
almost frictionless, absorb but a small amount of power, 
and that they also run for long periods in enclosed bearing 
cases furnished with but a small supply of grease lubricant, 
so that the economy in power, lubrication, attention, and 
upkeep fully justify their cost and adoption. Another 
important improvement claimed is that the feed motion, 
being driven direct from the saw pulley shaft, secures that 
desired unison in speed of saw and feed which is so neces- 
sary in log sawing. 

Whilst the capacity of this machine is high for all kinds 
of work, its output necessarily varies according to the use 
made of it; whether, for example, it be employed for 
breaking down purposes only or board sawing in either 
hard or soft wood logs. By means of a new readily vari- 
able friction gear the feed can always be maintained at 
the maximum rate to suit the log under operation. The 
output for hard wood logs may, we understand, averages 
from 20ft. to 50ft., and for soft wood logs from 40ft. to 
80ft. sawing per minute. 

Quality and economy of sawing is also claimed as being 
the result of (a) very careful and accurate construction 
by means of up-to-date plant and methods; (4) of elimi- 
nating vibration by perfect balancing of the saw pulleys 
and by grinding their faces absolutely dead true to secure 
even running of the saw; and (c) of the employment of 
accurately machine-cut fine steel gear for ensuring the 
very smoothest traverse of the log carriage. These 
points, taken together with the type of bearings employed 
and the proper adjustment of the tension given to the saw, 
admit of the use of the specially thin gauge band saws, 
which results in minimum waste through saw kerf. 

The machine is self-contained on a heavy base plate ; the 
vertical standards are placed with opposed faces and the 
slides carrying the saw frame have a large bearing surface. 
The connecting of the standards by a top rail forms a 
solid construction, which tends to minimise vibration 
and results in the taking up of least room by bringing the 
saw pulleys as close together as possible for the size of the 
log, and thus shortening the saw. The saw frame is 


specially noteworthy by reason of its strong deep box | 


sectional design, and also because it carries one saw pulley 
on long flat adjustable supporting slides which are designed 
to prevent any locking. Moreover, while it provides 


for varying lengths of saws, instant response is given to | 


variations in tension. This is effected by a special arrange- 
ment of levers, a spring and a weight, by means of which 
the tension can be quickly varied to suit saws of different 
widths. 
the saw so that it may run with its teeth just overhanging 
the bare metal wheels. The saw frame may either be 
raised and lowered by power or by a large hand wheel 
when fine setting is required, an index being provided. 


There is also a simple adjusting device to regulate | 


Ball thrust washers are employed to give the utmost ease | 


of raising and lowering. The saw pulleys are of solid 
type, and are designed to stand heavy stresses and high- 
speed running. 

The feed motion is worked from a friction dise driven 
from the saw pulley shaft. It therefore always has a 
relative speed to the latter. The feed is quickly variable 
from, say, 10ft. to 80ft. per minute. A quick return at a 
speed of about 200ft. per minute is provided. Both feed 
and return motions are controlled by a single lever. The 
log carriage is of steel and of the built-up type. It is 
fitted with screw dogs arranged at*¥intervals, and the 





facilitate the vertical movement of the pile by overcoming 
the frictional resistance of the surrounding earth, sand, 
gravel, &c. The piles so far used average 50ft. in length, | 
and in cross section are 16in. square. Longitudinally 
there are placed axially, one inside of the other, a 4in. | 
pipe and a 2in. pipe. The larger pipe is supported and 
also closed at its lower end, a few inches above the foot or | 
point of the pile, by a tapered nozzle, which incidentally | 


provides an outlet for the discharge of the 2in. pipe.| The procedure in this service is 
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FIG. 1—SELF-SINKING CONCRETE PILE 


The water fed into the 4in. conduit is forced out through 
lateral jets having diameters of from 3in. to in. These 
jets have their external tips turned upward, and they 
discharge from each face of the pile, the vertical spacing 
increasing as the distance from the point of the pile 
augments. 

Two independent streams of water are forced down 
through the longitudinal conduits, and the pressure 
employed in each is under perfect control. In the case 


rebuilding of one of the company’s bridges spanning th: 
Platte River in the vicinity of Grand Island, Nebraska. 
At the same time, this engineer devised a reinforced con- 
crete self-sinking sheet piling—Fig. 2— operating upon the 
same principles, and employed successfully in forming 
concrete cofferdams for pier foundations. Since then 
the first form of pile has been brought into play to good 
effect in arresting the erosive action of the rapid currents 
of the Missouri and the Platte rivers. In this way there 
has been introduced a new system of bank protection 
where railway lines, farm lands, and other allied pro 
perty is endangered from time to time by the destructive 
sweep of river flow. 
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FIG. 2—SELF-SINKING CONCRETE SHEET PILING 


point along the river where it is intended to place the 
desired obstruction a steamboat and barge, equipped for 
the purpose, are anchored slightly up stream. The pile 
is hoisted into position by means of a derrick, and the hose 
connections are made to the separate feed attachments 
at the top of the pile. A pile 50ft. long can generally 
be planted by a skilful crew within five minutes from 
the time the point is lowered in contact with the ground. 
In the work in question the pile is sunk completely into 
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the river bed to a depth where it will be beyond the 

reach of the scouring action of the currents. Before the 

top of the pile reaches the surface of the river, enough 

gin. pipe is attached for the time being to permit the pile 
to be sunk to the desired depth, 25ft. or more, depending 
upon the character of the sub-soil below the bottom of 
the stream. In this way the piles are planted so as to 
serve as ‘‘dead men” to anchor a construction which is 
attached to them by cables. 

This construction, so called, is of various sorts. In 
one form, which has answered admirably, it is made up 
of trees and logs so placed as to form an arresting raft or 
boom bound together by interwoven cables. In a measure 
this barrier is akin to a permeable dike, and the river 
reacts to it by building up bars. The method justifies 
serious consideration because of its cheapness and the 
speed with which it can be brought into play. Competent 
authorities are convinced that the procedure will gain 
additional favour on account of permanence. The earlier 
obstructions of this sort have already survived floods 
and the breaking up of ice, and the Chicago, Burlington 
and Quincy Railroad has found this protective measure 
quite equal to resisting the encroachments of the Missouri 
River at different points. 

The purpose of the barriers so interposed is not to divert 
a river's flow, but merely to retard the current as it passes 
through so as to promote a settling of its alluvial contents. 
Thus gradually a bar is created which rises higher and 
higher, and in doing so the neighbouring currents are not 
only slowed up, but the same effect is induced for some 
distance above and below the position of the obstruction. 
As a consequence the bar is fortified by the accumulation 
of material on its upstream and downstream faces. 

Owing to their strength, when used as structural 
supports, the reinforced concrete pile is superior to the 
timber pile, because fewer of them need be used. The 
granolithic column will not rot and cannot be attacked 
by the toredo, and their manufacture or moulding calls 
for no unusual facilities or exceptional skill. Those used 
by the Chicago, Burlington and Quincy Railroad were 
cast in forms placed near the point of operations, and 
their subsequent handling was facilitated by a simple 
sling which gripped lugs on a collar temporarily attached 
to the top of the pile. The collar was held in place by 
means of lugs on two of its inner faces which entered 
corresponding recesses cast in the pile for that purpose. 
Piles 50ft. long by 16in. square, sunk in sand and clay, 
have sustained successfully loads up to 50 tons each. The 
piles have been planted without trouble in gravel, clay, 
and “ gumbo ’’—a particularly sticky sort of mud. Ex- 
perimental sinkings in aluvium and underlying materials 
on high ground have also given complete satisfaction. 

Owing to the special action of the side jets, a pile, 
during planting, can be very readily released and lifted. 
This is of much help in overcoming obstructions or pene- 
trating materials which the excavating jet alone could not 
master. By lifting the pile and letting it fall freely, its 
entire mass becomes a driving weight, and has the effect 
of a powerful hammer blow. Where conditions of this 
sort are encountered the point of the pile is protected and 
armed by means of a steel shoe. If a pile of a given 
length is obstructed by a boulder or a ledge of rock before 
it sinks to its designed depth, it can be withdrawn and cut 
off to meet the exceptional condition. It has been 
suggested, however, in order to avoid the time and expense 
involved in this latter work that pre-moulded piles of 
assorted lengths be provided, within reasonable limits, 
and instead of cutting an overlong pile to withdraw it 
and substitute one that would mget the requirements. 

Reinforced concrete piles of this type are under con- 
sideration by the Department of Docks of New York City 
for use in the building of the recently authorised extensive 
pier additions on the Staten Island water front, on the 
Brooklyn shore, and at points on the East River and 
North River sides of Manhattan. The engravings accom- 
panying this article illustrate the physical characteristics 
of both the regular self-sinking pile and the sheet pile 
derivative. 





Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Railway Rates and the Iron Trade. 


ALL price changes, with the exception of those 
for raw steel, are in suspense pending the settlement 
of railway rates. This coming increase is regarded 
seriously, as it is likely to add anything from 10s. to £1 per 
ton to the price of pig iron, The makers of pig iron will 
have to pay increased prices on ore, coal, coke, and lime- 
Stone, so that the effect will be cumulative, while there 
must be extra charges on finished material. The makers 
of pig iron have taken the precaution to insert a proviso 
in all contracts requiring the buyer to pay any increase 
under the head of transport. Under these circumstances 
the buyer is deprived of any inducement to speculate, 
and contracts are on a moderate scale. Some North- 
amptonshire smelters have during the week put 5s. on 
quotations, raising forge numbers to £8 5s. and foundry 
to £8 10s., thereby lessening the abnormally large dis- 
parity which for a long time has existed between North- 
amptonshire and Derbyshire irons. Some of the furnaces 
are still idle, though they are ready to be put into blast 
48 soon as the situation is clearer. Supplies of fuel are 
irregular, and the general difficulties of production are 
great. In the main the output is going into consumption. 


Improved Manufactured Iron Trade. 


The bar mills have plenty of work on hand, and 
and an insistent demand exists for nut and bolt iron, 
which is about £22 10s. delivered in the Black Country. 
Inquiry for the smaller sizes is especially active. There 
1s &@ Certain amount of competition from Belgium at about 
£19 15s, delivered here, and recent deliveries are reported 
to be fairly satisfactory. Galvanised sheets have so 
'mproved in demand in respect of the export markets that 





the market is increasing in strength in the matter of prices. 
A further advance of £1 per ton is announced in corrugated 
sheets, bringing the selling figure up to £36 for 24 w.g. mate- 
rial at outports. Plain black sheets are similarly advanced, 
making to-day’s price something over £24 perton. But the 
market is really stronger than even these advances indicate. 
Makers alike of galvanised and black sheets are becoming 
very independent, and some of the former are actually 
off the market. A further indication of revival in things 
galvanised is the circumstance that following the advance 
in galvanised barbed wire notified last week, all other 
descriptions of galvanised wire have risen from as much 
as 10s. per ton to as much as £6 in the case of half-round 
wire. All round there seems to be a greater keenness to 
buy finished iron in view of the certainty of higher prices ; 
but the mills are already full of orders, and, as far as small 
steel bars produced in this district are concerned, it is 
almost impossible to obtain them. 


Dearer Steel Prices. 


Substantial sales of steel billets are being made 
this week at a general average of about £15 7s. 6d. a ton. 
One firm of merchants reported that it had placed a con- 
tract for hollow blooms in America at a price which will 
work out at over £40 per ton c.i.f. It is very difficult to 
obtain small sizes of steel bars, usually produced from the 
re-rolling of billets. Steel hoops are quoted £24 10s. to 
£26; angles, £17 15s.; tees, £18 15s.; joists, £17 10s. 
The supply of plates has been seriously interfered with 
by the strike on the Clyde. 


Iron Trade and the Bank Rate. 


The announcement of the advance in the bank 
rate came as a great surprise to the Midland iron trade. 
Despite the enormous demand for money by the Govern- 
ment, by public authorities, and for the financing of 
industrial concerns at home and abroad, the rise was 
quite unforeseen, but Midland bankers were of opinion it 
was fully due, if not overdue. Money, it is pointed out, 
is worth 6 per cent. to-day, and if it has the effect of 
retaining here money which might go abroad, the change 
will have been well worth while. High as is the value of 
money to-day, however, there is no scarcity of it, as is 
shown by the success with which a great number of capital 
issues have recently been taken up in Birmingham and 
neighbourhood, while there have been also enormous sub- 
scriptions from the Midlands for other concerns having no 
local connection. It is of good augury. Of the many 
issues put before the Midlands lately, all have been well 
supported, while in numerous cases issues have been very 
largely over-subscribed. 


Ironmoulders’ Struggle. 


In view of the spirit shown by the men, local iron- 
founders are not very hopeful that the arbitrator’s award 
of 5s. per week in the engineering trades will be accepted 
by the moulders and core makers. Meantime the spirit 
of irritation increases, particularly at the heavy South 
Staffordshire foundries, in view of the serious consequences 
which must ensue to the iron and steel trades generally if 
the dispute is further prolonged. Some of the iron and 
steel rolling mills are being greatly incommoded for the 
want of castings. 


Live Shells at Blast-furnaces. 


One large South Staffordshire furnace, producing 
cold-blast iron used largely for mill casting and marked 
iron, has been put out of action through an explosion. 
The owner bought some war scrap from the Government, 
and one charge contained eight live shells, which exploded, 
wrecking the upper part of the furnace and necessitating 
a stoppage for some months for repairs. The accident 
would have had serious consequences upon the general 
supply of pig iron if the foundries were in full swing. 


English Contracts for Foreign Firms. 


A serious danger to the British electrical engineer- 
ing industry of contracts being placed with foreign firms 
was brought before a re-union dinner a few days ago in 
Birmingham in connection with the South Midland Centre 
of the Institution of Electrical Engineers. Proposing the 
toast of ‘‘ The Electrical Industry,” Mr. C. H. Wording- 
ham, the ex-president of the Institution, stated that there 
was a magnificent opportunity before the manufacturers 
of this country for obtaining foreign trade. Manufac- 
turers had a tendency to be satisfied with home orders 
and to neglect foreign opportunities. One of the most 
serious events that had happened as regards the electrical 
industry had relation to the published figures of the tenders 
for electrical work at Edinburgh. As was well known, 
a Swiss firm had tendered at something over £106,000, 
its price being £68,000 odd below the lowest British tender. 
The reason for that he would not attempt to enter into, 
but if the contract was given to the Swiss firm the elec- 
trical manufacturing industry in this country would have 
received a most serious blow. One of the causes which 
made the British tenders so high was the legislative inter- 
ference between manufacturers and employees. If the 
Government saw fit to dictate to the manufacturers what 
wages were to be paid, then the Government should dictate 
to purchasers where they should buy their plant. It was 
not fair to lay duwn conditions which were to the detriment 
of the British manufacturer and wholly in favour of the 
foreign competitor. Mr. Wordingham’s remarks, I may 
say, were made before the announcement which has since 
been made that Messrs. Vickers have now come to an 
arrangement with the Swiss firm concerned which is likely 
to be favourable to British trade. Under the new arrange- 
ment Messrs. Vickers obtain exclusive rights to the patents 
of Brown, Boveri and Co. for Great Britain and the 
Colonies, while at the same time the two electrical firms 
will work together in Western Europe, France, and Italy 


What is a Skilled Man? 


An interesting test cage involving the above 
question has just come before the Coventry Munitions 
Tribunal, and it has excited unusual interest in local 
engineering cireles. A firm of Coventry engineers was 





summoned for not paying the prescribed rate of wages to 
@ man in its employ named John Fox, who was engaged 
on capstan lathe work, and who contended that he was 
a skilled man because he could s2t up his own machine, 
and did, in fact, do s». Evidence was given for the firm 
that skilled labour was not required to work the capstans, 
the works manager of Alfred Herbert, Limited, makers 
of these particular machines, remarking that he should 
never dream of putting on skilled labour to operate them. 
The machine shop superintendent of the firm said that 
Fox was not employed to set up his machine. His object 
in doing so might have been to gain time. The firm was 
fined £1 and ordered to pay arrears from the date when it 
was notified that Fox was a skilled man. Leave of appeal 
was given, and seven similar cas:s were adjourned pending 
the decision. The case has been a good deal talked about 
among Coventry master engineers, and it is certain the 
last has not yet been heard of it. 


Machine Tool Trade and Foundry Strike. 


New production at Birmingham works is visibly 
checked by the paralysis which has fallen upon so many 
of the foundries. Machine tools and their adjuncts 
cannot be completed for lack of castings, and new schemes 
of works extensions which have been developing since the 
beginning of the year are not yielding the accelerated out- 
put expected, because it is impossible to go ahead with the 
installation of plant. Managements hereabouts are re- 
examining the situation. Meanwhile they are not dis- 
posed to place more orders for machine tools, as it is 
evident that some time must elapse before the makers 
can overtake the work already on their books. American 
machine tools are coming to hand with fair regularity 
against previous commitments, but the partial stagnation 
on this side reacts against new imports, while the industrial 
convulsion in the’ United States further complicates the 
situation. 


Transport Difficulties and Staffordshire Works. 


South Staffordshire manufacturers allow that 
the railway transport question is showing some improve- 
ment, but it is, of course, woefully inadequate to the 
requirements of the situation. In industrial centres of 
rapid growth, such as South Staffordshire has been, the 
slow clearance of goods involves much more serious dis- 
location of business than in industrial centres where the 
development has been more deliberate. It is apparent 
that factories, workshops, and warehouses huddled together 
in the congested quarters of this part of the kingdom 
have altogether outgrown the sites on which they were 
planted or from which they emerged. They have been 
added to as occasion offered till there is no room for further 
expansion, and the increase of plant under war pressure 
has left them less and less storage space. Few of them 
now possess the accommodation for large stocks of raw 
material to tide them over delayed deliveries, while the 
deficiency of warehouse room for finished stocks is equally 
pronounced. It follows that production is disorganised 
through the irregularity of deliveries and collections by 
the railway companies, and in many instances depart- 
ments of works have been brought to a standstill. To the 
economic cost of manufacture is added the unprofitable 
expense of man-handling material from one part of the 
works to another in order to relieve congestion and make 
shift to keep the machinery going. It happens not infre- 
quently that machines and heavy work in process of manu- 
facture have to be shifted backwards and forwards to 
minimise the evils of dislocation. 


The Brass Trade. 


Activity in the Birmingham brass trade is pretty 
much confined to the home market, the building pro- 
gramme being relied upon as the mainstay in the near 
future. Manufacturers have as much work on hand as 
they can cope with in existing conditions, but those who 
have largely laid themselves out for the overseas markets 
take a gloomy view of the outlook. In the case of one 
considerable business, where the shipping trade used to be 
thrice as large as the home trade, only about .5 per cent. 
of the output is being exported now. The explanation 
given. is that countries which were formerly amongst the 
best customers of the Birmingham brass manufacturers 
are now producing for themselves. New enterprises are 
springing up in Australia, South America, and elsewhere. 
There are only a few brass specialities for which Australia 
and New Zealand now need to come to the old country, 
and what South America cannot make for herself she gets 
chiefly from the United States. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE feeling in the iron and metal markets here is 
more disturbed than it was because of the conviction that 
the engineers will never be satisfied with the award made 
at the end of last week, and that serious trouble is inevit- 
able sooner or later unless the whole cost of living can be 
brought down and the value of wages raised. This dis- 
trict is already suffering very severely from the effects of 
the stoppage of work in the ironfoundries. More large 
engineering works in the neighbourhood have been closed 
pending a renewal of the supply of castings, and it seems 
probable now that the meagre supply from Scottish 
foundries will soon cease. The moulders show much 
greater determination than was expected, and, assisted 
as they are by the co-operative societies, they may hold 
out for quite a long time. Meanwhile the masters show 
no sign of giving way, and the actual position appears 
more hopeless than during the first two weeks of the strike. 


Metals. 


The fluctuations in the market for standard 
copper have been insignificant for some time. For nearly 





a fortnight the price in London has kept round about 
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£100 per ton, and no changes whatever have been made in 
the prices for manufactured copper. The American 
position is very uncertain. According to figures published 
as to costs and selling prices, it would appear that there is 
still quite a large margin of profit for'the producers of 
refined copper ; and it is known that the stocks in America 
are large. The holding up of shipping by the strikes may, 
however, prevent the usual effect which a surplus of Ameri- 
can copper would have, in ordinary times, upon our 
markets. It may be remarked that the idea prevalent 
in American circles to the effect that Europe would be 
able to take large quantities of American copper does not 
seem to be based upon an adequate knowledge of the 
terribly chaotic condition of Europe. Nearly a year ago 
it was pointed out here that, however much Europe might 
need supplies of copper, it did not follow that Europe 
would be able to buy them, and this non sequitur is more 
apparent just now. Our needs are not always the measure 
of our buying capacity. The following quotations are 
still given for manufactured copper and brass :—Strong 
copper sheets, £149 per ton; flat bottoms, £155; copper 
wire, ls. 43d. per lb.; solid-drawn copper tubes, ls. 7}d. 
per lb.; solid-drawn brass tubes, Is. 5}d.; condenser 
tubes (brass), ls. 8}d. We have commented upon these 
prices before, and there is no need to say any more, except 
that it is obvious that such rates can be maintained only 
in the absence of effective competitive tradicg. When we 
grumble about the greed of trade unions in the matter of 
wages it must not be forgotten that greed is not all on 
one side. Tin has been fairly steady, and seems to have 
recovered from the fear that the absence of American 
buying would lead to serious depression. It is true that 
America cannot well buy at present, but apparently the 
East is in no great hurry to sell. If there should 
be any pressure to sell from the East we might see lower 
prices for a time, but the effect of the very high price of 
silver must not be forgotten. If the American strike 
troubles should be settled there may be a sharp revival of 
buying for that market which may prove rather discon- 
certing. Srpe!ter has remained very steady, but the feeling 
on the market is nos very settled. It is not yet known 
whether anything is to be done to assist British makers. 
The advance in lead continued up to the end of last week, 
but a good deal of the buying was speculative, and the 
pricas have already gone far beyond what was expected 
by those speculators who began tke boom. Some of these 
must now have very large profits to realise, and the tempta- 
tion to turn them into actual cash will be very great. 
There aze people who prophesy £36 per ton, and, of 
course, they may be right, but the situation now suggests 
a cautious attitude. 


Pig Iron. 


In the foundry iron market hee there is not very 
much business going on, neither buyers nor sellers being 
very desirous to act. A more gloomy view is taken about 
the moulders’ strike, and the probability of its continuance, 
and thee are people who say that it will go on for some 
weeks yet ; but it will be possible to form a more decided 
opinion when it is known whether or not the enginee-s 
are going to accept the late award of 5s. Meantime most 
of the engineering works a:e very much hampered, and 
probably some of the masers would not be averse from a 
strike. No. 3 Derbyshire foundry iron was quoted here 
at £9 7s. delivered, and some Northamptonshire could be 
had at £9 5s., but the e was little inte est taken in it. 
Although sellers are indifferent, the-e must now be some 
accumulation of foundry iron, although the furnaces 
are not yet turning out the normal quantity. Scotch 
foundry is unchanged at 210s. to 215s. per ton delivezed, 
according to brand. 


Finished Materials. 


The minimum price of Lancashire bar iron has 
been put up to £22 10s. per ton, but no official change has 
yet been made in the prices for iron and steel hoops. Most 
steel make”s are now asking an advance of £1 per ton on 
bars and other kinds of steel, although no definite official 
notice has yet been sent round by all of them. This 
advance makes the quotation for ordinary sizes of bar 
steel £19 7s. 6d. per ton. 


Scrap. 


The market for all kinds of scrap is very quiet, 
and dealers are unable to do much business at any reason- 
able price. The nominal quotation for good cast scrap 
renges from £7 to £7 10s. per ton, according to quality, 
but one does not find that consumers are now so ready 
to buy for stock, although some are doing so. Heavy 
wrought scrap is saleable at £7 15s., and in some cases at £8 
per ton. Steel scrap for melting is difficult to sell even at 
£6 5s. per ton, but there is a fair demand for steel turnings 
at £5. 


BaRRrow-IN-FurRNEsS, Thursday. 
Hematites. 


The condition of the hematite pig iron trade of 
North Lancashire and Cumberland remains without 
material change so far as activity is concerned. There 
are in all twenty-two furnaces in active blast, which is 
two less than was the case before the railway strike. A 
good output is being maintained, and for the time being 
the whole of the iron is finding ready use with contracts 
that we e placed some time ago, but as :ezards new busi- 
ness tle position is not of the hest. The e is still nothing 
being done at the Barrow Steel Works, and, further, the 
demand is easy on gaccount cf less iron wanted in the 
found ies owing to the continuation of the moulders’ 
strike. For special brands the demand remains steady 
on general home account. Prices are unchanged, with 
parcels of mixed numbers of Bessemer iron at from 
£10 4s. 6d. to £16 12s. 6d. per ton, with special brands at 
£11 12s. 6d. per ton f.o.t. At Backbarrow the charcoai 
ironworks continue to be well employed, the speciality 
produced at these works being in steady demand where 
the highest grade of metal is required. 


Iron Ore. 


The demand for iron ore is steady all through 


‘unionists would need to have no qualms. 





the district, and at the mines the activity is well main- 
tained. In Cumberland some of the pits aro idle. Native 
qualities ef ore are at 50s. per ton net at mines, and the 
whole of the output is used up in the distiict. For 
Spanish ores there is a brisk demand at 46s. per ton c.i.f, 
Fair supplies are coming to hand. 


Steel. 


There are no new features in the steel trade. At 
Workington most of the mills are pretty busy on railway 
material for India and the Colonies, but at Barrow the 
whole of the mills, foundries, &e., are standing idle. The 
only branch in which there is any activity is at the Barrow 
Wire Works, where small section steel is being rolled. 
Steel is in quiet demand, and prices are unchangod, with 
heavy rails at £16 10s. to £17 per ton ; light rails, £18 5s, 
to £21; billets, £16; ship plates, £18 5s.; and _ boiler 
plates, £22 per ton. 


Shipbuilding and Engineering. 

Shipbuilders are faily busy on merchant work, 
but there is quietness in the engineering departments, 
and a less number of men is employea on account of the 
moulders’ strike cutting off the supply of castings. There 
is little going on in the foundries at Barrow, and speciality 
trades are slack. 


Fuel. 


For coal there is a brisk demand, with steam 
sorts at 32s. 6d. per ton delivered, and house coal is in 
full request at 40s. to 50s. per ton delivered. For coke 
the demand is strong, with East Coast qualities at 57s. 
per ton delivered, and Lancashire cokes are at 56s. per 
ton delivered. In Cumberland local coke is being largely 
used. 








SHEFFIELD. 


(From our own Correspondent. ) 


The Labour Market. 


As I write there are renewed hopes of bringing the 
moulders’ strike to an end. The wretched business has 
been dragging on now for a couple of months and, to the 
chagrin of all concerned, any amount of valuable business 
has had to be refused during that period. No one can 
blame the employers. There is nothing clearer to their 
vision than the fact that a limit must be drawn to the con- 
stantly rising level of wages without an equivalent expan- 
sion of output. That way lies industrial and commercial 
disaster. The moulders alone are not to blame, of 
course, but their case presented favourable ground 
upon which to contest the policy, for they have 
always had the least to complain of in the matter 
of wages. If the trade now being offered is to be 
secured, not only must there be increased output, but 
the cost of production must be pegged down to reasonable 
limits, and that cannot be done if British manufacturers 
are to pay higher wages for a given output than those of 
any other nation. The strike, by the way, is not seriously 
affecting such light iron castings as the building trade 
requires. so that housing schemes have no need to hang 
fire on that account. Speaking of housing schemes makes 
me ask why it is considered necessary in this district to 
perpetuate the errors—one might almost say the crimes— 
of the past by erecting rows of ugly, barrack-like dwollings, 
a dozen or so in a block, simply because they are supposed 
to be “* houses for the working classes.”” Why cannot the 
working classes (sic) be permitted to live in places that are 
not a continual source of irritation to the soul of the very 
least esthetic ? The strike is responsible for a large pro- 
portion of the long list of unemployed, but not the whole. 
Some part of it is directly due to what I believe is a want 
of labour reconstruction. Jt is no use for trade unionists 
to put their backs up and say that none shall enter their 
trades but by the customary door. In these times of 
transition and reconstruction all old unionist customs are 
out of joint. For some years before the war the regular 
apprenticeship system began to fall into decay and the 
war well-nigh abolished it ‘* for the duration.” 


How to Absorb the Unemployed. 


Supposing the apprenticeship system is restored 
—as it ought to be, and must be—it will be a few years 
before it regains its normal state, and that interregnum is 
going to prove the most serious period in our industrial 
history. We are living in unusual times and something 
unusual will have to be done to meet them. On the one 
hand there is a dearth of men skilled in particular branches 
of industry ; on the other there are thousands of men 
unemployed. either because they are not at the moment 
wanted in their own skilled trade or because they are not 
skilled in anything. The war showed very conclusively 
that the average adult person is quite capable of assimilat- 
ing in six, nine, or twelve months, according to adapt- 
ability and grasp, most of the knowledge it is supposed to 
take a lad five years to acyuire. Therefore. whilst adher- 
ing to the system of apprenticeship as one of the means of 
bringing the industrial system back to the normal, why 
should not steps be taken, by a properly constituted 
authority, in a district like Sheffield—or anywhere else. 
come to that—to ascertain the industries in which skilled 
men are badly needed and cannot be obtained in the usual 
way, and then provide means whereby some of the men 
now unemployed for the reasons mentioned might be given 
a course of training fitting them in a few months to take 
theis places in various skilled trades in a kind of inter- 
mediate position. If such a plan could be agreed upon in 
Sheffield for a definite period of, say, three years, the local 
labour market would by then be normalisod, and men 
who at present have all the appearance of drifting on to 
the rates would he converted into valuable asset= for 
Sheffield and the nation’s industry and commerce. Trade 
There would be 
no necessity for them to strike their favourite attitude— 
on their rights and their dignity—for where such labour 
was not required it would not be offered ; whereas in the 
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ease of an industry whose skilled ranks were overcrowded 
causing unemployment, the surplus labour would |, 
trained in another skilled trade, so that instaad of remaiy. 
ing out of work a man would be made a present of a second 
string to his industrial bow. The Ministry of Labouy 
would have at least to chaperone such a scheme. thy 
machinery for which could be provided locally. But, of 
course, trades unionists would regard a plan of this kind 
as another “ stab at them in the dark.” Perhaps they 
know a better way. ‘ 


The Outlook. 


At any rate, this plan is one method of finding 
square holes for square pegs—and they would have to be 
‘ square” if such a scheme was fo succeed—during the 
remainder of the transition stage. From all T can ascer. 
tain, as soon as ever matters have straightened themselves 
out there will be an enormous demand for labour of al} 
kinds, and in that day the nation and the industrial centre 
that is ready will reap the best of the harvest. The heads 
of the big steel concerns here have an absolutely sound 
faith in the industrial future, and are clearing their decks, 
so to speak, to meet the competition of all foreign comers, 
They could get in the first blow now if labour would only 
do its part—produce. At the present time I believe thers 
are important Sheffield steel men in the United States 
on a special errand regarding our high-speed steel indust,y, 
particularly the tungsten part of it, and representatives 
of other sections of Sheffield trade are in Europe and other 
parts abroad where tho gaining of new markets or the 
meeting of severe competition are matters claiming a 
great deal of attention just now. Sheffield, in fact. is 
not allowing any grass to grow beneath its industrial feet, 
It is to be hoped that all these efforts will be thoroughly 
followed up and that no in-flooding of overseas orders 
will tempt manufacturers to place loss importance in the 
policy of maintaining direct touch with colonial and 
foreign markets. That, I believe, is the point of peril 
with the cutlery and silver industries, which are, of course, 
Sheffield’s two oldest trades. The former is so occupied 
grappling, or trying to grapple, with the business now being 
thrown at it that it has very little time to spare for sound 
constructive work—the kind of thing that gives assurance 
for the future—whilst the latter, which a year or so ago 
-joined hands with Birmingham and London in sharing 
with the Board of Trade the expense of dispatching a 
special commissioner to South America, is so overwhelmed 
with resultant business, plus the enormous orders already 
accumulated, that it is likely entirely to lose the splendid 
advantage gained at considerable cost. ‘The commissioner 
carefully investigated the position and needs of the markets 
of South America and showed a great deal of determination 
in the operation, for one costly consignment of samples 
he was taking out was lost at sea through the action of a 
German submarine, and, escaping with his life, he had to 
return to England for another lot of samples. The enter- 
prise of the armament companies is one of the brightest 
features of reconstruction. Vickers’ latest move is to be, 
according to a report received from Canada since my pre- 
vious letter, the joint purchase with the Canada Steamship 
Company of 35,000,000 dollars’ worth of shares in the 
Dominion Steel Corporation for the purpose of embarking 
upon a large shipbuilding programme; and Cammell 
Laird and Co. inform me that they have received orders 
from the London Electric Railway Company for trailer 
cars,and from the London Central Railway Company for 
bogies. This work, in addition to orders for underframcs 
for dining cars, bogie carriages, &c., recently received from 
the Bengal, Nagpur, Great Indian Peninsula, and Assam- 
Bengal Railway Companies, will be carried out, it is true, 
at the new Nottingham works, but large portions of it, 
such as castings, wheels, axles, centres, tires, springs. and 
buffers, will in all probability be placed with the Sheffield 
establishments. As already intimated, the volume of 
overseas business is increasing. This applies to trade 
fairly generally here, though particularly to the lighter 
steel departments, new orders for which include special 
steel for Bahia, Cartagena, Rosario, Buenos Aires, and 
Ontario ; tools for Calcutta and South America ; machetes 
for West Africa; steel plates for Oporto; saws for 
Ascension, Victoria, the Cameroons, and Accra; sickl«s 
for Trinidad and Corral; machinery for Bilbao; vices 
for Sydney; files for Sekondi; and cutlery for Accra, 
Sierra Leone, Rio, Lagos, and Calabar. 


A Permanent Industrial Exhibition. 


Some months ago the Sheffield Corporation, 
through its Development Committee, discussed the 
advisability of holding a ten days’ exhibition illustrative 
of Sheffield’s productions in war and peace. The project 
fell through, however, but when the meetings of the 
Institute of Metals were held here recently the Develop- 
ment Committee got together a very excellent little show 
of some of Sheffield’s steel productions during the war, 
with special regard to new things. That effort was so 
much appreciated—the exhibition lasted about a month- 
that steps are now being taken with a view to securing 
suitable premises for housing exhibits of local manufac- 
tures, with the object of ultimately collecting material 
for a permanent historical exhibition of local industries. 


Hadfield’s National Factory. 


The sale concluded on Monday of the machinery, 
plant, &c., of the National Ordnance Factory built, 
‘quipped, and managed for the Ministry of Munitions by 
Hadfields Limited, at the firm’s East Hecla works. The 
total amount realised on one day was, about £18,000, 
but some of the machinery fetched more than its original 
price. For instance, a Norton grinder which cost £42) 
realised £100 more, and a slot drilling keyway cutting 
machine which cost rather less than £140 was bought for 
£200. Many of the lots realised precisely what they 
originally cost, and others did so within a few pounds 
either way, but a duplex boring and turning mill by Webster 
and Bennett, which cost £765, commanded £1040, and « 
24in. stroke shaping machine by Greenwood and Batle; 
made £420, compared with its first cost of £252. The next 
day’s experience was much the same. Several 800-ton 
hydraulic forge presses were knocked down at £300 each, 
a Lancashire double-flued boiler, 160 1b. pressure, which 
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cost £780, made £1050, a 120ft. high steel chimney, 
Gft. 6in. diameter, went for £520, and a ‘‘C, X.” model 
planing machine with 12 horse-power motor attachment 
and starter was sold for £1200, or about £100 more than 
the original cost. The sale during four days realised 
£60,000. 


The Gas Supply. 


The leading steel firms here are greatly concerned 
about the state of the gas supply. Unlike the electric 
current, the gas supply is in the hands of a public company, 
the former being a corporation undertaking. Repre- 
sentatives of the leading firms some time ago formed a 
society for the protection of consumers’ interests, which 
was recently strengthened by representatives from the 
Chamber of Commerce, and the agitation for the purchase 
of the gas undertaking by the Sheffield City Council has 
been revived. Indeed, the subject was discussed in 
committee on Monday, when it was decided to call a special 
meeting of the Council to decide whether steps should be 
taken to purchase the gas undertaking. A few years 
before the war Sheffield gas at 1s. 3d. per 1000 cubic feet 
for domestic lighting and heating was, with the exception 
of Widnes, I think, the cheapest supply in the country, 
but for a long time now matters have been very unsatis- 
factory, especially from the mauufacturers’ point of view, 
both as regards quality and volume, and a rather general 
recourse has been had to ‘“ boosters,’’ which, of course, 
made things even worse for those without them. The 
Corporation’s inspectors periodically tested the quality of 
the gas, but notice had to be given of their intended visits, 
and it is contended that a rise in quality was timed for 
the official visits, only to fall back again to the old low 
level. Whether the Corporation could do any better with 
the gasworks time alone would show. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


Except for-the disorganisation and uncertainty 
caused by the prolonged iron moulders’ strike, the outlook 
in the staple industries in the North of England could be 
described as decidedly encouraging. Inquiries made in 
several well-informed directions this week show that 
trade is brightening up considerably, and that there is a 
gratifying expansion in business from abroad. So far as 
the amount of work on hand is concerned, the position 
of the iron and steel trades could scarcely be better. In 
the pig iron trade the output is readily absorbed, and if 
more iron were available a substantial business could be 
effected with foreign consumers who are clamouring for 
supplies. The volume of the steel trade in its manifold 
branches is being well maintained. In some departments 
manufacturers report more business than they can deal 
with, and there are numerous instances in which the 
early delivery of orders is quite out of the question. The 
ironfounders’ strike is now interfering very seriously with 
operations in the engineering and shipbuilding trades, 
and large numbers of men have been paid off this week. 
These trades are full up with work, and it is much to be 
regretted that the strike should be interfering with them. 
The shortage of railway wagons is still very acute, and is 
causing great inconvenience in many directions. 


Cleveland Iron Trade. 


There is a distinctly easier demand for foundry 
pig iron for home consumption, which is due to the pro- 
longation and paralysing effect of the moulders’ strike on 
many branches of industry. There appears, however, to 
be some prospect of an expansion in the export trade. The 
foreign demand, despite many adverse factors, such as 
high freights and uncertainty as to price, is exceptionally 
strong, and merchants hold plenty of licences if only they 
could procure the iron. They complain, however, that the 
railway rates clause is @ serious bar to the export trade. 
Under that clause, if railway rates on raw materials are 
advanced prior to the completion of a contract, the 
makers will advance the price of pig iron 1}d. per ton for 
every 1 per cent. advance in railway rates, and the con- 
sequent inability of the exporter to quote on a firm basis 
is a serious obstacle to foreign business. An incident 
which has aroused a good deal of interest in connection 
with the Cleveland pig iron trade is the arrival this week 
in the Tees of a cargo of pig iron—presumably Luxemburg 
basic iron—from Antwerp. By a curious chance the vessel 
will afterwards load Cleveland iron for the return journey 
to Antwerp. The event has naturally aroused a good deal 
of discussion, but the general opinion is that it is'an isolated 
transaction which is not likely to be repeated. It can only 
be assumed that it was offered at a cut price to get rid 
of surplus stock. At all events, Cleveland makers are 
not seriously disturbed, for they have more orders than 
they can cope with, and are daily having to meet with a 
refusal the clamourous demand for supplies. Evidently 
anticipating a rise in price, Scottish consumers are now 
coming more freely into the Cleveland market, and 
although their first inquiry is for foundry qualities, they 
have made fairly large purchases of forge iron, the price 
of which is now generally quoted at the same level as 
No. 3 Cleveland and No. 4 foundry, viz., 160s. per ton for 
home consumption. For export 5s. per ton more in each 
case is quoted. The quality of the output of the furnaces 
shows no improvement, and the recent bad weather can 
only have had a prejudicial effect. Already No. 1 is almost 
unprocurable, and although small quantities of No. 3 
are being distributed, the supply falls far short of the 
demand. The truck shortage is as acute ‘as ever. It is 
most seriously handicapping the trade, and the outcry 
amongst traders is such as to demand an immediate 
response from the Government. 


Hematite Pig Iron. 


‘ A much easier position is reported in the East 
Coast hematite trade. There is plenty of iron on offer, 
but labour troubles, &c., have reduced home consumption 


iron offered. As a matter of fact, the rate of exchange is 
so heavily against Italy, France and Belgium that, much 
as these countries want our hematite, they will only buy 
what they are compelled, until the exchange improves. 
Thus, the financial difficulties of our Allies are holding up 
the export trade. Subject to the railway rates clause, 
mixed numbers of hematite are quoted at 200s. for home 
consumption and 205s. per ton for export, and No. 1 
202s. 6d. and 207s. 6d. per ton respectively. 


Iron-making Materials. 


The supply of coke is barely sufficient for the 
needs of the blast-furnaces now in operation, and precludes 
at present any more being put into blast. Prices show 
no change at 48s. per ton for good medium furnace qualities 
at the ovens, or 50s. 8d. delivered at the works. In the 
foreign ore trade there are still no signs of any expansion 
in business, consumers resolutely holding off the market. 
Best Rubio ore is now about 52s. 6d., ex ship Tees. 


Manufactured Iron and Steel. 


There is little variation in the activity in the 
finished iron and steel trades. Manufacturers have orders 
in hand that will keep the works in full operation for 
months to come, and there is plenty of new business on 
offer if only they were in a position to give delivery. 
Unfortunately, output is being limited by the difficulty 
of getting an adequate coal supply, while the shortage of 
trucks is a very grave impediment. The price of gal- 
vanised sheets is still soaring upwards. Another advance 
of 20s. per ton has been made, which brings the price 
to £36. Otherwise prices are unchanged, the following 
being the principal quotations to home consumers :— 
Steel angles, £17 15s.; steel joists, £17 10s.; steel ship, 
bridge and tank plates, £18 5s.; steel rounds and squares, 
under 3in. down to #in., £20 5s.; steel flats, 5in. down to 
l}in., £20 5s.; heavy steel rails, 60]b. and upwards, 
£16 10s. net on trucks; steel sheets, 3/,,in., £20 5s., 
fin. £21 15s., #/,,in. £22 15s., 14-20 gauge £23 5s.; common 
iron bars, £22; marked bars, £24 10s.; gas strip iron, 
£22 5s.; steel hoops, £253; steel strip, £22. In the export 
trade there are no fixed prices, these being subject to 
negotiation, but generally higher figures are demanded. 
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The Coal Trade. 


There are no very special features in the Northern 
coal trade position. The protracted stormy weather is 
interfering with the market in a variety of ways, such as 
delaying or preventing tonnage coming forward when it 
is expected, and also retarding and in some cases stopping 
work at the staithes. The general position is on the whole 
very steady in all cases where forward business is under 
discussion. The collieries will not under any circum- 
stances discuss seriously trade for next year at less than 
the current quotations, especially in the case of all varieties 
of Northumberland steams. The home requirements for 
steam coals are very heavy. and the foreign inquiries for 
shipment over the greater part of next year are remark- 
ably extensive. The quantities of fuel available for 
export are larger than has been the case for some con- 
siderable time past, and may be expected to increase 
still further as the output at the pits continues to increase. 
With the position improving in this respect and with the 
gradual relaxation of official control, there ought to be 
considerably freer trade conditions which will be all to the 
good of exporters and the trade of the North. There is 
a more than usually persistent inquiry for all classes of 
Durham unscreened, and in a number of cases there have 
been negotiations in respect of contracts with deliveries 
over the greater part of next year. One large contract 
for Durham unscreened of a fair average brand has heen 
fixed up at 62s. 6d. per ton, with shipments spread over 
the whole of next year, while in another case 65s. was the 
basis for shipment up to June 30th next. Gas fuels are 
in great demand and are firm at full current values for all 
prime qualities. The bunker coal position is patchy, and 
while quotations are fairly rigid there is every possibility 
of securing a bargain in exchange for a spot teem. The 
coke position is slightly improved, and the market has 
been displaying a steadier aspect. The question of trucks 
and wagons is still acute in most places, but here and 
there an improvement is repoited. The following are the 
forwa'd open market quotations :—Northumberlands : 
Best Blyth steams, 95s. to 100s.; second steams, 90s. to 
95s.; Tyne primes, 90s. to 95s.: best steam smalls, 80s.; 
second smalls, 65s. to 75s.; best screened households, 
100s. Durhams: Best gas coal, 85s.; second gas, 67s. 6d. 
to 75s.; special Wear gas, 85s.; coking, 70s. to 80s.; 
bunkers for British boats, 65s. to 70s.; for neutral steamers, 
75s. to 80s.; best beehive and patent oven cokes, 95s. to 
100s.; gas coke, 95s. to 100s. f.0.b. 








SCOTLAND. 
(From our own Correspondent.) 
Steel Trade Situation. 


THERE was no change of importance in the situa- 
tion as regards the bricklayers’ strike over last week-end, 
though it is said that the position is slightly easier. There 
is a report to the effect that a number of furnaces have 
been put into blast again. Shipyards have been able 
to carry on as usual up to date, and one of the large yards 
has added considerably to its employment list. Several 
firms, however, have stated that the position is becoming 
very difficult, and that men would have to be paid off 
soon if supplies of steel material did not show a big im- 
provement. Latest news indicates that the bricklayers 
are still inclined to stand firm for their wages demand. 


New Industry for Greenock. 


The industrial outlook in Greenock is regarded 
as very favourable. Apart from the large shipyard 
extensions by Harland and Wolff, several new under- 
takings of importance are hinted at. One of them which 
is expected to materialise very soon concerns the erection 





and it is not easy to find a market abroad for much of the 


of a large seed-crushing mill on a site in the vicinity of 





the James Watt Dock. Negotiations have been carried 
on between a firm engaged in the seed-crushing and oil- 
refining trade and the Greenock Harbour authorities. 
It is said that these negotiations are practically completed, 
and that it is likely an early start will be made with the 
mill buildings, which will occupy a site 3 acres in extent. 


Pig Iron. 


Scotch pig iron shows a slight improvement. 
The best grades are in larger supply, and deliveries are 
more satisfactory. There is an active inquiry from over- 
seas, but in the meantime local consumption is equal to 
the production. 


Finished Iron and Steel. 


The prolongation of the bricklayers’ strike is 
much deplored, as otherwise there would be little to com- 
plain of. Orders are plentiful even at present prices, the 
question of delivery being the chief concern. The strike 
in America, too, means added pressure on home mills 
and a further accumulation of arrears. Many of the fur- 
naces repaired prior to the strike of bricklayers have been 
able to hold out, but sooner or later must succumb. The 
output has already declined considerably, and a drastic 
effect on other industries cannot be long delayed. The 
export demand has declined somewhat, but makers 
attribute the falling off to the impossibility of naming 
delivery, and it is said that if the works were restarted 
there would be plenty of orders, especially for plates, both 
for home and export trade. At present steel sheets are 
very busy. Black sheets are now quoted £24 10s. per 
ton for jin. to }in. thick f.o.t. works, but price seems no 
bar to business. Consumers are evidently convinced 
that under existing costs there is little likelihood of cheaper 
quotations for some considerable time. In galvanised 
material, too, a fair all-round business is reported, and 
here, again, the question of price is evidently no barrier. 
Engineers and shipbuilders are running short of material, 
and stocks have almost reached vanishing point. In 
the malleable bar iron trade active conditions prevail. 
All classes of shapes and sizes are in demand for the home 
trade, and fair shipments have gone overseas, though, 
of course, of little bulk compared to what might be done 
under m@te favourable conditions. : 


Coal. 


Business in the Scotch coal trades continues 
without much alteration. The various collieries are 
reported to be working much better, and it is said that 
trade is being held back by a shortage of railway trucks 
and locomotives, and also of steamers at the loading berths. 
Practically all qualities of fuel are in heavy demand. 
Industrial supplies, apart from drosses for the steel works, 
are heavily maintained, and the pressure for deliveries of 
household requirements is particularly severe at present. 
Export business is still limited. Orders are large enough, 
but carrying tonnage is altogether insufficient, apart from 
the question of permits. From Glasgow and from Ayr- 
shire ports fair quantities of fuel have been sent to Irish 
destinations. Business is mostly coastwise both on the 
West and East Coasts. Collieries in the Lothians and 
Fifeshire could easily augment their foreign consignments 
were adequate facilities available, and are leath to be 
deprived of this outlet, as very remunerative prices are 
easily realised for overseas business. The Swedish State 
Railways are again in the market for supplies, and in all 
probability the Fifeshire collieries will secure a fair pro- 
portion of this contract. The aggregate shipments for 
the past week amounted to 168,688 tons, against 142,570 
tons in the preceding week and 120,258 tons in the same 
week last year. Prices are unchanged as per schedule :— 
Ell coal, f.o.b. at Glasgow, 33s. 6d. to 35s.; navigations 
and splint, 35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; first- 
class screened navigations at Methil or Burntisland, 36s. 
to 38s.; unscreened, 31s. to 32s.; first-class steams, 35s.; 
third-class steams, 3ls.; best steams, at Leith, 33s. 6d.; 
secondary qualities, 32s. 6d. per ton. Treble nuts, 30s.; 
doubles, 29s.; and singles, 28s. per ton, in all districts. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Increased Coal Production. 


Mucs8 is being written at the present time con- 
cerning the question of the cost of coal production and 
the prospect of a reduction in the price to the home con- 
sumer, and it is suggested in some quarters that the 
Government, in the event of the price for home con- 
sumption being reduced, would require some undertaking 
from the miners’ leaders that the output shall be increased. 
To anyone who is in close touch with the coal trade, 
such a guarantee rather savours of crediting the miners’ 
leaders with a great deal more power than they possess. 
It is doubtful indeed whether the miners’ leaders would 
allow themselves to be drawn into giving such an under- 
taking. They are too shrewd for that. The contention 
which they will hold to is that there can be no prospect 
of an increase in output so long as the mines are privately 
owned, and that the remedy for all deficiencies and short- 
comings is nationalisation. That is as far as they will go, 
and there is no means of proving that they are right or 
wrong in this argument, as long as the conditions govern- 
ing the whole situation are as they exist, except by the 
dangerous experiment of trying State ownership. A 
point, however, that deserves more immediate considera- 
tion is whether transport and shipment facilities are 
equal to dealing with a material increase in output were 
it to take place, and it is to be feared that the answer 
would be in the negative. Assuming that places could 
be found at the collieries for 25 per cent. more workmen 
than are engaged at the pits to-day, it by no means 
follows that production would be advanced in proportion. 
The fact is that the workmen would be compelled to 
work short time because the facilities do not exist for the 
clearance and distribution of the coals. Before the war 
the need for increased dock accommodation was loudly 





voiced at meetings of the Cardiff Chamber of Commerce. 
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It was contended that if South Wales ports were to main- 
tain their reputation for dispatch and they were to keep 
pace with the developments in the coalfield, then there 
must be a considerable extension in the docks and the 
facilities for shipment. That was five years ago, and 
except at Newport there has scarcely been any improve- 
ment in the means for loading coals. It would take four 
of five years to construct and equip a new dock, which 
means that the only way in which the shipment of coals 
can be speeded up is to bring thoroughly up to date the 
appliances at the existing docks and to take steps to 
increase the supply of wagons and locomotives. The 
conditions existing to-day are quoted as proving that a 
larger output of coal could not be dealt with, the fact 
being that many collieries now cannot secure the clear- 
ance of their present stocks with the rapidity that is 
desirable, inasmuch as they are face to face daily with 
difficulties in maintaining regularity of work at the pits. 


The Price of Coal. 


The statement issued by Mr. Frank Hodges, the 
secretary of the Miners’ Federation of Great Britain, 
concerning the price of coal, in which he contends that 
there should be an immediate reduction of 3s. 8d. per 
ton on home supplies, has aroused a good deal of dis- 
cussion. It is pointed out that the estimates of costs 
and revenue given in the House of Commons on July 14th 
by the President of the Board of Trade are entirely those 
of the Government. Neither directly nor indirectly were 
the coalowners consulted in the preparation of the esti- 
mates. Mr. Finlay Gibson, the secretary of the South 
Wales Coalowners’ Association, avers that the statement 
issued by Mr. Frank Hodges is in such sharp conflict with 
the facts relating to production, costs and selling prices 
that it is desirable that attention should be drawn to one 
or two of the most contentious of them, in order that the 
public may not be misled. as to the real position. In the 
first place, Mr. Hodges bas s his calculations on an output 
of 217,000,000 tons for the twelve months ending July 
15th, 1920. According to the speech of the President of 
the Board of Trade at Newport on Friday last, the output 
for the three months ending September last was at the 
rate of only 198,000,000 tons. In the second place, Mr. 
Hodges estimates for a revenue of £92,400,000 from the 
export and bunker trade, on the assumption of _an export 
trade of 52,000,000 tons, at an average f.o.b. s™ling price 
of 57s. 9d. per ton. The following are the independently 
audited figures for South Wales for the past three months, 
certified jointly by the representatives of the coalowners 
and of the workmen :— 


Three months Large cnal. Small coal. 
ending F.O.B. F.O.B. 
March 31st 31/10-58 21/6-19 
June 30th... ... o.. 34/2-79 --. 28/9-84 
Sept. 30th ... ... ... 45/4-50 32 /0-24 


The quantity of coal exported from the Bristol Channel 
represents over 60 per cent. of the total quantity exported 
from the United Kingdom. According to Mr. Hodges’ 
statement, there must be deducted 4s. per ton for railway 
charge, &c., thus bringing down the average selling price 
in South Wales of Iarge and small coal combined for the 
September quarter to £1 18s. 3d., and thus to a figure 
nearly 15s. per ton less than the price adopted for the 
purposes of his statement. Mr. Gibson then deals with 
the question of the cost of production, and points out that 
since July 14th there has been an advance of about 2s. &d. 
per ton in the labour cost and about Is. 2d. per ton in the 
costs of stores. pitwood, &c., making in all 3s. 10d. These 
figures, though applying to South Wales, must be repre- 
sentative of similar, if not equal, increases in cosis since 
the President of the Board of Trade made his statement 
on July 14th, and the facts show that the contention of 
Mr. Hodges that there is anything like the surplus of 
£30,000,000 can in no way be substantiated. 


Miners and Income Tax. 


For some time past the coalfield has borne a 
quiet and peaceful appearance—that is from the point 
of view of strife on the part of the workmen—but as if 
to remind the coalowners and the public generally that 
the miners are not so satisfied with their conditions as 
the recent immunity from industrial conflict would make 
believe, there has been a mild outbreak on the much dis- 
cussed question of income tax. A special conference of 
the South Wales Miners’ Federa‘ion, held on Saturday 
last, at which there were 298 delegates, representing 
175,308 members, decided by a comparatively small 
majority to decline to accept the decision of the national 
conference, which was that no further action should be 
taken on this subject until the issue of the report of the 
Royal Commission. Instead, the delegate conference 
decided that another special conference be held on the 
18th inst. to receive a report from the Executive Council 
as to the policy to be adopted in carrying out the former 
conference decision to refuse to pay the tax until the 
abatement limit was raised to £250. It is peculiar to 
notice the turn of events: how easy it is for a course of 
action to be encouraged, and how difficult to check a 
movement once it is started. Earlier in the year Mr. 
Vernon Hartshorn, one of the miners’ Jeaders, advoca‘ed 
@ resort to industrial action if the miners did not secure 
their object respecting the question of income tax, but 
on Saturday last he urged the delegate conference to 
accept the recommendation of the national conference, 
and await the report of the Commission. Instead, how- 
ever, of following his advice, they declined to rescind the 
resolution which they had previously adopted on his very 
recommendation. 


Current Business. 


Sluggish conditions have been in evidence on the 
coal market during the past week, and prices, instead of 
showing improvement, have, if any: hing, become easier 
for prompt shipment. Salesmen have experienced much 
difficulty in securing the release of their wagons, and 
have been only too ready to make concessions in price, 
provided that quick shipment could be given. There is 
no pronounced surplus of tonnage. All available berths 


are occupied and yet coals are not loaded with the rapidity 
that is necessary to enable smooth and continuous work 





at the pits to be maintained. Pits have been idle, and 
thus production has been lost, and yet the demand for 
coal at home and abroad is enormous. Superior large 
steam coals have ranged about 70s., and in some cases 
less has been accepted. Second Admiralties, leading 
Monmouthshires and o:dinary drys have been obtainable 
round about 67s. €d., while in the case of smalls, best 
bunker ‘qualities have ruled about 52s. €d., while other 
grades have ranged from 40s. to 50s. Pa‘ent fuel is well 
sod, and prices quoted are 75s. to 80s. The demand for 
coke is maintained, and prices keep about 107s. 6d. to 
110s., pitwood being rather steadier at 47s. 6d. to 50s. 


Newport. 


Monmouthshire coals share in the easier tone for 
early loading, and very best qualities are not commanding 
mo:e than 67s. 6d., alihough for shipment ahead sellers 
are asking more like 75s. Small coals are very plentiful 
and 42s. 6d. to 47s. Gd. is quoted, according to quality. 


Swansea. 


Although tonnage has not been quite so satis- 
fac‘ ory, the market for anthracite coals has lost practically 
none of its firmness. Collieries are very fully stemmed, and 
have very little coal to offer. Current values for allied 
countries are about 58s. to 63s. for best large, with nuts 
from 70s. Rubbly culm is a shade steadier at 
34s. to 36s. 


to 75s. 








Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE, 


Chainmakers’ New Wages. 


THe East Worcestershire Trade Board for the 
hammered and dollied or tommied light chain-making 
trades, and for hand-hammered chain-making, has just 
issued a new scale of workers’ prices, varying the general 
time rates and piece rates for the dollied or tommied 
chains, and, concerning hand-hammered goods, varying 
the rates for the sizes of jin. diameter and over up to 
17 /,,in. inclusive. The new prices come into force imme- 
diately and are operative until the end of March. Different 
rates are sot up for cases where the employer provides the 
workshop where the work is carried on, and the tools and 
fuel, contrasted with cases where the operatives work 
on their own premises. The Trade Board has also varied 
the general minimum time rates for learners. 


SHEFFIELD. 
Iron, Steel and Coal. 


The local iron market has developed a distinct 
tendency to advance. This may be offset by the Govern- 
ment’s intention to remove some portion of the 6s. per 
ton upon coal, especially if it is to be retrospective, but, 
on the other hand, there is a fear that the 5s. wages 
advance for which engineers are agitating may have to be 
extended to the iron and steel industries, in which case 
the market must be expected again to harden. Basic 
pig is in very short supply, and the quotation is firm 
around £8 12s. 6d. Forge is still easy to buy, and there is 
no difficulty in these days about hematite irons, but 
foundry is very firm, the lowest quotation one hears of 
for Derbyshire make being £9 5s., while as much as 
£9 10s. has been asked and obtained. All kinds of iron 
and steel scrap are in demand at improving values. The 
local steel furnaces are much more active, though there 
is yet plenty of room for improvement. Previously 
quoted prices are fully maintained, and in view of the 
position in America are likely to be. A little basic pig 
is said to be coming from the States. In fuels, production 
is considerably enhanced, though no particular weight is 
going out-of the country. Shortage of wagons still causes 
inconvenience. The railways are absorbing the bulk of 
large steams, and deliveries to gasworks are quite good, 
while inland industrial works are obtaining liberal supplies 
of small steams, but nut slacks are not too free. Furnace 
coke is rather quieter on home account, but experiences 
a strong request for shipment. Best South Yorkshire 
hards are quoted 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. 
to 29s.; seconds and steam cobbles, 27s. 6d. to 28s.; 
nuts, ditto; washed smalls, 24s. 6d. to 26s.; best hard 
slacks, 24s. 3d. to 24s. 9d.; seconds, 23s. 9d. to 24s. 3d.; 
soft nutty, 23s. 6d. to 24s.; peas, 22s. to 22s. 6d.; and 
small slacks, 19s. to 20s. In house fuels branch is quoted 
33s. to 33s. 6d., and best Silkstone 29s. 6d. to 30s. 6d.— 
all.per ton at pit. Blast-furnace coke maintains 50s. 
per ton on rail at ovens. 


WALES AND ADJOINING COUNTIES. 


Tube Works, Dispute. 


A dispute has arisen at the Mannesmann Tube 
Works, Landore, affecting the fitters, mechanics, black- 
smiths and riggers, who claim that they should have been 
paid the 12} per cent. awarded to craftsmen at other works 
since July. So far all the other departments are working, 
but the fear is entertained that unless an early settlement 
is come to with those on strike, the whole works will be 
thrown idle, which would mean that 2000 men would be 
unemployed. The management requested those on strike 
to continue working for another week to permit negotia- 
tions to go on and terms to be arranged, but the men 
declined on the ground that ample time had been already 
given. 


Swansea Metal Market. 


The tin-plate market is strong, and prices 
have advanced Ils. 6d. per box. The inquiry is 
brisk from the Continent and the Colonies. Prices 











are 45s. to 45s. 6d. for I.C., 20 14 x 112 sheets, 
other quotations being galvanised sheets, in bundles, 
24 G, £35 to £36 per ton net f.o.b.; sheet and 
tin-plate bars, £15 to £15 5s. per ton net delivered . 
block tin, £278 10s. cash and £279 three months : 
copper, £100 15s. cash and £102 three months; Spanish 
lead, £33 15s. cash and £34 2s. 6d. three months ; spelter 
£46 5s. cash and £46 15s. three months ; Welsh hematite 
£10 17s. 6d. per ton net delivered. 








LINING UP CRANK SHAFTS. 


A very simple method of testing the alignment of 
crank shafts was recently described by Mr. George EF. 
Windeler, in an address to the Diesel Engine Users’ 
Association, in which he pointed out that the first indica- 
tion of a shaft being imperfectly supported in its bearings 
is excessive end play on the shaft with the fly-wheel 
running out of truth. This excessive end movement is 
produced by the springing of the crank shaft for want of 
support, and actually the shaft is extended and contracted 
in longth by the opening and closing of the gap between 
the crank webs. The difficulty was how to measure this 
distortion. The first step was to investigate whether the 
amount could ke measured with the engine at rest, and 
the whole of the reciprocating parts in position, and it 
was decided to measure the distance between the crank 
webs with a suitable instrument when the crank pin 
was on the top centre, and when the crank pin was 
on the bottom centre. It was found that a few thou- 
sandths difference in the dimensions between the crank 
webs when the crank pin was on top and bottom centre 
indicated that the shaft was out of line. This method 
was found to be especially valuable as regards checking 
the alignment of outboard bearings. It was proved that, 
if a shaft was not being supported at a particular point, 
by placing the crank pin of that particular line of parts 
adjacent to the unsupported bearing at (a) the top centre 
and measuring between the crank webs at a pre-deter- 
mined point, and then (6) placing the crank pin on the 
bottom centre and measuring as before, a distinct differ- 
ence was noticed. If the bearing was low the crank webs 
would close in when the pin was on the bottom centre, 
and open out when the pin was on the top centre. If an 
outboard bearing was low, the reverse was the case. From 
the readings taken it can readily be determined which 
bearing or bearings are low. Generally speaking the 
amount of lack of support or the amount the particular 
bearing is out of line with other bearings—excepting in 
the case of the outboard—is approximately the difference 
between the readings when the crank pin is at the top and 
bottom centre respectively. The instrument used for 
these tests was an inside micrometer, having telescopic 
rods, so that variable lengths could be dealt with, but it 
required very skilful handling. A second instrument was 
produced with which readings could be readily and reliably 
taken without any special skill. The special advantage of 
this method is that one can check at any time without 
removing any parts, whether the shaft is properly sup- 
ported or otherwise, and the method is also particularly 
valuable when rebedding a new bearing into position, as 
it enables the refit to take place without removing other 
parts from the engine, and with a certainty of true 
alignment. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


CoLoneEt W. F. A. WapHaM, a director of the Barrow Hematite 
Steel Company, Limited, has been elected Mayor of Barrow, 
a position his father held in 1878. 

Mr. Ernest CuarKE, A.M. Inst. C.E., of 6, Godstall-chambers, 
Godstall-lane, Chester, informs us thet Mr. A. Caradoe Williams, 
A.M. Inst. C.E., has joined him in partnership, and thet in 
future the firm will be known as Messrs. Williams and Clarke. 

WE are informed thet Mr. F. Chambers, the foundry general 
manager of the Stanton Ironworks Company, Limited, is retiring 
from that position, and his place is being taken by Mr. P. H. 
Wilson. Mr. Chambers is retaining his seat on the Stanton 
board, and will continue to act as consulting engineer to the 
company in connection with its foundry business. 

WE are informed by Mr. W. M. Mordey, of 82, Victoria-street, 
Grosvenor Mansions, Westminster, S.W.1, that Major A. FE. 
Levin, T.D., R.E. (T.), who was for some years associated with 
him and his late partner, Mr. R. A. Dewbarn, has now returned 
from overseas military service and has joined him as partner. 
The firm will be known as Mordey and Levin, and will carry on 
practice at the address already given. 


Waites Dove Bitumastic, Limited, Newcastle-on-Tyne, 
with branches at London, Liverpool, Glasgow, Cardiff, Hull, 
Manchester, Birmingham, Leeds, &c., has been reconstructed. 
The new company was registered on November 4th, 1919, under 
the same n&me, and will take over all the assets and liabilities 
of the old company. The business will be carried on as hitherto 
under the same directors, management, and secretary. 


On Friday, October 31st, Mr. W. R. Cooper, A.M. Inst. C.E., 
M.I.E.E., was presented by his colleagues of Benn Brothers with 
a silver rose bowl and Weston portable milli-ammeter, upon his 
retiring from the editorial chair of the Electrician after a period 
of thirteen years. Mr. Cooper has decided to devote the whole 
of his time to his consulting practice, the growth of which renders 
it impossible for him to continue his editorial duties at the same 
time. Mr. Cooper was appointed editor of the Electrician in 
1906, 








THe Boarp or TrapE.—The President, Parliamentary 
Secretary, Permanent Secretaries, and the staffs of the following 
departments are now installed in their new offices in Great 
George-street (provisional telephone numbers, Victoria 9800 and 
9160) -—Commercial Relations and Treaties; Industries and 
Manufactures; Power Transport and Economic; Marine: 
Secretariat of the Board of Trade Council, Board of Trade Journal 
and Establishment. The Public Utilities and Harbour Depart- 
ment, Legal Department, and Library are still housed at 7, 
Whitehall-gardens, but it is hoped to remove them to the new 
offices in the course of the next week or so. The headquarters 
of the Statistical Department, the Controller of Trading Accounts, 
the Capital Issue Committee, and the War Insurance Accounts 
Branch will remain at Gwydyr House, Whitehall, S.W. 1, the 
Finance Department will remain at Whitehall-gardens, 8.W. 1, 
and the Bankruptcy Department will remain in Horse Guards- 
avenue, 8.W. 1 (telephone number, Victoria 3840. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


The Coal Crisis. 


REPETITION becomes unavoidable when dealing 
with events occurring at the time of the most serious crisis 
the country has ever experienced, and the coal famine 
continues to be the most acute factor by threatening a 
suspension of industrial activity and causing a serious dis- 
organisation of railway transport. From all parts of the 
country reports are forthcoming of works being closed 
through want of fuel. In the Paris district the electrical 
companies have no stocks of coal and fear at any moment 
a compulsory stoppage. Manufacturers in the Paris dis- 
trict are living in a state of continual anxiety. The con- 
ditions have slightly improved during the past few days, 
and the Government, which has a monopoly of coal dis- 
tribution, is doing its best to keep going works and factories 
and the public services. Meanwhile the Paris electrical 
companies are equipping their generating plants with oil 
burners, but the transformation cannot be completed in 
time to afford any relief this winter. The Paris, Lyons 
and Mediterranean Company is also carrying out tests of 
oil burners on locomotives with, it is said, satisfactory 
results. On account of the seriousness of the situation in 
the Nord, Monsieur Claveille, the Minister of Public Works, 
has been making a tour of investigation, and at Lille he 
informed manufacturers, who claimed that they were 
unable to get their goods away, that the fault lay in the 
poor quality of the coal used on the locomotives. 


Another Hydro-electric Scheme. 


At the instigation of Monsieur Claveille a project 
has been prepared for supplying Paris and the northern 
departments with electrical energy representing something 
like 700,000 horse-power by utilising the canal which it is 
proposed to construct between Huningue and Strasburg. 
The French Government intends to complete and amplify 
the works which the Germans had in view for creating a 
big inland port at Strasburg. The idea is to enable Stras- 
burg to compete with Kehl, which will eventually return 
to the Germans, and the importance of the Alsacian port 
will be enormously increased by the future uninterrupted 
communication between a navigable Rhope and the Rhine. 
Therefore it has been decided to construct a canal parallel 
to the Rhine, 125 miles long, with a width of 20 metres 
and a depth of 6 metres. Monsieur Claveille proposes 
to construct ten hydro-electric generating stations, each 
capable of furnishing 70,000 horse-power, so that with the 
energy supplied by the Rhone there would be no less than 
1,500,000 horse-power available. The project will be 
presented at the next session of the Chamber of Deputies, 
when, in view of the urgency of the work, it is expected 
to pass through at once. 


Harbour Works. 


The programme which has been drawn up for 
reconstructing the mercantile fleet implies that a great deal 
will have to be done in the way of improving harbour 
facilities. At Marseilles important works are to be carried 
out in view of the facilities that will be offered for naviga- 
tion on the Rhone, with which river Marseilles will be put 
into improved communication by a canal across the 
Etang de Berry. A new and extensive basin is also to be 
constructed. Dunkirk aims at becoming one of the lead- 
ing ports in the north, and will be the chief port for the 
oil trade, which it is expected will grow considerably with 
a general adoption of liquid fuel. A new basin is to be 
constructed, and other works will be carried out at a cost 
of 180,000,000f., while the dock railways and the building 
of a station will cost another 90,000,000f. A large amount 
of material belonging to the British Government will also 
be taken over. This includes forty electric cranes, two 
grain elevators, a large quantity of railway material, and 
a ferry boat. As the Chamber of Commerce was unable 
to carry out such a big deal the Government has agreed to 
take the material over on its own account. 


Railway Accident. 


A terrible accident, resulting in the deaths of 
twenty-one persons and serious injury to more than sixty 
others, took place on Monday of last week between Pont 
sur Yonne and Sens. The Orient Express had stopped 
and was covered by the signals, when the Paris-Geneva 
express dashed into it, demolishing two luggage vans and 
the dining car, while four coaches of the Paris-Geneva 
train were completely smashed against the locomotive. 
The driver of the Paris Geneva express, who miraculously 
escaped with injuries, states that the accident was due to 
the dilapidated condition of the locomotive. The leaky 
joints enveloped him in steam and made it quite impossible 
to see the signals. He alleges that all the locomotives are 
in such bad condition that accidents of this kind are almost 
inevitable. 


Automatic Couplings. 


The use of automatic couplings for railway coaches 
has been impressed upon the Government by the necessity 
of employing every possible device for facilitating transport 
and economising labour. Before the war tests were made 
with several devices, some of which gave satisfactory 
results, and were put into tentative service, and rather 
than waste more time in carrying out experiments it 
hes been decided to employ the best-of the existing systems 
until such a time as a final selection shall have been made. 
The Chamber of Deputies has voted a sum of money for 
the fitting of automatic couplings to wagons. 








Tue Greater Winnipeg Water Board, Canada, has 
decided to wait until next spring before proceeding with 
the work of under-drainage for a section of the Shoal Lake 
aqueduct. It is estimated that this work will cost 
330,000 dols. It is necessitated by the alkaline waters in 
the soil surrounding one section of the aqueduct. The 
proposed pipe line to Transcona will probably be built 
this autumn, 


British Patent Specifications. 


When an i tion is nicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildi neery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








INTERNAL COMBUSTION ENGINES. 


133,150. October 2nd, 1918.—-ReversinG DiEsEL ENGINEs, 
K. F. Sjéman, 23, Inedalsgatan, Stockholm, Sweden. 

THis is a device for reversing Diesel and similar engines by 
the operation of a single control lever, in which complication is 
reduced to a minimum, and the engine works equally well in 
either direction. From Fig. | it will be seen that a double- 
ported valve is used to reverse the connections between the 
fuel pumps A B and the cylinders © D. This chenge in the 
connections has the effect of reversing the direction of rotation 
of the engine. In order to perform the reversal automatically 
at the time when the speed of the engine has been sufficiently 
reduced, the mechanism shown in Fig. 2 is employed. The 
fuel pumps A and B are worked by excentries, through the 
hit-and-miss pewls E. These pawls are controlled by the 
spring F attached to the plunger of the reversing valve G. 
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lever, also connected with the plunger, has a link depending 
from it which terminates in the fork H. The fork embraces 
a friction disc on the crank shaft, but does not normally touch 
it. When it is desired to reverse the engine, the fork is pulled 
into contact with friction disc, with the result that the link is 
lifted and the fuel supply passages are reversed by the valve G. 
At the same time the pressure of the spring F is released and the 
pawls E cease to drive the pumps A and B. The result is that 
the speed of the engine falls until the pawls catch the plungers 
of the pumps again. It is so arranged that this shall take place 
when one of the pistons is approaching the top of its stroke 
and the engine consequently reverses. The fork H then drops 
out of engagement with the friction disc, the valve G resumes 
its normal position, and the engine continues to work back- 
wards with the usual advance in the fuel injection.—October 2nd, 
1919. 


DYNAMOS AND MOTORS. 


133,222. December 12th, 1918.—DyNAMO-ELECTRIC MACHINES, 
The British Thomson-Houston Company, Limited, 83, 
Cennon-street, London, E.C, 4, and F. A. Haigh, 17, Crom- 
well-road, Rugby, Warwickshire. 

This specification reletes more particularly to shunt or com- 
pound-wound direct-current motors, in which a speed variation 
is obtained by means of a resistance in the circuit of the shunt 
field winding. If a motor of either of these types is run up to 
full speed by weekening the field excitation, and the full field 
is then connected in circuit, the armature will generate voltage 
higher then the line voltage and return power to the line. 
Should the circuit breaker open when the motor is returning 
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power to the line, or should the supply be cut off when the motor 
is running at a high speed and then the field rheostat resistance 
reduced before the speed has dropped, the voltage across the 
armature might rise to a dangerous magnitude and cause 
flashing at the commutator or breakdown of the insulation. 
The object of the present invention is to provide means for 
overcoming the above danger. An auxiliary coil A—Fig. 1— 
is wound on the main shunt field coil spool carrying the field 
coil B, and so connected that when the main switch C is closed 
the circuit of the auxiliary coil is opened by the auxiliary switch 
D, and the coil A is cut out of circuit. When the main switch 
is opened the auxiliary coil circuit is closed by the uviliery 








switch or contact so as to connect it across the armature, the 


auxiliary coil itself being designed with sufficient ampére turns 
to prevent the motor volts from rising even if the shunt-starting 
resistance E were entirely cut out. As the auxiliary coils 
need only be intermittently rated the amount of copper for the 
auxiliary coils is small compared with that required i the main 
shunt field winding. Instead of having the auxiliary coils 
entirely open circuited when the main switch C is closed, the 
auxiliary switch D—Fig. 2—may be so arranged that when the 
motor is connected to the line, the euxiliary coils A are con- 
nected in a circuit including the whole or a portion of the series- 
starting resistance F. The arrangement also has the advantage 
that the auxiliary coils A provide a strong starting field for the 
motor.—October 9th, 1919. 


SWITCHGEAR. 


133,153. October 3rd, 1918.—Exectric Switcnes, J. B. 
Tucker, King’s-road, Hay Mills, Birmingham, and J. Ash- 
worth Crabtree, Clement-road, Yardley, Birmingham. 

This invention relates to a switch, of the type in which the 
contact arm is pivoted and adapted to co-operate with two 
stationary contacts, each of which comprises a strip of spring 
metal, the contact part of which is placed substentially tan- 
gentially to the are of movement of the contact arm. The 
present invention comprises a switch of this type, in which one 
of the two strips of spring metal is of bowed form, and in which 
the other is substantially straight. A series of individually 
operatable switch elements having these characteristics may be 
combined, having their contact arms mounted upon a common 
spindle, a series of the bowed contacts being carried by a bus-bar 
end a series of the straight contacts being carried by an insu- 
lated bar. The contact element of any or all of the switches 
may also be adapted to co-operate with a third stationary 
contact which may be mounted independently of the bus-bar. 

This contact may be placed to the one side of the contact upon 

the bus-bar, and in transverse alignment with the contact on 

the insulated bar, and in this arrangement the contact on the 
bus-bar may be extended so that the movable contact arm is in 
contact with it in both of the positions of the arm. By virtue 

of these three contacts the switch is of the two-way type. A 

represents a spindle—suitably mounted as a bridge—which 

carries a series of individually operatable switch elements each 
comprising a lever B, one arm of which constitutes the handle 
and the other arm of which is the contact arm which directly 
engages with the stationary contacts. C is a bus-bar carrying 
for each member B a bowed load contact D, the contact part of 
which is arranged substantially tangentially to the are of move- 
ment of the extremity of the contact arm. For each contact 
arm another approximately straight leaf contact E is provided, 
which contact is anchored to an insulating bar F by an appro- 
priate terminal. Referring to Fig. 2, the bus-bar C terminates 
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at G and the bus-bar contact H is fitted on the left side of the 
contact arm instead of on the right, as in the case of the other 
contacts D connected with the bus-bar C. The contact K carried 
by the insulated bar F is shortened and is adapted to form con- 
tact with the contact arm only when the latter is in the position 
shown in Fig. 1, in which position the contact arm is out of 
contact with the bus-bar contact D. L is another bus-bar ter- 
minating at M and carrying a leaf contact N somewhat similar 
to the contacts above described, but which is adapted to form 
contact with the contact arm both when it is in the position 
shown in Fig. 1, and when it is in its other position, in which it 
forms contact with the bus-bar contact H. This combination 
thus provides the functions of a two-way switch. The remaining 
switch to the right of the two-way switch is adapted to co-operate 
with a contact P carried by the insulated bar F and a contact 
1) carried by the bus-bar L, the contact D being similar to those 
carried by the bus-bar C. An indentation may be provided in 
the arm or part of the stationary contact member D or E which 
co-operates with the extremity of the movable contact arm, 
so that the stationary spring contact serves to maintain the 
individual switch element in its “‘on” position. Two such 
indentations may, if desired, be provided in the contact N. 
The contact portion of each switch element may be insulated 
from the element. For this purpose the switch element is 
furnished with an arm which is flattened substantially in the 
plane of the axis of the element, and which arm is embraced 
by a U-shaped layer of mica or other equivalent insulating 
material. This mica is in turn embraced by a U-shaped sheet 
metal contact portion R, the bowed part of which is adapted to 
engage with the stationary contacts. The U-shaped metal 
contact portions may be held securely to the extremity of the 
contact arm by being pressed tightly on to the insulation. 
Alternatively, a rivet may pass through both limbs of the 
U-shaped portions and through the flattened arm of the switch 
member, and effectively secures the parts together. The part 
of this rivet which passes through the arm of the switch member 
is encircled by @ sleeve of insulating material, so that the rivet 
and sheet metal contact are thereby effectively insulated from 
the switch element.—October 3rd, 1919. 


133,187. October 17th, 1918.—ProrecTivE DEVICES FOR 
ALTERNATING ELEecTRIC CURRENT DISTRIBUTION SYSTEMS, 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London, E.C., and E. B. Wedmore, 1, 
Sneath-avenue, Golders Green-road, Hendon, N.W. 4. 

The invention relates to protective devices of the well-known 
Merz-Price type, and has for its object to overcome the diili- 
culties experienced in applying ths system to feeders or 
plants of large magnitude owing to the necessity of accurately 
balancing the protecting transformers and of dealing with the 
capacity current in the pilot wires.connecting the transformers. 
Coils are provided on the relays or tripping devices of the system 
coils producing, when excited by current, forces tending to 
restrain the relays or tripping devices from operating, which 








forces are substantially proportional to the current in the feeder, 
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The relays used may be of the type in which an armature is 
pivoted between two coils, the operating and restraining coils, 
and given, if desired, a bias towards the restraining coil. The 
restraining coils are so connected to the current transformers 
that the forces tending to restrain the relay from operating are 
substantially proportional to the current in the feeder, so that 
when a large current is flowing the restraining force is propor- 
tionally great. In Fig. | the feeder A to be protected is provided 
zt each end with current transformers B. The operating coils C 
of the relays is connected in series with the pilot wire D, and in 
series with the restraining coils E, which restraining coils are 
connected in shunt with the current transformers B. The coils 
K and C are arranged at the opposite ends of a pivoted arma- 
ture, not shown, which may, if desired, be given a bias towards 
the coil E. The coils E are excited by current from the trans 


formers B whenever current flows in the feeder and exerts pull 
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upon the armatures of the relays in a direction opposite to that 
exerted by the operating coils C,so that during the time current 
is flowing in the system the armatures of the relays are main- 
tained in their balanced position. This restraining pull is 
substantially proportional to the current in the feeder. Upon 
a fault occurring therein the balance of the system is upset and 
the coils C excited to overcome the pull of the restraining coils 
and to open the feeder circuit. While the arrangement described 
compensates for the lack of balance of the transformers, the 
restraining effect of the relay would diminish with increasing 
frequency, while the capacity current would increase therewith. 
In order to eliminate any serious loss of restraining power of the 
eoils E upon an increase in frequency and incidentally to a 
substantial extent to annul the effect of the capacity current, 
a condenser F of suitable capacity may be connected in series 
with the restraining coil E, as shown in Fig. 2. Two other 
arrangements of the circuit are described in the specification.— 
October 9th, 1919. 


TRANSMISSION OF POWER. 


133,200. October 31st, 1918.—A Test SHEATH JorntT For ELEc- 
tric CaBLes, C. J. Beaver, Rangemoor, Crescent-road, 
Hale, Cheshire, A. F. Ward Richards, ** Allandale,’ Mars- 
land-road, Brooklands, Cheshire, and E. A. Claremont, 
Broom Cottage, High Legh, Cheshire. 

This invention relates to electric systems in which there is a 
subsidiary concentric conductor surrounding the main conductors 
throughout the length of the cable and preferably continued over 
the joints of sections of the cable which is connected to some 
source of electric energy and to apparatus for detecting faults 
between any of the main conductors and earth and protecting 
the system from damage resulting from any such fault. In 
all such systems when a breakdown occurs it is nearly always 
due to a fault or defect between a main conductor and earth 
and not between two main conductors, and in the few cases in 
which a fault or defect occurs between two main conductors 
it is nearly always at some particular place where there is 
abnormal risk of such an accident, such as at the joints of sections 
of the cable. The object of this invention is to extend the sub- 
sidiary conductor which surrounds the conductors of the cable 
at places of abnormal risk, such as at the joints, so that each con- 
ductor is similarly surrounded or enveloped by it separately, 
so that in the case of a defect or breakdown at a joint between 
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two main conductors it will be detected and the protective appa- 
ratus operated. Fig. 1 is an elevation showing half the metal 
shield and cable joint. The complete joint is symmetrical 
about the line X Y. Fig 2 is a cross section on the line R 8, and 
Fig. 3 a cross section on the line X Y. The main conductors A 
of the three-core cable, each insulated as shown at B, the con- 
ductor joints in the main conductors are respectively made 
by the ferrules C. D is an insulated test sheath conductor. 
I are ring fittings terminating the test sheath conductor and 
accommodating the bridging conductors. F is the sleeve com- 
posed of metal wire conductors each separately insulated. G is 
the metal shielding between the main conductors shaped so as 
to support the sleeve F and space it from the conductor joints 
and mein conductors, and tapered so as to accommodate it to 
the position of the insulated main conductors in the joint and 
to attain an approximately spherical form at the ends thereof. 
H are the spacing pieces of insulating material reinforcing the 


to make contact between them, the insulation of the individual 
wires comprising the sleeve F being removed locally for this 
purpose.—October 9th, 1919. 
133,251. March 15th, 1919.—LusBricatiInG Gear-Boxes, F. B. 

Shaw, 33, West Heath Drive, Hampstead, London, and 

H. M. Bonnaud, 132a, Brixton-hill, London. jf 
_ The object of this invention is to provide a circulation of oil 
in gear-boxes so that the gears may be thoroughly lubricated 
and yet not suffer in efficiency through constantly churning up 
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slabs or blooms in the process of rolling, so that they may he 
presented edgeways or on the flat to the rolls. ‘Two shafts A 4 
are carried below the feed rolls and can be oscillated by means 
of hydraulic rams B B. On these shafts there are fixed double. 
armed levers CC, which are so placed that they can rise up 
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a large body of lubricant. 


that they catch the oil as it is thrown off the gear wheels. 
oil is then conducted to a filtering and cooling chamber and lec 
back to the gear wheels by lubricating pipes B.—October 9th 
1919. 


CRANES AND CONVEYORS. 
133,145. 


minster, and. M. F. Torazzi. 
The driving gear of this winch is so arranged that in the event 
of the load overcoming the hoisting force the drive is thrown out 
of gear and the brake applied. The drive from the main gear 
wheel A to the drum B is effeeted by the dog clutch C. On the 
drum shaft D there is a cam E, which moves the shaft D to the 
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left if the drum rotates backwards, and thus disengages the 
clutch C. At the same time the conical face of E comes into 
contact with a similar face in the sleeve F which is attached to 
the main frame and prevents further motion, as E is held by a 
clutch engaginz with the cover G. The brake H acts as a safe- 
guard.—October Ist, 1919. 


MISCELLANEOUS. 


133,195. October 29th, 1918.—CENTRIFUGAL SEPARATORS, R. 
Williamson, of Pott, Cassels and Williamson, Motherwell, 
Lanarkshire. 

For the purposes of more effectively distributing the charge 
round the periphery of the basket of a centrifugal machine and 
at the same time providing a valve for the discharge of the con- 
tents after de-hydration, the inventor arranges a structure of 
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the shape shown in the drawing, inside the basket. This strue- 
ture extends upwards towards the top of the basket and also 
forms its bottom. Arrangements are provided so that the struc- 
ture can be lowered into the position shown by the dotted lines 
and thus permit the charge to fall out of the machine.—October 
9th, 1919. 


133,197. October 30th, 1918.—Turninc GEAR FoR CoGGING 
Mitts, A. Lamberton, Sunnyside Engine Works, Coat- 


For this purpose a series of gutters A : 5 ; b : ao 
is cast on the underside of the gear-box cover in such positions | Imperial Institute-road, South Kensington, 8.W. 
The ang will be read : 


October Ist, 1918.—Sarety Wincues, The Kingsland 
Research Syndicate, Limited, 16, Victoria-street, West- 
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between the feed rollers. It will be seen that by manipulating 
these levers the slab or bloom D can be turned over as desired, 
Carriages E E, also operated hydraulically, are used to steady 
the slab and to push it bodily sideways into line with the next 
pass in the rolls.—October 9th, 1919, 








Forthcoming Engagements, 


TO-DAY. 


Royat Sanirary Instirute.—Town Hall, Bootle. Dis. 
cussion: “ Reconstruction of the Public Health Services,” 
opened by Dr. E. W. Hope, Medical Officer of Health, Liverpool. 
7 p-m. 

Tue Instirution or Execrrican ENGINEERS (Scorrisn 
CENTRE), StupENTs’ Section.—Room 149, the Royal Technical 
College, Glasgow. Address by Mr. F. H. Whysall. 7.30 p.m 
Puysicat Society or Lonpon.—Imperial College of Science, 
The following 
(1) “ On the Self-inductance of Single- 
layer Flat Coils,” by Mr. S. Butterworth, M.Se.; (2) “An 
Experimental Method of Determining the Primary Current at 
Break in a Magneto,” by Dr. N. W. McLachlan ; (3) “ Note on 
a Modified Form of Wehnelt’s Interrupter,”” by Mr. F. W. 
Newman, B.Sc. A demonstration of the interrupter will be 
given. 5 p.m. 7 





39, Victoria-strect 
by Mr. A. P" 


THe Juntor INSTITUTION OF ENGINEERS. 
S.W. 1. “ Irrigation Engineering in Burma,” 
Morris. 7.30 p.m. 


MONDAY, NOVEMBER 17tu. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
of Patent Agents, Staple Inn Buildings, W.C. 
ings. Discussion, ‘“* Engineering Advertising,” 
W. E. Warrilow. 7 p.m. 


Chartered Institute 
Informal meet- 
opened by Mr. 


TUESDAY, NOVEMBER 18 ru. 
INSTITUTION OF PETROLEUM TECHNOLOGISTS._—House, Roya! 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, © Th« 
Conservation of Oil,’’ by Rear-Admiral (Retired) Philip Dumas. 
5.30 p.m. 
_INsTITUTE OF MARINE ENGiINEERS.—The Minories, Tower 
hill, E. 1. Discussion on pers read at the Exhibition, Olympia 
“ History of the Steamship,” “* Special Form of Ship’s Keel to 
Give a Clear Fore and Aft Passage.”’ 6.30 p.m. 
Leacve aNd Covuncit.—Council Chamber: 
Guildhall, E.C. Address, ** Industrial Outlook,’ by the Right 
Hon. Sir Auckland Geddes. 4.30 p.m. 
or Civic EWGINEERS.—-Great George-street, 
3 Paper for discussion, *‘ Admiralty Her- 
5.30 p.m. 


INDUSTRIAL 


INSTITUTION 
Westminster, 8.W. 1. Ly 
bour, Dover,’ by Mr. Maurice Fitzgerald Wilson. 


WEDNESDAY, NOVEMBER 19ru. 


LIVERPOOL ENGINEERING Society.—Royal Institution. Paper 
by Mr. H. B. Ward, M.Sc., on ‘ Progress in Sewage Dis- 
posal.”” 8 p.m. 

Royat Soctety or Arts.—John-street, Adelphi, W.C. 2° 
Address, “‘Seience and Industry,” by Sir Henry Trueman 
Wood. 4.30 p.m. 


INDUSTRIAL LEAGUE AND COUNCIL. 
of Journalists, 2 and 4, Tudor-street, E.C. 4. 
John Cole. 5.30 p.m. 


Tue Institution oF ELectrican ENGINEERS (WIRELESS 
Section ).—Institution of Civil Engineers, Great George-street, 
Westminster, S.W. 1. ‘‘ The Design of Multiple-stege Amplifiers 
Using Three-electrode Thermionic Valves,” by Professor C. L. 
Fortescue. 6 p.m. 


-Hall of the Institute 
Address by Mr. 


THURSDAY, NOVEMBER 20ru. 
INSTITUTION OF MINING AND METALLURGY.—Rooms, Geo- 
logical Society, Burlington House, Piccadilly, W. 1. Paper, 
“A Contribution to the Study of Flotation,” by Mr. H. Living- 
stone Sulman. 5.30 p.m. 


FRIDAY, NOVEMBER 2Isr. 


INSTITUTION OF MECHANICAL EnGingERS.—The Institution, 
Storey’s-gate, St. James’ Park, S.W. ‘ The Present Position 
of Mechanical Road Traction,’’ by Mr. C. G. Conradi. 6 p.m. 
Junior InsTITUTION OF ENGINEERS.—-Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Annual general meeting. Paper, 
“ The Limitation of Electric Tramways,” by Mr. W. A. Tookey. 
‘ p-m. 


THURSDAY, NOVEMBER 27 ru. 

Tue Institution oF Erxecrricay Encinerers.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 
“Carbon Arcs for Searchlights,”’ by Messrs, C. C. Paterson, 
J. W. T. Walsh, A. K. Taylor, and W. Barnett. 6 p.m, 








ConTracts.—Messrs. Clayton and Shuttleworth, Limited, 
Lincoln, have been successful in securing orders for their 5-ton 
end-tipping steam wagons from the Ayrshire County Council 
and the Penrith Rural District Council.—Cammell Laird and 
Co., Limited, have received orders from the London Electric 
Railway for trailer cars and from the Central London Railway 
for bogies. This work, in addition to the orders for underfram<¢ 

for dining cars, bogie carriages, &c., recently received from the 
Bengal-Nagpur, Great Indian Peninsula, and Assam Bengal 
Railway Companies, will be carried out at the new works in 








insulation of the main conductors. K is a contact plate and L 
are screws to clamp the sleeve F to the metal shield G in order 


bridge, Lanarkshire. 
This specification describes an arrangement for turning over 


Nottingham Cammell Laird and Co., Limited, are taking over 


from the Government, 
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Established 1856. 








PUBLIC NOTICES 





Drainage Engineers Re- 


QUIRED for the Public Works 
Department by the Government of the 
Gold Coast, for two tours each of 

months’ service, with possible extension. Salary 


io to £500 a year, according to qualifications, with 
sa allowance of £80 @ year and a war bonus of 
7 r, which will be continued until six months 


9 yea 
ae te restoration of Peace and will then be recon- 








Free quarters and first-class passages. 
‘eral, leave in England on full salary.-- Candidates, 
Li 26-45, who have had considerable experience in the 
irsign and Construction of Main Drainage Schemes, 
q who are A.M. Inst. C, E. or A.M. Inst, M, and 
ome should apply, at once, in writing, giving 
hit tails of experience and age, to the CROWN 
(; NTS FOR THE COLONIE 4, Millbank, 
fadon, 8 $.W. 1, quoting M/G.C. 9: 2309 





Praughtsman Required 
for service on the Uganda Railway 

by the Government of East Africa Pro- 

tectorate. Salary £250, rising to £320 
per annum by annual increments of £16 and a war 
ponus at present in force of £65 per annum, Quarters 
free of rent, free passages and liberal teave in England 
on full salary.—Candidates, about 20 years of age, 
who have had experience in a Civil Engineer's oifice 
and bave a general kuowledge of Mathematics and 
Graphic Statics, sso of General Engineering Works, 
such as Designing Buildings, Bridges, Sheds, Laying- 
out of Station Yards, Plotting Kailway Locations, 
&e,, should apply by letter, stating age and experi- 
ence, to the CROWN AGE 9 FOR THE COLONIES, 
4, Millbank, London, 8.W. 1, quoting M8670. 2374 
a Department by the Government of the 

Gold Coast, for two tours of 12 months’ 
service, With possible permanency. Salary £300-£10- 
£390, and & war bonus of £120 a year, which will be 
continued until six months after the restoration of 
Peace and will then be reconsidered. Free quarters 
and first-class passages. Liberal leave in England on 
full salary.—Candidates, aged 24-35, who have had 
experience in Architectural and Civil Engineering 
Design, including Reinforced Concrete and Steel Work, 
Quantity Surveying and Estimating for Generai 
Public Works, should apply at once (by letter), giving 
brief details of age and experience, to the CROWN 





Draughtsmen 


}propean 
REWUIRED for, the rublic Works 





AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/G.C, 9138. 2282 
‘ “ ‘ 
xecutive Engineers, 


Grade III.. Public 


® 


Works Depart- 


ment, REQUIRED by the Government 
of the Gold Coast for two tours, each of 
12 months’ service, with possible extension. Salary 
£350-£10-£400, with a war bonus of £120 a year, 


which will be continued until six months after the 
restoration of Peace and will then be gag oe 
Free single quarters and first-class passages. Libe 

leave in England on full salary.—Candidates, age 
23-35, who have passed the A.M. Inst. C.E. or other 
qualifying examination, and who have had practical 
and general experience on Public Works, should apply 
at once, in writing, giving brief details of experience 
and age, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
M/Gold Coast 9340. 228% 


INDIAN FOREST ENGINEERS. 
State 


ii Secretary of State’ 
; for India in Council is prepared 
0 


consider APPLICATIONS for THIR- 

spree: EEN APPOINTMENTS as FOREST 
ENGINEERS in India, which will be made in 
Janeary, 1920. Applications for appointment must 
€ received not later than the 15th December, 1919, 
on & printed form, obtainable from the Rey- % 
Secretary, India Oftice, Whitehall, London, S.W. 
The detailed regulations governing these Spoainbinsats 
can be obtained on application there. 

7 Preference will be given to candidates between 21 and 
z years of age who have served in H.M. Forces. 
= candidates must have received a good general 
education such as would ordinarily enable them to 
proceed to a University and obtain a Degree. 
manidates who have not served in H.M. Forces, 
must possess an approved University Degree in Engi- 
Mechne jot, be Associate Members of the Institution of 
je Engineers or hold such other Diploma or 
; netion in Engineering as the Secretary of State 
"ae decide to accept as adequate. 
——- importance will be attached to practical 
ene in the Construction and Working of Light 
Ap iebel or Tramways or of Portable Sawmill 
Skidaeee or of Timber Transport by Ropeways and 
insia®: A high standard of physical fitness will be 
nsisted upon. 
sonnet candidates will be trained for a ported of 
class one year in American lumber centres. 
£300 passages will be provided, and an allowance roe 
il & year, together with travelling and subsistence 
r Onnee when on tour. 
scale sppointment as Assistant Forest Engineer, the 
ro Of salary will be Rs. 450 a month, rising on a 

1 scale -- Rs. 1600 a month in the twenty-third 





year of servi 2334 
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‘ MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 


(FURNITURE SECTION), 


Fer Sale by Tender. 
WORKSHOP BENCHES.: 


TENDERS are INVITED for the following :— 
SIXTEEN NEW WORKSHOP BENCHES. 


“ae long by 2ft. wide by 2ft. 9in. high, Heavy 
peor ans top, din. legs, very strongly constructed 
rey lected. deal, and fitted with two deep drawers, 
oh pach containing a sliding tray for small tools, 
sara es Suitable for private and public 
Hlestrical . for assembling shops in Engineering, 
Offers lator and General Metal Working Trades. 
For full ‘partice ae ie thew agree we 
the 4 ars, Tender forms, &c., apply to 
a CONTROL ER, Disposal Board, Pututtere Section, 
which’ sen Anne’s-gate, Westminster, $.W. 1, at 
re ap dress a sample can be seen, 
Nore. po Saturday, November 29th, 1919. 
tierty tc; yas particulars x: other Government Pro- 
bookstalle, Sale, see ‘‘ SURPLUS,” price 3d. “wi A 
free, payabl or by quarterly subscription of 2s 
yable in advance t Director of Publiaty, 


l a. ase 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 35, NORFOLK . ST., STRAND, LONDON, W. Cc. 2 









Cy. 


Registered as a Newspaper. 








BY INLAND POST 
ELEVENPENCE. 








_PUBLIC NOTICES 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


Fo Sale by Treaty. 
CRANES. 


TWO 5-Cwt. TRAVELLING JIB CRANES (Morris). 
Ref. M.K. 9990 and 1, Above lying at H.M. Factory, 
Stratton Works, Swindon. 

TRAVELLING. 

SIX 6 to 8-Cwt. Royce H.H. Wallasey CRANES, 
jib 12ft. 6in., floor to jib 10ft., wheelbase 4ft. 6in., 
track gauge 1 m, 

Hoisting and travel by 
electric D.C. motors, 440 volt 

Ref. M.K. 13,393 to 8 

Above lying at Messrs. 
Lanes. 





power by means of 


Pilkington Bros., St. Helens, 
HAND OPERATED. 

FOUR DERRICK CRANES, complete nt. jib 

30ft. Ref. M.K. 14,171 to 4. By Butters Bro: 

Above lying at Gullane Aerodrome, Haddington- 


shire. 

ONE DITTO, 8 Tons. by Nance, Stothert and Pitt, 
Ltd. Ref. M.K. 12,7 

Above lying at Conpickietiyas Harbour Co., Antrim. 


PORTABLE. 

FOUR CRANES (SHOP), to lift 2 tons, with auto- 
matic self-sustaining arrangement, &ft. lift, 2ft. 6in. 
swing. Ref. M.K. 11,353 to 6. By Alidays and 
Onions. 

ONE DITTO, DITTO, 10 Cwt. 

Above lying at No. 1 Sub Depot, 
Drury-lane. 

ONE, to lift 1} tons, mounted on four block wheels, 
height of jib platform 9ft., hand winch with 5-16 steel 
ropes, worm gear. Ref. M.K. 6884, Above lying at 
Royal Aircraft Establishment, Farnborough. 

For further information—it will ne oe pgs for 
prospective purchasers to view—permits can _ be 
obtained on application to the CONTROLLER. 
D.BADE., Charing Cross Embankment Buildings, 
_—o Ww.c 

NOTE.—For | particulars of other Government Pro- 
perty for Sale, see ** SURPLUS,” price 3d. at all 
bookstalls ; or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
a d of Munitions, Whitehall-place, London, 
ae Fe 2165 


Shorts-gardens, 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


fer Sale by Public Tender. 
ONE 5-TON CRANE 


5-Ton ELECTRIC OVERHEAD TRAVELLING 
CRANE, 3-motor type, span 3s8ft. lin., long travel, 
400ft. per minute, main hoist 5 tons 2uft. per min., 
cross travel 100ft. per min., head clearance 10ft., 
side clearance 4in., 200 volts, alternating current ; 


one motor missing, 
THIRTEEN 1-TONCRANES. 
OVERHEAD TRAVELLING 


1Ton ELECTRIC 
CRANES, 3-motor type, spam 88ft. lin., longitudinal 
travel 400ft. per minute, imain hoist 1 ton - per 
minute, cross travel 75ft. per minute, head clearance 
10ft.. side clearance 4in., % volts, alternating 
current 50 cycles. 

Tenders closing November 28th. 

Lying at the Daimler Motor Works, Coventry. 


PILE DRIVING FRAMES 


ONE 40ft. FRAME of best pitch pine, mounted on 
double-flanged travelling wheels, 8-114 gauge, 
wheelbase 9ft., fitted with steam winch to lift 4 tons, 
on double gear, and 2 tons on single gear. Fitted with 
Heywood patent friction clutch on one barrel and 
claw clutch on the other. Double helical gear; all 
mounted on C.1. steel plates. 
ONE as above, complete with 12-3 by 4-3 vertical 
cross tube boiler, complete with necessary guy ropes, 
wire ropes, steam pipes, gauges, &c., including oe 
TWO No. 9 McKierman-Terry STEAM HAMMER 
ONE 23-Ton DROP HAMMER, 1-8 sq. ae. 
5-6 high, 400 to taper top 1-0 by 5 3-8 runner and 
2 by 2 handies 
25ft. HOSE, 2in. dia. and 2 G.H. couplings. 
Above ref. Gi. 1194, Lying ‘at Clyde Oil Pipe Lime 
Works, Old Kilpatrick. 
Tenders for above close December 4th. 


SHIPS’ LUBRICATING 
OIL TANKS. 


ONE each for Port and Starboard, made of black 
mild steel plates, 3-16in. thick, 4ft. 6in. by 5ft. 6in. 
approximate size ; shaped to fit into ship’s structure, 
and complete with settling well and manhole; ‘made 
to Admiralty requirements and zinced externally ; 

capacity 280 gallons. Ref. M.K. 12,632. G. 1011. 
Closing November 28th. Lying nr Lancaster_and 
Co., Tredegar Wharf, Hancock-road, Bromley-by-Bow, 
E. Drawings of same can be seen at this office, 


rn yg _ 
CORRESPON DENCE 
r a TEN r 7 
STACKING TABLE. 
ONB CORRESPONDENCE STACKING TABLE, 
complete with stacker mechanism and electric motor 
for driving same. 
The table is chiefly composed of cast iron ; dimen- 
sions about 16ft. by 4ft. 6in, by 3ft. The stacker 
mechanism consists of a cast iron stand and a table 
carrying the gearing; dimensions about 2ft. 9in. by 
lft. 3in. by 3in. 
Mounted in the stand is a + 
motor, 110 volts, 50 periods, with starter and auto- 
matic clutch. 
Above lying at G.P.O., King Edward’s Building, 
E.C. 1, Tender closing December 4th. 
Full particulars, together with Tender form and 
permits to view, can be obtained trom the CON- 
TROLLER. D.B.1.e. " “orgs Cross Embankment 
kr ‘London, Cc. 
OTE.—For particulars wot other Government Pro- 
-. for Sale, see ‘‘ SURPLUS,” price 3d. at all 
ae. or by Wh subscription of 2s. post 


H.P. single-phase 


Vole CXxv nt —No. 3334] LONDON: FRIDAY EVENING, NOVEMBER $1, 1919 [Price written) NINEPENCE " 


PUBLIC NOTICES 





MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE-DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender. 


VALUABLE 
MACHINE TOOLS, &c. 


Lying at Clyno Saginessing Co. , Ltd., Pelham-strect 
Wolverhampton. 
TE NDERS are INVITED for the following :— 
as Lincoln MILLING MACHINES, 


ONE Van Norman UNIVERSAL MILLER. 
ONE Burton-Griffiths PLAIN MILLER, by 
Gooley and Edlund. 
TWO sin. by Sft. 
LATHES. ; 
TWO Milwaukee VERTICAL MILLERS, size 148. 
THREE Landis PLAIN GRINDERS, 12in. by 36in. 
ONE INTERNAL CYLINDER GRINDER, by 
Atkins, Peterborough. 
ONE Archdale THREAD MILLER, Qin. centre. 
ONE No. 1 SLOT DRILLER, by Richards and Co. 
FOUR Warner and Swasey No. ity UNIVERSAL 
TU RRET SCREW MACHINES, capac ltin. bar. 
¥, NE ea t. 9in. ELEVATING RADIAL DRILL, by 
squit 


ONE yotin. centre by 5ft. RELIEVING LATHE, by 
Smith and Coventry 

ONE Buckton aa Ton VERTICAL SINGLE-LEVER 
TESTING MACHINE. 

TWO No. 134 Garvin PLAIN MILLING MACHINES. 

THREE “ Porter Cable’’ LATHES, 7in. centres 


ELEVATING Asquith RADIAL 


straight bed S.S. and S.C. 


n. bed. 
3ft. 9in. 
DRILLS. 

Permits to view and all naatiome intremation can be 
obtained from the CONTROLLE Charing 
Cross Embankment Buildings, ‘Lodo, Wwe 2. 

Tenders to be lodged by 10 December 5th. 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see ‘“‘ SURPLUS,” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance t« the Director of Publicity. 
we of Munitions, Whitehall-place, ——- 
8.W. 1. 20 





. BBB 


MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 


10 ELECTRIC 
TRAVELLING CRANES, 


7 Tons. 


3 T. Smith and Sons (Rodley), Ltd.; motors 
J. P. Eall and Co.; radius, 14 to 20ft.; lifting 
pal tons at 20ft. radius ; jib, 39ft., steel 


7 

lattice; gauge, 4ft. 8tin., adapatable to et travel 
ling wheels, 24in. dia., single flange ; axles, 5tin. dia.; 
speeds travelling, 200 r.p.m.; hoisting fast and slow 
gears, 100 and 70 r.p.m.; motor, 53 B.H.P., series 
wound, enclosed 500 volts D.C., 650 r.p.m.; British 
Westinghouse solenoid brake, 115 amps.; reversible 
controller, automatic C.B., and other accessories, 
including a number of spares ; >; approximate total 
weight, 30 tons. - Reg. G. 154 

Tenders closing November 28th. 

Lying at Admiralty Works, Southwick, 
Brighton (nearest station Southwick). 


LARGE STORAGE TANKS. 


ONE TANK, 116ft. dia., capacity 8000 tons. 

ONE TANK, 82.6ft. dia., capacity 4000 tons. Ref. 
G. 1421. Sean with pipe lines, &c. (separate 
prices to be given 

Lying at Sibert’ Edward ock, Newcastle-on-Tyne 
ONE TANK, 80ft. dia.. by 30ft. deep, of Siemens 
Martin stcel, equal to Lloyd’s tests, capacity 3760 


near 


tons, pipe lines, &c. (separate offer to be given) 
Ref. G. 1331. 
Tenders a 4 Nov —— _— 
C.I. PIPES, 6, 10, 5in. dia., SLUICE 


VAL ES, EXPANSION JOINTS, REDUCING PIPES, 
BENDS, and other accessories. 

Lying at Hendon-road Keservation, adjacent to 
Alexandra Dock, ‘Hull. Plans of tanks can be seen 
at this office. , B 


LOCOMOTIVES, 


TWO STANDARD-GAUGE -LOCOS., ' Kimberley 
and Hercules, by Manning, Wardle and Co., 0-6-0 
saddle tank, 120 1b. per sq. inch, 12in. by 17in. 
stroke; -wheel base, 10ft. 7in.; - weight, 174 tons 
approx. empty. , Ref. 1127. ‘ 
Closing November 28th. 
Lying at Royal Arsenal, Woolwich. 
Full particulars and Tender forms can be had on 
application to the 
CONTROLLER, D.B.1.(E), 
Charing Cross Embankment Buildings, 
London, W.C, 2. 
NOTE.—For ea of other Government 
property for sale, see ‘*‘ SURPLUS,’’ price 3d., at a 
bookstalls, or by quarterly subscription of 2s. posi 
free. payable in advance to the Director of Publicity, 
a8 al of Munitions, Whitehall-place, London, 


1874 
= oa 


” A! «| 
The Admiralty have For Sale 
the SALVAGE VESSEL ‘‘ MELITA,”’ lying at 
H.M. Dockyard, Devonport. 
Particulars are as follows :— 








ve) as 65ft 

ee 3ift. 
Tonnage (apprex.) Registered 262, gross 442. 
Displacement .. . 85U tons (approx.). 
EL eer Two cylindrical, working pres- 
° . sure 145 1b. per sq. in. 
Pe ree Horizontal - triple-expansion, 


L.H.P. 1120 —— draught), 
surface conden: 
The vessel is fully equipped with suitable plant for 
undertaking salvage operations: 
Tender formas, with Le ee oy to inspect, may be 
obtained from ‘the Director of Contracts, Branch 8 


Room 80, West Block, ‘Admiralty. London, S8.W. 1. 








Mi Whi 
wn of Munitions, ° Whitehall. piace, — 


free ayable in advance, to Director of 
Publicity, eo of Munitions, Whitehall. — 
London, 8.W. 2121 


| CONTROLLER, D.B.L(E), 


ONE No. 8 Fellows GEAR SHAPER. 

a Ep Taft Pierce UNIVERSAL GRINDERS, 10in. 
in. 

yOUR ater bed 8.8. and §.C. LATHES, in. 
| to 13in. centres 
| No. 9 Herbert COMBINATION TURRET 
LATHES 

FIVE lin. Herbert CAPSTANS 


PUBLIC NOTICES 








MINISTRY OF MUNITIONS. 
BY ORDER OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender. 
DRIFTER ENGINE AND 
BOILER. 


TENDERS are INVITED for the following :—- 
ONE DRIFTER ENGINE, 
Triple-expansion, cylinders 9tin., 154in., 


stroke 18in., indicated H.P. 270, r.p.m. 140, 
pressure 180 Ib. 


DRIFTER BOILER, 
10ft. dia. by 9ft. 6in. long. 
Working pressure, 180 lb. per sq. 
Heating surface, 810 sq. ft. 
Tenders close 10 a.m. December 20th, 1919. 

For Tender forms and permits to view apply to the 
Charing Cross Embank- 
ment Buildings, London, W.C. 2 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see ‘* SURPLUS,’’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 


26in., 
working 





inch. 





mH el of Munitions, Whitehall-place, London, 
8.W. 1. 2177 
PATENTS AND DESIGNS ACT, 1997. 
ops 
otice is Hereby Given that 


PRAGUE SAFETY CONTROL and SIGNAL. 
CORPORATION. a Corporation of the State of 
Virginia, having its principal place of business «at 
165, Broadway, City, County and State of New York, 
— States’ of America, Manufacturers, SEEK 
LEAVE to AMEND the SPECIFICATION of 
LETTERS PATENT No. °18,213 of 1915, granted to 


them for * Improvements in or relating to Train 
Brake Systems.’ 
Particulars of the proposed amendment were set 


forth in the Illustrated Official Journal (Patents) 
issued on the 12th November, 1919. 

Any person or persons may give Notice of Oppo- 
sition to the Amendment by leaving Patents Form 
No. 18 at_ the _—— Office, 25, Southampton- 
buildings, Londor W.C. 2,. within one calendar 
month from the date of the said Journal. 

W. TEMPLE FRANKS, 
Comptroller-General. 


2300 





Society of Technical Engineers. 


CENTRAL OFFICES, 
102, BELGRAVE-ROAD, 8.W. 1 


A MASS MEETING 
OF THE 
SOUTH-EASTERN DISTRICT 
WILL BE HELD AT THE 
CENTRAL (SMALL) HALL, 
WESTMINSTER, 


(close to Westminster Abbey, 
in Princes-street), 


entrance 


ON 
TUESDAY, 2nd DEC., 1919, at 7 p.m. 
SPEAKER + 


C. H. WORDINGHAM, Esq., C.B.E., 
M. Inst. C.E., M.I. Mech. E., M.I.E.E., A. Inst. N.A. 


Tickets 





be obtained from local secretaries or 
the Central Offices. 


ALL ENGINEERS INVITED. 


may 





P1742: 


- . + ? 
[ihe National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
iati specifically formed to look after the 
a thw of Foremen in their Supervisory Capacity. 
All communications to Head Offices : 
H. W. REID, 81, High Holborn, 
General Secretary. London, be eA 
my 











[University of Manchester. 


FACULTY. OF SCIENCE. 

The Council is about to proceed to the APPOINT 
MENT of an ASSISTANT LECTURER in ENGL 
NEERING. Stipend £300 per annum. Applications 
should be received not later than November 28th, 1919 
For further particulars apply to the REGISTRAR. 
217 





PUBLIC NOTICES (continued) 
Pages II. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Pages IV. 
MACHINERY, &c., WANTED 
Page IV. 


FOR? SALE 
Pages IV., VIII, and CX. 


AUCTIONS, Pages CV., CVI., CVII., 
CVIII., XCIX., and CXIV. 


PREMISES TO LET OR WANTED 
Page III. 


WORK WANTED, Page VIII. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates see 
page 517, col. 1. 





NUMERICAL INDEX TO ADVER- 





Tenders will be received up to Twelve o’clock noon on 
Monday, 22nd December, 1919 2100 


TISEMENTS, Page CXIII. 





INGINEER- 


ae 


T H E 


Nov. » 1919 


SITUATIONS OPEN Continued) 
with T horoug 


ie 
eer SALESMAN, hn 
education, practical training, and cone al 

experience in Electrical and Mechanical py einetcial 

REQUIRED for South Africa. Only 
pushing men with initiative and possessing 
going qualifications need apply. Preference 
given to a man about 30.—Address, 2494 
neer Office, . 


COMPANY MEETING. 


DRAKE AND GORHAM. 


a 





PUBLIC NOTICES PUBLIC NOTICES 


(Jounty Borough of West Ham. | 








| Gheppey Rural District Council. 


eer See ones. 
CONTRACT No. 1 








MUNICIPAL TECHNICAL JNSTITUTE, 
ROMFORD-ROAD, STRATFORD, E. 15. , 

APPLICATIONS are INVITED for the following 
POSTS : 

CHIEF L ECTURER in ELECTRICAL ENGINEER 
ING. Salary (including war bonus) £300 per 
annum, rising by annual increments of £10 to a 
maximum of £450 per annum. 

ASSISTANT LECTURER in CIVIL and MECH- 
ANICAL ENGINEERING. Salary (including 
war bonus) £250 per annum, rising by annual | 
increments of £10 to a maximum of £350 per 
annum. 

ASSISTANT LECTURER in PHYSICS. Salary 
(including war bonus) £250 per annum, rising | 
by annual increments of £10 to a maximum of 
£350 per annum. 

Application forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap envelope. 

Applications, with copies of recent testimonials, 
hould be sent to the Principal, a Technical 
Institute, Romford-road, Stratford, E.15, not later 


Sheerness, 
14th November, 1919. 
han 15th December, 1919 iwi 5 
GEORGE E, HILERARY, (Tenders are for 
Town Clerk. 
| PLANT CON- 


Invited 
CEMENT MACHINERY, 
5 STRUCTIONAL STEEL WORK, ELECTRIC POWER 
2016 | PLANT, &e. 
CONTRACT | 
No. | 
a. ee KILNS COMPLETE. | 
ONE BREAKERS, BALL and TUBE MILLS. 


ORERS. 

The Sheppey Council _ invites 
TENDERS tor the SIN of a BOREHOLE, 
from llin, to 9in. diameter, 700ft. deep, in the parish 
of Eastchurch. 

_Copies of the specification, schedules and form of 
Tender can be obtained on application (in writing 
only) to Mr. F. W. 8. Stanton, gi Engineer, 3, 
Victoria-street, Westminster, S.W.1, on deposit of a 
cheque for Two Guineas, which will be returned only 
on_ receipt of a bona fide Tender. | 

Sealed Tenders, endorsed ‘‘ Tender for Eastehurch 
| Water—Contract No. 1,”" to be forwarded to my office 
on or before Monday, the 15th December, 1919. 

The Council does not bind itself to accept the lowest 
any Tender. 


By order, 
H,. T. COPLAND, 
Clerk of the Council. 


GROWTH OF BUSINESS. See ee 
YXCEPTIONAL OPPORTUNITY for ENG IN 
4 with good commercial experience PE 


Mr. B. M. DRAKE, M.T.E. presided at the and i 
of Motor Trade.—A firm of En Knowledge 


Shareholders’ Meeting of this Company, held on the pa ag ig Bid ras pers Paste 
1%th inst., and, in moving the adoption of the Report, | Counties, employing 800 hands, has a Vv AC ANC CY fn 
remarked that the results shown greatly exceeded o GENERAL BRANAGER Z dimust be an adininistrator 


conversant with modern method 
those of any year since the formation of the company, | production,--Applicants should send fu}! details : 
0 


| qualifications, with salary required, to Boy AIG 
In addition to country house lighting, with which | ¢:°- ‘i J. _— and Co., Ltd., 154, Clerkeawor 
their name had been intimately associated for the past yee a ee 
thirty-three years, they had been busy on industrial | at) ml MANAGER WANTED, to Take ‘Entin 
work, and had been fortunate in securing the services | Mh Py Fo yo A poet pd ~ hands 
of Mr. Holbrook Gaskell, M.IL.E.E., A.M.I.M.E., | Castings necessary, Must have good experienee tron 
until recently the Chief Engineer of the United | Split Pattern and Jolt-jar Moulding Machines, 
Alkali Company. They had had a considerable staff Appr. é KSTONE and CO. La. Stamford." equired 
of men engaged at Palmer's Shipbuilding and Iron | —————— --——-— ; 2 4 
Company, on power work and lighting, as well as the EATING ENGINEER for London, & spericasa 4 3 
eae of new vessels for the Admiralty and the | Gates Ter tnt ind Botlensting ol Heating and Hot 
Mercantile Marine. Industrial work had also been | he TIED. ek erie rate man 
| 











or 


Clerk's Offiee, 


2271 





Ex -% og ag 
The Grove, E. 


Also JUNIOR, preferably with experience jn aboy 
12th Noy tne 1919. | carried out for Messrs. Brunner Mond, Stone and Co., e 


| work. — Address, stating age and salary required, 2417 
Uxbridge Gas Company, and many others. The Engineer Oltice. 2117 4 ' 


MEE HANICAL ENG SINEE R REQUIRED 
abroad, Ist class esp. mining and elect. plant, 
age about 40, strong personality, salary up to £1505 
p.a.—Full particulars in contidence to | AURIE ad 
CO., Employment Specialists (Fng. Dept.), 2s, Basins 
ball: street, E.C. No preliminary fee. 2H 


hg ee RGICAL CHEMIST WANTED 
large Foundry in the Midlands ; must hay, 


had first-class scientific training and practical foundiy 





They had been fully occupied in meeting the arrears 


are VACANCIES for INSTRUCTORS : CONSTRUCTIONAL STEEL WORK, BUILD-| of country house lighting which had accumulated 
INGS | ; a a 
| during the war, and the advent of the small self- 


) TP > - ROOFS, TANKS. 
HANDIC. BART WORR) ELEVATORS, CON. ; 
| contained generating sets, which could be started by 


under- 5 
mentioned schoo. . Tee ees. 
mm My ddelton enteeh, Ceenegiien- easy. Cee . ELECTRIC © POWER INSTALLATION, | merely closing a circuit and left to stop themselyes 
| when the battery was full, had brought electric 
| 


London County Council. 
There 


(METAL at the 





well, E.C. MOTO 
Chariton. 2-5. | 6. SEA WATER EVAPORATING AND CON- 
SIN AN lighting within the range of many who could not pre- 
experience,— Write, giving full particulars of care: 


Sherrington- road Central, 
Spitalfields, E. | G 
ate. TRAMWAYS, TRAMS. | viously afford to wake use of electricity for lighting | Shy salary required, 2275, The Engineer Office 


Jews’ Free Central, Bell-lane, 
yearly increments of | 
: | 
maid, 
9. W GM HINES. | and labour-savine apparatus in their homes. 


Salary £190, rising to £290 by 
£10. An allowance of £10 a year will be paid to the 
instructors appointed so long as 50 per cent. of their AC 

10. RR RETE SILOS. 

3. RAILS, POINTS and CROSSINGS, SLEEPERS. 
AIR COMPRESSORS. 


time is occupied in teaching Central School Classes, 
and a further allowance of £10 a year will be paid to 
the instructor appointed to the last-named centre as 
Plans may be ins d c 
from REES. and spected, and, perti Pen meng They had opened an office in Belfast for the purpose 
Clifton-gardens, London, P1666 of running a namber of important sole agencies for 


instructor in charge of a double centre. The com- 
w. 
| freland, suck as Callender’s Cable and Construction 
W estbourne 





>ORTH CHINA .— Experienced CIVIL ENG INEER 
4 REQUIRED to Superintend Alterations and 
Lengthening ot Dry Dock. The undertaking wi); 
probably last 12 months, State previous experience, 
|} age, and salary wanted .— Address, ** DOCK,’ 
AbLott’s, Eastcheap, E.C. 3, London, 





EXTENSIONS IN IRELAND. 


service who have had workshop experience will vary ) 
from £190 to £217 10s., accerding to length of 
experience. 


PITM 4 








Take Charge 


| eee hs ae INEER REQUIRED to 
Of, Works 


ft hinery Kepairs and Upkeep 
Plant at larse #nginecring Works in Mid)ands, 
| —— stating ace, experience and remuneration 
required, to P., mgs 39, Sells’ Advertis sing Offices, 
| Fleet-street, B.C. 4. 236A" 4 


REQUIRED. in, London, Qualified MAN. to 
Undertake the Testing of Materials, including 
Timber.— Write, stating aze, qualifications, exper. 


District 


mencing salary in the case of teachers entering the 

Apply to the Education Officer, E.2, Tondon | , any ’ ; >» Elli | 
County Council, Education Offices, Victoria Embank- | Rural Company, Crompton and (o.. Gosres Ellison. Bates | 
ment, W.C.2 (stamped addressed foolscap envelope | ee, and Seholes, Ltd.. and Harry W. Cox and Co.. and | 
necessary), for the form, which must be return by | negotiations were in progress for others. 
11 a.m. on Friday, 28th November, 1919. Preference 
will be given to candidates who have served or 

tempted to serve with the Forces of the Crown. 

Canvassing disqualifies. 

JAMES BIRD, 

Clerk of the London County Council. 


London County Council. 


There is a vacancy for a WHOLE-TIME 
INSTRUCTOR in ENGINEERING at the L.C.. 


CONTR 
TO PIPE FOUNDERS wo" OTHERS 
The Westbourne Rural District Council invite 
| TENDERS id SbpPiving — - 4in., and 3in. 
CAST  IRO ?>IPES NDS, JUNCTIONS, 
HYDRANTS, N aL VES * MACHINERY: and other 
FITTINGS, delivered at Emsworth Station, L.B. and 
S.C. Railway, for a sc e of water supply for the 
Parish of Westbourne, in the County of Sussex. 
| A copy of the specification and bill of quantities 
| may be obtained on application to the undersigned 
on payment of a deposit of yo Guineas, which wil! 





ADDITIONAL CAPITAL MAY BE NEEDED. 


The rapid increase in turnover in al! spheres of the 
penerendleg caesar aan Rerseecqr~cnaed Ge og | ence and gery required, to J. B., ¢.0. Streets’, 5 
sideration of raising fresh capital before long. The | Cornhill, 2c. 3. 2323" 4 
i . sue reference S ld be | ca : 3 
— = an on ue of Preference ry “ar e “g™mrere RAL ENG SINEF RING. BIRMINGHAM 
amply covered by the profits they had been able to | "IRM, about to start a department to deal witt 
| be moe on aes of Sey fide Tender or the | show; thus he felt confident the shares would readily | tight etryctare om for a ries, power stations 
Hack Institute. Candidates should posses j | Teturn of the specification and bill of quantities. | steel works, coke oven plants, &¢., REQUIRE a 
enous c Iaiversitg). ane or its “equivalent. aah The Council does not bind itself to accept the lowest | be taken up. practical MAN with thorough knowledge of th 
the qualifications will not be insisted upon in the | 0 @2y Tender. | Drawing and Estimating Office and Works side of such 
case of persons otherwise exceptionally qualified. The | Sealed Tenders are to be delivered to the under- | a business to act as DEPARTMENTAL MANAGER 
person appointed will be required to Teach Applied | signed on or before Tuesday, the 2nd of December, | —Address, giving full particulars of expe rience and 
Mechanics, Engineering, Drawing and Technical | 1919, at Ten re the forenoon. salary required, 2231, The Engineer Office. 231 4 
Mathematics. Works experience is essential, and some y Order, 
experience in Teaching desirable. Commencing salary | J. W. LOADER COOPER, 
£225 to £315, according to qualifications and experi- Clerk to the Counell. 
ence, rising by annual increments of £15 to £330 a 14, Queen-street, Emsworth, Hants. 
year, thence by increments of £10 to £440. 


2220 





The Report was adopted. 2418 











SITUATIONS OPEN a 
OOL INSPECTOR REQUIRED IMMEDIATEL) 
in 


Wy sees. an ENGINEER SALESMAN for South } est London district. Only mechanics 
| Wales district, to push the Sale of an Engineer- | thoroughly experienced in the Testing and Inspection 
ing Speciality suitable for all classes of machinery : | of all kinds. of Press Tools, Fixtures, &c., with 





sound knowledge of mathematics and trigonometry 


Preference will be given to persons who have served 
or attempted to serve with the Forces of the Crown. 


Application forms can be obtained from the Educa- | 
Victoria | 


Offices, 
addressed 
be returned 


tion Officer (T.2.), Education 
Embankment, W.C. (stamped 
envelope necessary). Form must 
il a.m. on Ist December, 1919. Canvassing 


qualities. 
JAMES PIRD, 
Clerk of the London County Council. 


foolscap 


dis- 


2418 





windon Education Committee. 


SWINDON AND NORTH WILTS 
TECHNICAL INSTITUTION. 
Principat - Mr. G. H. BURKHARDT, M.S&c. 
ASSISTANT LECTURER IN ENGINEERING. 
APPLICATIONS are INVITED for this POST. 
Candidates must have had special experience in Elec- 
trical Work. Works training and experience in teach 
iig general engineering subjects also essential. Salary 
according to the new scale, a copy of which, tozether 
with form of application and any further particulars 
way be obtained from the PRINCIPAL, to whom al 
applications must be returned before the 25th 


November, 1919. 

W. SEATON, 
wees 5 
11th November, 1919. 70 





Tniversity of Bristol. 


LECTURER IN ENGINEERING. 


£300-£10-£350.—For particulars and form of appli- 
foolscap | 
Merchant | 


cation send at once stamped addressed 
envelope to the REGISTRAR of the 


Venturers’ Technical College. 2274 





[undee Water Commissioners. 
CAST IRON PIPES. 


The Dundee Water Commissioners are prepared to | 
PLY of 850 Tons or 


receive gg for the SUP 
thereby of 15in. CAST IRON PIPES 

Specification, schedule and form of Tender may be | 
obtained from the subscriber, and offers, marked | 
** Tenders for Cast lron Pipes,’’ should be lodged | 
with Wm. H. Blyth Martin, Esq., Town Clerk, 
Dundee, not later than Twelve Noon on Tuesday, | 
2nd December nrxt. 

The lowest or any offer ee not be accepted. 

GEORGE BAXTER, 
Engineer and Manager. 
93, cg rcial-street, Dundee, 


15th November, 1919. 2286 





Fas ast Indian Railway. 
The East Indian Railway Company is pre 
pared to receive TENDERS for the SUPPLY and 


DELIVERY of 
PIG IRON, 
as per specification to be seen at the Company’s office 


for Pig Iron,’ not later than Eleven 


on Wednesday, 


7 q ender 
o'clock a.m. 
proximo, 


The Company reserves to itself the right to divide | 


the order, also to decline any Tender without assign- 
ing a reason, and does not bind itself to accept the 
lowest or any Tender. 

For each specification a fee of £1 1s. is charged, 
which cannot under any circumstances be returned. 


By order, 
Cc. W. YOUN 
antes: Director. 
Nicholas-lane, ceo. E.C 


th Novembe 3, "1919, 


2372 





° " ° 
he Directors of the Shanghai 
Waterworks Company invite TENDERS for 
about 5000 yards of LAP-WELDED SsTEEIl. 
SPIGOT and SOCKET PIPES, 
from 40in. to 36in., together with a 
BENDS, OUTLETS and other SPECIALS. 
number of GEARED and other VALVES 
diameters. 
Specifications and further particulars may be 
obtained from the Company’s Consulting Engineers 
Messrs. John terior aud Sons. 36, Victoria-street, 


Westminster, 8.W 
(Signea) WM. WALT R 


Also a 
of like 


2994 “Secretary. 


by | 


WISE, 25/27, Bridlesmith Gate, 


‘lenders are to be sent to the undersigned, marked | the Public Works Department. 
| years with possible extension. 


the 3rd day of December | 


| originals) 
| Messrs. 

of diameters varying | 
number of | 


Great North of Scotland Rail- 





| Inverurie. 
| salary required to 
| street, Aberdeen, not later than 25th November. 


Westbourne Rural District | 


‘0 re “3 
CONTRA 
TO CONTRACTORS, AND’ *OTHERS. 

The Westbourne Rural District Council invite 
TENDERS for the LAYING of 5in., 4in., and 3in. 
CAS N PIPES with BENDS, JUNCTIONS, 

DRANTS, and COVERS, and CON: 
a RESERVOIR and PUMP-HOUSE, 
Parish of Westbourne, in the County of 8 

A copy of the specification and bill of f quantities 
may be obtained on application to the undersigned 
payment of a deposit of Two Guineas, which 
returned on receipt of a bona fide Tender or the return 
of the specification and bill of quantities. 


The Council does not bind itself to accept the lowest | 


or any Tender. 

_Sealed Tenders are to be delivered to the under- 
signed on or before Tuesday, the 2nd 
1919, at Ten o’clock in the forenoon. 

By | is 
- San our 
Clerk to the Council. 


14, Queen-street, Emsworth, Hants, 2123 





TENDERS WANTED 
FOR PRESSWORK. 


PATENT ALL-METAL TOY 
SCOOTER. 


Quotations in 25,000 sets, Largest Stamp- 
| ine 30 x 48 inches, 18 Gauge. 


Foreign Firms please note. 


Nottingham. 





British } North Borneo. 


JUNIOR ASSISTANT ENGINEER, salary 
£350 to £450 per annum, REQUIRED for service in 
Agreement for two 
Must be a fully 
qualified Engineer and good Surveyor. Preference 
siven to candidates with experience in Water Supply 
and Construction of R 8. ‘ 

TWO ASSISTANT SECTIONAL ENGINEERS 
REQUIRED for the Railway Department. Salary 
£400 per annum, rising £15 annually to £430. Agree- 
ment for three years. Must be fully qualitied Railway 


| Engineers with experience in Construction and Main- 


a0 and able to Set Out 


Plainly Garnishea quarters and free medical attend- 


tenance, Surveyors 


| Curves, 


| ance. 


Free passages out and also home again. 

Half salary during voyage out. 

Candidates should be under 35 years of age and pre- 
— unmarried. 

Ane ications, by letter, stating 
details of experience and accompanied 
of testimonials, should be addressed 
GREGORY, EYLES, — WARING, 
Dean's-yard, Westminster, S.W. 241 


ag. giving full 
ry nex {not 
to 
12, 
5 





WAY COMPANY. 

WANTED, WORKS MANAGER for LOCOMO- 
TIVE, CARRIAGE, and WAGON WORKSHOPS at 
Applicants to state full qualifications and 

GENERAL MANAGER, 80, Guild- 


225 


day of December, 


| 


] 
| 


| and other works for a scheme of water pao for the | 


on | 
will be | 


on salary and commission.—Reply, stating experience 
and remuneration, to 2373, The Engineer Office. 


237. 2 ae 

NEERING 

experience. 

Reply fully, stating age and experience. 
Address, P1662, The Engineer Office. 


"ANTED vy. FIRM of NAVAL ARCHITECTS and 
CONSULTING ENGINEERS, JUNIOR ENGI- 
ASSIST AN’ r, 





P1662 A 





y JANTED, ELECTRICAL ENGINEER, Theroushiy 
experienced in Design and Practice Heavy 
way Electric Traction; must be first-class 
capable of dealing with big schemes.—Address, 
The Engineer Office. 2307 A 
JANTED, Eneraetic AS SISTANT INSIDE (Mech 
anical) WORKS MAN AGER for an engineering 
works near Manchester manufacturing dynamos and 
motors and employing about 300 hands. Previous 


man, 


| experience in a similar position would be an advan- 


taze. State age, experience, and salary expected. 


| Replies will be treated in strict confidence.—Address, 


| Portuguese language preferred. 


| giving full 
| references, 
| Gresham-street, 





2350 A 
hg FOR BRAZIL, TWO SHIFT ENGI- 
NEERS for Power-house, having experience 
with Steam rine and A.C. Work. Also BOILER- 
HOUSE ENGINEER, experienced in Operation and 
Maintenance of Water-tube Boilers. Knowledge of 
Commencing salary 
engagement .— Write, 
experience and 
Judd, Ltd., 
2270 A 


2350, The Engineer Office. 





about £600 p.a. hree years’ 

details of qualification, 

to Box * c.o. Walter 
EA . 


Wa ‘or the Provinces. ‘Good Commercial 
ENGINEERING ASSISTANT, young = and 
active, conversant with plans and general municipal 


requirements.—Address, 2127, The Engineer — 
A 


SSISTANT ENGINEER SALESMAN WANTED 
Yeylon ; must be man of good standing and 
education, with sound mechanical training, robust 
health and unmarried, age under 28 years.—Address, 
stating age, qualifications, salary_required, ‘together 
with copies of testimonials, 2296, The Bnging700 a. 








SSISTANT MINING ENGINEER WANTED for 
A Northern Nigeria; experience of Surveying and 
we ek giving full particulars 

». E.,” e/o J. i 
2134 


Prospecting easenti 
and salary required, 
and Co., Ltd., 5, Nicholas. lane, E.c. 4. 
SSISTANT WORKS MANAGER for Tube (fron 
A’ and Steel) Works in Midlands. State previous 
experience, age and wages required .—Address, ss ed 
The Engineer Office. 2273 


SSISTANT .WORKS MANAGER. REQU AIRED, 
Midlands, exp. loco. and general engineering, 
accountancy, age 35, salary up to £600 p.a.—Apply, 
LAURIE and CO., Employment Specialists (Ene, 
er 28, Basinghall-street, E.C. No preliminary 
fee 








A 


Production Factory near London; aill- 
round knowledge of Engineering essential; must 
invest £1000; salary starting at £500; age 34-45; 
good prospects. —Write, Box 292, W illings’, _ 125, 
Strand, Ww. sc. 2335 -A 


HIEF RATE FIXER, Conversant with Latest 
practice, REQUIRED by firm in East Midlands 
engaged in the manufacture of Large Steam Engines, 
Oil Engines, Tractors, Wagons, &c. Also ASSISTANT 
RATE FIXER. —Write, stating age, experience and 
salary required, to Pe apes 40, Sells’ Advertising 
Offices, Fleet-street, E..C. 4. 2368 A 


ASSISTANT WORKS "MANAG ER WANTED for 
‘ood 





97, | 


| need apply, stating full particulars re age, 
and 


with Drawing-office and Sea | 


Rail- | 


2307, | 


| Shop bours (& a.m. 
| experience and state ace and salary require: ™ 


| Wm. 


experience 
Engineer 
2256 A 


rate required.—Address, 2256, The 


Office. Ral ie 3 


RAVELLER WANTED, with 
Onliner Managers and Proprietors, 

-- — State age, qualifications, 
uired when at liberty.— Address, 
Wheeler’ " Advertising Agency, Manchester. 


Se and LIGHTER INSPECTING 
REQUIRED AT ONCE to. Supervise 
struction of Lighters and Tugs (Mull only) 
stating age, experience, and salary required, 
Engineer Office. 


wrt. -EDUCATED ENGINEER W ANTE PD as Shop 
Superintendent of a number of allied depart 
ments in large engineering works in Clyde district 
start). Give full particulars of 

i Appli 


Influence Among 
to SELL 
salary 
30x 
Pi 


ENGINEER 
the Con 
Addres & 
24107, The 
2407 A 








cations to be addressed to “* SUPERINTE 
Porteous and Co., Advertising Agents, Glasgow 


P1681 4 





We aoe FIRM of REINFORCED CON 

{TE SPECIALISTS, desirous of expanding 

OFFER grntieman with 

TON as COMMERCIAL 
The Engineer Office. 
2156 A 


— present business, can 
ood §=6connections POSIT 
MANAGER, —Address, 2156. 





Wyores MANAGER REQUIRED, with Thorough 
knowledge of Presses and Press Tools ; must be 
thoroughly up to date and conversant with latest 
methods of manufacture; good salary and prospects 
to capable man.—Address, with full particulars, 
P1716, The Engineer, Office. P1716 4 





air) a MECHANICAL DRAUGHTSMAN for 
Lift Work; some knowledge of Structural 
Work desirable. —Address, stating age, experience and 
wages required, 1882, The Engineer Office, 1882 4 
het as an Expert DRAUGHTSMAN 
Complete Set of Drawings for an 
Sheet-fed Printing Machine. Please state 
mate cost and time required to complete.— Address, 


2305, The Engineer Office. Replies only considered 
from men having tip-top knowledge of this class of 


work. 2305 4 
Wy Aare. DRAUGHTSMAN, — Experienced 
Wagon and Constructional Steel Work. 
Address, stating age, experience, and salary re hee 
2115, The Engineer Office. 2115 


ANTED, DRAUGHTSMAN for Calcutta, with 
W knowledge of Design of River Craft and Small 
Coasting Vessels, and possibly Shipbuilding and 
General Engineering.—Write, stating age, experience. 
and salary required, M Z. B. 619, care ms, 
Jeadenhall-street, E.C. orn 


7ANTED, DRAUGHTSMAN with Experience in 
W Designing Agricultural Machinery. Please state 
(1) agricultural machines designed. or engaged upol, 
(2) the names of firms by whom employed ‘and work 
done for each, (3) particulars of education, (4) ace 
and if married, (5) salary required, (6) refe TENCES 
Address, 2345, The Engineer Office. 2345 A 


ANTED, Experienced DRAUGHTSME 
W tomed to Light Car Design.—Addres 
age, experience, and salary required, 2339, 
neer Office. 


*ANTED, First-class DRAUGHTSMAN, a 
Ww thorough experience in Designing Vertica 
Internal Combustion Engines for Agricultural ‘Tractors 
or Heavy Motor Vehicles. Preferably one with expe 
rience of chassis work suitable for same. State ace, 
&c.—Address, 2151, The Enginecr Office. 2151 A : 





to Make 
up-to-date 
approxi 





in 


i, 





Accus- 
statins 





with 





{ONTRACT and PURCHASE ENGINEER WANTED 
C by Manufacturing Company in the South of 
England. Varied practical experience in Mechanical, 
Electrical, and Constructional Work essential, also 
some office experience. Suit partially disabled officer. 
—aAddress, giving full particulars of education, train- 
ing, and experience, and stating salary required, 2389, 
The Engineer Office. 2 A 


“ONTRACTORS’ AGENT for Small Dock WANTED. 

Experience in Rock Excavation _necessary.— 

Write, Box = ..» c/o Dawson's, 17, Oreren carrer. 
Strand, W. eo 2416 | 





ANTED for Engineer's Tentce Office. ONE of 
TWO JUNIOR DRAUGHTSMEN having strane 

tural and mechanical experience.—Address, "rn 
age, experience, and salary required, 1904, ", ae 


neer Office. 


W"daie IMMEDIATELY, 
Designing DRAUGHTSMEN for E 
ircraft Department. Sound technical rite 
— and drawing-office experience essential.— phot 
full parton of experience, age, and salary ap 
to GEORGE PARNALL and CO,, Coliseum 58).4 ' 
Park-row, Bristol, P15 


“SEV 7ERAL Good 
ae scat 
knowledge, 





Coneutiess) for new 


D (as 
have had practical 


IRECTOR WA 
Portland Cement 
ang of manufacture. 
rector’s fees £209 per onan Ae 


‘nee Di ress 
peer "The Engineer Offic’. 667 A 





For cont‘nuation of Situations 
Open see page iii 
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Jute and its Manufacture in India. 


C:ENERAL INFORMATION. 


Ir on® takes the map of India, one finds that the 
northern shore of the Bay of Bengal reaches from 
the district of Midnapore on the west to the port of 
Chittagong on the east. The city of Calcutta, the 
commercial capital-ot India, is situated near the 
mouth of the Hooghly River, which empties itself 
into the Bay of Bengal near the north-west corner. 
About 300 miles north of Calcutta is the hill station 
of Darjeeling. In the rough triangle contained between 
these three towns, Midnapore, Chittagong, Darjeeling, 
by far the greater part of the jute supply of the world 
is produced. This area is watered by many rivers, 
principally the Ganges, Teesta and Bhrahmaputra, 
which all flow into one and again open out into the 
many mouths of the Ganges, which cover the whole 
northern end of the bay from Chittagong to Midna- 
pore. Jute is grown more or less all over this tract of 
country, being densest in the eastern part, which 
comprise the towns of Dacca, Mymensingh, Chitta- 
gong, Chandpur, Narayangunge, and many other 
smaller baling centres. 


CULTIVATION AND QUALITIES. 


Jute is a very quick-growing plant. The seed is 
sown in the early part of the year—about January in 
astern Bengal, about March in the northern districts, 
and as late as April round about Caleutta. The 
whole process from sowing to cutting only takes 
about six months, and in that time the plants attain 
a great height, some being over 2%ft. The cutting 
takes place from July on to the end of the rains, 7.e., 
October. 

There are many varieties of the jute plant, indigen- 
ous to the different distriets in which it is grown. The 
fibres obtained from the different varieties all carry 
distinct characteristics, and it is comparatively easy 
to tell from which district a particular parcel of jute 
has come. That grown in the eastern districts is 
generally a hard strong fibre, and it gets softer and, 
asa rule, weaker the further north one goes. Although 
this statement is generally true, yet the jute grown 
in the same district varies tremendously, as every 
distriet has its good and had varieties. The plant 
is grown by the ryots, or cultivators, on their own 
lands, and as jute land is generally suitable for rice, 
the area sown varies according to the faney of the 
ryot. If the crop be bountiful, it sells at a cheap 
rate and is generally followed by a smaller crop, 
since, the ryot, being disappointed at his smaller 
profits, sows rice instead of jute in the following year 


First TREATMENT AND DISPOSAL. 


After the jute is cut it has to he steeped. For 
that purpose the sticks are bound together in bundles 
und immersed in water, of which a large amount is 
necessary, and for the supply of it the ryots depend 
on the rains. If the rains are deficient and cease 
early, some of the crop will be spoilt for want of 
steeping water. The cut stems are kept under water 
for about a fortnight. by which time the outer bark 
can be easily separated from the fibre and the fibre 
from the sticks. The jute is then dried—or supposed 
to be—but as the material is sold by weight, the 
ryot likes to leave as much water in it as he can. 

The ryot generally disposes of his crop to a middle- 
man, called the ‘* Bepari,”’ who conveys the roughly- 
bundled fibre—in boats generally—to one of the baling 
centres at Narayangunge, Chandpur, Serajgunge, 
&e., where it is purchased by the balers, re-dried—or 
again supposed to be—selected into its various grades, 
and baled. 

In these Mofussil baling stations the fibre is, or 
used to be, made into kutcha bales, 7.e., bales weigh- 
ing about 34 mds. to 4 mds. (287 Ib. or 328 Ib.), and 
is then sold through brokers either to the local mills 
or to balers for export. This part of the trade is 
called the loose jute trade. The balers re-select the 
jute and make it into bales of 400 Ib. for export. 
This is called the baled jute trade. In it the bale 
marks are registered, and represent the quality of 
the raw material. Nowadays a lot of baling for export 
is done in the Mofussil, whereas that side of the 
business used to be confined to Caleutta. The Caleutta 
mills used to buy almost entirely “ loose ’’ jute, i.e., 
jute drums or ‘‘ kutcha ”’ bales of 3} mds., but they 
now frequently purchase ‘ pukka ”’ bales of 400 lb., 
as jute thus baled is more easily stored, and also has 
generally had the hard roots ends removed. 


PROCESSES OF MANUFACTURE. 


We have now followed the jute from the seed to 
the mill, and it is now ready for manufacture. ‘The 
first process in the mill is the selection of the fibre. 
On opening the bales it will be found that the contents 
vary considerably at times, although each bale is 
supposed to be of the same quality all through. But 
the manufacturer has to re-sclect it carefully into 
the qualities suitable for hessian warp and _hessian 
weft or sacking warp and sacking weft—hessian being 
the trade term for the finer qualities of jute cloth. 

After the jute has been selected the roots, i.e., 
the hard ends near the root of the plant, have to be 





cut off. These hard roots goto make the sacking 
weft, which, it may be said, absorbs all the rubbish 
of the mill. 

Before cutting, the jute is generally put chrough a 
softening machine, which consists of a series of spirally 
fluted rollers, which, as the name implies, serve the 
purpose of softening the fibres. During this process 
oil and water are added to the mass, the object being 
to lubricate the fibres for the subsequent processes. 

After the softening the jute ought to be kept in a 
‘hatch’ for several days, 7.e., made into a big pile, 
so that the oil and water may have time to permeate 
all the fibres. This process is more often than not 
neglected in India, to the detriment of the manu- 
facture. 

After the “‘ batching ** comes the process of “‘ card- 
ing,” 7.¢., teasing the jute up into separate fibres. 
Two ecards, a breaker and a finisher, are generally 
used for this process. Then comes the drawing, or 
combing out the fibres, and reducing the “ sliver’ 
to a suitable size. 

After the drawing comes the roving, in which the 
‘ sliver ” is still further combed out and drawn down. 
By this time the “ sliver’? is a thin ribbon of fibre, 
which is too delicate to handle, so the roving machines 
impart a twist to it, and make it into “rove” and 
wind it on a bobbin. These rove bobbins are then 
taken to the spinning frames and there spun into 
yarn of the requisite size. The warp yarn is then 
wound into spocls suitable for the dressing machines 
and the weft into cops for the looms. The spools of 
warp yarn are then assembled on the dressing or 
beaming machine “ banks,” and thence the yarn is 
wound on to the loom *‘ beams.” In India dressing 
or starching of the warp yarns is not universal, but 


of these looms is in the neighbourhood of 32,000 tons 
per day of hessian and sacking. 

It may be interesting to note here that one mill, 
the production of which represents about 3} per-cent. 
of the total, produced 25,050,000 British sandbags 
between August, 1915, and October, 1918. On.that 
basis the Indian jute mills provided about 775,000,000 
sandbags for the use of the British Army during.that 
period, besides cloth and bags for others of the Allies. 
The Indian jute mills have been accused of profiteer- 
ing during the war, but although their profits have 
been enormous they were not made out of the 
Government contracts. 


DESIGN OF JUTE MILts. 


As land is comparatively cheap, Indian mills are 
generally built all on one floor, and thus cover a 
large area. While this system is convenient for 
working, it entails long drives and long lengths of 
shafting. Line shafts, 400ft. long, are by no means 
uncommon. When it is remembered that the tem- 
perature in Calcutta varies from about 40 deg. Fah. 
in the cold weather nights to a shade temperature 
of 108 deg. Fah. in the hot weather, it will be under- 
stood that the expansion and contraction of such 
long shafts is apt to cause trouble. 

Rope driving from slow-speed horizontal side by 
side compound engines has been the favourite practice 
for many years. There are, however, one or two old 
gear drives still in existence, and the new mills are 
adoyting electric driving to a large extent. . As, 
however, except in the immediate neighbourhood of 
Caleutta, there is no public electric supply,. th: 
mills have to generate their own electricity, for which 





purpose turbo-alternators are becoming popular. 








it is becoming more so every year, for there can be 
little doubt as to its advantages. The yarn is now 
ready for the weaver. 


JuTeE CLoTH. 


The jute cloth made in the Indian mills is, it must 
be admitted, inferior in quality to that made in 
Dundze. There are several reasons for this. First, 
the labour is not highly trained ; secondly, the super- 
vising staff is comparatively small; and, thirdly, 
and probably chief, the d>mand has been for quantity 
rather than quality. and if the buyers find that an 
inferior quality is good enough for their purpose, they 
will not pay for a better article. One or two mills, 
however, have endeavoured to keep up their quality, 
and their cloth is little, if any. inferior to that made 
in Dundee. Indian mills do not as a whole go in for 
specialities. They leave them to Dundee, and prefer 
to keep their looms on long runs of standard fabrics. 
For the same reasons, the finish of Caleutta-made 
goods is generally very inferior, except in the case of 
the few mills above mentioned. Mengling is seldom 
done, and a light calender finish is generally all that 
is attempted. 


INDIAN JUTE TRADE. 


The United States and South America are the 
largest markets for Caleutta-made goods, but a large 
trade is also done in India and Burma in rice bags. 
The Indian jute trade has expanded enormously 
within the last twenty-five years. The writer has 
net the exact figures at hand for reference, but 
believe; that the looms at work in the Caleutta mills 
in 1893 did not number more than 10,000, whereas 





there are now about 40,000 at work. The out-turn 











GENERAL VIEW OF GOUREPORE JUTE MILL NEAR CALCUTTA 


Some mills have adopted exhaust steam turbines 
for getting more power out of their existing plants, 
and there are several cases of such turbines driving 
by ropes through reducing gears. 

Ropes versus electricity is a fruitful source of dis- 
cussion, but time alone will show which is the most 
suitable for India. Coal in Caleutta is very cheap, 
so that in Indian mills the cost of fuel forms but a 
small percentage of the manufacturing charges. 
Hence, the question seems to be one more of local con- 
venience and reliability than of working costs. 


LABOUR. 


Now a word as to labour. Labour is comparatively 
cheap and plentiful. A coolie employed in jute- 
carrying will earn about 8 annas per day, 7.e., 8d., 
and a weaver about Rs. 1 per day, #.e., 1s. 4d. sterling. 
The mills work from 5.30 a.m. till 7 p.m. without a 
stop, that is, 13} hours, but it must not be supposed 
that individual workers put in anything like that 
time. As labour is plentiful, it is arranged in shifts. 
Generally speaking, two-third of the hands are at 
work at a time, and the rest at their meals, so that 
each worker only does 9 hours’ work per day, and those 
at work do considerably less than the workers in a 
Dundee mill do, so that for the same amount of 
machinery Many more hands are employed than is 
the case in Scotland. <A mill of 1000 looms will 
employ about 7000 hands, men, women and children, 
though the latter are allowed to work only 6 hours 
by law. 

A great deal of sympathy is wasted on the Caleutia 
mill worker. He is constitutionally lazy and may be 
trusted not to overwork himself. It is the European 
staff who are more deserving of sympathy. To 
be on duty from 5.30 a.m. every morning till 7 p.m., 
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Saturdays included, does not leave much time for 
recreation. Of course, they get time for meals and a 
rest during the day, but even then life in an Indian 
jute mill is by no means an easy one for the supervising 
staff. The members live in barracks in the mill 
compound generally, and within recent years the 
mills have provided married quarters, but such pro- 
vision is by no means universal. As it is to the 
interest of the mill to keep their staff in good health, 
there is little to complain of in their quarters as‘a 
general rule. 

Tt is becoming more and more the practice for 
mills to house their own workers, and for that purpose 
good coolie lines are built, which are infinitely more 
sanitary than their own homes. The bulk of the 
jute mill labour is imported from the neighbouring 
provinces, and it is almost the universal praétice 
for this imported labour to return to their own homes 
for several months every two or three years, in much 
the same way as the European goes home on leave 
once in four years. 

The mills recognise the fact that money spent in 
improving the sanitary surroundings of their labour 
foree brings in a good return, and the loeal munici- 
palities have to thank the mills for many benefits in 
the shape of filtered water, &c. 

A view of_a first-class mill near Calcutta is given 
on page 505. A series of views showing the cutting and 
first handling of the jute is given on page 516, while 
our Supplement contains a number of views of the 
interior of the mill illustrated. All the photographs 
were taken by Messrs. Johnston and Hoffmann, of 
Caleutta. 








Notes on a Tour in Italy and France. 
By NORMAN DAVEY. 
No. II.* 
Nicota, RoMEo anp Co. 


The firm of Nicola, Romeo and Co., whose works 
at Milan I have had the opportunity of seeing, are 
concerned chiefly in the production of locomotives 


pression eylinders. A clear idea of the construction 
can be seen in Fig. 9, which shows one of these machines 
partly in section. 

The bore of the engine cylinder is 100 mm., that of 


the compressor cylinder 85 mm., the stroke in each | 


case is 130mm. The amount of compression given to 
the air is sevenfold, and it is therefore delivered to the 
drills at an approximate pressure of 100 Ib. per square 
inch absolute. The engine has a brake horse-power 
of 17, and, at full load, has a speed of from 1200 to 
1500 revolutions per minute. This speed gives a 
delivery of about 12 cubie feet of air per minute at 
7 atmospheres. It will be seen that the engine is 
built on to a square frame, making a small and com- 
pact machine capable of easy transit. With a rock 
drill operated by a machine of this type a hole 20 em. 
long by 32 mm. in diameter has been bored in hard 
granite in one minute. The Romeo Company makes 
not only the pneumatic drills but also the hollow drill 
steel which itself is produced in its furnaces. 

A considerable part of the works at Milan is devoted 
to the production of the Romeo Company’s motor cars, 
which are produced in three standard types, 15 to 20 
horse-power, 20 to 30 horse-power, and 40 to 50 horse- 
power—-all of 4-cylinders. I understand, however, 
that a 6-cylinder de luxe type is shortly to be pro- 
duced. The chassis of these cars are made in their 
entirety in the Milan shops, and it was interesting to 
see two shops—one devoted entirely to gear cutting 
and the other to the turning and fitting of the car- 
buretter. Another section of these works is concerned 
in the making of agricultural machinery—chiefl 
petroleum tractors. The type consists in a 25 horse- 
power machine of two cylinders, working horizontally, 
and using heavy oil as fuel, but starting with petrol. 

The foundry——which is extensive—occupying a 
space of 8000 square metres, contains numerous 
furnaces for the production of steel, cast iron, malle- 
able cast iron, &c. The electric furnaces have a 
capacity of 20 tons a day, and three of the cupolas 
a capacity of 6 to 8 tons per hour; there are also 
electric furnaces of special design for the production 
of high-speed tool and other special steels. The 
entire works—as indeed Milan as a whole—it may 


water to be decomposed is circulated around 
the electrodes and kept at a temperature of abot 
100 deg. Fah., which ensures an efficient electro. 
lysis. The current used is 400 ampéres at 2.5 volts, 
The oxygen and hydrogen which are given off at the 
electrodes are either compressed into cylinders at. 4 
pressure of 200 atmospheres, or collected in two 
gasometers provided for the purpose. 

The hydrogen---which I understand is a 
trolled > product --is sold’ only to the Government for 
the inflation of balloons and dirigibles. The OxXVuen, 
however, which is not * controlled,” is sold to the 
general public, and is also used largely in the Romex 
works in the oxy-hydrogen blow-pipe. A high degroe 
of purity seems to be obtained in the oxygen and 
hydrogen produced in this plant, the foreign impuri- 
ties In these gases being as low as .3 per cent. L was 
shown an ingenious apparatus for testing the purity 
of these gases based on the different rates of diffusion 
of the gas molecules. The gas to be tested is allowed 
to diffuse through a very fine orifice under a head of 
water, and the varying time that the water takes 
completely to expel the gas from its containing rese: 
voir gives—with proper calibration—an index of the 
impurity present. 


“eon. 








Links in the History of Engineering. 


By RHYS JENKINS. 


No. X.* 


ORDNANCE FACTORY OF KING 


CHARLES I. 


THE VAUXHALL 


THE MARQUIS OF WORCESTER. 


Towarps the end of the year 1629 Charles | 
purchased from John Abrahall a house called Copped 
Hall, with grounds of eight acres, then in the tenure 
of Sir George Chute, in Lambeth, within the manor ot 
Kennington, Co. Surrey, together with thirtec: 
cottages on the property, the King’s purpose being to 
place therein Colonel Robert Scott for his Majest. 

















FIG. 7—PETROL-DRIVEN AIR COMPRESSOR 


and rolling stock for the State railways, tramecars, 
motor cars, agricultural machinery—i.e., petroleum 
tractors—small power oil engines, high-speed com- 
pressors, pneumatie tools and rock drills and aero 
engines. 

The company owns works at Milan, Saronno, Rome 
and Naples. The Saronno works produce steam 
locomotives, and also are about to undertake the 
production of electric locomotives. The works at 
Rome and Naples make ordinary rolling stock and 
tramcars. One of the most interesting productions 
of the Milan works is the company’s standard type of 
small high-speed petrol-driven air compressors for use 
in rock-boring operations. These machines, I under- 
stand, were largely used by the Italian military 
engineers in road-making operations in the late 
campaign, and a special type was designed for the use 
of the British forces operating in the Italian theatre 
of war. A general view of this latter type is shown in 
Fig. 7. The machine consists essentially in a four- 
cylinder petrol engine, in which the two outside 
evlinders, however, have been converted into com- 
S 7 “© No. 1. appeared November 7th. 








be here mentioned are run by electric transmission | 


from water power from the hills. The power thus 
obtained is aimpie, immediately accessible and cheap, 
which is a dispensation at this time for which to be 
peculiarly grateful ; in consideration of the present 
acute coal shortage in Italy it is hard to see how any 
industrial output could be assured without the boon 
of water power. Every effort, indeed, is made to 
dispense with the use of so valuable a product as coal, 
and all steam hammers in the foundry are replaced 
by those worked by compressed air, the air com- 
pressors, of course, being driven by electric motors. 

The Milan works possess also extensive rolling mills 
and shops, devoted specially to the construction of 
boring machinery, concrete mixers, stone crushers, 
and like machinery ; industrial benzine motors, of 
powers ranging up to 50 horse-power and of from one 
to four cylinders, are also made in large numbers. A 
general view of the two-cylinder type is shown in 
Fig. 8. 


One of the most interesting departments of these | 


out the electro- 
hydrogen. 


works is that in which is carried 
lytic production of oxygen and 


The | 


FIG. 8--TWO-CYLINDER BENZINE MOTOR 


service. Scott had been in the service of Gustavus 
Adolphus of Sweden, and was the inventor of a 
| construction of leather gun which, according to one 
| account, consisted of a barrel of tinned iron enclosed 
| in a jacket of leather wound with rope. This gun 
| nad been tried in Sweden with satisfactory results, 
| but the King would not agree to the amount of the 
reward that the inventor demanded for disclosing the 
invention. Scott then left the Swedish service and 
proceeded to Denmark. Here, again, the gun was 
tried, and again Scott failed to get his terms. He then 
came over to England and entered the service otf 
Charles I. This property at Vauxhall was acquired 
for the purpose of making the guns of his invention. 
However, the operations of the works were soon 
extended to other guns, and even to productions 
quite apart from those used in warfare, and later on 
the place acquired special interest to engineers from 
the fact of the connection with it of the Marquis ot 
Worcester and Sir Samuel Morland. 

| The exact, site of Copped Hall has not been deter- 
| mined, but it seems to have stood somewhere between 
i“ * No, IX. appeared May 30ch, 1919, 
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PETROL-DRIVEN AIR COMPRESSOR 


NICOLA, ROMEO AND CO., MILAN, ENGINEERS 
(For description see opposite page) 
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Lambeth Palace and the approach to Vauxhall 
Bridge. ‘The building, as we are now concerned with 
it, comprised two main parts, a long gallery of two 
stories facing the river ‘‘ newlie builded of brick,” 
and’an older building joined on to the first and facing 
a road extending south-east from the river. The first | 
building was 120ft. long by 22ft. wide; the other 
was 47ft. long and varied in width from 33ft. ‘to 24ft. 
‘The workshops were in the older building, and were 
for the most part on the ground floor. A mill for 
boring small guns, however, was on an upper floor, 
which was taken up mainly by living-rooms. There 
was also ‘“‘ one faire roome called the King’s dining 
roome . . . with two chimneys in the same at 
either end.’’» The foundry was in a separate building, 
“without the’ great house and premises.” - It was a 
brass foundry—the iron guns for the Royal Service 
were cast at Brenchley; in Kent—-and contained 
seven furnaces. On-the property there was a butt 
for testing guns and ordnance, near to which was a 
one-story structure of brick -that- had been - built 
for the making of the leather guns, and was in the 
possession of Colonel Wemys. Wemys was the 
nephew of Colonel Scott, and upon the death of the 
latter in 1631 he had succeeded him in charge of the 
production of leather guns. The premises included 
stabling for six horses, a garden, and an orchard. 

The main purpose of the present paper is to draw 
attention to an inventory of this establishment as 
it existed in 1645, by which date it had attained 
quite a large size for that period. It tncluded nine 
forges with bellows and anvils, ten filing benches, 
thirteen vices, boring mills and a founding house 
with seven melting furnaces. Before this time the 
name Copped Hall had been changed to Vauxhall, or 
Fauxhall, a name which originally pertained to an 
older house. nearby, which must have been taken | 
down. It will be noticed from the date 1645 that we 
are new in the middle of the first period of the Civil | 
War, and the inventories of this and other properties | 


of the King were made by the order of the Committee 
of the Lords:and Commons for the. Safety of the 
Kingdom. Our inventory, which is preserved at 
the Record Office,* is entitled ‘** An Inventorie of all 
his Mats Goods, Engines. and Materialls whatsoever 
in his Mats said house at Fauxhall, and in. the Work- 
houses and Outhouses belonging to the Same.’ The 
document is somewhat involved in its structure, and 
is too long to give here in its entirety. «The following 
extracts, which have been arranged with-some regard 
to order, seem to cover all that is of interest from an 
engineering point of view. It should he premised, 
however, that the contents of the building special to 
the leather guns are not included, as the surveyor 
could :not ‘obtain access to it. h oe 

Dealing first with the tools and_plant, and passing 
from room to room, we find :— 


One forge, one paire of bellowes, one anvill, one bickhorne 
one cutter, and one filing-bench. - 

One vice, one furnace to melt silver in, besides some 
shelves and one filing bench. 

One filing ‘benth, and one forge to melt silver in. 

Great forge room: Three forges with three paire of 
bellowes, two anvills with stocks, one iron saddle with a 
stocke, two viceboards, one great paire of scales with two 
halfe hundreds and one quarter of leaden weights, one crane 
of wood with an iron chaine. 

Two great files and one little filing bench. 

Little forge : One forge, one paire of bellowes, one anvill, 
one iron swage, one little filing bench and one cutting iron 
upon a block. 

One little filing bench. 

Two great vices, one whereof is not fastened to the vice- 
board, one great iron file, and one viceboard with four 
severall little shelves and two ould stock locks. 

One forge, one paire of bellowes, one anvill with a stock, 
one bickhorne, one vice and one viceboard, and one little 
shelfe. 

Two vices and one filing bench. 

One vice bench with one little anvill. 

One long filing bench, five tressells and foure deal boards, 
with shelves and other wainscott boards of firre deale. 

One anvill, one engine compleat for boring of small guns, 
one other engine belonging to the same. 


* Land Revenue Enrolments, Vol. 113, page 41. 





One filing bench and one shelfe. 

New boring rooms: One great grindstone and trough, 
one viceboard, one anvill upon a stock, one forge, one paire 
of bellowes, and one mill for the boring of guns not yet 
finished. 

Great boring roome: One mill for the boring of guns, 
two iron spindles, one truck, six engines belonging to the 
mill, one woodden engine, more not finished, two little 
engines to hould barrells, one little engine to trie barrels 
whether they be right bored, one other little engine to 
turne wheeles for firelocks, one deal chest, two iron hold- 
fasts, one othor little engine for boring uses, and woodden 
stoole with three legs, one viceboard, one box full of iron 
shavings, one iron hooke to stringe crossebarres, with 
divers small poles belonging to the said roome. 

Divers small hammers and tonges, one bickhorne, one 
great box full of small files, thirteen bofing irons with 
divers other small materialls for severall uses unknowne, too 
tedious to number. 

One great vice with a bench, nineteene paire of iron 
tonges, one paire of iron sheeres to cut brasse, three great 
hammers called sledges, nineteen small hammers, divers 
other engines of iron belonging to the mill for boring of 
guns, and manie severall small and great files. 

Gasper’s forge: One forge, one paire of bellowes, two 
racks with iron pins, one iron engine for drilling, two racks 
with woodden pins, two shelves with boxes and one vice- 
board with dfawers under it. 

Gasper’s little working house or shop: One forge. one 
paire of bellowes, two presses, one long filing bench with 
severall little drawers, two crosse bowes and several shelves 
and little racks to hang tooles upon. 

In the long gallerie next to the water side: Materialls 
taken out of Gasper’s forge, one anvill and a stock, one 
large grindstone and frame, one engine wheele and frame 
for filing worke, one trough for the forge 


Tt will be observed that with the exception of the 
boring miils, the only tools which can be called 
‘“*machine ’’ are the “ little engine to turne wheeles 
for firelocks ’ and the “iron engine for drilling *’ in 
Gasper’s forge. These and the “ little engine to trie 
barrells whether they be right bored ” one would like 
to know something more about. The shops were 
nearly all smith’s shops, and probably presented 
much the same appearance as that shown some fifteen 
years later in Joseph Moxon’s “‘ Mechanick Exercises.” 

Gasper’s forge and Gasper’s little working-house 
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or shop were the places reserved for Jasper Calthorpe 
or Calthoff, whose name will be familiar to readers of 
Direks’ ‘“ Life of the Marquis of Worcester.” He 
appears to have been in the King’s service as early as 
1633, at which date there is a note ** on setting apart 
a place in the Tower as a workshop for Jasper 
Calthorpe and erecting a forge there.” 

It is not clear to the writer whether any of the 
horing mills were used for boring cannon. The 
following statement from the inventory suggests 
that one of them was so used :—‘ The boring roome 
is fit for the gunfounder, Wm. Lambert . . . who 
hath made use of it since the King went away hiherto. 

He hath bene at the charges of building the 
six furnaces in the founding house.” 

Turning now to the work being carried on, we find 
catalogued in different rooms in the building the 
following guns and parts of guns : 

Ten frames and all materialls of brasse for making up 
of ten engines, some small pieces of iron belonging to the 
tenn brasse frames above mencioned. 

One engine of brasse for six musquett barrells to charge 
at the breech compleated upp, and fiftie snaphance 
Dragoones compleatlie made. 

One hundred thirtie two barrells of musketts not stockt 
and twentie carbines stockt and made up, which are said 
to be the right hoble the now Earle of Northumberlands. 

Nineteene muskett barrells cut dragoone length. 

Twenty-one muskett barrells. 

One small piece to shoot fower times. 

Two pieces of wood to make stocks for carbines. 

Three score and seaven carriages with wheeles. 


Then we have models of guns :— 
One modell for six guns to charge at the breech. 
One woodden modell for foure guns to charge at the 
breech. 
Four cannon modells upon wheeles. 
One modell of wood for the breech of a great cannone. 


And-— 


Two waggon modells to carrie ammunition in, one box 
for charging of six guns, one modell of free stone to cast 
saker shot in, one rest for a plaine table, one other rest 
to shoot of a muskett, one woodden modell for a fortifica- 
tion, two woodden modells for a round fortification, and 
one modell for the decks of a ship to catch and entrap men 
if they come aboard. 


The engines referred to were assemblages of a 
number of gun barrels in a frame mounted behind 
a sereen on a carriage. It is likely that they had been 
invented or devised by Colonel Wemys. In the Civil 
War he was in charge of such guns on the Parlia- 
mentary side, and in 1658 he applied to Cromwell 
for permission to bring a Bill in Parliament for an 
Act for the protection of his inventions. After the 
Restoration Charles Il. granted a patent to James 
Weyms, Master Gunner of England, and James 


Weyms, his son, for “a new waye of making light 
ordinance shooting from a quarter of a pound Bullet 
to a Demmy Cannon, a Frame whereof Seaventeene 
Peices was tryed in our presence.” 

The operations of the establishment, however, were 


not confined to implements of war The inventory 
contains a number of entries relating to hydraulic 
machinery, pumps, &¢e.:— 

One modell for a waterworke and a woodden grate to 
the same. 

One engine for the mocion of water. 

One engine for a waterworke, two coppers for a water- 
worke. 

One leaden waterworke, one little copper waterworke, 
foure water fountaines to stand in chambers, one modell 
of a waterworke to raise water, one other modell for the 
same use, one endless scrue of iron for a mocion worke of 
water. 

One little modell for a waterworke, one modell of a 
horne waterworke to caste water out of a trench, the modell 
of a lether engine to cast water out of a trench, one little 
modell in paper for a fountaine. 

One modell in woodd for a waterworke. 


Besides these there are a number of miscellaneous 
items :— 

Two perpetuall mocions, one of tinne plate, another of 
paistboard, seaven great wheeles made for a perpetuall 
mocion, one woodden modell for a perpetuall mocion, 
two modells in wood for a perpetuall mocion, modell of a 
boat to go of itself against the streame and tide, one modell 
for a waggon to go without horses, modell of a coach to 
jet loose the horses if they should prove wild, modell of a 
sealing ladder, modell of an engine to cutt tobacco upon, 
one woodden modell for an iron mill to grind corne, seaven 
iron wheeles for a corne mill, one spindle for a corne mill, 
divers pieces of brasse for spindles to run in, modell of a 
woodden lock, and one great lock in a woodden case with 
four iron bolts to lock on both sides. 

These hydraulic and miscellaneous items recall 
to mind the “* Century of Inventions ” of the Marquis 
of Worcester, which includes a variety of ideas for 
water raising, as well as perpetual motions, false 
decks for ships, a boat to work itself against wind 
and tide, means for freeing horses from coaches, a 
sealing ladder, &c. 

That, later on, the Marquis of Worcester was 
eonnected with the works at Vauxhall is well known. 
Dircks goes so far as to suggest that it belonged to 
him. From what has gone before it is clear that this 
cannot have been the case. It seems, however, that 
he may have advanced money for the purchase of a 
part of the property, which, probably, was never 
repaid. In the same set of Records as the Inventory 
is a document concerning the purchase of the Soap 
House—Land Revenue Enrolments, Vol. 113, page 
77—in which it is stated: ‘‘ Afterwards the Lord 
Herbert, now Marquess of Worcester and Earle of 
Glamorgan, purchased of Sir Richard Weston of 
Guildford, in the County of Surrey, Knt., the said 
Soape house to make a founding house for his Matys 
use and paid for the said house to the said Sir Rich. 


Weston ye summe of 10001) or 13001.” Against 
this statement is a side-note: ‘‘ This purchase was 
made about 8 years ago.’’ The document is dated 
27th January, 1647, so that the purchase would have 
been effected about the year 1639. There is, so far 
as the writer is aware, no indication that the Marquis 
+had_an official connection with the place. Probably 
his bent in the direction of engineering and mechanics 
had already developed itself, and the nature of the 
work carried on attracted him, so that by degrees 
he may have acquired some unpaid position of 
authority in the place. Ii these models and machines 
belonged to him, it is curious that the fact is not 
alluded to in the Inventory. The surveyor, Phillip 
Darell, explicitly refers to the assistance he had had 
from Wm. Youlden, engineer : ** He was verie neces- 
sarie and useful unto us in the taking of this Inven- 
torie, and in giveinge proper names to the severall 
engines which otherwise could not have been dis- 
covered,”” and Youlden claimed to have made the 
most part of the engines and mcdels, and to have 
“had the custodie and charge of the same under 
Gasper so long as he continued at Fauxhall.” It 
seems probable that Youlden may have made such 
models, «e., as were of wood, for it is said that he 
occupied the joiners’ shop. He lived on the premises, 
and had three rooms over the ** great forge roome ” 
with three little garrets over them, “and one little 
place to put beere in under the great staires and the 
use of the yard where the pump is, and of a little 
garden next the great Butt.”” Youlden said that he 
had been put in possession by the King himself. He 
would certainly know what, if any, of the work be- 
longed to the Marquis. There may be some reason 
for his silence. It is expressly stated that one lot 
of carbines and musket barrels belong to the Ear! 
of Northumberland, and Calthoffs’ claim to certain 
goods is duly noted. 

It is proposed to deal with the later history of the 
Vauxhall works in another paper, when it is hoped 
to discuss more fully the connection of the Marquis 
of Worcester with the place, as also that of Sir Samuel 
Morland. 








A New Form of Screw Gauge. 


THE gauge described in what follows was invented by 
Mr. H. I. Brackenbury, early in 1914, for the purpose of 
measuring errors of pitch and effective diameter in screw 
threads. During the war the gauging of screw threads 
acquired especial importance in connection with munitions. 
and various forms of effective diameter gauge were devised 
in order that screw threads might be examined rationally 
in regard to their strength. More recently renewed 
attention has been given to this problem, and as there 
seems to be a growing tendency to adopt the principles 
utilised in Mr. Brackenbury’s design it is believed that a 
description and discussion of the gauge may be of interest. 

The outstanding feature of the Brackenbury gauge is 
that it measures not only effective diameters but also 
errors of pitch. What is still more important than this 


secondary importance, but that this neglect is seldom 
justifiable will be appreciated when it is realised how 
inequalities of pitch in screw and nut may throw the 
initial load, or indeed a large proportion of the total load 
on to one thread. Moreover, errors in pitch may tend is 
obscure errors in effective diameter. A screw may enter 
one or two threads of a nut and then stick, and yet both 
nut and screw are, so far as we can judge, parallel. The 
explanation is, of course, pitch error, the effect of which 
is proportional to the number of threads engaged, In 
the Brackenbury gauge pitch errors are very reaidly mea. 
sured, and it is believed that by its use thread surveys, 
as regards both pitch error and effective diameter, can be 
more easily carried out for practical purposes than by 
any other existing method. The gauge is applied to a 
screw or nut, and while it is moved by any desired stages 
throughout the entire length of the survey the gauge 
readings can be rapidly noted down or, alternatively, 
marks can be made on the gauge corresponding to the 
tolerances either in pitch error or effective diameter or a 








FIG. 3—ARRANGEMENT OF SCREW GAUGE 
combination of both, and the screw easily tested as to 
whether it falls within the limits prescribed. 

One form of the gauge is shown in Figs. 1, 2, and 3. It will 
be seen from Fig. 3 that there are two nuts of equal length, 
one fitting into a circular recess in the other. These two 
nuts are held together by a keep which, in the form shown. 
screws on to the larger nut. The keep has its retaininy 
lip interrupted for about half an inch so that relative motion 
of the two nuts can be easily seen. By graduating the 
edge of the smaller nut and meking a mark on the large: 
the relative motion of the two nuts can be measured. It 
should be noted that the nuts are in the zero position when 
® well-fitting plug screw is inserted through both nuts and 
the keep properly screwed home ; that is to say, in the 
zero position the thread in one nut is a continuation of the 
thread in the other, and there should be no discontinuity 
of thread at the faces where the nuts are in contact. 

The method of using the gauge is as follows :—Set the 
two nuts at zero by the graduations and insert the screw 
to be measured at the side of the gauge remote from the 
keep ring. When the screw is threaded through both nuts 
hold the outer nut and rotate the inner one by means of 
the two knobs on it until it stops. Note the reading of the 
gauge. Now rotate the inner nut in the opposite direc 


FIGS. 1 AND 2—THE BRACKENBURY SCREW GAUGE 


two-fold function is the fact that the gauge fulfils its pur- 
pose in an extremely practical way. If we compare it, for 
example, with the three-wire method we see at once the 
advance which. it constitutes. In the three-wire method 
we may measure to a high degree of accuracy the effective 
diameter of a screw thread at one point—nuts are an 
impossibility of course—but we do not know until after 
we have made the measurements whether the screw is 
anything near the dimensions required, and even though 
the three-wire method should indicate a normal effective 
diameter at the point in question, the screw under examina- 
tion may be utterly useless on account of pitch error. 
Now, as will be seen below, the Brackenbury gauge auto- 
matically combines with its own properties those of a 
“* go” ring screw gauge, and if the screw to be measured 
will not enter the gauge the fact is immediately made 
clear and the more refined measurement need not take 
lace. 





Frequently pitch errors are neglected as faults of 





tion until it stops again, and again note the gauge reading. 
From these two readings we can deduce the error in effec- 
tive diameter and the error in the pitch of the screw. 

In the discussion given below attention is directed solely 
to the measurement of screws, but there is no essential 
difference in the reasoning if nuts are to be measured 
Assume that the screw has been inserted in the gauge and 
after setting the nuts at zero imagine that the entire mass 
is brazed or soldered together. The resulting solid block 
is now placed in a lathe and turned down to a size equal 
to the effective diameter of the gauge thread. ‘The result 
will be @ cylinder on the surface of which, will be seen « 
number of lines. If the surface of the cylinder is deve 
loped we shall see the lines after the manner shown with 
exaggeration in Figs. 5 and 6. The oblique shade lines 
represent the substance of the gauge nuts and the vertical 
shade lines that of the screw. The unshaded strips in 
between would represent the solder between the nuts and 
screw. 
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— 
The vertical or axial distance W is the width of the 
gauge thread or groove at its effective diameter and the 
distance w is the axial width of the screw thread at the 
same diameter. The angle a is the angle of the thread 
in the nut and the smaller angle between the screw and 
nut threads due to pitch error will be called e«. The two 
arrows 8 indicate the direction of sliding corresponding 
to the first relative rotation of the nuts. If the arrows 
are reversed they will indicate the direction of sliding 
which corresponds to the second relative rotation of the 
nuts. In case “ A,” Fig. 5, the sliding motion S, causes 
the nuts to jamb or bite on the screw at the inner face 
where the nuts are in contact, and if the relative motion is 
reversed, which motion we shall call §,, biting occurs at 
the outer face of each nut. The reverse holds true for 
case ‘* B,”’ where the pitch error is negative. In order to 
make clear this action Fig. 4 has been drawn with the 
pitch error exaggerated more strongly than in Figs. 5 and 6. 
The two positions for each case are clearly marked. 

Before proceeding to the derivation of formule for use 
with the gauge it is desirable to set out concisely the 








Case “A” 









































FIG. 4 


symbols used. It may be remarked here that as regards 
Figs. 4, 5, and 6, which represent plane developments, all 
movements and dimensions are in inches and all anyles in 
radians, 

Nomenclature and Simnle Relations. 


ss : pitch of gauge thread; P = 2W. 

W - axial width of gauge thread at effective dia- 
meter A. 

A : effective diameter of the gauge thread. 

a - angle of slope of gauge thread. 

rAtana = P. | 

w = axial width of screw thread at effective dia- 
meter A. 

u = W — w and is the total space measured axially 


between threads on nuts and screw. 

54 =the difference between the effective diameter 
of the gauge and the effective diameter of 
the screw threads. 


CASE 


Since P 
ie 


-mwAtana, 

= wAsec*a.e. 
aP 
Pp 


the proportional pitch crror or the error per 


inch of screw. 


Turning now to Fig. 5, and taking the shift 8, in the 
| first place and resolving motions at right angles to the 
| thread, we have 
| 8, sine = peosa + Le/2N Sa oie re 
| Now, reversing the relative motion of the nuts and 
| resolving the same way, we have 

) 
2N. 


It may be helpful to remark here that Leis the normal 
approach in the length L of the screw and nut threads 


S,sina =peos a — Le (1 - A2 


1 : } 
towards one another, and ow 8 introduced by the 


necessity for a correction to express the fact that the 
points where the gauge touches the screw are half a 
| revolution apart. 

| By subtraction, A 1 and A 2 give 
gag eee 

L 
which is geometrically obvicus, and might have been 
written down directly were the pitch error alone in 
question. 
Now, substituting from A 3 in A 1, we have 


A3 


5 ER dee 





: ty. A4 
| Substituting in A 3 and A 4 from the following four sub- 
| sidiary relations A 5 to A 8, we have the expressions in 
| AY and A 10 thus 





uwcota = 8, — 


Pp 


e =tanacos*« —— A5 
u = 0.260283 4 AS 
I. =wdNsec?a. A7 
_ w£hd A8 
360 
5P 0, — 0 
fa SP ate oar GEL, ote os, 
P 360 N 
P f 0, — 0, — 6) 
3 . a 1 1 Bc A lt 
a BF IN J bila 


3efore discussing these results it is convenient to turn 
to case “ B,” Fig. 6. Proceediny in exactly the same way as 
in case ** A,” we have 


: 1 
5S, sina = wcosa — ~ ( + — 7 
. a “cosa Le 1 ; x) « Ba 
S, sina = wcosa — Le /2N B2 
By subtraction we have 
S— 8, .. 
ieee eee a IY Malle 2k 5 alo OS 
and by substitution of e 
. S,-—S 
uw cot a = Sy + a — §, B4 
2N 
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FIGS. 5 AND 6—EXAGGERATED 


In the Whitworth thread 5 a = 2 uw tan 62° — 30’ 


or § A = 3.84196 4. 
N = the number of threads in both nuts. 
L == the length of thread in both nuts. 
L N P cosec a, or Lcosa = NA. 
S, = the shift or movement in inches at the diameter 


4 when the iwo nuts are turned from zero 
in the direction of screwing them towards 
each other. 

S, = the shift or movement in inches when the 
reverse movement is carried out—again 
from zero. 

6, = the relative angular movement of the nuts 
corresponding to S,. Similarly 8 corre- 
sponds to §,. 

If 6 be expressed in degrees, then 
2an 3 
ree 360 8S 
wa 


error in the slope of the screw thread, 





DEVELOPMENT OF CYLINDER 


, Now, substituting from equations A 5 to A 8, we have 
| 





8P 6, — 9% ce 
ae See . BO 
P 360 N 
Pf G&G — 4) 
3A = J % neta 
™ o557 < 2N J ales 


We see, then, that the equations for the two cases are 
very much alike. They can be brought into almost identi- 
cal form by giving the pitch error algebraic interpretation, 








sP = 


error in the pitch of the screw thread. 


positive in case “‘ A” and negative in case “ B.”” Thus we 
have 
Case “« A,” 
» 
cP. 4 Srey AQ 
Lg 360 N 
P (@=—6—6@) 
ta = sR ‘ : Ald 
2N J 





Case « B.” 


BP. 


Ned Ree : 3 . BS 
Pp 360 N 

fone fay ee) B 10 
shesiiel 93.7 \ gy. il Ra acm eee 


Thus in using the gauge we see in a moment from the 
readings whether the screw under examination has a 
coarser or finer pitch than the gauge, and then we know 
whether to use 6, or @, as the principal term in equation 10. 
If the first reading is larger than the second, we have 
case “A,” and we use 6,in A 10. If the first reading is 
less than the second, we have case “ B,” and we use 
equation B 10. : ; 

From equation 9 we see that the pitch error can be readily 
determined if the graduations of the gauge are made to 
suit the number of threads used. Thus if the graduations 
are in degrees and the number of threads used is 2.78, 
then each division will indicate one-thousandth. If 
N = 13.9, the value of each division will be 0.0002, and 
if N = 27.8 each division will indicate 0.0001. 


In equation 10 we find an unwelcome term a Hah 


This term, of course, can be ignored if the accuracy desired 
is not too high or, on the other hand, we can make N a 
round number—say, 5 or 10—and alter the graduations 
to give an even reading value. If the term be ignored, 
equation 10 would become 
> 
P 6, 
93.7 
Here, again, the graduations can be chosen in each case, 
so that an even reading is obtained. If, for example, 





tA = Bll 


P = 0.05in., then each degree would indicate —_ of 
aninch error in effective diameter, and by making each 
division equal to 1.874 dey., we should have the gauge 
reading in thousandths of an inch. It must be admitted 
that for rapid work one gauge will not suffice, for in finding 
the pitch error the graduations must be made to suit the 
total number of threads in the gauge, and in measuring 
the effective diameter the graduations should be arranged 
to suit the pitch + 93.7. If it were desired to take into 
account the small term in equation 1¢, a washer might 
be placed between the two nuts of thickness equal to, say, 
half a pitch, in which case the denominator would be N 
instead of 2 N, or, if N were fixed by other considerations, 
as, for example, pitch error, then the washer could be 
adjusted to make the denominator a round number. 
These are small points of convenience which would be 
settled to suit individual cases. 

The maximum error which can possibly result by using 
equations 11 instead of 10 occurs when the smaller reading 
vanishes. The proportional error is then equal to 


! ___— in ease “A,” and in case “ B.”’ 


- 1 
2N-1 2N+1 
The percentage errors for various values of N are 


Proportional error, N Proportional error, 
ease “ A.” case “ B.” 
0.2195, or 22 per cent. 2.78 .. — 0.1525, or 15 per cent. 
0-0373 or 4 per cent. 13-9 — 0-0347, or 3-5 per cent. 
0.0183, or 2 per cent. 27.8 — 0.0177, or 2.0 per cent. 


It must be remembered that these are the maximum 
errors which ean occur, and when N is small such a case 
is very unlikely to arise, since the conditions are realised 
only when the pitch error is so great that the screw will 
barely enter the gauge ¢ f—-Fig. 4—in this respect. 

Another way of using the formule may be mentioned. 





: > a= 
First determine 7 = = and 
then use this value in equation 10, which gives 
> > 
ae (.% — 180 = eS ae 
edi 93.7 


For ease of calculation we may round off the second term 
so that 
5A P ( t) ms 
= (, — 200 ——} . «a 8 
1 2B 93.7 \ 12 — 209 <5 ‘ 
This equation leads to errors which in no case are greater 
than the following :— 





Proportional error, 


Proportional error, N 
case “* B.” 


case “A.” 
— 0.0244, or 24 percent... 2.78 .. 0.00695, or 1.7 per cent. 
— 0.00415, or 0.4 percent. 13.9 .. 0.00386, or 0.4 per cent. 
— 0.00203, or 0.2 percent. 27.8 .. 0.00197, or 0.2 per cent. 


These errors are, it will be admitted, much smaller than 
the usual gauge tolerances. 

For routine work the calculations may be practically 
avoided by working out the gauge settings which corre- 
spond to the plan tolerances for the work under examina- 
tion. Thus in measuring pitch errors a certain permissible 
difference in the two readings of the gauge will be deter- 
mined from the limits allowed for pitch error and so on. 

It will be observed from Figs. 5 and 6 that unless there 
is an error in effective diameter any error of pitch will 
make it impossible or difficult to insert the screw properly 
in the gauge. This is, in fact, one of the common diffi- 
culties in the use of ordinary ring screw gauges ; a parallel 
screw and nut may appear quite slack when only one or 
two threads are engaged, but when more threads are in 
contact pitch errors may cause them to bind and give the 
appearance of a good fit. Thus in the Brackenbury gauge 
it is desirable to use thin nuts where large pitch errors are 
anticipated. It can be easily shown that the maximum 
pitch error which can be measured by this form of gauge is 

6 P = 0.525 A/N — 1 in case “ A,” 
and 5 P = 0.528 A/N + 1in case “ B.” 
from which it is seen that the pitch error which can be 
measured varies as the error in effective diameter and 
almost inversely as the number of threads in the gauge 
nuts. = 

It now remains, by way of conclusion, to discuss the 
errors and faults of the gauge. The most conspicuous of 
these defects results from the weakness of the sharp 
measuring points which are used in case‘ A.” To meet this 
difficulty two courses are open. In the first place, the 
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gauge must be used tenderly ; the purchase is so great 
that a very slight force used in rotating the nuts exerts 
a large side pressure on these sharp edges. In the second 
place, it is easy to check the gauge on a master screw and 
thus the zero error can be determined. This checking is 
more important in measuring effective diameter than in 
measuring pitch error. In measuring pitch error the effects 
of wear are probably extremely small, since both points 
used will, as a rule, wear to the same extent so that the 
difference of the readings will be very little affeeted. Should 
wear alter the form of the points of contact so as to affect 
the virtual lengths of the thread, adiustment can be made 
by means of a washer between the two nuts and fine 
adjustment, either when the gauge is first made or !ater 
when it is compensated fer wear. can be easily effected 
by grinding the face shown in Fig. 2. It should be noted 
that in the equations used no reference has been made to 
the length of either nut, so that only the aggregate length 
of the nuts is important. A further source of error lies 
in the wear at the surface between the keep and the smaller 
of the two nuts, but any mechanic will know how to take 
up backlash at this point. Lastly, absolute accuracy is 
not essential, since the gauge can be sent and corrected 
against a master screw. Thus the manufacture of the 
gauye is comparatively cheap and easy. 








Institution of Electrical Engineers. 


EXCERPTS FROM THE ADDRESS BY THE PRESIDENT, 
ROGER T. SMITH.* 


THE new condi'ions arising from the Ministry of Trans- 
port Act and the Etec.ricity Bill, when it becomes an Act, 
obviously affecs the use of electricity by railways, alike 
for trac.ion, for power. and for lighting, and it is to be 
hoped that every railway carrying out important electri- 
fica_ion schemes will, if it has not done so already, create 
an electrical department for the purpose. Sir John 
Aspinall a year ago in his address as President of the 
Ins ivution of Civil Engineers expressed the view that the 
pressing question to be faced on British railways was that 
of the increase in the struc:ure gauge. 

Should this matter be undertaken by the Ministry 
of Transport it is hoped that provision for the overhead 
equipment of railways for electric traction will not be 
overlooked. The various considerations urged by Sir 
John Aspinall for increasing the structure gauge may not 
essentially apply to an increase in height. But low 
overhead structures—tunnels, bridges, station roofs, and 
the like—have always hampered the fixing of overhead 
electric conductors for traction, and it is important in 
considering the general case that this should not be 
left out. é : 


STRENGTH OF DRawW GEAR AND TRADERS’ WAGONS. 


The electrifieation of railways crossing mountain ranges 
in the United States and elsewhere have shown the ability 
of the electric locomotive to haul heavier mineral and 
goods trains up grades at higher speeds and with fewer 
locomotives than with the steam locomotive. In this 
connection a matter of great importance is the decision 
under the Ministry of Transport Act to acquire traders’ 
wagons, which roughly form half of the 1,250,000 wagons 
in use on our railways. Privately owned wagons, of which 
it is estimated that 90 per cent. are coal wagons of from 
10 to 12 tons capacity, are built to a specification issued 
by the Railway Clearing House. Draw gear is supposed 
to be tes-ed to 50 tons and to be worked at 124 tons, and 
to be maintained at that strength. but the frequent 
breaking of couplings at much lower draw-bar pulls show 
that this not done. If heavier goods trains, and 
especially mineral trains, are to be hauled by eleciric 
locomotives at increased speeds, the strength of the draw 
gear on all wagons mus: be increased and main‘ained at 
that increased streng.h, while continuous brakes must be 
fi-ted to the fast mineral trains, which is obvious:y no. a 
requirement that could have been imposed on the trader 
owners. 

Within the limita‘ions of the present structure gauges 
and the s reng:h of bridges the greatest dimensions of the 
s eam locomo.ive which determine hauling capacity have 
been reached, but that capacity on at least one railway 
amounts on the level to a 1600-ton load, inclusive of 
wagon weight, at a high speed. If consisting of 10 or 
12-ton wagons such a load would be formed by about 
100 wagons and the train exceed one-third of a mile in 
kngh. Should the struec!ure gauge be increased, the 
power of the s eam locomotive could also be increased 
and the limitation of weight of train which could be hauled 
would be more emphatically than it is now the strength 
of the wagon draw gear and not the capacity of the steam 
locomotive, whieh has only reached its limit on gradients. 

There is further limita‘ion to the maximum length 
of mineral or goods train which can be hauled in the 
leng.h of lay-by and reception sidings. Many of these 
are made for only 60 or at most 80 wagons, and it is 
earnestly to be hoped that in laying out new reception 
sidings, and especially “‘ hump yards.’ where the sorting 
of wagons is done by gravity. the importance of accommo- 
da ing trains of at leas’ 10@ wagons or more in lengih will 
be recognised. if the elecirifica’ ion of goods lines is to be 
Only some of the conditions at present 
limi‘ing the use of long and heavy goods and mineral 
trains at high speeds have been briefly stated. Small- 
capaci'y coal wagons limit the train load very greatly, 
but where wagons have to pass under a coal screen in 
order to load, very few collierics in the country have 
screens high enough to take more than the 10 or 12-ton 
wagon. Enough has been said to suggest tha‘ in this 
coun ry, unlike the United Sta*es, many things have to 
be changed before electric traction can assert its full 
advan age in hauling heavier goods trains, though in- 
creased speeds could be obtained at once. And these 
changes will take years to carry out. If, then. minera' 
and goods traffic is to be hauled elec rica'ly under present 
condi ions of size of wagon. s rength of draw gear and 
capaci y of sidings, it must be becavse it is moze econo- 


is 


profitab‘e. 


* Delivered at the Institution of Civil ) ngineers, November 
13th, 1919. 





mica! in the cost of haulage, and the same applies to 
passenger traftic which is without these limi. ations. 

Eteccrical engineers, and others, not engaged on railways 
are at times liable to forget that railways are not run by 
the engineering but by the traftic department. ‘The traffic 
department has gradually built up its requirements to 
suit the needs of the travelling public and the trader, and 
it is those requirements tha: the engineer has to me-!. 
In many directions electrie traction provides entirely new 
possibilities which the traffic department has yet fully to 
realise. ‘iio make use of these new methods the traffic 
department has first to adapt its ideas and habits to the 
changed conditions and next to carry the wravelling public 
and the trader with it. No small measure of imgination 
is required by a railwayman to grasp quite new conditions 
of service and to do so with the enthusiasm of the pro- 
pagandist. 


Marn LIne ELECTRIFICATION. 


In discussing the economies of electric traction on 
railways, I propose to consider only the locomotive 
and the train it hauls, to analyse its running cos s with 
steam, and to see if electricity can in‘roduce such economies 
in working cost as to warran. iis use. Until the new 
possibilities with eleccric traction are understood and 
gradually adopted no appreciable alteration vo traffic cos s 
is to be expected, and in he fo!lowing analysis trattic cos s 
will be taken as unalkered. Consider the question of 
supersecling the s eam locomotive by the elec:rie locomo- 
tive both for passenger and for goods services throughout 
the railways of Great Britain. When supplied by elec- 
tricity from central s.ations using modern large turbo- 
alterna‘ors enjoying sich diversity of load that the power 
factor is above 30 per cent., the coa! burnt in the furnaces 
of the boilers to produce a given hauling effect on the 
railway by means of an electric locomo.ive is at most 
40 per cent. of the coal burnt in the furnace of a steam 
locomotive to achieve the same result. To ana‘ion which 
has largely paid for its imported food by its exported coal, 
and has built up all its manuiacctures and most of its trade 
on the foundation of cheap coal, I need not remind you, 
now that coal has ceased to be cheap, how important 
the saving on the railways of between 7 and 8 million tons 
of coal each year would be could it be achieved. It has 
been roughly estima‘ed that to electrify all the railways in 
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the train mile for passenger service is 2s. and the workino 
of the crain mile for goods ant minera! service f 
3d 

Experience in America and elsewhere has shewn tha: 
the annual passenger train miles per locomoicive would 
be increased from 27,000 with steam to at least 40,009 
with electricity, and the annual goods train miles per 
locomotive would be increased from 10,000 to at least 
20,000. Taking these minimum increases and assuming 
also that the total of all the working costs other thay 
coal and water were the same as for steam, which is jot 
ia favour of the electric locomotive, these items cone to 
10d. for the electric locomotive passenger train mile anc 
to ls. 8d. per electric locomotive goods train mile. Sub. 
tracting these costs from the total steam train mile costs 
of 2s. and 4s. 8d. respectively for passenger and goods 
service, there is left per electrie locomotive train mile 
ls. 2d. for passenger service and 3s. for goods service to 
pay for electricity and also to pay interest on the cost of 
the electric locomotives and of the electrical equipment 
sub-stations, the track conductors, section switches, a;d 
bonding of the rails. 

Considering first the interest on the capital required {o; 
electrical equipment, Mr. F. W. Carter estimates that with 
high-pressure direct-current equipment the cost of elec 
trifying a railway where, as in Great Britain, there is 0), 
the average one steam locomotive per mile of route— which 
is the case for the type of railway considered-—is approxi 
mately double the cost of the electric locomotives required. 
He also states that the cost of an electric locomotive js 
24 times the cost of the steam locomotive for equal draw 
bar pulland speed. The average capital cost this year of 
a steam locomotive may be taken as £7000, so that for 
each electric locomotive required on the railway its capital 
cost, together with that of the electrical equipment o1 the 
line exclusive of power-house and high-pressure trans 
mission, will to-day be some £35,000. In that figure no 
credit has been taken for displaced steam locomotives, 
nor, on the other hand does it include anything for struc 
tural alterations which it has been already urged should 
be made at the cost of the State since much larger interests 
than electrification are involved. If the revenue earned 
by the train mileage hauled by each electric locomotive 
has to pay interest at 5 per cent. on the capital cost of the 
then each passenger locomotive hauling 
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Great Britain would cos: some £300,000,000, and if coal 
ever rose to 45s. per ton the saving of 7,000,000 tons per 
annum would of itself pay 5 per cent. on the investment. 

The las: statistics published by the railways under the 
Railway Accounts and Returns Act, 1911, were for 1913. 
If in these returns the working cos. per steam locomotive 
are compared for several large railways running mors than 
12,000 passenger, goods and mineral! train miles for each 
mile of route over which the locomotives of each railway 
work, it isfound that these cos's are very similar. Average 
cos's for one typical main-line railway are therefore a 
rough indication of the cos.s for the o.hers. They may, 
however, be quite misleading for railways whose traffic 
is mainly passenger or for railways where goods or mineral 
traffic largely predomimate. The figures in the analysis 
which follows have little intrinsic value in themselves, but 
indicate tendencies, and that is all that is claimed for 
them. On the typical railway chosen there are roughly 
50 per cent. more passenger train miles than goods train 
miles run, and twice as many. goods locomotives as 
passenger locomotives used to run them. 

The cos: of running a passenger locomotive in 1913 
averaged over the year and the railways was £1240. Of 
this amount superintendence ; lubricants, small stores, and 
miscellaneous; repairs, renewals, and depreciation ; 
together with interest at 5 per cent. on the cost of the 
locomotive, amounted to £780, and coal and water to 
£460, which is 37} per cent. of the whole. The average 
number of passenger train miles hauled by each locomotive 
per annum was 27,000, and the cost per train mile for coal 
and water was 4d., and for the other items 7d., making a 
total per train mile of Ild. The cost of running a goods 
locomotive in 1913 averaged over the year and the railways 
was £1020. Of this amount superintendence : lubricants, 
small stores, and miscellaneous; repairs, renewals, and 
depreciation : together with interes: a‘ 5 per cent. on the 
cos: of the locomotive, amounted to £770, and coal and 
wa‘er to £250, which is 24} per cent. of the whole. The 
average number of goods train miles hauled by each loco- 
motive per annum was 10,000, and the cost per train mile 
for coal and water was 6d., and for the other items Is. 7d., 
making a total per train mile of 2s. 04d. During the 
present year the cost of coal has increased by 148 per cent., 
and all the other items making up the working costs, 
except interest, have been increased by percentages 
ranging from 120 to 212, so that now the working cost of 


40,000 train miles per annum must earn 10}d. per train 
mile and each goods locomotive hauling 20,060 train miles 
per annum must earn Is. 9d. per train mile to pay interest 
oa electrical equipment, including locomotives. The 
earaings for both interest and electricity were per passenge! 
train mile Ils. 2d. and per goods train mile 3s.; conse 
quently each passenger electric locomotive has 34d. 
and each goods electric locomotive has Is. 9d. left per 
train mile for electricity. 

I shall show later on that where in this country railways 
generate their own electricity the annual one-hour load 
factor—the maximum load averaged over one hour— does 
not exceed 40 per cent., except in one special and unique 
instance. If, however, railways can obtain electricity 
from power stations with great diversity of load reaching 
& maximum value of not less than 50,000 kilowatts, it 
may be possible to generate with a load tactor of about 
50 per cent., and under these conditions even at recent 
prices electricity for traction should be able to be bought 
for 4d. per kilowatt-hour at the generating station. At this 
price the 34d. and Is. 3d. available respectively per pas- 
senger and goods electric locomotive will provide 7 kilo- 
watt-hours per passenger train mile and 30 kilowatt-hours 
per goods train mile. Assuming 40 watt-hours per ton- 
mile as an average for passenger service, the average 

| weight of passenger train, including the locomotive, would 
be only 175 tons. Assuming 30 watt-hours per ton-mile 
as an average for goods service, the average weight of 
goods train, including the locomotive, would be 1000 tons. 

The assumptions made in this analysis are numerous, 
and doubtless controversial, but for the type of railway 
taken they are the same tor the passenger and for the 
goods electric locomotive, with the exception of the annual 
train miles worked, for which we must go abroad for 
our figures. It is for the traffic department to say what 
average weight of train would be required, to be hauled 
by an electric locomotive, but in order to earn the present 
| revenue per train mile the average passenger train, includ- 
ing its locomotive, should be more nearly 275 than 175 

| tons, while the goods train of 1000 tons is, of course, much 
heavier than is hauled in this country as an average. 

It has been already pointed out that this analysis 
only indicates tendencies, but I think it may be claimed 
that, basing the working costs of each kind of locomotive, 
steam and electric, on the average train miles hauled 
in a year, and placing the known increase in train miles 
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for passenger and goods respectivel y; the passenger electric 
omotive might have difficulty in earning sufficient 
snue to meet all present charges and have enough to 
spare to pay for electricity and for interest on the electrical 
equipment, while the goods locomotive could much more 
than do so, provided in both cases electricity is bought 
or produced by the railway at $d. per kilowatt-hour at the 
veyerating station. T must, however, insist once more 
that in an analysis of this sort the actual conclusion come 
to, which is in the form of the weight of passenger 
train and of goods train, including the locomotive, that 
can be hauled for the same working expenses now recessary 
for steam traction, has no intrinsic value, and if applied 
to any individual case might be most misleading. All that 
the figures show is that in a typical case for the same 
working expenses now incurred by steam traction, elec- 
trification is more in favour of goods haulage than of 
passenger haulage, and among the railway economies 
necessary to pay the enormously increased working 
expenses the electrification of goods and especially of 
mineral lines ought to receive due consideration. 


loc 
reve 


PreseNT USE oF Evecrriciry By British RAILways. 


With the exception of the 18 route miles of mineral 
line between Shildon and Newport which has been elec- 
trified by the North-Eastern Railway with great success, 
all the electrified railways in this country are of the sub- 
urban type, in that they are worked on the multiple-unit 
system, each unit consisting of a motor coach hauling or 
pushing one, two, or three trailers, these units being made 
up into trains of any length required to suit the traffic 
coaditions, capable of being driven from either end what- 
ever the formation may be. The feature of all suburban 
electrification replacing existing steam haulage has been 
first to restore a decreasing traffic,in cases where it had 
de*reased, and then to increase the traffic. Figures for 
several such cases have been published, and I only propose 
to add some particulars given me by Sir Herbert Walker 
for the Loadon and South-Western electrified suburban 
system. The length of route electrified is 49 miles, and 
the length of single track is 152 miles. The Diagram 
Fig. 1 shows the number of passengers carried during 
seven twelve-monthly periods. I only propose to sum- 
marise this table. Between 1913 and 1915 the total 
number of passengers carried annually by steam trains 
fell from 25,000,000 to 23,300,000, or 7 per cent. The first 
electrified section started in October, 1915, and the number 
of passengers carried in 1916 showed an increase of 26 per 
ceit. over the previous year. In 1917, when the pro- 
gramme of electrification was complete, the number of 
passengers carried showed an increase ot 41 per cent. over 
1915, and during 1918 an increase of 73 per cent. over 1915. 
The passengers carried last year amounted to over 
$0,000,000, with a car mileage of 5 per cent. less than in 
the previous year. During this year so far the 1913 
figures have been more than doubled. The London and 
South-Western Railway electrification has proved satis- 
factory not only in averting and restoring a diminishing 
traffic, but, assisted by war conditions, has been used to 
its utmost cavacity and proved a most valuable additional 
facility for the Government in meeting the restrictions 
placed on road motor traffic. 

In Great Britain at the end of 1918, as at present, there 
were 351 miles of railway route electrified—equivalent, 
wth sidings, to 834 miles of single track. By the courtesy 
of the gereral managers of fourteen of the leading British 
railways using electricity for traction, lighting, and power, 
[am able to give the total amount of electricity used for 
such purposes by these railways during last year. Also 
through the good offices of Mr. H. M. Hobart and the 
pu blie-spirited energv of Mr. Oehler, one of the associate 
editors of the New York Railway Aqe. I am able to give 
vou similar figures for eight of the railways in the United 
States. The information may be taken as fairly represen- 
tative, but, unlike that given for British railwavs. it is 
verv far from being complete. Moreover. it includes no 
underground railwavs. Six out of the eight railroads are 
trunk lines, where the maiority of the traffic is hauled by 
steam locomotives and about half of the 2762 miles of 
sinvle track for which figures are given is main-line elec- 
trification. For the eight railwavs in question during 
1918 the electricity used for traction was 478,000,000 
kilowatt-hours. with an annual one-hour load factor of 
1§ per cent. Almost exactly half of this electricity was 
bouvht at an annual one-hour load factor of 49 ver cent.. 
wile that generated by the railways hed a load factor of 
12 percent. For lighting and power 164,000,000 kilowatt- 
hours were generated and bought at an annual one-hour 
load factor of 44 vercent. Tt will be noticed that in every 
instance the load factor is better than on British railwavs. 
being above rather than below 40 per cent. Sixtv-eight 
American railways possess 760 workshops, two-fifths of 
which generate their own electricity for power, and a 
total of 366,500 horse-power is connected to the supply. 

On the tourteen British railways, which possess all the 
electric traction and by far the greater part of the use of 
electricitv for other purposes in this country. the total 
kilowatt-hours used during 1918 for traction were 
100,000,000, and the kilowatts of maximum demand 
averaged over an hour were 123,000. Consequently the 
annual one-hour load factor was 37 per cent. Ninety 
per cent. of the electricity was generated by the railwavs 
at an annual one-hour load factor of 41 per cent. The 
remaining 10 ver cent. of the electricity was bought 
and from the ficures of maximum demand given, which 
are generally difficult to estimate, the load factor is 19 per 
cent. The important point is that for suburban services 
many of them continuous for 20 hours or more. the greatest 
annual load factor which has been obtained in this country 
when railways venerate their own electric power is about 
40 ver cent. It is probable that the electricity hought 
had about the same load factor. The load factor for the 
eiectricitv used for lighting and power is referred to later 
in its proper place. The total use of electricity. by the 
fourteen railwavs for traction, lighting, and power. in 1918 
amounted to 517,000.000 kilowatt-hours, and the annual 
01°-hour Inad factor was 34 ner cent. 

When the war started British railways were actually 
committed to the carrving out of additional electric trac- 
tion. and with it a certain amount of power end lighting 
which was stopped by the war. Had this work been carried 


. . ' 
hauled by an electric locomctive at reasonable figures 
‘ 
would have been 357,000,000, at an estimated load factor 





out, the estimated kilowatt-hours of electricity generated 


of 43 per cent. But for the war, the total electricity 
generated and bought by the fourteen railways during 
1918, including these commitments, would have been 
875,000,000 kilowatt-hours at an annual one-hour load 
tactor of 37 percent. For 1918 no complete returns of the 
electricity sold by public supply authorities in the United 
Kingdom are available. In 1914 it was 2,100,000,000 
kilowatt-hours, and in 1917 3,520,000,000 kilowatt-hours. * 
It has been estimated at 4,200,000,000 kilowatt-hours in 
1918, it being of course understood that this figure is only 
for supply authorities. and is exclusive of the quantities 
privately generated. The fourteen railways therefore 
actually used for all purposes in 1918 12} per cent. of the 
quantity generated by supply authorities, and would have 
used 20 per cent. taking account of such part of it as would 
have been bought, supposing their actual commitments 
had not been stopped by the war. 

Apart from the importance of the present railway load 
as compared with the whole load of the supply authorities, 
a proportion which is quite certain to increase as soon as 
railway policy is defined, I have insisted on quoting a 
number of figures, including load factors, because there 
has been a tendency in some quarters to exaggerate the 
value of the railway load factor, which it will be seen both 
in actual fact and in estimate is in this country below 
40 per cent. for the densest type of suburban service. 
The highest railway traction annual one-hour load factor 
in this country for one of the most dense electric services 
in the world—the London tube service—reaches 48 per 
cent.. and is the same for traction as for lighting and 
power. But this value is altogether exceptional. — 


(To be continued.) 








NON-FERROUS MATERIALS. 


Tue following particulars, which were published as 
Notice No. 6 on November 12th, show the s‘ocks—exclu- 
sive of old metal and scrap—in this country in possession 
of the Minister of Munitions on November Ist :-— 


Norember 1st, 1919. 


Tons. 
Copper a5 18,492 
Spelter (G.O.B.) 14,727 
Spelter (refined ) 11,563 
Aluminium 9,353 
Soft pig lead. . 64,832 
A ere 2.100 
Antimony regulus 3,200 


It is explained that a proportion of the above stocks is 
already sold to the trade for forward delivery. 








AN AMERICAN COALING STAITH. 


Portable creosoting plants for the treatment of sleepers 
in the woods where they are cut and seasoned are employed 
by some American railways to reduce the cost of hauling 
the sleepers for long distances to a central plant and then 
hauling them back to be put in service. For this service 
and for use at the smaller timber yards, the Pennsylvania 
Railway has a portable plant for facing the rail seats, 
boring the spike holes, and impregnating with creosote. 
On a 50ft. steel frame platform wagon are three retorts 
4ft. in diameter and 63ft. long, each holding seven trams 
with about 100 sleepers. Two of the cylinders are side 
by side, with the third above them, and ordinarily the 
first two are sufficient for the work. The trains of tram- 
cars are operated by a cable on the drum of a petrol 
winding engine. Creosote is pumped in at about 200 Ib. 
pressure and 6001b. pressure then applied for impregna- 
tion. The cylinder car is not enclosed. but the wood- 
working machinery is mounted in a 50ft. steel frame 
covered wagon having a 60 horse-power petrol engine and 
a 50 horse-power boiler to generate steam for the pumps. 
The shavings and wood refuse are used with coal under this 
boiler. For use on a siding or forest branch line along 
which the sleepers are stacked the plant can propel itself 
slowly, taking up the untreated sleepers and leaving them 
behind treated and ready for use after proper drying. 








PORTABLE CREOZOTING PLANTS. 


A large coal shipping pier or coaling staith being built 
by the Central Railway of New Jersey is of armoured 
concrete construction with two car dumping machines for 
loading coal in bulk and concrete bins for loading bunker 
coal to steamers and harbour tugs. It will have a capacity 
for delivering 6,000,000 tons of cargo coal and 1,000,000 
tons of bunker coal annually, and its cost will be about 
£600,000, including a sorting yard having 25 miles of lines 
and heater sheds for thawing cars of frozen coal. The pier 
will be 1584ft. long, 184ft. wide for 970ft., and 66ft. wide 
for the remaining distance. Each dumping machine is 
built to handle 110-ton cars 55ft. long, with a capacity of 
twenty-five cars per hour or forty-five cars per hour during 
a short period. The car is run on to a cradle 30ft. above 
the water and is then raised 28ft. The coal is dumped 
into a screening pocket, the fine material falling upon a 
belt. conveyor, which delivers it to a separate bin. Other 
belts will deliver coal to the bins for bunkering. The 
loaded cars run over a gradient of 1 in 100 to an incline of 
1 in 8, a cable operated pusher coming up behind the car 
and pushing it up to the cradle. The empty car pushed 
off by the loaded one runs down a gradient of 1 in 8, its 
momentum carrying it up a switchback or reversing 
incline of 1 in 6, and on coming down this it returns to 
the yard on a gravity incline of 1 in 66. Steam power is 
used for the car dumper and car pusher, while electricity 
is used for the discharging apron and chute, the conveyor 
and the winches for hauling vessels into position. 





* “ Journal I F.F.,” 1919, vol. 57, p. 409. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


STANDARD SPINDLE NOSES FOR MILLING MACHINES. 


Srr,—May we beg the indulgence of a final word on this 
subject. Referring to the letter in your issue of November 14th, 
signed by Mr. I. H. Wright on behalf of the Associated British 
Tool Makers, Limited, we confess to a considerable respeet for 
the experience in heavy milling of the Cincinnati Milling Machine 
Company, who have designed, and are responsible for, the 
spindle nose adopted by the above Association, but we would 
respectfully point out that the first experiments in really heavy 
milling, which showed the necessity for the abandonment of the 


‘old screwed spindle nose, were made, not in Americe, but in cur 


works, end were fully described in @ paper read by the under- 
signed before the Manchester Association of Engineers cn 
November 23rd, 1912. 

In this paper full descriptions of the experiments which proved 
the weaknesses of the old type of spindle nove were given, and 
the new nose was then adopted by us efter proof that it was a 
practical and successful design. 

At that period practically every maker of horizontal milling 
machines, both in this country and in Americe, was using the 
screwed spindle nose, and continued to use it for a considerable 
time after the publication of the paper in question. We our- 
selves, as a result of the experiments, were so convinced of the 
defects in the screwed spindle nose, that we at once abandoned 
it. the taper nose having been used continuously since then 
with uniformly satisfactory results. The Americen experiments 
in heavy milling, which resulted in the introduction of the 
Cincinnati spindle nose, were undertaken at a much later dete, 
and were probably stimulated by our own experiments, which 
were pretty widely published. 

We feel safe in saying that our own design has been tested for 
a very much longer pericd then the Cincinnati design, and that 
it is a practical success, both for small cutters and for large 
inserted blade cutters. It may be true that America is supposed 
to lead in such matters, but we suggest thet credit should be 
given to this country where such credit has been fairly earned. 

Our criticisms of the Cincinnzti spindle nose were given in our 
last letter published in THE ENGINEER of October 3Ist, 2nd we 
do not wish to edd anything to them. 

With regard, however, to the criticisms of our own spindle nose 
made in Mr. Wright's letter, we may state that the taper spindle 
nose is not likely to be bruised, 2s it is hardened on the taper, 
and that the effect of a bruise in making a cutter run out of 
truth would be the same for any type of nose, whether taper or 
varallel, so that this criticism could herdly be applied to our 
taner nose as ageinst any other design. 

Exnerience hes proved that the central bolt is not too long or 
too elastic to keep the cutter firmly seated upon the taper. 
Our experience hes also shown thet this taper is not undesirably 
short. and does not act as a sphericel joint; cutters of any 
vreacticel size can be held perfectly firmly and truly on the taper 
nose by means of the central bolt. 

The present position appears to be this: that we have sug- 
gested our own series of spindle noses 2s the basis of a new 
standard: the Associated British Machine Tool Makers have 
advocated the Cincinnati design as an alternative. _We have 
criticised the Cincinnati design, and they have defended it 
and criticised our own: we have replied to their criticisms of 
our design, so that the matter might well now be left to the 
judgment of your readers, although we shall be happy to answer 
any questions as to the manufacture or use of our own type of 
spindle nose, which we still think is well worthy of consideration 
as a British standard. 

For ALFRED HERBERT, LIMITED, 
P. V. VERNON, 

Coventry, November 17th. Director. 


ELECTRIC WELDING AND ITS APPLICATION TO SHIP- 
BUILDING. 


Srr,—In the interesting paper by Mr. Oscar Kjellberg on the 
above subject, reproduced in your issues of October 3]st and 
November 7th. reference is made to the all-welded sea-going 
barge built last year at Richhorough. 

May we point out that in the construction of this vessel 
Quasi-Are electrodes, and not those of Mr. Kiellberg’s company, 
were alone used. No electrodes other than those of the Quasi- 
Are Company are permitted by either Lloyd's Registry of 
Shipping or the British Corporation for the Survey and Registry 
of Shipping to be used in welding the more important structural 
parts of vessels intended for classification by either society. 

For Tue Quast-Arc Company, LIMITED, 
(Signed) CHARLES CHAMPNESS, 
Joint Managing Director. 

London, November 14th. 


CHANGE-SPEED LINKAGE GEAR. 


Str,—-Mr. Henry Davey, in his inquiry for a link coupling 
whereby one shaft is driven at. twice the speed of another 
probably refers to Galloway’s form of the “ drag-link ”’ coupling, 
which will be found in Kennedy’s “ Kinematics ’’ (Realeaux). 
It consists of two cranks, one of which is equel in length to the 
distance between the crank centres. while the second crank and 
the drag-link connecting them are equal to one another, but 
longer than the first crank. 

The shorter crank will make two revolutions for each revolu- 
tion of the longer one, but the angular velocity will not be 
uniform. The driven crank also requires a fly-wheel to carry it 
over the dead points. 

E. A. Forwarp. 


London, November 19th. 








An International Fair is to be held at Barcelona from 
May 15th to 30th, 1920, and in each succeeding year. The 
Fair is to be open to all business men and wholesale buyers 
of all countries, and exhibitors will have the benefit of 
facilities for transport and of modified Customs duties. 
Correspondence on the subject should be addressed to La 
Direecion General de la Feria de Barcelona, Fernando 30, 
Barcelona, before January 15th. 
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OLYMPIA MOTUR SHOW—40-50-H.P. NAPIER CAR 


(For description see page 514) 
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FIG. 25—GENERAL VIEW OF CHASSIS 




















FIG. 26—THE TRANSMISSION GEAR FIG. 27—THE ENGINE 























FIG. 283—-THE BACK AXLE AND ANTI-ROLLING DEVICE 
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Motor Car Show at Olympia. 
No. III.* 


Tun Lanchester car has always had a very high 
reputation both for quality and originality of design. 
For next year’s output the firm will devote all its 
energies to the production of a 40 horse-power car 
with singularly attractive lines. A view of the 
chassis is given in Fig. 29. The engine has six cylinders, 
each 102 mm. by 127 mm. bore and stroke, the cubic 
capacity of the whole being 5987 c.C. and the R.A.C, 
rating 38.4 horse-power. The cylinders are cast in 
blocks of three e.nd have overhead valves operated by a 
cam shaft and skew gearing. The crank shaft is 
carried in seven bearings which are lubricated by 
pressure. The pistons are of aluminium. 

One of the special features of the car is the gear-box, 
which embraces three separate trains of epicyclic 
gears, shown diagrammatically in Fig. 30. In the 
low gear the centre element or sun pinion A, being 
mounted on an extended portion of the crank shaft, 
is in driving connection with the engine. The“ star” 
element consists of three arms B, having a pin at the 
extremity of each carrying the planet pinions C. 
This element is indirectly connected to the trans- 
mission shaft. The outer element consists of the 
internally toothed ring D, which is mounted on a 
bearing on the crank shaft extension and is free to 


revolve independently of the crank shaft. The 
friction blocks E act on the drum D, and if it 
be gripped by the blocks while the engine is in 


motion the sun pinion A, which is rotating, will 
cause the pinion star—-and consequently the trans- 
mission shaft—-to follow round slowly. So far the 
year resembles the customary epicyclic gear. The 
action of the intermediate gear is more intricate. 
The low-gear drum D, when this gear is in use, is 
stationary, as explained, but when the main dlutch or 
high gear is in use the whole of the change-speed gear 

including this drum—-revolves together. Thus the 


drum the crank shaft and sun pinion, rotating in one 
direction, causes the ring L, and consequently the 
transmission shaft, to rotate in an opposite direction. 
The three trains of gears are contained in three drums, 
through which the crank shaft extension passes to 
the clutch, and the gears are actuated by arresting 
the motion of the drum of the required gear. The 
| selection of the gear is effected by means of a side 
lever and gate. 

The clutch is of the single plate pattern. The pro- 
peiler shaft is enclosed in a torque tube forming part 
of the underslung worm-driven rear axle, which has 
floating shafts and is attached to cantilever springs. 
This car is fitted with Lucas dynamo lighting and 
electric starting gear and has dual ignition. 

Another car which has deservedly acquired a very 
high reputation for value and reliability is the Rover. 
Certain improvements have been introduced into the 
1920 car. The engine remains the same size, namely, 
75 mm. by 130 mm., and while the Treasury rating is 
only 13.94 horse-power, the engine is said to be 
capable of developing 28 brake horse-power. One 
of the changes that have been introduced is the 
alteration of the position of the petrol tank, which is 
now carried at the rear of the chassis and feeds the 
engine by means of vacuum. A self-starter is also 
provided. The gear-box has undergone some modifi- 
cation, but generally the chief change that has been 
introduced is that of price, which is now more than 
double that of the pre-war car. The Rover Com- 
pany is also responsible for a new car to satisfy 
che needs of those who are not so well endowed with 
this world’s goods that they can afford a high-powered 
tar. It is an 8 horse-power light car with an air- 
cooled engine. The engine has two horizontal- 
opposed cylinders 85mm. by 88mm., which drives 
the rear axle through a clutch, three-speed gear-box, 
and worm. The whole machine only weighs about 
8ecwt. and will seat two persons. We have already 


dealt with the Angus-Sanderson and Austin cars. 
The Sunbeam Motor Car Company, Limited, 


exhibited cars of two powers, namely, a 16 horse- 




















FIG, 29—LANCHESTER CHASSIS 


low-gear drum revolves at the same speed as the sun | power four-cylinder and a 24 horse-power six-cylinder, 


pinion and crank shaft extension A. It is therefore 
obvious that if the low-gear drum be made to rotate 
at a speed intermediate between these two extremes 
and in the same direction as the sun pinion an 
intermediate gear will be obtained. ‘To bring this 
about the low-gear drum is attached to the “ star” 
element of the compound gear F, while the drum, 
known as the compound-gear drum, is fixed to the | 
centre element G of the sun pinion, and the trans- 
mission shaft J carries the outer element or internally 


toothed ring H. Imagine, then, the sun pinion, 
which is mounted on the crank shaft extension, 


rotated at a given speed and the transmission shaft 
element rotated in the same direction at some speed 
between the high and low speeds. As the compound- 
gear drum, the centre element G of which is stationary, 
is locked by means of the friction brakes, and the 
transmission shaft are assumed to be revolving in a 
given direction, it follows that the star element F 
revolves in the same direction but at a lower speed. 
The star element F is, however, fixed to the low-gear 
drum, which is therefore revolved at a speed inter- 
mediate b_ tween those atwhichit revolves when the low 
or high-speed gears are in use and in the same direction. 

The peculiar feature of the Lanchester gear is that 
the interaction is obtained from the driven element. 
In the diagram under consideration—the middle draw- 
ing in Fig. 30—the sun pinion ring G and outer ring H 
are enlarged to enclose the low-gear system, for pur- 
poses of lucidity. In reality the sun pinion ring Gis 
approximately the same size as the low-gear sun 
pinion, The reverse gear in the bottom diagram can 
be regarded as a simple train of gears, except that the 
third wheel is internally toothed and encloses the 
others. “I'he reverse drum K holds what corresponds 
to the star element in the other gears, which, in this 
case, are merely idle pinions. These pinions are in 
gear with the teeth on a sun pinion mounted on the 
ciank shaft extension and also with the ring L, 
which is attached to the low-gear pinion star and thus 
to the transmission shaft. On gripping the reverse 

** No. II. appeared November 14th. 





both of which embody this firm’s latest practice. 
The former has a monobloc engine, 80mm. by 
150 mm., Treasury rating 15.9 horse-power, centri- 
fugal pump water circulation, pump _ lubrication, 
magneto ignition, Claudel Hobson carburetter, four 
forward speeds, gate change, leather-faced cone 
clutch, helical bevel gears for the final drive, dynamo 
lighting and electric starting apparatus. The valves 
of the engine are all on one side and inclined and 
silent chain distribution is used for the valve mech- 
anism. The six-cylinder engine has the cylinders cast 
in blocks of three, with the valves on one side and 
inclined. The cylinders are 80 mm. bore by 150 mm. 
stroke and the engine is rated at 23.8 horse-power. 

It is certainly not by startling innovations, new 
designs, or radical departures that the fame of the 
Rolls-Royce car has been built up, and the 1920 car 
shows no marked departure from the established 
policy of this firm. The new car has a six-cylinder 
engine with a 48.6 horse-power Treasury rating, 
the cylinders measuring 4}in. by 4}in. The chassis 
includes some noteworthy improvements, two of the 


|most important of which are :—(a) Alterations to 


and reduction of weight in certain engine parts, 
resulting in an increase of “ liveliness’’; (b) a new 
electric engine starter, which is now part of the 
chassis equipment. The only similarity to existing 
systems is the fact that the power for the engine 
starter is derived from a battery, which, incidentalty, 
also feeds the electric light circuit and battery ignition. 
The company claims to be able to produce a silent 
starter. It may be stated, without going into detail, 
that the motor drives the engine actually through 
the gear-box and main clutch. To put the engine 
starter into action pressure on a knob only is necessary. 

So far we have dealt almost exclusively with cars 
built more or less on conventional lines. There 
were several vehicles in the Show in the design of 
which distinctly new departures from tradition have 
been made, such, for instance, as the Enfield-Alldays 
and the Cosmos. The former has already been 
described in these pages—see THE ENGINEER, 





The Cosmos car resembles the 
Enfield-Alldays only in that it is propelled by an 
air-cooled engine. The object of the designer has 
been to produce a really sound light car to seat three 
persons, which will be manufactured in large quan- 
tities when all the necessary preliminaries have been 


Juwy llth, 1919. 


completed. The three-cylinder radial engine is of 
the inverted Y type, the cylinders having a bore and 
stroke of 89 mm., giving 11.9 horse-power according 
to Treasury rating. The cylinders are constructed 
with separate heads, the barrel portion being made 
from close-grained cast iron and the head of aluminium 
alloy with cast-in steel valve seats—the result of 
extensive experience with aeroplane engine con- 
struction. The stainless steel valves are in the 
cylinder heads and are operated by overhead rocker 
mechanism and push-rods. An aluminium crank 
case extends round the fly-wheel at the rear end to 
join up to the gear-box unit. The crank shaft follows 
aero-engine practice, and is built up from two stamp- 
ings of 40-ton tensile steel, the attachment being 
made at the crank-pin. The pistons are aluminium 
die castings, and the connecting-rods differ from 
those of current practice, inasmuch as they are not 
split at the big end, but carry the outer race of the 
roller assembly forming the big end bearing. The 
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FiG. 30—LANCHESTER SPEED GEAR 


inner race and spacing washers are threaded on to 
the crank shaft when this is being built up. The 
cam shaft is situated on the front of the engine and is 
driven by helical gears. The lubrication is under 
pressure and automatic. Ignition is by generator, 
batteries and coil. A large fan is mounted directly 
on the forward end of the crank shaft and passes a 
continuous stream of air over the cylinders. There is 
nothing very novel about the transmission, which is 
through a single dry-plate clutch and gear-box and 
tubular propeller shaft to a spiral bevel wheel on the 
axle shaft, no differential being fitted. The system 
of spring suspension is radically different from that 
of other ears, there being no longitudinal plate springs. 
Instead of these the necessary flexibility is imparted 
to the chassis by anchored transverse helical springs, 
the ends of which are connected by bent levers 
fulerumed on the frame to brackets on the axles. 
The chassis complete only weighs 8} ewt. 

Although the 11.9 Bean car is constructed on more 
or less orthodox lines, the designer is obviously quite 
au fait with the best modern practice. It is a dis- 
tinetly moderate priced car of excellent workmanship, 
with a monobloe engine 69 mm. by 120 mm., forced 





lubrication, thermo-syphon cooling, high-tension mag- 
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neto. three-speed gear-box, and helical bevel drive to 

the back axle through a tubular propeller shaft. The | 
car is fitted with electric lighting and starting set, and 
is a credit to its builders, A. Harper, Sons and Bean, 
Limited, Dudley, Worcestershire. 

In the light of modern practice it seems strange 
to revert to separate castings for each of the six 
evlinders of a petrol engine, as is the case in the 
Straker-Squire car. The cylinders have a bore and 
stroke of 80mm. and 130mm. respectively, the 
Treasury rating being 23-25 horse-power. As a 


rocking levers. 


Special provision is made for lubri- 
cating these parts through a hollow cam shaft. With 
the engine isincorporatedall theadditional equipment, 
such as electric starter, dynamo for lighting, and two 
separate and independent ignition systems. Fig. 25, 
page 512, is a side view of the chassis, Fig. 28 a view of 


| the rear axle and anti-rolling device (see Tae ENnat- 
NEER, Oct. 24th, 1919, for other details), Fig. 26 the 


transmission gear and central gate change-speed levers, 
and Fig. 27 a view of the engine and carburetter. The 
engine is of particularly neat, and the extended 


American Engineering News, 
PLANK MATTRESS FOR DRAINAGE CANA\. 


High velocities of flood water occur in some of the main 
canals of the Little River drainage district in the United 
States, and they were paved or revetted with stone on tho 
slopes, but it was found that the bottoms were being eroded 
to such an extent that further protection was necessary, 
The plan adopted was to cover the bottom with a mat 
built of planks and weighted down with stone. The 














matter of[fact, the engine is said to give,70 horse- 
power at 2500 revolutions per minute, equivalent 
to 1 horse-power per 7 Ib. of engine gross deadweight 
while the total weight of the chassis complete is only 
17 cwt. The cylinders are cast on the front and rear 
sides with large openings, which give excellent sup- 
port to the cores when casting enable the cylinders 
to be set up between V blocks when machining and 
ensure concentric walls. The advantage of ease of 
handling for dismantling however, somewhat 
discounted by the number of large water joints which 
have to be made and kept in order. The valves are 
large and of the tulip type. They are fitted with 
double valve springs and are placed overhead, 
the cam shaft being situated on the top of the evylin- 
ders and carried in an aluminium one-piece casing. 
The cam shaft is tubular, allowing the oil to be fed 
through it to the bearings. The cams operate the 
valves through rocker levers, which are fitted at one 
end with a roller and at the other with a hardened 
adjustable screw. They are attached to the steel 
covers of the cam casing. As there is a small separate 
cover for each cylinder their removal together with the 
inlet and exhaust rockers is easy. It will be gathered 
from the illustrations Figs. 31 and 32 that the spiral 
gear on the crank drives direct on to the vertical 
shaft and thence to the cam shaft by means of another 
pair of spiral gears. The spiral wheel on the crank 
shaft also meshes through an intermediate gear with 
a pinion for driving the water pump, electric generator 
and magneto. The intermediate pinion previously 
mentioned is attached to a spindle which runs back 
into the crank case and thus drives the oil pump. 
To allow for variation in manufacturing and also 
expansion, the vertical drive is provided with two 
simple ring type universal joints. These joints are 
made of spring steel and have, so we gather, proved 
satisfactory and durable. The cam-shaft wheel is 
bolted to the flange, a row of bolts prov:ding a means 
of getting accurate setting of the cams. The pistons 
are made of an aluminium alloy and have cast iron 
rings, while the lubrication is by pressure from a spur 
type oil pump. A high-tension variable magneto, 
by Thomson-Bennett, is mounted on the same shaft 
as the generator and pump. The magneto and 
dynamo drives, platform, &c., are all interchangeable 
on the same base; therefore. in the event of the 
dynamo having to be dismantled, it is quite an easy 
job to transfer the magneto to the dynamo platform. 
The gear-box contains a special lubricating device, 
by which oil entering the driven shaft is flung into 
bushes of the front universal joint, keeping it well 
lubricated. 

The policy of D. Napier and Son, Limited, for 1920 
is to produce one model only of the highest grade, 
and the _ result a six-cylinder 40-50  horse- 
power car, the cylinders of which are cast in a single 
block. Aluminium is made use of wherever possible, 
and cast iron liners are provided for the cylinders. 
The cylinders are 4in. bore by 5in. stroke, and the 
Treasury rating of the engine 38.4 horse-power. The 
engine is a particularly “‘ clean ” job, and it has over- 
head. valves and a helical gear-drivea cam shaft 
operating the two valves of each cylinder through | 


is, 


is 


FIGS. 31 AND 32—STRAKER-SQUIRE ENGINE 


use of aluminium in the new design has enabled a 
great reduction of weight to be effected per horse- 
power. It is claimed that the power developed is 50 per 
cent. in excess of that of the pre-war model. All the 
working parts of the engine are enclosed and the 
valves, with their actuating mechanism, are mounted 
on a single detachable head, enclosed in an aluminium 
oil-tight cover. Both inlet and outlet valves are easy 
of access; in fact, practical!y every detail of the 
chassis is the result of rigid tests and long experience. 
The total weight has been reduced by several hundred- 
weights, although a stronger chassis frame is incor- 














FIG. 33—-STRAKER-SQUIRE ENGINE 


porated. This, the builders point out, is a most 
important feature, as it results in a rigid base for the 
body, which may therefore be made very light. 








CONSIDERABLE a‘tention was devoted in the daily Press 
recently to alleged difficulties in the way of the transport 
of china clay from Fowey and other places. Since then 


' Sir Eric Geddes has stated that the traffic is now being 


conveyed by rail to Gloucestef and thence to the Potteries 
by canal. 


planks are lin. by 8in., laid longitudinally, laced together 
with transverse wires and having transverse poles 

intervals to prevent movement of the rough stone paving 
These lacing wires are 4ft. apart and the 6in. poles sft 
apart, the latter being secured to the plank mat or deck 
by wire lashings. This flexible plank mat, about 40ft 
wide, was built in sections 50ft. long, which were placed 
upon stout wires stretched across the channel and secure!) 
anchored. When a stretch of 300ft. had been built th: 
upper end was attached to a transverse anchor cable and 
lowered to the bottom, being weighted \.th stone blocks 
It had been intended to lower it gradualiv, but the water, 
checked by the partly submerged mat, poured over it with 
such velocity that it was thought best to cut the suspen 
sion wires and let the whole mat drop into place. Each 
side of the mat has a longitudinal line of poles 5ft. from 
the edge, forming a toe for the stone block paving of the 


side slopes. 
WATER SUPPLY FOR A GROUP OF CITIES. 


An interesting development in waterworks engineering 
in America is the Matin water district, in California, which 
has a single supply system serving a number of small 
towns and communities. A reservoir on the Lagunitas 
River is formed by an arched dam of 465ft. radius, but 
built of gravity section. It is about 100ft. high and 350ft 
long on the crest. An unusual feature is the use of dis 
charge syphons for the spillway or weir of the dam, Thes 
are six in number, 3ft. by 7}ft. in cross section, being chan 
nels formed in the concrete of thedam. They are separated 
by 3ft. of solid concrete. At about half the height of the 
dam the syphon legs lead out to the rear face and discharg: 
into an apron formed on the slope of the dam with guide 
walls converging to a discharge into the old river bed 
The discharge capacity of the syphons is 4000 cubic feet 
per second. Each syphon has two horizontal air vents 
6in. by 24in. at the level of the crest or overflow lip of the 
syphon, these vents leading to the face of the dam. In 
the dam are formed inspection galleries 4ft. by 7ft. Grout 
ing holes were drilled into the rock foundation and carried 
up through the concrete by iron pipes ending in th 
galleries, so that grouting of the rock can be done in future 
if found desirable. An outlet tunnel 8700ft. long is of 
horseshoe section, 8ft. by 8ft., with semi-circular roof, sides 
of 8ft. radius, and invert of 12ft. radius. 


AMERICAN ROLLER CREST DAM. 


The largest dam in the United States having a movable 
crest of the roller type is that on the Grand River, built 
for the United States Irrigation Bureau. The roller crest 
was adopted as giving a greater waterway than Taintor 
or Storey gates, and at about the same cost. The dam is 
of concrete, 450ft. long, with six bays of 70ft. each between 
the piers. In each bay is a roller or hollow steel cylinder 
7ft. in diameter and 74ft. 9in. long, the ends projecting 
into recesses in the sides of the piers and rolling on smooth 
plates embedded in these recesses, these plates being set 
at an angle of 20 deg. from the vertical. Around each end 
of the cylinder is a circular rack carrying a chain which 
passes over a drum on the top of the pier. One of these 
drums is operated by an electric motor, while the other 
carries a safety chain. An exterior rib or flange 3ft. high 
on the cylinder is faced with a wooden sill which bears 
against a similar sill on the top of the concrete dam, thus 
making a seal or water-tight joint when the roller crest 
is lowered. Flexible diaphragms at the ends carry oak 
blocks, which are held in place against the faces of the 
piers, thus sealing the joints at the sides. For the sluice- 
way there is a similar roller 15ft. in diameter and 60ft. 
long. The 3ft. flanges on the 7ft. rollers of the main dam 
give a total height of 10ft. for this movable crest. 
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Railway Matters. 





Tue Ministry of Transport is preparing figures as to the 
rolling stock position. They are to be published when 
ready. 

\ TRAUN from Chester ran into the buffer stops at Crewe 
on Monday morning last. Nine passengers complained of 
inj ury. 

A COMMISSION has been appointed by the Minister of 
Communications and Public Works in Brazil to make a 
study and prepare a report for standardisation on the 
State-owned railways. 

THe Buenos Aires Western Railway Company has 
arranged for a three years’ oil fuel supply at a price equal 
to less than £3 per ton for coal delivered in Buenos Aires. 
The present price of coal is £6 per ton delivered. 

THE existing arrangements whereby the East Coast 
route takes the traffic between London and Edinburgh 
and the West Coast the Glasgow traffic is not, according 
tu a statement in Parliament recently, likely to be altered 
at present. 

Tue South Indian Railway Company’s steamers in 
the Indo-Ceylon service continue to be worked at a loss, 
the expenses during the last railway year having exceeded 
the receipts by £15,080. Arbitration between the railway 
company and the Ceylon Government has been offered, 
but with such limitations and reservations that the former 
could not accept it. 

To succeed Mr. G. P. Culverwell, whose death was 
announced in this column of our issue of the 14th instant, 
the directors of the Belfas and County Down Railway have 
promoted Mr. P. A. Arnott, the company’s assistant engi- 
necr, to be engineer. Mr. R. G. Miller, the locomotive 
superintendent, is retiring afcer forty years’ service, and 
is being succeeded by Mr. J. L. Crosthwaite. 

Wirx the return from the United States of Sir Albert 
Stanley, the chairman of the Metropolitan District Rail- 
way and its allied tube railways, a very efficient publicity 
campaign has been opened to retain and restore the 
popularity of the underground systems in face of the great 
difficulties they have had to contend with. One means 
employed, which, though effective, is annoying to 
passengers, is a poster which fills the whole of a side light 
in the coaches, and brings back the inconveniences expe ri- 
enced when the blinds had to be lowered during the war. 


Ir was generally thought that, when the railway com- 
panies succeeded in the 4 per cent. increases of rates case 
Associated Portland Cement Manufacturers v. Great 
Northern Railway—the advance in rates made as from 
July Ist, 1913, would be accepted by the traders. We 
hear, however, that another case will shortly come on 
for hearing. The advances in question were a sequel to 
the railway strike of 1911, and were sanctioned by the 
Railway and Canal Traffic Act, 1913, where they were in 
consequence solely of improved conditions of service for 
the companies’ servants. 


Of the 32,707 tons of steel rails exported from the 


United States during a recent month there were : 
England, 1992 tons; Scotland, 200 tons; Mexico, 1992 
tons; Jamaica, 145 tons; China 933 tons, Japanese 


China, 772 tons; India, 1677 tons: Straits Settlements, 
191 tons; Dutch East Indies, 5613 tons; Japan, 12,770 
tons. Points, crossings, and fish-plates to the value of 
4101 dols. were sent to England, and 602 dols. to Scotland, 
and there were also the following :—Mexico, 44,762 dols. 
Brazil, 29,368 dols.; India, 1087 dols.: , Dutch East Indies, 
29,002 dols.; and Japan, 33,989 dols. 


WueEN the American-built locomotives were sent to 
France for the use of the Allies it was at first the prac ice 
to take them partly to pieces and pack the parts in boxes. 
News that locomo!ives were being sent bodily from Eng- 
land to France by train ferry fired the authorities, includ- 
ing the Baldwin Locomotive Works, to ship some of theirs 
to France completé. The only thing taken off wag the 
cab, and it was placed in the tender. The side reds and 
the Walschaerts gear were put in the fire-box. The first 
ship took thirty-three engines in this way, and but for the 
Armis ice 300 locomotives per month would have been so 
shipped. Of the ships carrying railway material from the 
United States to France, only three were los:. The 
Americans built twenty-two engine sheds and, in antici- 
pation of the extension easiwards of the front, had plans in 
hand for twenty-four more. 


THE * calling-on” signal referred to in the Board of 

Trade report on a collision at Preston mentioned on page 
424 of our issue of October 24th is an arm introduced by 
the London and North-Western Railway Company in 
the early ‘eighties in order to reduce hand signalling. Its 
appearance in daylight is very distinctive and at night no 
light is shown when the arm is at danger, but a small 
green light is revealed when the arm is lowered. It is 
fixed low down the post and cannot be mistaken for any 
other signai, particularly as the standard rule says that 
the arm is not to be lowered until the train has been brought 
to a stand at it. The Lancashire and Yorkshire adoptcd 
the same arrangement. Other railway companies have 
calling-on arms, but of different shapes. It is, however, 
questionable whether a more dis:inetive arrangement 
than that adopted by the two companies named above 
exists. When lowered the calling-on arm permits the 
driver to draw forward as far as the line is clear. 
_ THERE may be expected any day now cable advices 
from the United States as to the passage of the Railroad 
Bill with which the name of Senator Cummins is associated. 
It has already been arranged that the railways will return 
trom Federal control to company ownership at the end ot 
the present year, and the Bill in question will not modify 
that arrangement. There is, however, to be compulsory 
amalgama: ion so that there will be about a dozen systems. 
The Government is to continue for six months the guarantee 
of the net receipts on the basis of an average of the three 
years ended June 30th, 1917. The Government has 
declined to take action as to raising rates, but will not 
Oppose an application by the companies. Cash advances 
made to the companies in excess of the amounts due to 
them are to remain on loan for fifteen yeas at 6 per cent. 
per annum interest. There were clauses in the Bill. for- 
bidding strikes, but they have had to be withdrawn. 





Notes and Memoranda. 





IN spite of the arduous nature of their work, the number 
of involuntary stops made by motor buses on the London 
s‘reets during the last twelve months works out at the 
extremely low figure of one stop for every 10,000 miles run. 

ACCORDING to some particulars given in a Leipzig paper, 
if plant were ins:alled in the water power stations of 
Germany and Austria, which would utilise flows of water 
exceeding the average, when available, 5,760,000 kilowatt- 
hours of eleciric energy could be provided. With this 
power, and 500,000 metric tons of coke, as much as 
6,500,000 tons of calcium carbide, valued at 910 million 
kroner, could be produced. 

Writinc to the Journal of the Royal Society of Aris, 
Mr. J. Younger, of the Standard Steel Car Company, 
Pittsburg, suggests that the monotony and boredom from 
which indus‘rial workers are said to suffer might be relieved 
by alternating six hours of factory labour with four hours 
of agricultural labour, or some other labour of a pro- 
ductive nature. In this way, he says, the world’s shoriage 
in production would be readily met, with benefit to the 
worker. 





A Novet use for balloons has been developed in Cali- 
fornia, where one is being used for hoisting tent-like covers 
over citrus trees which have to be fumigated: The 
balloon has a capacity of 3000 cubic feet and takes the 
place of a high travelling derrick, which was liable to 
damage the trees while being moved about the orchards. 
The balloon and a crew of four men place between twenty- 
five and thirty tents an hour over large Valencia trees. 
The derrick outfit with seven men places but fourteen or 
fifteen tents an hour. 

Tue Horahora hydro-eloctric works eiected a few yoars 
ago by the Waihi Gold Mining Company, and described 
| as one of the best plants in New Zealand, have beon pur- 
| chased by the Dominion Government. The company’s 
|own maximum demand is 4000 horse-power. The re- 
| mainder, 8000 horse-power, will be distributed by the 

Government throughout the Waikato and adjacont 


| one hundred miles from Horahora. The Governmont had 
the right to take this property at any time without pay- 
ment of goodwill at a valuation fixed by agreement or 
| arbitration, and it is said that it has acquired it at 
| the absolute cost price, £212,500. 


A NEW use for the vast quantities of waste material 
produced in quarrying s.a.e has, according to the Chemical 
Trade Journal, been developed in Carnarvonshire, where 
a company is powdering the was.e and selling it as a filling 
| material. It is said to be useful in the manufacture of 
| asphalt, bricks, cement, abrasive soaps, cleansers, glass, 
| linoleum, moulded and mechanical rubber goods, pottery, 
| slabs and tiles, distempers, paints, insulators, &c. It 
produces bricks which are at the same time dense, strong 
|} and hard. and which should show a considerable saving 
| in manufac.uring cos’. The silica content also ensures that 
| they are capable of withs:anding a very high temperature. 
| 
| 


Common giass bottles, pottery and tiles have also been 
made from the slate was‘e. 

Some interesting information concerning ancient metal 
works in India is given by Mr. Panchanan Neogi, Pro- 
fessor of Chemistry, Government Co.lege, Rajshahi, in a 
booklet named ** Copper in Ancient India.’’ The secona 
largest bell in the world is to be found, he says, at Minguin 
in Upper Burma. It was casi in 1790, measures 16fe. in 
diamecer, and weighs 88 tons. Some very notable guns 
were also cast in India, the materia!s of which were chiefly 
wrought iron and brass or bronze. The iron guns were 
made by welding together rings placed side by side, and 
were ofcen 30fc. long. Brass guns of great size were cast, 
a notable one being the great gun of Agra, an enormous 
howitzer, l4ft. long and 224in. bore, and weighing over 
50 tons. A gun known as * Monarch of the Piain,” the 
larges» in the world of its time, was of bronze, of a length 
of 14ft. 3in. and had diameter at its mouth 4ft. 10in. 


AN important considera ion in coal mining which, accord- 
ing to Mr. R. Sutcliffe, of Horbury, Wakefield, has been 
overlooked in connection with the nationalisation of the 
mining royalties of the country, is the unwatering of the 
mines. He has noticed some of the cranks sadly bewailing 
the grea‘ loss of coal that has to be left as barriers between 
the veczious es‘ates belonging to different owners. It is 
evident that if these people had their way the water of 
the shallow mines, locked up by such barriers of solid 
coa!, in, say, the Barnsley district, would be allowed to 
flow down to the deep mines in the Doncaster disirict, to 
be pumped there from the deepest mines at enormous 
expense. This would be a sure way of keeping up the 
price of coal, and ultimately of losing the deeper seams 
altogether, while it would be a sure way to bring down the 
miners’ wages and all other wages in the country. This 
would also largely deprive all the surrounding higher 
districts of much of the needed surface water. There is 
an example of the result of inefficient barriers to keep back 
the top waters in the ‘‘ drowned out ”’ coalfields in Staf- 
fordshire. 

ON account of the scarcity of copper during the war, the 
copper contact bows of some of the electric railways in 
Germany were replaced by bows of aluminium, which had 
already been used for that purpose before the war. Alumi- 
nium, however, in turn became unattainable ; thus zine 
came into use, but it did not answer particularly well. 
Experiments were then made with contact pieces of carbon. 
At first the wear was | gramme of carbon per 10 car- 
kilometres, but this was improved upon until some of the 
bows had reached a life of 110,000 car-kilometres. The 
carbon was first greased, but that was found to be un- 
necessary. The bows have a length of about 1 m. and are 
built up of sections. The whole is mounted on a flat s‘rip 
of steel plate, which is turned up on both sides so as to 
grip the carbon pieces ; bars of cast iron are interposed 
between the carbon and the steel edges so as to secure 
good contact. In cross section the carbon is not solid, and 
a tension device, adjustable by means of screws, is fitted 
into the hollow to press the carbon against the holder. 
There is less sparking than with aluminium bows, and 
worn-down carbon sections can be renewed so that the 
carbon of the whole length of the bow is utilised. 





districts as far as Auckland. The latter is slightly over 





Miscellanea. 





OF the fifty-three ships ordered for the Canadian Govern- 


ment Mercantile Marine, thirteen have already been 
delivered. 
THE success of the Athens Exhibition has been so 


marked that it has been decided to extend its duration 
until November 23rd. 

THe launch at Victoria, B.C., last month of the wooden 
stcamer Nouvelle Ecosse completed the programme of 
forty ships for the French Government. 


TuE coaling plant which is to be erected in the harbour 
of Melbourne, Australia, when completed will consist of 
four electrical hoists with grab buckets, which pick up four 
or five tons of coal at a time and deliver it to mechanically 
operated conveyors, which, in turn, will earry it to s_orage 
bins of 30,000 tons capacity. From the bins the coal will 
be delivered by shoots to coal trucks. 

Tue Natal Navigation Company is opening up a new 
coal area in close proximity to the existing mine. The 
Northern Natal Navigation Colliery, which is situated at 
Dumbe Station, is said to be a very promising mine. The 
company possesses, in addition. a valuable coal area at 
Makat2e’s Kop. The Dundee Coal Company is about to 
commence the erection of an important by-product 
plant. 

In a preliminary report to the Government of India 
on the water power resources of that country, it is stated 
that a round estimate of 1,774,000 electrical horse-power 
in sight is vastly below the actual power which the final 
results of the survey will show. The largest amount of 
power available so far surveyed is in Burma, where some 
440,000 horse-power is available. The next important 
province is the Puniab, with 261,000 horse-power, while 
Bombay has 258,000 horse-power and Bengal 204,000 
horse-power. 

In 1914 there were 18,000 miles of roads in the Dutch 
East Indics, and since that date road transport has been 
energetically developed throughout the territory. Informa- 
tion has recently been received that sanction has been 
granted for the expenditure of a further £25,000 on road 
construction in Sumatra. Projects for the extension of 
existing railways are under consideration. ‘The Neder- 
landsche Indische Spoorweg Maatschappij {Netherland 
Indian Railway Company) are about to open a motor 
service between Bojolali and Salatiga with a view to 
opening up the surrounding district.. 

AccorpDING to the Wireless World, wireless telegraphy 
is shortly to be applied, under the auspices of the French 
Bureau des Longitudes, to a longitude determination of a 
complete circle of the globe. Three almost equi-distant 
places have been chosen—Paris, Shanghai, and San 
Francisco—each separated from any one of the other 
two by approximately one-third of the earth’s circum- 
ference. Accurate clocks at these places will be compared 
by means of wireless signals from three other places— 
Annapolis, Honolulu, and a French station are suggested— 
and as 15 deg. of longitude are equal to an hour’s time 
difference, instantaneous comparison of the clocks at the 
three places selected for the experiment will enable the 
differences of longitude to be accurately calculated. 


AccorDING to the London and China Telegraph, the 
present price of coal at Singapore is 45 dols. per ton, which 
is equivalent to about £5 per ton. Fuel oil on long con- 
tracts can be obtained at that port at about £3 5s. per ton. 
Taking a steam and motor ship of the same size and power, 
having a deadweight carrying capacity of about 10,000 
tons and a speed of 11} knots, the motor ship would use 
about 12 tons of oil per day, whilst the steamer would 
require approximately 45 to 50 tons. The daily fuel bill 
of the steamer bunkering at Singapore would therefore 
be somewhere in the neighbourhood of £250, whilst the 
corresponding figure for the motor ship would be £39, a 
saving of £211 per day. The price of coal at ports in the 
Dutch East Indies is apparently even greater, the figure 
at Batavia for bunkers being 135s. per ton. 

ONE method of conserving the supplies of tin during 
the war was to substitute cadmium for it in solder. Ina 
recent issue of *‘ Mineral Resources, Part I.,’’ U.S.A., it is 
stated that the United States Government and certain large 
concerns commenced studies of cadmium solders during 
1917-18. About 600 tons of cadmium accumulates 
annually in the States as dusts and residues, by-products 
of the lead and zinc industries, and about 100 tons of 
metallic cadmium is recovered from these by-products. Ii 
all the cadmium dusts and residues were treated, the out- 
put of metallic cadmium would be small in comparison 
to the 19,000 or 20,000 tons of tin annually used in the 
States in solder, even if due allowance is made for the fact 
that 1 lb. of cadmium can replace from 3 1b. to 5 lb. of 
tin. Solders containing 10 per cent. of cadmium were used 
in Germany early in the war, and some were reported to 
contain as high as 30 per cent. of cadmium and only 2 per 
cent. of tin instead of the customary 40 or 50 per cent. 





In the report of the French Government Commission 
on the reconstruction of the country’s merchant flcet 
the following particulars are given concerning the pro- 
posed State expenditure of 1,800,000,000f. The orders 
to be placed or already placed with French private yards 
and Government dockyards total 316,000 tons of passenger 
steamers at an average price of 2800f. per ton, and 458,000 
tons of cargo boats at 1585f. per ton. The orders for 
English shipyards are for passenger vessels of 4600 tons 
at 3000f. per ton, and 6650 tons of cargo ships at 1200f. 
per ton. On the other hand, the ships to be ordered from 
or already placed with Anierican yards comprise 125,000 
tons of cargo steamers at an average price of 1760f. per ton. 
All these contracts make a total of 910,000 tons. There 
is no question of establishing a State merchant fleet. In 
principle the Government recognises that the State should 
only intervene in order to ensure the service of regular 
lines, and that the principal efforts must be made by the 
shipowners, upon whom devolves the responsibility of 
re-establishing the merchant marine. Despite the con- 
siderable efforts made by the shipowners, the tonnage at 
present on order or intended to be ordered by them in 
France and in other countries is much less than that which 
must be obtained without delay. 
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Agents Abroad for the Sale of The Engineer. 


BUENOS AIRES .—Mrrow2g.1’s “Book Srore, 576, Saag. 
HINA.—KELLY AND WaLsu, Limirep, Shanghai and Hong-Kong. 
COPE, —Caino Express AGENcyY, near Shepheard’s Hotel, Cairo. 
FRANCE.—BOoyYvEAU AND CHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Cig. 136 Bld. St. Germain, Paris. 
INDIA,—A. J. COMBRIDGE AND Co., Bombay; ‘THACKER AND Co 
Luoarep, Bombay ; THACKER, SPINK AND Co., Calcutta. 
ITALY.—MAGLIONI AND ae eg Corso, owes ; FRATELLI TREVES, 
Corso Umberto, 1.174 Rome ; FraTeLu1 Booca, Rome ; 
Uxeico Hozpi, 
N.—Marvuzen Co., Tokyo and Yokohama. - 
jars. “cae Dawson AND Sons, Liurrep, 7, Sea-street (Box 489), 
Japetow: 
J. © jora anp Co., Johannesburg, East London, and 
Grabamstown. 
AUSTRALIA. —GORDON pas ares Luarrzp, Melbourne. Sydney and 
Brisbane, yes 
eaeees AND Gotta’ Melbourn 
TKINSON AND Co.. Gresham-atreet, Adelaide. 
oANADA,—Dawaon, W., aND Sons, Loarrmp Manning chambers, 
‘oron’ 
Gorpow anp Gorcs, Limirep, 132, Bay-street, Toronto. 
MONTREAL 1 News Co., 386-888, St. James-street, Montreal. 
RO! ee cieeet. Toronto. 





i i om 
JAMAICA.—EpvucaTIONAL SupPLy Co., Kingston. 





NEW ZEALAND.—GorpDoN aNnD G Wellinstee © ane 
istchurch; Upron AND Co., Auskland; J. 
are AND Co. Napier. 
STRAITS & ETTLEMENTS.—KELLY AND WaLsH, Liurrep, Singapore, 
NITED STATES OF AMERICA.  TePRRMATIONAL News a 83 


—_ 85 —T New York; Svussorniprion News 

ADVERTISEMENTS — 

Sole Representatives for the U.8.A.: Tas Brrrish AND COLONIAL 
Press. Inc., 04, ee Building, Chicago, and 1650, 

Nassau-strect New York. 
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The Royal Dockyards. 


THe outlook for the dockyard towns, which was 
gloomy enough a few months since, has perceptibly 
brightened of late. It is true that wholesale discharges 
have taken place and that further reductions will 
probably have to be made ; but several schemes are 
now under consideration for, providing sufficient 
employment for the Royal yards to justify the reten- 
tion of stafis little, if at all, below the pre-war strength. 
The Government has shown itself quite sympathetic 
towards every reasonable proposal for ameliorating 
the hardships from which the dockyard localities, 
in common with other centres of war industry, are 
inevitably suffering with the gradual return to peace 
conditions. To a deputation which recently inter- 
viewed him on the matter, the Prime Minister said : 
“ T do not want to hold out any hopes or expectations 
which may not be fulfilled later on ; but we feel we 
owe a debt of obligation to the dockyards, and we 
realise that you have the slips, the berths, the 
machinery, the men, and the housing for this experi- 
ment ’—namely, the utilisation of the yards for 
commercial shipbuilding and repairs. But: slips, 
machinery, and men are not the only factors requisite 
for the production of mercantile tonnage on a profit- 
able basis, and it remains to be seen whether the 
Royal dockyards will succeed in conforming to the 
severely practical methods which alone will enable 
them to compete with private enterprise. As we 
have remarked before, there can be no question of 
subsidising the yards once they have embarked upon 
work of this kind. Either they must be self-support- 
ing or there will be nothing for it but to reduce the 
staff to the minimum needed to keep in repair the 
relatively small fleet which this country is likely to 
maintain in the immediate future. Public opinion, 
we feel sure, is not in the mood to countenance for 
an indefinite period the financing of State institutions 
whose raison d’étre is at all problematical. The Royal 
dockyards have always fulfilled a useful, nay, an 
indispensable, réle in the scheme of national defence, 
and we should be the last to deny their claim to con- 
siderate treatment. But those whose interests are 
bound up with them have nothing to gain by refusing 
to face the facts of the present situation. Above all, 
they must recognise that the abnormal conditions 
which have prevailed for nearly five years cannot 
continue now that we are at peace once more. 

Let us take the case of the premier dockyard, which 
is probably typical of the rest. In 1914 about 14,500 
men were employed at Portsmouth. During the war 
a large number of extra hands were taken on, including 
a goodly proportion of women. When the Armistice 
was signed it was naturally supposed that an imme- 
diate and drastic reduction would be made, but in 
point of fact several months passed before notices 
were issued on a considerable scale. Even to-day, 
more than a year since the Armistice, there are up- 
wards of 18,000 men on the pay roll at Portsmouth. 
[t cannot be pretended, therefore, that this establish- 
ment has been harshly treated, for it is safe to assume 
that not more than two-thirds of the present staff 
at Portsmouth were employed there before the war. 
The remaining hands fall within the same category 
as that of other workers enrolled ‘ for the duration,” 
and we cannot agree that they have any special claim 
to preferential treatment merely because they 
happened to be taken on at a Royal dockyard instead 
of at a munition factory. Their case is obviously 
different from that of the worker who belongs to a 
family which has been associated with the dockyard 
for several generations. No doubt it was to the latter 
that the Prime Minister was alluding when he spoke 
of the country’s “ debt of obligation.” But they, too, 
must not expect to be treated as a privileged class. 
They appear to regard it as a great grievance that 


reductions to look for work in other parts of the 
country. That, however, is an inconvenience to 
which workers in every rank are liable. We must 
repeat that the dockyards exist for the State, not 
the State for the dockyards, and it should be patent 
to the least thoughtful that these establishments must 
be affected by the general plan for curtailing naval 
expenditure. It would indeed be an anomaly if we 
reduced the Navy to a mere shadow of its former self 
and yet maintained the dockyards on the scale of 
1914, when our naval forces, under the spur of 
Germany’ s menace, were approaching the zenith of 
their strength. A number of expedients have already 
been sanctioned in order to avert further discharges 
for the time being. Arrangements are being made to 
bring all uncompleted warships round to the dock- 
yards, where they will be finished off and made ready 
for sea; and a large amount of work has been pro- 
vided by the repair and reconditioning of merchant 
vessels. The Government has further proposed that 
the men should work one day short per week, and the 
result of a ballot taken at the yards is understood to 
have been favourable to this suggestion. So far, 
however, no decision seems to have been reached by 
the Government’ on the question whether the yards 
are to be used for commercial shipbuilding, which 
alone would enable them to employ large staffs 
and thus avert the economic vicissitudes with which 
the towns of Portsmouth, Devonport, and Chatham 
are threatened. We see no reason why each of the 
yards should not be given an opportunity of showing 
what it can do in the way of building merchantmen. 
The nation is urgently in need of tonnage, and if the 
Royal dockyards can be profitably employed in reliev- 
ing the shortage it would clearly be an advantage to 
all concerned. No one doubts the quality of their 
workmanship, which is admittedly high, and they are 
well equipped with modern plant, not only for ship- 
building, but for the manufacture of boilers and 
machinery as well. But those who are conversant 
with the Royal dockyards believe that the administra- 
tive system will have to be reorganised before com- 
mercial work can be undertaken on a paying basis. 
The proportion of officials to workmen must not 
exceed the ratio which obtains in private yards, and 
up-to-date business principles should be introduced, 
regardless of tradition and red tape. Perhaps some 
distinguished shipbuilder might be persuaded to 
accept the task of reorganising the dockyards and 
bringing their methods into line with outside practice. 
If that were successfully accomplished, the ship- 
building resources of the nation would be considerably 
enlarged, and our production of mercantile tonnage 
correspondingly accelerated. Both at Portsmouth 
and Devonport there are facilities for building ships 
of the largest dimensions, while Chatham and Pem- 
broke are capable of turning out vessels of more 
moderate tonnage. Rosyth, which was developed 
primarily as a repair and maintenance base, is not so 
well adapted to commercial purposes, but it could no 
doubt undertake repairs of any description. 

Such a policy as we have outlined would command 
widespread support if it were clearly understood that 
the yards were to be run purely as business concerns, 
that they would accept and execute contracts under 
precisely the same conditions as those laid down by 
private firms, and, further, that if after a fair trial 
they proved unable to pay their way as commercial 
shipbuilding establishments, the whole scheme would 
be abandoned forthwith. If these assurances are 
forthcoming, we shall be disposed to urge the adop- 
tion of the plan. In their present condition the dock- 
yards are costing a great deal of money for which 
there is little or no return. So long as we possess a 
Navy at all, they cannot be closed down, and it is not 
in the national interest to allow them to deteriorate. 
That as centres of mercantile shipbuilding they will 
ever earn dividends for the State is perhaps too much 
to hope; but we see no reason why they should 
not become financially self-supporting, and, at the 
same time, keep well abreast of technical develop- 
ment in marine construction and engineering. 


The Development of the Motor Cap. 


AuraoueH the British motor car industry has 
suffered much scathing comment during the past 
six months or so on account of its alleged want of fore- 
sight and lack of readiness to meet the public demands, 
we venture to think that it has come through a 
trying period with much credit. No better proof of 
its energy could be furnished than the Exhibition 
which has just been held at Olympia. There it was 
possible to see the products of the British engineer 
side by side with those of his foreign competitors, 
and, candidly, the home-made cars compared most 
favourably with those from France, Italy, or America, 
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To bring together under one roof such a splendid 
collection of vehicles within twelve months of the 
termination of a war which had caused the wholesale 
dislocation of industry was, in itself, no mean per- 
formance, and the more praiseworthy when the recent 
labour troubles and shortage of materials are taken 
into consideration. The great crowds which visited 
the Exhibition were striking testimony to the interest 
which the public takes in mechanical road transport— 
an interest that has been enormously stimulated by 
the war, and more recently by the services rendered 
by motor vehicles during the railway strike. To 
such huge proportions has the motor car industry 
grown during the last five years that a building three 
times as large as Olympia could have been easily 
filled. The immediate prospects for this branch of 
the engineering industry are exceptionally bright. 
Most of the large firms engaged in the building of cars 
have already disposed of their products for twelve 
months ahead, and Sir Eric Geddes, the Minister of 
Transport, is fully alive to the necessity of removing 
all hindrances to the progress of the road transport 
movement. The motor car industry, indeed, enters 
upon a practically new era with greatly increased 
resources, full order books, and the advantage of 
an import tariff on foreign-built vehicles. 

Let us turn now to design. The experience gained 
during the war, although not resulting in the introduc- 
tion of any epoch-marking developments, has left its 
mark,and aeroplane engine practice is being followed in 
one or two cases by the adoption of rotary air-cooled 
motors, while in the fixed-cylinder engines weight 
has been greatly reduced by the introduction of 
aluminium alloys, with as a result the development 
of greater power from the same cubic capacity ; 
whilst the weight saved is counterbalanced by the 
introduction of electric starting motors, which are 
now almost general. There is a decided movement 
in favour of the overhead valve for petrol motors. 
It has been started in great measure by the result of 
experience obtained with racing cars, but, although 
there is no doubt a considerable gain in power from 
this arrangement, the amount of mechanism involved 
is much greater than with the old-fashioned arrange- 
ment with the valves on the side of the engine operated 
by a cam shaft inside the crank chamber. The latter 
is a simple arrangement that gave little trouble, 
except that due to wear of the valve stems owing to 
difficulty in lubrication. In some engines which 
are retaining the old arrangement we noted that the 
makers were obviating this defect by providing access 
to the valve stems of an oily mist from the crank 
chamber. Sleeve valves do not appear to have made 
any marked advance in favour, but there is much 
greater variety in pistons than formerly, and here 
aluminium alloys are growing in favour, while the 
rigid gudgeon pin seems to be making way for pins 
of the floating type. The most common system of 
engine lubrication is still that in which a gear pump 
in the sump supplies a constant flow of oil to the 
connecting-rod big ends and main bearings of the 
crank shaft, the former being provided with dipping 
pieces which pick up oil at each revolution. Pressure 
fed lubrication through hollow crank shafts also finds 
some favour, but is by no means general. As regards 
the cooling of the engines, opinion seems to be fairly 
evenly divided between the thermo-syphon and the 
pump. Although there is a tendency to do away with 
the magneto for ignition purposes, the latter is now 
such a thoroughly reliable instrument that it will 
be difficult to improve upon it. The battery and coil 
system is probably better to start upon, but it requires 
more attention than the high-tension magneto. 
Transmission systems show no marked departures 
from previous practice, except perhaps a reduction 
in the size of the gear-boxes, together with a tendency 
to introduce the central change lever and_ spiral 
bevel gears on the back axle. Notwithstanding all 
the latest developments in design, there is room for 
improvement as regards accessibility, many parts 
being still unnecessarily difficult to get at with the 
tools ordinarily at hand. The prices of cars have, 
as everyone knows, been advanced considerably, but 
not to an unjustifiable extent when the great increase 
in the cost of production is taken into consideration. 
Speaking on this topic at a dinner given last week 
by the Association of British Motor and Allied 
Manufacturers, Limited, Mr. H. C. B. Underdown, 
the president, said that motor car steels were now 
three times as costly as before the war; aluminium 
was more than twice, wood three and a-half times, 
and labour more than twice, while the cost of manage- 
ment and distribution had also greatly increased. 
To enable British manufacturers to hold their own 
against the low-priced imported cars under these 
handicaps the industry will have to develop to the 
utmost all its productive resources, and will require 
the whole-hearted support of labour. 

This brief survey of the present position will suffice, 





we trust, to show that the inertness of which the 
motor car industry has been accused does not, in fact, 
exist. It would indeed have been extraordinary if 
the war had not arrested in some degree the progress 
of the private car, but there are abundant indications 
that motor car designers, busy as they may have 
been on war work, have not wholly neglected their 
normal vocation, and have returned to it with their 
old energy, with their imaginations quickened by the 
war and with a readiness to adopt such ideas as war 
work has suggested and to profit by all the recent 
progress in the manufacture and treatment of 
materials. 


Railway Finance. 


On March 17th last an argument used by Sir Eric 
Geddes in justification of what is now known as the 
Transport Bill was that the railways were being 
worked at a loss of over £250,000 a day, or over 
£90,000,000 a year. Those who knew the facts were 
astonished at this statement. What the then Minister- 
designate meant was that the figure he gave repre- 
sented the increased cost of working. But even then, 
we now learn, the figure was erroneous. The White 
Paper issued on the 7th instant, which we review on 
another page, shows that at the time Sir Eric was 
speaking the railways, of the United Kingdom were 
earning over £500,000 a month, which meant, after 
the guarantee was paid, a deficit of no more than 
40 milhons a year. An advance in the price of coal 
and concessions made to the men in March, together 
with a falling off of Government traftic, changed the 
situation. Figures got out later by the Railway 
Executive Committee from the receipts and expendi- 
ture during April and May indicated that the deficit 
would be about 60 millions. Further actual figures 
of the results up to the end of August indicate, as will 
be seen, that, despite a further advance in the price 
of coal and more concessions—prospective as well as 
definite—to the men, the deficit at the end of the 
financial year, March 31st next, will be one of 45 
millions only. Certain possible debits are not allowed 
for, but, on the other hand, the traffic. judging by its 
steady growth up to the end of August, is likely to 
exceed the estimate given in the White Paper. This 
estimate allows for an average of 13 millions receipts 
per month regardless of the Government traffic, 
whereas for the eight months ended August it aver- 
aged 14 millions, and for the five months April- 
August it was 14} millions. We do not wish to press 
this point, as the estimate, as it stands, is, in view of 
what we had been led to believe was the case, quite 
satisfactory. Moreover, it is certain that, very wisely, 
too sanguine a prospect has not been taken of the 
possible receipts, whilst every allowance has been 
made for contingent expenses. 

A matter of great importance at this moment is the 
influence of theestimated deficit of 45 millions upon the 
question of rates. Railways, like any other business, 
should pay their way, and it is only natural to suggest 
that if there be a deficit it should be made good— 
providing expenses cannot be reduced sufficiently— 
by increasing the charges. Railway charges, except 
those for passenger traffic, have, however, an unusually 
wide influence. They enter into the cost of every 
single item of raw or manufactured material and of 
the food of the people. And at each and every stage 
an excuse, no matter how small the advance, will be 
given the manufacturer, the middleman, the trader, 
the shopkeeper, and all those through whose hands the 
article passes,to clap on something to cover the increase 
in railway charges. As an example, it would be seen 
from our Midlands correspondent’s letter last week, the 
increase in rates is expected to add anything from 10s. 
to £1 per ton to the price of pig iron. Merchants, 
traders, shopkeepers, &c., will, moreover, have an argu- 
ment that cannot be readily answered. What will 
be the result ? The cost of living will go still higher, 
advances in wages will be asked for to suit, and, if 
conceded, will lead to yet higher prices, and so the 
wearying cycle will revolve. Such being the case, 
would it not be better for the guarantee to be con- 
tinued ? Subsidies, we admit, are immoral and usually 
lead to extravagance, but in this case the guarantee 
might for the present be limited to the two-year period 
of the Transport Act. The peak point in railway 
expenditure must surely have been reached, and 
receipts, there is every reason to believe, will continue 
to grow. As they grow and as expenditure is reduced 
—and Sir Eric Geddes has indicated a possible saving 
of 20 millions a year as a result of the new Ministry— 
the deficit will be reduced and the railways will 
gradually become self-supporting. At all events, the 
possibilities that may arise out of an increase in rates 
are so serious that this alternative, in lack of a better, 
should be considered. 











Random Reflections. 
[THIRD SERIES. | 


In the course of a hasty review 
of the rise and development of 
the steamship which he gave in a 
paper before the Institute of Marine 
Engineers at the Engineering and Shipbuilding 
Exhibition at Olympia a few weeks ago, Mr. John 
Houston, touching upon the coming of the geared 
turbine drive, said: “* The success of that experi- 
mental vessel—the Vespasian, of 1910—led other 
shipowners to take up the idea of the geared turbine, 
and it is recognised to-day as being the marine 
motive power of the moment.’’ The caution which 
Mr. Houston showed in this sentence was possibly 
inspired by something more than confidence that 
the art of ship propulsion has not yet reached its 
apogee. Every engineer whose judgment is not 
weakened by the high mechanical excellence of the 
ship reduction gearing, and whose imagination is not 
checked by the unquestionable success of the method, 
must admit that, after all is said, reduction is just 
this and no more—a makeshift to enable the turbine 
to do what it will not do un-aided. There were at 
the Olympia Exhibition several models of turbine 
drives, and, without exception, they showed in a way 
that was almost startling the great relative size of 
the gearing as contrasted with the turbines them- 
selves. It was impossible not to feel that, however 
efficient the gearing may be, however enduring its 
qualities, and however successful the combination 
of turbine reducing gearing and propeller may have 
proved, we cannot recognise an arrangement of tho 
kind as more than a step towards some simpler, 
less cumbersome, less costly, and less weighty means 
of securing the advantages of the high-speed turbine 
for the propulsion of ships. The advocates of the 
electric drive claim a superiority for that method, 
but such merits as it may possess reside rather in 
other qualities than in the reduction of speed, for, 
regarded as an organ for that purpose alone, the 
dynamo and motor are worse than reducing gearing 
in all respects. We suggest that the remedy must be 
looked for in a totally different direction. The pro- 
peller has remained in substantially the same forms 
for practically eighty years; hundreds of modifica- 
tions of it have been tried, and it seems inherent} 
improbable that any further material modification 
of its general character will meet with success. It 
has the defects of its qualities, and they are not 
sepavable. But the duty of the propeller is no 
more than that of throwing water astern in sufficient 
velocity and quantity. There may be other means 
of performing that duty that are at once more efficient 
than the propeller itself, and more economical—in 
the larger sense—than the combination of a screw 
with a turbine through the intermediary of gearing. 
It is a problem on which inventors would do well to 


The Propeller. 


keep an open mind. 
* * x * * 

THE love of conjuring is universal. 
Feeds and Speeds. There is not one of us that does not 

enjoy mystifying his neighbours, 
and if the mystification is of a useful order the 
pleasure the conjurer derives is doubled by the fact 
that respect for his learning is added to admiration 
of his skill. We have recently come across a trick 
of the kind applied to a utilitarian purpose. The 
foundation of accurate piecework or premium 
systems is a knowledge of the time required to execute 
certain operations amongst which are ali those asso- 
ciated with the art of cutting metals. Many people 
have essayed to provide a ready and rapid means 
of estimating the time, but most of the plans have, 
in fact, been rather complicated, and have involved the 
use of either tables or logarithmic scales, or, at the 
least, of a scrap of paper and the butt of a pencil. 
Now a Monsieur M. J. Androuin, of Paris, has put 
forward a new plan which has the charm of simplicity 
and presents at the same time a rather fascinating 
problem for machine tool designers. We propose to 
offer our readers a full description of M. Androuin’s 
system in an early issue, but we may whet their 
appetites by a word or two about it here. If we take 
the numerals from 0 to 10 in their order, which we 
will call List A, and place opposite to them the 
figures—List B—1; 1.25; 1.6; 2; 2.5; 3.2; 4; 5; 
6.4; 8; and 10, we find ourselves at once in possession 
of a very simple calculating machine. Take, for ex- 
ample, 2 x 1.6. The number opposite 2 in List B is 3 ; 
the number opposite 1.6 is 2. Add 2 and 3 together, 
the number is 5, and opposite 5 in List A is 3.2 in 
List B. In the same way any figures in List B can 
be multiplied together by the simple addition of 
single numerals, and M. Androuin assures us that after 
a little practice with the tables answers can be given 
almost at sight. Here, then, is the means at hand of 
mystifying our neighbours by mathematical jugglery. 
But it will be observed that we are limited to the 
use of a certain range of figures—those in what we 
have called List B. Can those figures be usefully 
employed in workshop practice? M. Androuin shows 
that they can, for it is possible to select from them 
suitable series for the feeds and speeds of machine 
tools. We can, for example, in a lathe obtain 
nine feeds between 0.10 and 0.64, and twelve 
speeds between 40 and 500, without ever going out- 
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side the list, and with the use of perfectly practicable 
gears. M. Androuin suggests that machine tools 
should be made in series all with the same ratios of 
speeds and feeds, with the result that little calculation 
would be required to arrive at the time required for 
machining, and that little could be made mentally 
from his table. The suggestion is certainly attractive, 
and may be commended to the attention of the 
Association of Machine Tool Makers and to the con- 
sideration of the Engineering Standards Association. 


* * * * * 


THERE were many things in the 


— delightful address which Sir Henry 
“Man F Trueman Wood read on Wednes- 


day evening to the members of the 
Society over which he ruled so long, and in which he 
made so many friends, that set the wheels of the mind 
revolving rapidly, but perhaps none more than an 
eloquent passage in which he put in one scale of the 
balance the benefits which science has conferred on 
humanity and in the other the evils of the past five 
years, when science became ‘the instrument of 
more concentrated human agony than the world has 
ever known since history began.’’ Such considera- 
tions have, of course, little material value, for, even 
though the beam should tip on the side of the evils, 
vet it is certain that the actual world will never 
follow the example of Butler's ‘* Erewhon,”’ and 
destroy, as a danger to the peace of humanity, the 
machinery and the appliances of science. It is need- 
less to say that Sir Henry, even though he was clearly 
none too certain that the balance would favour 
science, is in no sense opposed to natural and industrial 
philosophy. His object was rather to warn us against 
a devotion too complete to that Goddess. ‘* We 
have,” he said, “perhaps devoted ourselves too 
ardently to an idolatry of science, and we have had 
a bitter lesson that every human institution, however 
beneficent, has also its evil side, and is productive 
of harmful as well as good results.”’ Such a warning, 
springing as it does from a man with a wide range of 
learning and a broad sympathy with mankind and 
his progress,, must be listened to with an attention 
which a lesser man would seek in vain. If we cannot 
agree with Sir Henry that the devotion of the age to 
science merits the stigma of idolatry, we must yet 
admit that the cont_mpt which is poured by some 
sections of the community upon the older schools of 
thought, the disrepute which is falling with ever- 
increasiy g we.ght upon the “ humanities,” the low 
standard to which architecture, art, and even litera- 
ture have fallen in this country, do indicate that the 
things of the spirit are now deemed but little worthy 
to compete with the things of the reason, and we 
cannot but agree with Sir Henry that unless we follow 
the Sceratie doctrine of moderation, unless we blend 
with science—we use the word, of course, in its 
accepted limited meaning—an equal measure of what, 
in the lack of another word, we must call spiritual 
thought, we shall, whatever our material progress 
inay be, fail to reach those heights to which humanity 
may aspire and by the nearness of approach to which 
its excellence is measured. 


* * * * * % 


WE were glad to observe that Sir 
Henry Trueman Wood, in the 
report to which we have referred 
in the preceding note, put in a good 
word for the British manufacturer. “* It is,’ he said, 
“certainly not true to say—as some enthusiastic 
advocates seem inclined to say—that science was 
ignored by British manufacturers. It was not. 
In certain trades—two, for instance, of the most 
important of all, the iron and steel manufacture and 
the great alkali trade, with all its ramifications— 
scientific research was utilised to the full, while in 
numerous others it was gradually becoming more 
and more important.’ Whilst we can speak with 
but little knowledge of the alkali trade, we can say 
with positiveness that the praise here given to the 
iron and steel industry is fully merited, and might, 
indeed, be extended to the whole metallurgical 
industry. One has only to turn over the pages of the 
journzls of the Iron and Steel Institute and of the 
Institute of Metals to satisfy himself that for many 
years past very close attention has been given to the 
science of metals, and that British research labora- 
tories have performed work that is second to none in 
the world. It is true that research is not carried 
on to the same scale as in America and Germany, 
but it must be remembered that the works here are 
not as big, and that the accounts of foreign research 
are generally based on a few selected examples, and 
do not by any means represent the average condition. 
Research is similar in some respects to the arts; it 
ean only flourish where there aré great segregations 
ot wealth. The classical researches of America and 
Germany were made by extremely wealthy corpora- 
tions at enormous expense, and similar investigations 
were not carried out here because there were no 
industrial firms with equal financial resources. This 
Is a point to which we commend the attention of the 
socialists and all those who seek to restrict the profit 
of manufacturers. Unless there is a considerable 
surplus of money costly ventures into the realms of 
sclence are not made, because it is, quite rightly, 
deemed wiser to make a moderate profit by esta- 
blished means than risk all in seeking for new or 


Research 


an 
Industry. 





enlarged sources. The greater the profits made 
the more certain is it that an industry will develop, 
not only by aggregation, but by spending part of its 
surplus wealth on inquiry and research. It is but a 
small matter that, in the process, a few individuals 
become millionaires, if in the course of its passage 
through their hands their money adds to the wealth 
of the nation and brings about the extension and 
enlargement of its industries. 


* * * * * 


WE learn from a report by Mr. 
—- Gerald Lightfoot, recently issued 
. by the Institute of Science and 
cepeaiene Industry, that Australia has prac- 
tically decided to follow the example of Great Britain 
and establish an Australian Standards Association. 
Mr. Lightfoot makes out a good case for the existence 
of a body of the kind, but, apart from a few peculiari- 
ties which are proper to a country like Australia, the 
arguments in favour of standardisation follow the 
familiar lines, and call for exactly the same measure 
of approval and precisely the same warnings against 
excess as do those of any other country. The pattern 
which Australia will follow is that presented by the 
British Engineering Standards Association, with this 
exception, that whereas the British Committee was 
in its inception, and still is, a “* private’’ body, the 
Australian Association will be fathered by the 
Commonwealth. Our personal feeling is strongly in 
favour of the English plan, but we can appreciate the 
fact that the conditions in Australia are such that it 
would not be practicable in that country. The 
intention, however, even though the Association be 
the child of the State, is to leave it full independence, 
saving only that it will look to the Government for 
its funds, and that Government representatives will 
sit on its main committee. The difference between 
the Australian and British organisation is therefore 
immaterial—on paper at least—for here the Govern- 
ment subscribes about half the funds, and representa- 
tives of those State departments which may be 
affected by the decision of the Association sit on one 
or more committees. We observe that it is recom- 
mended that Australia should not hurry into stan- 
dards of her own, but that she should, as far as 
possible, adopt those of America and Great Britain, 
giving whenever possible the preference to the Mother 
Country. It would, we need scarcely say, be highly 
convenient if all parts of the Empire employed 
common standards, and, to go a step further, it can 
hardly be doubted that the benefits of standardisa- 
tion would be augmented if international agreement 
existed. Whether international standardisation 
would be agreeable to exporters and traders or not is 
another point ; one which depends in a large measure 
on the degree to which it was carried. But, assuming 
that their opposition could be overcome, and that 
the ruling principle of standardisation, namely, 
agreement of the majority, were not violated, it would, 
with the example of the International Association 
for Testing Material before us, need perhaps no super- 
human effort to establish, if not a universal, at least 
an Imperial Standards Association. 


* * ca * * 


BRINDLEY was once asked for what 


Time purpose he conceived rivers to have 
and been created, and replied, with the 
Tides. splendid insolence of the genius 


? 


and enthusiast, *‘ To feed canals.’ 
The day may come when men will aver, in a similar 
vein, that the tides were established, nay, that the 
moon herself was fixed in the heavens solely to pro- 
vide the United Kingdom with electricity at one- 
third of a penny per unit! The time is indeed not 
yet, but the milestoneson the road are beginning to 
show through the haze of distance. When coal was 
cheap there was little probability that tidal power 
schemes would meet with success, not because as far 
as mere generation of power was concerned they 
could not compete with steam plant, but simply and 
solely because the cost of constructing the great 
civil engineering works needed for impounding the 
incoming waters and controlling their exit was so 
great that payment of the interest and redemption 
of the capital made such schemes financially unsound. 
But things are changing. Coal has risen to three or 
four times its old price, and there is but little prob- 
ability that it will ever return to its old figure. More- 
over, we may suspect that the United Kingdom is 
moving towards the time when, even though coal lies 
in plenty beneath the earth, few men will be found 
to win it. As the mining class becomes better edu- 
cated, as it is provided with more amenities in its 
home life, and as it is encouraged to enjoy refinement, 
its dislike for an occupation which was not distasteful 
to its forbears must of necessity increase. We do not 
say it is not right that the standard of life of colliers 
should be improved. But let us not deceive ourselves. 
Improvement means the diminution of the class, for 
it is wholly inconceivable that men with refined tastes 
will follow the craft of the coal miner. Already they 
demand high wages and short hours ; in the future, the 
not very distant future, not even high wages and 
short hours will suffice to induce more than a portion 
to remain in the pits. Thus the economic position 
is changing and schemes which a few years ago were 
outside the pale of serious consideration fall now 
-within its extended limits. Hence the Water Power 


Resources Committee of the Board of Trade,*which 
at the moment is giving particular attentionJto the 
problem of power generation from the tides in the 
Severn estuary, will have to study the balance sheet 
in a new light, and we shall not be surprised if it takes 
the view that, costly as tidal schemes would be, and 
venturesome as the experiments might prove, yet 
there are sufficient reasons for making them. 








Obituary. 


NATHANIEL DUNLOP. 


By the death, which took place at Shieldhill, 
Lanarkshire, on November 15th, of Sir Nathaniel 
Dunlop, there has passed away the doyen ot Clyde 
shipowners and a notable citizen of Glasgow, long 
and honourably identified with its shipping and com- 
mercial prosperity. 

Sir Nathaniel was in his ninetieth year, having been 
born at Campbeltown on April 7th, 1830. After being 
educated at the Grammar School in his native town, 
he removed to Glasgow at the age of fifteen, and in 
1847 entered the oifice of Mr. George Gillespie, a 
Canadian merchant and agent for the Allan Line 
clipper ships. After serving there for five years, he 
entered the service of the Allan Line Company, in the 
capacity of principal clerk and cashier. As business 
extended increasing responsibilities devolved on Mr. 
Dunlop, who in course of time, by ‘his assiduity, 
energy and enterprise, rose to be a partner in the 
firm, then deputy chairman. 

During the year 1853 Messrs. Allan resolved to add 
a fleet of steamers to their already well-known line 
of clipper ships, and contracted with Messrs. Denny 
Brothers, Dumbarton, for four screw steamers, the 
first of which, the Canadian, was launched in July, 
1854. Along with Mr. Alexander Allan, the senior 
member of the firm, Mr. Dunlop took an active and 
far-sighted part in the building programme then and 
subsequently entered upon. The Allan Line took 
notable part, as is well known, not only in the con- 
version of sailing ship trade to that of steam, but as 
time went on, in the development of the material of 
construction for steamers—iron to mild _ steel— 
cellular construction of ship’s bottoms for water 
ballast, and the adoption of turbines in place of 
reciprocating engines for propulsion. In 1897 the 
Allan Line Company was constituted as a limited 
company, with Mr. Allan as chairman, and on his 
death in 1901 he was succeeded by Sir Nathaniel-— 
then Mr. Dunlop—who remained chairman until 
September, 1909, when the ownership of the company 
was reorganised and a new board of directors was 
appointed. -Sir Nathaniel then retired from the 
chairmanship and from active business, residing 
thereafter at Shieldhall. 

The Clyde section of the Allan Line shipping busi- 
ness—which also, of course, filled a considerable 
place in the trades of Liverpool and London —early 
assumed, and long held, a prominent place in th» list 
of trades yielding an extension of business to Glasgow, 
and, of course, to the revenue of the Clyde Trust, 
of which he was Chairman from 1905 to November, 
1907. Early in the same year the distinction of 
LL.D. was conferred upon him by the Glasgow Uni- 
versity, and in June of the same year, in his capacity 
of chairman of the Trust, he received their Majesties 
King George and Queen Mary at the opening of the 
Rothesay Dock, and was one of the Knights included 
in the list of honours issued shortly afterwards. 

Although the affairs of the Allan Line naturally 
absorbed much of his time and energy, Sir Nathaniel 
nevertheless devoted considerable personal attention 
to the conduct of public bodies connected with 
shipping. His position and service as regards the 
Clyde Navigation Trust have been referred to, but 
for a quarter of a century, onward from 1881, he was 
a member of the Clyde Pilot Board, of which he was 
for a time chairman. He occupied a similar position 
at the Local Marine Board, and was the first Scottish 
chairman of the Chamber of Shipping of the United 
Kingdom. He was one of the founders, in 1890, and 
the first chairman of the British Corporation for the 
Registry of Shipping, to which he devoted much time 
during the early years of its history. He remained 
chairman until 1901 ; he was a member of committee 
until 1913; and he was honorary president til! the 
last. With one exception, he attended every annual 
meeting of the Society, including that which was held 
in February last. 

As a member of the Chamber of Shipping of the 
United Kingdom for a number of years, and as 
chairman of that body for the year 1889, Sir Nathaniel 
contributed notably to its deliberations. His long 
experience, shrewdness, and sagacity gave weight 
to his opinions. Widely recognised as an authority 
on all questions relating to shipping, he was frequently 
consulted. He served on a number of Royal Com- 
missions appointed to inquire into questions relating 
to shipping, among others, the Life-saving Appliances 
Commission. He was also a member of the Depart- 
mental Committee on the question of altering th: 
North Atlantic load-line. Before a number of other 
Commissions of inquiry he appeared as a witness and 





gave valuable evidence. 
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The Neptune Marine Diesel Engine. 


WE have received from Swan, Hunter and Wig- 
ham Richardson, Limited, of Newcastle, particulars 
of their latest design of two-cycle Diesel engine, which 
has been styled the Neptune, and which embodies 
all the improvements which have suggested them- 
selves to the builders as a result of the experience 
gained with the engines of the Arum and Arabis, 
which were built by them before the war. We dealt 
fully with the engines of the Arum in our issue of 
May 29th, 1914, and we shall refer to that article 
where necessary in the course of our description of 
the new engine. The engine illustrated above and on 
the opposite page is of 1500 indicated horse-power 
in six eylinders at 115 revolutions per minute. | It is 
an appreciable advance in size on those of the Arum, 
which gave only 675 brake horse-power at 123 revo- 
lutions per minute, and comes much more nearly up 
to what is required for the big cargo steamer of to-day, 
though completely to do so a twin-screw installation 
would be required. 

Before entering into details it will"be well perhaps 
to point out to those of our readers who have not 











followed the progress of the Diesel engine closely 
that the Neptune Diesel engine is founded upon the 
design of the Polar Diesel engine built by the A. B. 
Diesel Motorer, of Stockholm, which we dealt with 
very fully in our issue of October 24th, 1913. The 
distinctive feature of this design we take to be the 
double use of the seavenge cylinders for the addi- 
tional purpose of starting, which saves air and 
makes the starting more rapid, as not only are the 
main eylinders not cooled by the expansion of the 
incoming air, but oil fuel is admitted to them directly 
the engine begins to turn, whereas in the ordinary 
method oil can only be admitted to half of the 
cylinders, and then only after they have got well going. 
In the Neptune engine the main pistons are 
‘ stepped ’’ to provide the scavenge piston, as in the 
M.A.N., Kind, and others, though in the present case 
the bottom of the scavange cylinder is closed, and -it 
is the underside of the piston that does the double 
duty. These scavenge cylinders are cast in pairs, and 
are supported by a combination of cast iron columns 
with turned steel columns or bolts at the front and 
turned steel bolts at the back. These bolts s:nce 
they pass right through the bed-plate relieve the 





cast iron columns of all tensional stress, lateral stiff- 
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ness being given by diagonal steel stays. This 
arrangement we discussed somewhat fully in our 
description of the Arum’s engines, so it need not be 
gone into further here. The general aim of the 
design is to produce two-cylinder units which can be 
simply combined into four, six, or eight-cylinder 
engines, according to the total horse-power required, 
without the necessity for a great range of different 
sizes of cylinders. Thus the scavenge cylinders, 
cast iron columns, bed-plate, &c., are all arranged to 
be produced in pairs, the cylinders being separate and 
similar items. 

Quite an important modification in the design of 
the cylinders has been introduced with the new 
engines, in that the working bore of the cylinders is 
in the form of a liner quite separate from the jacket. 
There are, to our mind, many advantages in this 
design, such, for instance, as the simplicity of casting, 
ease of machining, and absence of big lumps of metal 
subject to the direct heat of combustion; but a 
point on which we have not seen much stress laid is 
the facility which the arrangement affords for 
thoroughly cleaning the water side of the liner of 
seale, rust, &e. The importance of a clean surface 
for the purpose of heat transmission should alone lead 
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to a decision against the more complicated casting, 
as no doors can ever give sueh access as to enable a 
really thorough cleaning to be carried out. 

Scavenging by means of ports in the bottom of the 
cylinder instead of by valves in the head is another 
feature in this engine which has not been universally 
accepted by Diesel engine designers, though it is 
more and more coming into favour. The very great 
simplicity which it brings about in the valve gear 
on the cylinder tops and in the cylinder covers them- 
selves is something, while for the combined starting 
arrangement it becomes, so far as we can see, essential. 

It is worth while briefly to sketch out this arrange- 
ment again. When running, the scavenge air is 
drawn through the slotted openings E at the ends of 
the change valve casing B, and is discharged by the 
seavenge pumps into the piston valve A, which is 
operated by an excentric on the cam shaft, and which 
distributes the air to the correct one of the two 
cylinders to which it is common, through the up- 
east C and the horizontal receiver D. When starting 
up, the change valve B is moved along in its casing 
so that it shuts off the slots E and opens communica- 
tion with the compressed air system through the 
valve F and the action of the piston valve A is 
reversed. Instead of dealing with the air delivered 
by the seavenge pumps it now becomes the distribut- 
ing valve for the compressed air,and so makes the 
seavenge cylinders into compressed air starting 
cylinders instead of pumps. 

Reversal of the engine is carried out, as before, by 
sliding the cam shaft. This shifts the ahead-going 
fuel cams out of range of the rockers, and by means of 
inclined planes on the nose of the cams inserts the 
astern-going cams in their place under the rockers, 
while at the same time the thread G—see page 520— 
on the shaft slides along and rotates the excentries 
which drive the valves A so as to set them for move- 
ment in the opposite direction of rotation. A novel 
arrangement, to us, is the provision of separate fuel 
cams for slow running, so that there are four in all 
per cylinder, two for ahead and two for astern, one 
of each having a very low lift, so as to reduce the 
amount of fuel and blast air admitted to the cylinder 
for the sake of eeonomy. The cam shaft is driven 
by means of the two coupling-rods shown in the end 
view— initiated by Werkspoor, but quite a recognised 
practice now : in this case, however, they are divided 
into two lengths by the rocker arms, so as to give 
short and stiff rods, as with the very high engine, 
which the scavenge cylinder design entails, the rods 
wou!d otherwise have had to be of inordinate length, 
and it would have been practically impossible to 
make them stiff enough. The whole valve gear is 
very nice and simple, and has not been modified from 
the well-tried design of the Arum. On ‘the top of 
the cover there are only the single valve with its 
rocker ; the combined compression release and relief 
valve is at the side, while on the cam shaft are the fuel 
eams, and the three excentrics to drive the valves A. 
The setting of these valves, by the way, is so nearly 
devoid of lap that the scavenge and starting air 
diagrams are almost rectangular, so that a very good 
starting effort is given. 

A separate fuel pump is provided for each cylinder, 
and the pumps are controlled by a _ centrifugal 
governor and put out of action when the engine is 
being reversed. Salt water is still employed for 
cooling the pistons, but the connections have been re- 
designed, and should overcome the difficulties with 
leakage that previously existed. For instance, the 
flexible joint on the arm projecting from the cross- 
head which carries the head of the telescopic tube 
should help to take up any want of alignment due to 
wear of the guide or other cause, while, if any leakage 
should occur, the big funnel formed round the bottom 
gland should be able to deal with it. 

The air compressor has also been re-designed, and 
is now driven off the forward end of the crank shaft 
instead of by rockers off the crosshead. This 
lengthens the engine, and is probably more expensive, 
and we are rather surprised at the change, since the 
Arum design looked nice and appeared to work well ; 
but our period of observation was limited to what 
could be seen in the course of a few hours’ run, and 
therefore, in the nature of things, superficial. A 
further modification is the introduction of foreed 
lubrication in the new design, which, of course, calls 
for an enclosed engine. Nothing of this is shown in 
the drawing, but doubtless big, easily removed, doors 
will be the solution. We earnestly hope that we may 
soon be afforded the opportunity of dealing with an 
actual application of this interesting engine to a 
British-owned ship, as we are most anxious to see 
more life in British marine Diesel engine-building 
circles. 








GADGETTs FOR Mororists.—We have received recently from 
Brown Brothers, Limited, of Great Eastern-street, London, 
E.C., several little details designed to secure to the motorist 
peace of mind. Amongst them we may mention a tire valve, 
provided with a ball valve kept in place by a spring, which appears 
under several weeks’ test to be quite efficient ; an attractive- 
looking “‘ Duco ”’ rubber sponge which, we are informed, is of 
British make and is “ practically pure rubber ;”’ and a box of 
* Fastnut ” washers. These washers are stamped discs of steel 
with three internal prongs which normally project, but are pressed 
against the thread when flattened down by the nut. .To the 
washer is attached a pair of arms, which engege with the nut and 
prevent rotation, 





Four Railway Accidents. 


Wirutn the last week or so two official reports on rail- 
way accidents have been issued, and two collisions have 
eceurred. -Both the reports and the collisions present 
features of interest. 


MANCHESTER, LONDON AND NorTH- WESTERN, 
Avcust 14TH. 


On August 14th, as the 12.5 a.m. London and North- 
Western express trom Manchester to London, consisting 
of fourteen bogie eoaches, weighing 389 tons, and drawn 
by a 4-6-0 type engine with six-wheeled tender, was just 
outside London-road Station of the former city, a pair 
of facing points moved under the train, so that the rear 
portion took the road to the right. ‘The consequence was 
that the seventh coach was derailed and overturned. Two 
passengers suffered minor injury. Major Hall’s report to 
the Board of Trade shows that, from some cause that 
cannot be now ascertained, the points in question, which 
are actuated electrically, were found to be out of order 
about a couple of hours before. The signal fitter’s assis- 
tant, Leer, on duty, went to put the matter right and failed 
but not until 11.30 did he send for the signal fitter. After 
the failure and up to the tims of the deraflment seven 
trains passed over the points, but the eighth met with 
the accident. During this time the signal switches which 
ensure that the points are in position were not operated, 
and consequer.tly the signals could not be lowered Hand 
signalling was therefore in force, and this fact undoubtedly 
minimised the results of the accident. All the automatic 
safeguards designed to prevent accidents of this nature 
appear to have operated correctly. What, to us, is a 
remarkable feature is an incident arising out of the acci- 
dent. After the coach was derailed it travelled 193 yards 
in an upright position and a further 147 yards on its side. 
The couplings must have been well constructed to stand 
this strain. The driver, when he found the train dragging, 
thought the resistance was due to the brakes, as he had 
not fully restored his vacuum after the last application. 
When the dragging continued he realised that something 
was wrong and siopped the train. 


York, Nortu-Eastrern, Aucust 199rn. 


About 500 yards eas‘. i.c., on the Newcastle side, of the 
end of No. 5 platform at York, North-Eastern Railway. 
is Clifton signal-box. On the evening of August 19th there 
was a collision at this spot, about which Major Hall has 
jusc reported. His repmt, by the way, is addressed to 
the Secretary, Ministry of Transport, and is the first so 
directed we have had to deal with. At Ctifton box there 
is a connection from the up main line to the up station 
line, which connection has to cross the down main line. 
For its protection there is an outer home signal 9 yards 
in the rear of the fouling point and a distant signal 310 yards 
furtheron. Asthisis an unusually short distance between 
a home and a distant signal it should be remembered that, 
as said above, the position is immediately outside York Sta- 
tion. At 9.40 the signalman at Clifton accepted the 7.15 p.m. 
express from Newcastle to York, and at 9.41 he accepted 
the 9.38 p.m. express from York to Newcastle. At 9.42 he 
set the road for the former train to cross to the up station 
line. This he was allowed to do, despite his acceptance of 
the down train on a converging line, as exemption from 
block working is allowed. His signals were, however, 
necessarily against the latter train. The driver of the 
down train said that immediately after leaving York he 
crossed to the fireman’s, or left, side of the footplate to 
see the conditions of the outer home signal at Clifton 
box, but before he could pick up the signal his driving 
wheels began to slip, so he at once stepped back to shut 
off s‘eam and apply sand, which is, in these engines, blown 
on the rail by compressed air from the brake reservoir. 
The opening of the sand blast appears to have resulted 
in a slight application of the brake, which was at once 
released by the driver. Again he went to the fireman’s 
side and again, before seeing the signal, he had to return. 
Going a third time he failed to see the signal, but saw the 
inner home signal some 130 yards in advance of the outer 
home, at danger. He at once pulled up, but too late to 
avoid a collision with the up train. Two passengers 
suffered minor injury. Major Hall recommends, having 
regard to all the circumstances at York, particularly the 
restricted view of, and the very short overrun beyond, the 
down outer home signal at Clifton, that the exemption to 
absolute block working be withdrawn. 


Sersy, Nortia-Eactern, OcToser 307TH. 
This accident has not yet been reported upon. Colonel 
Pringle held his inquiry on the 6th instant, when he was 
accompanied by Mr. J. P. S. Main, the assistant inspecting 
ofticer and a practical locomotive engineer. In this case 
a Great Eastern train had set back, after dealing with its 
passengers on the down pls‘form line, to push a fruit van 
ino @ siding at the sou-h end of the platform. That 
done, the driver reversed and started towards York, the 
signa's heing in his favour. As the engine was approach- 
ing the point at which the down platform and down through 
lines converge the driver heard a train approaching on the 
latter line. He therefore pulled up. The o-her train was 
a Great Northern, drawn by a North-Eastern engine, which 
had overrun the signals. ‘The engine and the first two 
vehicles apparently cleared the Great Eastern engine, 
but the wider coaches which followed caught it and had 
their near sides ripped open. The explanation of the 
North-Eastern driver is that when passing the Canal 
signal-box at about 50 miles per hour he saw the West 
box distant signal against him. He shut off steam, but 
immediately he had done so he was nearly smothered in 
flames, steam, and sulphur from the fire-box. His face 
was scorched and his eloihing burnt. The flames drove 
him and the fireman as far as they could get in the cab 
and he found it yuite impossible to get to the brake handle. 
The driver shouted to his mate to put the “ biower ”’ jet 
on, to see if that would draw back the flames, but the 
fireman replied that the jet was on. Knowing that the 
signals were at danger and that the train was rapidly 
approaching the station, he decided to put steam on 


again to see if this would remedy the “ blow” from the 
fire-box. He therefore rushed to the regulator and 
managed to get steam on again. The flames then receded 
a little, and he was able to get at the brake handle, whieh 
he pulled down with full foree. The train was then pass. 
ing the West signal-box direction signal and would he 
travelling at net less than 50 miles per hour on a down 
gradient. As soon as he got the brake on he shu off 
steam again, and there was a fresh“ blow ”’ of flames from 
the fire-box. All this time the deflector plate of the fire. 
box was open. If it had been closed it might have stopped 
part of the Games blown from the fire-box. ‘The * blow” 
was due to the jet pipe on the side of the smoke-hox 
having become uncoupled through a nut having become 
unscrewed. The effect was to cause steam to be released 
into the fire-box, which would account for the “ blow’ 
of flame on to the footplate. Replying to Mr. Main, the 
driver said that the * blower ”’ was last used before the 
accident, at Doneaster, by the fireman. The last point 
was confirmed by the fireman, who said that the“ blower ” 
was open to the extent of half an inch when steam was shut 
off, and that it probably had not been entirely shut af:er 
leaving Doneaster. The fireman added that he closed the 
front damper as soon as he saw the flames coming ou’ of 
the firé-box. Evidence was also given by an encine 
examiner at York to the effect that the jet pipe was tes | 
by being tapped by a hammer ; if no vibration was given 
back it was considered as sound. Witness admitted that 
the nut might be twisted on the threads and whils jot 
properly home would sound all right. 

STREATHAM JUNCTION SourH, NOVEMBFR 3rp. 


The collision between a light engine and the 7.20 p.m, 
train from Victoria, London, Brighton, and South Coasi 
Railway, to Portsmouth at Streatham Junction South 
was inquired into by Colonel Pringle on the 10th. {t 
appeared that a light engine came out of the carriage 
siding, and although it carried head lights indicating that 
it was for Battersea the signalman “‘ made the road, 
in accordance with a telephonic message he said he had 
received, for New Cross. When the driver found that he 
was turned at the facing points on to the London Bridve 
—New Cross—line instead of the line towards Victoris 
Battersea—he stopped his engine and shouted to the siynal 
man. The driver then went to the box and there thy 
question of destination was settled. The signalman did 
not, however, know that the engine was in advance of the 
points; he thought he was in the rear, and therefore 
opened the points for the line to Victoria. ‘he driver, 
when he got back to the engine, started it and fouled the 
path of the Portsmouth train. 








Cost of Railway Working. 


In March last, when the second reading of the Transport 
Bill was proposed, Sir Eric Geddes said that the less on the 
railways was then 90 to 100 millions. When the White 
Paper, Cmd. 147, ** Railway Working during the War,” 
was issued in May it gave the estimated increased cos’ of 
working during the financial year ending March 31st, 1920, 
at from 104 to 109 millions. The Budget, also in May, 
asked for 60 millions for the same period, whilst Lord 
Lytton, on July 29th, mentioned that amount too, and 
said it was based on the actual figures for April and May. 
Now, according to White Paper Cmd. 402, * Railway 
Working,” issued on the 7th instant, the deficit is expected 
to be one of 45 millions. This, be it noted, is regardiess 
of the increase in the price of coal made since the previous 
figures and of the further actual and possible concessions 
to the men. 

The estimate now given is based on the receipts and 
expenditure of all the controlled companies, including the 
Irish, up to the end of August. It is anticipated that the 
public traffic during the financia! year will amount to, 
roughly, 157§ millions, and the Government traffic, the 
rates for which, from April Ist, have been increased pro- 
portionately to those for public traffic, to 19 millions. The 
expenditure is estimated at 1734 millions, and with £300,000 
net receipts from other businesses, the receipts exceec the 
expenditure by 34 millions. There is, however, the 
guarantee, 474 millions, and | million for interest on new 
capital, and these sums convert the income into a deficit 
of 45 millions. This deficit is, however, subject, the 
statement observes, to there being no abnormal! fall from 
the unprecedented height of the passenger traffic nor any 
loss of business arising out of labour disputes. On the 
other hand, no allowance has been made for any growth of 
revenue from increases in goods rates which may become 
operative before the close of the financial year. No men- 
tion is, moreover, made of possible eccnomies arising out 
of the establishment of the new Minisiry of Transport. 
At present there are no signs of the 20 millions saving 
Sir Eric Geddes spoke of when, on March 18th, he moved 
the second reading of his Bill. : 

Amongs: the main items of expenditure we find that in 
the maintenance and renewal ot permanent way there was 
spent in 1913 a monthly average cf £1,640,000, in 1918 
£1,450,000, for the first six months of 1919 £1,800,000, and 
for the eight months £1,900,000. The corresponding 
figures for the maintenance and renewal of rolling sock 
were £1,150,000, £1,900,000, £2,460,000, and £2,450,000 
respectively. These entries are independent of the 
emounts paid for arrears of maintenance and renewal. 
The figures for locomotive running expenses were 
£1,450,000, £2,600,000, £3,200,000, and £3,300,000 respec- 
tively, and for traffic expenses £2,000,000, £3,600,000, 
£4,400,000, and £4,600,000. 

The present statement contains, as we have said, similar 
details of the Irish railways as of the controlled British 
lines. There is little Government traffic there. Passenger 
and goods receipts have, however, increased year by yea", 
but expenditure grew faster, and for the first three months 
of the present y2ar—possibly also for the later month: of 
last year—the receipts did not meet the expenditure. In 
April, however, the corner was turned and the average 
balance for the five months April-Augus‘ was £48,000 per 
month. The proportion for the Irish railways of the 
guarantee of 474 millions is 1} millions and of the 1 millicn 
interest on capital £34,000. 
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Provincial Letters. 





MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


THE 


Coventry and the Moulder Irreconciles. 


CovENTRY is this week concerned to hear of the 
extension of the ironmoulders’ strike to Scotland, but it 
is more hopeful concerning the outlook at home, though 
it is estimated that 4000 workers are out at Coventry 
alone. Estimates, however, vary; there are no precise 
data. It may be taken, however, that the strikers include 
a very large proportion of the highly skilled operatives, 
on whose work the engineering industries pivot to a great 
extent. Such men are chiefly responsible for the heavy 
castings which enter into engines, turbines, dynamos, 
and motors, the prime movers of industry. The machine 
tool trade also depends upon them for beds, headstocks, 
and other structural parts as distinct from the working 
parts of the machines. It is only necessary to mention 
these generally to indicate how serious is the effect on 
development work of the present deadlock in the foundries. 
Light castings enter largely into electrical fittings, motor 
car work, and many other branches of local industry. 
Many firms were well provided with castings when the 
trouble began. But even those manufacturers who were 
fortunate enough to have a good stock of castings by them 
two months ago are now beginning to feel the pinch. They 
have increasing difficulty in getting any supplies from the 
sources On which they ordinarily rely, and output must 
suffer very palpably if the struggle continues. One of the 
directions in which the strike position is most critical is 
as regards cylinders, which are produced from intricate 
castings in which there is a lot of cored work which can 
only be done by highly skilled men. Castings of inferior 
importance may be made by another grade of operative, 
but cylinders are in quite a different category. Works 
managers Can go On, as some of them have been going on 
for weeks past, putting displaced labour to work which 
can be carried on independently of the moulders, so mini- 
mising the unemployment. But such expedients cannot 
be practised indefinitely. The strike has extended to 
the aluminium industry, which employs a certain number 
of moulders connected with the Ironfounders’ Society. 
Happily, the trouble is limited to the sand casters, the die 
casting branch being unaffected. Half-time working is 
the order in some of the constructional engineering works, 
and employers say the dislocation has now become so 
serious that it will be impossible to carry on departments 
dependent on castings. In quoting for new contracts 
they can only name conditional prices, and no promises 
can be given as to delivery. If castings are not forth- 
coming there will be no choice but to close down on a large 
scale in the near future. 


Boiler Makers and the Hours’ Question. 


The operative boilermakers threaten trouble 
before the winter is over for a shorter working week. 
The men’s Birmingham secretary states upon this question, 
“In some district our members have had shorter winter 
hours from time immemorial. Hours in mid-wintgr were 
as low as forty a week. Now they are being asked by 
the employers to work forty-seven hours all the year round. 
When we went out for the forty-four hours’ week we were 
prepared to give up our winter hours on the six or eight 
weeks 01 which these winter hours fell below forty-four, 
but when the compromise of forty-seven hours was offered 
us our members were strongly against the compromise. 
Last year employers agreed that we should continue our 
winter hours, and we had the hope that we had secured 
the forty-four hours’ week before this winter, and in that 
way we should have solved the winter hours’ problem, 
but the lack of stedfastness among many unions has 
delayed our hopes.” 


Cheaper Coal and the Iron Trade. 


South Staffordshire ironmasters intensely weleome 
the prospect of cheaper coal. For they assume that Sir 
Auckland Geddes’ important announcement in the House 
of Commons means that cheaper fuel is imminent. Local 
ironmasters recall that the 6s. advance had to be ordered 
because when it was made the output averaged about 
4,650,000 tons a week, and because the introduction of the 
seven hour day was confidently expected to involve a 
10 per cent. decrease in production. The miners them- 
selves held that the falling off in production per head 
must be 10 per cent. or more. It was not merely a ques- 
tion of demand outrunning supply. The main point was 
that any reduction in output must reduce the amount of 
coal available for sale abroad, and to that extent must 
deprive the industry of profits formerly applied to the 
relief of prices at home. The fact which now justifies 
reco isideration of the 6s. advance is that latterly produc- 
tion has improved. Last week’s output, for instance, was 
4,761,000 tons, the best since June, and better than the 
average of the first twenty weeks of 1919. What, how- 
ever, is now the output per man is uncertain. There is 
great annoyance that the Government should have made 
what is considered to be an error in coal price, while the 
prestige accruing to the men for their share in exposing 
the alleged blunder will, it is feared, not improve the 
relations between capital and labour in the future. 


Further Advance in Steel Prices. 


: Buyers of steel sections and.joists had to pay 
higher prices at  to-day’s—Thursday’s—weekly iron 
market at Birmingham. There has been no official altera- 
tion in the Association bases, but those, makers say, are 
to be regarded as minima. Accordingly the advances 
followed no rigid lines. Generally sellers quoted £1 higher, 
but buyers stated that they were able to do business at 
10s. above the old prices, and that in some instances orders 
had been accepted without any advance. Plates were 
difficult. to get, hardly quotable in fact, increasing strin- 
geaev resulting from the strike of furnace bricklayers on 
the Clyde. Hopes were held out of the deadlock coming 


to an end, but meanwhile supplies of all descriptions are 
scarce. Billets and bars are being called for faster than 
they can be produced. Values tend upwards, but quota- 
tions vary a good deal. Billets are anything from £15 to 
£16. The great consumption of finished steel is assigned 
as the principal explanation of the shortage of semi- 
finished steel, which appears to be increasing. Several 
mills in this district are practically at a standstill for lack 
of billets. It is thought that now that the coal strike is 
settled in America some deliveries of billets may be looked 
for after the lapse of a few weeks, and purchases would be 
made in spite of the unfavourable rate of exchange, the 
chief concern now being to obtain delivery. Welsh sup- 
plies of billets unfortunately cannot be looked for this 
year, the task of preparing the furnaces being exceptionally 
difficult. 


Foreign Bar Iron on Birmingham Market. 


Occasional consignments of American and 
Belgian rolled iron bars are still coming on to the Birming- 
ham market, and, as they can be bought at rather more 
favourable prices than those ruling for the home produc- 
tion, they are welcomed by consumers. Some American 
houses are quoting for next quarter’s delivery at £19 17s. 6d. 
c.i.f., an advance of about 7s. 6d. on their former terms. 
Adding transport charges from the port, the price comes 
out at about £20 17s. 6d. delivered in the Black Country. 
Belgian iron costs about £21. In the present activity of 
demand the district mills can realise their higher rates 
without difficulty. Lancashire iron for the nut and bolt 
industry commands £22 10s. delivered in the Black 
Country. It is a sheer impossibility at the present for 
any South Staffordshire ironmaster to calculate his cost 
of production, even for a few weeks in advance. Makers 
are therefore preferring the cautious policy of declining 
new business. The Staffordshire ironworks are making 
rather better time, as the result of somewhat improved 
coal outputs, but there is a general outcry over railway 
deficiencies, which, it is feared, will be aggravated by the 
early arrival of wintry weather. 


Galvanised Sheets, &c. 


The sharp rise in galvanised sheets in the Midlands 
has been followed by a market deadlock. Quotations 
have been withdrawn for the time being by most of the 
millowners. The figure named yesterday—£36—was 
purely nominal. Black sheets were in much the same 
position. It was stated that makers would not consider 
anything under £24 to £25: as a matter of fact, there 
were no sellers. The mills have a considerable amount of 
work on hand, the pressure of overseas demand has become 
much heavier as the industrial clouds have gathered and 
broken in America, and the policy ot pledging future 
production has nothing to commend it with cost of pro- 
duction rapidly tending upwards. Nut and bolt makers are 
now using iron in place of steel bars if it is possible to 
obtain supplies, and producers of that class of mate-ial 
are experiencing much pressure. A good deal of Lan- 
cashire iron is coming into the district at £22 a ton f.o.t. 
Warrington. Three-eighths rounds, squares, and flats 
ave in short supply at £26 10s. at works. Makers experience 
a difficulty in obtaining a sufficiency of puddled material. 
Manufacturers are unable to bring idle mills into com- 
mission for want of suitable labour, and because they are 
net getting sufficient steel to operate the mills mow in 
service. Stoppages have been caused this week for want 
of bars. The blame is laid on the railways the working of 
which is said to beerratic. It was difficult to get offers of 
steel bars at to-day’s (Thursday's) market. Soft billets 
varied in price. but they were definitely dearer, ranging 
up to £15 10s.. while in some cases as much as £15 15s. 
was asked. 


Pig Iron Trade. 


It is possible this week to buy Northamptonshire 
ang Derbyshire forge iron on slightly easier terms. This is 
attributable to a number of sales of Cleveland material 
in this district, forge iron in North-East Yorkshire having 
become ra‘her plentiful. The dealers in this distriet do 
not expect the state of things to be permanent, as Cleve- 
land iron does not work very satisfactorily for local 
requiremen s. There is a large demand for special irons 
of all sorts, which, it is said, would greatly increase if the 
mou'lders’ sirike were to be brought to an end. Foundry 
numbers are in as brisk reques: as if there was ng strike of 
foundrymen. A large proportion of the output is stated 
to be going direct in‘o consumption, but the eager tone of 
the market is in part accounted for by the desire of con- 
sumers to prepare for the rush of business when the foun- 
dries get going again. The furnaces have not yet fully 
surmounted the disorganisation caused by the Yorkshire 
miners’ strike and the railway strike which followed. 
There has been so much leeway to make up that with the 
best endeavours furnace owners have been unequal to 
the demands made upon them. There is a great demand 
for basic pig iron just now, and the opinion is commonly 
expressed that the policy of putting back basic furnaces 
on to the production of ordinary brands has been carrica 
too far. The check which American exports have sus- 
tained has caused a revival of the demand for basic pigs. 


Electric Power and Birmingham Workshops. 


As though manufacturers had not enough troubles 
at the present time. the Birmingham Municipal Electricity 
Committee has just voluntarily saddled them with a 
serious additional burden. In recent months the Com- 
mittee issued a large number of condi'ional agreements 
to consumers taking power, the understanding, so it is 
said, being that the power shou!d only be used during the 
periods of lowest load. Taking advan'‘age of these agree- 
ments, the Committee has now given novice to the work- 
shops concerned that wih a view to economising the 
electricity supply of the city the plant to which they apply 
must not be used between 3.30 and 5.30 in the afternoon 
The result must be some hing like chaos in some of the 
Birmingham factories. Work on some of the machinery 
at leas‘ has to be suspended for two so'id hours, and there 
is necessarily a corresponding loss: of output, and, pre- 
sumably. loss of wages to the workpeop!e. The Com- 





mittee professes that 10,000 horse-power hours are to be 


saved by the new order, but the manufacturers affected 
suggest that the secret of the Committee’s action in restrict- 
ing the use of power in factories and allowing light to be 
wasted in other directions is that it charges a much higher 
price for lighting than power, and that it is thus pecu- 
niarily benefited by the order. This restriction means 
that each machine affected ia deprived of 24 hours’ work 
per day. It thus becomes impossible to maintain a 47-hour 
working week. It is argued that if 10,000 horse-power 
hours are to be saved this way each day, it must mean 
that about 10,000 machines are to stand idle and produc- 
tion stopped for over one-quarter of the working week. 
It seems incredible that a manufacturing city like Bur- 
mingham should save its electrie power by closing the 
factories from 3.30 till 5.30 each day, yet so itis! It does 
not seem to matter to the Electric Supply Department 
that thousands of workers are to be placed on short time 
and production stopped by over 25 per cent. Birmingham 
manufacturers are adopting various expedients for mini- 
mising the loss of production entailed by the new regulation. 
In some cases it has been possible to bring back into 
service alternative power systems which had been dis- 
carded in favour of motors, but the plan most generally 
adopted is overtime working in the evenings. Operatives, 
however, do not take kind!y to evening work, and there 
have been definite refusals, even though employers have 
offered to pay time rates for the afternoon, whether or not 
alternative employment can be found for the men, and to 
give them half an hour for tea. The Secretary of the 
Brass workers’ Society states that in the present emergency 
he thought the workpeople might very properly agree to 
work overtime in the evening. Happily,some of the 
other local Jabour leaders are inclined to take a similar 
view. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is some lessening of activity in the markets 
here, mainly owing to the uncertainty with regard to the 
immediate future of the engineering industry. Although 
engineers themselves may accept the award recently 
made, no one can imagine that they will be satisfied with 
it unless there is a prompt reduction in the cost of living, 
and of that one cannot see any probability at present. 
One does not know whether the working classes imagined 
that the Profiteering Act would do anything to bring down 
these costs, but if so they must now be disillusioned on 
that question. One sees no end yet to the moulders’ 
strike, but rather a prospect of extension in Scotland and 
the joining up of the patternmakers to swell the numbers 
of those happy people who can live without working. 
There are employers here who still hope that the moulders 
will be compelled to come to terms, while there are others 
who say that the strike will last out the year. If the 
moulders succeed in getting their 15s. or 20s. advance, 
what will the engineers then think of their 5s.? 


Metals. : 


The movements in standard copper have been 
insignificant, and there has been no change to speak ot in 
refined. Manufacturers of copper sheets have advanced 
the price to £150 per ton, or just £50 over the price of 
standard, but one does not know whether one is required 
to believe that there was an inadequate profit at £149! 
The prices for engineers tubes, brass and copper, have not 
been advanced, and consumers are perhaps expected to 
be grateful. They have still to pay only £189 per ton for 
brass condenser tubes, with refined copper at £112 and 
spelter at £47. That is to say, they pay nearly £100 per 
ton for the costs of manufacturing condenser tubes. The 
position in the American copper market is now very dis- 
turbed and uncertain. and there is some talk of the reduc- 
tion of prices. American producers have been absolutely 
deceived in their expectations with regard to the German 
market. They looked for an enormous consumption in 
Germany after the war, and refused to recognise the fact 
that people cannot always buy what they want. Probably 
we shall have to rule Germany out as a great consumer of 
anything for some years. There is talk of 203 cents as 
a probable selling price of American electrolytic copper, 
but at present rates of freight, and with the present ex- 
change, that would not allow of the copper being sold 
here at much less than the present price. It is reported 
here that there is now a lessening demand for copper loco- 
motive tubes, and if so we may perhaps hope that the 
prices will be modified. The present price is given as 
ls. 73d. per lb., or, say, nearly £185 per ton, and although 
it is not so extravagant as the brass condenser tube prices, 
it is high enough to allow of a great reduction ~ithout 
becoming unprofitable. If locomotive builders can use 
steel tubes instead, they are quite right to do so even if 
in the end the latter are not more economical. The way 
to get prices down is to curtail consumption—and would 
that every man and woman in the country understood 
this and acted upon the understanding. Tin has been 
rather a stronger market recently, although there has 
never been any weakness for quite a long time. The 
Eastern prices are still above ours, but the difference has 
been lessened. The delay in settling the American troubles 
and enabling that country to come into the market does 
not appear to frighten holders of tin to any extent. 
America must buy again eventually, and the longer she 
holds off the more she will want—and probably in a hurry. 
Spelter has again been a very strong market, and the up- 
ward movement has continued contrary to general expee- 
tation. Some small lots of German spelter have been 
imported, but they had no effect on the position. The 
galvanising trade is more active now, and hence consump- 
tion of the metal is larger, but a good deal of progress has 
yet to be made before all our galvanising works are em- 
ployed up to their full capacity. Perhaps it is this pros- 
pect which induces some speculation in spelter. The 
decrease in the apparent Government stocks of lead was 
not very great in October, and the figure given for Nover- 





ber is 64,882 tens, instead of about 50,000 tons, which 
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some people anticipated. Some of it, however, is sold. 
The market is extremely strong, and apparently there is 
no immediate probability of any large arrivals of lead, 
either from Spain or from Australia. In these circum- 
stances it is possible that the speculative holders will 
still keep off the market in spite of the tempting profits 
they now have in hand. 


Foundry Iron. 


The market here for foundry pig iron is inactive 
and there is very little new buying going on, although 
that fact does not seem to disconcert sellers in the slightest. 
It is probable that Lancashire consumers of foundry iron 
have now secured almost all that they care to buy until 
they can see more clearly that the end of the foundry 
strike is near at hand, and that would, of course, account 
for dullness in the Manchester market. On the other 
hand, the producers will probably be glad of an opportunity 
of accumulating some reserve stock at the furnaces, so 
as to be able to deal promptly with the demand when it 
comes on again. At any rate, there is not the slightest 
indication of a desire to press sales, unless it be that selling 
agents do not like to stand about doing nothing. Derby- 
shire No. 3 iron is quoted as usual at £9 7s. 6d. per ton 
delivered here, and some Northamptonshire iron may be 
had at a little less, but these prices are subject to any 
increase of costs resulting from a rise in the railway rate, 
and, of course, to the additional rate which may have to 
be paid on the iron from the furnaces to the consumer. 
Scotch pig iron is also unchanged. Now and again a very 
small lot of Lincolnshire foundry iron may be mentioned, 
but the price is always rather higher than that of Derby- 
shire. Consumers here must not look for the full supply 
of this class of iron which used to come into Lancashire 
before the war, because most of the furnaces which made 
foundry quality are now associated with steel works, 
and will probably be kept on at the production of basic pig. 


Scrap. 


The market for cast scrap is extremely quiet 
and dull, and the low prices do not now tempt the con- 
sumer to buy. The latter has probably bought all he can 
conveniently hold until the time comes for using it, and 
yet there is a large quantity in the market seeking an 
outlet. Dealers are still trying to sell at £7 to £7 10s., 
according to quality, without much success, and it may be 
doubted whether they could do anything even at lower 
figures. Steel scrap is quite neglected at £6 5s. per ton. 
For heavy wrought scrap there is a sufficient demand, but 
consumers will not raise their limit above £8, and some of 
them are offering only £7 15s. This compares with £23 
per ton for scrap bars, i.e., new bar iron made from heavy 
wrought scrap. 


Liverpool Engineering Society. 


On Wednesday, the 19th inst., a paper was read 
before the Liverpool Engineering Society by Mr. H. B. 
Ward on “ Progress in Sewage Disposal.”” The author 
first dealt with the historical side of the subject, which he 
divided into three stages :—First, the removal of sewage ; 
secondly, the disposal; and, thirdly, the prevention of 
pollution as a result of its disposal. The land treatment 
of sewage first received serious attention, he said, about 
1865, when a Royal Commission was appointed. Land 
treatment became almost universal as a result of that 
Commission’s findings, and was practically the only means 
adopted until the beginning of this century. Then there 
was another Royal Commission, which sat for many years, 
but issued an interim report in 1902. by which the employ- 
ment of “‘artificial’’ methods of purification was per- 
mitted. The author considers that the substitution of 
bacterial filtration methods for land treatment was a 
great advance from every point of view. The paper then 
went on to describe the sewage works at Whalley Asylum, 
which comprises settlement tanks and bacterial filters. 
This plant was designed for a total population of 2300 
and an allowance of 50 gallons per day per head, which 
gave a daily total of 115,000 gallons. The general lay-out 
of the works was, the author stated, rather unusual, the 
settling tanks being built up on relatively high level 
ground, while the filters and humus tanks were placed 
down by the river Calder. The filters were designed to be 
alongside the existing sewage disposal works of the village 
of Whalley to enable the sludge to be delivered from the 
settling tanks by gravity on to low-lying land, and to 
conserve as much head as possible. The plant has been 
at work for some time, but the results obtained, from an 
analytical point of view, have been adversely affected by 
the delay in completing the sludge beds, which are now 
in process of construction. The last analysis of the 
effluent from the record of the Ribble Joint Committee 
shows that the oxygen taken up in five days was within 
the limits suggested by the Royal Commission on Sewage 
Disposal, namely, 2 parts per 100,000. The author con- 
cluded his paper with a reference to the activated sludge 
method, and remarked that the capital cost of that method 
for works of any magnitude was much less than for schemes 
on the usual lines, but for small schemes no saving in 
cost was apparent, as compared with that for sprinkling 
filter installations. He said there was also a difficulty in 
the satisfactory running of an activated sewage plant 
when the sewage varied considerably in amount during 
the twenty-four hours. 


The Moulders’ Strike. 


The moulders’ strike, which has already extended 
over eight weeks, is having a very serious effect on the 
engineering works in this district, and very short time is 
now being worked in most establishments. Some works 
have got down to two days per week, and a large number 
of hands have had to be suspended indefinitely. I hear 
that one firm of tool makers will close altogether this 
week. How much lorger the wretched affair will last 
Tam not able to forecast, but signs are not wanting that the 
moulders are commencing to weaken as regards their 
exorbitant demands. They are most anxious that the 
employers should take steps to reopen negotiations with 
a view to finding means for settlement, and have issued 
a request to the employers for a conference, Whether 





the employers will comply with that request remains to 
be seen. The men precipitated the strike instead of 
awaiting the award of the court of arbitration which has 
since been made, and by so doing deliberately placed them- 
selves in the wrong, and it would be folly on the part of 
the employers to reopen a discussion while the men were 
out on strike. There are some three to four thousand iron 
and steel moulders affected in this district alone, and if 
the strike continues much longer close upon 100,000 work- 
people will be thrown out of employment for want of 


castings. 
BARrROw-IN-FuRNESS, Thursday. 
Hematites. 


The position in the hematite pig iron trade of 
North Lancashire and Cumberland remains about the 
same as regards activity, and there are twenty-two 
furnaces in blast, being two less than was the case before 
the railway strike and the moulders’ dispute. For the 
present the iron is being absorbed, largely outside the 
district. Locally the demand is quiet. In Cumberland, 
steel makers are taking deliveries, but at Barrow the 
whole of the steel-producing plant is standing idle and the 
foundries are doing nothing. The outlook for the imme- 
diate future is not at all bright, and the business is restricted 
on account of the general unsettled state of affairs. Trade 
is being carried on from hand to mouth, and not until 
these disputes are at an end can a good run of business 
be looked for. Prices are maintained at the same level, 
with parcels of mixed numbers of Bessemer iron at 
£10 4s. 6d. to £10 12s. 6d. per ton f.0.t., and special brands 
are at £11 12s. 6d. per ton f.o.t. This special iron has 
been in steady request for some time where high-grade 
work is required. For charcoal iron there is a steady 
demand. 


Iron Ore. 


The demand for iron ore is brisk all through the 
district, and in some cases the outputs are not sufficiently 
large. This is mostly on account of the higher grade 
metals. Prices are steady, with good average sorts of 


native ore at 50s. per ton net at mines, whilst Spanish 
ores, for which there is a good demand, are at 46s. per 
There were no arrivals of this ore into Barrow 


ton, c.i.f. 
last week. 


Steel. 


In the steel trade there is some activity in the 
Workington district on railway material and some small 
sections of steel, but at Barrow the whole of the steel- 
producing plant is lying idle. Only at the wire works is 
anything being done, and there odd steel material and 
rail ends are largely used for re-rolling. Steel generally 
is in quiet demand, with heavy sections of rails at £16 10s. 
to £17 per ton, with light sections at £18 5s. to £21, and 
billets are at £16 per ton. Ship plates are at £18 5s. per 
ton, with boiler plates at £22 per ton. 


Shipbuilding and Engineering. 


There are no new features to report this week 
in the shipbuilding and engineering trades. Shipbuilders 
are giving most of their attention to merchant work, and 
there is some re-conditioning going on in the fitting out 
berths. In the engineering shops there is slackness on 
account of the continuance of the moulders’ strike. 


- Fuel. 


The demand tor steam coal is active, and 32s. 6d. 
per ton delivered remains the quotation. Coke is in steady 
demand at 57s. per ton delivered for East Coast sorts, 
and Lancashire cokes are at 56s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent. ) 


Progress of the Transition. 


Ir is curious how very drastically people's ideas 
of the reconstruction period in industry have had to be 
revised. In the days when it was beginning to be hoped that 
the end of the fighting might come in a few months J 
remember discussing the ques‘ion of reconstruction with 
one of the leaders in the steel trade of these parts. He was 
full of optimism about the matter, and, in fact, considered 
very little reconstruction would be necessary, his view 
then being that war work could be quickly dropped and a 
reversion made to the former order of things, the machi- 
nery of which had only been laid aside, not destroyed. 
How different his view must be now. There were very 
many who considered that six months from the end of 
hostilities would see industry fairly restored to pre-war 
conditions. Some months ago I asked a steel man how 
the transition stage was progressing. ‘‘ Progressing ?”’ 
was his response, “‘ Why, it can scarcely be said to have 
commenced yet.” And the Armistice had then been 
signed many months. A day or so ago, in a laboratory 
here, I put the same question to one who is in en excellent 
position to know, and received almost the identical 
answer. It all goes to show that the great change-over is 
more stupendous than most people had conceived possible, 
for the further we advance the more it is realised how little 
has been done compared with that yet to be accomplished. 
The truth is, of course, that Sheffield, for instance, is not 
returning to pre-war conditions. They have gone for ever. 
The transition is to an entirely new s ate of things, and 
as it develops so those chiefly concerned realise the magni- 
tude of the change, and thus speak of the transition as 
having only now commenced. At the moment no one 
can tell where it will end. 


The Damage to Trade. 


Nevertheless, striking progress has been made 
and is going on every day. To measure i‘s extent one 
necds to recall the best of the o!d days and compare it 
with the possibilities of to-day. I say ‘ possibilities,” 


because Labour, in its wisdom, still insists on braking the 
wheels of industry. There are the moulders. Another 
week has passed and they are as stiff-necked as ever, 
One pities them. They are in a miserable plight. Their 
friends, the engineers, would not move a@ little finger jin 
support of them. ‘The Union of General Labourers— or 
whatever that body’s correct title may be—anathemat ises 
them every day for compelling so many of its members 
to remain idle when they want to work. No trade union 
but their own applauds them. The public looks on un. 
sympathetically, and daily the strikers are having to 
tighten their belts and to watch with mortification the 
growing want of their families, whom starvation stares in 
the face. It is known very well that they want to capitu- 
late, but pride will not allow them to admit they were 
wrong in breaking away from the general understanding 
between the employers and the unions. Everyone 
deplores the deadiock and all it involves, and fresh 
attempts are being made to bring about a settlement this 
week perhaps. Meanwhile the damage to trade is very 
serious. Every other condition appears to be mos 
favourable to industrial development. Business in plenty 
is on offer. Very many departments, of course, are able 
to forge ahead in spite of the strike, which, however, is 
gradually wearing down output, and increasing unemploy- 
ment. The rescurcefulness of some firms in eking things 
out and so keeping foundries going by hook or by crook 
has been wonderful, but that cannot go on indefinitely, 
and even this week such devices seem to be failing. One 
good thing emerges, however. Greater attention is 
now to be given to moulding machines, and IT hear that 
at one large foundry considerable additions of that kind 
are now being insta'led. The hand moulder will always 
be wan‘ed for the larger work, in which repetition plays 
little part, but in the mass production of lighter castings 
nothing need hinder the use of the machine. 


General Conditions. 


The demand for railway s'eel on home account 
appears to be improving, and keeps quite good for over- 
seas. Crucible furnaces, too, are more active, and for 
mild steel the melting depari ments are making an excellent 
recovery from the recent setback, business being brisk. 
Orders are coming to hand very freely, particularly from 
South Wales, which is experiencing boom conditions for 
tin-plate. Overseas business continues its strong upward 
movement, the latest new orders of which I have heard 
including tools for Berbice, Demerara, Winnipeg, Buenos 
Aires, Montreal, and Calcutta; files for Antofagasta, 
Mollendo, Calcutta, Buenos Aires, Montevideo, and 
Rosario ; machetes for West Africa ; sickles for Dunedin, 
Corral, and Va!paraiso ; springs for Buenos Aires ; steel 
for Auckland, Oporto, Bilbao, Lyttelton, and Rosario ; 
steel hoops for Dunedin ; saws for Asuncion and Tientsin ; 
cutlery for Rio, Beira, Yokohama, Beyrouth, and Puerto 
Cabello - hardware for Montevideo ; shears for Paraguay 
and Na‘al; and machinery parts for Bilbao. Since my 
previous letter I have been informed a‘ first hand of another 
steel firm fusion. For the moment I may not mention the 
name of the company which has been acquired by the 
recently formed combine known as Steel Products, Limited, 
and which a'tready included about five Sheffield firms. 
The combine’s headquarters are at the Templeborough 
building erceted as a National Projectile Factory and 
managed by Thomas Firth and Sons for the Ministry of 
Munitions. There are 7} acres of buildings, in which mass 
production of all kinds of light steel manufactures is to be 
carried on on a huge scale, with the idea of capturing some 
of the German and American export trade. The business 
now acquired by the combine is one of the old-es‘tablished 
Sheifield firms doing an ex ensive trade in steel and tools, 
and I understand the manufacturing portion will shortly 
be transferred to Tempk borough, where big developments 
may be looked for. One of the interesting news items of 
the week is the fact that the well-known tron, steel, and 
scrap firm of 'T. W. Ward, Limited, of Sheffield, has jus! 
bought from the Admiralty the battleship Redoubtable, 
of 14,150 tons displacement. The vessel, which was 
launched twenty-four years ago, will be broken up at 
Ward’s yard at Morecambe. Much of her compound armour 
plate is I6in. thick, and her armament includes four 
13.5in. guns, beside a number of smaller pieces of ordnance. 
The same firm has been the purchaser of a number of 
destroyers and German submarines. A word in encourage- 
ment of the Development Committee of the Sheffield 
Corporation is, J think, well deserved. This body is very 
much alive, and is working hard in the interests of the iron 
and steel and engineering industries of this district, 
seeking to make the city’s industrial possibilities more 
widely known. particularly in foreign markets. That the 
effort is bearing fruit is evidenced by the large number of 
new inquiries which are coming to hand from all parts of 
the world, the Committee’s work being finished when it 
has introduced the inquirer to the right. manufacturer. 
By the way. I have heard an inkling of a new important 
amalgamation movement in which several steel firms are 
said to be interested. 


Coalfield Developments. 


In these days of uncertainty it is really plucky 
of colliery interests to continue development work. Some, 
of course, have flatly declared their intention to suspend 
temporarily all such operations, but important boring 
work carried out on the eastern border of the Nottingham- 
shire coalfield and in Derbyshire is proving very successful. 
Regarding the former, the S.anton Ironworks Company. 
Limited, and the Butterley Colliery Company, Limited, 
are the two interes's concerned. On Saturday it was 
reported that the top hard seam, an extension of that 
now being worked, had been reached at Boulton, about 
two miles east of Ollerton, in the ‘‘ Dukeries,”’ at a depth 
of nearly 2000ft. The announcement was made during 
the reading of papers at a meeting that day of the Midland 
Counties Institution of Engineers, when Mr. G. A. Longden, 
of the Stanton Company, gave interesting notes on the 
borings at Kirklington, Bilsthorpe, and Wellow. At the 
last-named the borehole was the first to be made to the 
east of Bentinck and Kirkby collieries, where lower mines 
had been proved showing that three at least were good 
workable seams over a very large area where the top hard 





was being worked, thus providing an.immense tonnage for 
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the district. Sheffield manufacturers are very incensed 
at the action of the Coal Controller, who, they say, displays 
a woeful ignorance of the right distribution of fuel. The 
complaints are that Derbyshire coal is denied to coke oven 
people in South Yorkshire, whil-t good coking coal is sent 
to Lancashire for use in the cotton mill district, where 
almost any kind of small stuff would do quite well. 


A New Railway. 


Sheffield is interesting itself just now in the efforts 
of the Derwent Valley, Calver, and Bakewell Railway 
Company to obtain parliamentary powers to consiruct 
three railway tracks in the Peak Councry, where no such 
convenience at present exists. The proposed lines would 
shorten the route to Buxton, bringing that town within 
an hour’s run of Sheffield, and, by providing a direct 
connection becween the Dore and Chinley line and the main 
Midland line serving Bakewell, would open out the 
Derwent Valley and Bakewell, passing through the lovely 
Calver country, where the limes:ene deposits could be 
developed, beside providing a fine new residen.ial suburb 
for Sheffield. The limes‘one mentioned, which was recently 
acquired by Mr. Charles Markham, of Chesterfield, is 
intended for use in the blast-furnaces of the Derbyshire 
distriets 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Last Vestige of Control. 


THE outstanding feature in iron trade circles this 
week has been the official announcement of the abolition 
of the system of export licences. Thus the last vestige of 
control of the pig iron trade passes into oblivion. The 
era of war-time restrictions has been unduly prolonged, 
and none can accuse the authorities of undue haste in the 
cancellation of a system which had long ago outgrown its 
utility. Apparently the authorities have justified the 
reteition of the licensing system on the ground that the 
prevailing scarcity of supplies necessitated precautions for 
eusuring that home needs received first attention ; but it 
has been repeatedly pointed out that pig iron producers 
and merchants might well be trusted to have every care 
for the interests of home consumers, and that view has at 
last prevailed. Henceforth the export trade is not to be 
subjected to any of the countless irritations and irksome 
delays which the licensing system has involved in its 
operation, and traders are absolutely free to conduct their 
business in the old pre-war way. 


Cleveland Iron Trade. 


There has been a little more activity in the Cleve- 
landiron trade this week, chiefly due to the stronger demand 
for forgeiron. Foundry iron is as searce as ever, but there 
has been an abundance of the lower qualities turned out 
at most of the furnaces, and makers have had to take a 
proportion of the make into stock. Rather than do this 
a few makers have been shading the price down to as low 
as 157s. per ton for No. 4 forge. They are, however, no 
loager prepared to do so. Faced with the prospect of an 
early rise, buyers are inclined to increase their stocks, 
and at the full price of 160s. which is now demanded some 
substantial sales of forge iron have been recorded. The 
supply of foundry iron is still short, but the scarcity is 
accentuated by the entire lack of trucks to get away from 
the works such iron as is available for distribution. The 
question of the truck shortage has become so serious that 
it is difficult to exaggerate its importance. The whole 
trade is threatened with partial paralysis on this account. 
‘Traders are seething with indignation at the existing state 
of affairs on the railways. The abolition of the licensing 
system is welcomed in export trade circles, but at the 
moment unfortunately the concession is not a substantial 
advantage, as the great difficulty is to obtain the iron at 
all for export. Prices are unchanged, No. | being 164s.: 
No. 3 Cleveland G.M.B., No. 4 foundry, and No. 4 torge, 
160s. per ton for home consumption, with 5s. per ton added 
in all cases for export. : 


Hematite Pig Iron. 


The East Coast hematite pig iron trade is fairly 
active, but on the whole demand scarcely balances supply. 
Owing to various causes, the steel works are not working 
as well as they might, and in consequence the consumption 
of hematite is diminished to some extent. Moreover, the 
adverse state of the exchanges is limiting demand from 
abroad. Still, a fair business is being done and prices are 
very firm, méxed numbers being quoted 200s. per ton, and 
No. 1 202s. 64. per ton for home consumption, with 5s. 
per ton added in each case for exported iron. 


Iron-making Materials. 


The imports of foreign ore so far this month have 
been on a very substantial scale, but there is very little 
new business done, and the price of best Rubio ore of 
50 per cent. quality is still in the neighbourhood ot 52s. 6d. 
per ton, ex ship Tees. The supply of coke is barely suffi- 
cient to meet the needs of the blast-furnaces, and until 
it improves there seems no possibility of increasing the 
number of furnaces in blast. The price of good medium 
furnace qualities is 48s. per ton at the ovens. 


Manufactured Iron and Steel Trades. 


Great activity prevails in the manufactured iron 
and steel trades, but operations at the works are hampered 
by the lack of fuel, and still more by the inadequate number 
of trucks available. The stock yards are chock ful!, and 
in some cases firms are talking of closing down unless there 
1s an early improvement. The works are all well placed 
as regards orders on hand, and active conditions are 
assured for some considerable time to come. The chief 
source ot employment is the great demand that exists for 
stee' material for shipbuilding. The amount of work in 
hand in North-East Coast shipyards is very great. and there 
18 a tremendous call for ship plates, At some ot the works 


a very large tonnage of structural material of various 
descriptions is being turned out. The bar mills are also 
being worked at full capacity. The demand for sheets of 
all descriptions is exceptionally heavy, and makers are 
under the necessity of refusing orders at present. An 
interesting event this week is the resumption of work at 
the rolling mills at the North-Eastern Steel Works, Middles- 
brough, where a big reconstruction scheme is in progress of 
being carried out. Prices are exceedingly firm. The 
following are the principal quotations to home consumers : 
—Steel angles, £17 15s.; steel joists, £17 10s.; steel ship, 
bridge, and tank plates, £18 5s.; steel rounds and squares, 
under 3in. down to #in., £20 5s.; steel flats, 5in. down to 
l}in., £20 5s.; heavy steel rails, 601b. and upwards, 
£16 10s. net on trucks; steel sheets, */,,in., £20 5s.; }in., 
£21 15s.; 4/gin., £22 15s.; 14-20 gauge, £23 5s.; common 
iron bars, £22; marked bars, £24 10s.; gas strip iron, 
£22 5s.; steel hoops, £23; steel strip, £22; galvanised 
sheets, £36; black sheets, £27 to £28. In the export 
trade there are no fixed prices, they being a matter of 
negotiation in each case; but generally higher figures are 
demanded. 


The Coal Trade. 


The northern coal trade has been greatly dis- 
organised during the past week. Several factors served 
to hold matters back. The chief trouble was the cessation 
of work at the staithes during the stormy weather, the 
trimmers being unwilling to continue teeming in the wet 
and wind. This state of things, which lasted over three 
or four days, reacted on the supply of trucks and wagons 
—already seriously short in supply—and the result this 
week is that many of the collieries are in a very bad way 
and are only continuing under grave difficulties. No 
stoppages at the pits are reported, but some pits may be 
compelled to stop in the near future if the conditions are 
not improved. The tonnage position shows little materi: 1 
alteration. The recent storm has greatly interfered with 
the movement of vessels, and as a consequence the prompt 
market situation leaves much to be desired. There are 
quantities of prompt coal on hand and freely offered, and 
when a merchant is in a position to close a prompt deal 
and place a boat under the spouts the collieries are willing 
to give a substantial discount for almost any class of fuel ; 
but these conditions are so seldom available that buyers 
are unable to take advantage of a favourable market to 
any extent. There is an ample and varied inquiry from 
Norway and Sweden, and buyers are earnestly endeavour- 
ing to place contracts for next year’s deliveries, but with 
only indifferent success. The collieries are sold ahead to 
a very large extent and view with disfavour any further 
heavy commitments, except in special cases, preferring 
to confine their exertions to prompt trade. A subject 
of much discussion is the question of the fall in the rate of 
exchange in several countries. Italian exchanges are 
the most prominent subject, and it is understood that as 
the rate has risen so much against Italian buyers—about 
50 per cent.—orders have been sent to merchants to cease 
chartering cargoes for the present. This, of course, would 
not affect the market much if tonnage were forthcoming, 
as the demand from abroad is far and away greater than 
the supplies available. A large contract for gas coal has 
been placed this week with one of the Durham collieries. 
The quantity is for 50,000 tons of second-class gas coal 
at 55s. per ton for delivery to France over the whole of 
next year. Coke is not uniform, but fairly steady for 
foundry sorts, while in the case of gas coke the position is 
very firm. The following are the forward open market 
quotations :—Northumberlands: Best Blyth steams, 
100s.; second steams, 90s. to 95s.; best steam smalls, 
80s.; second smalls, 65s. to 75s.; best screened households, 
100s. Durhams: Best gas coal, 85s.; second gas, 67s. 6d. 
to 75s.; special Wear gas, 85s.; coking, 70s. to 80s.; 
bunkers for British boats, 62s. 6d. to 70s.; for neutral 
steamers, 75s. to 85s.; best beehive coke, 100s.; patent 
oven, 92s. 6d. to 95s.; gas coke, 100s. to 105s. t.o.b. 








SCOTLAND. 
(From our own Correspondent.) 
Ironmoulders’ Action. 


THE members of the Associated Tronmoulders in 
Scotland have decided by a majority of 823 to hand in 
strike notices, to take effect on the 26th of this month. 
This decision is in favour of the demand for a wages 
increase of 15s. per week, and also in sympathy with the 
similar movement in England. A settlement in England 
would probably mean a cancellation of the Scottish move- 
ment. 


Bricklayers’ Strike. 


A ballot was taken last week of. the bricklayers 
employed in the steel works who have been on strike on 
the question of resuming work pending the decision on 
their demand for an increase in wages, with the result 
that a majority for the resumption of work was declared. 
The employers have all along been willing to meet repre- 
sentatives of the men whenever work was resumed, and a 
conference will be heid between the parties concerned 
immediately after the restart of work. It is anticipated 
that the majority of the men will be back at work this 
week. The men ask that all on strike should be reinstated. 
A large number of steel workers have been thrown idle 
through this strike, deliveries of steel material have been 
severely curtailed and a large number of orders have been 
hungup. No time will be lost in getting furnaces restarted. 


Pig Iron. 


A steady business is being done in Scotch pig iron. 
No. 1 foundry has been somewhat scarce, but an improve- 
ment is now evident. Forge continues plentiful. Makers 
of hematite have had difficulty in disposing of outputs 
and stocks have accumulated, but these will be very 
useful when the steel works are on full time again. Local 
demands are large, and the export turnover is consider- 
ably better. Licences are now granted with greater 





facility, and a better supply of steamers is available. 





Finished Iron and Steel. 


The shortage of steel materials has been again 
pronounced throughout the past week. Engineers and 
shipbuilders and kindred consumers have been affected 
to a considerable extent and outputs of all kinds have been 
hindered. Stocks have been greatly reduced, and it is 
therefore a matter for gratification that the steel works 
will soon be in full operation once more. The demand for 
steel plates, both for home and export, is very insistent 
and works will be sorely pressed with fresh orders, to 
say nothing of arrears. ‘The heavier gauges of sheets, 
too, are very active for home and abroad, and makers 
are quite unable to undertake more than a percentage of 
the business on offer. Galvanised material is also in much 
larger inquiry. The abnormal prices now current aprear | 
to have no influence on business whatever, the question 
of delivery being the predominating factor. In the 
malleable bar iron trade ali sizes and shapes of bars are 
in demand, and works have sufficient orders for the home 
trade alone to keep them busy for months ahead. Rivets, 
bolts and nuts and small castings are in constant request, 
and the pressure for deliveries is very severe. Export 
seems to be broadening, but outputs will have to show a 
considerable improvement before much can be done in 
this direction. 


Coal. 


The course of business in Scotch coal shows very 
little change at present. The pressure tor supplies is un- 
relaxing, but outputs do not increase sufficiently to show 
much improvement in turnover. Local requirements are 
continuous, and all large coals are heavily called for, the 
only unsatisfactory feature being the slump in drosses. 
Now that the steel works may soon again be in opera-ion, 
drosses will once more be wanted in large quantities, 
and consignments hung up at the various sidings will be 
released. This will also mean an improvement in the 
supply of empty wagons, which will be greatly appreciated 
at the collieries. House coal is now particularly active 
in all districts. Export orders are plentiful, but overseas 
consignments are largely curtailed owing to lack of supplies 
and inadequate carrying tonnage and inlend transport. A 
fair business is still being done by Lanarkshire and Ayr- 
shire collieries to Irish destinations. Generally speaking, 
shipments are largely coastwise, both in the West and 
East of Scotland. The aggregate shipments from Scottish 
ports during the past week amounted to 158,786 tons, 
compared with 168,688 tons in the preceding week and 
67,553 tons in the same week last year. The decrease in 
shipments to date, compared with the same period in 1918, 
amounts to 871,131 tons. At the time of writing, no change 
in prices has been intimated, and quotations remain. as 
per schedule issued by the Coal Controller :—EIll coal, 
f.o.b. at Glasgow, 33s. 6d. to 35s.; splint and nagivation, 
35s. to 37s.; steams, 33s. 6d. to 34s. 6d.; best screened 
navigations, at Methil or Burntisland, 36s. to 38s.; first- 
class steams, 35s.; third-class steams, 3ls.; best steams, 
at Leith, 33s. 6d.; secondary qualities, 32s. 6d. per ton. 
Treble nuts, 30s.; doubles, 29s.; and singles, 28s. per ton 
respectively in all districts. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Profits. 


To all appearances the interview which coal- 
owners had last week-end with the Prime Minister, the 
President of the Board of Trade and the Coal Controller 
concerning the Government’s proposal for limiting the 
profits to Is. 2d. per ton on the total quantity of coal raised 
was not very satisfactory from the point of view of the 
coalowners, and it is very evident what is the opinion of 
shareholders, inasmuch as under selling influences the 
prices of colliery shares continue to show a steady decline. 
The proposal of the Government has for some time past 
raised a good deal of questioning as to what it exactly 
means to individual colliery companies, but. quite apart 
from its effect, it is now coming to be seen by capitalists 
other than those interested in mines that the principle of 
Governmcnt interference and control of profits is not 
healthy, is inimical to enterprise and energy, and will in 
all probability adversely affect employment. The prin- 
ciple is one which may be indefinitely applied, and ence it 
is imposed in the case of the coal trade may easily be 
extended to other industries. The proposed a¢tion of 
the Government will undoubtedly affect the employment 
of capital in the coal industry, and will create nervousness 
among present holders of capital and intending investors 
in allied industries. On this account coalowners consider 
that they have every right. to expect the support of 
capitalists generally in their strong opposition to the 
Government’s plan. At any rate, the coalowners intend 
to take steps at once to oppose the Government Bill on 
the grounds that an attempt is being made to limit coal 
trade profits by legislation, and that such limitation is not 
of general application to other trades and industries. 


Meaning of Is. 2d. per Ton. 


An explanatory statement of the financial 
incidence of the Government’s proposal to limit the profits 
of the coal trade has been issued by Mr. Finlay A. Gibson, 
the Secretary of the Monmouthshire and South Wales 
Coa’owners’ Association, in which he points out that the 
pre-war profit was £25,000,000 per annum. The profit 
lirnaited by the Government is to an amount equal to 
ls. 2d. per ton on the total output of all the collieries. 
From April 5th last to April 5th, 1920, the output is 
estimated at 225,000,000 tons, which at 1s. 2d. per ton is 
£13,125,000. This profit, compared with £25,000,000, 
is a reduction of 47.5 per cent. If the gross profits of a 
colliery company pre-war were 3s. per ton, or £50,000, 
under the Government’s proposals they will be 1s. 7d. -per 
ton, or £26,250. If the profit per ton pre-war was £10,000, 
or 6d. per ton, it becomes, under the Government’s pro- 
posal £5250, or 3.15d. per ton. These figures take no 
account of deductions for redemption of capital and 
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reserves, which are estimated at £10,000,000 pre-war 
leaving *£15,000,000 as profit for distribution. Assuming 
that the same deductions are still made, the um available 
under the Government’s proposal drops to £3,125,000, 
which represents a reduction of 79 percent. If 225,000,000 
tons are not produced, the gross profit will be less than 
£13,125,000, and the distributable profit may be less than 
£%,125,000. Should a colliery company by enterprise 
increase its output, it benefits the whole coal trade by 
increasing the tonnage on which the Is. 2d. is paid, but 
this benefit when spread over the whole trade will be 
almost imperceptible to the individual colliery. The 
Government proposal does not mean that every colliery 
company will be guaranteed a profit of Is. 2d. per ton 
on its output. In the actual working a company will only 
be allowed to retain half its pre-war profits. In some 
instances under the Government proposal the reduced 
profit will only be sufticient to pay interest on debenture 
and preference shares ; there will not be sufficient to pay 
interest on the ordinary shares. 


Miners’ Earnings. 

Mr. Fred Mills, the chairman of the Ebbw Vale 
Steel, Iron and Coal Company, Limited, who, by the way, 
has been asked to continue as the chairman of the South 
Wales and Monmouthshire Steel Makers’ Association— 
he was requested to resign recently when negotiations 
were nearing completion in connection with the skilled 
men’s dispute—stated last week-end that two and a-ha!f 
million pounds had been spent on extensions and improve- 
ments that had still to come into use at the works. Dealing 
with the limitation of profits, he remarked that one of the 
concerns associated with the Ebbw Vale Cofmpany, viz., 
John Lancaster’s, had commenced the sinking of a colliery 
at Aberbeeg, which, if continued, would cost £500,000. 
The output of coal from that colliery would amount to 
500,000 tons per annum. If the company’s profits were 
to be limited to ls. 2d. per ton, the question of getting that 
coal became unremunerative, because Is. 2d. in the £ was 
equal to 6 per cent., which was the Bank rate interest 
to-day. Mr. Mills added that there were more men capable 
of earning £1000, if they were willing to do so, than there 
were officials and managers under the company getting 
that figure. There were men who, if they liked, could 
earn £1200 a year, and he mentioned that at one of their 
collieries, which turned out the cheapest coal in South 
Wales, the average earnings worked out at £800 a year. 
The remarks of Mr. Mills, who says he is not accustomed 
to making loose statemen‘s, have met with a chorus of 
questionings from miners’ leaders. Mr. Vernon Hartshorn 
suggests Mr. Mills should disclose the name of the colliery, 
with detailed information in support of his statement. 


Tin-plate Workers’ Hours. 


A ballot has recently been taken by the millmen 
in the South Wales tin-plate industry on the question 
whether there sha!l be six or eight hours’ shifts at tin-pla‘e 
mills, and the result is that 2217 voted for the six hours’ 
shift and 674 voted against. Only 2891 out of a total of 
8000 millmen cast their votes. At the present time the 
large majority of millmen work cight hours’ shifts, and the 
vote was taken on account of the existing ccndition of the 
industry, and due to the request of the employers that for 
the present the compromise regarding the six hours’ shift 
should be withdrawn and the eight hours’ shift be made 
general. The adoption of a six hours’ shift would mean a 
serious decrease in exports, and would mean that a large 
number of mills now at work would become idle and a con- 
siderable number of day workmen rendered unemployed. 


Colliery Sinkings. 

Apart from the sinking of new pits by Baldwin's, 
Limited, at Kenfig Hill and at Water-street, Pyle, and by 
the Meiros Colliery Company at Werntarw, Pencoed, it is 
reported that steady progress is being made with important 
colliery developments in the neighbourhood of Bridgend 
and at Maesteg, where North’s Navigation Collieries Com- 
pany, Limited, is rapidly re-opening the Park Slip Colliery, 
which has been closed for many years. Some of the coal 
is now being worked. The company is also opening a new 
drift under Cwm Risgla Farm. In Llangynydd Middle 
two levels are being opened out by the Celtie Colliery 
Company for the purpose of working the steam coal 
measures, and it is estimated that over a thousand men 
will eventually be employed there. Considerable develop- 
m_nts ar» also being carried out at Gellihir Colliery, 
Maesteg, where the No. 2 seam is being proved. 


Current Business. 


The steam coa! market continues quiet, and easy 
in tone for prompt loading. The tonnage position is not 
a!l that is desired or requisite to meet the needs of the 
trade, and the necessity for prompt clearance of wagons 
forces salesmen to make concessions in their prices. It is 
also pretty certain that increased outputs are in part 
responsible for the easiness ruling on the market, as the 
facilities for shipment are not adequate to a marked 
improvement in production. The returns for the week 
ending Nove»iber 8th show that the output was 984,301 
tons, exclusive of 81.925 tons of anthracite. These 
figures are the highest for any single week since the seven- 
hour day came into operation, the chief reason for the 
improved production being the increase in the number of 
persons employed underground. It is expected that 
steam coals will before the end of the year reach an output 
of a million tons per week, but at the same time fears are 
entertained that the facilities for shipment will exercise 
a check upon this figure being exceeded, if, indeed. it is 
reached. Salesmen are accepting for prompt loading 
5s. per ton less than they are prepared to take for supplies 
for forward delivery, or, indeed, for coals over next year. 
A fair amount of business has been done over 1920 at prices 
ranging from 70s. to 75s. for superior large steams, while 
ordinary cargo smalls have been sold at 50s. The market 
for immediate shipment is about 65s. to 70s. for large 
steams, and drys and Monmouthshires are on this level. 
No. 3 Rhondda coals remain scarce and firm at about 
80s. for large and 70s. for through qualities. Best bunker 
smalls command 452s. 6d. to 55s, and ordinary smalls from 
45s. to 50s., but inferior cargo sorts rule down to below 


40s. Patent fuel is steady at 75s. to 80s., and coke is 
about 107s. 6d. to 110s., pitwood being unaltered at 
47s. 6d. to 50s. 


Newport. 

There is a fair amount of free coal being offered 
for immediate shipment, and the tone is easy, but for 
forward loading sellers’ ideas are about 75s. for leading 
qualities of large. This figure is 5s. to 7s. 6d. above what 
supplies can be picked up at for delivery at once. 


Swansea. 


The anthracite coal market displays very little 
alteration. ‘Tonnage is fairly satisfactory, and with the 
supplies already to hand delays are experienced in getting 
vessels loaded and sailed. Very little coa! is available, as 
the majority of collieries are well stemmed. Machine- 
made qualities are distinctly firm, and they are difficult 
to obtain for loading a week ahead. 








Latest News from the Provinces. 


MIDLANDS. 
Colliery Owners and Price of Coal. 


Tue Staffordshire and Warwickshire colliery 
owners, including those of Cannock Chase, have expressed 
strong indignation with the Government's proposal to 
limit pit profits to ls. 2d. per ton on coal. Certain of the 
leading owners describe the suggested legislation as grossly 
unfair. To limit the profits of the coal trade by Act of 
Parliament while other industries are left free to make 
what profits they can, subject of course to the excess 
profits duty, is pronounced shameless. The minimum 
effect will, it is declared, be to curtail development and 
prevent increased output. 


SHEFFIELD. 
Iron, Steel and Coal. 


No further advance in iron prices is noted here 
yet, though it is fully anticipated that quotations will 
move up quite appreciably at the end of the year, if not 
before. The moulders’ strike is having an undoubted 
effect upon foundry iron, but the market nevertheless 
keeps very firm, £9 5s. being still the general figure for 
delivered, though even more has been reported. Forge is 
now about £8 lls. 6d. and basic £8 17s. 6d. The steel 
trade is exceedingly busy, though it is believed here that 
the tin-plate boom in South Wales has almost reached 
its limits. The demand for steel is heavy all round, and 
the furnaces are full of activity. Basic billets have risen 
to round about £17 for both soft and hard. Hematite iron 
is inclined to be slumpy. There is an abundance of scrap 
material. Collieries continue to complain of the shortage 
of trucks, which is interfering seriously with the output of 
fuel. Inland works are absorbing the bulk of steams. but 
there is small chance at present for anyone to build up 
reserves. Shipments, particularly to France, are increas- 
ing. Blast-furnace coke is moving freely, the quotation 
being 50s. per ton on rail at ovens, though for shipment a 
much enhanced figure is obtained. Best South Yorkshire 
steam hards are quoted 29s. to 29s. 6d.; best Derbyshire 
28s. 6d. to 29s.; seconds, 27s. 6d. to 28s.; ditto, steam 
cobbles ; nuts, 27s. to 28s.; washed smalls, 24s. 6d. to 
26s.; best hard slacks, 24s. 3d. to 24s. 9d.; second, 23s. 9d. 
to 24s. 3d.; soft nutty, 3. 6d. to 24s.; peas, 22s. to 
22s. 6d.; and small slacks, 19s. to 20s. In house sorts 
branch is quoted 33s. to 33s. 6d., and best Silkstone 
29s. 6d. to 30s. 6d., all per ton at pit. 


WALES AND ADJOINING COUNTIES. 


Coalowners’ Protest. 


The members of the Monmouthshire and South 
Wales Coalowners’ Association have entered an emphatic 
protest against the Government proposal for limiting coal 
profits to ls. 2d. per ton. It was pointed out at a recent 
meeting that all developments were now stopped in the 
mining industry. Information showed that £58,000,000 
was waiting to be utilised for developments and for the 
opening up of new collieries, but none of this money would 
be released until there was a definite guarantee regarding 
the position of the coal trade. The action of the Govern- 
ment is looked upon as tantamount to a confiscation of 
property, and to involve in its retrospective action the 
tearing up of the Coal Control Agreement. 


Swansea Metal Market. 


The tin-plate market presents no new feature, 
but is very firm, prices being on the basis of 45s. per box 
for I.C. 20 x 14 112 sheets. Other quotations are : 
xalvanised sheets in bundles, 24 g., £36 per ton net f.o.b.; 
sheet and tin-plate bars, £15 to £15 5s. per ton net deli- 
vered; block tin, £283 5s. cash, £284 5s. three months; 
copper, £98 15s. cash, £100 5s. three months ; Spanishlead, 
£34 7s. 6d. cash, £34 5s. three months; spelter, £47 cash, 
£47 10s. three months; and Welsh hematite, £10 17s. 6d. 
per ton net delivered. 








Registration of Civil Engineers. 


THE Council of the Institution of Civil Engineers has 
announced that, as a result of a ballot recently taken, the 
members generally have, by a very great majority, inti- 
mated their approval of the proposal, which was placed 
before the Institution in July, that steps should be taken 
to obtain statutory powers to regulate and establish 





registration for the civil engineering profession. Tt hag 
further been stated that thé Council has accordingly 
resolved to introduce a Bill in the next session of Parlia. 
ment with a view to effect this object. 

The preparation of the Bill has, it is explained, engaged 
the most careful consideration of the Council, not only 
as regards its effect in the public interest and that of the 
members of the Institution, but also in relation to the 
interests of the various important -engineering societ jos, 
and.of persons now engaged in civil engineering practic¢ 
who may not be connected with any such societies. 1) 
the consideration of these matters due attention has been 
paid to the opinions and observations which have been 
communicated to the lustitution by the members. Various 
details of the Bill are s‘ill subject to further consideration, 
and it will not be possible to communicate the actual text 
until it is deposited with Parliament. ‘The Council has, 
however, in a recently distributed circular letter, informed 
the members that the principal provisions of the Bill cover 
the following points :— 

By ‘“ Civil Engineer ” is meant a person competent in 
the art described in the Royal Charter of the Institution of 
1828 and its subsequent development through the advance 
of science. 

The Register as first established would contain (a) all 
corporate members of the Institution of Civil Engineers 
and of the Ins‘itution of Civil Engineers of Ireland ; and 
(6) other persons who are engaged as civil engineers ani| 
are members of important engineering societies, or who, 
although not members of such societies, have been engage 
in civil engineering practice for a subs‘antial period. 
There would be a time limit for the application of these 
conditions to the formation of the Register. For the 
purpose of determining the eligibility of individuals com. 
prised in the group (b) a tribunal would be established 
upon which the important engineering societies would be 
duly represented and by means of which the interests of 
their members who are civil engineers would be safeguarde«|. 

After registration has been established on thess lines it 
is intended that the general conditions which have been or 
may be laid down by the Institution of Civil Engineers 
as applying to its corporate membership should be required 
as a qualification for admission to the Register of Civil 
Engineers. It is sought to reserve the use of the title 
** Civil Engineer *’ for persons so registered, and to pro 
hibit unregistered persons from assuming that title. 11 
is not intended tc limit the Register to corporate members 
of the Institution, and the restrictions placed on the 
exercise of civil engineering functions are very limited, 
whilst the rights of any person to use the authcrised title 
of any society of which he may be a member are, of course, 
not interfered with, 








THE BRITISH INDUSTRIES FAIR (BIRMING- 
HAM), 1920. 


THE Committee of the Birmingham Section of the 
British Industries Fair, which is to be held from February 
22rd to March 5th next year, announces that it has 
succeeded in overcoming its initial difficulty, and has 
now secured buildings which will provide 150,000 square 
feet of space for the housing of the exhibits. The troubl- 
in the Birmingham centre has always been the lack of a 
building of suitable dimensions, and it was more and more 
fully realised and emphasised as the number of exhibitors 
increased. The rapid booking of space which, we are 
given to understand, has taken place has, therefore, had the 
effect of compelling the committee to make a drastic 
alteration in its original arrangements, and to negotiate 
for and obtain the loan of buildings, which are deemed 
suitably adequate, at the Castle Bromwich aerodrome. 
The site is described as having many natural advantages. 
First, the buildings are well suited for the purpose for 
which it is intended to use them; secondly, Castle Brom- 
wich Station is practically in the grounds on which they 
stand; and, thirdly, there are railway sidings for the 
occupants’ special use, 





CERTIFIED ENGINEERS IN QUBENSLAND. 


UnpER new local government legislation which is being 
introduced into Queensland there are regulations affecting 
the certification and employment by local authorities of 
authorise engineers. The Governor-in-Council may, bs 
the regulations, provide for: (a) The employment of 
certificated engineers; (b) for the circumstances and 
conditions under which exemptions from the employment 
of certificated engineers may be granted to local authori 
ties; (¢) the qualifications necessary for the grant of 
certificates ; (d) the conditions under which two or more 
local authorities may join in the appointment of the same 
certificated engineer ; (e) the classes of works upon which- 
the local authority shall employ a certificated engineer. 
With regard to the proposed termination of employment 
of any clerk or engineer, the local authority shall either 
order an inquiry or suspend the officer. If suspended, the 
local authority must state the reason for his suspension 
The officer may then apply for an inquiry, and if an inquir) 
is asked for, it must be held by some person appointed by. 
but not a member of, a local authority. If the local 
authority and the officer concerned so agree, the inquiry 
may be held in private, otherwise it shall be public. The 
person holding the inquiry reports to the local authority. 
and the report must be read in open meeting. Where an 
inquiry is ordered, no decision is to be given by the local 
authority until after the reading of the report. 








LANTERN Suipes For Lectures.—Ed. Bennis and Co.. 
Limited, inform us that they have a lerge number cf lantern 
slides dealing with the development and present practice 0! 
automatic stokers, coal elevetors, and conveyors, &¢., which they 
will be pleased to lend to eny responsible engineer for lecture 
purposes. A list of the slides and particulars of their subject 
matter can be obtained on request. Applications for slide= 
should be made as far as possible in edvance of the lecture and 
should be addressed to the firm at 28, Victoria-street, London, 
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French Engineering Notes, 
(From our Correspondent in Paris.) 


Traffic Regulations. 


In view of the growing difficulty of public trans- 
port in Paris, commissions have been appointed to investi- 
gate the possibility of accelerating the services and reliev- 
ing the conges ion which at times becomes so serious as to 
threaten a complete disu:ganisation. Theffpopulation of 
Paris has enormously increased since the Armistice, for 
whilejthe demobilisation has reduced the military element, 
there is still a heavy proportion of refugees who seem to 
have"taken up their quarters permanently in the city, and 
there continues to be a growing influx of visitors from the 
provinces and from abroad. Even before the war the 
means of public transport were barely sufficient for the 
population, and while the number of inhabitants has largely 
increased the transport arrangements are less efficient than 
in pre-war times. The Metropolitan is unable to run so 
regularly on account of the coal shortage. The situation 
has improved during the past week, but it is quite impos- 
sible at the moment to accelerate the service by running 
trains at more frequent intervals, as is suggested by the 
commission. Nothing can be done until we have got over 
the coal crisis or until the Metropolitan is able to equip 
its electrical generating plants with oil-burning ins‘alla- 
tions. Experiments are now being carried out in this 
direction. At present the takings of the Metropolitan are 
about 380,000f. a day, which, by striking an average of 
fares and taking into account the number of people who 
make double journeys with workmen’s tickeis, would 
bring the number of passengers to close upon a quarter of 
a million. The tramways are running normaily, but it is 
difficult to accelerate the service without causing embar- 
rassment to the traffic, for the larger the number of cars 
the greater are the possibilities of street congestion. In 
the same way, all the old lines of motor omnibuses are 
nearly re-installed, but as they traverse the centre of the 
city there is a limit to the number of vehicles that can be 
put into service, at all events under present traffic con- 
ditions. So far as the surface traffic is concerned, the only 
means Of acceleration lies in improving the regulations, 
which have always been singularly inadequate. Several 
years ago an American specialist was brought over to 
Paris with a view of preparing a scheme for regulating 
the street traffic, and then an attempt was made to adopt 
some of the methods employed in London; but as that 
effort at partially engrafting a system gave negative results 
it is now proposed to apply the London system in its 
entirety. It is certain that if the street traffic were pro- 
perly regulated it would be possible to run a larger number 
of motor omnibuses and tramears without inconvenience. 


River Traffic. 


Another cause of the traffie conges:ion is the 
suppression of the Seine boats, which formerly conveyed 
considerable numbers of workpeople and others, who 
profited from the low fares to patronise that means of 
transport. The existing company refuses to continue the 
service on account of the high cost of fuel, and the Paris 
Municipal Council is now considering three applications 
for concessions, one to run fast motor boats carrying 
80 passengers each and another to put in service larger 
boats to carry 280 passengers and running with suction 
gas plants. Apart from the value of the boa‘s as a means 
of transport, they are regarded as a necessary attraction 
by offering cheap and pleasant excursions ard imparting 
life and activity to the river Seine. It is nevertheless 
certain that it will be quite impossible to run a service of 
boats with the extremely low fares paid before the war, 
and for the new service there will be a notable increase, 
as is the case with the underground railways, the tramcars, 
and the motor omnibuses, for which the fares have had to 
be advanced 30 per cent. to make up for the higher charges 
imposed by the shorter hours and increased wages. 


Motor Car Combination. 


Since Monsieur André Citrcen started upon the 
mass production of motor cars there have been many 
rumours of new financial arrangements for putting the 
concern on a sound basis. Negotiations were in progress 
some time ago with a powerful American automobile com- 
pany for taking the business over, but they fell through on 
account chiefly of the difficulties arising out of the Govern- 
ment’s claim for large sums in respect of war profits. This 
and other disabilities have prevented Monsieur Citroen 
from completely carrying out his programme, which aimed 
at turning out a far larger number of cars of a single model 
than any other firm on this side of the Atlantic. A French 
group has now been constituted with the obj ect of forming 
& company with a capital of 10,000,000f. The object of 
this company is to supply the Citroen factory with all the 
raw material and accessories required for the construction 
of the cars, and it is expected that with this financial aid 
the works will increase its production of cars from 750 to 
1000 a month, while in January it is hoped to bring the 
monthly output of Citroen cars to 2000, 


Engineering Activity. 


All the engineering concerns are full up with 
contrac‘s and can see work ahead for a long while to come. 
Large orders are being given out for steam boilers, s-eam 
turbines, and Diesel engines for the recons ruction of the 
merchant fleet. Increasing preference is being shown for 
geared turbines, and there is evidence that quite a large 
proportion of cargo bcats will be equipped swith Diesel 
engines. In the northern departments the engineering 
shops are being actively reorganised, and many of them 
are already turning out one-half of their pre-war production, 
but the coal shortage and the transport difficulties are 
causing considerable inconvenience. Now that larger 
consignments of coal are coming from England and the 
United States, it is hoped that the crisis will soon be passed, 
and the works in the Paris district, which have been run. 
ning with frequent interruptions, and were threatened with 
a total s‘ oppage a few days ago, are now assured of supplies 
for another two or three weeks. 





British Patent Specifications. 





5 * - 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southamptun-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 





INTERNAL COMBUSTION ENGINES. 


133,644. June 6th, 1919.—FvurL INjEcrion Pumps, J. Robson, 
Limited, Shipley, and E. H. Salmon. 

In this pump the amount of oil forced into the working 
cylinder of the engine is regulated by varying the time, with 
regard to the stroke of the pump plunger, when a by-pass is 
opened. The by-pass takes the form of a passage A drilled in 
the plunger and having two cross passages B and C. During 
the early part of the stroke oil flows from the reservoir into the 
pump D vid the inlet valve and the passages Band A. The port 
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B is closed later by the walls of the pump eylinder and oil is 
driven out at the delivery valve until the port C is uncovered 
as it passes from beneath the sleeve E. A V notch is cut in the 
end of this sleeve and consequently rotation of the sleeve by 
the governing mechanism will vary the time at which the by-pass 
comes into action and thus regulate the discharge of the pump.— 
October 16th, 1919. 


133,652. July 2nd, 1919.—-Repatrinc Crackep Pistons, P. H. 
Smith, 11, Queen Victoria-street, London, E.C. 

This is a device for closing holes in the heads of pistons and 
takes the form of @ plug in which the thrust arising from the 
cylinder pressure is taken by a step A in the diameter of the 
plug. The plug and the piston are grooved to accommodate 
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split rings B B for the purpose of making the joint gas-tight and 

yet permitting movement caused by expansion and contraction. 

While the plug is being put in place the split rings are retracted 

and held back by pegs passed through the holes C C.—October 

16th, 1919. 

133,499. November 5th, 1918.—-E.ecrricat IGnrrion FoR 
INTERNAL CoMBUsTION ENGINES, W. Pickard, 50, Cheet- 
ham-street, Rochdale, and Darrel Richard Dobson, 20, 
Mawsley-street, Bolton. 

TuIs invention relates to a sparking plug wherein the period 
of the spark is automatically controlled by the pressure in the 
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cylinder of the internal combustion engine. A tubular fitting A 
is provided with a bridge piece B xt the lower end of the fitting, 
which carries a fixed contact C with which engages one end of a 
sliding contact D. The contact D is in the form of a rod sur- 





rounded by an insulating tube E slidably mounted in the tubular 
fitting A. ‘The outer end of the porcelain tube is reduced and 
a spiral spring F is placed around the same, the two ends of the 
spring abutting against a flange G on the tube and a screwed 
gland H on the top of the tubular fitting A. The gland H is 
provided with an operating lever K, which may be operated 
by link or like mechanism from any suitable position. ‘The 
gland H is provided with a quick thread so that the tension of 
the spring F can be varied with a relatively small angular 
movement of the gland. The sliding contact D extends through 
the porcelain tube E and projects beyond the gland, where it is 
provided with a screwed nipple L for connection to the electrical 
circuit, the return eireuit being through the engine in the usual 
manner. ‘The current flows through the device, but normally 
no sperking takes place owing to the aforesaid spring acting 
to keep the contact in engegement. When, however, the pres 
sure in the cylinder rises to the predetermined extent the spring 
F is overcome and the porcelain tube E, together with the 
contact D, move upwards and separate the two contacts C, D 
when a spark is formed. A stop may be provided to limit the 
movement of the plunger. The specification contains an alter- 
native construction of the device.— October 16th, 1919. 


TELEGRAPHS AND TELEPHONES. 


133,413. October 4th, 1918.—Exectric “Vacuous_ BvuLsB 
TueRMionic Devices, J. Erskine-Murray, Wireless Experi- 
mental Establishment, Biggin Hill, near Westerham, Kent. 

The present invention relates to improvements in electric 
vacuous thermionic devices, more usually known in connection 
with telegraphy and telephony as “ valves.” The usual arrange- 
ment employed in three-electrode thermionic valves is to place 
the controlling element or “grid” between the kathode 
filament—and the anode, and any change, increase or decrease 
of potential of the grid will cause a corresponding variation in 
the flow of current between the anode and filament. The 
object of this invention is to reverse the action above described, 
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in that an increase of the grid potential will reduce the current 
between the filament and anode. The invention consists in 
placing the controlling electrode in such a position relatively 
to the other two electrodes that when of the same polarity as 
the anode its field of electric force is opposed in respect of the 
kathode to that of the anode and tends to draw towards the 
control element part of the electrons which would normally 
go towards the anode. In one method of carrying this invention 
into effect the heated element is placed between the grid and 
anode. In Figs. 1 and 2 the filament A is arranged between 
and parallel to the grid Band the anode C. Fig. 3 is a graph oi 
the valve characteristic, D being the grid curve and E being the 
filament-anode curve.—October 6th, 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


October 9th, 1918..-ELectric WELDING, The British 


133,439. 
Company, Limited, 83, Cannon-street, 


Thomson-Houston 
London, E.C. 
The present invention comprises apparatus for are welding, 
and it is the object of the invention to improve the character 
and strength of the weld and to economise the consumption of 
electric energy. It is claimed that best results in are welding 
are obtained by regulating the voltage and ampérage of the 
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current in the welding tircuit inversely so that the wattage or 
energy consumption in the are is substantially constant. The 
apparatus is designed to produce these conditions. The welding 
terminals A and B are connected to a balancer set comprising 
a motor C and a generator D having their armatures connected 
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in series and deriving power from a source of direct supply 
mains E. For, say, a constant potential circuit of 125 volts 
the motor operates at about 65 to 110 volts and the generator 
at about 60 to 15 volts. The motor C has a field winding F 
connected in series with the armature and a field winding G con- 
nected accumulatively in shunt to the motor armature in series 
with an adjustable regulating resistance. The generator D 
has a separately excited field winding H connected ‘across the 
source of supply E in series with a regulating resistance and an 
opposing field winding K connected in series with the welding 
are. The field winding K is provided with a number of taps 
brought to contacts, into engagement with which a switch L 
may be moved, thereby connecting the welding circuit in series 
with a desired number of sections of the field winding K. In 
order to smooth out fluctuations in the welding current a small 
amount of reactance M is provided in series with the welding arc. 
In the curve diagram, if the abscisse represents ampéres and the 
ordinates volts, the curves c d will represent such a curve obtained 
with the apparatus. This curve will intersect the constant 
energy curve a 6 at two points e and / representing the welding 
voltage extremes used in commercial practice. Between these 
limits the curve cd coincides substantially with hyperbola a 6, 
and hence over the given range the energy of the welding current 
will be substantially constant.—October 9th, 1919. 


133,657. January 22nd, 1919.—StTeam Hammers, H. Sharples 
13, Byron-street, Barrow-in-Furness. 

This invention comprises a valve added to the normal steam 
or pneumatic hammer, with the object of utilising the expansive 
action of the steam when striking a heavy blow. The extra 
valve is shown at A, and is loaded with a spring. When the 
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piston passes the port B, steam is admitted below the velve 
from the main cylinder, and, raising the valve A, closes the 
admission port C so that the expansion of the steam already 
admitted to the main cylinder is utilised.—October 16th, 1919. 


LIGHTING AND HEATING. 
133,600. March 10th, 1919.—PorrTsBLe Lamps 
J. Tweedie, 11, Forrest-road, Edinburgh. 

This invention relates to portable electric lamps of the type 
in which current is supplied by means of a flexible lead from a 
permanent fitting. The lamp is provided with a magnet pro- 
jecting from the side of the holder by means of which the lamp 
may be readily held in any desired position upon any iron 
framework. The body of the lamp consists of a pair of circular 
aluminium plates A B, one of which carries the lamp C and its 
projecting cage, whilst the other plate carries the coupling piece 
D for the flexible lead E. Fitted between and projecting beyond 
the edges of the plates is a cross bar F carrying a suitable hand 
switch G for the control of the current through the electro- 
magnet H. The plates A B are preferably fitted with @ cylin- 
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drical sheet metal cover—Fig. 1—having apertures to permit 
of the operation of the switch and having apertures or recesses 
through which the magnet projects. The connections and the 
arrangement of the control switch are such that the opening of 
the switch causes the current to pass through the electro-magnet, 
whilst the closing of the switch short-circuits the current, thereby 
cutting out the magnet without interrupting the current supply 
to the lamp, as shown at Fig. 3. The plate A is provided with 
& pair of projecting lugs K, whilst the plate B has a pair of 
similar lugs L. The lugs KL are adapted to bear against 
the metallic surface holding the magnet, the arrangement being 
shown at Fig. 2. The magnet may, if so desired, be connected 


and Co., Limited ; to the order of Shipping Controller, taken 
over by British India Steam Navigation Company, Limited ; 
dimensions, length 412ft. 6in., width 52ft. 3in., depth moulded 


lamp may be suspended from the magnet when the latter is 
attached to. an overhead beam or frame.—October 16th, 
1919. 


MINES AND METALS. 


133,642. June 5th, 1919.—Vatve Gear ror Rock Dritts, 
G,. H. T. Rayner, Grange Farm House, Carter Knowle-roaad, 
Abbeydale, Sheffield. 

In this valve gear the compressed air is admitted at the inlet 
and flows through ports A A to the valve chamber. On the left- 
hand side air enters the annular groove 'T’ and proceeds by small 
passages B in the walls of the auxiliary cylinder E into the 
annular space surrounding the fixed end piston P, whereby the 
valve is securely held in the position shown. Air entering by 

the right-hand port A passes to the main cylinder by the port H 

and forces the piston to the left. The right-hand end face of the 

valve V is open to exhaust through the passages corresponding 
to Eand T, ports FG, the left-hand end of the cylinder, the port 

K, and the exhaust outlet O. As the piston moves to the Tett, 

the lower end of the port J is closed, and simultaneously the 

cylinder end of port F is uncovered, thus admitting air under 
pressure to the right-hand end of the valve V, which is thereby 
thrown to the left. The accession of pressure to the right-hand 
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end of the valve V equalises the pressure at the other end, but 
since the pressure also has access through the passages M to 
the interior end face of the right-hand auxiliary cylinder E, 
and the corresponding left-hand end auxiliary cylinder is open 
to exhaust through its passages M, there is a preponderating 
tendency to move the valve to the left. The ges M in the 
auxiliary cylinders also serve as vents to enable the cylinders 
to move to and fro upon the fixed pistons P without entrapping 
the air or creating a vacuum. With the valve V thrown to the 
left, the right-hand end of the main cylinder is put in communica- 
tion with the exhaust outlet O, as is also the left-hand end of the 
valve V. The valve is now in a position to admit compressed 
air to the left-hand end of the main cylinder and force the 
piston on its return stroke to the right, the cycle of operations 
in which stroke corresponds to those already described. The 
area of either piston P is less than half the total area of the 
auxiliary eylinder plus the end face of the valve. Any leakage 
of compressed air past the collars S cannot effect. premature 
movement of the valve, as such leakage air would pass away 
to the exhaust.—October 16th, 1919. 


MISCELLANEOUS. 


133,659. August I4th, 1919.—Lock Nuts, F. W. Margetts, 
498, Lordship-lane, Dulwich, S.E. 22. 

In this lock nut fixture is effected by inserting a punch in the 

hole, shown in the side of the nut, and closing the metal of the 

nut on to the bolt with a hammer. The claim in the specification 
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is for “a serew nut of the indicated type wherein the recesses 
are formed at an inclination of approximately 45 deg. to the 
axis of the nut.’’—October 16th, 1919. 








LAUNCHES AND TRIAL TRIPS. 


Tue Cater, large bucket dredger ; built by Lobnitz and Co., 
Limited ; launch, Thursday, October 23rd. 

H.M.S. FLInpERs, survey vessel; built and engined by 
Lobnitz and Co., Limited ; completed successful trials on the 
Clyde, Wednesday, October 22nd. 


8.8. Gazana, standard “ B ” two-deck ; built by Craig, Taylor 


31ft.; engines, 27in., 44in., and 73in. by 48in. stroke, pressure 
180 Ib., fitted Howden’s forced draught ; constructed by Blair 


‘Forthcoming Engagements, 


TO-DAY. 


INSTITUTION OF MECHANICAL ENGINEERS.—The Tnstitution, 
Storey’s-gate, St. James’ Park, 8S.W. ‘ The Present Position 
of Mechanical Road ‘Traction,”. by Mr. C. G. Conradi. 6 p.m. 

Junior Instirurion o¥ ENGInrERS.—-Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Annual general meeting. Paper 
* The Limitation of Electric Tramways,” by Mr. W. A. T\ okey 
7 p.m. 

SATURDAY, NOVEMBER 22np. 

MANCHESTER ASSOCIATION OF ENGINEERS. Paper on “ High. 
speed Turbine Gears for Land Installations,” by Professor 
Gerald Stoney, F.R.S. 7 p.m. 


TUESDAY, NOVEMBER 25rx. 


THe ILLUMINATING ENGINEERING SOCIETY, —House of Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Address: © The 
Work of Lambert,”’ by the President. 5.30 p.m. 


WEDNESDAY, NOVEMBER 26rn. 


Adelphi, W.C, 2. 
4.30 


Royat Socrery or Arts.—John-street, 
Paper: ‘ British Trade in China,’’ by Dr. H. B. Morse. 
p.m. : ss . 

THURSDAY, NOVEMBER 27r#. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Instit ition 
of Civil Engineers, Great George-street, Westminster, S.W. |. 
“Carbon Ares for Searchlights,”” by Messrs. C. E. Paterson, 
J. W. 'T. Walsh, A. K. Taylor, and W. Barnett. 6 p.m. 


FRIDAY, NOVEMBER 28TH. 


MANCHESTER ASSOCIATION OF ENGINEERS.—President’s con- 
versazione, Manchester City Art Gallery. 7.30 p.m. 

THe Paysicat Society oF Lonpon.—Imperial College of 
Science, Imperial Institute-road, South Kensington. Discussion 
on “ Lubrication,” to be opened by Dr. T. EK. Stanton, F.K.S 
5 p.m. 

FRIDAY, DECEMBER 5ru. 

Jcntor InstirvTion oF ENGIneers.—-39, Victoria-street, 
Westminster, S.W. 1. ‘Some Notes on Extra High Tension 
Switchgear,’ by Mr. E. F. Hetherington. 7.30 p.m. 


INsTITUTION OF WaTER  ENGINEERS.—Apartments of 
Geological Society, Burlington House, Piccadilly, W. Papers to 
be read and discussed: (1) “The Madras City Waterworks ” 
(Part I., Historical and Descriptive), by Mr. James Welby 
Madeley, M.A.; (2) ‘‘ The Repair of a Service Reservoir Damaged 
by Mining,” by Mr. Duncan M. Straughen: (3) “ Flow in 
Channels where the Water Surface is not Parallel to the Invert,” 
by Professor Alex. H. Jameson. 2.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


H. W. Butter anp Co., of Craven House, Kingsway, London, 
W.C. 2, inform us that they have been appointed sole agents in 
this country for the products of the Locke Insulator Manufac- 
turing Company, of Victor, N.Y. 

THe SuHropsHireE Iron Company, Limited, of Hadley, near 

Wellington, Salop, informs us that Mr. James Rider, of Heaton 
Moor, Stockport, who has had a long experience in connection 
with iron and steel and wire trades in all departments, is now 
associated with it in the capacity of director. 
Ir is announced that the English Electric Company, Limited, 
has bought the Siemens Works at Stafford. We are informed 
that a working agreement has been entered into between the 
English Eleetric Company, Limited, and Siemens Brothers and 
Co., Limited, providing for the preferential exchange of the 
speci! products of each, 

Dr. R. H. Picxarp, D.Se., Ph.D., F.R.S., has been appointed 
Principal of the Battersea Polytechnic. Dr. Pickard has been 
Principal of the Municipal Technical School, Blackburn, since 
1908, and has been for some years consulting chemist to the 
Corporation of Blackburn and the Blackburn Cotton Employers’ 
Association. During the war his services as a research chemist 
were given voluntarily to the Explosives Supply and Chemical 
Warfare Committee of the Ministry of Munitions. 


Tue Warsaw CoMPANY FOR TRADE AND NAVIGATION, Limited, 
the head office of which is Nowy Swiat 35, Warsaw, informs us 
that it has opened a London branch at Holland House, 1-4, 
Bury-street, E.C. 3 (telephone, Avenue 655), and a Liverpool 
branch at 20, Chapel-street (telephone, Central 2284). Mr. 
Robert T. Chapman has been appointed manager for the United 
Kingdom. The company has its own steamers operating on 
the Vistula, and is, we gather, in a position to offer exceptional 
facilities for the forwarding of general merchandise to or from 
Danzig and all parts of Poland. 








Royat InstitutT1on.—The ninety-fourth course of juvenile 
lectures founded by Faraday at the Royal Institution will be 
delivered this Christmas by Professor W. H. Bragg on * The 
World of Sound.” The lectures will be given on the following 
days at three o’clock :—Tuesday, December 30th, ‘* What is 
Sound?” Thursday, January Ist, “Sound and Music : 
Saturday, January 3rd, “Sounds of the Town;” Tuesday, 
January 6th, “‘ Sounds of the Country ;*’ Thursday, January 
8th, “‘Sounds of the Sea;” and Saturday, January 10th, 
* Sound in War.” 

ImMpPertAaL INSTITUTE OF PATENTEES.—A meeting of the 
Executive Council of the Imperial Institute of Patentees took 
place recently at 6, Holborn Viaduct, E.C. Sir Harry 8. Foster 
was elected President of the Institute in place of the late Sir 
Joseph Lawrence. An Administrative Committee was created, 
the object of which will be to advise and assist the poor inventor 
and protect his interests in every possible way. It is requested 
that all communications and applications for membership should 
be addressed to the organising secretary, Mr. Godfrey Cheesman, 
6, Holborn Viaduct, London, E.C. 1. 


REVIEW OF THE ForREIGN Press.—During the war there was 
set up and conducted by the War-office a series of periodicals 
which presented epitomes of the news to be found in the foreign 
Press. The valué of those periodicals was not doubted, but in 
the search for economy they were struck off the Government 
establishments. One was secured——if that is the right word— 

a few months ago by a private publisher and provides the public 
with a review of the foreign technical Press, and now means have 
been found for carrying on the others, two new weeklies, the 
Economic Review and the Political Review having heen esta- 
blished on what, it is hoped, will prove a self-supporting—though 
not @ profit-making—basis. They are being published by the 
Review of the Foreign Press, Limited, at Watergate House. 
Adelphi, at one shilling each number. The editor is Captein 
W. E. Barber—the original War-office editor—who is supported 
by an advisory council of eminent men appointed without any 
regard to political bias. In these circumstances it is to he 
expected that the papers will provide perfectly free and impartial 
reviews of the foreign Press of the world and their appesrance 








to the lamp by a flexible lead of variable length, so that the 


and Co., Limited ; launch, Monday, November 10th, 


will be generally welcomed, ‘ ; 
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PUBLIC NOTICES 
5 TENDERS. 


‘ bd bd . 
he Commissioners _ of 
His Majesty’s Works, &c., are pre- 
pared to receive TENDERS before 11 a.m. 
on Friday, the Sth December, 101%, 
ressed to the Secretary, H.M. Office of Works, &c. 
ald *g-gate, Westminster, London, 8.W. 1, for the 
Srey of STEAM TUBES and FITTING § (during a 


ise Sa six or twelve months from date of acceptance 
perit 





of Loy Tender, &¢., may be obtained on tm eiice- 
forms Oe CONTROLLER OF SUPPLIES, HM. 
fe of Works, &e., King Charles- na West- 
(othe 


SW. 1. 2457, 


India Office, Whitehall, 8.W. 
25th November, 1919. 


‘ 
lhe Secretary of State 
for India in Council is prepared 
to receive TENDERS from such _ persons 
as may be willing to SUPPLY ROAD 
BRIDGES (100, 80 and 60 feet spans). 


the conditions of coatract may be obtgined on 
application to the — General of Stores, India 
iiice, Whitehall, 8.W.1, and Tenders are to be 
delivered at that Oi. by Twe o'clock p.m. on 
Toles the 9th eee. 1914, after which time 
, Tender will be received 
G. H. COLLIER, 
2490 Director-General of Stores. 
India Office, W a 


6th November, 1919. 


[he Seer etary of State 

for India in Council is prepared to 
receive TENDERS from such persons as 
may be willing to SUPPLY 


a 


yVACUUM BRAKE GEAR, consisting of: 
RUBBER HOSE PIPES,  J¢ ane RINGS, 
ROLLING RINGS, and WASHERS. 
CYLINDERS 






CAST IRON STUFFING-BOXES. 
CAST [IRON COUPLINGS. 
VACUUM GAUGES. 
PISTON-RODS, &c. 


The conditions of contract may be obtained on 
spplication to the Director-General of Stores, India 
Ottee, Waitehell, 8.W., and Tenders are to be delivered 
at that offiee by Two o'clock p.m. on Friday, the 19th 
Deember, 1919, after which time no Tender will be 
recei Ved 


G. H. COLLIER 
su Director- General of Stores. 


passages and unfurnished quarters or an allowance in 


No. M/9808.—DEPUTY CHAIRMAN, IMPROVE- 
MENT COMMISSION. Salary £2506 per 
annum and travelling allowance. Must be 
either an Engineer or an Architect, and must 
have a record of work done as a Town Planner. 
Will be required to make plans for the improve- 
ment and development of Singapore Town, and 
to act as Deputy Chairman of the Trust Com- 
mittee, which will consider these plans, and 
decide as to their execution. 

No. M.9309,—MUNICIPAL ENGINEER-IN-CHIFF. 
Salary £2000-¥250-42500 per annum, with 
travelling allowance. Must have had not less 
than twelve years’ experience in some recog- 
nised British Municipality. vill be required 
t supervise and co-ordinate the work of all 
engineering departments in the Municipality 
(these include Roads, Drains, Bridges, Build 
ings, Water, Electricity and Gas) and to be in 
charge of the execution of improvement schemes. 

Candidates, preferably not over 45 years of age, 

possessing the above qualifications, should apply at 
once, in writing, stating brief details of age and 
evperience and. quoting the reference number of the 





Required for Service 
the Singapore Municipality 


under 
Straits Settlements, for three years’ 
service, wit possible extension. Free 


vaney for which they make application, to_ the 
CLOWN AGENTS FOR THE COLONIES, 4, Mill- 
. 2462 


bauk, London, S.W. 1 


7Y 


MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


for Sale by Public ‘ender. 
VALUABLE 
MACHINE TOOLS, &c. 


Lying at Clyno Engineering Co., Jt.. Pelham-strect. 
Volverhanpto: 
TES INDE. -RS are INVITED for the pttontns : -- 
THREE Lincoln MILLING oop ily 
ONE No. 8 Fellows GEAR SHAPE 
Taft-Piercee UNIVERSAL GRINDERS, 


‘POU rh Shaight bed S.S. and § 
to 13in. cemr 





10in. 
8.C. LATHES, in. 


rh 
Lathes 9 Herbert COMBINATION TURRET 
FIVE lin. Herbert CAPSTANS 


ONE Van Norman UNIVERSAL MILLER. 
ONE Burton- Griffiths PLAIN MILLER, by 


Gooley and Edlund. 
TWO sin. by Sft. straight bed S.S. and S.C, 
waukee VERTICAL MILLERS, size 148. 


LATHES 
: Landis PLAIN GRINDERS, 12in. by 36in. 
INTEKNAL CYLINDER GRINDER, by 





ONK 
Atkins, Peterborough. 
oan Archdale THREAD MILLER, Qin. centre. 

No, a Le OT DRILLER, by Richards and © 


FOUR Warner and Swasey’ No. 4 UNIVERSAL, 
TURRET 3 REW MACHINES, capacity 1#in E 
Poa Ae it. Yin. ELEVATING RADIAL DRILL, by 
Pa ee in, a by 5ft. RELIEVING LATHE, by 
Pmith a i Covent 


ONE ck , 
mestnt,' sh ton | it “ion VERTICAL SINGLE-LEVER 
TWO No. 134 Garvin PLAIN MILLING MACHINES. 


THRE! « at gt 
iw ag hh Porter Cable” LATHES, 7in. centres 
Dilis it 9%, ELEVATING Asquith RADIAL 


onperalts to view and all further information can be 
Gna om ‘rom the CONTROLLER, D.B.1.E., Charing 
Te 7 bankment Buildings, London, Wx 
- n° be lodged by 19 a.m. December 5th. 


ane ¢ For vertienlans of other Government Pro- 
bookst; i Sale, see ‘* RPLUS,” price 3d. ai" ba 
free, : , or by searterty subscription of 2s 
Miiars le in advance to the Director of Publicity, 
ry of Munitions,- Whitehall-place, ~ London, 
212 





BY INLAND POST 
ELBVENPENCK. 





_ PUBLIC NOTICES 


PUBLIC NOTICES 





£3 * 


MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
LAUNDRY PLANT, 


Lying at C.S.D. Depot 84, Hayes, Middlesex. 


THREE Locomotive Type BOILERS, 80 1b. per 
sq. inch, conrplete with injectors, gauges, and™ dead- 


weight safety valves 
T FEED PUMPS, 


WO Worthington 
double acting. 
SLX Power-driven WASHING MACHINES, 36in. 
by 48in., American make. 
ONE DITTO, 26in. by 34in 
THREE HYDRO EXTRACTORS. 
a ONE MANGLE, belt drive 
4 Steam-heated PROSPERITY. PRESSES, 


horizontal 


38in. 


FOUR DOUBLE DRYING CUPBOARDs, 7s8in. by 
96in. by 96in. each, fitted with 5ft. fan. 
TWELVE IRON HORSES for above, 80in. by 


80in. by 241 
GALV ANISED TANKS of various sizes. 
' WET LINEN CRADLE TRUCKS, 36in. by 
yy 24in. 
CLEARDON WATER HEATER, by Royles. 
WATER-SOFTENER PLANT for 5000 gallons. 
Large number of sets of Bins of different sizes. 
Plant also includes a large number of the following 
accessories :—Forms, Stools, Chairs, Shelves, Truc 
Baths, ‘lables, Wood Racks, Launary Baskets, Shaft- 
ing. Pulleys, Belting, Steam “Traps, Pipes, Sockets, &c. 
YENDERS CLOSE DECEMBEK 3ist. Full 
schedule of details, together with Tender forms and 
permit to view can be had on application to the 
CONTROLLER, D.B.L.e., Y wd Cross Embank- 
ment — London, W.C. Ref. G. 1394, 
M. or 16,573 
OTE.—For particulars of other Government Pro- 
e for Sale, see SURPLUS,’’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
“<5 h of Munitions, Whitehall-place, London, 
8.W. 1. 


26in. 





Blackburn 


OL. 

PrivcipaL: R. H. PICKARD, D.Sc., F.R.S 

A LECTURER in) MECHANICAL and” ELEC- 
TRICAL ENGINEERING is REQUIRED in January 
next. Commencing salary £300 per annum. This is 
a@ permanent appointment, of which further particulars 
can be optained on application to oy Kgs wg 

A. H. WHIPPLE, M.A., B.Sc 
2519 Director of Saatien. 


Municipal Technical 
SCHOO 





(Jounty Borough of Southend- 
ON-sEA. 
ELECTRICITY SUPPLY DEPARTMENT. 

WANTED, an experienced DRAUGHTSMAN, used 
to Designing Power Stations Complete.—Application, 
stating salary required, inclusive of bonuses, endorsed 
** Draughtsman,”’ with copies only of testimonials, to 
be addressed to ROBEKT BIKKETT, Borough Elec- 
trical Kngineer, Southend-on-Sea, 

24/11/19. 2469 


(Nounty Borough of West Ham. 


MUNICIPAL TECHNICAL gga 
ROMFORD-ROAD, STRATFORD, E. 
APPL ar. are INVITED for the following 
Ae ae 
EACHERS nal “MACHINE CONSTRUCTION and 
DRAWING, on Wednesday, Thursday and 
Friday evenings. Salary 15s. per evening. 
Applications, with particulars of qualifications and 
copies of testimonials, should be sent to the a. ae 
Municipal ‘echnical Institute, — road, E 
not later than 15th December, 
GEORGE iz *HILLEARY, 
Town Clerk, 





Education Department, 
95, The Grove, Stratford, E. 15, 


26th November, 1919. 
(ity of Bradford Education 
BRADFORD TECHNICAL COLLEGE. 


COMMITTEE. 

APPLICATIONS are INVITED for the POSITION 
of WORKSHOP SUPERINTENDENT in the Engi- 
neering Department. Candidates must have had a 
good general education, technical training and con 
siderable practical experience in Accurate Engineering 


2548 





Work. 

Farther information may be obtained on applica- 
tion to the PRINCIPAL. 

2448 BY ORDER. 


IN PARLIAMENT, SESSION 1920. 


(iv il Engineers (Registration). 
Extension of Charters and powers and objects 
of Institution of Civil Engineers: Registration of 
Civil Engineers : Rights to, Qualifications for, and 
‘Tribunal to determine certain claims to Registra- 
tion. Examinations: Kegistration and. examina- 
tion’ fees :- Kntries and removal of names on and 
trom and correction of register: Publication of 
register and copies evidence in certain . cases : 
Attempts to register falsely : Prohibition of use 
of name title &c of civil engineer and giving of 
certificates and recovery of charges by unregistered 
persons ; Repeal and amendment of Charters 


Acts &c. 

NOTICE IS HEREBY GIVEN that APPLICATION 
is intended to be made to PARLIAMENT in the ensu- 
ing Session by the Institution of Civil Engineers 
(nereinafter called ‘* the Institution ’’) for an ACY 
for the following or some of the following purposes 
ba is to say): 

. To amend the. Royal Charter or Letters Patent of 
ths ‘Institution dated the 3rd day of June in tne year 
9 Geo 1V and the Supplemental Charters or Letters 
Patent dated the 3rd day of August 1889 and the 
2Utn day of March 1896 and to confer further powers 
on the institution. 

2. To empower the Iristitution or the Council of the 
Institution (hereinafter called ‘* the Council’’) to 
establish and keep and revise a register of civil engi- 
neers, to prescribe or make provision as to the persons 
who shall be entitled to be registered in such register 
and to enable the Institution or the Council to pre- 
scribe the qualitications and to hold examinations for 
the purpose of enabling persons to qualify for 
registration. 

3. Yo make provision for the admission to the 
register of persons having such qualifications as the 
Institution or the Council shall from time to time 
deciare or as the intended Act may prescribe or provide 
for and also for tne admission thereto of other persons 
or certain other persons who at such date and for. such 
period or at such date or for such period as may be 
prescribed or provided for by or under the intended 
Act may be or have been practising or engaged in the 
profession of civil engineer or as civil engineering 
assistants or otherwise or in either or both of such 
manners or for the admission to the register of such 
other persons as may be specified or provided for by 
or under the intended Act, to make provision for the 
refusal of admission to the register and the removal 
of names therefrom. in certain cases. 

4. To constitute and establish a tribunal or body for 
the purpose of hearing and determining claims by 
some or any of the before mentioned persons for 
admission to the register and if thought fit for other 
purposes of the intended Act and to declare and pro- 
vide for the nomination or appointment of mempers 
of such tribunal their powers rignts duties clerks 
servauts expenses and procedure 

5. To provide for the proper keeping of the said 
register, the entry amendment and removal of names 
and qualifications and otner particalars thereon, to 
provide for or require publication of the register or 
copies thereof and to make the same when duly pub- 
lished or certified as the intended Act may require or 
provide for evidence of registration or non-registration 
of any person under the intended Act and of all or any 
other particulars appearing in such register or copies. 

6. To enable the institution to provide for the ap- 
pointment or removal of a registrar and other officers 
and servants for and to make any other convenient 
provision for carrying out the purposes of the in- 
tended Act and to provide for the cost and expense of 
carrying out the same and the remuneration salaries 
or other benefits of such officers and servants. 

7. To provide for the payment of fees in respect of 
any such examinations or such registration, te pro- 
hibit subject to penaities the obtaining or attempting 
to obtain registration by false or fraudulent represen- 
tation, to prohibit or limit the use of the name or title 
of civil engineer by persons not registered under the 
intended Act or the use of any name title addition or 
description implying that any such persons are so 
regis , to prohibit registered persons practising or 
being in partnership witn unregistered persons and 
to prohibit or limit the giving of certificates required 
to be given by civil engineers or the recovery of fees 
for ee services in civil engineering by persons 
— 80 registe 

To anes the powers of the Institution under the 
betas mentioned Charters or any of them, to make 
bye-laws and regulations and to empower the Institu- 
tion to make bye-laws and regulations for the purposes 
or for the ges carrying into effect of the objects of 
~ intended A 

To mer a éxtend or amend all or any rights 
setvilowin powers provisions limitations or restric- 
tions conferred by or contained in the before men- 
tioned Charters and any Act directly or indirectly 
relating to or aftecting the Institution and all such 
rights privileges powers provisions limitations or 
restrictions as would or mignt in any way interfere 
with the objects of the intended Act and to confer 
other rights and privil 

Printed copies of the intended Act will on or before 
the 17th day of December next be deposited in the 
Private Bill Office of tne House of Commons. 

Dated this 15th day of Noven ber 191°. 

ARGROVE & CO 16 Victoria. Street West- 
minister Solicitors 

SHERWOOD & CO 2 Abingdon 

Westminster Parliamentary Agents. 


Street, 
2471 





[Jniversity of Bristol. 
LECTURER IN ENGINEERING. 
£300-£10-£350.—For pene and form of appli- 
cation send at once stamped addressed foolscap 
envelope to the REGISTRAR of the Merchant 
Venturers’ Tec Technical College. 2274 


The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 

An Association specifically formed to look after the 
interesta of Foremen in their Supervisory Capacity. 
All communications to H ices : 

. W. REID. 81, High Holborn, 

London, babe 





ad General Secretary. 





‘City: of Belfast. 


ELECTRICITY DEPARTMENT. 

The Corporation invite TENDERS foe the MANU- 
FACTURE, DELIVERY and ERECTION at the New 
Harbour Power Station, Belfast, of STEAM, WATER 
and other PIPE WORK under SECTION ‘J.’ 

The specifications and other particulars may be 
obtained on application either 
Cardew, Snell - Rider, 8, —— Anne’s-gate, West- 
minster, 8.W. 1, or to Mr. T - Bloxam, M.L.E.E., 
City Electrical Engineer, Belfast. 

Tenders, upon the presented forms 
in the Town Clerk's Office, City Hall, 
later than Monday, 22nd December, 1919. 

The lowest or any Tender, will not necessarily be 


accepted. 

f AR official receipt must be obtained for every 
Tender delivered by hand, Tenders sent by post 
must be registered. 

R, MEYER, 


2498 Town Clerk. 


ust be lodged 
Belfast, not 





Bos: ‘Baroda, and’ Central 


INDIA RAILWAY COMPANY. 

Directors are prepared to RECEIVE APPLI- 
CATIONS (by letter oniy) for APPOINTMENTS as 
ASSISTANT ENGINEER in the Way and Works 
Department in India. Candidates should not be more 
than 30. years of age, and must have had experience 
on a British or Colonial railway on open line main- 
tenance or construction, and have passed the Asso- 
ciate Membership Examination of the Institution of 
Civil Engineers or hold an exempting degree. 

Commencing salary Rs. 450 to Rs. 550 p.m., accord- 
ing to age and qualifications. 

Terms, a three years’ engagement and first-class 
free passage to India. 

Candidatés selected will be required to pass 
mechanical examination by the Company's Con- 
sulting Physician before appointment. 

Letters of application, with copies (not originals) of 
testimonials, should be Res 


undersigned. 
. YOUNG, ms 
Secretary. 
Offices : Gloucester House, 
110, Bishopsgate, London, E.C, 2, 
27th November, 1919, 2583 











(ity of Bangor. —The Water 


Department of the Bangor Corporation are pre- 
RS Tor the SUPPLY of about 
ES of 8in. CAST IR 


ON WATER MAINS, 
SPECIAL CASTINGS, &c. 
Specification. and particulars of the work may be 
fat Bean on application to the Water Engineer, Town 
or. 

The Corporation do. not bind themselves to accept 

the lowest or any Tender. 
ders, marked: ‘‘ New Water Main,”’ to be 
addressed to the Chairman of the- Waterworks Com 
rege Town Halli, Bangor, and to be in hand by the 


15th December Der. 
‘ PENTIR WILLIAMS, 
Town Clerk. 
2579 


— to receive TENDE 


Bangor, 26th November, 1919. 











PUBLIC NOTICES 


r| 
Qheffield Corporation Tramways 
AND ee 
WANTED, 7 -HAN 
ONE COMBINED PUNCHING, SHEARING and 
ANGLE CROPPING MACHINE, capable of 
punching lin. holes, shearing lin. plate, 
vie 24in. gap, and cropping 6in. by 3in. 
y 3-8 angle iron. 
ONE WHEEL LATHE, to take pair of wheels 
36in. diameter, mounted on axle up to 
6ft. 6in. long. Machine should be fitted with 
twe compound slide rests and _ concentric 
chuck at each headstock, each fitted with 
two driving dogs. 
Give full particulars, including make, date, power 
required, capacity, price and delivery to 
GENERAL MANAGER. 
Corporation Tramways and Motors, 
Division-street, Sheffield. 2521 


Sheppey Rural District Council. 


EASTCHURCH WATERWORKS. 











co. a No. 1. | 
EHOLE 
TO WELL BORERS. 
ppey Rural District Council invites 


The 
TENDERS” for the SINKING of a BOREHOLE, 
from llin. to 9in. diameter, 700ft. deep, in the parish 
of Eastchurch. 

Copies of the specification, schedules and form of 
Tender can be ps rer 9g on application (in writing 
only) to. Mr. Stanton, Civil Engineer, 3, 
Victoria-street, Weshutnoion 8.W. 1, on deposit of a 
cheque for Two Guineas, which will be returned only 
on teceipt of a bona fide Tender. 

Sealed Tenders, endorsed ‘* Tender for Eastchurch 
Water—Contract No. 1,’’ to be forwarded to my office 
on_or before Monday, “the 15th December, 1919. 

The Council does not bind itself to accept the lowest 
or any Tender. 


By order, 
H. T. COPLAN 
Clerk of = Council. 
Clerk’s Office, 
Sheerness, - 
14th November, 1919. 2271 





‘ ° ° 
The Great Indian Peninsula 
RAILWAY COMPANY. 
The Directors are prepared to receive TENDERS 
for the SUPPLY of the following STORES 


» hamely :— 
Fee for 
Specification. 
TE oe ko iivcs  s:dacseadetee 2s. 6d. 
STATIONEKY, &. ..........-.---- E1 
BRASS SHEETS. ‘COPPER TUBES, ? 
Soe reer Seer te Os. 


PIG IRON £1 

Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specification, 
which payment will not be returned. The fee should 
accompany any application by post. 

Tenders must be delivered in-separate envelopes, 
sealed and addressed to the undersigned, marked 
** Tender for Locks, &c.,’’ or as the case may be, not 
later than Eleven o’clock a.m. on Tuesday, the 9th 
December, 1919. 

The Directors do not bind themselves to accept the 
lowest_or any Tender. 

R. H. WALPOLE, 


Secretary. 
Company’s Offices, 
48, Copthall-avenue, E.C., London, 
26th November, 1919. 2540 





OIL ‘FU "EL FURNAC 


> 

TX Guardians of the. Poor of 

the Parish of St. Giles, Camberwell, are pre- 

to receive TENDERS for the SUPPLY and 

PITTING to Three Lancashire — of FURNACES 

and APPARATUS for BURNING OIL FUEL. 

Tenders may be obtained at this ‘office, and further 

particulars: obtained between 10 a.m. and 12- Noon 

at the Infirmary, Brunswick-square, Camberwell, 
§.E. 5. 


H. ERNEST MOTT, 
Clerk to the Guardians. 





— Offices 
. Peckham- road, Camberwell, S.E. 5. 2568 





TO MARINE ENGINEERS AND OTHERS. 


he Metropolitan Asyiums Board 
invite SEPARATE TENDERS for OPENING 
OUT and CLOSING UP the ENGINES, , 
and AUXILIARY MACHINERY of the 
AMBULANCE STEAMER “ White Cross,’" now 
lying at South Wharf, Rotherhithe, S.E., in accord : 
ance with specification prepared by Mr. T. Cooper, 
M. Inst. C.E., I. Mech. E., Engineer-in-Chief. The 
specification and form of Tender may be ae at 
the office of the Board, Embankment, E.C. 4, on and 
after 10 a.m. on 6th December, 1919, and the specifi- 
cation and form of Tender can then be obtained. 
Tenders, addressed as noted on the form, must be 





delivered’ at the —_ of the Board not later than 
10 a.m. on W d 17th 

By ‘Order, 
af DUNCOMBE MANN, 


- Clerk to the Board. 
2488 


24th November, 1919. 








PUBLIC NOTICES (continued) 
Il. 





SITUATIONS OPEN 
Pages Il. and III. 


SITUATIONS WANTED 
Pages III. and IV. 


MACHINERY, &c.,. WANTED 
Page IV. 


FOR SALE 
Pages VIII. and CXIII. 


AUCTIONS, Pages CIX., CX., CXL, 
CXIL, and CXVIII. 


PREMISES TO LET OR WANTED 
Page CXIII. 


WORK WANTED, Page IV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 





For Advertisement — see 
page 541, col: I. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXVII 








THE ENGINEER 


SITUATIONS OPEN eentenew 


PUBLIC NOTICES 


SITUATIONS ¢ OPEN (continued) 


Nor, 28, 191y 


SITUATIONS OPEN Contin = 





Take Charge Wire 


NGINEER WANTED to of 
Rolliag. Bright Bar 


_ 
E*> Drawing, Hot and Cold 
| Drawing and Power Plant, a uding ntemance and 
Construction ; must be ble and experienced . — 
stating age, oxpenienth, and salary, 2472, The 


“ P ry] 2 
W anted for Early Delivery, 
either New or Second- -hand TURBO-ALTER- 
NATOR PLANT, up to 5 W. capacity, in one or 
more units, including Condensing Plant, suitable for | Address, 
the following conditions Steam 180 Ib. per sq. in., | Eugineer 0: 


2472 A 


V ANTED, LEADING DRAUGHTSMAN, with 
experience of Marine Machinery, to take u 
appointment in Brazil. State experience, age, an 
salary required, and whether married or single. 
Locality by sea and climate healthy. —Address, ‘ee 
The Engineer Oftice. 2523 } 





superheated 150 deg. Fal vacuum 27in., three- | 
phase, 25 cycles, 5000-5500 volts, or would consider | 


other voltages entailing transforming plant. | XCEPTIONAL OPPORTUNITY for ENGINEER 





- 
E with good commercial experience and knewledge 


to of Motor Trade—A firm of Engineers in Yastern | 


Full particulars, including delivery dates, le 


Sn gp 


ANTED, MECHANICAL DRAUGHTSMAN ; 
experience in Brewery Work desirable. but not 
essentiai.— Address, stating age, experience, = salary 

required, 2128, The Engineer Ofiee. 23 4 





Counties, employing 800 hands, has = v ACANC Y for | 
| a GENERAL MANAG ER? nrst inistrator | 
| of proved, ability, conversant with modern methods of | 
| production.—Applicants should send full details of | 
| Qualifications. with salary required, to Box A169, 

co. A. J. Ware and Co., Ltd., 154, Clerkenwell 
| road, £.C, 2331 a | 


N 


ledge of Machine Tool ; 


sent to— 
A, CHATTOCK, M.1.E.F. 
City Electrical Engineer. 


E a Supply Department, 
, Dale-end, Birmingham. 
British 2 North Borneo. 

JUNIOR ASSISTANT ENGINEER, salary 
£350 to £450 per annum, REQUIRED for service in 
the Public Works Department. Agreement for two 
years with possible extension. Must be a_ fully 
qualified Engineer and good Surveyor. Preference 
ziven to candidates with experience in Water Supply 
and Construction of Roads. 

WO ASSISTANT SECTIONAL ENGINEERS 
REQUIRED for the Railway Department. Salary 
£400 per annum, rising £15 annually to £430. Agree- 
ment for three years. Must be fully qualified Railway 
Engineers with experience in Construction and Main- | co 
tenance, good Surveyors and able to Set Out ai 
Curves, &c. 

Plainly furnished quarters and free medical attend- 
ance. 

Free passages out and also home again. 

Half salary during voyage out. 

Candidates should be under 35 years of age and pre- 
ferably unmarried. 

Applications, by letter, stating age, giving full 
details of experience and accompanied by copies (not 
originals) of testimonials, should be addressed to 
Messrs. GREGORY, EYES, * WARING, 12, 
Dean’s-yard, Westminster, S.W. 2415 


R. 








os TOOL ENSPECTOR REQUIRED ; Must 

be active and go-ahead man with good know- | 
> Capable of critical examina. | 
tion after repair shop overhaul.—Address, with full 
particulars of qualifications and experience, age, 
references, and ‘salary required, 2518, The Engineer | 
Office. . 2518 a | 





ECH, ENGINEER REQUIRED. for India, Exp. 
4 Installation of Heavy and Elec. achinery ; 
| single, under 35, well-educated.—Apply, LAURIE and 
Employment Specialists thas. Dept.), 28, 
Basinghall-street, E.C. No preliminary fee. 2582 a 
iW ETALLURGICAL CHEMIST WANTED by a 
a large Foundry in the Midlands; must have 
had ‘first-class scfentific training and practical foundry 


| experience.—Write, giving full particulars of career 
| and salary réquired, 2275, The Engineer Office. 2275 a 








LANT ENGINEER REQUIRED to Take Charge | 

of Machinery Repairs and Upkeep of Works | 

| Plant at large Enginecring Works in Midlands.— 

Write, stating ace, experience and remuneration | 

required, to P., a 39, Sells’ Advertising Offices, 
Fleet-street, E.C. 4. 2368" A 








SITUATIONS OPEN 


QUIRED by London Firm of Chartered Patent 
ASSISTANT for Drafting 
Permanent 
e age, 
co, 
1. 





E 
R ‘Agents, TECHNICAL 
Cases and dealing with 
position for good man. 
salary required.—Write, “ 
Smith and Co., 10. High Holborn, W.C. 


\ “ANTED, a First-class ENGINEER, to Proceed to & 
British Colony to Report on Existing Docks and 
Harbour there anid to Advise what Alterations and Im- 
provements are Required to Facilitate the Loading and | 
Discharge of Stéeamers.—Apply by letter to! 
** COLONY,”” c.o. Abbott’s, 32, Eastcheap, London, 
E.C, Pigs02 a | 


Amendments. 

; and 

Gibbs, 
dA 





EQUIRED, GENERAL MECHANICAL ENGI- 
NEER and MANAGER to Take entire Charge 
of Mechanical, Engineering Works in South London. 
Mast a thoroughly qualified and capable man, 
experienced in machine designs and construction, 
used to control of drawing-oftice staff and operatives, 
costing, estimating, apd modern methods of produc- 
tion. Excellent opportunity fer a really energetic | 
and capable man.—Address, giving full particulars, 
| references, and salary require’, P1766, The Engineer | 
Office. P1766 a 


jy TANTED, ASSISTANT ENGINEER for North- 
East Coast; must be a thoroughly competent 
man with practical experience of the Upkeep of Blast- 
furnace and Coke Oven Plants, Electrically Driven | 
Machinery, and control of men in repair shops. | 
Applicants please state age, salary required, and full 
particulars of experience. Applications will be treated 

* in confidence —Address, 2465, The Engineer =: 

2466 A 








W = SY ay MANAGER for West Coast 
ACES ; must be thoroughly 

By ~ oo - ot of Hematite Pig Iron 
and the Handling of Men. State age, qualifications, 
&c.—Address, 2470, The Engineer Office. 2470 
\ TANTED, Energetic ASSISTANT INSIDE (Mech 

anical) WORKS MANAGER for an engineering | 
works near Manchester manufacturing dynamos and 
motors and employing about 300 hands. Previous 
experience in a similar position would be an advan- 
tage. State age, experience, and salary’ expected. 
Replies will be treated in strict confidence. — Address, 
2350, The Encineer Office. 2350 A 
\ YANTED FOR 

NEERS ‘for’ Power-house, - ha¥ihg® experience 
with Steam Turbines and A.C. Work. Also BOILER- 
HOUSE ENGINEER, experienced in Operation and 
Maintenance of Water-tube Boilers Knowledge of 
Portuguese language preferred. Commencing salary 
about £609 p.a. Thre years’ engag»ment —Write, 
ziving full details of qualification, experience and 
references, to Box 99, c.o, Walter Judd, Ltd.. 97. 
Gresham-street, E.C. 270 A 


~TRUCTURAL ENGINEERING. — BIRMINGHAM 

FIRM, about to start a department to deal with 
light structural work for collieries, power stations, 
steel works, coke oven plants, &c., REQUIRE a 
practical MAN with thorough knowledge of the 
Drawing and Estimating Office and Works side of such | 
a business to act as DEPARTMENTAL MANAGER. 


A 





2231, The Engineer Office. 2231 a 





salary required, 
| QOS a .—CHIEF ASSISTANT) 
WANTED for Electrical Switchgear Department | 
of large Engineering Works. Applicants only con- 
sidered whe have had experience in modern factory | 
methods and a good technical trainine. To a | 
nan of initiative and energy the position holds x od | 
prospects. _ State axperieots, ( (fully), age, anu salary | 
expected. —Address, 2482, Engineer . 
2452 A 
. oe NATIONAL PHYSICAL LABORATORY, 
eee + RESEARCH ASSISTANT, 
with experience Internal Combustion Engine 
Research, is REQU IRED to undertake an investigation | 
into the effect vp and t on the! 
detonation in internal combustion engines. Salary | 
(including bonus) £350 to £400 a year.—Apply, stating | 
qualifications and experience, to the SUPERIN 
TENDENT, “Engineering Department. 2576 A 





BRAZIL, TWO SHIFT ENGI 








W ANTED for Engineer's Office, Experienced MAN 
to .Take Charge of Estimating and Costs 
Department ; knowledge of Cost Keeping in con 


nection with General Engineering Contracts and 
ability to make Quantity Surveys” essentia!l.— ioe INSPECTOR REQUIRED IMMEDIATELY 


Address, stating experience, &c., and giving references, West London district. Only mechanics 

2422, The Enz rineer Office. 2422 a thoroughly experienced in the Testing and Inspection 
— of all kinds — we be prateses. it: ‘ = a 

seund knowledge of mathemat ab Trigonometry, 
W AMTED. GENTLEMAN 00 need apply, stating = re age. exper! once, 
y r G ny 

Works employing about 500 and rate required.—Address, 2256, e oe. | 

particulars of experience and salary | 

P1807, The Engineer Office. 








SECRETARY and 
Office of Engineering 
hands.— Address, with 
required, &c., 

P1807 Aa 





| tieulars of experience and rate expected, 


(citer 
4 good 


| The Engineer Office. 


| rience, age, 
| Engineer Office. 


| Metallurgical 


| paring proposals, 
Address, giving particulars of experience, age, | 


| district. 


|} earliest date can cominence, 


—Address, giving full particulars of experience and | ee Some. 


Guiseley, 


| Charge of Small Drawing-office. 
| salary 


pe ag ro 38 eee ot WANTED in the 
London district to TA HARGE of TOO 
| INSPECTION and INV ; A t 
MENT; must have had first-class experience in. Tool 
Making ; thoroughly competent in the Testing and 
Inspection of Screw Gatiges, Press Tools, Fixtures, &c. 
A good knowledge of mathematics and trigonometry 
is necessary, and a knowledge of heat treatment of 
steel an advantage. Good  disciplinarian, with 
organising ability.—Write, stating age and full par- 
2255, The 
2255 a 





Engineer Office. 

(Aras 4E DRAUGHTSMAN WANTED in Engi- 
neering Works near Manchester; must have 

sound experience on good-class work—Heavy Machine 


| Tools or Engines. WAN'TED also, good DRAUGHTS- 


MAN, accustomed to Staudardising and Routine Work. 
— Address, stating age, experience, 
2517, The Engineer Office. 
DRAUGHTSMAN WANTED; Must Have 
experience in (General Engineering Design 
J with knowledge of brewery and 
chemical plant. Good opportunity for man with 
initiative and method.— Address, with full  par- 
ticulars as to experience, salary required, &c., P1765, 
P1765 4 


SIT A 


2517 





and preferably 


SSIGNING DRAUGHTSMAN WANTED, Having 
latest experience in Suction Gas and Wood Pro- 
Preference. given to. one having knowledge 
combustion engines. State fully e 
and salary tequired.—Address, 2553, 


2553 : 


D® 
ducers. 
of internal 





of 
and 
ot 


with Knowledge 
Plant, 
large firm 


Preferably 
Heat Treatment 
REQUIRED by 


RAUGHTSMAN, 
Furnace Design, 
Plant, 





| tural Steel Work, Crushing, 
; 


VitstiGa MON DEPART. | 





| 


and salary desired, | 


le 


| 
} 


| 
| 


furnace makers to assist in the sales department pre- | 


&c. Splendid opportunity for live 
man. 
and salary 


2574, Engineer Office. 
2574 A 


required, The 


| 2446, 


IRST- Chass DRAUGHTSMAN R 
E 

F han 30 years of age; accust; ty . 
or Eng + Work ; experience on Turbine =. 
an advantage, but not essential. ‘T. a pie 
man the conditions are good and permanerreally 
stating full particulars, salary, &¢., 2269. yy) 
heer Office, ss 





)IRST-CLASS 
JUNIOR 


DRAUGHTSMAN 
ANTED. Qualiteations 
Conveyor Machinery,—W rite, : aavine’; 
and wages required, to Box T., I 
53, Lichfield. street, Wolverhampton, 


Ww Capabie 
Se anal Struc. 
MING, any 
full partieyt4 
Smith ang 
Pisoe ‘ 





IG and TOOL DRAUGHTSM: i 
eJ (Senior) for Commercial HISMAN hicle BOC TRED 
preference given to man who. has had prota Oks ; 
lay-opt of Auto. and Turret Tools, and able rience in 
a checking. Please state full particulars of Assint 

nee, age, and salary required.—Address. o4g¢0Peti 
Engineer Office. “a The 

A 


IG and TOOL DRAUC GHTSMAN , 
e shop experience essential, capable WANTED; 
teol lay-outs for repetition work, capstans, Ber ou 
and drilling mac hines.. Write, stating ave, ey tultting, 
and salary req: 1, with copies of recent erence, 
to GEORGE RENT, Ltt, Rioset, road, Luton 
_ 2429 A 





UNIOR DRAUGHTSMAN REQOU IRE: D: 
ence on Reheating Furnace Desigt 
Apply, stating opaliications, age, salary 
at liberty, to PRIE FURNACES, 
Albert-road, Middtosbreoueh, 


— 
sinetens “ 
> and 
Limited, “2 
* 2440 A 
UNIOR PRAUG HTSMAN 1 REQU mR ED for ¥ 
. Tool Work; a knowledge of ft Mech 
machinery is desirable, but not necessare ite 
prospects. State age, experience, and salary reauin Md 
Address, P1781, The Engineer Office, p}74)°" 
Sita 


L DRAUGHTSMAN WANTE! for Tange 
Works eng: in Metal Industry in Midlanie 
Must be used to Millwork. Experience in Fu " 
| Work desirable and some knowledge of Building we 
an advantage.—State experience and salary req Aa 
to THOMAS BOLTON and SONS, il, Front! 
North Staffordshire. 2405 





UNIOR 





UNIOR DRAUGHTSMAN WANTED, With Sho 
° experience and used to General Mechanical FE 4 
neering, by a large firm ip the Fast End of Loy ry 

Address, stating age, experience, and salary Sse 
The Engineer Ottice. Mere 





D RAC GHTSMAN “REQU IRED, Ace 
Detailing Small Mechanical Parts ; 
~Address, stating age, experience, 

2459, The Engineer Office. 


to 
Kast London 
and salary 
B45 8 


required, 





AUGHTSMAN RFQOUIRED for Dram 


D* 
Liquid Controllers, 


trollers, 
Apply, age, 


stating qualifications, salary and the 


office, B.T.H. CO., Ltd., Rugby. 





iL 
Con- | 
and Contactors.— | 


to Electrical + he eal 


RAUGHTSMAN REOQU IRED for Estimating ‘De. i 


partment, Cranes and General Lifting Machinery. 
Leicestershire district. Appetency for commefcial work 
desirable. Reply fully, age, 
~ Address, 


education, 
2410, 
24 10 A 


Pe. 
AUGHTSMAN REQU RED Near London ; 
general experience and diplomas essential.— 

Address, 2478, he Engineer Office, giving age, 

experience, and salary required. 2478 A 


Designing Traction 
experience and 
Ltd., Engineers, 

220! A 


ges yo to 
Engines,.—Sta 
required to WALSH and cL. ARK, 


Leeds. 


RAUGHTSMAN WANTED, Having Good Brpeil 
ence in Design of Gias and Oil Engines, to Take 
State particulars and 
Adisdress, 2313, — 

2513 





required in confidence.— 


Engineer Oftice. 


with Experience 
Reinforced Conctete 
practical experience: 


RAU GHTSMAN WANTED, 
General Engineering and 
Construction, preferably with 


| Must be able to do calculating and estimating and 


absence of engineer.—Keply, stating 
when at liberty, also 
to the Chief Engi- 
Wilford-street, 
2550 a 


take charge in 
experience, age, salary required, 
enclose copies of recent testimonials, 
neer, TRENT CONCRETE, Ltd., 
| Nottingham, 


RAUGHTSMAN WANTED, 

in Colliery Screening and Conveying Vtant, 

ead Gears, and Structural Work.—Apply by ras “= 
stating age, experience, and salary required, to G. R. 
TURNER, Ltd., Langley Mill, Notts. 2152 a 








| Office. 
ye ENGINEER .— First-class Man RFQU IRED 
V yANT 4 IMMEDIATELY in Newcastle-on-Tyne, | 
IL ENGINEERING ASSISTANT ; must 
good Pk Renng 


to Supervise Design and Construction of I 
| Buildings, 
accustomed to Dock and Harbour | 
Work, Levels, Surveys, and Soundings. 


Lay-ont of Plant and Machinery, and 
Runninz of Steam-electri¢ Generating Plant, Electric 
State age and | 
salary required —Apply, MONCRIEFF and _ PART- 
NERS, Pearl Buildings, Newcastle-on-Tyne. 


Motors, and Power Transmission. vaous. — only, 

giving full particulars of experie' salary 
P1815 expected, and references. to ALFRED HERBERT, 

° A| Limited, Edgwick Works, Coventry. A 

\ ENGINEER 

(steam and Electrical) 

experience and qualifications, 

Office 


ANTED, TESTING ENGINEER for Steam and | 
WwW Gas Plant. ——— giving all —— and | 
salary required, , The Engineer Office. 2527 A 








"ORKS ENGINEER WANTED for Large Works | 
near London. No applicant will be considered | 

unless he has served a proper apprenticeship in an | 
engineering works and received a good general and | 
technical education. He must be capable of designing 
| structures, laying down plant and machinery, and 
maintaining and repairing same. A_ knowledge of | 


SENIOR ASSISTANT to WORKS 
experience on Steel Works Plant 
essential.—Address, stating 
2509, The Engineer | 
2509 A 


TANTED, 





| He must to controlling office staff and shops 
| and diplomatic with labour. Permanent employment 
to a suitable man. Salary about £600.—Add-ess 
stating qualifications briefly, age, and when at liberty, 
2570, The Engineer Office. OA 





CCOUNTANT-SECRETARY, with Experience in 


| oy 





RAUGHTSMAN, with Experience (Shops and 
Drawing-office) on Motor Tractors or c Ceemerciol 


“te | 


with Good Experience | 


experience, | 
The Engineer | 


Good | 


salary | 
| to 


| 


| 
| 


—. 
EARNER DRAUGHTSMAN AND ENG INRER 
OPENING for YOUTH of good general and 
ae education and some knowle ige of 
mechanical drawing in large chemical works in Rast 
london; no premium; small salary to commence. 
Address, 2504, The Engineer Office. 2504 
————_. 





se. PRESS DRAUGHTSMAN 
WANTED. Good salary to capable 
aud experienced man.—Address — ful| 
details in confidence to 2276, The Eugi 
neer Office. 2276_A 


EINFORC ED 
) NTED; 


CONCRETE PRAUGHTSMAN 
capable of designing and detailing 
work “throwshont — salary and pee 3. 
suitable man.- y, by letter, stating exper 
the UNIT REINFOKC EMENT CONSTRI CTION 

Ltd., 129, StocKkport-road, Manchester 
P1795 4 





co., 
| EQUIRED AT ONCE, a TOOL DESIGNER : only 
those who have-a knowledge of Press Tool Work 
| need apply, who understand multiple operations ani 
who are practical. Good wagea and conditions 
Address, 2428, The Engineer Office. 2428 A 





,ANTED, CHIEF FOREMAN for Large Machine 
Shop in Clyde district handling the largest 
e'ass of crankshafts, marine shafting, and ship cast 
—_, my experienced man required. 
experience, age, &c., and salary 
CLYDE, Wm. Porteous and Co., Advertising 
Glasgow. v1 


SRISTANT FOREMEN.—An Flectrical Firm in 
nchester district are in need of TWO ASSIS 
TANT YOREMEN for their power press department 
Applicants must ve a sound practical shop 
experience in the engineering trade. Koowledge of 
power press work an advantage, but not a necessity 
—Address, full particulars of age, experience, and 
salary required, 2349, The Engineer Office. 2349 4 


desired to 
Agents, 
S164 











Vehicles ; must be experienced in Detail 
— dig. Tool and Gauge Work.—Apply to Messrs. 
RA RD and PERKINS, Ltd., Queen-street lron- 
Peterbe stating experience, age and 


prough, 
patasy required. 2272 A 





RAUGHTSMEN WANTED by Large Manufactur- 
ing Company for Experimental Department. 
Men must have had good and varied experience in 
Mechanical Engineering Work and sound tecanical 
education. Good proved men will be promoted to 
responsible position in manufacturing departments to 
produce what they have been developing. Good 
chance for ex-Service men with suitable pre-war 
experience and at the same time used to control. 
State fullest particulars as to age, salary required. 
| —Address, 2481, The Engineer Office. 2481 A 





y modern office organisation, secretarial and | 
cashier’s duties, to Take Full Management of Office 
of large Road Transport Concern in ~-—_y 
Full particulars to Box 5564, The, Bellman Press, 39, 


| \ "ORKS MANAGER.—Company with Capital of | 

one million sterling and engaged on mass pro- 

duction of electrical apparatus and _ instruments | 
| REQUIRES thoroughly qualified WORKS MANAGER. 
| Must be an .Engineer and first- oe a: 


i 
| 
power station work and electrical machinery essential. 
| 
| 
| 





| Bedford. 


RAUGHTSMEN.—WANTED, Capable Men_ Con- 
versant with A.C. and D.C. Control Gear Design 
and Diacrams.—Write full_ particulars, 


ex perience, 
age, salary asked, to IGRANIC EL ECTRIC C 


pee 


233 





Carrs-lane, Birmingham. 2524 A 
SSISTANT CHEMIST WANTED for STEEL 

A WORKS, with good theoretical and practical 

experience in the controlling of the combustion of fuel. 

State age, experience, and salary required. 

2536, ‘The Engineer Office. 


P 
A. (1) ED 


A suitable salary will be paid. First-c 
only considered.—Write, giving fall 
| P1768, The Engineer Office. 


JORKS MANAGER REQUIRED by Firm Manu- 
facturing Steam and Internal Combustion 
Engines and Boilers. Must be a good organiser. 
energetic, fully conversant with latest methods ot 
cheap production, and used to control of men. Good 
opening fcr really capable man. State age and give 
full particulars as to former experience, salary re- 
quired, &c.— Address, 2551, The Engineer Office. 2551 4 


ps particu lars, 
P1768 a 





PLICATIONS are gore for the Folfowing | 


APPOIN' TMENTS in IND 
sINEER-SAI ESMAN, “having engineering | 
training and, a possible, some sales experience, for | 
the Sales Department of firm manufacturing 

Railway Materia 

OFFICE MANAGER, having sound experi- | 
ence in Rook-keeping, costing, and general routine 
work of an engineering manufacturing firm. 
Applicants should be well educated, single, prefer- 
ably not over 30. Engagement will be for a term of 
three years, with progressive salaries.—Apply, 
“BR. E. D.,” Rox 2054, Leathwait and Simmons, 5, 


ssirchin-lane, E.C. 3. "1772 





oo. MANAGER REQUIRED, with Long Expe- 
rience in works management and control of large 
bodies of labour. Must possess sound knowledge of 
| engineering practice and up-to-date methods of motor 
car construction on @ production basis. Only first- 
class men need aonly. Replies will be treated in con- 
fidence, ond jimet tate age, experience, salary ae a 
to BLACKBURN Le igh phd 4g MOTOR CO 
Ltd., OInDE. Roundhay-road, 2578 A 


wt 
| Work. 
experience.—Address, 


and Machinery, 
and salary expected. 
—Address, 25677, The Engineer Office. 


+i A 


for Tube (Iron 


State prev fous | 
2273, 


SSISTANT WORKS MANAGER 
A and Steel) Works in Midlands. 
age and wages saqeinet One, z 

2273 A 





experience, 
The Engineer Office. 


‘HIEF for RATE-FIXING 
( large Engineering Works near London. 
Strong Man, used to rate-tixing on light 
work, and having administrative experience. State 
experience and salary required..-Address, P1769, The | 


Engineer office. Vi769 A 
HIEF RATE FIXER, Conversant with Latest 


1 
+ practice, REQUIRED Ee in East i 
ngaged in the manufacture of Large Steam Engines, | 
Oi Engines, Tractors, Wagons, &c. Also ASSISTANT | yAsree. S Experienced DRAUGHTSMAN, Accus- 
RATE FIXER.—Write, stating age, experience and | temed to Light Car Design.—Address, stating 
salary required, to R., Box 40, Selis’ Advertising | age, experience, and salary required, 2339, The E net 
» 4. 233 


Offices, Fleet-street, F.C. 2368 A | neer. Office, 


ANTED AT ONCK, Capable JUNIOR 
DRAUGHTSMAN for General Engineering 
State age, salary asked, and full details of 
2427, The Engineer nc 
2427 A 





PEPT. WANTED for 
Must be a 
repetition 





ANTED, DRAUGHTSMAN, Experienced in the 

gning of Small Auxiliary Marine Engines 

Oil and Steam. State age, experience, 

To the right man good —- 
A 





AUGHTSMEN WANTED for Standard 








OLT AND NUT TRADE.—WANTED for « Works 

in the Birmingham District, capable and expe 

MAN to as FC 2REMAN of HEADING 

SHOP (Slides and Revolvers), Must bave energy and 

able to get maximum outputs. Progressive 
position and good prospects to suitable man 

Address, giving age and full particulars of experience 


and approximate salary expected, 2549, The Engineer 
Office. 549 4 





to TAKE CHARGE 

DEPARTMES now employing 40 men _ on 
Cylindrical and Constructions! Steel Work. Gov 
remuneration and ample scope for proved organiser 
for maximum production. State fully axe, expe 
rience, and. when at liberty.—Address, 2566, The 
Engineer Office. 2566 A 


Page ms WORKS FOREMAN WANTED by Firm 

f Mechanical Engineers and Boilermakers. Full 
knowledge of latest methods of cheap production and 
ability to apply same essential. ust be good 
organiser. State age, former experience, and salary 


JrOREMAE, Keen pnt Energetic, 





| required.—Address, 2552, The Engineer (ffic 


Section 
di 





D" 


on repetition work.—Ad 
experience and salary required, 2436, 
Office. 

RAUGHTSMEN, 


I ex perience.— Address, 
ing and salary required, 2437, 


Drawing-office of large engineering firm 

dress giving particulars of 

The Kngineer 
2436 A 





with Good General Engineering 

with particulars of train- 

The Engineer Office. 
2437 A 


he aed DRAUGHTSMAN REQUIRED IMME.- 
DIATELY by Firm of Engineers in 8.E. Dis- 
trict of don. Must be experienced in the Con- 
struction and Design of Small D.C. Dynamos, Motors, 
and Auto, Switch-gear.—Address, stating age, expe- 
ricne, and salary required, 2421, The Engineer Office. 
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NGINEER - DRAUGHTSMAN, Experienced in 

“4 Foundry Plant, Cranes, &c.; one with know. 
ledge of Constructional Work and Plant Lay-out pie- 
ferred. Shop training essential. State fully expe 
rience, age, and wages expected.—STEEL WORKERS, 
Ltd., Charles Henry-street, Birmingham. 2565 A 


NGINEERING DRAUGHTSMAN 
thoroughly experienced in Checking of Draw- 
ings for Motor Car, Engine and Chassis Work; must 
have occupied similar position in Motor Car Firm 
of importance; good salary and good working con- 
ditions.— Applications, with full particulats of ex- 
perience, «c., . Box “8. L.,”’ ¢.o. Davies and Co., 
Fineh- lane, B.C. 2543 A 


+XPERIENCED MECHANICAL DRAUGHTSMAN 
4 WANTED: practical man preferable; only 
those with initiative asked to reply,State experi- 
ence and salary required.—Address, 2426, The Engi- 
neer 2426 A 
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eneed in 


; tER.— + Metal Manufacturing Com- 
geno 7 REQUIRES BALES ENGINE ER, well- Hydraulic Machine Tools. State fully 


d_salary expected.— 
HYDRAULIC CO.,  Ltd., 





known, introduced to Steel Alley Makers. State | cue age, an 
qualifications, experience, age, refer..ces, salary. = GINEERING and 


Address, 11763, The Engineer Office, Pi7is a Rodley, near Leeds. 2263 a 


IRST-CLASS DRAUGHTSMAN, with Thorough 
practical and theoretical experfence of Iron and 


Steel Works Practice; must . 
State age, experience and salary ronuleed. ss Tess, 


2425, The Encineer Office, 


iP 





RODUCER GAS PLANT, Birmingham Distress, 
FOREMAN, conversant with Running and 
pairs under Sulphate Recovery Conditions. State we, 
experience, and salary required.—Address, 2508 
Engineer Office. 





Barrow-in-Furness, ONE or TWO 


ELECTRICLANS (and SWITCHBOARD AT- 
TENDANTS neeted near future), to attend to 
Running of Generator and several Motors, and accus- 
tomed to do all. reasonable Repairs. State ase. 
experience and salary required, also references.—, 
Address, 2297, The Engineer Office. 22% 
| eee TOR. WANTED, First-class TURBINE 

EREC "FOR, to Take complete Charge of Frecting 
Turbine Units on site.—Apply with full particulars 
and experience to FRASER and CHALME RS Engi- 
neering Works, krith, Kent. 2435 A 


ANTED, at 








OWER STATION FITTER, to ACT as CHARGE 
HAND, KEQUIRED. Applicants must be com 
petent mechanics, have had practical experience of the 
upkeep and maintenance of Water-tube Boilers, 
Mechanical Stokers, Hign-speed Engines, and 1.C 
Generators.—Address, with full details of ase, 


experience, and wages required, 2468, The Engineer 
Office. 
pil hod Indi&, ee trent FIT 
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SPINNING. TAG HINERY, Asa Lees make; must 
have had similar experience aud be thoroughly, tirst 
¢lass man.—Write, giving full particulars and st tating 
salary required, JOIN, 195, Strand, London. : ziud 4 
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The British Science and Key 
Industries Exhibition. 


THE opening ceremony of this exhibition was per- 
formed at Glasgow on the 17th inst. by Sir Charles A. 
Parsons, who was supported on the platform by 
everal gentlemen of high distinction in the world of 
cienee and engineering, the most notable amongst 
whom were Dr. Archibald Barr, of Messrs. Barr and 
Stroud, Limited, Sir William Beardmore, and Sir 
Archibald Denny. 

The Kelvin Hall of Industries, where the exhibition 
is being held, is a new building recently erected by 
the Corporation of the city of Glasgow for the pur- 
pos? of housing such exhibitions, and since the Armis- 
tice the ‘ Edith Cavell’? Munitions Factory, which 
was worked by Mechans Limited, of Scotstoun, 
during the war, has been taken over as an addition 
to the original building. We understand that th> 
intervening space between the two buildings is to be 
roofed over, and when that work is completed the 
floor area of the Kelvin Hall will be about one-third 
greater than that of Olympia. The stands are laid 
out in regular avenues, an arrangement which makes 
it easy for the visitor to find his way from one to 
another or to foHow the official catalogue right 
through. The hall is very spacious and those 
exhibitors who had stands at the recent similar 
exhibition in the Central Hall, Westminster, are 
pleasantly surprised to find that they can display 
their manufactures with advantage and without that 
sense of being cramped, which, unfortunately, is often 
felt both by exhibitors and visitors at such shows. 
Several firms which are exhibiting in the Kelvin Hall 
for the first time are expressing their regret at not 
having visited the building before booking their 
stands, as, had they done so and seen the large 
amount of space at their disposal, they would have 
taken more. 

Our first impression after a tour round the build- 
ing was one of pleasure that so many firms are show- 
ing by their exhibits that they have made a really solid 
advance along the road from war to peace production. 
Most conspicuous amongst these firms is Vickers 
Limited, who occupy a stand of some 3000 square feet. 
In addition to a number of interesting models of 
battleships, submarines, and ‘aircraft, specimens of 
tools, railway materials, and drop forgings, and also 
their more recent productions of magnetos and spark- 
ing plugs, they have a wonderful display of toys, 
standardised joinery, such as doors and pieces of 
furniture, and concrete brickmaking machinery. It 
is said that in the very factory in which this firm 
was until recently producing shells for the destruction 
of the enemy it is now turning out toys for the amuse- 
ment of the rising generation. 

William Beardmore and Co., Limited, have a similar 
display of pre-war and wartime production, including 
a model of R. 34, models showing the construction 
of that vessel, a Beardmore aero-engine, and a model 
of the Alsatian. An exhibit which excites much 
enthusiasm amongst visitors is the fuselage of a 
Handley Page machine, complete with its mass of 
controls and steering gear. Messrs. Beardmore’s 
post-war exhibits take the form of surgical apparatus 
and hospital furniture. 

Another firm which is turning its attention from 
war work to peacetime pursuits is Barr and Stroud, 
Limited, of Anniesland. Amongst its exhibits are 
a range-finder specially adapted for use in the m:>r- 
cantile marine, water-tight door indicators, which 
show on the bridge of a vessel the exact position of 
each water-tight door on board, and instruments for 
communicating from the bridge to the engine-room 
the number of revolutions required from the engines. 
The firm has also a very interesting exhibit illustrating 
the manufacture of optical glasses from the rough 
mater'al to the finished prisms, lenses, and mirrors, 
and we were shown mirrors for use in submarine peri- 
scopes which require to be flat to 1/100,000 of an inch 
and parallel to at least 1/200,000 of an inch. There 
is also on view an improved optophon>, that apparatus 
of remarkable ingenuity which enables the blind to 
make use of all printed matter. The instrument 
was described in THE ENGINEER of July 18th, 1919, 
and a recent improvement consists in the insertion 
of a lens which projects the light on to a second 
selenium cell. The two eells are balaneed on the 
Wheatstone bridge for the plain spaces between the 
type and only the black type transmits sound to the 
telephone reesiver. An additional improvement. is 
an automatic traversing gear, which works the beams 
of the light along the line of printed matter at speeds 
which can be varied according to the proficieney of 
the operator. 


in each case for comparison, impact tests of Jin. and 
jin. plate butt welded at mid length, and endurance 
tests of pieces machined from jin. butt-welded plate 
and subjected to definite alternating stresses over a 
prolonged period. The results are tabulated below. 

The chief work of the company is repairs to boilers 
of all descriptions, hulls, machinery, steel castings, 








ARC-WELDING BROKEN PROPELLER BRACKET 


locomotives, and tramcars, and their exhibit includes 
a large selection of photographs giving examples of 
such repairs. We give above an illustration of a typical 
repair effected by the company, it being a weld to a 
broken propeller bracket. The saving in expense, 
time, and labour effect by welding compared with 











PHOTO-MICROGRAPH OF ELECTRIC WELD 


fitting in a new bracket, involving removal of plates, 
frames, &c., will be readily appreciated. The com- 
pany claims to have successfully completed 25,000 
repairs of this nature in the past nine or ten years. 
In addition, there is exhibited a series of micro- 
graphs showing the very intimate binding of the 


Tensile Tests. 


Average 
Deseription of ultimate | Extension | Ratio of weld 
test. strength of in 8in. | plate strength. 


original area. | 


Per cent. 


Tons per sq. in.) Per cent. 
4 





lin. plate butt weld 100 
sin. plate butt weld 27.5 18 | 100 
jin. plate butt weld 25.4 18 | 100 
lin. plate butt weld 26.1 9.5 | 95 
Built up welding ma- | 
terial eae 25.9 34 — 
hin. plate, weld 20in. | | 
long 26.8 | 16 100 
Impact Tests. 
, 
jin. plate, butt welded|Two blows, 2 ewt., Unceracked, 
dropped 9ft. jangle of bend 35 deg. 
jin. plate, butt welded/Two blows, 4 ewt., Uneracked, 


angle of bend 30 deg. 


| 
} dropped 12ft. 
| 





The British Are Welding Company (Glasgow), 


Alternating Stress Tests. 





Limited, occupies a corner of Jas... Howden’s stand, 
and we were fortunate in obtaining from its repre- 
sentatives the results of a new series of tests recently 
carried out. Tho exhibit of the company consists 
ofa large selection of welded test pieces, which were 
submitted by the company to Lloyd’s Register for 
official test. Without exception the welds surpassed 


the standard of merit fixed by Lloyds and demonstrate 
in an effective way the remarkable progress which has 
been made in electric welding. ‘The tests made com- 
prised tensile tests of butt welds made on jin., }in., 


> 


stress. Revolutions. Result. 
Tons. 

6.4 5,000,000 Unbroken 

7.3 5,000,000 Unbroken 

9.2 3,500,090 Broke at weld 
10.1 2,390,000 Broke at weld 
10.9 1,530,000 Broke at mid weld 
11.8 1,080,000 Broke at mid weld 
12.9 435,000 Broke at mid weld 


Peripheral 











ay . . . 
iin, and lin. Lloyd's tested plate with a plate blank 





welding material to the original material of the job. 


This interlocking is shown very elearly in the miero- 
graph reproduced, in which it will be seen that the 
larger crystals of the original material blend gradually 
into the smaller crystals of the welding material. 

An interesting display of models is shown by Yarrow 
and Co., Limited, of Seotstoun, including that of the 
Firedrake, one of the fastest destroyers built, and also 
of large and small Tigris gunboats, the twin screws 
of the former working in tunnels to permit of naviga- 
tion in shallow rivers. The exhibit includes a large 
number of photographs illustrating the various types 
of peace craft which the firm is capable of building. 

A machine which presents some novel features is 
the patent electro-magnetic separator exhibited by 
the Rapid Magnetting Machine Company, Limited, of 
Birmingham. The principal object of this machine 
is to separate iron and steel turnings, borings, and 
filings from such foreign matter as is fourid in shop 
sweepings. The mixture is fed by means of a hopper 
and slide, to which a lateral movement is given by a 
small cam shaft on to a revolving ribbed drum. 
Inside the drum on one side only is a V-shaped 
electro-magnet, which is stationary. The drum picks 
up the mixture, the foreign matter simply rolling off 
into a bin, while the iron and steel particles adhere 
to the drum until it has revolved outside the magnetic 
field, when they drop into a separate bin. One 
feature of the machine, which ensures a high per- 
centage of purity of iron, is the V-shaped magnet, 
which causes iron particles to leave the drum while in 
the weak magnetic field between the poles and picks 
them up again when nearing the second pole, thus 
releasing particles of foreign matter which may have 
become pinned under particles of iron. Fourteen 
types of this machine are made in one hundred sizes. 

Another machine which draws large crowds of 
visitors is a cord tire-making machine which is 
the chief exhibit of the Palmer Tyre, Limited. 
This machine is almost hurnan in its actions. The 
cord is run from a drum and is first flattened by a 
pair of rollers. A stress is then put on it by means of 
weights and it is folded to the proper length and shape 
for binding on to the tire, a set of three fingers on 
each side of the tire catch the cord and bend it round 
over a pin which ultimately forms the base of the tire 
bead ; three other fingers, also on each side, draw the 
cord tightly into position against the preceding cord, 
and the process is repeated. The exhibit also includes 
a series of tires built by this process, the largest being 
for the under-carriage of a Handley Page aeroplane. 
The Telephone Manufacturing Company, Limited, 
of London, is giving demonstrations of its “* telephone 
without a mouthpiece,” which it calls the ‘‘ Larynga- 
phone.” The instrument consists of a combined 
transmitter and receiver, whichis placed on the 
larynx and held by a band strapped round the neck. 
This combined transmitter and receiver is about the 
size of a wristlet watch and is fitted with a signalling 
switch, which is operated by the lower jaw. A flexible 
tube carries the sound from the receiver to an ear 
tube specially designed to fit comfortably into the 
ear in such a way as to avoid damage to the ear drum 
or movement from its proper position. The only 
sound transmitted and received by this instrument 
is that caused by the vibrations of the vocal chords 
in the throat, thereby eliminating all extraneous 
noise which would otherwise obliterate the sound of 
the voice. The advantages and many uses of this 
instrument can readily be appreciated and it -will be 
seen that it can be used by a fireman or mine rescuer 
wearing a smoke helmet, whose mouth is already 
employed in breathing out through the helmet valve. 
For communicating between persons in places of 
danger under pressure—such as divers—or in very 
noisy places, such as on an aeroplane, the “‘ Larynga- 
phone” is invaluable. The ear tube is worthy of 
special note. It is designed to ensure equality of 
pressure on both sides, and that is obtained by means 
of longitudinal grooves in the tube, which constitute, 
in effect, a by-pass of pressure, thus ensuring that the 
ear tube is not forced against the drum. Special 
apparatus is provided for divers, including an auto- 
matie switchboard indicator, which enables the diver 
to speak to the air pump attendant or to another diver 
working under water on the same operations. 

Several firms are exhibiting new alloys to meet the 
needs of new machinery and structures brought out 
in recent years. Of them, Vickers Limited are show- 
ing various sections, forgings, and stampings of 
Duralumin, an alloy, for which is claimed the light- 
ness of aluminium with the strength of steel. It is 
much used in aircraft construction, motor engines, 
and for the making of surgical apparatus and scientific 
instruments. G. and J. Weir, Limited, of Catheart, 
devote their entire exhibit to Monel metal, which, 
as our readers may recall, is a natural nickel-copper 
alloy, and combines the strength of steel with the 
corrosion and temperature-resisting properties of 
nickel. It is suitable for valves and valve spindles, 
pump rods, steam turbine fittings, superheated steam 
fittings, and for any purpose in which it is likely to 
undergo corroding influences. It is tough, ductile, 
but not malleable, although it can be welded by either 
the oxy-acetylene or electric processes. The combined 
stand of Thomas Firth and Sons, Limited, and John 
Brown and Co., Limited, contains a number of 
exhibits showing the products of these firms, and the 
exhibit also illustrates a number of tests carried out 
in the Brown-Firth laboratories at Sheffield. T. Firth 
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and Sons, Limited, the original producers of stainless 
steel, have an interesting display of articles manu- 
factured from.this alloy. One is apt to think that 
cutlery is the only use for stainless steel, but an 
examination of Messrs. Firth’s show reveals 
many uses, including valves for aero-engines, drawing 
instruments, surgical appliances, and also a pair of 
spurs. John Brown and Co., Limited, show samples 
of drop forgings and stampings, various machine tools, 
and several types of springs. 

An interesting exhibit, in view of the impetus given 
to motor transport during the war and the conse- 
quent inereased consumption of rubber, is that of 
Harrisons and Crosfield, Limited, the well-known 
Eastern merchants. The exhibit includes the seeds 
of the Hevea tree and shows the latex as it comes 
from the tree.. Special knives for cutting the bark 
are shown and photographs illustrate the method of 
tapping, coagulation, smoking, and preparing for the 
market. Samples of the various grades of rubber 
as made up in sheets, balls, or blocks to suit the ship- 
ping facilities are exhibited. 

Several local firms have stands exhibiting products 
which they have been manufacturing for some years 
and bringing to a high state of perfection. Amongst 
them are Babcock and Wilcox, Limited, who show 
models of their different types of boilers, mechanical 
stokers, and ships’ davits. Mavor and Coulson, 
Limited, are exhibiting the “‘ Pickquick”’ bar coal 
cutter, the M. and C. chain coal cutter, and several 
types of ironclad switchboards suitable for shipyards 
and mines. Pneumatic tools are shown by John 
MacDonald and Son, Limited, and the Howard 
Pneumatic Engineering Company, Limited. The 
Atlantic Land and Marine Engine Company, Limited, 
of Wishaw, is showing a number of petrol-paraffin 
engines with reverse gear for marine use. 

Ships’ steering gear is being shown by Brown Bros. 
and Co., Limited, of Edinburgh, by means of a number 
of interesting models, which also include a search- 
light manipulating gear. Working models illustrating 
the ** Williams-Janney ”’ variable delivery pump and 
variable speed gear, as applied to ship-steering gear, 
capstans, &e., are exhibited in one corner of Vickers’ 
stand. A. Turnbull and Co., Limited, of Bishop- 
briggs, are also showing steam and hand steering gears. 
The Mirrlees-Watson Company, Limited, is exhibiting 
a number of steam ejector air pumps for use in con- 
junction with condensing plant in power stations, 
and also the Mirrlees tube cleaning apparatus for 
surface condensers. 

In the annexe Jas. Howden and Co., Limited, have 
on view a complete flying boat constructed by the 
firm to the order of the Air Board. The length of 
the hull is 45ft., its breadth 10ft., and the span of the 
wings 102ft. Two Eagle Rolls-Royce engines, each 
of 345 brake horse-power, give a speed of 100 miles 
per hour. The hull construction is on the box girder 
system, having four longerons, the bottom planking 
being of two skins of Honduras mahogany, %/,,in. 
in thickness, laid diagonally and bound together with 
strong thin cord. . 

The exhibition as a whole is quite a success, although 
some industries are very poorly represented, and it is 
well attended by the public. There is no lack of 
attendants at the stalls, anxious to explain their 
exhibits, and at the same time there is a welcome 
absence of overcrowding, which makes it possible to 
study the various exhibits at leisure and in comfort. 


case 








Motor Car Show at Olympia. 
No. IV.* 

Ovt of a group of engines exhibited by the Aster 
Engineering Company, Limited, Wembley, we have 
selezted for illustration a very prettily designed 
engine intended for light ears. A general view is 
given in Fig. 34 and a sectional elevation in Fig. 35. 
It is a four-cylinder engine, 65mm. by 100 mm., of 
the monobloe type, with overhead valves, and gives 
10-12 horse-power on the brake. The monobloc 
casting is integral with the crank case casting, which 
is not divided horizontally on the centre line of the 
crank shaft, but is fitted with a removable sump. 
Troughs are cast integral with this sump for the 
lubrication of the big ends. The oil filter is also 
situated in an enclosed rectangular passage into which 
the oil pump suction protrudes. This filter is easily 
taken out by the removal of a small cover plate. 
The lubrication is effected by means of a plunger pump 
with ball valves driven by a cam in contact with a 
hardened button on the driving shaft of the pump. 
The return stroke is performed by the action of a 
spring. The lubrication of the main bearings and big end 
bearings is performed by means of scoops on the big 
end bearings. These scoops engage in troughs 
attached to the sump, as already explained. The 
function of the oil pump is to maintain the level in 
the troughs. Any excess of oil returns to the sump. 
The crank shaft is drilled, the oil fed to the big end 
bearings thereby feeding to the main bearings. The 
crank shaft is machined froma steel stamping. A self- 
contained starting spindle and handle is fitted in the 
front cover. The rear end of the shaft is tapered 
for the reception of the fly-wheel. The crank shaft 





* No. III. appeared November 21st. 





can be withdrawn by the removal of a circular plate 
on the back end of the crank case, the plate carrying 
the rear main bearing. The cam shaft and magneto 
are driven by means of a silent chain. The magneto 
is mounted on a pivoted bed, so arranged that it can 
be swivelled about the supporting point to take up 
chain slackness. The cam shaft is machined from 
the solid bar and is hardened and ground on all hear- 





cover, which is readily removed by slacking off two 
knarled screws. Both inlet and outlet water con. 
nections can be arranged at either the front or reap 
of the engine at option. Cooling is by means of 
thermo-syphon circulation. The illustrations show 
the engine fitted with a governor, but engines can be 
supplied without that accessory if desired. 

Ignition is by means of an “ M.L.” or ‘ Watford ” 














FIG. 34—10-12 BRAKE HORSE-POWER ASTER ENGINE 


ings and cam faces. The design of the piston and 
connecting-rods conforms to standard practice. 
Overhead valves are fitted in a detachable cylinder 
head. This head is removable with the majority 
of the valve-operating mechanisms in place, merely 
by the removal of a few nuts. The valves are operated 
by means of rocker arms, which in turn are operated 
by push rods. These rocker arms are pivoted by 
means of a simple form of ball bearing, with the object 
of reducing wear and simplifying lubrication. The 
push rods are enclosed in an annular space cast to 
shroud one side of the cylinder jacket, which results 





magneto, the special mounting of which has already 
been referred to. The leads from the magneto to 
the sparking plugs are carried in a neat wire carrier 
attached to the side of the cylinder. A horizontal 
‘** Zenith ” carburetter is fitted direct to the inlet port. 
The whole of the cam shaft oil pump drive and the 
working of the push rods for the valve gear, where 
they come in contact with the cams, can be readily 
inspected by the removal of a small door in the crank 
case. 

Another interesting exhibit of petrol engines was 
that of W. H. Dorman and Co., Limited, Stafford. 
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FIG. 35—SECTIONAL ELEVATION OF ASTER ENGINE 


in an engine of particularly clean external appearance. 
Through this space the breathing of the crank case 
gases is led to the atmosphere, with the result that the 
fine particles of oil which are carried off in the usual 
way in the form of mist are led over the top of the 
cylinder head, a certain amount of oil being deposited 
on the whole of the overhead valve operating mech- 
anism. This mechanism is enclosed in a dustproof 





For some considerable time this firm has been engaged 
upon the manufacture of petrol engines suitable for 
all types of vehicle. Standardisation and inter- 
changeability are features of Messrs. Dorman’s pro- 
ducts, while simplicity and accessibility have not been 
lost sight of. ‘The engines on view at Olympia varied 
in capacity between 10 and 25 horse-power and were 
all of the four-cylinder type. The 10 horse-power 
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engine has cylinders 69mm. by 100 mm., side-by- 
side valves, detachable cylinder head, with provision 
for adding a lighting and starting equipment. A | 
12 hors2-power engine with cylinders 69mm. by | 
120 mm. has overhead valves, the operating gear of | 


which is totally enclosed and lubricated, and a/in the engineering world—has not hitherto been 


detachable cylinder head. The 25 _ horse-power | 
engine has four cylinders 95mm. by 100 mm. with 
side-by-side valves and a chain-driven cam shaft. 
This firm’s engines were also to be seen on a number 
of cars in the Show. We discussed them when | 
describing in our issue of August 9th, 1918, the 
Simplex petrol tractors of the Motor Rail and Tramear 
Company, of Bedford. 

An interesting example of aluminium foundry | 
work formed, a conspicuous feature of the stand of 
Sterling Metals, Limited, Coventry. It was an! 
aluminium crank case—Fig. 36—for a 750 horse- 
power engine with twenty-four cylinders. Although 
it is about 10ft. long the weight is only 54} ¢wt. This 
firm also showed castings in iron and _ phosphor- 
bronze and extruded metals, The latter are of special 
interest on account of their extreme accuracy and the 
saving of machining which their use effects. As 
an example we may mention the pinion wire, }in. | 
diameter, with twenty teeth extruded at one opera- | 
tion with math2matieal precision. Gear wheels 
parted off from such a section require little or no 
further machining and the cutting of the teeth is 
eliminated. Specimens of high-tension bronze with 
an ultimate breaking strain of 50 tons per square inch | 
and an elongation of 15 per cent. were also shown. 
Such metal is practically as strong as steel without its 
corrosive and magnetic attributes. 

The Grahame-White Company, Hendon, has entered 
the list of motor car builders with a small-powered | 
car, the chief feature of which is the transmission | 
system which dispenses with all toothed gearing. 
On the top speed the drive is taken direct from the 
engine fly-wheel to the back axle, but on the lower 
speeds a friction disc is brought into action, giving 
three forward speeds and a reverse. Friction gearing 
has, of course, been adopted previously for motor 
car transmission, and not always with success ; but 
for light cars such as the present, fitted with a very 
flexible engine, the extent to which the intermediate 
and low gears is used is so comparatively small that | 
the present car may succeed where others have failed. | 

The eight-eylinder Talbot-Darracq car is built to 
a new design. The cylinders are arranged in two 
series of four, cast monobloe with detachable heads 
and set at an angle of 90 deg. The cylinders are 
75mm. by 130mm. and the engine is rated at 
20 horse-power, but is said to be capable of giving 
60 horse-power at 2000 revolutions per minute. The 
crank shaft is of the four-throw pattern running in 
three bearings, and the connecting-rods of two opposed 
cylinders work on the same crank pin, the big end of | 
one being forked and carrying the bearing bush, 
which fits tightly. The opposite big end is of the | 
ordinary type, its working surface being on the bush 
between the forked end of the first connecting-rod. | 
At the front end of the engine is a cross shaft driven 





bearings. 
lubricated by oil led through pipes on the connecting- 
rods. For ignition purposes the dynamo, battery, 
and coil system is used. 

The name of “ Beardmore ’’—although well known 





FIG. 36—ALUMINIUM CRANK CASE FOR 750-H.P. ENGINE 


directly associated with the motor industry. Like 
so many other progressive manufacturing concerns 
at the present time, this enterprising firm has decided 
to widen its field of activities by taking up motor 
car manufacture, and at Olympia two interesting 
examples of its products were on view. One 





From the big ends the gudgeon pins are made of tungsten steel as used in the Beardmore aero- 


engine. Long flexible valve springs are used in order 

| to eliminate spring breakage. The valves are lifted 
| from their seats directly by roller-ended tappets, the 
tappet guides being of abnormal length to ensure long 
life. These springs are entirely enclosed by covers, 
the latter being quickly detachable by means of 
thumb nuts. The engine is supported in the frame 
by four arms cast integral with the crank case, the 
whole forming a very rigid structure. The cylinders 
consist of a single casting, the induction pipe being 
water-jacketed through its entire length, and the 
carburetter is bolted directly to the block, thus 
eliminating any outside induction pipe. The erank 
shaft is machined from a solid forging of aircraft 
steel, heat-treated to withstand wear and ensure a 
rigid shaft, the dimensions of crank pins and journals 
being of specially generous proportions. The shaft 
is carried in phosphor-bronze bearings, which are 
lined with anti-friction metal, each of the bearings 
being adjustable for wear. The bolts are carried right 
through the crank case, and support the bearing 
directly from the foot of the cylinders. The oil pump 
unit is driven by skew gear from the cam shaft and 
consists of three pumps in tandem. The main pump 
receives oil from a tank fitted on the chassis and 
delivers it under pressure to the crank shaft bearings 
and connecting-rod big ends. The second pump 
receives oil from the tank, delivers it under pressure 
to the cam shaft bearings and timing wheels. The oil 
after passing from these bearings falls down into the 
oil sump, is collected by a third pump, and returned 
to the oil tank. This lubrication system is automatic. 
The crank chamber is of cast aluminium and is in 
halves jointed horizontally, the upper half carrying 
the complete bearings for the crank shaft, the lower 
being readily detachable for inspection and for taking 
up the wear in the bearings and big ends. This 
operation can be performed without breaking any oil 
joint or dismantling other parts of the engine. The 
cams are formed solid on the cam shaft, the cams and 
journals being afterwards carefully case-hardened and 
ground. The cam shaft is driven by ‘completely 
enclosed helical spur gearing, so as to ensure silent 
operation, long life without adjustment or repair, 
and protection from dirt. The 11 horse-power car 
has a four-cylinder engine 68 mm. bore by 114 mm. 
stroke, and has overhead valves operated by spiral 
gearing automatically lubricated and enclosed. A 
three-speed gear-box incorporates a gear drive for 
the speedometer. The back axle is driven by spiral 
bevel gearing similar to the larger car. 

Amongst the light cars the A.B.C. ear, built by 
A.B.C. Motors, Limited, Walton-on-Thames, com- 
manded a good deal of attention. The object of the 
designers has been to provide a cheap form of road 
locomotion for two persons. The engine is of the 
twin-cylinder air-cooled horizontally opposed type 
with a bore and stroke of 91.5mm. This firm has 
had a good deal of experience in the building of air- 
cooled internal combustion motors and claims to 
have built the largest air-cooled engine in the worlp 
with cylinders 5}in. bore, which, we are informed, 








FIG. 37—CHASSIS OF 30 HORSE-POWER BEARDMORE CAR 


by skew gearing, and it drives a dynamo and centri- | 
| 


rows of eylinders. It is chain driven and rocker arms 


was a 30 horse-power car. 


having a four-cylinder 


stroke. developing 40 horse-power at 1500 revolutions. | speed, climbing, and efficiency. 





developed a maximum of 400 brake horse-power, 
lugal water pump. «There is one cam shaft for both | engine with cylinders $0 mm. by 160 mm. bore and | and when fitted to an aeroplane beat every record for 


In the car engine 


‘ire interposed between the cams and valve tappets. |The chassis—see Fig. 37—is chiefly noteworthy for | the cylinders are machined from steel bars with the 


nag . * : ° 
Pressure lubrication at 20 Ib. per square inch is pro- 
vided by a pump in the oil sump to all. the main 


sound and well-proved features rather than novelty. | fins formed integrally. The valves are of the over- 
The valves of the engine are interchangeable and are | head type, the combustion chamber being hemi- 
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spherieal in shape. The cylinder head is of cast iron 
and is heavily finned; an aluminium insulator being 
placed between the head and the barrel for the pur- 
pose of transferring the heat readily from one side 
of the barrel to the other, so as to avoid local heating 
and distortion. The exhaust port for the same 
reason is placed on the windward side of the engine. 
The cam shaft runs on ball bearings and is very short 
and stiff. It has one exhaust and one inlet cam to 
serve two cylinders. The tappets work in phosphor- 
bronze guides and are fitted with rollers where they 
operate on the cam shaft. Fine adjustment for valve 
clearance is provided. The crank shaft is short and 
stiff and the fly-wheel, which is held by a large 
diameter taper and a key, is machined from a solid 
steel forging. The lubricating system supplies a 
very small quantity of fresh oil, one drop at a time, 
to the engine ; hence the oil does not circulate con- 
tinuously through the engine and become reduced 
in quality. The oil is not foreed directly to any 
bearings because there are no plain or white metal 
bearings fitted, and the roller and ball bearings require 
nothing but the very slightest trace of oil. The 
eluteh, which consists of a single steel plate held 
between two Ferodo rings, all contained within the 
fly-wheel, is dust proof and of large diameter. The 
eluteh when free runs on a ball bearing instead of the 
usual plain spigot bearing, and the pedal which 
operates it is adjustable for leg reach. A four- 
speed gear-box with central change speed lever is 
provided. The rear axle consists of two heavy 
gauge rolled steel cones, riveted to pressed steel dises 
at their inner ends, which dises carry the main bear- 
ings, whi'e the bevel drive and differential gearing is 
housed in the centre in an aluminium casting. These 
two steel cones taper from the wheels up to the outside 
diameter of the axle casing in the centre, thereby 
giving the maximum amount of rigidity with the 
minimum amount of weight, and as long steel bolts 
are fitted completely through the aluminium centre 
section and on to each steel cone, this aluminium 
centre section is not subjected to stresses due to either 
the load of the ear or to shocks from the road. The 
differential is of the straight spur type, the flange 
carrying the differential pins being machined integral 
with the erown wheel. 








Roads and Transport Exhibition. 
No. I. 


UNDER the auspices of the County Councils’ Asso- 
ciation a Roads and Transport Congress and Exhibi- 
tion has been held during the past week at the 
Agricultural Hall, Islington. It opened on Thursday, 
the 20th inst., and closed yesterday. 

Taken as a whole, the Exhibition was of a distinctly 
practical nature, and decidedly business-like in its 
character, but the visitor on his first arrival might 
well have been excused if he had thought that the 
Show was of self-propelling tipping wagons and 
tipping trailers, so many of those types of vehicle 
were there on view. 

The County Councils’ Association, the offices of 
which are at Grosvenor Mansions, 82, Victoria- 
street, Westminster, S.W.1, is a body, one of the 
avowed objects of which is “‘the discovery of the 
best and most economical methods of constructing 
and maintaining roads fitted to accommodate all 
classes of traffic.” It cannot, we think, be said that 
the Exhibition—excellent in many ways as it was— 
added very much to the general knowledge on that 
particular subject. There were certainly exhibited 
specimens of road-making materials, chiefly of the 
concrete, tar or bitumen varieties, or of combina- 
tions of these various materials, as well as examples 
of steel reinforcement for use in road construction, 
and there were devices, some of them most ingenious, 
for tar-spraying patching, &c.; but the Exhibition 
struck us as being much more one of varying types 
of municipal or public authority vehicles which used, 
swept or watered the roads, than of the roads them- 
selves. This assertion may be qualified by the state- 
ment that some of the vehicles might possibly be 
useful in road construction as well as for general 
transportation purposes. The municipal engineer or 
surveyor might have seen just the very thing he was 
needing in the way of street-sweeping, tar-spraying 
or street-watering machines ; or he might be informed 
concerning the latest development of the activated 
sludge treatment of sewage—but we do not think 
that he would have learnt very much concerning the 
making of roads which he did not know before. 
To illustrate what we mean, a few figures may be 
given. ‘There were, for example, no less than forty 
exhibitors of vehicles of a variety of types, including 
fire engines, though why they should be there is not 
very clear. On the other hand, there were but nine 
or ten exhibitors of what we may call road machinery, 
among which are included concrete and tar-macadam 
mixers as well as stone crushers; about the same 
number of exhibitors of road-surfacing materials, 
most of which consist of broken stone with some sort 
of tar-like or bitumastic binding ; five or six exhibitors 
of reinforcement of various kinds which it is suggested 
should be used for road construction, though they 
are not all of them by any means confined to that 
use ; and four or five exhibitors of oils and oil deriva- 


tives which may also be employed in the construction 
or surfacing of highways. Having put forward this 
criticism and having made the remark that there were 
far too many exhibits which had not the remotest 
connection with roads or transport, we can now pro- 
ceed to discuss with more particular detail certain 
of the exhibits. 

The Exhibition made it perfeetly plain that manu- 
facturers of motor vehicles have anticipated a heavy 
demand for self-propelling tipping wagons, as well 
as for motor-driven machines for road-sweeping, 
water-ng, &ec., for a large proportion of our motor 
vehicle manufacturers were exhibiting vehicles of 
those and similar types. Taking them in the order 
in which they appeared in the catalogue, there was 
first of all the Lacre Motor Car Company, Limited, 
of 78, York-road, King’s Cross, London, N. 1. On 
its stand were a couple of motor road sweepers, and 
examples of a vehicle which can be used either 
(a) as a plain lorry, or (6) as a tipping wagon, or (c) 
fitted with a tank and used as a road sprayer or 
water wagon. Next in order came Richard Garrett 
and Sons, Limited, of Leiston, who exhibited a 24-ton 
electric vehicle fitted with an electrically operated 
end-tipping body ; a superheated steam motor wagon 
with a mechanically operated end-tipping body ; 
as well as a steam tractor and an end-tipping trailer. 
Dennis Brothers, Limited, of Guildford, had on view 
a 750-gallon street-watering tank, mounted on a 
Dennis 40 horse-power chassis; an end-tipping 
wagon ; and a motor fire engine—a beautiful piece of 
work and fitted with a “ first-aid’ equipment and a 
50ft. escape, but surely out of place in an exhibition 
like that under consideration. Guy Motors, Limited, 
of Wolverhampton, showed a 2-ton chassis, fitted 
with a 20 horse-power engine and a “ tip-up”” body, 
hand operated by means of twin screws. Leyland 
Motors (1914), Limited, of Leyland, Lanes., also 
showed a fire engine, as well as a 4-ton screw tip wagon, 
which is operated by a steam engine worked with 
superheated steam at a pressure of 250 lb. per square 
inch. The Maudslay Motor Company, Limited, of 
Parkside, Coventry, exhibited two end-tipping vehicles. 
One of them, which was intended for carrying 4 tons 
of coal, was divided up into four compartments, so 
that the coal could be delivered in 1-ton lots. The 
other, which was of the simple type, was intended 
for 5-ton loads. The three exhibits on the stand 
of Ransomes, Sims and Jefferies, Limited, comprised 
a 3}-ton electrically propelled and operated tipping 
wagon ; a 3000 Ib. electric industrial truck equipped 
with a portable pneumatic plant for road repair 
work ; and finally a motor lawn mower—a delightful 
example of engineering ingenuity, but one asked one- 
self, ** What has it todo with either roads or transport ?”’ 

On the stand of Clayton and Shuttleworth, Limited, 
of Lincoln, there were first a road roller and, secondly, 
a 4 to 5-ton self-propelled vehicle, with an end- 
tipping wagon which could be operated either by 
hand or mechanically by the driver from his cab, 
the drive being from the end of the engine crank shaft 
through bevel gears to a pair of vertical screwed shafts 
fitted with swivel nuts, working in brackets attached 
to the moving body. A 3-ton motor vehicle, with 
all four wheels power-driven, was exhibited by the 
British Four-wheel Drive Tractor Lorry Company, 
of 1-3, Brixton-road, London, 8.W.9. A 2-ton 
electric tipping wagon was shown by Edison Accumu- 
lators, Limited, of 2 and 3, Duke-street, St. James’, 
London, 8.W. 1. It has an interesting and somewhat 
peculiar method of tipping, having had to be con- 
structed to a particular specification which necessi- 
tated the employment of arrangements which differed 
from those usually employed by this firm. Clayton 
and Co. (Huddersfield), Limited, of Karrier Works, 
Huddersfield, showed a combined motor road sweeper 
and collector, with a capacity of 4 cubic yards, fitted 
with a water sprinkler ; 120 gallons of water, sufficient 
for sprinkling 100,000 square feet of road surface, are 
carried. The single vehicle shown by John I. Thorny- 
croft and Co., Limited, of 10, Grosvenor-place, 
London, 8.W. 1, was one of the firm’s 40 horse-power 
type J 3}-ton municipal tip wagons. The tipping is 
serew-worked and mechanically operated. The tip- 
up body is interchangeable with a 750-gallon watering 
tank. Straker-Squire, Limited, of Edmonton, London, 
N. 18, exhibited a 5-ton tipping wagon, which can, 
it is said, be easily tipped to 50 deg. inclination in 
two minutes by one man. It is hand operated, and 
a_ horizontal screw traverses the body on rollers 
until the balance point is passed. The other exhibits 
on this company’s stands comprised a 1100-gallon 
street-watering machine, fitted with high-pressure 
water jets and a special rubber squzegee, which is 
designed to wipe the water and mud from the road ; 
and a vacuum wagon for emptying mud and refuse 
from street gullies, &e. The 4-ton end-tipping wagon 
shown by the Associated Equipment Company, 
Limited, of Walthamstow, London, E. 17, was 
operated by Bromilow and Edwards’ hydraulic tip- 
ping gear, the hydraulic, or rather the oil, pressure 
being obtained by means of a motor-driven pump. 
Another example of the us of hydraulic pressure for 
the purpose of tipping the body was shown by the 
Daimler Company, Limited, of Coventry, in connec- 
tion with one of its 2—3-ton chassis. 

Tilling-Stevens, Limited, of Maidstone, showed 
two vehicles, both of them described as being of the 





‘**Municipal” type. The one was a petrol-electric 





fire tender with escape, the centrifugal pump being 
noteworthy in that its spindle was arranged vertically, 
and a 2}-ton self-propelling chassis fitted with a hand. 
operated tipping wagon body. The exhibits of J. anq 
E. Hall, Limited, ‘were a 5-ton “ Hallford ” tipping 
wagon, the tipping being effected by means of 
hydraulic cylinders ; and a 5-ton water cart, which 
could be converted into a hand-operated tipping 
wagon. Another wagon designed to be tipped 
hydraulically was that of the Albion Motor Car Corn. 
pany, Limited, of Seotstoun, Glasgow. It was 
intended for a load of 3$ tons, and was fitted with a 
32 horse-power engine. We of cours? did not sre the 
operation of tipping performed with full load, but we 
understand that it can be effected in 1} minutes, 
and that the body will return to the horizontal posi- 
tion in about three-quarters of a minute. 

There was quite a varied exhibit shown by the 
Eagle Engineering Company, Limited, of Warwick. 
Of self-propelled vehicles there were an end tipping 
motor body on a 2-3-ton chassis, and a “ sprinkler, 
washer, and flusher,”’ consisting of a 750-gallon 
cylindrical tank on a 3}-ton chassis. There were two 
5-ton tipping trailers—one to operate at the side and 
one at the end—and a sleeping and living van with 
accommodation for three men, including bunks, 
folding table, lockers, and cupboards. Caledon 
Motors, Limited, of Duke-street, Glasgow, — is 
another firm which exhibited an hydraulically tipped 
wagon. The vehicle had a capacity of 4 tons, and was 
operated by means of two hydraulic rams. The 
mechanically operated “ Pagefield”’ tipping wagons 
of Walker Brothers (Wigan), Limited, were note- 
worthy for the speed of tipping claimed for them, 
The larger wagon, which was of 5-ton capacity and 
was driven by a 45-50 horse-power engine, had a 
body capacity of 390 cubic feet, and was designed for 
a 5-ton load. The tipping was effected by means of 
two telescopic screws operated from the engine, and 
it is stated that a 5-ton load could be tipped in 30 
seconds. The smaller vehicle was similar and simi- 
larly worked, but was only designed for from 3 to 4-ton 
loads. 

The G.V. electric vehicle, shown by the General 
Vehicle Company, Limited, of 43, Shoe-lane, London, 
E.C. 4, was of an entirely different character to any 
which have hitherto been noticed. To begin with, 
it was driven by a motor which obtained its current 
from a battery. Then, although it performed the 
work of a tipping wagon, it did not tip. Instead, it 
was furnished with a false floor made up of a series 
of stout steel plates arranged transversely to the 
wagon body and jointed together with a special type 
of hinge, the joints being provided with covering strips 
so as to prevent the contents of the wagon dropping 
through. The undersides of the plates were stiffened 
by means of angle irons to which were fitted a number 
of rollers arranged to run on steel paths provided on 
the bottom proper of the wagon. The arrangement 
was such that by turning a handle fitted to a cross 
shaft the whole series of plates could be put in motion 
and moved backwards and forwards to and from the 
ends of the vehicle. As each separate plate reached 
the rear end of the wagon it hinged down and folded 
quite close to the plate which had immediately pre- 
ceded it until the whole number of plates had been 
wound out and the wagon discharged. To the forward 
end of the foremost plate—that is, the plate nearest 
to the front of the vehicle—was hinged a vertical 
plate which served as a pusher to the contents when 
the handle was turned, so that it pushed the material 
in front of it as it was moved rearward and discharged 
it at the back of the wagon. The moving in and out 
of the plates when, as we saw it, there was no load 
in the wagon was easy enough, of course, and we were 
informed the force necessary with a full load—in the 
present case 3} tons—was by no means large, and 
readily to be managed by two men. Furthermore, 
the work can, if necessary, be done electrically. 
Three special claims made for this novel type of dis- 
charging wagon are that (a) various objectionable 
features attributed to tipping wagons are obviated ; 
(b) the wagon can be unloaded gradually, so that the 
whole load need not be tipped in one place ; and (c) in 
loading, say, gravel or sand by spade, the plates, all 
except the last, or that which is normally nearest to 
the front of the wagon, can be wound out, and the 
material loaded on to that which remains. Another 
plate can then be wound in and loaded, and so on till 
the rearmost is reached, when the end of the wagon 
can be raised and loading completed. In this way. 
it is claimed, much labour is saved, since the materia! 
has not to be thrown to such great distances as in 
ordinary wagons. The floor of the wagon is, it ma) 
be added, particularly low, so that when the end 
cover is hanging down the workmen have not 
to lift their spad2s very far above their waists. 

Foden’s, Limited, of Sandbach, showed one of their 
latest model standard type 5-ton wagons. These 
vehicles are so well known that no particular descrip- 
tion is necessary. It may be said, however, that it 
was furnished with rubber tires, but tht is a remark 
which applies equally to nearly all the motor vehicl«s 
in the Show. It would appear that, at any rate for 
loads up to 5 tons, metal tires have been almost 
universally ruled out. 

A 2-ton “ W. and G.” tipping wagon was shown 
by W. and G. du Cros, Limited, of Acton, London, 
W. 3. It was driven by a four-cylinder, 25 horse- 
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power Dorman engine, and the body was tipped by a 
hand serew worked through bevels from either side of 
the engine. The 3-ton steam wagon exhibited by the 
Yorkshire Commercial Motor Company, of Vulcan 
Works, Hunslet, Leeds, was fitted with what is named 
the ‘‘ Runback ’” mechanically operated end-tipping 
hody. ‘Lhe body is carried on rollers, which run 
on flat rails on the upper face of the frame, and the 
tipping is effected by the revolution of a centrally 
arranged horizontal screw. Fleming and Co., of 167, 
Strand, London, W.C. 2, showed a 5-ton end-tipping 
tractor wagon, the tipping being effected by hand- 
operated screw mechanism. The feature of the 
5-ton steam tipping wagon exhibited by Robey and 
Co., Limited, of Lincoln, was the employment of a 
telescopic hydraulic ram worked from the _ boiler 
pump. Still another hydraulically tipped wagon was 
shown by the Vulean Motor Engineering Corapany, 
Limited, of Crossens, near Southport. 
As regards non-propelling tipping wagons, there 
was, in the first place, the ‘‘ Constable” tipping 
trailer shown by Tuke and Bell, Limited, of Lichfield. 
As exhibited the wagon was arranged for side tipping, 
but it is also made end tipping, and can, if required, 
be made as a tipping body for affixing to a petrol, 
electric, or steam vehicle. This firm, it may here be 
explained, also showed a travelling workmen’s hut. 
W. Tasker and Sons, Limited, of Andover, had on view 
a 5-ton end-tipping trailer with screw tipping gear. 
In this case the wheels were of iron. This firm also 
showed one of its “‘ Little Giant ”’ 5-ton steam tractors 
with rubber-tired wheels. The firm of R. A. Dyson 
and Co., of 76-80, Grafton-street, Liverpool, showed 
2 4-ton “ Spencer” automatic tipping trailer of, we 
believe, American origin. The method of tipping is 
either to apply the brake to the wheels or to chock 
them, and then to press backwards with the tractor. 
The Carrosserie Latymer, Limited, of Pamber-street 
works, Walmer-road, London, W. 10, also exhibited 
a hand-operated tipping trailer. 
!y¥The vehicles shown by H. G. Burford and Co., of 
Regent-street, London, W., were different from any 
others exhibited, and’ were ofan interesting type. 
First of all, there was a‘'29 horse-power chassis with a 
peculiarly”designed frame provided with rollers on 
its upper face and capable of taking on the latter a 
movable body designed to hold a useful load of 2 tons. 
The body could be end-tipped by being run back- 
wards on the rollers, the tipping being controlled by 
a hand-operated winch and steel rope. To work in 
conjunction with this vehicle there was an example 
of a C. W. Stamper loading truck. The latter con- 
sists of a detachable body, which is mounted on a 
skeleton frame furnished like the motor chassis frame 
with rollers, and which can be backed up to the lorry 
frame and run off from one vehicle to the other. 
Similarly a body can be transferred from the lorry to 
the truck. It is stated that the transfer, witha fully 
loaded body, can be performed by one man. The 
trucks are made to suit any lorry of from 1 to 6 tons 
capacity. 

Of other vehicles exhibited mention may be made 
of the 10-ton road roller with a boiler of the Belpaire 
type, which was shown by Aveling and Porter, 
Limited, of Rochester ; of a water ballast road roller 
of the same capacity, which was shown by Barford 
and Perkins, Limited, of Peterborough, and which 
was driven by a 35-40 horse-power petrol motor ; 
of a steam traction engine shown by Wallis and 
Steevens, Limited, of Basingstoke ; of a Tiger steam 
tractor shown by John Fowler and Co., Limited, of 
Leeds ; and of an example of the ‘“ Pioneer’’ road- 
sweeping and loading machine of F. Walters and Co., 
Bilton, Rugby, which has been described in our 
columns, but which has now been improved upon by 
the addition of a channel-sweeping attachment by 
means of which roads can be swept right up to the 
kerb. 

With the remaining exhibits, as well as with the 
papers discussed before the Congress, we hope to deal 
in a future article. 
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(Concluded from page 511.) 


Diversity of many loads of fairly good but different load 
factors from one or more interconnected power stations 
where the individual units can be of greater output than 
would be possible in a power station devoted almost 
entirely to traction, will do more to cheapen electricity 
than the separate generating station for each railway. In 
London this result could have been achieved in the past by 
supplying the electrical needs of several railways from one 
Station, but railway legislation made this quite impossible. 
So far as cheap electricity is concerned, it would be an 
advantage for railways to be able to obtain electricity 
from power stations with diversity of load, generated by 
units of power large enough to reduce the capital invested 
to the lowest possible figure, since capital costs are half 
the generating costs and large turbo-generators are more 
economical than small ones. 

But essential as cheap electricity is for railway electric 
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traction, a cheap supply is only one, and possibly not the 
most important, requirement. The locomotive working 
costs of a steam railway such as has been taken as typical 
when comparing passenger with goods and mineral working 
is one-third of the total traffic expenditure incurred in 
working the railway, including locomotive repairs, main- 
tenance and depreciation, and of this third coal and water, 
which were in 1913 one-third, now amount to about two- 
fifths. Roughly, electricity corresponds to and replaces 
steam locomotive coal and water in cost, so that for main- 
line electrification electricity will figure as something of 
the order of 13 to 15 per cent. of the total traffic costs of 
running the railway. 

To the railway what is of greater importance than the 
cost of electricity is security of supply, and the policy of 
the railway companies in building their own power stations 
and in wishing to keep those that they have built is chiefly 
for security of supply. Railways work under statutory 
obligations, and before they depend on others than them- 
selves for their supply of tractive power they must be sure 
that the supply will always be available in the quantities 
they require at any moment, and in case of curtailment of 
supply, that the railway has the first consideration. For 
railways taking a supply from other power stations than 
their own the geographical position of the latter relative to 
the railway is a matter of importance from the point of 
view of cost. The working pressure transmission of a 
main-line railway is necessarily long, and if, in addition, 
the sub-stations are a long way from the power stations, 
one of the advantages in cost of supply of the large 
common power stations may be lost in the transmission. 
Knowing that the capital charges form at least 50 per cent. 
of the cost of electricity, railways, like everyone else, are 
anxious to use stations equipped with the largest possible 
units of power, so that the capital cost may be a minimum. 
In a recent paper read before the Royal Society of Arts, 
Mr. J. 8. Highfield gave an analysis of present-day costs 
of stations and of generation, which shows that a difference 
of £18 in the capital cost per kilowatt of load in favour of 
a station capable of supplying 50,000 kilowatts above a 
station capable of supplying only 6000 kilowatts of load 
was all wiped out by the cheapest possible high-pressure 
transmission at 33,000 volts in a distance of 15 miles with 
underground cables and in a distance of 30 miles with 
overhead cables. 

The great capital cost of high-pressure transmission, 
coupled with the need for security, is the principal reason 
why railways have in the past preferred stations on their 
own property, in spite of the disadvantages of smaller 
units of power, and hence higher capital and working 
charges than in large common power stations. I hope, 
however, that the working of the Electricity Act when it 
is passed may result in railways reaping the advantage of 
supplies from stations of low capital cost per kilowatt, 
possessing considerable diversity of load, so situated that 
they may be able to supply electricity cheaply at the sub- 
stations, and so worked that the railway may have security 
of supply. 


HIGH-PRESSURE DIRECT-CURRENT ELECTRICITY FOR TRAC- 
TION. 


We have in this country examples both of high-pressure 
direct-current electric traction and of high-pressure single- 
phase electric traction. Both have been successful, and 
it is quite possible that under certain conditions as great 
economy may be obtained by the use of single-phase 
current, provided that a single-phase supply is obtainable 
at a price which compensates for the higher efficiency and 
less cost of the direct-current motor on the train, and the 
increased losses in the return through the rails with alter- 
nating current. But in a majority of cases where economy 
was a first consideration careful estimates of both single- 
phase and high or low-pressure direct-current traction 
have shown capital and working costs so decidedly in 
favour of direct current that those responsible for the 
expenditure had no hesitation in adopting the latter 
system. Whether the railways are worked as a whole or 
as separate concerns, if main-line electrification is to be 
carried out, it is necessary that an electric locomotive 
should work anywhere, and it is certainly desirable that 
one system should be adopted for the whole country for 
main line as apart from suburban traction. So far as 
our present knowledge goes, the railways of the whole 
country would be more economically electrified by direct 
current than by alternating current. : 

At present there is no need to fix a standard pressure or 
pressures for direct-current main-line working, nor has the 
matter yet been sufficiently discussed. Presently it will 
have to be fixed, but nothing has yet been done in the way 
of railway electrification which anticipates a decision or 
will prevent it being decided entirely on its merits. On 
their Manchester and Bury line the Lancashire and York- 
shire Railway have shown that the protected third rail 
designed by Sir John Aspinall can be used most success- 
fully at 1200 volts, and it is equally certain that, perhaps 
with some modification, it will be as successful at 1500 volts. 
There are many places where overhead conductors are 
not desirable, and others where they are not possible, 
and should this type of protected third rail be acceptable 
the maximum pressure at which it can be run will form the, 
or one, standard voltage. 

The fullest consideration will then have to be given as 
to whether a pressure, of, say, 1500 volts is high enough 
for main-line electrification or if double this pressure will 
be needed for overhead equipment. Fortunately, this 
decision will not have to be taken in a hurry, but if two 
pressures have to be used for main-line electrification, 
locomotives must be able to use both. Suppose that a 
dozen contactors are wanted to control each pair of high- 
pressure direct-current motors at the lower pressure, then 
to enable the locomotives to work also at, double this 
pressure some 30 contactors may be required. Speed 
control by shunting the field goes far to remove perhaps 
the only disadvantage of the series motor, namely, that 
it has only one speed for each load. In favourable cases 
field control may reduce rheostatic losses during accelera- 
tion by as much as 50 per cent., and the additional running 
speeds obtainable are essential for main-line working. 
The economy over the wearing away of wheel tires and 
brake shoes by turning the series electric motor into a 
shunt-wound generator and returning a part of the energy 
otherwise lost in braking to the line by regenerative electric 


engineer in spite of its difficulties. If it is required, then 
more contactors are needed, and should it be necessary 
to run a locomotive at two direct-current pressures one 
double the other, to employ shunt field regulation and to have 
regenera‘ive braking, the twelve original contactors may 
be multiplied by four at least to give the necessary changes 
in the connections. The cost and maintenance of so large 
a number of contactors becomes a@ serious item, and until 
considerable experience has been obtained in their manu- 
facture and maintenance they are the most likely source 
of failure. : 


ELECTRICAL MACHINERY FOR HANDLING GOODS AND 
MINERALS. 


Perhaps it will surprise many electrical engineers to 
see from the data given for the use of electricity by four- 
teen British railways that in 1918 these railways required 
118,000,000 kilowatt-hours for lighting and power ; 29 per 
cent. of this was purchased, and the annual one-hour load 
factor of this was 18 per cent. It will b2 appreciated how 
difficult it is to get the maximum one-hour demands 
correctly, and this is probably too low. The annual 
one-hour load factor of the electricity generated by the 
railways for lighting and power was 32 per cent., varying 
from a minimum of 10 per cent. to a maximum of 48 per 
cent., and for the whole use generated and bought 26 per 
cent. It is interesting to note from the American return 
that their load factor for lighting and power is appreciably 
higher and of the order of 45 per cent. 

The proportion of the total kilowatt-hours used in rail- 
way docks and in goods stations and yards may not be 
very great, but at the present time much attention is 
being paid to the mechanical handling of goods. General 
merchandise is carried by railways at rates which may or 
may not include collection and delivery by the railway. 
A large proportion of the general merchandise is both 
collected and delivered, and the general internal trade of 
the country has during very many years been built up on 
this method, resulting in the handling of a vast number of 
packages of all sorts, shapes, sizes, and weights, each of 
which has to be checked in the goods station with its con- 
signment note. This demands a special staff of men in a 
goods station for examining each article. Any method of 
handling goods mechanically will not dispense with these 
men, and the faster goods are moved in the station the 
more men will be required to examine and check them, 
otherwise the speed of the handling machinery will depend 
on the speed of the checkers and callers off. The whole 
railway methods of handling and hauling goods traffic 
have been built up gradually to suit the trader’s require- 
ments, and it must not be forgotten that, however much 
those requirements and the corresponding railway methods 
may be criticised, any complete system of mechanical 
handling must change the trader’s methods of conducting 
his business, which is a far bigger matter than the design 
and installation of the mechanical appliances. 

Under the present methods of working railway engineers 
have designed many schemes of conveyors and trans- 
porters which have been carefully considered, but few, if 
any, of them have been commercially acceptable. In 
dealing, therefore, with general merchandise. where 
baskets of tomatoes or bags of potatoes may be followed 
by a ton of glass or a summer house, the mechanical 
appliances in goods stations consist generally of machinery 
for dealing with articles too heavy to be moved by hand. 
Fast travelling and traversing overhead electric cranes are 
ideal for this purpose, since the goods platforms are left 
quite free. 

Until the entire habits of the traders are changed, it 
does not seem possible to deal with general merchandise 
wholly by mechanical means, much as it would be to the 
advantage of the railways to do so. If it were possible, 
the engineering problem with electrical machinery is 
quite straightforward. In a busy goods station in the 
West, where two overhead cranes with underhung revolv- 
ing jibs command the platforms, sidings, and cart road, 
and are generally in constant use day and night, careful 
checkings have shown that not more than 3 per cent. of 
the total weight of general merchandise handled in any 
one day is moved by the cranes. Where existing buildings 
do not allow head room for overhead cranes or runways, 
electric jib cranes either fixed or travelling on a mono-rail 
are the only lifting appliances available, but they are a 
very poor substitute for the overhead travelling crane. 
Travelling appliances transfer the goods from wagon to 
cart or vice versd, and the overhead travelling crane comes 
to the wagon wherever it is and goes to the cart wherever 
it is, or vice vers4. Power appliances are also required to 
move the wagons themselves, either full or empty. and 
include electric wagon lifts where station and yard are at 
different levels, wagon traversers to transfer wagons to 
or from any siding, turntables and capstans, and examples 
of such electrical machinery are to be found all over the 
country. In a goods yard the goliath type of overhead 
travelling crane with a crab traversing along a bridge 
carried by a leg at or near each end and spanning one or 
more sidings and a cart road is the most useful loading 
and unloading appliance. The whole structure travels 
up and down the yard, and with electric capstans usually 
completes the yard equipment, though one or more jib 
cranes at points inaccessible to the traveller may also be 
necessary. Some very fine examples of goliath electric 
cranes up to about 50 tons capacity are to be found in our 
railway yards. 

When instead of general merchandise of all sorts of 
shapes, sizes, and weights special goods of nearly uniform 
size and weight have to be dealt with in large quantities, 
such as bales of cotton,”cases or boxes of food or mer- 
chandise, coal, ores or other minerals, and grain of all 
sorts, the whole can be loaded, transferred, and unioaded 
mechanically, and electric machinery is by far the most 
suitable where the work cannot be done by gravity. 
Doubtless a great deal remains to be done in the applica- 
tion of conveying or transporting machinery for such 
purposes, and this especially applies to docks and harbours, 
although several railway docks are well equipped with 
electrical machinery. 


GenerAL Use or Etectricrry By RaIiways. 


In addition to a large electric lighting load and a certain 
amount of heating and cooking, electricity is also used by 
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working all classes of general machinery, and in most 
departments of their locomotive, carriage, and wagon 
works for driving machine tools, while the use of the eleccric 
vehicle trom a 5-ton lorry to a platform trolley is increasing 
rapidly. 

A word may be said about electric train lighting, which 
is one of the most difficult problems with which railway 
electrical engineers have to deal. Railwaymen have been 
so intent on getting the whole lighting plant reliable that 
not enough attention has been paid to economy in power. 
Experiments with different dynamos show for the variable- 
speed type at high speeds a saving over the non-variable 
speed type of some 40 per cent. in the power taken from 
the locomotive for lighting. 

Railway elec:rical engineering is a special branch oi the 
profession demanding as much knowledge as can possibly 
be obtained of general railway conditions. An engineer 
requires all his youth for his engineering training, and mcst 
of his manhood and middle age as well. He can usually 
only hope to pick up a smattering of general railway know- 
ledge at second hand, and his success as a railway electrical 
engineer will largely depend upon his ability to absorb 
the knowledge and experience of his colleagues in o‘her 
departmen s and from the railway staff in general. Rail- 
way electrical engineering, apart from telegraphs -and 
telephones, is almost wholly a development of this century. 
and it has undoubtedly proved its usefulness. But it 
depends as much on the personal character as on the pro- 
fessional ability of railway electrical engineers and on 
their honesty in solving the many problems which are set 
them by the management as to whether railway electrical 
engineering serves the railways. and through them the 
community at large, in the way in which it ought to serve 
both. 








An Arc Lamp for Studio Photography 


ALTHOUGH the popularity of the are lamp for ordinary 
purposes of illumination has rapidly declined since the 
introduction of the half-watt metallic filament lamp, it 
still remains one of the most usetul sources of light for 
photographic purposes. By enclosing the carbons and 
using a comparatively high voltage, a long arc can be 
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THE HALL HORIZONTAL-ARC LAMP 


produced which is extremely rich in actioic energy. Many 
types of lamp are in use which operate on that principle, 
the form of the lamp and the arrangement of the carbons 
depending on the direction in which the illumination is 
required. We recently had an opportunity of inspecting 
an are lamp specially designed for the lighting of a film 
or photographic studio. The external appearance of the 
lamp, which has been designed and constructed by B. J. 
Hall and Co., Limited, Chalfont House, Great Peter-street, 
London, 8.W., is shown in the illustration. 

The special feature of the design is the arrangement of 
the carbons, so that a horizontal arc is obtained which 
provides uninterrupted illumination on the underside 
of the lamp. At the time of our visit to Chalfont House 
the lamp was working on a 200-volt direct-current circuit, 
the are absorbing 10 ampéres at 150 volts and the series 
stabilising resistance the remaining 50 volts. The arc 
striking and controlling mechanism is extremely simple 
and robust, and the arc is maintained in its horizontal 
position by means of the usual electro-magnet situated 
immediately above the arc-enclosing chamber. The 
lamp would appear to be quite suitable for the purpose for 
which it is intended, 





High-speed Turbine Gears. 


A PAPER on the above subject was read before the 
Manchester Association of Engineers on Saturday, 
November 22nd, by Professor Gerald Stoney, M.A.l., 
F.R.S. After a few remarks on the evolution of the 
steam turbine and its adaptations, the author remarked 
that in order to obtain silence and smooth running in a high- 
speed gear the utmost accuracy in the cutting of the teeth 
was requisite. He said there were three principal methods 
of generating such teeth, namely :—Cutting the teeth with 
an end miller, as in the Citroen gears ; planing or shaping 
out the teeth, as in the Fellows and Sunderland methods : 
and cutting the teeth from a hob, which was really a cutter 
in the shape of a worm. The two latter processes had the 
advantage that the teeth were automatically generated 
from a straight-sided cutter. The last-named process was 
almost universally adopted, and it was used in the gear- 
cutting machines made by Muir and Co., of Manchester, 
who had supplied large numbers of such machines. 

At first considerable trouble was caused by the fact that 
the master worm wheel, which rotated the gear wheel, was 
not quite accurate. This difficulty caused Sir Charles 
Parsons to devise what was known as the “ creep,”’ under 
which the gear-wheel to be cut was caused to rotate at a 
slightly lower speed—about 10 per cent.—than that of the 
master worm wheel. By means of that device the errors 
were not only reduced to about one-eighth, but were dis- 
tributed in spirals on the gear wheel instead of being 
parallel with the axis—a most important point. Even 
if the master worm wheel were true to begin with, it tended 
to wear out ot truth, and the effect of such wear was mini- 
mised by the creep. As a result, this addition to the ordi- 
nary gear-cutting machine had been very largely adopted, 
and of the gears at present in use in this country about 
85 per cent. had been cut on machines fitted with the 
creep. 

Helical gears for geared turbines, the author said, were 
invariably made with involute teeth, which had this 
advantage among others, that the centres could be slightly 
varied so as to give the desired clearance between the 
teeth, for it was found that this clearance had to be suit- 
ably adjusted so as to be neither too little nor too much. 
Another point was that such gears could be generated from 
a hob with straight sides ; thus it was simple to manufac- 
ture them accurately. The angle of the hob varied some- 
what in practice, but a very common tooth had the same 
angle for the hob as the Brown and Sharpe tooth, namely, 
14} deg. It was requisite that the bottom of the tooth be 
well rounded and have no sharp angles, and it was surpris- 
ing that this precaution was so often neglected in gears of 
all classes. The angle of the first gears was about 23 deg., 
but 45 deg. had been very largely used, for the larger angle 
had been found to conduce to silent running. There 
seemed now to be a general opinion, however, that 45 deg. 
was rather too large, and the angle now generally adopted 
was about 30 deg. 

With reference to pitch, the author said that fine pitches 
in most cases gave more silent running at high speeds, 
and a normal pitch—that was to say, the pitch measured 
at right angles to the teeth of 0.583in. (or 7/,,in.)—had 
been largely used in this country, with about 0.4in. for 
small pinions or where extreme silence was of importance. 
In the United States larger pitches of 0.9in. or even more 
were often used. 

The minimum number of teeth in a pinion was 19, with 
normal addendum and dedendum, but 22 to 25 were prefer- 
able. A peculiarity of involute gear was, he said, that by 
varying the addendum and dedendum interference could 
be avoided, and thus smaller numbers of teeth than these 
could be used in certain cases. 

The whole gear had to be supplied with an ample amount 
of oil, which was generally squirted from nozzles under 
pressure against the teeth where they came into contact 
with one another. This large supply of oil was necessary 
not only to lubricate the teeth, but also to carry off the 
heat that was generated. It was usual to have }in. to 
3/,gin. nozzles of about 5in. pitch, squirting oil under a 
pressure of 10 lb. to 20 lb. per square inch on to the line of 
contact between the gear wheels. The quantity of oil 
used was about one gallon per minute for each 100 to 150 
horse-power transmitted. The gear case had to be well 
drained, for if the wheels were allowed to dip into oil at 
the bottom, much heat would be generated by the churning 
of the oil. 

The power that could be transmitted by a pinion 
depended upon the allowable tooth speed, the allowable 
pressure per inch run, and the allowable distortion caused 
by the deflection and twist of the pinion, which had to be 
so small that the distribution of pressure on the teeth 
remained practically constant. Further, the stresses on 
the material had to be within safe limits. All these limits 
could only be determined by actual practice ; and in this 
country a conservative policy was very wisely decided on, 
and as experience was gained the allowable power trans- 
mitted by any given pinion was increased. One result 
of this policy had been that failures of gears were few and 
far between ; in fact, the gear was quite as reliable as other 
parts of an installation, if not more so. 

Tooth speeds up to 120ft. per second were common, 
and had in many cases been exceeded. What was exactly 
the limit of speed was uncertain, but so long as lubrication 
could be maintained there did not seem to be any reason 
why the figure given above should not be considerably 
exceeded. 

The pressure on the teeth was generally reckoned in 
pounds per inch run, and was of course the same whether 
per axial inch or per inch of tooth along the helix. It was 
determined by the safe limit of bending stress on the tooth 
and of the préssures at the points of contact, as well as by 
danger of the oil film failing. The bending stresses were in 
practice very low, and could in general be ignored. For 
similar crushing stress on the material of the tooth the 
pressure per inch run varied directly as the diameter ; 
or p = ad, where p was the pressure per inch run in pounds, 
d the pitch diameter of the pinion in inches, and a a con- 
stant. Similarly, the stress on the oil film would obey 
some such law as p = 6d". The whole theory of the lubri- 
cation of gear teeth was a most difficult one, and one that 
had been only partly worked out. Reference was made to 
@ paper by Mr, H, M, Martin in which reason was given for 





the assumption often made that p = b/d. These two 
conditions meant that up to a certain diameter p = ad, 
and that above it p = b y d. 

In this country Messrs. Parsons, who were the pioneers 
in these gears, very wisely resolved not to exceed a = 80 
and b = 175; but as experience was gained 6 had been 
increased first to 220 and now to 250, and other makers of 
gears seemed to have followed the same lines closely. In 
America Mr. McAlpine had adopted a value for a of 105, 
and had ignored 6b. He claimed to be able to use these high 
pressures by the use of his floating frame gear. 

The distortion of the pinion, the author said, was made 
up of two items-——the twist of the pinion caused by the 
torque it transmitted and the bending caused by the 
pressure on the teeth. In estimating these factors, it 
might be assumed that the pressure on the teeth was 
uniform along the pinion—or, in other words, that the 
torque diminished uniformly from the driven end to the 
free end of the pinion. It might be further assumed that 
the effective diameter of the pinion was the pitch diameter. 

There were two cases to consider—-that in which there 
was no centre bearing, and the pinion was supported from 
the ends, and the case in which there was a centre bearing. 
The deflection of the pinion could be calculated in the usual 
way. It was tound that in the case of a pinion without 
a centre bearing the bending or deflection was the chief 
thing to be considered, while in the case of a pinion with a 
centre bearing the twist was the chief thing. The allow- 
able amount of distortion was very small, and in good 
design did not exceed one-thousandth of an inch. Ot 
course, the stresses on the material arising from bending 
and shearing had to be kept within safe limits, but these 
were generally quite low. 

The alignment of the gears in the gear case was of the 
greatest importance, as also was the construction of the 
gear case. There were two principal types—the rigid 
gear case originally introduced by Sir Charles Parsons, 
which was the type generally adopted in this country ; 
and the floating frame type introduced by Mr. John H. 
McAlpine in America. In actual practice the principal 
thing to be taken into consideration was the twist in the 
case of a pinion with a centre bearing and the bending in 
one without such a centre bearing. The cxact angle that 
a floating frame of the McAlpine type would take up was 
dependent upon the distribution of pressure along the 
teeth. The general practice in this country was to have 
a rigid gear case, and it was found that the distribution 
of wear along the teeth was quite uniform, without the 
use of such an arrangement as the floating frame. In this 
respect it had to be remembered that the distortions in 
question were very small, never exceeding one-thousandth 
of an inch, and that the inevitable elasticity of a rigid gear- 
box helped to diminish their effect. Besides, the oil film 
in the bearings was of very considerable thickness, prob- 
ably of the order of several mils. Little was known about 
the thickness of the oil film in a high-speed bearing ; but 
there was evidence to show that its thickness was very 
considerable, and that it must be fairly thick was further 
shown by the clearance that had to be given in a high-speed 
bearing. This clearance was from 2 to 3 mils per inch dia- 
meter, and thus was very large in comparison with the 
distortions to be dealt with. A very small variation in the 
thickness of the oil film would therefore compensate for 
the distortion of the pinion. 

The rigid gear was the usual design adopted in this 
country, and the experience with some sixteen millions of 
horse-power of gears that had been constructed or were on 
order was that it worked excellently and was most reliable 
and efficient. On the other hand, the floating frame type 
of gear was used largely in America, and was said to give 
excellent results. 








H.M.8. WILD SWAN. 


THE thirty-sixth torpedo-boat destroyer—H.M.S. Wild 
Swan—built by Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne, has just been completed. 
This vessel is of a type known as the improved ** W ”’ class, 
being the same as H.M.S. Whitshed, recently delivered by 
the same builders and similar to H.M.S. Vittoria, Vimiera, 
Violent, Wrestler, and Whirlwind, which they also built. 
The designed speed of the Wild Swan in light condition 
is 34 knots. The builders ran a fully loaded trial in deep 
water off St. Abb’s Head, Berwickshire, with, we are given 
to understand, satisfaciory results. 

H.M.S. Wild Swan is a twin-screw ship with engines 
and boilers built by the Wallsend Slipway and Engineer- 
ing Company, Limited. She carries three Yarrow water- 
tube boilers, each generating steam to develop 9000 horse- 
power. The boilers are fired with oil fuel, for which an 
accommodation is provided for nearly 400 tons, or enough 
to steam 1000 miles at full speed. The main engines con- 
sist of a twin set of geared Brown-Curtis ahead and astern 
turbines. Michell thrust blocks have been installed. 

The armament of the Wild Swan consists of four 4.7in. 
guns, complete with fire control and director gear, two 
being placed one above the other in the after end of the 
ship and two in similar manner forward of the bridge. 
Amidships there are two high-angle quick-firing guns on 
an elevated platform, close to which are two sets of triple 
torpedo tubes, mounted on revolving platforms. The 
living accommodation, which is all of it on a liberal scale, 
provides for a complement of officers and men amounting 
to 130 persons. The seamen’s quarters in the forecastle 
are fitted with thermotank ventilation supplying either 
cold or warm fresh air. The commander of the ship has 
a sea cabin on the bridge as well as his day and sleeping 
cabins in the after part of the vessel. The wardroom is of 
larger dimensions than is usually found in destroyers, 
and immediately above it is the officers’ galley. 








Tue fourth annual Mining Exhibition to be held by the 
Chemical, Metallurgical and Mining Society of South 
Africa, which was notified to open from November 5th 
to the 12th, has had to be postponed. It will now be held 
in the Assembly Hall of the School of Mines, Johannesburg, 
from January 21st to 3lst, 1920, and entries will close on 


December 3lst, 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





THE PRINCIPLES OF AEROPLANE DESIGN, 


Sir, —A question of vital importance thet is being asked 
by the aeronautical industry and the world in general to-day, 
a que tion thit requires ev clear-sighted end immediate answer, 
is asfollows : ** Is the modern aeroplane of eny value to humanity 
in general and a commercial success, or is it lap-ing into its pre- 
war status 7 4 

Che answer to this question is, of course, obvious. The mocerre 
machine is of no value to humanity in general, as its lifting 
capacity is negligible; it cannot therefore he a commercial 
uccess as exorbitant charges have to he made to make it pay. 
The aeroplane will therefore lapse into its pre-war status if it 
is not considerably improved in lifting capacity, speed, relia- 
ability and safety. 

Does the aeroplane designer fully realise that the aeroplane 
has advanced absolutely not one degree during the war, and 
that the machine of to-day is an exact replica of the machine 
of ten ye2rs ago, except as regards a few paltry details ? Does 
he realise that, notwithstanding the fact. thet the aeroplane 
engine has advanced enormously end is practically everything 
that could he desired, the speed of an aeroplene, taking load into 
consideration, has not been advanced prectically to any extent 





of value ? Does he realise that the placing of an enormous 
engine on a minute mechine for the purpose of attaining a high 
maximum speed at the sacrifice of the load carried is as useless 
as running a lccomotive without a train behind it 7 

Speed is useless if no passengers can be carried. It is speed 
plus load that is required, not speed minus load. This all- 
important factor of speed plus load cannot be attained, as some 
designers imagine, by merely multiplying the size of the ordinary 
machine to enormous proportions. As the span increases, so 
does the weight involved in the construction of the planes, 
struts, spars, &c., and as a result the extra span is taken up 
mostly in lifting the extra weight. This system is unscientific. 
Further, it is unsound to place the engines on the wings in a 
very precarious manner where, with all their ties, supports, &c., 
they offer a very large head resistance and cannot be attended 
to in transit. The limit of span has now been reached. ‘This 
fact is acknowledged by many of the chief designers. To increase 
the span farther would be to make the machine difficult to control 
and land sati-factorily in any aerodrome. 

We may conclude, therefore, that we have reached a point 
where some entirely new principle of design is urgently required, 
if the mastery of the air is to confer advantage on mankind in 
general. As expan-ion laterally or by merely increasing the 
span is of no advantage and is impracticable, the only other 
direction in which expansion can be made is longitudinally, 
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that is, by placing additional sets of wings on the fuselage at 
determined intervals. 

The accompanying drawing and photograph of a model show 
the possibilities of such a machine. The engravings show this 
type of machine with three sets of wings placed at intervals 
along the fuselage, the construction of which is symmetrical, 
an engine being placed at either end, one being a tractor and the 
other a pusher. Su‘ficient space is left around each engine to 
permit it to be attended to in transit and to enclose it virtually 
in an engine-room. The control: are similar to those on an 
ordinary machine, but are far more powerful, and if well balanced 
should be quite sensitive. The elevators are placed on the fore 
and aft planes and operate in opposition—that is, when one is 
elevated the other is depressed. The ail>:ons operate as do those 
of an ordinary machine, there being one on each wing, and should 
give @ very powerfal lateral control. The radder is a double 
one and is placed both above and below the rear engine. 

In another form the machine is made with a double fuselage 
and three sets of planes, and is provided with extra planes 
between the fuselage3, partly to keep the fuselage: at the 
required distance apart and partly to obtain more lift. This 
machine ha: four engine, one being placed at either end of each 
fuselage. Each engine is encased in an engine-room and a 
mechanic can attend to it in transit if necessary. 

_ This type of multi-plane machine is claimed to be a distinct 
improvement on the ordinary standard type, and has many 
advantages. In the first place, it saves a very large amount of 
weight requisite in the construction of the ordinary standard 


necessarily reduces the weight of the planes, struts, spars, &c., 
to that of an ordinary two-seater machine, such as the D.H. 9 
or D.H. 4. (2) The placing of the engines in the fuselage elimi- 
nates the very heavy supports and ties necessary when they 
are placed on the wings, and also avoids all the head re istance 
of such supports and that presented by the engines themselves. 
(3) The fuselage can be made of even proportions throughout, 
and does not recuire in its construction such bulky members 
as are used in the ordinary machine. 

The total reduction of weight is thus very considerable, yet 
notwithstanding this fact the machine is of a much stronger 
construction generally then is the ordinary type. The load to 
be carried can be evenly distributed along the fuselage, and as 
much weight can be placed at the reer as at the fore end. There 
is therefore more space for passengers or whatever the load 
may be. 

No doubt many objections will be rai-ed to the de-ign. One 
may be that the down wash from the front planes will affect the 
rear plenes. It has been proved, however, that the di turbances 
in the air cease and the air again becomes normal at a point 
5 chords from the rear edge of a plane. ‘Therefore, if the chord 
of the leading plane ix 5ft., the second plane should be placed 
25ft. in rear. This distance is not excessive, for the lengths of 
some of the present-day furelages run up to 80ft. The second 
objection may be that if the rear planes have more angle of 
incidence than the fore planes or the angle of incidence changes, 
the machine will become uncontrollable. The four elevators, 
however, give a very powerful control longitudinally, far more 
so than does the ordinary single elevator on the inodern machine. 
The ailerons, too, could be made to operate in conjunction with 
the elevators, so that the angle of incidence of the fore and aft 
plane: could be altered at will. thus giving complete control 
longitudinally. 

J. R. Goutp, Maj. (late R.A.F.). 

Woking, Surrey, November 24th. 


OLD LOCOMOTIVE FIRMS. 


Srr,—Pairbairn’s made locomotives at one time, but did not 
continie long. They were primarily millwrights, and built 
cotton mill engines, their beam engines being particularly well 
proportioned. 

The Manchester and Bradford Express was engined in the 
middle ’sixties by outside-cylinder single-driver engines of 
Fairbairn’s make. The first engines of the New South Wales 
railways were almost identical with the e, and had Allen’s 
straight link. There were two of these engines : one was stand- 
ing idle in the Redfern yard in 1880. No. 5 engine on the New 
South Wales railways was built by Peto, Brassey and Betts, and 
was a four-couple inside-cylinder, and had been used by the 
above firm as contractors for the first bit of line from Sydney 
to Parramatta in 1855, and subsequently purchased by the 
Railway Department. Nos. 3 and 4 were Stephenson engines. 
No. 16 was a Bloomer, by Beyer-Peacock, like the exhibition 
engine Don Luis. Tn addition to the Fairbairn engines, the 
Lanceshire and Yorkshire Railway had locomotives by an 
old Liverpool firm, Bury, Curtis and Kennedy. It was, I believe, 
this firm who built some of the early engines of the Lancashire 
and Yorkshire Railway, which had only four wheels, and these 
were coupled and they had a copper-cased fire-box with hemi- 
spherical top. The wheels had round spokes cast into the hub. 
These engines ran up to 1868. 

Fairbairn was always regarded with great respect by the 
Lancashire millwright. He found cotton mills with lumbering 
shafting of square cast iron and pulleys wedged on by wood end 
iron spikes. He completely transformed millgearing, and left 
it as it is to-day. He also reformed boilermaking, introduced 
the Lancashire boiler and founded the Manchester Steam Users’ 
Association in 1854. The modern cotton factory is also Fair- 
bairn’s, for he introduced iron construction, and would doubtless 
have used rolled girders had they been available. Soltaire Mill 
was usually regarded as the highest embodiment of his ideas 
in factory building and steam engines. 

The firm with whom I was a pupil, Petrie and Co., of Roch- 
dale, were offered the locomotive work of the North-Western 
Railway—or of what subsequently became that line—and Roch- 
dale might have become what Crewe is to-day, but the owners 
did not see their way. True, there was put down a large double 
face-plate wheel lathe, and T believe one locomotive was actually 
built to a curious design, which embodied a centrally oscillating 
cylinder at each side, with a single piston and two rods to the 
two driving wheels. Conditiens of locomotive work do not 
seem favourable to this design in the absence of coupling-rods, 
which were out of the question. Unless each pair of wheels 
slipped exactly together, there would be great lateral stres<es 
in the piston-rods. The drawings of this curious locomotive 
were still preserved in the drawing-office in my day. 

Slough, November 19th. W. H. Booru. 


MURDOCK’S MODEL LOCOMOTIVE. 


S1r,—The point raised by Mr. Dunlop—the date of the actual 
eonstruction of the existing model—-is a decidedly interesting 
one. Certainly there seems to be no definite evidence te identify 
it with the model made in Cornwall in 1784. Presumably it is 
the same as that exhibited at the Great Exhibition of 1851, 
and referred to in a small printed prospectus issued by James 
Watt and Co. in the following terms: ‘* Messers. James Watt 
and Co. likewise exhibit small working models which are curious 
as shewing the early period at which the idea of the ‘ locomotive ’ 
and ‘ oscillating ’ engines originated ; they were both made by 
Mr. Murdock in the year 1785, who was’at that period connected 
with their firm, and was the friend and assistant of the great 
James Watt. The ‘locomotive ’? model was made to run along 
the roads in Cornwall! in 1785 and 1786.” 

And in all probability the existing model is identical with that 
referred to by E. C. Mylne in the Mechanics’ Mayazine for 
1833, vol. xx., page 181: ‘‘ Nothing would give me greater 
pleasure than to see the original ideas of my old and valued 
friend Mr. Murdoch, brought into general use. It was in my 
early days, and, I believe, in the very room in which I am now 
writing, that I was delighted to see his first model of a locomotive 
engine traverse the carpet, worked by a small lamp, which 
model is still in Mr. M.’s possession at his residence near Bir- 
mingham.” Mylne was writing from the New River office. He 
was born in 1781 and succeeded his father as engineer to the New 
River Company in 1811. ; 

In the preceding volume of the Mechanics’ Magazine, vol. xix., 
page 133, William Matthews, the author of “‘ Hydraulia ’’ and 
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as follows :—(1) The reduction of the span from 100ft. to 40ft. 






“received several years ago from the late Mr. W. Creighton, 
the principal draughtsman ”’ at Soho, according to which it would 
seem that a model was made in 1792. Creighton wrote: “ Mr. 
W. Murdoch, the engineer, had, in 1792, applied it [steam power | 
to impel a little carriage on the roads at Redruth in Cornwall, 
and at night fixed to it lights produced by gas, issuing from holes 
in bladders, so as to astonish the people there.” Possibly, 
however, what happened was that an existing model was fitted 
with gas lights in the year named. 

A point to notice in connection with the existing model is 
that it has a crank and connecting-rod. ‘The application of the 
crank to steam engines was patented by Pickard in 1786 
Murdock in 1781 invented the sun-and-planet gear as an alter- 
native plan for producing rotary motion, and it was this device 
that Boulton and Watt used until the lapse of Pickard’s patent 
One might expect, then, thet a model made by Murdock hetween 
1784 and 1795 would heve the sun-and-planet gear. On the 
other hand, it is not unreasonable to suppose that Murdock 
may have adopted the simpler device for his model, while fully 
aware that for the time being he was debarred from using it on 
full-size carriages made for use or sale. 

November 24th, 191°. Ruys JENKINS. 


ELECTRIC WELDING. 


Str,—In your issue of November 2Ist you publish a letter 
from the Quasi Are Company, Limited, in which the following 
statement occurs :——‘‘ No electrodes other than those of the 
Quasi Are Conipany are permitted by either Lloyd’s Registry 
of Shipping or the British Corporation for the Survey and 
Registry of Shipping to be used in welding the more important 
structural parts of vessels intended for classification by either 
Society.” 

We beg to point out that this statement is not correct, as the 
British Are Welding Company, Limited, who prepare their own 
electrodes, have carried out many more important welding 
repairs than any other firm to the surveys of the Board of Trade 
and Lloyd’s Register since their tests for the Board of Trade in 
1910 and Lloyd’s Register in 1914. The British Are Welding 
Company have also recently passed Lloyd’s Register tests for 
welded ships with the highest results obtained. 

For Tsar British Arc Wexpinc Co., Limited, 
R. S. KENNEDY, 
London, E. 14, November 26th. Managirg Director. 


COAL MINING AND REFINEMENT. 


Sir,—tThe writer of your interesting and frequently arresting 
‘Random Reflections” rather gives us pause when he says 
“ it.is wholly inconceivable thet men with refined tastes will 
follow the craft of the coal miner.” 

Whilst this is largely true of past and present ideals of refine- 
ment, surely we may hope for some adjustment in the future. 
If the bulk of mankind are to acquire refined testes, some people 
of refined tastes will have to do the necessary work of the world, 
and however labour saving may be developed, some hard work 
will always be necessary. Physical exertion is not inconsistent 
with refinement of taste, and coal dust is not as contaminating 
as the necessary physical] contacts of the more dangerous medical 
profession. N. H. Lake. 
Newcastle, Stafis., November 25th. 


TECHNICAL NOMENCLATURE. 


Srr,—It seems to me that the origin of * raddle ” has nothing 
to do with red lead. Farmers ‘‘ raddled”’ their sheep long 
before modern engineering came on the scene. Paddle simply 
meant ‘‘ to make red,” and sheep raddle was ochre, and was 
used to distinguish flock from flock and for other purposes. 

Slough, November 19th. W. H. Boors. 








SPEAKING to railwaymen at Bristol last Sunday week, 
Mr. J. H. Thomas said that the new conciliation scheme 
proposed by the Government included :—A joint board, 
composed of five general managers and five representa- 
tives of the unions, to deal with conditions of service— 
not for each railway nor for each system, but for all the 
railways. A body of twelve—four from the men, four 
from the railway companies and four from the public, 
with an independent chairman—to which will be referred 
questions on which the joint board fails to agree. Bodies 
set up locally, with an equal number of both management 
and men, to deal with grievances. In addition, three 
representatives of the men—two from the National Union 
and one from the Associated Society—to be on a new 
Railway Executive Committee, with equal powers to the 
general managers sitting there. Questioned as to this 
on the 20th inst., Mr. Lloyd George admitted that an offer 
had been made, and that no doubt the Minister of 
Transport would be able to make a statement at an 
early date. 

THE readjustment of international frontiers has, accord- 
ing to the Iron and Coal Trades Review, placed the Alpine 
Montan Gesellschaft of Vienna in serious difficulties. The 
supply of coke for the company’s works has become so 
scarce that it is only possible to keep in blast one of the 
twelve blast-furnaces. Most of the mines which formerly 
furnished the works with coal and coke are now situated 
within the new Czech territory, and the Czechs, it is said, 
have practically stopped the supply to the Austrian 
ironworks, and the Germans are not in a position to help 
their. neighbours. The Austrians now propose to over- 
come the difficulty by the utilisation cf abundant sources 
of water power for the production of electric power, this 
water power having been neglected hitherto, owing to the 
availability of cheap supplies of coal down to recent 
months. In the case of the Alpine Company the problem 
is to reduce the use of coke and to replace the blast- 
furnaces with elec‘ric reduction furnaces for the smelting 
of ore. Two of the technical chiefs of the company are 
now making a tour in Sweden, inspecting the electricity 
genera‘ing sta‘ions and works where iron ore is smelted 
by electricity, as, for instance, at Domnarfvet. The 
question as to whether it will be possible to substitute 
electric smelting furnaces for the ordinary blast-furnaces 
using coke is of considerable importance, as in ordinary 
times the total production of the company’s works was 
from 600,000 to 650,000 tons of pig iron per annum, apart 
from their steel works and rolling mills, 
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| the naval shipbuilding branch should be diverted 

Locomotive Building at Scotswood, | © merchant ship const ruction, some of the Scotswood 
} and Elswick shops should be changed over to loco- 

; | motive building. It was recognised that the arrested 

THE steaming a few days ago of a locomotive built | development of the war period as well as the arrears 
by Sir W. G. Armstrong, Whitworth and Co., Limited, | of maintenance in belligerent countries had produced 
for the North-Eastern Railway was an eventYof[[no | a serious shortage of locomotives in practically all 
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ARMSTRONG’S CONDENSING LOCOMOTIVE OF 1848 


small importance to the firm, as it signalised the open- | railway countries, and that large markets were open 
ing of a new branch of its activities and the | to the British industry. 

change over of a great factory from war work to The range of shops at Scotswood which have been 
peace work. The engine has been freely spoken of | equipped for the purpose of locomotive building 
as'Armstrong’s first}locomotive, but the statement is | occupy an area of about 34 acres, and as is indicated 
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equipment have been arranged for large-scale pro. 
duction on economie lines. In their present form it 
is estimated that the shops are capable of sustaining 
an output of between 300 and 400 main line engines 
a year, and it is hoped that they may eventually 
take rank as the largest in the British Empire. : 
The locomotive machine shop is of fine propor- 
tions. It is 926ft. long, and has been divided into 
the following sections :—Automatics, wheels, axle 
boxes, rods, cylinders, motion and miscellaneous, 
It is arranged in five bays, four of 25ft. span and one 
of 40ft. span, and is equipped with about 450 machines, 
practically all of English make and bearing the names 
of Messrs. Armstrong-Whitworth, Alfred Herbert, 
Limited, Charles Churchill and Co., Kendall and Gent, 
T. Holroyd and Sons, Messrs. Archdale and other 
well-known makers. A considerable number of the 
machines have been produced in the Openshaw 
works of the company, including wheel lathes, quart: | 
ing and centring machines, and milling machin: 
A feature of the arrangements is the general adoption 
of the independent motor drive for the larger too! 
All the bays are served by overhead electric crams 
of varying capacities. In the centre of this shop is 
the tool-room, which contains about 125 machin s 
and is connected to a tool store. The adjacent fren: 
shop has been cquipped with the object of enabling 
the whole of the work on the frames to be com- 
pleted before the delivery to the erecting and tender 
departments, and a special feature among the fort, 
machines which have already been installed is the 
large Armstrong triple-headed slotting machine 
see page 540—in which as many as twenty locomotive 
frames can be slotted at one time. Hornblocks, 


spring brackets, fram> stays and oth«r accessories 
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ARMSTRONG LOCOMOTIVE WORKS AT SCOTSWOOD 


hardly accurate, for it is recorded by Mr. Alfred | by the accompanying plan, have a frontage of about 
Cochrane in his interesting little brochure on “ The | 4600ft. on the river Tyne. Until the date of the 
Early History of Elswick,” that in the year 1848 | Armistice they were engaged in fuse and shell manu- 
Mr. Armstrong, as he then was, was tempted to enter | facture, and it has, of course, been necessary to 
the locomotive field, and produced an entirely novel | make a complete change in the equipment in order 
design. The object aimed at in constructing this | 
engine, which is illustrated above, was to obtain | 
an increased power by exhausting into a condenser. 
The boiler pressure in locomotives at that time was | 
only about 50 lb. above atmosphere, or an actual | 
pressure of about 65 lb. The pressure in the exhaust | 
would be about 20 1b. above zero, and it occurred | 
to Mr. Armstrong that if the engine could be ar- | 
ranged to exhaust into a condenser with a pressur 
of only about 4 1b. above zero a material increase in 
the power available for driving could be obtained. | 
He accordingly designed a locomotive on these lines. 
It had a single pair of driving wheels, 7ft. in diameter, | 
and the boiler was a vertical one about 8ft. high. | 
The condenser was in front and the tender was un- | 
usually large, as a considerable supply of water had | 
to be carried. A high speed was obtained in short- 
distance runs with this locomotive. The idea was 
admittedly ingenious, but with the higher boiler 
pressures which were coming into use the necessity 
for reducing the atmospheric pressure became less 
urgent, and the difficulty of keeping up the supply | 
of cold water for condensing proved insurmountable. 
The locémotive was probably in the market too late. 
It cost, with experiments included, about £2000 to 
build, and as nobody showed any desire to purchase it, | 
it was broken up and parts of it worked into other 
engines. In order to pay for it, the profits of the 
first two years of the Armstrong Company were 
written off against its cost. It represented that rare 
phenomenon, a failure, on the part of Mr. Armstrong. 

Nearly twenty years later the company again 
accepted an order for locomotives, but although 
they were very satisfactory engines of a recognised 
design, Mr. Cochrane suggests that the pecuniary 
results of the contract bore a painful resemblance 
to those of the earlier effort of the company in loco- 
motive building. 

When the signing of the Armistice indicated that | to fit them for locomotive construction. The pro- 
new branches of manufacture would have to be| gramme of reconstruction was designed with the 





entered upon if the expanded resources of the com- 
pany were to be utilised, it was decided that while 


| object of ensuring that the works should be as far as 
| possible quite self-contained, and the lay out and 


To Elswich _ 


are fitted here. A full complement of electrically 
driven overhead cranes has been installed. The shop, 
which is well lighted, is heated by means of air 
delivered under pressure to the floor of the building. 
The tender shop—s*e Supplement—which up to 


TENDER SHOP 


the date of the termination of hostilities was used as 
a brass foundry, is built in three main bays, and 
contains a number of archways which are used for 
storage. About a hundred machines have already 
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been put in position, and the arrangement of the 
various operations here is deserving of commenda- 
tion. Work which requires machining comes in at 
one end of the shop and passes down the first bay ; 
into the second bay go all plates for levelling and 
drilling ; while plates and angles requiring flanging 
and bending are dealt with in the third bay. At a 
given point in the shop the plates which are required 
for eabs and splashers are delivered into the third 
bay. From the same point flanged plates and angles 
ry quired for tank building are delivered to the second 


old equipment. The boiler shops comprise three main 
bays 750ft. long, with spans of 47ft. 6in., 58ft., and 60ft. | 
They are equipped with overhead ,electric travelling | 
cranes of from 3 horse-power to 50 tons capacity in 
each bay. Most of the machines required for the 
various operations are manufactured by the firm, but 
several large radial drills made by Messrs. Asquith 
are to be seen. Two 24ft. gap riveting machines | 
are installed for riveting the main shell of the boilers. | 
Three hydraulic flange presses are employed for | 
flanging the boiler plates, and the ‘furnaces working | 





well-staffed technical department has been formed 
with the object of giving attention not merely to 
problems in connection with the design of steam 
locomotives, but those associated with the electric 
locomotive, for which the declared intention of the: 
North-Eastern Railway to undertake an important 
scheme of main line electrification indicates there 
may be a call in the near future. At a dinner held 
i. Neweastie to celebrate the compl tion of the first 
| comotive many railway engineers were present £8 


sussts. Advantage was taken of this occasicn to 


| make a statement of the peace manufactures policy 
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bay, and all,the tank work,is finished there. 
bottom of the shop the tank testing plant is situated, 
and from thence the tanks go back into the first bay 
to be assembled with the frames and wheels and other 
details, the tenders being totally completed in this 
shop except for the final painting. They are finally 
delivered by rail, either to the paint shop, without 
passing through the erecting shop, or to the locomo- 
tive shop for painting and packing for shipment. 
The shop is notable for ample working space and light, 
and is, like the frame shop, heated by hot air. 

The smiths’ shop and forge has been built up in 
five bays, three of which are reserved for smiths’ 
work. The equipment at the present time includes 
four 5}-ewt. hammers, three belt-driven hammers, 
nine 7}-cwt. hammers, four 10-cwt., three 12-ewt., 
and three 15-ewt. hammers. One of the bays contains 
a 4-ton hammer, two 2-ton hammers, two 25-ewt. 
hammers, two 30-cwt. hammers, and one hydraulic 
press, while in another bay have been installed eight 
drop stamps, ranging in capacity from 10 to 40 ewt. 
With the exception of one or two of the smaller 
hammers, which are operated by friction drives, 
compressed air is employed, the plant having a 
capacity of 3000 cubic feet of air per minute at 100 Ib. 
pressure. The forge furnaces are heated by oil | 
fuel. Arrangements have been made in each bay | 
for handling heavy material by overhead electric | 
cranes, and the shop is distinguished by the excellent | 
ventilation and lighting which enables the work to 
be carried out in comfort. 

A fine erecting shop has been arranged from what | 
was originally a department employed on heavy shell | 
work. It is 540ft. long, and has two bays, each of 
55ft. Gin. span. There are two overhead crane gantries 
carrying two 75-ton cranes on the lower span, and 
cranes of from 3 to 20 tons capacity on the upper span | 
in each bay. The outer erecting pits have sufficient 
space for the erection of thirty-four of the largest 
types of modern locomotives, and compressed air | 
mains with convenient connections serve the full 
length of the pits. At the west end of the shop is an 
Avery weighing machine of the latest type for record- 
ing the weight on each axle. The accompanying 
illustrations and those in our Supplement to-day 
will, with the plan, enable the character of the shops 
and lay out to be appreciated by engineers. 

The boiler work is being carried out at Elswick, | 
where large shops in which naval guns and mount- | 
ings were produced have been equipped for this 
branch of the locomotive work. No illustrations of 
the boiler departments are available at the present 
time, but the shop is capable of a very large output, 
and while primarily designed to feed the Scotswood 
establishment, will in all probability be in a position 
when in full operation to supply outside customers. 
It was necessary in effecting the change over from 


At the in conjunction with}the presses are equipped with | facilities should be provided underground. 


the latest device for admitting and withdrawing heavy 
plates after heating for flanging in the hydraulic presses. | 
The rolling of the boiler and frame plates is done | 
partly at Elswick and partly at Openshaw, and | 
the firm, of course, supplies its own steel castings. | 


Reference has been made in the foregoing to the | a temporary reduction of 60 vehicles. 


| of the company. 


We are indebted to Mr. R. B. McColl, who is in 
charge of the locomotive departm<ent, for the accom- 
panying illustrations and some of the information 
¢ mtained in this article. 








Metropolitan Road and Rail Transit 


In a lecture entitled “Some Aspects of Metro- 
politan Road and Rail Transit ’’ which he delivered 
before the Institution of Civil Engineers last Tuesday 
evening, Mr. H. H. Gordon, A.M. Inst. C.E., dis- 
cussed his subject at considerable length and from 
many points of view. He remarked at the outset that 
there had been little premeditated effort to fit cither 
the vehicles to the roads or the roads to the vehicles 
they are to accommodat. The tube railways had, he 
said, been planned haphazard, with the result. that 
at interchange stations it was necessary for passengers 
to traverse Jong tortuous and fatiguing passages in 
order to change from one line to another. The 
roads even were not, he averred, being employed as 
fficiently as they might be. Taking London Bridge 
as an example, he showed that in a given hour only 
41 per cent. of the number of vehicles theoretically 
possible had passed across it, and, even so, there was 
congestion. The number of vehicles in the principal 
streets of London—but not their carrying capacity— 
had, he remarked, shown in recent years some slight 
diminution, but, even where motor traffic largely 
predominated, there had been no real decrease in road 
congestion, so that the highways remained taxed to 
the uttermost. 

In the communal interest, he continued, it would be 


CYLINDER SHOP | wrong to hope for any retardation in the growth of 


traffic demand. To relieve surface congestion it was 
frequently suggested that further passenger transit 
Apart 
from financial considerations, experience in all parts 
of the world had shown that the remedy was illusory. 
In 1895, before the Central London Railway was 
opened, 390 horse omnibuses passed along sections 
of Oxford-street each hour. In 1903 there was 
In 1913, at 


free use throughout the works of the independent periods of the day when the Central London Railway 
motor drive for machine tools, and it should be men- | was packed to repletion, 517 motor omnibus:s with 
tioned that the works as a whole are electrically 70 per cent. more accommodation in total than in 





naval gun construction to make a clean sweep of the 


operated, current being taken from the public mains 
for this purpose. 


1895 were unable to cope with the demand made upon 


them. In Paris shopkeepers of the Rue de Rivoli 





Osnibus Fares 


Tabe Railway Fares. 
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Note.—Three-stage points, on the average } mile apart, constitute the penny omnibus fare, the fare rating being, as in 1913, 0° 66d. 


per mile. 
New fare stages begin only at alternate stages. 


This automatically increases the tare rating to long-distance passengers. 


On tube railways the minimum fare is 2d., but new fares begin at every station, the minimum fare covering six stages. Nine stages 


are given for 3d. and the whole route for 4d. 


For distances exceeding 2} miles at all points of the route, tube fares are genera 


lly lower than omnibus fares, For shorter distances 


omnibus fares are equal to or less than tube fares. The disinclination of traffic managers to allow odd halfpenny. fares prevents the 


scheme being carried out in its entirety. 
“THe ENGINEER” 
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Swain Sc 


MR. GORDON’S PROPOSED COMPARATIVE SCALES OF FARES FOR A GIVEN ROUTE 


There was a large gathering at the Scotswood Works 
when, with Sir Vincent Raven on the footplate, the 
first completed engine, a 0-8-0 superheated main- 
line goods locomotive, was put under steam. This is 
the first unit of a contract of fifty locomotives 
of the same type which are being supplied to the 
North-Eastern Railway. Other important contracts 
which have been secured include those from South 
African, Nigerian, Dutch Colonial, Brazilian and 
other railways, and it is hoped within a short time 
to have as many as seventy locomotives under con- 





struction simultaneously. It is understood that a 


protested against the original construction of the 
Metropolitaine, fearing the streets would be deserted 
The ‘“‘ Metro”? had been doubled; a constant suc 
cession of motor omnibuses traversed the streets ; 
an improved tramway system had been installed ; 
yet Paris streets are more crowded than ever. The 
experience of New York, Chicago, Berlin, Hamburg 
was the same. Sub-surface facilities did not reduce 
the volume of surface traffic. The two served different 
purposes, and surface traction always grew more 
rapidly than any underground system. In the 
decade ending in 1913 underground traffic in London 
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increaséd by 170,000,000 passengers ; surface traction 
by 870,000,000. Congestion on the highway would 
continue to be a problem unless the solution to it be 
found on the surface of the streets. 

In dealing with the problem, Mr. Gordon divided 
it into various headings. He first of all considered 
the maximum capacity of highways, and compared 
the virtual lengths—i.e., the actual length of any 
vehicle plus the distance it would take to bring it to 
a standstill from various speeds—of vehicles with 
road capacity. Street crossings, next came under 
review, and the author set out his opinion not only of 
the best arrangement of roadways at crossing places, 
but of the most efficient methods of controlling traffic 
at such points. Under the heading “ Capacity and 
Flexibility of Traction,” the question of ‘ Factors of 
Obstruction ’’ was discussed. Mr. Gordon considered 
that the factor allotted to the motor omnibus (4), 
as compared with the electric tramecar (9), was too 
low, and quoted as an example the Victoria terminus 
of the Vauxhall Bridge-road tramways, at which 
point he said there would be greater obstruction if 
the same number of passengers at rush time had to 
be carried by omnibuses. Furthermore, omnibuses, 
by drawing up at the pavement, caused the diversion 
ot slow-moving traffic into the part of the road which 
should be used exclusively by high-speed traffic, 
and in that way added to obstruction for which their 
mobility when in motion did not entirely make up. 

London trattie and its characteristics, particularly 
the ** rush hours,”’ were then alluded to. The features 
of London traftic movement were illustrated by means 
of curves showing the passengers carried by a typical 
tramcar throughout the whole of one day. As 
might be expected, there was overcrowding both 
morning and evening, while for the remainder of the 
day the car was bus sparsely filled. In this con- 
nection Mr. Gordon gave the name of “load 
diversity ** to the ratio of passenger miles per car 
mile run during the hour of maximum traffic density 
to the mean of the average taken over the remaining 
15 hours of the working day. He showed, as was 
naturally to be expected, that the less the divergence 
between these two figures, the more chance there was 
of making a particular system of transport yield good 
financial results. 

After referring to the function of the tube railways 
in London trattic, Mr: Gordon finally put forward 
what may be looked upon as his proposal to ameliorate 
matters. Under the heading ‘Co-ordination of 
Metropolitan Passenger Traffic,” he made the follow- 
ing remarks :— 

* Any attempt to restore omnibuses, tramways and 
tube railways to their proper functions in only possible 
if the system of working employed is such as will, by 
appeal to financial and general considerations, invoke 
and secure the co-operation of the travelling public. 
This co-operation can largely and automatically be 
secured by a more scientific system of fare rating. 
The following is suggested as the underlying principle 
to be adopted :— 

“ Tramways and Omnibuses.—A low initial fare 
for short distances, the rate increasing with 
increase in distance. 

* Local and Tube Railways.—A high initial fare 
for short distances, the rate rapidly decreasing 
with increase in distance. 

‘Fares based on these principles as applied to the 
popular omnibus and tube railway route from Liver- 
pool-street to Shepherd’s Bush are shown in the 
accompanying engraving. 

“Under such a system of fare rating consistently 
followed, long-distance passengers would save both 
time and money by use of railways; and for similar 
reasons short-distance passengers would use surface 
traction. It would be unnecessary for tube trains to 
stop tw.ce in every mile. Many os the less important 
stations could be closed; at others only a limited 
number of trains would stop. A higher average rate 
of speed could be maintained without strain on equip- 
ment. Finally, the carrying capacity of the system 
would be augmented or alternatively the present 
capacity be maintained at lower cost. 

“Such a scheme pre-supposes the harmonious co- 


operation of the passenger transportation systems, | 


with through bookings at inclusive fares between 
underground and surface systems. The Rapid 
Transit Subway in New York has been equipped on 
certain sections with four tracks for express and 
stopping trains respectively. The same system in an 
even better form exists intrinsically in the Metropolis. 
The surface is the appropriate position for compara- 
tively slow short-distance traffic; the tubes are 
admirably fitted for high-speed long-distance trans- 
portation. 

“It may be urged that considerable inconvenience 
will be caused by having to use perhaps two instru- 
ments of transit for reaching ultimate destinations. 
Trains will still stop at all important stations. The 
time saved to the large bulk of the community by the 
closing of those less important will go far to redress 
any balance. Increased accommodation as the result 
of higher speed or the alternative of reduced cost 
will afford further compensation. Persons who for 
selfish individual reasons prefer a slow to a more 
rapid system of transit cannot claim to have a deter- 
mining voice. On trunk railways express trains only 
stop at important traffic centres. The analogy is 





not without significance in its application, to local 
urban traffic. 

‘“The study of problems connected with traffic 
in large centres of population has interests of its own 
and difficulties of its own. The difficulties are 
increased by lack of sufficient comparable scientific 
data and by the semi-political controversies they 
involve. Too often there is the tendency to assess the 
merits of urban traffic instruments in terms of owner- 
ship. The interest of the problem is, however, accen- 
tuated by the close and immediate bearing it has on 
the solution of pressing social questions. The im- 
pression deepest on the mind of one who for many 
years has tried to study the intricacies of the problem 
is that patient investigation on scientific lines, pre- 
visional planning consistently pursued, utilisation of 
all instruments of traffice—omnibuses,. tramways, 
railways—in the way they are respectively best 
suited for, form the only means whereby ultimate 
success can be achieved. The enunciation of the 
demand, the user of the instruments supplied, form 
the legitimate work of the traffic manager. But the 
supply of the actual means falls within the scope of 
the engineer, and create for him problems in the 
solution of which there is abundant scope for his 
ingenuity and talents. ’ 








Obituary. 


ROBERT HOWARD. 


THE death is announced of Mr. Robert Luke 
Howard as having taken place on November 15th 
at his home at Teignmouth. 

Mr. Howard was tor some sixty years head of the 
firm of Hayward-Tyler and Co., now Hayward-Tyler, 
and Co., Limited, of 99, Queen Victoria-street, London 
and Luton, Beds. He was born at Tottenham, 
Middlesex, on October 8th, 1834, and served his 
apprenticeship with Messrs. Fowler and Fry, of 
Bristol. Mr. John Fowler afterwards established the 
well-known engineering works at Leeds—now John 
Fowler and Co., Limited—and Mr. Fry carried on the 
Bristol business under the name of the Bristol Wagon 
Company, Limited. In 1855 Mr. Howard purchased 
from the widow the business which Hayward Tyler 
had carried on since 1835, in succession to William 
Russell, who established it in 1815. The business, 
though small, already had an excellent reputation for 
hydraulic work in various branches and for aerated 
water machinery, William Russell having been with 
Joseph Bramah when the latter invented the hydraulic 
press and made the first soda water machines on the 
continuous principle, patented by Hamilton, but 
brought into a practical shape by Bramah. Mr. 
Howard had the advantage of the help of Mr. John 
Briggs, a sound engineer of the old school, who had 
been with both William Russell and Hayward Tyler. 
The business developed rapidly under Mr. Howard’s 
care, and in 1863 he was joined by his brother, Mr. 
Eliot Howard, and subsequently by Mr. Robert 
Samuel Lloyd and other partners. In 1871 the 
establishment in Whitecross-street, London, where 
the business had been carried on for many years, 
could not be further extended, and large works were 
built at Luton, Beds., to which the manufacturing 
waz gradually removed, until in 1904 the Whitecross- 
street works were finally closed, and the offices 
removed to 99, Queen Victoria-street, E.C.4. In 
1905 the business was formed into the private limited 
company of Hayward-Tyler and Co., Limited, Mr. 
R. L. Howard being chairman, a position he retained 
until the state of his health confined him to his home 
in the West of England. 

Mr. Howard had a strong sense of the responsibility 
of employers to their workpeople, and he not only 
treated his men with unvarying consideration, but, 
both at Whitecross-street and Luton, provided a 
room in which a short morning service was held for 
any who cared to attend after the breakfast break— 
in the employers’ time. He was rewarded by faithful 
service, often continuing through two or three 
generations. 


LUKE 


THOMAS CHAMBERS NEWTON. 


THE death occurred, on the 23rd inst., at Chapel- 
town, near Sheffield, of Mr. Thomas Chambers New- 
ton, who only recently resigned the position of 
chairman and managing director of Newton, Chambers 
and Co. Mr. Newton, who was in his seventy-seventh 
year, had been a member of the firm for more than 
half a century. He was the son of the late Mr. 
Thomas Newton, and was born in Staindrop Lodge. 
As a young man Mr. Newton’s ambitions were for a 
military career, but eventually he turned to the 
business which his grandfather, Mr. George Newton, 
founded in 1793, and in which he proved very suc- 
cessful, though his activities were on the financial 
rather than on the technical side. 








THE Trunk telephone line between Allahabad and 
Lucknow, India, will probably be open for traffic this 
month. 





Chain Cables. 


We have just received from Lloyd’s Register of Shipping 
an interesting memorandum on the subject of ** Chains 
and Chain Cables,’ prepared by Mr. Milton, the Society's 
Chief Engineer. 

In a tew introductory historical remarks Mr. Milton 
tells how iron chains were used for mooring ships by the 
Britons in the time of Julius Cesar. In the times when 
chains were hauled in by means of hand-operated wind- 
lasses considerable differences in the proportions of length 
and breadth of the links was not of great import, but with 
the introduction of the modern steam windlass standardis:- 
tion became necessary. The British Admiralty thus 
decided upon a set of designs, and these have been almost 
universally adopted. The memorandum includes a sct 
of diagrams for lin. stud link cable. The author points 
out the temptations to which cable makers are subject 
to make the links of inordinate length, but this tendency 
is covered in the Society's rules, which specify the minimum 
weights corresponding with unit lengths. After deserib- 
ing the tests to which chain cables must be subjected, Mr. 
Milton deplores the fact that other chains used on board 
ship are not compulsorily properly tested, and goes on to 
discuss the materia! used in making chains. In this con 
nection he traverses the contention of some chain makers 
that better welds can be made in common iron than is 
possible with the higher grades, and states that prope: 
tests have proved the reverse. In describing the connec 
tion ot various lengths of cable by means of shackles, the 
author points out the necessity of having an odd numbe: 
of links in each section, so that the shackles may lie flat o1 
the lifting gear, and shows the difference between the 
American and British practices in this direction. 

A considerable section of the memoir is devoted to a 
consideration of the stresses to which anchor cables may 
be subjected when in use, and several examples are worked 
out in detail to show how it is that the cable may bi 
much more severely stressed in shallow water than whe: 
the vessel is at a comparatively deep anchorage. The 
memorandum concludes with a description of the Ad 
miralty requirements as to chain cables and accessorics, 
which are as follows :- 

The Admiralty requires all links of all chains to be mac 
from rolled bar iron. It also requires the end shackles 
for cables up to 2°/,,in. in diameter and the joining shackles 
for cables up to 2}in. in diameter to be forged from cable 
iron, each made in one piece with the eyes turned in the 
direction of the grain of the iron and welded. Larger 
shackles may be forged from best selected scrap iron. 
Shackle pins for cables of 1Jin. in diameter and above are 
to be forged from scrap iron; for cables ot smaller size 
they may be of cable iron. Scrap iron used for forgings 
must not contain an admixture of steel ; its tensile strength 
must not be less than 22 tons per square inch, and it must 
have an elongation ot at least 22 per cent. on a length of 
8 diameters of the test piece. A bend test lin. square must 
withstand without fracture being bent cold through an 
angle of 180 deg. with an internal radius of bend not greater 
than I] fin. 

The bar iron used for links, &c., must have a tensile 
strength of not less than 23 tons per square inch 
for sizes under 2}in., of not less than 224 tons per square 
inch for sizes from 2}in. to 2®/,gin.—both sizes inclusive 
and of not less than 22 tons per square inch for larger 
sizes. 

In all cases the extension must not be less than 22 per 
cent. on a test piece of 8 diameters length. Bars of lin. 
in diameter and above must admit of being bent coid 
through an angle of 180 deg., and bars under lin. of being 
bent cold to the same radius as the end of the link for which 
they will be used. Bars ot large size may be cut longi- 
tudinally through the centre. Each portion must admit of 
being bent cold through an angle of 189 deg. with the 
original outside surface in tension, the inner radius of the 
bend being not greater than 14 times the thickness of the 
test piece. A notched cold bend test should show good 
fibre. A hot forge test is made as follows -—A hole one- 
third of the diameter of the bar is punched at a distance of 
one and a-half diameters from the end of the bar. The 
hole is then drifted out to one and a-quarter times the 
diameter of the bar, the side of the hole is split, and the 
ends must then admit of turning back on either side of 
the stock without fracture. In Admiralty cables the studs 
are made either by stamping or forging from open-hearth 
mild steel bars. 

The memorandum is accompanied by a set of rules, 
arranged by Lloyd's Register in 1913, governing the testiny 
of anchors, chain cables, &c., together with diagrams 
showing the methods of applying the tests. 








A VALUAPLF area of forest is said to exist in the vilayet of 
Adana, Asia Minor. It comprises a combined area of 
about 4 million acres, about 1 million acres of which may 
be said to contain timber of commercial value. These 
forests are devastated by free cutting and forest fires, and 
until very recently no reafforestation had been undertaken 
inthem. Yet they might be turned to great use on account 
of their situation as regards markets, the quality of the 
timber, the practically unlimited water power for working 
sawmills and electric transporters, and the large permanent 
rivers flowing through the principal forests by which com- 
munication can be established with the railways. The 
timbers are in great variety, including oaks, pines, cedars, 
spruces, birches, walnuts, &c., the most valuable timber 
being the white pine, which resembles the Swedish pitch 
pine, but is finer in the grain, easier to work, and more 
durable. It occurs at an elevation of 4000ft. and upwards, 
where it grows to a height of from 100ft. to 120ft., abso- 
lutely symmetrical and of the same diameter almost all 
the way up. It is believed that no tree in Europe equals 
it for size, quality, and symmetry. The white cedar grows 
at an elevation of from 4000ft. to 6000ft.; it is a good timber 
for cabinet making and is said never to rot. The spruces 
are all of value for making paper pulp. Wild olives and 
mulberry abound. 
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Railway Matters, 





On the evening of November 19th a collision occurred 
on the Glasgow and South-Western Railway at Prestwick 
between a train for Ayr and some wagons s.anding on the 
main line. An express from Ayr to Glasgow ran into the 
débris. 


Unver Proviso ILI. of Section 2 (1) of the Ministry of | 1,632,000 tons. The oucput of coal was 58,006,000 tons, 
Transport Act the powers of the Board of Trade with and that of manufactured iron was nearly 1,600,000 tons. 
respect to the appointment of members on the procedure 
of the Railway and Canal Commission have, by an Order 


in Council, been transferred to the Home-office. 


THe London and North-Western Company’s new 
steamer Curraghmore, mentioned in this coiumn of our 


issue of November 7th, has been temporarily lent to the | on public service vehicles. The Chief Constable men- 
City of Dublin Steam Packet Company for use in the Irish | tioned an instance of an omnibus being loaded with eighty- 


mail service whilst the Uister is being overhauled. 


A serous collision occurred on the 17th inst. on the 
Dublin side of Moyvalley, on the Midland Great Western 
Railway. A goods train separated, and, this not being 
noticed, a second goods train was allowed to follow, 
which ran into the rear portion of the first train. The 
driver was killed. 

An effort is now being made to restore the Barrow and 
Belfast steamship services. These used to be run in con- 
nection with the Midland Railway, but when Heysham 
was opened the Midland Company transferred its interests 
from Barrow, but the boats continued to run until re- 
quisitioned for the war. 


In the debate on the report siage of the Electricity 
Bill, Sir Eric Geddes stated on November 20th that rail- 
way elecirification schemes were under consideration by 
the Midland, Great Easvern, and London, Brighton and 
South-Coast companies, and the Souih-Eastern * and 
Chatham Managing Committee. 


In this column of ‘our issue of November 1L5th, 1918, 
reference was made to a temporary connection, put in 
for military purposes, between the Cork and Macroom 
and the Cork, Bandon and South Coast railways outside 
Cork. Local interests are now urging that this connection 
be made suitable for commercial purposes. 


In Committee on November 13th the clause in the 
Electricity Bill which would put the new powers under 
the Minisury of Transport was rejected by 20 votes to 4. 
On the report stage on the 20ch these powers were restored, 
but the Electricity Commissioneis are to be appointed 
with the concurrence of the Board of Trade. 


On Monday evening last Sir Eric Geddes was asked to 


see that no definite engagement was entered into to hand™ 


over part of the control of the railways to the trades unions 
without the concurrence of the House. To this the 
right hon. gentleman replied that there was no proposal 
being discussed at all to hand over control of the railways 
to the trades unions. 


AN important acceleration is being made in some of the 
Great Northern expresses as from the Ist proximo. An 
interesting innovation is that the 5.30 p.m. down—the 
fastest train of the day—will cease to call at York, and 
Newcastle will thereby be reached at 11.12. thirteen 
minutes earlier. The connection to York will be given 
by a new 6.5 p.m, to York and Hull. 

THe National Union of Railwaymen has made some 
considerable changes in its administration. Mr. J. H. 
Thomas retains the position of general secretary, but 
becomes the supreme administrative officer. Mr. Walter 
Hudson, an assistant secretary, retires under a new rule 
making the age limit sixty years. An industrial general 
secretary and two assistant secretaries are to be appointed. 

ANSWERING a question recently, Sir R. Williams, the 
Parliamentary Secretary to the Ministry of Transport, 
said that on August Ist, 1918, 616,178 privately-owned 
wagons were registered to run on British railways, of which 
544,644 were coal wagons—368,988 owned by colliery 
proprietors, 141,020 by coal merchants. and 34,636 by 
consumers. Forty-six per cent. of the total wagons were 
privately owned. 

Ir was, we believe, Sir Charles J. Owens who spoke of 
commercial travellers as the spoilt children of the railway 
companies. They are permitted to carry more luggage 
than the ordinary *passenger, have reduced cloak room 
charges, and up to the travel restrictions at the end of 
1916 had week-end tickets to their home station for a single 
fare for the double journey. Applications to the Minis.ry 
of Transport for the restoraticn of the last-named privilege 
have brought the reply that in view of the present financial 
position of the railway companies it cannot be granted. 

ANSWERING a question by Colonel Spender Clay, the 
Minister of Munitions said on Monday evening last that 
305 Great Central Railway type, 10 New South Wales 
Government type, and 14 tank engine Dutch railway 
type superheated locomotives were built in Great Britain 
and sent to France. The average cost prices of these 
locomotives varied between £5500 and £8300. The tank 
engine Dutch railway type locomotives were sold for 
200,000f. each—£8000 nominal. Of the others none had 
been sold, but they were being allocated to the British 
railway companies under a pooling arrangement, under 
the directions of the Ministry of Transport; 154 had 
already been so allocated. 


In the year 1914-15 the receipts of the Buenos Aires 
and Pacific Railway were £4,538,000, and the expenditure 
was £2,800,000. In the last year, 1918-19, the receipts 
had gone up to £6,269,000 and the expenses to £4,483,000. 
In other words, although the gross receipts increased by 
no less than 1} millions, only £47,000 of that is left over 
as net profit after deducting the increase in working ex- 
penses. During those years the wage bill increased by 
no less than £425,000, but there was a more astounding 
figure, and that was that of fuel. In 1914-15 fuel cost 
£450,000, while in the past year that same fuel cost no 
less than £1,361,000—it has more than trebled itself in 
four years. That being the case, the question of fuel has 
given the utmost anxiety. The management has gone 
very carefully, like most other railway companies, into the 
question of oil, and is already working something like 
400 miles on oil, and has been gradually making experi- 


Notes and Memoranda. 





THE first number of the Polish Economic Bulletin, which 
is being issued by the Commission Internationale de 
Ravitaiilement, gives a large amount of information as 
to the economic resources of Poland, from which ic appears 
that in 1913 che yearly production of the oil indus:ry was 


Somer idea of the factor of safety which is necessary 
in designing motor omnibuses may be gathered from the 
following conditions, described in the Commercial Motor. 
The Carnarvonshire Police Committee recently spent con- 
siderable time in discussing the question of overcrowding 


five passengers whereas it was only licensed to carry forty, 
whilst a member of the Committee made the remarkable 
statement that on one occasion “‘ no fewer than 110 per- 
sons were clinging like bees to a car licensed to carry forty.” 


Ir is estimated that at the present time the Irish bogs 
contain between 3,500,000,000 and 4,000,000,000 tons of 
anhydrous peat, or 5,000,000,000 tons of air-dried peat. 
At present about 6,000,000 tons of peat are burned as 
fuel in Ireland per annum, and over 4,500,000 tons of coal 
are imported. If this coal were repiaced by peat fuel at 
the rate of 2 tons of air-dried peat to 1 ton of coal, the total 
consumption of peat in Ireland would be about 15,000,000 
tons per annum, and the peat deposits would be sufficient 
to sacisfy ihe tuel and power requirements of the country 
at the present rate of consumption for more than 300 years. 


In the course of a paper on ‘* The Supply of Coke-oven 
Gas to Sheffield,’ read before the Midiand Instivute of 
Mining, Civil, and Mechanical Engineers, Mr. Laverick 
said he felt that no apology was neeaed for bringing before 
the members of the Insciute a short accounc of the suc- 
cessful introduction of coke-oven gas in.io Sheffield, more 
especially when it was remembered ihat by its means the 
railways or streets, or bovh, were relicved of traffic 10 the 
extent of from 40,000 to 50,000 tons of coal per annum, 
the equivalent of from 220 to 275 thousand miuion B.T.U. 
In addition, it was never more important to obtain the 
best possible resulis from coal and iis by-products than it 
was 10-day. 

THE preliminary report of the committee appointed 
to consider vhe contro: of atmospheric condiuons in hot 
and deep mines may be summarised as follows :—(1) The 
hindering effec.s on men of the heat in deep mines depend, 
not on che temperacure ot the air, but on the wet-buib 
temperature and the degree of stagnation of the air. 
(2) In the downecast shafu and main intakes of a well- 
ventilated coal mine the natural temperaiure of the strata 
has no appreciable influence either on the temperature of 
the air or on the wet-bulb temperature. (3) The data as 
yet available indicate that by properly designed ventila- 
tion and avoidance of leakage the hindering effec.s on 
men of the heat in deep mines can be obviated up to any 
depths at present contemplated in the working of coal or 
other minerals. 


IN summing up the merits of pulverised coal as a fuel 
for open-hearth furnaces, Mr. N. C. Harrison, the general 
superintendent of the Aclantic Steel Company, says that 
in the case of the pulverised fuel, all the heat uni.s in ibe 
coal are consumed in the furnace, while in the case of the 
gas producer some 18 to 25 per cent. of the heat unics are 
losc in the producer itself when converting the coal into 
gas. Coal can be pulverised in plants of about 100 tons 
daily capacity and delivered to the furnace for about 
50 cents (2s. ld.) per ton, which is about the same as the 
cos:s for gasifying coal in gas producers. When using the 
same coal as in gas producers, the flame is hotter, which 
allows the use of a greater percentage of scrap per ton of 
steel. On the other hand, however, the retrac.ory costs 
have been very much greater in the furnace using pul- 
verised coal than in the gas producer furnaces, and were 
almos: twice as great a year or so ago, although Mr. 
Harrison believes that refractory costs will sceadily 
decrease. 

Some information on the system of steaming gas retorts 
was given at a recent meeting of the Midland Institute of 
Mining, Civil, and Mechanical Engineers by Mr. Riley, 
the coke-oven manager at Tinsley Park. Mr. Riley 
explained that the s.eam connec.ion was made about 
18in. up from the oven level in the centre of the door ; 
a hole was drilled to receive a l}in. coupling. The steam 
pipe ran along each side of the oven, with branches at 
every oven, and the steam was introduced by a flexible 
hose with a nozzle. When about to start steaming a rod 
was rammed into the coke and the nozzle inserted, which 
tapered from lin. to tin. This was inserted and the steam 
turned on for four or six hours; at the present time they 
steamed for six hours at each end. Of course, the steam 
had to be turned on very slowly, owing to the fact that the 
pressure might blow off the roofing and the charging hole 
caps. The system had been in operation for four or five 
months, and he had not noticed any damage whatever to 
the oven walls. 


Marrtners who frequent the coast of Peru are familiar 
with a curious phenomenon that occasionally prevails 
there—notably in tke harbour of Callao—commonly 
known as the * painter.”” ‘The water on these occasions, 
according to Marine Engineering, of Canada, becomes 
discoloured and emits a nauseous smell, apparently due 
to sulphuretted hydrogen. The white paint of vessels 
becomes coated with a chocolate-coloured slime, especially 
when the wet fog, known as the garua, prevails at the 
time. Presumably both the discolouration and the smell 
are due to the decomposition of marine organisms. In a 
paper recently presented to the Geographical Society of 
Lima, Senor J. A. de Lavalle y Garcia discusses this 
phenomenon—which he calls “‘ aguaje ”’—and concludes 
that the primary cause is the seasonal shift of ocean 
currents. The “ painter” prevaiis during the months 
December to April, at which time the warm equatorial 
countercurrent displaces the cool Peruvian current. The 
resulting change in temperature of the ocean water would, 
he thinks, kill quantities of plankton, and the decay of this 





ments in this direction for the past six years. 
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AN aerodrome is to be constructed at Goregaon, Bom- 
bay, by the Government of India. The area of land pur- 
chased for this purpose is 300,000 square vards. 


News from India suggests that the scheme for providing 
electric power in the Nilgiris and to Coimbatore by the 
development of local water power will shortly be proceeded 
with. 

Av a largely attended meeting of members of the Institu- 
tion of Electrical Engineers, held in the University, Liver- 
pool, it was agreed unanimously to form a local sub-centre 
of the Institurion. 


It is said that the Government motor transport depét 
at Slough is turning out motor cars and lorries at the rate 
of 175 per week, while 200 motor cycles are put on the 
road in the same time. 


THE foundations are being prepared for the new South 
African Chamber of Mines’ building, in Marshall-syuare, 
Johannesburg, immeuiately opposite the south-east corner 
of the Stock Exchange. 


It is hoped that the new Australian works of John 
Lysaght, Limited, will be in operation this year. The 
company will have the benefit of a Federal bonus as well as 
tariff protection and minimum freights. 


In view of the fact that the Nitrogen Products Com- 
mittee of the Munitions Inventions Department has 
recommended that the fixation of atmospheric nitrogen 
should be left to private enterprise, the Ministry of Muni- 
tions is offering for sale the incomplete factory at Billing- 
ham-on-Tees, which covers an area of 271 acres. 


A Mines Department is being organised by the Govern- 
ment of Eas: Africa, under the supervision of Mr. Hobley, 
who recently paid a visit to the Rand with the objeci of 
making himseif familiar with the mining industry there. 
A geological survey of East Africa is to be undertaken 
when the necessary staff has been engaged in England. 


Work has been commenced on the sinking of the new 
coal pit of the Powell Duffryn Company between Fochriw 
and Deri. about two miles from Bargoed. The shafc is 
being constructed of reinforced concrete. The sidings 
linking up the pit with the Rhymney Railway have been 
laid, and the construction of the surface buildings is pro- 
ceeding. 

Two new stcel works are being built in Ontario. One 
of them, according to the Iron and Coal Trades Review, 
is being established in Toronto by the South Wales firm of 
Baldwin’s, Limited, Swansea. United States capitalists 
have started to erect a large steel plant at Goderich, 
Ontario. This company will spend £400,000 in the next 
twelve months, and an additional £1,250,000 in the 
second year in es‘ablishing its plant, which wiil include six 
electric furnaces and ocher special equipment for the manu- 
facture of high-class steel. 


THE recently formed Institution of Engineers (India) 
owes its inception to a recommendation of Sir Thomas 
Holland’s Iadustrial Commission of 1917, and its speedy 
establishment is one of the symptoms ot the industrial 
awakening of India. The Institution includes Indians in 
its membership, and is expected to have considerable 
indirect influence on the spread of industrialism in India 
by popularising technical education. The young Indian 
is too prone to think that the only kind of education equal 
to his dignity is the kind that at best makes a lawyer, of 
which there are said to be over 10,000 in Bengal alone, 
and at worst makes a political agitator, of which there 
are too many all over the world. 


THE objects of the Midland Laboratory Guild, a com- 

pany registered under the Board of Trade and limited by 
guarantee, with offices in King Aifred’s-piace, Birmingham, 
are :—‘ To promote, maintain, and control scicn:ific work 
in connection with the non-ferrous trade or indus.ry, and 
also any other metal trade or industry carried on by any 
one or more members of the Guild for the time being : 
to es-ablish, equip, and maintain chemical, mctallurgical, 
physical, and mechanical laboratories to carry on the 
work of analytical and metallurgical chemis‘s ; as a'so the 
physical and mechanical examination of metals and 
metailic alloys, and of all substances and processes carried 
on by any member of the Guild in his trade or manu- 
facture.” 
SUFFICIENT progress has now been made in laying out 
the new shipyard at Hebburn-on-Tyne, with which Mr. 
G. Renwick and Mr. R. 8. Dalgiiesh are principally con- 
cerned. and which is to cover an area of 12 acres, to 
warrant the hope that the first keel may be laid in the early 
part? of next April. The berths are sufficiently large to 
permit of vessels up to 13,000 tons being cons rueted. 
At Eltringham and Co.’s yard, Willington Quay, another 
berth is being constructed and the contracis let for pro- 
posed new workshops. A new power s-ation is being 
erected in the yard of the Cleland Slipway and Engineering 
Company, Willington Quay, and a new platers’ shed is 
nearing completion. At Palmer's Engine Works, Jarrow, 
rapid progress is being made with the reconstruction of the 
boiler shops. 


Tue discovery of coal near Kuala Lumpur, in the 
Federated Malay States, has proved a great benefit to the 
country during the past year or two. Last year’s output 
was 168,000 tons, and it would have been higher had plant 
from England been obtainable. At a recent meeting of 
the Malayan Collieries, Limited, the chairman stated that 
the available tonnage of the Rawang coalfield could not 
be estimated with any degree of exactitude until boring 
plant to prove the measures at the lower depths was 
obtained ; but he could safely say from their present data 
that sufficient coal is available for a life of thirty years, on 
an esiimated output of 400,000 tons per annum. During 
the present financial year the collieries are purchasing 
nearly £24,000 worth of plant vitally necessary to increase 
their output. In all over £50.000 is to be spent in sinking 
a central shaft and to provide boilers, coal cutters, and 
conveyors, brick kilns, electric cables for pumps and coal 
cutters, improved haulage and screening plant, log- 
sawing machinery, another locomotive and a diamond drill. 
A briquetting plant is being introduced, capable of turn- 





organic matter would give rise to the phenomena observed. 


ing out 100 tons per day. 
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Railway Electrification. 


THE old but important subject of railway electrifi- 
cation, upon which so much has been said and written, 
is once again receiving attention. Mr. Roger Smith’s 
presidential address delivered before the Institution 
of Electrical Engineers and published in our last and 
present issues brings back to memory the days before 
the war, when papers on railway electrification were 
produced with wonderful regularity. Whilst to some 
extent we welcome the revival of these activities, it 
is to be hoped that in future an endeavour will be 
made to avoid a repetition of the incessant wrangling 
over the question of systems, and that electrical and 
railway engineers alike will come to some definite 
understanding. It is very questionable indeed if 
anything like all the past papers on railway elec- 
trification were necessary. There was, we fear, too 
much talking and too tittle action. New conditions 
created by the war call for the closest attention to 
all schemes that may lead to economy and expeditious 
transport. 

What railway electrification would do in the way 
of reducing coal consumption if all steam trains in 
this country were abolished Mr. Roger Smith roughly 
estimates. The quantity of coal that would be saved, 
he asserts, would amount to 7,000,000 tons per annum, 
and even if the price rose to 45s. per ton 5 per cent. could 
be paid on the investment. Moreover, the annual 
passenger train miles per main line locomotive would 
be increased from 27,000 with steam to 40,000 with 
electricity, the corresponding figures for steam and 
electric goods trains being 10,000 and 20,000 respec- 
tively. But this rosy outlook changes when it comes 
to equipping and working main lines under existing 
conditions. With the foregoing minimum increases 
and on the somewhat unfair assumption, from the 
point of view of electrification, that the total of all 
the working costs other than coal and water are the 
same on electrified and unelectrified lines, the work- 
ing costs, exclusive of the current and _ interest 
charges, come to 10d. for the electric locomotive pas- 
senger train mile and to Is. 8d. per electric locomotive 
goods train mile, against the present total steam pas- 
senger and goods train mile costs of 2s. and 4s. 8d. 
respectively. Subtracting these costs from the total 
steam train mile costs there are left 1s. 2d. per mile 
for passenger service and 3s. for goods service avail- 
able to pay for electricity and the interest on loco- 
motives, sub-stations, track conductors, and so forth. 
Needless to say, the price of electrical equipments of 
this sort is now at a high level, and the conclusion 
Mr. Roger Smith arrives at—he arrives at it very 
guardedly—is that in the case of passenger loco- 
motives, at any rate, there might be difficulty in 
earning sufficient revenue to make electrification a 
profitable investment. From the point of view of 
goods traflic, especially mineral traffic, electrification 
shows up much better, and there is apparently no 
economic reason why the use of electric goods trains 
should be delayed. At any rate, under existing con- 
ditions it is pretty clear that electrification is more 
readily applicable to goods than to passenger trains. 
It is obvious, of course, as Mr. Smith admits and 
repeatedly emphasises, that in arriving at his figures 
numerous assumptions have been made and the 
opinions expressed are intended to be general rather 
than specific. Turning now to the methods 
to be employed, much in the address will 
meet with the entire approval of many British 
engineers, but in America opinions will be 
divided. High-tension direct current is what 
most British engineers apparently believe in, and 
Mr. Roger. Smith is safe in advocating it. His state- 
ment that where economy is a first consideration 
careful estimates of both single-phase and high or 
low-pressure direct current have shown capital and 


that those responsible for the expenditure had no 
hesitation in adopting it, will be satisfactory to our 
manufacturers for the reason that direct-current 
equipments are the only equipments the great majority 
of them have troubled to make. His suggestion that 
the fullest consideration will have to be given to the 
question whether a pressure of, say, 1500 volts is 
high enough for main line electrification, or whether 
double this pressure will be needed, will puzzle single- 
phase advocates ; whilst his omission to refer to the 
large important single-phase railways at work in 
other lands will probably surprise them. The prin- 
cipal object to be aimed at at this juncture if main 
lines are to be electrified is to select a universal 
system and pressure. That it may be necessary to 
adopt two pressures, as suggested by Mr. Smith, we 
do not believe. The disadvantages of that practice 
are well appreciated by those who have tried i 
especially on direct-current lines. Simplicity is one 
of the most essential features of an electric traction 
system, and the adoption of two working pressures 
is certainly a retrograde step. The additional com- 
plications on locomotives capable of working at two 
pressures add materially to the initial cost as well as 
the cost of upkeep, not to mention the additional 
complications and inconveniences involved in generat- 
ing current at two pressures. 

. There are suggestions in Mr. Roger Smith’s address 
with which we cannot agree, but some of the points 
he raises are of great interest. His references to 
regeneration, for example, is well worthy of con- 
sideration at the present time ; but his treatment of 
this part of the subject is not by any means adequate. 
Although practically nothing has been done in the 
way of applying the regenerative principle to electric 
railways in this country, there have of late been 
important developments abroad, not only on three- 
phase lines, to which the principle is best suited, but 
also on important direct-current lines. Regenerative 
electric braking, as Mr. Roger Smith ought to have 
explained, reduces the wear on brake shoes and wheels, 
facilitates train control, enables a higher average 
speed to be maintained when trains are descending 
gradients, whilst the power saved as the result of 
current being returned to the line amounts in some 
cases to as much as 15 per cent. or more of the total 
power consumption. It is often supposed by those 
who have not paid much attention to the matter that 
regenerative electric braking is only applicable or 
advantageous on railways possessing steep gradients 
and on which exceptionally heavy trains are hauled ; 
but whilst it is true that the system shows up to best 
advantage under these conditions, its use on ordinary 
suburban sections of railways must not be ruled out. 
Tests made on the Metropolitan Railway of Paris 
with a regenerative system, involving the use of 
boosters which eliminate all rheostatic losses, have 
shown satisfactory results, and unless we are very 
much mistaken, regenerative electric braking will 
make rapid headway in the near future. 


Steel Industry Changes in Lorraine and 
Luxemburg. 


Ir is more than a year since the signature of the 
Armistice, and several months since the conclusion of 
the Treaty of Peace, which has yet to be finally rati- 
fied and brought into operation. It is no exaggera- 
tion to assert that during the whole of the present 
year industrial circles in the steel-producing countries 
have been making calculations as to what the initia! 
results will be through the reversion to France of 
disannexed Lorraine and the throwing off by the 
Grand Duchy of Luxemburg of the German yoke, 
which, at all times displeasing, became absolutely 
intolerable during the course of the war, owing to the 
state of impotence to which this little country was 
reduced by brute force. Why the whole industrial 
world is deeply and indirectly interested in these two 
events is because they have brought about a complete 
change in the balance of power in regard to the con- 
trol of the production of iron and steel in Europe, 
and at the same time have placed France in the pro- 
spective position of becoming a great steel exporting 
country, assisted by means of an economic agreement 
with Luxemburg. As will be remembered, the popu- 
lation of the Grand Duchy on the occasion of the 
recent referendum decided, by a large majority of 
the votes recorded, in favour of an economic union 
with France, and such a union will naturally carry 
wi h it the co-operation of the iron and steel industry 
of Luxemburg with that of France when the German 
element has been eliminated from it; whilst the 
French administration of the Saar for a period of 
fifteen years will place the production of iron and 
steel as well as coal in that district under French 
control for this term of years. The triangular aspect 
of the problem as represented by Luxemburg, Lor- 
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presented some peculiar complications, as certain of 
the German companies in Westphalia also possess 
considerable interests in the Grand Duchy, the Saar, 
and Lorraine. Strictly speaking, the works in 
Lorraine are no longer German property, but it is 
necessary to include them for the purpose of dis- 
cussion as being or having been part of a wide rami- 
fication of Teutonic interests. These works, after 
having been under sequestration for some time past, 
are being, or have for the most part now been, 
liquidated and sold by public tender, the proceeds 
being disposed of according to the provisions of the 
Treaty of Peace, with which we are not concerned fot 
the moment. 

As already mentioned, the ramifications of the 
Westphalian companies present a somewhat involved 
problem, which is accentuated by the loss of the 
extensive iron ore resources in Lorraine. Naturally, 
the works in the recovered province of Lorraine are 
being kept in operation as far as is possible under 
existing circumstances, and those in the district of 
the Saar are also being maintained under French 
administration, whilst the situation in Luxemburg is 
extremely difficult owing to the greater scarcity of 
supplies of coal and coke in the Grand Duchy. The 
question has consequently arisen as to what should 
be the future policy of the Westphalian companies 
with regard to their inter-connected properties on the 
left bank of the Rhine, partly dismembered, partly 
under foreign control, and partly in a country whose 
economic bonds with Germany have been severed. 
Various French groups of iron and steel, engineering, 
and motor car companies have been formed in recent 
months for the purpose of acquiring possession of the 
former German works in Lorraine on these being put 
up to public tender, and the special tribunal con- 
stituted at Metz to deal with the offers submitted 
has accepted tenders from some of the groups, 
whilst other cases of transfer of legal title in this form 
are likely to take place in the near future. At the 
same time some of the French groups have been, and 
are still, in negotiation with those Westphalian com- 
panies which have interests in Luxemburg and the Saar 
with a view to acquiring their works by purchase, 
particularly those in the Grand Duchy. Apparently 
the terms offered by the French groups are favourable 
to the Germans having regard to all the existing cir- 
cumstances in respect to Luxemburg, and there 
seems to be a disposition to accept them, especially 
as in one prominent case the French group concerned 
has undertaken to supply a definite quantity of iron 
ore per annum to the particular German works in 
Westphalia that comes into consideration. For that 
matter, it is quite impossible for France to dispense 
with Teutonic custom for iron ore. This fact has 
gradually dawned upon the French military authori- 
ties, and limited quantities of ore are being permitted 
to be forwarded to Germany in exchange for that 
particular commodity which is so pressingly needed 
by the French, namely, blast-furnace and foundry 
coke. It is absolutely impossible for France, either 
now or in a period which can be foreseen at present, 
to consume the total quantity of iron ore won in 
France and Lorraine based upon the pre-war produc- 
tion, or to dispose of all this tonnage partly by her own 
consumption and partly by exports to Belgium and 
interchange of ore with Luxemburg, as in former 
years. But even if she could work up a very con- 
siderable quantity herself and sell the balance to 
countries other than Germany, the coke problem 
would form an insurmountable barrier which would 
render it essential to exchange French ore for German 
coke, although limits will no doubt be placed upon the 
tonnage of ore which will be permitted to cross the 
Rhine at any future date. 

The present position in respect to the German 
works in the Grand Duchy is by no means so clear as 
would appear to be desirable. Some of the works 
have either been compelled to shut down or consider- 
ably reduce their output, owing to the scarcity of coal 
and coke. At first the Belgians were blamed for 
refusing, as was alleged, to deliver the necessary 
fuel ; now the French authorities are being censured 
for not permitting coal and coke to pass into Luxem- 
burg in adequate quantities, and this, too, for ulterior 
motives. Of course, complaints of this kind emanate 
from the German interests in the Grand Duchy, and 
may be accepted for what they are worth. But the 
most important question with regard to this little 
country is the attitude of the Legislative Chamber 
towards the proposed sale of the German works to the 
French groups-which propose to establish companies 
domiciled in the Grand Duchy for this purpose. The 
problem of the disposal of these particular works 
has been discussed by the Chamber on several occa- 
sions, and eventually a motion was adopted deciding 
to give consent on condition that the State is em- 
powered to have a financial participation in the 
properties to the extent of 25 per cent. Now, how- 





ever, the Legislative Chamber has been dissolved and 
new elections have recently taken place. It is therefore 
uncertain what attitude the new Chamber will assume 
towards the question. As the country has decided 
in favour of an economic union with France, there 
seems little doubt that the sale of the German 
interests will be endorsed by the new Chamber, but 
it is uncertain whether the Chamber will insist upon 
the State acquiring a share in the works. If, how- 
ever, the Chamber endorses the action of its pre- 
decessor, it is to be hoped that the French groups 
concerned will abandon their opposition to the 


participation of the Grand Duchy and thus pave the 
way towards that prompt settlement which may be 
jeopardised in more ways than ene by further delays. 








Random Reflections. 


[THIRD SERIES. ] 


Ir is fairly widely regarded as a 
matter of little importance whether 
the student of engineering takes 
his college course before serving 
his time or after. We admit that we have shared this 
view, and as experience has shown us that parents as 
a rule, and professors nearly always, desire that lads 
should pass straight from school to a technical college, 
we have, when our advice was asked, waived what we 
regarded as no more than a predilection for early 
training in the shops and recommended the adoption 
of whichever course was the more convenient. But 
some remarks made by Sir William Ellis in the course 
of a presidential address to the Yorkshire Association 
of Students of the Institution of Civil Engineers has 
set us wondering if we ought not to have opposed the 
parents and professors and insisted upon the impor- 
tance of early shop training. ‘‘ Unless,” said Sir 
William, “‘a boy undertakes the practical training 
before the age of twenty-one he is prevented from 
mixing with the workmen and _ sympathetically 
understanding their views of life whilst still a boy. 
It is true that it is possible to obtain certain practical 
training after the university course has been embarked 
on, but then the student meets the workmen as a 
man with men, and they naturally view his efforts 
ina different manner from those of a boy. : 
I would urge most strongly that whatever course is 
adopted the greatest attention should be given to 
arrangements whereby the student should have 
opportunities early in life of understanding the diffi- 
culties which present themselves to the mind of the 
average workman.” Whilst there are some engineers 
who look upon the factory as no more than a school 
of practical processes and are inclined to disregard 
or belittle the human training that it affords, we fancy 
the weight of opinion inclines in the opposite direction, 
and that relatively few engineers fail to recognise 
that working shoulder to shoulder with the artisan 
is in itself a valuable training for any man who pro- 
poses to become an engineer and may himself have to 
direct and employ workmen. On this point we have, 
ourselves, no doubt whatever, and we hope the time 
will never come when apprenticeship will be omitted. 
But we must confess that we do not know whether 
the boy of seventeen is more apt to learn the human 
lessons of the workshop than the young man of one- 
and-twenty, and whilst we see Sir William’s point 
concerning the different attitudes of mind of the 
workman to a boy and to a man like themselves, we 
are not convinced that the young man is not in a 
better position to learn than the boy, just for that 
very reason that he is a man like the workmen them- 
selves, and is therefore likely to enjoy their confidence 
in a way that boys, with few exceptions, can scarcely 
expect to do. It is a moot point on which the 
opinions of young engineers themselves should be 
valuable. 


The 


’Prentice. 


* * * * * 


Ir we are undecided as to the 
correctness of the views expressed 
by Sir William Ellis in the passage 
we have quoted in the preceding 
note, we are in none whatever about another opinion 
h2 expressed in the same address. It is as follows :- 

‘Health and strength of character are much more 
important to an engineer than cleverness in mathe- 
matics and science generally.” There is, we suppose, 
no engineer who has passed the meridian of life who 
cannot look back to the men who were young with 
him and point to many who have failed to fulfil the 
brilliant promise of their college days, whilst many 
another who won no distinction in his youth has 
succeeded in his profession and has even reached a 
position of eminence. We have frequently reflected 
upon this curious observation, and we suggest that 
it may be explained by the fact that engineering in 
itself is not a difficult science, and hence that those 
men who have a fair modicum of learning and plenty 
of character are just as likely to succeed as thos2 who 
have a deep knowledge of the science but are lacking 
in character. In no other way, it seems to us, is it 
possible to explain the great works of the early 
masters of engineering. The magnitude and extent 
of the science at their command is covered in the first 


Character. 


half-dozen lectures that the engineering student of 
to-day attends, and, moreover, they were still under 
the influence of errors which later learning has dis. 
solved. Since they achieved so much, are we not forged 
to conclude that the scientific knowle dge absolute sly 
essential for the execution of enginecring works jg 
relatively small and that a great deal that the modern 
student learns, invaluable as it may be for his intel. 
lectual development, is not of fundamental impor. 
tance ? We may obs:rve another thing too. It js 
that if the gamut of science possessed by the early 
engineers was short, their knowledge of it was 
extremely intimate and thorough. Nothing was 
obscured to them by mathematics. They agg 
saw and felt what they were doing. It may be less 
accurate, less scientific, to find the area of a pies 
by subtracting one-quarter of the area of the square 
that would contain it than to square the radius and 
multiply by x ; but th's simple old rule of thumb was 
good enough for Watt, and does, we think, give a 
better conception than the more accurate calculation 
with its ‘* impersonal * symbol. The same observa- 
tion might be made with regard to many of the old 
rules of thumb. But whether this view be accepted 
or not, the fact remains that the early masters 
succeeded in an astonishing way, and anyone who 
follows the fascinating storics of their lives--we wish 
all students could spare the time to do so- must 
perforce acknowledge that Sir William Ellis was 
perfectly right in laying stress upon force of character, 


* * * * * 


THERE are few places where the 
philosopher of public thought may 
more readily pick up information 
than a talkative railway carriage. 
He has but to open his paper, and, whilst feigning 
absorption in it, listen to the flow of irresponsible 
and spontaneous conversation that fills the compart- 
ment to see laid out before him the course of current 
thought. It is always the latest sensation that mono- 
polises attention, and whether it be the last faux pas 
of the Government, a cause celebre in the divorce 
court, the iniquity of profiteers, the price of goats, cr 
the fluctuation of the American exchange, he may be 
sure to hear such a mingling of sense and nons¢ nse, 
of wit and folly, as will leave him in no doubt that he 
is, indeed, in the presence of an actual and true sample 
of the average citizen’s mind. Here he has a com- 
posite portrait of that evasive person the “man in 
the street,” here a presentment of the ** Christian or 
ordinary man,” here he may see “ mirrored small ” 
the great intellect of the British public. It was on 
Tuesday morning, whilst simulating imp: ssible 
absorption in a Morning Post “leader” that 
listened to astonishing ccmments on the ten-shilling 
reduction in the price of household coal. The curious 
fact was that every one of the speakers—and as thie) 
all spoke at once there could be little question of 
their unanimity—appeared to think that Sir Auck- 
land Geddes was conferring a great benefit on the 
public by the reduction. But if any one of them had 
taken the trouble to make a brief mental calculation 
he would have found that the actual effect as far as 
his pocket was concerned will not amount to much 
more on the average than a penny a day, a sum so 
small that he will never know whether he has paid it 
or saved it. Occasionally, as we have found from 
other specimen conversations, one may meet with 
men who do recognise that the price of household 
fuel is of small importance, but they fall into the 
other extreme, for they conclude that because the 
immediate difference to their pockets is insignificant 
they are uninfluenced by the price of the commodity. 
That is, in fact, a worse error. It is the price of 
industrial coal that effects the public, and we do not 
hesitate to say that the man who can save thirty 
shillings a year by the reduction of ten shillings a 
ton on his domestic fu_l, would find himself better off 
to the extent of fifty pounds or more per annum were 
industrial coal to drop by the same amount, for there 
is not a single commodity he-uses of which the. price 
is not affected in some degree by the cost of the fuel 
used in its manufacture or transportation. So pro- 
foundly is this the case that it is not improbable that, 
apart from labour, the reduction in the price of no 
other single commodity would lead to such a rapid 
fall in the cost of living as a diminution in the price 
of industrial coal. 


Coal. 


we 


* * * * * 


THE silence about the Constan- 
tinesco method of transmitting 
power may, we presume, be re- 
garded as broken. But though a 
popular description of the invention has now been 
sent out broadcast, we must confess that we are as 
nearly mystified as ever, and our regret that the 
inventor did not deliver his promised paper before the 
North-East Coast Institution some months ago is 
doubled. We quote a description of the invention 
as given in a pamphlet, originally printed in 1916, 
but withheld, we believe, because the device was being 
used for war purposes, as, for example, in gear for con- 
trolling the fire of machine guns through aero- 
propellers : “‘ Taking the simplest form of wave trans- 


Wave 


Transmission. 





mission, imagine two cylinders fitted with plungers, 
the cylinders on the underside of the plungers being 
connected together by a long ial completely filled 
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with water. If one of the plungers is moved rapidly 
up and down, it will set up at each downward stroke 
waves of compressed water, which, travelling along 
the pipe at the speed of sound—about 4800ft. per 
second—will exert their energy on the plunger at 
the far end, and if this be loaded, a simple reciprocat- 
ing motion will be produced in exact synchronism 
with the reciprocation of the first plunger.’ The 
italics are ours. It seems to us that we have here a 
description of a simple and useful means of trans- 
mitting power through the medium of water, which 
is rather confused and obscured by references to 
waves of compressed water travelling at the speed of 
sound. Water is, of course, slightly elastic, but as 
far as we are able to follow the principles of the in- 
vention, it would act just as well were water totally 
inelastic, for it will be observed that the reciprocation 
of the two plungers is in ‘‘ exact synchronism,’ which 
is preciszly what we should expect if they were rigidly 
coupled together. Indeed, it would seem that we 
might regard the familiar Bowden wire as a not very 
inexact parallel. Hydraulic transmission of this 
order is employed in the Brown telemotor for steering 
gears and in various speed gears—Hele-Shaw’s, for 
example—and was employed by Marey; with air 
as the fluid in place of water; but we do. not 
recall ever seeing « claim set up for wave trans- 
mission in devices of the kind, and we await 
with impatience Mr. Constantinesco’s still-promised 
paper to a learned society. The principle, of course, 
does not affect the result, and the device will retain 
all its usefulness, as far as we can judge from the 
present account, whether waves of compressed water 
are set up or not, but as scientific men—-we shall be 
glad to see the proof that such waves, which, as a 
matter of fact, no doubt exist—have any effect upon 
the efficiency or operation of the apparatus. 

* * * * * 

WE have ourselves been so nearly 
in like case with the weekly news- 
papers of New York that we can 
appreciate the difficulties they are 
now encountering owing to the printers’ strike, and 
can admire wholeheartedly the resourcefulness they 
are exhibiting. A few of them have indeed “ gone 
under,” but others are holding out manfully and are 
either keeping in touch with their subscribers by 
duplicated letters or are succeeding in producing a 
paper of some sort week by week. We admit, and 
we fancy there is not a weekly newspaper in this 
country that will not do so too, that we are not 
sorry to have the example set by us by our 
resourceful and energetic cousins, for when our 
own time comes for a similar struggle we shall 
now know what course to take, and if we are able to 
reach anything to equal the achievements of some of 
the leading papers of New York we shall indsed be 
proud of ourselves. Of all the efforts to beat the 
strikers that of the Scientific American is perhaps the 
most remarkable for ingenuity. That paper managed 
to bring out normal issues until October 25th, but on 
that day it appeared in a new and strange guise, for 
all the letterpress had been prepared on the type- 
writer instead of on ths composing machine. From the 
typewritten copy photographic transfers were made 
on lithographic stone and the whole issue, apart from 
a few standing pages of advertisements, was pro- 
duced lithographically. The result is excellent, and 
one cannot fail to be struck by two things. First, 
that the articles are shorter—always a blessing in 
these busy days—and secondly, that the big type, 
even with the natural defects inh>rent in the system, 
is much pleasanter to read than the ordinary smaller 
type of the typefounder. THE ENGINEER has steadily 
moved towards larger type, and we cannot help 
thinking that just as the small type of our fathers is 
rapidly disappearing so in th» course of time the type 
that we now consider relatively large will have to 
give place to larger and clearer characters. There is 
another extremely interesting point about the 
Scientific American method. The journal has 
been driven from its old course by the pressure of 
events. Is it possible that it will as a result find a 
new and better way of producing papers? In a short 
leader the editor says :—‘‘ The attempt, som2what 
crude though it be, suggests the ultimate elimination 
of composition and typecasting, with all the resulting 
economies. Herein lies a promising field 
for research and inventive skill.”’ If the present 
emergency should actually lead to the permanent 
adoption of what is now a temporary expedient it will 
not be the first time that the ingenuity of man has 
turned evil to good and has enabled him in the end to 
= more than triumph over the forces opposed against 
lim. 
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* * * * * 


ON Monday evening an interesting 


— little gathermg took place at the 
Batdiite, building of the Society of Arts in 


the Adelphi. The occasion was 
the establishment in this country of a branch of the 
Société des Ingénieurs Civils of France, and there 
were met together many men eminent in French 
engineering circles and several—not as many as we 
could have wished—British engineers. We must 
not be so ungallant as to omit to mention also 
that many French ladies graced this union of. engi- 
neers with their presence. The Société des Ingenieurs 
Civils, as Mr. C. H. Wordingham reminded us from 


the chair, was founded’as long ago as 1848 by a number 
of engineers,who, hadyreceived their training at the 
Ecole Centrale des Arts et Manufactures. The word 
“Centrale ’’ was for, the first two years included in 
the title, but in 1850,it was dropped and membership 
was thrown open to all engineers. For some years 
the society was not\regarded with favour by the 
State. Civil engineering was at that time a monopoly 
under the centralised régime set up by Napoleon, and 
those already within the charmed circle jealously 
excluded others. But in 1861, when the member- 
ship had reached five hundred, official Government 
recognition was secured, though even to this day 
State engineers and military engineers are not per- 
mitted to join the society. Twelve more years passed 
before the roll reached one thousand, and in the same 
year, 1872, the Hotel de la Société des Ingénieurs 
Civils de France was opened. The power, influence, 
and proportions of the body continued to increase, 
and in 1914 the membership had reached four thou- 
sand, members being then found not only in France, 
but in some fifty other countries. Its objects are 
very similar to those of our own Institution of Civil 
Engineers, but with this notable exception, that it 
fosters by the active help of its members technical 
training among workmen, foremen, and managers. 
Many members of this great Society are resident in 
Great Britain, and it is at their express wish that a 
branch has been opened in London. But, as Monsieur 
T. J. Gueritte, the acting president, pointed out in a 
brief address, more, much more, than the meetings 
of French members domiciled in England may be 
looked for. Many engineering works of a Franco- 
British nature are now under consideration—the 
Channel Tunnel and the improvement of Channel 
ports, for example—and it is hoped that the union of 
French and British engineers effected by the establish- 
ment of this branch of the ‘ Ingénieurs Civils” will 
facilitate their execution. There can be no doubt 
that such a result will ensue, but even were there no 
such direct result the association and intermingling 
of engineers of our two nations cannot fail to enlarge 
the minds and hearts of the members, to raise the 
status of engineers in Europe, and to lead, through 
the expansion of knowledge, to the improvement and 
development of engineering. 








Institution of Mechanical Engineers 


THE Institution of Mechanical Engineers met, on 
November 21st, in its own home at Storey’s-gate to 
discuss a paper on the ‘‘ Present Position of Mecha- 
nical Road Traction,” contributed by Mr. C. G. 
Conradi, of Derby. 

In opening the meeting, Mr. Mark Robinson, who 
took the chair, made a few remarks about the return 
of the Institution to its own home, and expressed the 
gratitude of the members to the Institution of Civil 
Engineers for the hospitality extended to them during 
the past four years. It was, he said, a slow business 
to get rid of the Government Department which had 
requisitioned the Institution building, and the process 
of rehabilitation was not yet quite complete. He 
hoped, however, that within a few weeks the whole 
of the establishment, including the library, would 
be returned to its former uses. 

After the secretary, Mr. Worthington, had read 
the minutes of the last meeting and given a list of 
the changes in the membership of the Institution, 
Mr. Conradi read some extracts from his paper. As 
however, we give, on page 546, the essence of the 
paper, very much as the author read it, it is only 
necessary to point out here that the paper does not 
go into the mechanical details of road vehicles at 
any great length, but deals rather with the relative 
merits of different types of wagons as means of trans- 
porting commercial loads. 

The discussion was opened by Mr. Legros, who 
said that if the developments which had taken place 
in the United States were any guide as to the future 
of mechanical road transport in this country, it was 
to be expected that the four-wheel drive would secure 
a large vogue on this side of the Atlantic. On the 
other hand, he did not anticipate a great future for 
the caterpillar form of tractor, as it was essential 
that vehicles travelling on the public roads should 
be fitted with springs, which are not readily applied 
to caterpillar tracks. In this connection, Mr. Legros 
pointed out that the high speed of the last type of 
‘‘tank ’’ was only attained after the introduction of 
springs, used to force the tracks down on to the ground. 

Mr. Thomas Clarkson confined his remarks chiefly 
to considerations of handling the loads of vehicles 
at the ends of their journeys and the development 
of organisations for the purpose of ensuring full 
loads, specially on return journeys. He said that it 
had not yet been settled which of the three principal 
types of motor—steam, petrol or electric—was the 
most economical. Each had its advantages for special 
services, but the price of thse fuel was really the 
governing factor. 

Dr. Hele-Shaw laid down the principle that road 
traction comprised three distinct parts, loading, 
locomotion and unloading, and it was not surprising, 
he said, that the first and last of the three problems 
had been, comparatively speaking, neglected. So 
much engineering talent had been concentrated on 








the evolution of the vehicle, and it had approached 


so nearly to perfection,” that attention should now 
be turned to the other two problems. The present 
condition of affairs resembled, he said, the placing 
of a good tool in the hands of a bad operator. Dr. 
Hele-Shaw strongly advocated the use of containers, 
on the Gattie principle, as the best means of rapidly 
dealing with the load at the ends of the journey, 
and pointed out the advantages of modern forms of 
barrow or hand truck in transferring the load to the 
road vehicle, illustrating his remarks with a small 
model of a jack truck. 

At the special invitation of Mr. Robinson, Mr. A. W. 
Gattie spoke briefly about the system of terminal 
facilities associated with his name, but the scheme 
is so well known to our readers that it is sufficient 
to mention that Mr. Gattie said that with his con- 
tainers and clearing house the traffic of London, 
which now occupies 100,000 road vehicles, could be 
handled by 5000 wagons. 

Mr. E. Batten said that no one wanted to adopt the 
four-wheel drive, but it might sometimes be necessary 
to do so. As to caterpillar tractors, he could not 
imagine who wanted them for road transport. They 
might be of use for such services as going into fields 
and bringing agricultural produce to the roadside 
for transference to lorries, but while the lorry was not 
suitable for going into soft fields, the caterpillar was 
not suitable for main roads. Mr. Batten supported 
the principle of the more intense agricultural develop- 
ment of this country by means of road transport, 
by pointing out that there was no “ bad land”’ near 
the great towns. In the more distant parts of the 
country there was, he said, plenty of land which 
was not cultivated on the plea that it was “ bad,” 
but near towns, where transport facilities were plenti- 
ful, one never heard of bad land. He urged the trans- 
mission of electric power along the main roads, 
rather than along railway routes, on the grounds 
that it would help the development of the country 
and enable electric vehicles to re-charge storage 
batteries as they ran along the road, and thus get 
prepared for journeys across country where they 
would be out of touch with the transmission lines. 

Professor Dalby asked for some more information 
about the trials made by the author to test the 
efficiency of differential gears, pointing out that by 
running continuously in a circle the conditions 
could be greatly exaggerated. 

In his reply to the discussién, Mr. Conradi ‘said, 
on the point raised by Professor Dalby, that the 
trials were made as nearly as possible similar in the 
case of the fixed axle and the differential gear machines 
and were carried out on a route comprising an equal 
number of right and left-hand turns. He had actually 
tried driving round a circle continuously, and it 
resulted in the breakage of the fixed axle. There was 
a little note of a change which is coming into the 
engineering profession, when Mr. Conradi said how 
much he was indebted to a lady, his wife, in the pre- 
paration of his paper. 

In thanking the author for his paper, Mr. Mark 
Robinson said that as long as forty-five years ago 
he designed a steam lorry equipped with a crane for 
handling the load. 








ELECTRICITY SUPPLY IN DEVON. 

Tue scheme for the utilisation of the water power 
resources of Devonshire, to which we have already referred, 
appears to be developing on a larger scale than was 
originally intended. 1t will be remembered that the idea 
was to impound some of the water flowing off Dartmoor 
and employ it in the generation of electric power for 
generai distribution. This scheme was in the hands of 
the Devon Hydro-Electric and Development Company, 
of which Mr. J. A. Purves, a civil engineer of Exeter, was 
the moving spirit, and had proceeded to the extent of a 
Bill being promoted in Parliament to give the necessary 
powers. 

It appears, however, from a report in the Western 
Morning News that the original company has been 
absorbed by a syndicate of which Sir Gerald A. Muntz is 
chairman and Mr. J. H. Wilson managing director. The 
financial terms upon which the rights of the company have 
been handed over to the Wilson Syndicate are not made 
public, but the general conditions are such as to assure the 
achievement of the objects the company had in view. The 
whole of the civil engineering work in connection with 
the original scheme remains in the hands of J. A. Purves 
and Co., and the syndicate has undertaken to supply 
more electrical power than would have been possible to 
develop from the water resources of Dartmoor alone. 

The syndicate will take up the responsibilities of the 
original company as regards the promotion of the Bill in 
Parliament, and, subject to the approval of Parliament, 
it is anticipated that the whole of the works originally 
contemplated on Dartmoor will be continued, with the 
possible exception that, having other sources of reserve 
power, the syndicate will be able to dispense with some of 
the reservoirs which were to be built to retain water in 
anticipation of the seasons when the moorland streams 
run low. 

The main purpose of the Wilson syndicate is said to be 
the establishment of copper refining works. Although 
to some extent the power developed by the Dartmoor 
water will be used in these works, vet in the process thus 
started large quantities of waste gases are produced, 
which will be utilised for the generation of electricity. 
The copper refining works are to be of very considerable 
size, and it is possible that the lignite to be found in Mid- 
Devon will be used as fuel. The copper would in the 
main be shipped from Spain, and the business contem- 
plated is so large that it would involve the development of 





Teignmouth or Dartmouth harbours. 
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Reinforced Concrete Tug. 


THE second of a series of six tugs under construction 
at the shipyard of John verMehr, Shoreham-by-Sea, 
Sussex, to the order of the Ministry of Shipping, was 
launched successfully on September 13th, 1919. In 
general arrangement the tug, as seen in the drawing above, 
is somewhat similar to those under construction by a 
number of firms throughout the country. The design 
and construc‘ion of the reinforced concre‘e hull, however, 
probably presen! some features of particular in‘erest, and 
the following deseription will be mainly confine thereto. 

The principal dimensions of the vessel are :— 


Length ... ... 125ft. 
Breadth ... ... ... 27ft. Yin. 
Depth moulded... 14ft. Qin. 


Displacement to 12ft. water line 685 tons 


These tugs are intended for sea-going service, and have 
triple-expansion engines of 750 horse-power and two 
Scotch marine boilers 1lft. long by 9ft. 6in. diameter, 
180 lb. working pressure and fitted with Howden’s forced 
draught system. The bunker capacity is about 80 tons. 

The forecas'le deck forward was originally intended to 
support a gun, and is now utilised for stowing anchors. 
Officers’ accommodation is provided under the main 
deck forward, and the crew is housed under the main 
deck abaft the engine-rgom, provision being made for a 
total complement of seventeen men. Two towing hooks 
with guide rings, &c., are fitted abaft the boiler casing, 
and the deck machinery comprises an automatic towing 
winch aft, a capstan aft for warping purposes, and an 
anchor windlass with warping drums forward. 


The whole of the hull, apart from minor details, is con- | 


s.ructed of reinforced concrete. with the exception of the 
engine skylights and boiler casing top, which are of steel, 
and the chart-house and part of the boat deck, which are 
of wood. The reinforcement consists principally of round 
mild steel rods, but part of the mesh work in the *tween 
(lecks and bulkheads is expanded metal. 
Conditions of Design of Hull_—(A) The working stresses 
adopted on the materials are as follows :— 
Lb. per sq. in. 
(1) Tensile stress on steel generally ..  ..  .. 16,000 
Tensile in skin slabs and outer corners of frames 15,000 
Tensile stress on steel in bulkheads 17,000 
Compressive stress on concrete generally 725 
Shearing stress on concrete alone .. .. .. 60 
Compressive stress on concrete in bulkheads. . * 900 
Tensile stress on steel shear members . 12,000 


(B) The loading conditions governing the princi; al 
longitudinal bending and shearing stresses are as follow * :— 


(a) Hogging condition. Vessel complete and fully equipped, 
but carrying no coal and no reserve feed-water. 
Peak tanks empty. Vessel on standard wave with 
crest amidships. 

(b) Sagging condition. Vessel complete with all coal stores 
and reserve feed-water on board ; peak tanks empty. 

Vessel on standard wave with trough amidships. 
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FIG. 5 


(C) The conditions governing the transverse bending 
and shearing stresses on the frames are as follows :-— 


(a) Vessel fully equipped resting in dry dock on a single 
line of blocks. Bunkers empty. 

(b) Vessel at maximum draught and immersed to upper deck 
level, account being taken of weight of structure 
and internal loads. 

(c) Vessel at minimum draught and in trough of wave, 
account being taken of weight of structure and 
internal loads. 


The decks are designed for a superposed load of 224 Ib. 
per square foot. Water-tight 
for a pressure of water extending up to the deck 
level. Feed and fresh-water tanks are designed on the 
assumption that they may be filled from the upper deck. 

Desiqn of Skin, Frames, &c.—The skin slabs were 
treated as continuous slabs supported by the frames and 
subject to the load due to a head of water up to the level 
of the deck. The water pressure being practically uniform 
over continuous frame spaces, the bending moment at the 
supports was taken as W L/12, and in the centre of spaces 
as W L/24. In addition to acting as slabs under bending, 
the bottom skin and the deck require to withs‘and longi- 
tudinal stresses of tension and compression under hogging 
and sagging conditions, whilst the side skins of the vessel 
have to withstand considerable shearing stresses under 
these conditions. 

Adequa‘ely to resist the bending s‘resses in the slab, 
a mesh work of reinforcement is provided close to each 





Ikh ; i 
eee SEC: SS moulded to the shape of the hull. 


| up shuttering to these outlines. 
| precast frames was made, wired together to template, and 


Swain Se 


at the corners of the openings where a sudden change in 
the area of the cross-section of the deck occurs. 

System of Construction.—The system of construction 
adopted consisted in precasting the frames complete in 
groups of six in the horizontal position and then erecting 
them on the ways like the frames of a steel ship. These 
frames formed a skeleton of the vessel, which was then 
covered with a fabric of reinforcing rods and expanded 
metal as the basis for the construction of the skin, deck, 
bulkheads, &c. After this meshwork was completely 
fixed and wired together, the outer shuttering for the skin 
was brought into position in large shop-repaired panels, 
The inner skin shutter- 
ing, formed of loose boards held up against timber fillets 
bolted to the precast frames, was put in position in courses 
as the concreting proceeded. 

Construction of Frames.—There is practically no parallel 
body in the vessel and no two frames are alike. Tem- 
p'a es for each frame were taken from the full-sized “‘ lay- 
off’? on the serieve board. The outlines of the frames 
were marked off from the templates on a prepared concrete 
cas‘ing platform, and arrangements were made for setting 
Reinforcement for the 


built into a complete unit wlich could be handled. The 


| first unit of each set was placed on the concrete casting 


face of the slab, and in the bottom and deck a separate | 
layer of longitudinal steel resists the principal longitudinal | 


stresses, whilst another intermediate system of reinforce- | : a f 1 
ment dea’s with shearing stresses in the-sides, bottom, and | greased paper was laid on the concrete surface when set 


| deck. 
The frames, of which typical examples are shown on Figs. 
6 and 7, page 546, were designed as complete stiff members, 


including the deck beams and pillars where they occur. | 
| was comple‘ed. 


Generally they contain a group of rods on the inner face 
and two rods only in the outer face of the precas‘ portion, 
the remaining meta! in this flange being made up hy 
| additional rods provided in the skin—-see Sec‘ion A B, 
| Fig. 6. Considerable compression reinforcement is pro- 
| vided in order to reduce the dimensions and weight of the 
frames, and the sections are everywhere capable of taking 
reverse stresses. 
| Generally the longitudinal s‘eel in the bottom and in the 
| deck is well distributed. and large concentra’ ions of heavy 
| metal are en‘irely avoided. Immedia‘ely underneath the 
| deck there is a thickening of the side skin arranged to 


| take a number of heavier longitudinal rods and at the 


| which encircles the vessel at this level. 


the engine and boiler-room openings, is continued past 
these openings to the peak bulkheads, and contains a 
number of substan‘ial longitudinal rods. In the deck 


itself additional transverse reinforcement is provided to | 1 
| member in the bottom of the vessel is the centre keelson, 


j act as an effective cross-tie at the ends of the above- 
/mentioned openings. This additional reinforcement is 
' provided as a precaution against cracking of the concrete 





| same time form a subs'antial fixing for the timber belting | 
A longitudinal | 


| stringer, which also runs under the deck at each side of | and dis‘ance pieces between the frames at the deck. The 


| position on the berth. 


platform and shuttered around the edges, the ends of the 
bond stirrups being allowed to project through the timber. 


| During concreting the reinforcement was kept alive under 


the vibration of a light pneuma‘ic hammer with a flat 
head, which was effective in getting a thorough filling of 
the moulds and a dense water-tight concrete. A layer of 


and on it the nex: frame unit was supported, shuttered 
on the edges, and concreied. This procedure of casting 
frame afer frame on top of each other was con‘inued until 
each set of six similar frames. one for each of the six tugs. 
The method is economical of shuttering, 
and enabled a considerab:e amount of intricate work to 


| be carried out under satisfac’ory conditions in a yard 


apart from the actual building berths, and even in advance 
of their construction. 

Erection of Frames.—The frames were easily parted 
from each other by wedging in between small sheet iron 
plates cas in at the edges. Lifting was done by means of 
a stiff timber cradle bolted to the frames at a number of 
poin‘s so as to reduce bending stresses in handling, and a 
-ton travelling crane transported and set the frames in 
Erection of the frames was begun 
at the s‘ern and was worked forward, the frames being 
set normal to the berth, and the tendency to tilt aft 
being counteracted by longitudinal rakers at the siern 


frames were stayed laterally by side rakers. The track for 

the travelling crane was laid down the centre of the berth 

and lified as the erection of the frames proceeded. 
Fixing of Reinforcement.—The principal longitudinal 


which carries a number of heavy longitudinal rods. Open 


spaces were arranged through the middle of the frames to 
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take these rods and at the same time provide a through 
bond for the concrete. The rods were passed through the 
openings as the erection of the frames proceeded, and 
long laps were provided at the joinings of the rods in the 
spaces between the frames. The longitudinal rods in the 
side keeisons and side stringers were similarly strung 
threugh holes previously left in the frames. 
The skin reinforcement is shown in Section A B, Fig. 6, 
and consists of :— 
(1) An inner layer of longitudinal rods to take the 
slab bending stresses. 
(2) An intermediate system of transverse rods, 
some of which make up the outer flanges of the frames 
and part act as additional shear reinforcement in the 





skin. 

(3) The outer layer of expanded metal, which resists 
bending stresses in the slab and at the same time pro- 
vides a close mesh of reinforcement continuous in 
every direetion. 

In the bottom skin and in the side strips of the deck 
there is provided :— 
(4) An additional system of longitudinal rods to 
assist in resis:ing the principal longitudinal s‘resses. 





The longitudinal rods in Layer No. | are placed along 
the outside of the precast frames passing between the 
projecting points of the bond stirrups. The transverse 
rods in Layer No. 2 are then fixed and wired to the pre- 
ceding system. Next the outstanding stirrup ends on 
each frame,are bent over the framejbars so as to furnish | 
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Mixing and Placing Conecrete.—The concrete used in the | might be prohibited from using the most badly congesteq 


construction of the vessels was gauged 1, 14, 1%, the 
aggregate consisting of gravel and sand drawn from the 
beach at Shoreham and passed through a jin. screen. 
The results attained under crushing test average 2250 lb. 
per square inch at seven days and 3500 Ib. at twenty-eight 
days, the requirements of the Ministry of Shipping being 
1600 lb. and 3200lb. respectively. The concrete was 
machine-mixed in Ransome mixers, and as it was being 


of the shuttering was also vibrated, the result being a very 
dense water-tight concrete, thoroughly worked all round 
the reinforcement. 








The Present Position of Mechanical 
Road Traction.* 
By C. G. CONRADI, of Derby, Member. 


importance to all members of the community, both indi- 
vidually and collectively as affecting the welfare of the 
Empire, that no apology need be made for bringing the 
question of mechanical road traction under general review 
at the present time. Thejactuallapplication of the power 


| Fiddley Grating Hinge 
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poured into place between the shuttering, pneumatic | the method of application. 


hammers kept the reinforcement vibrating. The outside | 
| quickly than horses, but it is only a time-saver when 


streets during certain periods of the day, and the stream 
might with very great advantage be made uniflow in the 
narrowest ones, as has been done in the case of tramway, 
in some towns, and also at the Front during the war, whilg; 
the construction of subways to take care of cross streams 
would materially assist matters. One frequently hears 
it stated that motors cannot compete with horses on short 
hauls, but this is not the fault of the motor so much as 
The motor truck is a time. 
saver , it will carry the same or a greater load much more 


moving. The comparatively high capital cost of jj 
mechanically or electrically propelled vehicles and the 
shortened working day necessitate the fullest use being 
made of them, and advantage should be taken of aij 


| accessory apparatus which will cut down the time lost jn 


loading or unloading or enable the vehicle to carry 4 
greater load. 
Sinee the average vehicle loses more time at. the lowding 


| point than at any other part of its route, devices which 
| assist rapid loading are perhaps most numerous. Remoy. 
able bodies or variations of the demountable princip!« are 


Transport of all kinds has become of such overwhelming | probably the most effective of such devices, and isolated 


cases have been in use for a considerable number of years, 


| The ‘* Lancashire ”’ flat, for instance, as used for con. 
| . 
| centrated heavy loads of linoleum and cotton goods, and 


lifted off by the ordinary goods yard cranes, has beei: in 
operation for at least twenty years, whilst removal con. 
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FIGS.6 AND 7—HALF SECTIONS OF REINFORCED CONCRETE TUG 


effective connection between the precast frames and the 
situ cast skin. The outer layer (No. 3) of expanded metal 
is then wrapped around ‘he vessel in large sheets. and the 
whole mesh work is well wired together. The details of 
this construction are clearly shown on Section A B, 
Fig. 6. 
gives hardly any deflection under the weight of a man. 


to the trains or vehicles on railways and roads is performed 


| more or less in an efficient manner, andffurther progress is 


The mat of meshwork so formed is very stiff, and | 


With a stiff skeleton to work on, such as is provided by | 
the precast frames, the erection of the skin reinforcement | 


ean be easily and rapidly carried out. 


difficulty in fixing the steel work and tying it up together. 


such as occurs when the work is done close to an outside 
There is 


mould, as in complete monolithic construction. 


Both sides of the | 
meshwork are accessible to the workmen, and there is no | elimination of handling, is bound to score heavily over the | 
| railways on the shorter hauls, and under certain circum- 


| stances even on long hauls. 


continually being made, if only slowly ; but the methods 
employed for handling and carrying the goods are in most 
cases exceedingiy crude, very few serious attempts having 
been made to employ the apparatus already available or 
to evolve new methods and machines for the saving of 
time and labour. 

Where full loads can be obtained, the road vehicle 
working direct from door to door, with the consequent 


|in the way of the economical operation of this traffic is 


a further advantage that the metal can be cleaned imme- | 
diately before the erection of the shuttering, while the | 
concreting can be begun immediately thereafter. avoiding 


the warping of beards and opening of joints which occurs 


When the skin reinforcement is complete, the outer | 
shuttering, which has been previous!y made up in large | 
panels, moulded to the exact shape of the outer surface, 
as taken from the full-sized lines, is placed and supported 
in position, being kept at the required distance from the 


reinforcement by means of concrete spacers. 


distance at dow and s‘ern where’ the angle is steep. 


No interior 


shuttering is required for the bottom. except for the short 
On 


the sides of the vessel the interior shuttering consists of 


wooden fillets bolted to the frames. 


These boards were 


set in positicn in horizontal ccurses as the concreting of the 


sides was brought up. 
The shuttering {vr 


the decks is supported on fillets 


bolted to the deck beams, and was fixed before the deck 


loose boards fitted in the frame spaces and held against | 
' 


steel work was placed. 


the obtaining of full loads in both directions, and the con- | 


stitution of freight exchanges becomes a necessity. Road 


haulage contractors are, however, soon involved in the | 
same difficulties as the railway companies when mis- | 


when the timber is exposed to the weather for long periods. | cellaneous traffic is to be dealt with, as terminals with | 


large collecting and sorting accommodation have to be 
provided. Proposals such as have been put forward by 


Gattie for collecting and delivering” miscellaneous parcels | 


and goods traffic have much to commend them theo- 


One of the great difficulties | 


| tractors have made use of the system by arranging for the 
| bodies of their pantechnicons to be made detachable. A 
| simple arrangement, illustrated by Fig. 1, is to provide plain 
| flat bodies and sets of pulley blocks which are suspended 
| from the roof of the warehouse,-and for men to lower the 
| bodies on to the vehicles when these have been backed into 


position. An improvement on this was designed by the 
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FIG. 1 


retically, but, although they do not present any difficulties | 


on the engineering side, they appear to require further | 


consideration from the commercial and operating point of 
view before any hope can be entertained of practical success. 

Much of the traffic congestion in our large towns is due 
to the slow-moving horse, and the only practical means of 
speeding up the bulk is to eliminate the horse altogether 
from the most congested areas. This would no doubt come 
about automatically in course of time, but meanwhile the 
waste of time and energy continues. Slow-moving traffic 


* The Institution of Mechanical Engineers.—Abstract, 


| author some time ago in which the lifting gear was 
| embodied in the motor chassis, the lifting gear then being 
| always available irrespective of position, and the bodies 
were supported at one end by sling chains from the roof 
| and at the other on the edge of the loading deck, as shown 
by Fig. 2. Where the roof is strong enough to carry the 
| weight and there is no necessity to move the bodies from 
| the loading point until required by the motor vehicle, this 
|is @ very satisfactory method, and much the quickest in 
operation, 
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In an extensive system using such an arrangement of 
body @ cheap slow-speed electric vehicle which might 
be designated the conveyor and used to lift, convey, and 
deposit the bodies as dealt with, could in the case of railway 
transport supply the link between the wagon and the road 
vehicle without any upheaval of existing methods or the 
yrovision of expensive machinery and buildings. 

Several methods employing bodies which can be rolled 
off are in use ; one, for instance, is that shown in Fig. 3, 
and known as the Stamper loading truck. In this system 
at each end of the journey a truck or trolley is provided 
onto which the body is transferred from the lorry by means 
of a winch. The truck is arranged with a standard type 
ot forecarriage and draw-gear which enables it to be moved 
if desired. The truck has no springs, so that the height 
remains constant, and consists of a framework provided 
on the tup with a number ot rollers, a similar set of rollers 
ping fixed on the motor chassis. The tail end of the truck 
is formed with sloping guide plates, which engage with 
rubbing plates attached to the rear of the motor vehicle, 
so that when backed togethe: their heights and that of the 
two sets of rollers are the same. 

Another system, using tender lorries and designed with 
a view to obviating trouble in obtaining accurate align- 
ment bet ween the two vehicles for the transfer of the bodies, 
is tha’ illustrated in Fig. 4 and known as the D.C.C. 





Chain to roof 








Fig.2. Demountable body 
hung from roof. 


hour; it is more compact than the four-axle with two 
independent vehicles, and much easier to manceuvre, 
being somewhat on a par in this respect with a horse and 
lorry, although the side-stepping action of the horse can 
never be wholly equalled. 

Unloading, as a rule, presents less difficulty than that of 
loading, and in the case of rough material such as sand, 
road metal, &c., the now familiar tipping body is the most 
commonly used. Electric tipping lorries are extremely 
useful for refuse disposal, coal transport and such work, 
the tipping gear being either hand or power-operated by a 
small separate electric motor. In one such lorry—the 
Orwell—the tipping gear is arranged with two screws of 
different pitch, and in such a manner that during operation 
the body is carried to the rear at the same time as it is 
being tipped, whilst in another—the G. V. Constable— 
the body is moved out by a single screw until a balance is 
obtained and then tipped, the power required being 
thereby reduced. A special feature is the method of 
mounting the door so that it remains in position whilst the 
body talls away from it and leaves a very free opening. 
The advantages of the “ electric’ for municipal and all 
town collection and delivery work are being rapidly recog- 
nised, and a great increase in this type is to be looked for 
in the near future. 

An eleettic vehicle which has been specially designed by 
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Fig.4 Removable body system (D.C.C.) with Alignable 
Frame on horse lorry 
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of these three main classes of vehicles when their running 
costs, based on their nominal capacities, are compared, and 
it will be noticed that the “* petrol” after the 3-ton point 
is reached has to give place to the “ steamer,” whilst the 
latter also approaches very closely to the “ electric ” after 
5 tons is reached. Beyond capacities of 5-6 tons it is 
probable that the electric would be built as a tractor with 
trailer or semi-trailer. The very wide range of the “ elec- 
tric’ should be noted, and if the “ petrol-electric ’ be 
admitted to this class all work, excepting where speed is 
&@ sine qué non, comes within its scope. 

The advantages of the “ electric’? might be briefly 
stated thus :—Cost of energy is low, and until the effect 
of war conditions was felt had been steadily decreasing, 
no power is consumed whilst at rest, can be easily controlled 
by unskilled labour, horse drivers being taught to drive 
efficiently in a few days or even hours, the overall length 
is short, they have a high figure of reliability due to simple 
construction and the absence of rotating parts, and conse- 
quently low repair costs, they are clean, sanitary and free 
from fire risks. The most common, in fact practically 
the only, criticism levelled at the electric vehicle is its low 
speed, but what is required for town work, where this type 
has its field, is the maintenance of a reasonably high average 
speed. This is obtained by electric vehicles because of 
their jeasy controlfand high acceleration, and{numerous 


to 











Fig.5. Electrically operated tipping body (Conradi) 
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FIGS. 2-5—-ROAD VEHICLES FOR THE CONVEYANCE OF GOODS 


system, the inventors being Messrs. Dalziel Crocker, and 
the author. The main underlying idea in this case is the 
provision of a loose frame carrying the body, and which 
can be twisted in any direction or traversed across so as to 
bring its rails into true alignment with those of the other 
vehicle, the two vehicles having previously been only 
approximately and quickly placed in alignment. In this 
case after the vehicles have been roughly positioned and 
the connecting rails dropped into their sockets, one or 
both ends of the frame carrying the rails on the tender are 
drawn across until the rails are in alignment with those on 
the motor vehicle. It will be readily seen that an opera- 
tion such as this is necessarily much quicker and easier 
than trying to meet the same end by see-sawing the 
mo‘or back and forward. A feature of the D.C.C. system 
is that the body can be taken off or put on to the tender- 
lorry at either end, whichever happens to be handiest at 
the moment. 

What amount in effect to removable bodies are the 
trailers, semi-trailers and road trains, whilst they have the 
advantage vider favourable cireumstances of enabling a 
greater load to be hauled by the same power unit. In this 
connection the law regulating the construction and use of 
trailers has done much to limit their edoption, the main 
points to which exception may be iaken being that the 
speed of a motor vehicle hauling a trailer must not exceed 
five miles per hour, and that it must not haul more than 
one at atime. There is no reason whatever why trailers 
should not be operated safely up to 10 miles per hour, and 
this would at one sweep double the nominal capacity of 
the combination for doing work, and by fitting them uni- 
versally with rubber tires no more damage would be done 
tothe roads. For bulk loads trailers or road trains drawn 
by suitable tractors form a very economical combination, 
but their use in congested areas should be confined to 
night work. 

With the semi-trailer the tractor partly carries and 
partly hauls the load, the front end of a two-wheeled 
vehicle being carried on a platform directly over the rear 
or driving wheels. Additional load on a semi-trailer 
Provides additional adhesive weight, but never more 
than 40 per cent. of the total. The three-axle arrange- 
ment thus obtained is allowed to run up to 12 miles per 





the author for such house-to-house visitation work is 
shown in Fig. 5. In this case the entrance is at the front, 
the driver’s cab being dropped between the side members 
of the chassis to such an extent that only one step up is 
required to enable the driver to mount, considerable 
time and energy being thereby saved. A special “‘ inch- 
ing” or “‘ leading ’’ control is also provided when desired 
for use in refuse collection, whereby the vehicle can be 





° 
30 
224 
« 
. 
e 
. 
e 
: 4 
6 
oS 
i) 
o 
° ‘ 5 6 ’ ° 
RATED CAPACITY OF VEHICLE IN TONS Serene 
« ENGINEFP’ -. 


FIG. 6—CURVES SHOWING COST PER MILE 


steered and driven slowly from ground level. thus obviating 
the necessity for the driver’s mounting into the driving 
seat for a movement of probably only a few yards between 
stops. It will be observed from a consideration of the 
characteristics of the various types of machines that there 
should be little competition between them, each having a 
fairly well-defined sphere of usefulness. The competition 
is rather between horse and motor, and even then only for 
short-distance work, where in some cases the former still 
has some advantages, Fig, 6 shows the relative position 





observations go to show that when compared with petrol 
vehicles on the question of speed, the latter, with probably 
75 per cent. greater maximum speed, has no time saved 
to its credit at the end of the day. 

Dealing with the suggested desirability of eliminating 
the differential gearing, the author described some tests 
which he had conducted on a 15 ewt. Eleetromobile van. 
The vehicle during the different tests was run over the same 
course by the same driver, and under the same weather 
conditions. It was designed for a speed of 15 miles per 
hour and weighed, complete with battery, 30 ewt. The 
electrical equipment consisted of a 60-cell A4 Edison 
battery supplying current to a double commuta‘or motor 
and with a modified series parallel system of control. 
The chassis was arranged with an all-gear drive, the motor 
driving the live axle through double reduction, double 
helical gear, whilst a bevel differential of normal type was 
fitted. The differential was securely locked when required, 
by the insertion of brass blocks between the pinions and 
meshing with the same, no movement being then possible. 
The current consumed was measured by a Sangamo 
ampére-hour meter, and showed current as charged to the 





Condition of Ampére-| Ampére-} Saving. 
differential. Load. | Miles. | hours. | hours | percent. 
per mile 
Locked .. ..| Light | 18.1 100 | 5.52 ee 
Free Light | 18.1 93 | 5.18 7 
Locked llewt.| 18.1 125 | 6.90 - 
Free 11 ewt. 18.1 110 6.08 12 








battery, not battery output, as is more generally the case 
It will be observed from the tabulated results that both 
light and loaded the consumption of current is greater 
when the differential is out of ac'ion, the percentage differ 
ence increasing with increase of load. This is to be 
expected, as with increased load the tires will grip the road 
better and more power be required to cause one wheel to 
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slip when travelling on a curve. As the machine runs 
entirely on ball bearings, the whole of the additional 
power is apparently absorbed by extra wear on the tires, 
the face of the tires, even after only a small mileage, had 
been run, presenting a totally different appearance from 
that of a tire running under ordinary conditions. 

The question of passenger transport has not been speci- 
fically treated, but from what has already been said it will 
be clear that the bulk of the general work will be carried 
out by petrol vehicles, although the steam, electric battery, 
and petrol electric-driven omnibuses, and where the 
trathc route is well defined the electric trolley omnibus 
and tramear, have their fields. The latter, however, 
appears to have had its day of usefulness, and in all like- 
lihood will largely be replaced by railless vehicles, the 
obs‘ruction caused by the track and its cost of maintenance 
being the béte noire of the rail-bound system. Electric 
runabouts and small closed cars will no doub: come largely 
in‘o use for town work and be used by ladics for shopping 
purposes and by professional and business men making 
calls, their ease of con‘rol, cleanliness, quietness, and 
economical operation being greatly in their favour. 

In conclusion, the goods transport problem might be 
summarised as follows :— 

(a) The collection and delivery of miscellaneous 
traffic from traders having an intermittent daily 
average of only a few hundredweights. 

(6) The colleetion and delivery of miscellaneous 
traffic from traders having sufficient traffic to warrant 
the use of containers or demountable bodies. 

(c) The transport of bulk loads for short dis‘ances. 

(d) The transport of bulk loads for long distances. 

(a) calls for the use of economical vehicles with high 
acceleration and easy control, such as is obtained in the 
electric vehicle, the high powered petrol vehicle on such a 
service being wasteful of fuel and highly expensive in 
repairs, and the provision of sorting facilities at one or 
both ends of the main journey. 

(6) necessitates the provision of apparatus for loading 
and unloading the complete bodies with an average weight 
of probably 3 tons, together with the provision of sorting 
space at one or bo h ends of the main journey. 

(c) The most economical method of dealing with bulk 
loads for short distances, except possibly in cases where rail- 
way sidings and loading machinery is already installed, 
would appear to be by road vehicles with bodies designed to 
suit the particular traffic to be dealt with, and by the 
adoption as far as possible of loading and unloading 
labour-saving devices. The use of road vehicles has the 
advantage of reducing the handling of the goods to a 
minimum. 

(d) Goods in bulk to be transmitted long distances 
appears to call for containers of some form suitable for 
transfer to and carriage by rail. This means haulage by 
road vehicle and the lifting of the body into the rail wagon 
by overhead crane. Where machinery exists for even 
the loading only of materia! such as, say. limestone, coal 
and iron, it would not appear to be economical to provide 
separate containers, the additional tare weight and possible 
reduc ion of net paying load more than compensating for 
any saving which might accrue from their use. The 
miscellaneous traffic may be long or short distance, and all 
of it required to be sorted. The railway companies and 
a few of the haulage and express delivery contractors 
have the necessary sorting space, and therefore all mis- 
cellaneous traffic should be more economically dealt with 
by them, and the short-distance goods then conveyed by 
road from the terminal sta‘ion to points within a radius of, 
say, 10 miles, arrangements being made so that the vehicles 
ea!ll on the return journey for miscellaneous goods. 
Handling would be reduced and much time saved on short- 
distance goods, and the uneconomical local goods stations 
done away with or only used for bulk traffie where such 
exists. For all such traftic the road vehicles should be 
provided with removable bodies into which the traffic 
can be sorted ready for the vehicle on its return to the 
station. Traders delivering their own goods would prefer- 
ably use electric vehicles within a radius of 10 miles, 
and petrol vehicles beyond this, with, when required, 
* steamers ”* for the heavier werk. 








Naval Notes. 


Australian and Indian Appointments. 


A NUMBER of appointments are still vacant for 
officers in the Royal Australian Navy, details being given 
in a recent Admiralty Order. Among the officers required 
is one Engineer-Lieutenant for the training of personnel 
at the R.A.N. Depét, Williamstown. The period of 
appointment is for two years, and embarkation is to take 
place as soon as possible. The Royal Australian Navy 
needs also twenty-five engine-room artificers, four mech- 
anicians, and fifty stoker petty officers. Ratings selected 
will be required to sign engagements for general service in 
the R.A.N. for a period not less than two years. We under- 
stand, further, that the India-office is prepared to receive 
applications from members of H.M. Forces for appoint- 
ments as probationary Indian Forest Engineers, which will 
be made in January next. Applications must be received 
not later than December 15th, 1919, on a printed form 
obtainable trom the Revenue Secretary, India-office, 
Whitehall, London, S.W.1. While preference will be 
given to candidates who have served in the Navy, Army, 
or Air Force during the war, actual war service is not 
essential. No age limits are fixed, but candidates are 
more likely to be selected if between twenty-one and 
twenty-six years of age. Every candidate must be a 
natural-born British subject. Candidates may be married 
or unmarried, but preference will be shown to the latter. 
In the case of candidates who have served in H.M. Forces 
it is essential that they should have received a good general 
education, such as would ordinarily enable them to pursue 
a course of study at a university and obtain a degree. 
Preference will be given to those who have had some 
university training in mechanical engineering and whose 
course of study has been interrupted by military service. 
An elementary school education is insufficient. Army 
certificates of education do not represent an adequate 


standard of attainment. Practical experience in mech- 
anical engineering, and preferably experience in the con- 
struction and working of light railways or tramways, or 
of portable sawmill appliances, or of timber transport by 
ropeways and skidders, gained either in civil or in military 
or quasi military service, is very desirable. Candidates 
must satisfy the India-office Medical Board as to their 
physical fitness for the strenuous work of the Indian 
Forest Engineering Service. Particular stress is laid on 
good vision and hearing. Selected candidates will be 
trained for a period, as yet undetermined, but probably 
extending to one year. The place of training will be 
America or Canada, or possibly both America and Canada. 
All further particulars, including conditions of pay, pro- 
motion, leave, and pension, may be obtained from the 
India-office. "We may mention, however, that an assistant 
forest engineer draws pay at the rate of Rs. 450 a month 
—equivalent to £360 a year when the rupee is at Is. 4d., 
or to £540 when the rupee stands at 2s., as it does at pre- 
sent—from the date of his reporting his arrival in India, 
No guarantee is given as to the rate of exchange in the 
future. 


Reducing the Fleet. 


It would be more interesting than profitable to 
speculate as to the composition of the Navy List twelve 
months hence, so far as ships are concerned. So many 
vessels have been removed since the Armistice, and so 
many are awaiting condemnation, that it is scarcely possible 
to say at a given moment how many effective units of 
each type we still possess. In the case of armoured ships 
all battleships of the pre-Dreadnought type, excepting the 
Lord Nelson and Agamemnon, have been removed from 
the list, and it is considered most probable that the same 
fate will shortly befall the earlier Dreadnoughts, such as 
the nameship herself, the three Bellerophons, the two St. 
Vincents, and the Neptune, Colossus, and Hercules. 
Certain of these vessels are still employed on subsidiary 
service, e.g., the Téméraire, which is now cruising as a 
school ship for cadets, but most of them are in charge of 
care and maintenance parties, which is the halfway-house 
to the scrap heap. The Indomitable, which was one of 
our earliest battle-cruisers, has already been placed on 
the sale list, and her sister, Inflexible, is expected to follow 
early in the coming year. Only ten years ago these two 
vessels, together with the ill-fated Invincible, formed a 
squadron which in speed, gun power, and homogeneity 
was unrivalled. Apart from the trouble experienced with 
the gun mountings of Invincible, which were worked by 
electricity, the ships were completely successful, and all 
proved magnificent steamers. In 1908, it will be remem- 
bered, the Indomitable, with our present King on board, 
made the Transatlantic passage at an average speed of 
25 knots, without any forcing ot the machinery. As 
fighting ships they were somewhat deficient in protection, 
having only 6in. armour on the water line—not 7in., as 
given in the text-bocks—and very meagre horizontal 
plating. At Jutland the Invincible was destroyed by a 
German shell which struck the roof of a 12in. gun-house, 
the flash of theexplosion penetrating, it is supposed, to the 
magazine below. A drastic sweep is to be made of all 
light cruisers down to and including the ‘“ Boadicea”’ 
class, though the last unit of this class was completed 
only six years ago. The fact that such comparatively 
new ships should be discarded emphasises the Govern- 
ment’s determination to curtail naval expenditure. As 
we are now well supplied with fast light cruisers the loss 
will not be severely felt, but it is impossible not to regret 
the premature disappearance of so much valuable material. 
Among the many destroyers on the sale list are the remain- 
ing “ Tribals.” Originally there were twelve boats in this 
—‘*F’’—class. At the outbreak of war, as the Sixth 
Flotilla, they were attached to the Dover Patrol, in which 
they performed magnificent service and suffered heavy 
less through torpedoes and mines. Submarines of every 
class are going in batches to the shipbreaker. Most of the 
B, C, D, and E boats have disappeared or are about to do 
so, and several of the large steam-driven K boats have 
been paid off for disposal. Apparently their steam 
machinery is held to disqualify them for inclusion in the 
fleet of the future, but in all other respects they are 
thoroughly up-to-date, and no other Power possesses 
submersible vessels equal to them in size, speed, and 
general fighting power. It appears that the “H”’ and 
‘*P” classes are to be removed en bloc, since it is officially 
notified that their reserves of spare parts, &c., are not to 
be renewed. The H boats were of American design, and 
the rirst group of them, ordered in 1914 by Lord Fisher, 
were completed very quickly and crossed to Europe in 
the following year under their own power. They displace 
only 467 tons when submerged and have a surface speed 
of 13 knots. Four were lost during the war, one being 
irreparably damaged by an Austrian air bomb while it 
lay in dry dock at Venice. The ‘‘R”’ class boats were 
built for the special purpose of destroying hostile sub- 
marines. They are quite small and very uncomfortable 
to live in, but the armament of six torpedo tubes and the 
remarkably high speed of 15 knots below water would have 
made them formidable antagonists to any U boat. As, 
however, they were not finished until shortly before the 
Armistice they had few opportunities of showing what they 
could do. 


Casualties at Jutland. 


Now that an authoritative list has been pub- 
lished of the casualties in the Battle ot Jutland it is possible 
to form. a clearer idea of the extent to which the various 
sections of the Grand Fleet were engaged. As was to be 
expected, the losses were heaviest in Admiral Beatty’s 
command, which bore the brunt of the combat. Of the 
six battle-cruisers with his flag, two, the Queen Mary and 
Indefatigable, were sunk outright, the loss of life in these 
ships being 1258 and 1017 respectively. There were no 
survivors from the Indefatigable, and only six from the 
Queen Mary. The Lion, which, as Admiral Beatty’s 
flagship, naturally attracted a large share of the enemy’s 
fire, suffered rather severely, losing 95 killed and 51 
wounded out of her total complement of 1229, 
the casualties thus representing 11.87 per cent. The 
Princess Royal had 19 killed and 81 wounded, or 





100 casualties in all, being 8.31 per cent. of her 


complement of 1202. The Tiger, which had 
officers and men on board, escaped more lightly, losing 
20 killed and 46 wounded, or 5.15 per cent. Singulane 
enough, no one was killed or wounded in the New Zealand, 
which as Rear-Admiral Pekenham’s flagship was hotly 
engaged. The Fifth Battle Squadron—Queen Elizabeths 
—which was supporting the Boettle-cruiser Fleet, was 
roughly handled at timer, as its losses testify. The Malaya 
suffered most, losing 33 killed and 68 wounded, or 9.78 per 
cent. Many of these casualties resulted from a cordite 
fire which broke out in the 6in. battery. Everyone has 
heard of the Warspite’s involuntary dash at the enemy 
when her steering gear jambed. During this period ghe 
was under a tornado of fire at close range, but escaped 
serious damage and had only 9 killed and 32 wounded. Tho 
Barham, flagship of Admiral Evan-Thomas, had 22 killeq 
and 46 wounded. There is little doubt that the robust 
protection of these battleships saved them from graye 
injury and limited their casualties. In proportion to 
complement the light cruisers suffered heavy losses. Thug 
the Chester had 29 killed and 49 wounded out of 1 com. 
pany, of 424, which was 18.39 per cent. The Southampton 
with a larger complement, fared badly too, losing 29 killed 
and 60 wounded, or 17.87 per cent. The grim distinction 
of having the largesi percentage of casualties apart 
from ships that sank—belongs to the Broke flotilla leader, 
Two hundred officers and men were crowded into thig 
small vessel—1704 tons—-of whom 47 were killed. and 3¢ 
wounded, a percentage of 41.50. As leader of the second 
half flotilla the Broke took part in the night torpedo 
attacks on the retreating enemy and came under point. 
blank fire. The only ship in the Batile Fleet proper which 
sustained any casualties from gun fire was the Colossus, 
This battleship was straddled at long rage and had nine 
men wounded. The immunity enjoyed by the Battle 
Fleet, whose fire is known to have inflicted very heavy 
losses upon the enemy, shows how completely the German 
morale had collapsed in the concluding stages of the action, 
Approximately 60,000 officers and men were serving in 
the Grand Fleet at Jutland, and our total casualties were 
6688, i.c., 6014 killed and 674 wounded. In no previous 
naval action recorded by history was the proportion of 
killed to wounded so enormous, but the causes of this dis. 
parity are too obvious to require explanation. Taking 
our Jutland casualties as a whole, we find that they repre. 
sented 11.14 per cent. of the force engaged. The corre. 
sponding figure at Trafalgar was 9.51, at Camperdown 
10.03, and at the Nile 11.22. But as in none of these 
battles did the actual mortality come within measurable 
distance of the rate at Jutland, we are justified in conclud- 
ing that naval warfare of the present age is far more deadly 
than it was in the days of old. 
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LAUNCHES AND TRIAL TRIPS. 


H.M.S. CRETECABLE ; built by Wear Concrete Building Com. 
pany, Limited; dimensions, length 125ft., beam 27. Isft 
engines, triple-expansion ; constructed by MacColl and Pollock; 
Limited ; trial trip recently. 

War Appte ; built by National Shipyards, Limited ; dimen- 
sions, length 303ft., breadth 42ft. 9in., depth 23ft.; to carry 
4000 tons ; engines, triple-expansion, 22in., 36in. and 59in. by 
39in. stroke, pressure 85 Ib.; constructed by McKie and Baxter, 
Glasgow ; trial trip, Friday, October 24th. 

War Trencn, “CC” type steamer ; built by National Ship- 
yard, Limited ; dimensions, length 331ft., breadth 46ft., depth 
25ft. 6in.; to carry 5000 tons deadweight ; engines, triple- 
expansion, 25in., 4lin., and 68in. by 45in. stroke ; constructed 
by David Rowan and Co., Limited ; launch, Tuesday, 11th inst. 


. 

PoRTSCATHO, steel screw steamer; built by Irvine's Ship- 
building and Dry Docks Company, Limited ; to the order of 
R. McNeil and Sons, Cardiff ; dimensions, length 342ft., breadth 
46ft. 9in., depth moulded 25ft. 6in.; to carry 5200 tons dead- 
weight ; engines, triple-expansion, 25in., 45in., and 68in. by 
45in. stroke, pressure 180 1b. per square inch ; constructed by 
Richardsons, Westgarth and Co., Limited; launch, Tuesday, 
November I Ith. 

KippErpore, “B”; built by Swan, Hunter and Wigham 
Richardson : to the order of Shipping Controller, taken over by 
Peninsular and Oriental Steam Navigation Company ; dimen- 
sions, length 400ft., breadth 52ft., depth 31ft.; to carry 8500 
tons deadweight ; engines, triple-expansion, pressure 180 lb., 
fitted forced draught ; constructed by the builders ; launch, 
November 22nd. 

War Buarata, “ E” ; built by Jarrow Shipyard and Palmers’ 
Shipbuilding and Iron Company, Limited; to the order of 
Shipping Controller ; dimensions, length 400ft., breadth 52ft., 
depth moulded 31ft.: to carry 8450 tons deadweight ; engines, 
triple-expansion, 27in., 44in. and 73in. by 46in. stroke, pressure 
180 th., fitted Howden’s forced draught; launch, Monday, 
November 24th. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. D. M. Watson, B.Se., A.M. Inst. C.E., has entered into 
partnership with Messrs. Dodd and Dodd, MM. Inst. C.E., civil 
and consulting engineers, of County Chambers, Corporation- 
street, Birmingham. The name of the new firm is Dodd, Dodd 
and Watson. Telegrams, ‘‘ Culvert, Birmingham,” and tele- 
phone, Central 5918. 








Conrracr.—Marshall, Sons and Co., Limited, Gainsborough, 

have received an order from the Yorkshire (West Riding) County 
Council for four: 10-ton compound steam road rollers, four 
“Marshall” patented quick-lift ‘searifiers, and four living and 
sleeping vans. 
Ex-British WestTincnouse Assoctation. — The 
annual reunion dinner will take place in the Holborn Restaurant 
on Friday, January 23rd, at 7 p.m. Inquiries should be addressed 
to the hon. secretary, Mr. L. S. Richardson, 14, Sydney-road, 
Richmond, Surrey. 

LANTERN Stipes For Lectures.—Marshall, Sons and Co., 
Limited, of Gainsborough, ask us to state that they have 4 
large selection of lantern slides illustrating steam engines, boilers, 
road engines, &c., and that they will be pleased to lend sets for 
lecture purposes in technical colleges, schools, &c. 


Iron AND STEEL InstITUTE.—Dr. J. E. Stead, F.R.S., F.1.C., 
has been nominated by the Council of the Iron and Steel Institute 
as President for next year in succession to Mr. Eugene Schneider. 
Dr. Stead has been a member of the Council since 1895. He was 
elected Vice-president in 1910, and for some time has been the 
senior Vice-president of the Institute. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Iron Trade and the Coal Bombshell. 


Sir AUCKLAND GErEDDES’ statement this week 
indicating that domestie coal alone is to be reduced 10s. 
per ton has been received by the iron trade in this district 
with intense surprise. Coal has hitherto been advanced on 
a flat rate applying to all quantities and types, and it was 
generally expected that the promised reduction would be 
a flat rate reduction irrespective of kind. Staffordshire 
ironmasters view the position with alarm, and contend that 
if any reduction at all is made it should be in industrial fuel, 
the high price of which is responsible in a considerable 
measure for the present high cost of products. It is 
argued by some members of the iron trade here that it is 
conceivable that Sir Auckland Geddes hopes to keep the 
price of industrial coal down by restricting profits and by 
vet ting more coal sent abroad at high prices. But against 
this proposition it is shown that the extent to which foreign 
markets can be exploited depends upon the total volume 
of production, and that we have still to see whether pro- 
duction can be improved, or even tnaintained, in a specule- 
tive industry like coal raising under such a system of re- 
stricted profits as the Government seems to contemplate. 
The coalowners of Cannock Chase, where house coal is 
mainly mined and where the existing advances on pre-war 
rates aggregate 19s. per ton, are enormously perturbed by 
Sir Auckland Geddes’ statement. All sorts of anomalies, 
they declare, are bound to arise. Some qualities of coal are 
just on the border line between household and industrial 
fuel, and they ask who is going to decide which is which 7 
Again, it might happen, the owners point out, that slack 
for industrial purposes might be more costly than house- 
hold coal under the new arrangements. It is true that the 
price of fuel for industrial purposes may be less in some 
cases than the average cost of production, but the circum- 
stances vary largely according to the pits. A compara- 
tively new pit producing coal of a hard nature at present 
prices will pay, but quite a number, even at current rates, 
are not paying their way, and have to be subsidised, 
It is assumed that the financial aspects of this latest 
Government order will be further elucidated. Clearly 
elucidation is seriously necessary. 


Iron Prices Tend Upward. 


There is a general quickening of activity through- 
out the Staffordshire iron trade. The last two months of 
the year are generally busy, even in the slackest times, 
and increased pressure is now everywhere apparent. The 
Black Country mills could take on at least twice the 
quantity accepted if they were able to execute the offered 
contracts. The finished iron trade is busy, with abundance 
of work in reserve, numerous offers having to be refused. 
Any revision of prices is delayed pending the Government 
announcement as to railway rates and coal, but makers 
have no difficulty in getting better prices from their 
customers. The existing great shortage of iron and steel 
will, it is believed, have a distinctly advancing effect upon 
the prices before the end of this year. There is no official 
change in prices, but good Crown bars are nolonger obtain- 
able at £22 10s. Foreign competition is negligible, though 
both America and Belgium are sending small consignments 
of bar iron, mostly to aid the nut and bolt industry, at 
25s. to 35s. per ton under Staffordshire rates. American 
prices have further appreciated. The quotation for 
December-January delivery is £20 5s. c.i.f., equivalent to 
about £21 5s. delivered in the district. Belgian prices 
are about £21 delivered locally. Consumers who are 
anxious to provide against contingencies are ready enough 
to arrange supplementary supplies from any source, but 
the fears of the home producer on the score of American 
competition have been greatly allayed by the events of the 
past two months. There are very few galvanised sheets 
on offer, and prices have again advanced £1 per ton to £37. 
For lots of less than two tons £37 10s. is required. District 
millowners who have sheets to sell are restricting their 
operations to the home trade, owing to transport difficulties 
and the congestion which prevails at the port of Liverpool. 
A much better output of sheets would be made if steel bars 
could be obtained in the required quantities. It is stated 
that activities are being hampered at some of the Welsh 
steel works through the irregularity of fuel supplies. There 
is next to nothing being done in black sheets, the galvanisers 
calling for many more than they are able to make. 


Pig Iron Trade. 


Buyers of pig iron can only secure their raw 
material within a practicable period by paying a premium 
on what is nominally the market price. Complaints as to 
the shortcomings of the transport system are more 
vehement than ever. Smelters complain that they are 
unable to get satisfactory deliveries of coke. Prices of 
forge pig iron, which have been rather easy, have hardened 
with a big demand. Northampton pig iron is selling 
readily at £8 5s. per ton at works, with £8 10s. for No. 3 
foundry. Derbyshire prices are £8 12s. 6d. to £8 15s. f.o.r. 
at the furnaces, with No. 3 foundry iron £9 5s. Very great 
pressure for delivery is being experienced. All contracts 
are subject to a conditional clause covering railway rates 
changes. The demand for basic’ iron which became 
apparent two weeks ago continues, mainly from South 
Wales, and the quoted price is £8 17s. 6d. a ton f.o.t. at 
furnaces. Forge and foundry pigs keep very firm under 
the influence of a well-sustained demand. as apart from 
the current needs, consumers want to be prepared for the 
rush of work when the foundries get going again. 


Scrap Iron. 


Scrap is a slow market. There is very little cast 
scrap about, and buyers have to pay £6 2s. 6d. to £6 5s. 
for light descriptions, and £7 2s. 6d. to £7 5s. for heavy. 
Wrought iron scrap remains at £8 15s. 


All Steel Prices Up £1. 


There is a further formal advance of £1 on hard 
and 15s. on soft billets. This advance has had very little 
effect in giving uniformity to prices, which are definitely 
higher all round. In spite of the upheaval in America, 
where the strike has brought about almost a steel famine, 
the American manufacturers and export merchants are 
still doing their best to gather up the threads of the British 
business initiated before the strike. The material they 
have to offer is not of general usefulness, being largely 
discard steel, or billets of greater hardness and brittleness 
than can be used for general purposes. But here and there 
customers are glad to have this steel for stamping or other 
purposes in which the metal is not subjected to much 
manipulation. Steel of any sort finds eager customers just 
now. No formal advance has been made in rolled steel, 
but all makers are quoting rather higher figures, the 
advances varying between 10s. and £1 per ton. Small bars 
are unusually difficult to get, partly through billet scarcity, 
which is making full producticn impossible, and also 
through the unwillingness of workpeople to make certain 
sizes which happen to be less profitable to themselves. 
Pending a readjustment of the price of steel bars, Lanca- 
shire firms have given instructions for outstanding quota- 
tions to be withdrawn. The last price was £21 10s. f.o0.t. 


Warrington. The scarcity of sheet bars is equally pro- 
nounced, Steel baling hoops are up £1, making the basis 


£27 5s. 


Railway Congestion and the Iron Trade Again. 


Railway congestion is still a very serious problem 
in the local iron trade. Some mills are even likely enough 
to stop owing to inability to clear away their finished 
products. Small parcels of iron intended for shipment are 
being sent by team or canal Loat to the railway stations 
anc returned. Th> railways as a rule refuse to receive 
these goods, generally because some port, especially 
Liverpool, cannot be depended upen to accept the con- 
signment. This is proving one of the most serious obstacles 
to the foreign business so often appealed tor on economic 
grounds. Inefficient transport reacts primerily on the 
fuel supplies, and consequently permeates every industry. 
Wagons are said to be delayed for a week and ten days at 
a time at country stations before engines can be obtained 
to take them to their base. 


Engineers’ and Ironfounders’ Wages Questions. 


’ 
Mr. Tom Mann (Genera! Secretary of the A.S.E.) 
speaking at Coventry this week on the subject of the amal- 
game‘ion of trade unions, gave the result of the ballot of 
the engineering trade unions on the question of ama!game- 
tion. The total number of papers issued was 397,989, 
and 225,700 were returned. There were in favour of 
ama!gama‘ion 202,000 and against 23,700. Eighty-nine 
and a-half per cent. of those who voted were in favour, 
and 103 per cent. against. Eight out of the fourteen 
societies balloted were in favour. In the course of his 
remarks Mr. Mann asserted that ** the capitalist period 
was drawing to its close, and the next would be one of 
co-operative control. Sectional movements would not 
enable them to win, and therefore they were condemned.” 
In the engineering trade one union would suffice, under 
the name of the National Engineers’ Union. The iron- 
moulders and coremakers in this district have not received 
with favour the ultimatum of the Engineering and National 
Employers’ Federation to the three unions concerned in 
the present strike that the men must return to work before 
any discussion can take place regarding wages or wages 
conditions. The men’s leaders hereabouts state that 
* instead of hastening the end of the dispute the employers’ 
attitude was calculated to stiffenthe backs of the strikers.” 
Meantime the dispute continues, and increasing numbers 
of workpeople in collateral industries hereabouts are being 
thrown out of employment, and the execution cf urgent 
orders indefinitely hung up. Shortened working hours 
are becoming pretty general in the engineering shops of 
Birmingham, owing to the continued moulders’ strike and 
other troubles, though some firms are still running full 
time. The majority of the unemployed operatives at 
date in this part of the kingdom are the unskilled or the 
lesser skilled workers. Many of them are, frankly, 
labourers ; still more are labourers who claim in war work 
to have gained a mechanical experience which entitles 
them to a higher ra‘e of pay ; and another large class are 
the repetition workers, who are waiting for the millwrights 
to fix the machines and the tool makers to fashion the tools 
with which they work. These three categories account 
for the majority of those who cannot obtain employment 
to-day. A difficult class to deal with are the men whom 
employers regard as labourers, while they themselves pro- 
fcss some sort of skilled training. In some trades—notably 
the brass and engineering trades—emplovers are finding 
great difficulty in obtaining labourers. There are plenty 
of them unemployed, but they withhold their labour rather 
than accept the rate of wages of the unskilled. These 
men, and the highly skilled workers, such as tool, jig, and 
patternmakers, are almost the only categories of which 
Birmingham manufacturers would gladly employ greater 
numbers if they could get them. The moulders who 
resumed their employment recently at an important engi- 
neering works at Cradley Heath, Worcestershire, have 
been compelled to come out again in consequence of the 
hostile attitude of the strikers. The men who returned 
were non-unionists. On leaving their work they were 
subjected to angry demonstrations, and it was necessary 
for the police to afford them protection. In view of possibl: 
disorder, the firm allowed the men to leave their work 
again. 





More Labour Troubles. 


A decision to take a ballot on the question of 
ceasing work as a means of getting their demands granted 
has been arrived at by the men employed in the Birming- 
ham sporting gun and revolver trades this week. A report 
of the recent conference with the employers was submitted 
and discussed at length. The chief demand made by the 
men is that time rates shall be established for machine 
operatives. It was asserted that 90 per cent. of the men 





employed in the trade belonged to the Workers’ Union, 


and, excluding those employed at the B.S.A. works, 1500 
would be affected by the decision to be arrived at. 


Birmingham Manufacturers and Anti-dumping Bill. 


Birmingham manufacturers are keenly discussing 
the Anti-Dumping Bill introduced into Parliament. The 
measure is being generally criticised unfavourably, and 
much dissatisfaction is expressed with it over a wide area. 
Much sympathy is voiced with a very pointed expression 
of opinion which has been obtained from Professor W. A. 8. 
Hewins, lately one of the members for Birmingham, and 
an admitted authority on current economics. Mr. Hewins, 
though opposed to the measure as a whole, states: “* We 
have to consider the Bill as a practical measure evolved 
by the Government to deal with the real or anticipated 
difficulties likely to az ise to the trade of the country through 
the dumping of goods below cost price into British markets. 
I do not think it has the slightest chance of getting through 
Parliament in its present form. Nevertheless, the Bill 
should be given a second reading, and such amendments 
as appear to be desirable introduced in to it in the Com- 
mittee stage. The methods proposed to be employed are 
too theoretical. Before action can be taken a great deal 
of information has to be collected on the economic condi- 
tions surrounding each commodity concerned. This 
would take a long time, and the probability is that before 
the Government was sufficiently a:med with data for the 
consideration of the measures to be adopted the damage 
to trades by the dumping would have been done.” 


Birmingham Manufacturers and Belgian Recovery. 


Birmingham manufacturers whose business takes 
them to Belgium speak with amazement of the reconstrue- 
tion progress which is being made in that country. Means 
of communica ion are being rapidly- restored, much work 
has been done to put the railways in order again, and 
indus‘ria! reconstruc’ion is proceeding apace. One large 
manufacturer who has important interests in Belgium 
states that during a journey to the German frontier and 
back he no‘iced a striking vitality among the industrial 
c'asses. Machinery which was carricd off to Germany 
during the war has now been recovered, and the re-equip- 
ment of works is being hurried forward with considerable 
quantities of imported plant. A great dea! of the latter 
is arriving from Germany. Some considerable time, 
however, must elapse before Belgium can again take her 
old proud place among the manufacturing na‘ions. The 
captains of industry and the working classes are facing the 
new outlook with strong purpose. Artisans who came 
over to England during the war are already making good 
use of the experience they gained of British workshop 
practice. The fifty-two hours’ working week still obtains 
in Belgium, but at the beginning of the New Year it will 
give place to a forty-eight hours’ week. 








LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE position in the iron and metal markets here 
is still unsettled, and there is some irregularity in prices, 
but so far as iron and steel are concerned there is no 
apprehension of any serious fall in the near future, but 
rather a belief that prices in many departments may be 
higher. Although when the late advance took place 
the extra cost was promptly added to the various prices 
for iron and steel, there is no inclination to take off this 
extra, and many people say frankly that a reduction in the 
cost of fuel would have no effect whatever. The fact is 
that prices are maintained by scarcity and not by costs, 
and that is a truth which is always recognised when costs 
tend to be reduced. A great increase in output or else a 
severe falling away of the demand is wanted if prices are 
to be lower. 


Metals. 


The market for standard copper has been weak 
for some time, and business has been done as low as £97 
per ton, but that fact has had no effect whatever upon the 
prices here for refined copper or for manufactured copper 
and brass. One supposes that when refiners were buying 
standard copper at £107 per ton and selling refined ingots 
at £112, they were making some kind of profit; and 
hence they must now be making just £10 per ton more. 
It is characteristic of the present state of all our markets 
that fluctuations in the cost of production, when they are 
downward, produce no effect ; but when they are upward, 
the effect is seen very promptly. The actual consump- 
tion of copper here is affected adversely by the steady 
spread of idleness in the engineering trades, and if, as seems 
generally supposed, this idleness must increase until the 
production of iron castings is resumed, it may not be 
demand which will strengthen the copper market during 
the remainder of this year. The price of refined ingot copper 
here may be reduced if America succeeds in sending over 
larger consignments of her electrolytic copper. Just now 
it is quite obvious that American producers are. very 
anxious to sell, and have brought the price down con- 
siderably, say, to 20 cents per lb., whereas they were 
talking of 23 cents not so long ago. Unfortunately, the 
equivalent of 20 cents is not near 10d, as it was, but Is., 
and in order to sell ¢lectrolytic here the price must be 
very much less than Is. per lb. on the other side. When 
the American producér is prepared to take 18 cents—and 
some of them can make a profit of over 3 cents at that 
figure—there should be a chance of better import busi- 
ness. All the prices for manufactured material remain at 
the former extravagant prices :—Copper sheets at £150 
and copper bottoms at £156 per ton ; copper locomotive 
tubes at Is. 73d. per lb, and brass at Is. 5}d.; brass 
condenser tubes, Is. 8}d.; sheet brass, ls. 2jd.; and 
brass wire, Is. 2}d. The market for tin has been steady 
and with an upward inclination at times, which seems to 
show that there is not very much probability of lower 





prices for some time to come, There does not seem to be 
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any definite move in the East, but America has begun 
to buy, and as the disturbances which prevented buying 
have not been able to bring down prices, it seems likely that 
the absence of this trouble will tend to strengthen them. 
The market for spelter keeps very strong. There was at 
one time a slight setback, but recovery was prompt. 
There is now no opportunity of getting supplies trom 
America, as the enormous loss in the exchange makes the 
American price far too high, and if the American steel 
trade gets settled, galvanisers in that country will have a 
great advantage over European makers, and will no doubt 
expand their trade. There are still some speculative pur- 
chases to be cleared, but not so many as there were. The 
great strength in the market for lead continues, and any 
little temporary weakness is soon cleared away. The price 
went over £36 per ton, and some people think that perhaps 
at such a figure America may be able to come in again ; 
but so far as one can calculate, it looks as though at least 
£37 10s. or £38 would be necessary. These prices are, of 
course, possible, but one cannot help thinking that the 
market is being forced up too quickly and too far. 


Foundry Iron. 


The market here for foundry iron is rather quiet, 
but quite firm. There is not any very great amount of 
buying going on, but apparently sellers find no difficulty 
in disposing of the little that comes into the market. 
Many ironfounders in the district have now accumulated 
a fair stock and cannot yet begin to use it, and if there 
were any suspicion that prices were likely to fall there would 
now be no buying at all; but the consumer is fairly well 
convinced that pig iron cannot become cheaper within 
the next three or four months, and he knows also that an 
enormous demand for castings is waiting to be satisfied 
so soon as the moulders’ strike is over, and that orders 
will come in for some time quite regardless of price. Hence 
the consumption of pig iron will be very rapid when it 
once begins, and it will be wise to have plenty of material 
in hand. Here sellers of pig iron do not show any anxiety 
for business, but Derbyshire No. 3 iron can be bought in 
moderate quantity at the usual price of £9 7s. 6d. delivered, 
although usually the seller is protected against any advance 
in costs resulting from an alteration of the railway rates. 
There is no Cleveland foundry iron being offered, unless 
it be occasionally a lot of No. 4, and the offerings of Scotch 
pig are so small that they do not meet even the present 
restricted demand. Of Lincolnshire iron one hears little 
or nothing, but in any case the prices asked for small 
lots when they are available are rather higher than the 
Derbyshire price. 


Finished Material. 


The amount of work in hand at the works of 
finished iron and steel makers in the district is still large, 
and the general tendency is to ask a premium on the 
prices which have been officially published. There is, 
however, no definite change in the situation. 


Scrap. 


The demand for scrap of all kinds is very poor, 
and the prices do not show any improvement. Buyers 
of foundry scrap are doing very little just new, but dealers 
do not attempt to force sales by reducing the price, which 
is absurdly low at the present time. For first-class machi- 
nery scrap about £7 5s. is the usual price, and from £6 lis. 
to £7 for the lower qualities. Heavy wrought scrap can 
be sold pretty freely if the dealer is willing to accept 
£7 15s., and sometimes as much as £8 is paid: but, of 
course, both these prices are much less than the real value 
of this material. The announcement of the 10s. per ton 
reduction on house fuel does not directly affect iron and 
steel prices, but it is very disturbing because no one can 
say what further unexpected disturbance may take place 
at any moment. Trade is clearly at the mercy of officials 
who do not know what they are doing. 


The Machine Tool Industry. 


Manchester’s position in the machine tool in- 
dustry is about to be further improved by the several 
new works and extensions to existing works which are 
now in course of construction and equipment in this 
district. Several of them have already been referred to 
in this column, but mention has not hitherto been made 
of the developments which are taking place at the Open- 
shaw works of Sir Wm. Armstrong, Whitworth and Co. 
This firm has always had a high reputation for its machine 
tools, although that branch of the firm’s activities has not 
perhaps attained such a prominent position as some of 
the other departments. This condition of affairs will 
cease to be very shortly, for the firm has decided that a 
magnificent shop, covering an area of about 130,000 square 
feet, which was erected during the war and equipped for 
the production of light guns, is now to be utilised exclu- 
sively for the building of machine tools, and for that 
purpose is now being laid out with all the necessary 
appliances. The products will cover a wide range, but 
special attention will be devoted to the production of 
tools for railway work, in which branch of the tool industry 
Messrs. Armstrong-Whitworth have already had a very 
extensive experience. I am informed that it is the firm’s 
intention to produce tools which will be able to compete 
in the world’s markets with the most up-to-date machines 
built in Europe or America, and that working drawings 
and patterns have already been made for the purpose. 


Geared Turbines. 


There was a very large attendance of members 
of the Manchester Association of Engineers on Saturday 
last to hear Professor G. Stoney’s paper on the above 
subject. This was only what might have been expected 
-in a centre which has done more to produce the 16,000,000 
horse-power of turbine gearing now said to be in use 
than any other part of the kingdom. Professor Stoney 
has had a very exceptional amount of practical experi- 
ence with steam turbine installations, which, coupled 
with his theoretical knowledge, enables him to speak with 
great authority on this branch of power transmission, and 
his paper will form a really important addition to ‘the 
society's records. The information imparted to the 





meeting by both the author and those who took part in 
the debate cannot fail to remove some of the antipathy 
which has hitherto been displayed to the geared turbine 
for land installations, for the geared turbine for that pur- 

se is a much more simple proposition than that em- 
ployed in battleships, on which such remarkable success 
has been achieved in a comparatively short time. This 
success is due quite as much to the efforts of the machine 
tool makers of this country as to the turbine builders. 
The remarkable accuracy with which double helical gears 
are now produced enables the transmission of thousands 
of horse-power to be effeeted by means of trains of gearing 
with the utmost confidence, and the near future will pro- 
bably see a more extensive adoption of this form of power 
unit to land purposes. There are already instances of 
cotton mills being so operated; in one case.the power 
transmitted is between 2500 and 3000 horse-power. In 
this instance a high and a low-pressure turbine are geared 
to a single shaft, and run at 3500 revolutions per minute, 
while the rope pulley runs at 250 revolutions per minute. 
In the discussion which followed the reading of the paper, 
the merits and demerits of floating gears received atten- 
tion, especially the McAlpine gear, which is used in 
America, but which does not appeal to British engineers : 
in fact, the raison détre of floating pinions generally seems 
to be doubtful with gears in which the allowable distortion 
of the pinion is said not to exceed 1/1000in. 


The Society of Technical Engineers. 


On Friday, the 2st inst., a meeting of the 
members of the above Society was held in Manchester, 
and heard an address by Mr. F. 8S. Button on ** The Future 
of the Technical Engineer—Industrial and Political.” 
Mr. Button said that the technical engineer stood midway 
between the capitalists and the manua! workers. both of 
which were organising themselves. He thought there 
would shortly come a time of testing for the organisation 
of the technical engineers. If there were a movement 
from the State to take over industry or from Labour to 
control industry, Capital would probably turn to the engi- 
neers and endeavour to purchase their assistance by 
offering them a real, t hough junior, partnership in industry. 
When that transition period came the engineers would 
have to make their minds up on which side they would 
throw their allegiance, and that time of choice would 
come, he believed, within the next few years. Mr. Button 
warned the members against any hasty decision. Recent 
events had made the time ripe for certain industries, such 
as the railway and coal-mining industries, to settle the 
question : but that stage had not been reached yet by the 
tcehnical engineers. 


Manchester University. 


At a meeting of the Court of the University of 
Manchester held last week it was resolved to make an 
appeal to the public for a sum of not less than £250,000 
to enable the institution to cope with the recent great 
influx of students. The Vice-Chancellor said that since 
the last meeting of the Court remarkable changes had 
taken place in the life of the University. A transformation 
had been effected by the return of demobilised soldiers, 
among whom were not only former students, but many 
who, in the ordinary course of events would probably not 
have entered a University. Since 1913 the number of 
students had increased by 1000, and now totalled 2550. 
Students of medicine alone had increased from 270 to 700, 
and those of technology from 250 to 540. The added 
numbers greatly taxed accommoda‘ion. The increase 
was not merely temporary. It was to a considerable 
extent, he believed, permanent. The immediate result of 
the influx was the cvercrowding of all departments. The 
medical school and the chemistry section particularly 
were suffering from overcrowding. It had been necessary 
to duplicate and in some cases to triplicate classes. The 
teaching staff had become too small, and a number of 
emergency appointments had been made. Laboratory 
equipment was lacking, and libraries were now too small 
to meet the needs of the students. Students’ unions, 
halls of residence, the refectory, were all too limited for the 
great numbers of men and women who wished to make use 
of them. A bequest of £4000 has been received from Mr. 
William Witnel for the foundation of a Scholarship in 
Mechanical Engineering. 


BaRROW-IN-FurNEsS, Thursday. 
Hematites. 


The production of hematite pig iron has been 
cut down somewhat on the week by the blowing out of a 
furnace in Cumberland in the Cleator Moor district. So 
far as North Lancashire is concerned, there is no change. 
Up to the present there has been a rapid consumption of 
the whole of the output, notwithstanding the fact that local 
requirements have been cut down to vanishing point, but 
the position with regard to new business is not of the 
brightest, for with things so unsettled it is scarcely to be 
expected that big business will be done. Users are content 
for the most part to order just sufficient to cover their 
immediate wants, and it may be that a further decline 
in output will have to be made. Prices are unchanged, 
with mixed numbers of Bessemer iron at £10 4s. 6d. to 
£10 12s. 6d. per ton f.o.t., and special brands are at 
£11 12s. 6d. per ton 1.0.t. ; 


Iron Ore. - 


The demand for iron ore is good all through the 
district and smelters cannot fulfil the whole of smelters’ 
requirements. High-grade ore isin keen demand. Shortage 
of supplies is being made up with deliveries from Spain 
and North Africa. Prices are steady, with average sorts 
of native ore at 50s. per ton net at mines and Spanish 
qualities are at 46s. per ton c.i.f. 


Steel. 


There are no new features to report in the steel 
trade. At Workington there is activity in the rail depart- 
ments, and some of the other branches on colonial and 
Indian account, but at Barrow there is still nothing being 
done, and the whole of the steel-producing plant is laying 
idle, _ Steel generally is quiet, with heavy sections of 





rails at £16 10s, to £17 per ton, and light rails are at 
£18 5s. to £21 per ton, and billets are at £16, ship plates 
£18 5s., and boiler plates £22 per ton. 


Shipbuilding and Engineering. 

Merchant work is occupying nearly the whole of 
the attention of shipbuilders. Engineers, however, ao 
slack on account of the continuation of the moulder,’ 
strike, and consequent lack of material to work upon, 


Fuel. 


There is a keen demand for steam coal, which is 
at 32s. 6d. per ton delivered. East Coast coke is quoted 
at 57s, per ton delivered, and Lancashire qualities are at 
56s. per ton delivered, 








SHEFFIELD. 


(From our own Correspondent.) 


“ Safety First.” 


OvR progress in various directions often reveals 
the fact that we have been spending time and effort on 
effect when much of either would have been quite un 
necessary had we given greater attention to cause. I am 
thinking more particulatly of accidents in the steel and 
engineering works. Considering the risks that inevitab!, 
have to be accepted every day, the number of serious 
accidents is not excessive, but nevertheless quite sufficient 
to impress upon employers and employed, and, finally, the 
Government itself, the need of adequate ambulance pro- 
vision and of bodies of well-trained first-aid men. Some 
of the finest ambulance corps in the country are to be 
found in the great steel works, and when once the interest 
of the men has been aroused—and occasionally it requires 
a good deal to arouse it—I know, from personal experience, 
with what earnestness they take the matter up. But, afte: 
all, ambulance corps have to do solely with effect, and 
progress in the whole subject of accidents in workshops 
is taking us back to cause, where the commencemen| 
ought really to have been made. Of far greater impor 
tance thaneven ambulance work—though in a sense it is 
part of it—is the “Safety First’? movement, which is 
now being taken up with zest. Mr. William Clark, the 
genial managing director here of Vickers Limited, when 
presiding at a meeting on Saturday of the River Don 
Works Ambulance Class, at the Vickers’ Institute, took 
oceasion to draw direct attention to the matter. Though 
a strong disciplinarian, there is not a more esteemed man 
about Vickers’ works than Mr. Clark. ** While it is very 
useful to have well-trained ambulance workers,” he said, 
‘1 want to have well-trained men throughout the works, 
who will help the management and directors to see that 
‘safety first’ is always considered.”” They might say, he 
added, that that duty was one that devolved upon the 
management. That was true; but many accidents were 
avoidable, and he was anxious to enlist the sympathy oi 
the men and to have them realise that ‘‘ safety first *’ 
was for the benefit of the employees, management and 
directors alike. Horseplay in the shops should be avoided. 
as also should the habit of throwing things down, as out 
of both arose risk of accidents. Then they should use 
their eyes. For instance, a man seeing a bolt loose should 
report it at once, and thus possibly prevent a breakdown. 
All those things and many others were included in the 
principle of *‘ safety first.” 


The Coal Price Announcement. 


Truly we are living in queer days. When, some 
months ago, iron and steel manufacturers had piled upon 
their other burdens a 6s. per ton increase in the price of coal, 
I personally received a hint from a member of one of the 
Government committees then sitting that the move was 
simply one of policy, and that as soon as it had effected 
its purpose the new imposition would probably be re- 
moved—that it was, in fact, a counterblast to the noisy 
mining element clamouring for nationalisation. It was 
not very clear, certainly ; but then one has to accept so 
many things to-day at their face value that it was allowed 
to pass. It was, after all, only another method of indirect 
taxation, because, although colliery owners collected the 
extra 6s., they merely retained 5 per cent. of it for their 
trouble, the remainder going into the coffers of the Ex- 
chequer ; but the chief effect of the ‘“ counterblast ”’ was 
to make living dearer for the private individual, and the 
conduct of export business more difficult still for the manu- 
facturer. Only one thing! seemed really plain, and that 
was that the Government had determined to resist the 
nationalisation of anything in the coal world beyond 
mining royalties. The announcement on -Monday, how 
ever, was taken in colliery circles in this part of the 
country as evidence of a complete change of face. Only a 
few days before I had received a letter from one of the most 
prominent coalowners in the country, and especially in 
these parts, in which the writer, speaking of the outlook 
for the mines, expressed the opinion that in the prevailing 
conditions it was impossible for any man even to attempt 
to prophesy six months ahead. How his opinion has been 
justified already! And equal weight should perhaps be 
given to his further view that it will be twelve months at 
least before colliery owners will know where they stand. 
It I were at liberty to mention the name of the writer, 
it would be admitted at once that he speaks with great 
authority. 


What Coalowners Think. 


What local leaders in colliery interests felt on the 
announcement in the House was that the Government had 
succumbed entirely to the persistent attacks of the 
Smillie group, and that if the 6s. imposition was really 
an attempt to defeat the nationalisationists, the reduction 
of 10s. per ton on house coal and about 30s,-per ton on 
bunker coal for coastwise trade is equally intended so to 
weaken the coalowners’ position that the difficulty in- 
volved in acceding to the demands of the miners’ leaders 
for nationalisation would be greatly lessened. Manu- 
facturers, as such, are merely spectators of this remark- 
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able volte face. Their position is neither better nor worse, 
though, so far as coastwise traffic is concerned, the reduc- 
tion of fuel prices to the industrial level—involving some- 
thing like the figure mentioned above—should have the 
immediate effect of bringing down the freight rates 
atiected. But with such sudden changes in State policy, 
such fickleness in high places, such apparent incapacity 
to arrive at a well-considered decision and to abide by 
it. how can either coalowners or manufacturers feel 
themselves secure from one day to another? If the fs. 
per ton was put on ali coal, including steam and manu- 
facturing fuel, not because there was any need to do so, 
but for political reasons—as a counterblast for somebody 
or other—-why, on a complete change of policy like the 
present, is not relief given to the manufacturer who is 
up against the stiffest fight for foreign markets he has 
ever experienced or will be likely to experience ? These 
are some of the things the iron and steel men of the Shef- 
field district would like to know, though they have given 
up expecting any answer. They have to take what is 
thrown to them and make the best of it. Whatever success 
they make of their businesses is in spite of the fact that 
the Government and Labour are against them, as well as 
“a legion of foreign competitors, But they will win through 
at least, most of them will. 


What a Circular Says. 


If | write one further paragraph on the coal ques- 
tion, perhaps it will be forgiven, because, after all, it is a 
gravely important matter, and is almost the sole subject 
here at the moment. There is a colliery company in this 
district whose reports are strictly limited in circulation 
to shareholders and are never published. A circular just 
issued to its shareholders is worth quoting from. ‘A 
coal mine is a wasting asset,’ it runs, “and continual 
capital expenditure is necessary to maintain its life. During 
the war all new mining was suspended, and the industry 
is therefore five years in arrears with its normal expansion. 
With a proposal to limit the return on capital to an econo- 
mically impossible figure before them, all colliery companies 
have necessarily suspended capital expenditure. This 
fact will not show on the output of to-day or next week, 
but a few years hence the effect will be disastrous.’’ The 
directors point out that as it is economically impossible 
to-day to sink and equip a new colliery for an outlay of 
less than £2 per ton of output, it is clear that Is. 2d. per 
ton only represents 3 per cent. on the cost. ** The Govern- 
ment, therefore, expects capital to be provided with the 
bank rate at 6 per cent. and laid out in colliery enterprise 
to earn Only 3 per cent. gross. If depreciation be taken 
off, the return would be barely | per cent. Under control, 
costs of production have increased 200 per cent. and the 
Government is now assisting Mr. Smillie in his avowed 
attempt to bankrupt the collieries by reducing sale 
prices. If control were abolished and open competition 
resumed, outputs would rise and costs and sale prices 
fal! automatically.”” The circular also points out, very 
properly, that the average profit of Is. 2d. a ton to be 
allowed is upon an output to-day of 225,000,000 tons per 
annum, whereas in 1913 it was 275,000,000 tons, or 
50,000,000 tons more. Whilst inflicting that injustice 
upon coalowners, there was no intention of reducing the 
increased profit allowed to middlemen, whose position 
had been improved. The directors outline certain means 
by which wages might be maintained, output increased 
and cost reduced, and conclude: ‘ Abolition of control 
alone would do it. The dead hand ot officialdom is ham. 
pering the industry at every turn, and is at the present 
moment practically throttling it for lack of rolling stock.” 


Abolish Allocation. 


Speaking of “lack of rolling stock,” a regular 
campaign of indignation is proceeding here against the 
railway allocation system—or rather lack of system. 
The steel firms appear to be the chief sufferers from the 
present chaotic state of things. The secretary of the Shef- 
field Chamber of Commerce—Mr. Albert Law—-says that 
the Railway Matters Committee of the Chamber recently 
got out statistics from a number of firms for one month 
of the time occupied in the transit of all their goods wagons 
other than coal—from 10 to 50 miles from sending point 
to their being placed at the disposal of traders in Sheffield. 
A month was selected free from strikes and other dis- 
turbing conditions, and it was found that 137 wagons 
occupied one day and 279 from two to six days. But those 
instances seem to be very mild compared with many that 
one hears of, though from all accounts a little more free- 
dom to local railway managements might easily improve 
matters. For instance, under the allocation arrangement 
only certain companies may accept traffic for certain 
directions, in spite of the fact that other companies could 
handle the traffic with ease. Then there are goods yards 
and warehouses absolutely choked up, whilst others are 
more than half empty. There are sidings filled with empty 
wagons, too, whilst manufacturers’ warehouses are over- 
flowing with finished goods waiting dispatch. Thousands 
of tons of steel are being held up. The public has no con- 
ception of the chaos. There is a considerable weight of 
steel for Ireland, but for goodness knows how long the 
North-Western’s boats have not been running between 
Holyhead and Newry. Stuff may be sent vid Liverpool 
by the Newry and Dundalk line, but two bookings are 
then incurred, whilst traffic for Dundalk from Liverpool 
will only be accepted to Belfast, where it must be re-booked, 
making three bookings in all, with the consequent delays, 
and the Great Northern of Ireland will only accept Newry 
traffic by the Holyhead route to Dublin, because of the 
arrangements it has with the London and North-Western. 
So it goes on. But apart from all this, you simply cannot 
get through the coast except by luck, and right from the 
beginning of this month Sheffield firms with tons of tools 
and tool steel for Newry and Dundalk were calmly told 
they would have to wait until December Ist !| Why cannot 
the allocation system be ended ? 


General Conditions. 


Beyond the points already discussed, there has 
heen no great change in the industrial situation here 
during the past week. The steel works continue to report 
’ steady inflow of new business, and for the time being 
the fact that our prices are appreciably above those ruling 





in America and on the Continent is no deterrent. Foreign 
buyers of steel and of all kinds of finished products are 
urgent in their demands, and certainly for the present 
foreign rivals need cause us no sleepless nights, the world’s 
requirements being much above the world’s supply. 
The improvement at the crucible furnaces is developing 
nicely, which is no doubt to be accounted for partly by 
the fact that the huge Government stocks of high-speed 
steel are at last showing signs of exhaustion. Small 
tool makers report a falling away in business, chiefly 
because of the baneful effect of the moulders’ strike— 
which has slipped into yet another week—upon the engi- 
neering trades. Railway rolling stock builders are becom- 
ing extremely active, and there is now evidence that the 
home systems are beginning to put their houses in order. 
Overseas business of this kind is still coming to hand 
very freely. One Sheffield company has received an order 
on home account for 200 or 300 10-ton wagons, and 
another for about eighty wagons for India. Last week 
I mentioned the fact that T. W. Ward, Limited, had pur- 
chased a battleship for breaking up, beside a number of 
other warships. I now learn that another Sheffield firm 
—Joseph Oxley, Norfolk-street—has since the Armistice 
bought from the Government 400 large and small tanks, 
four gunboats and two German submarines—-of course, 
all for scrap. There is a proposal afoot for the purchase 
from the Government of the big acrodrome at Coalaston, 
a suburb of Sheffield, and its conversion into a com- 
mercial aviation depét, but there may be more to say of 
the matter next week, after a meeting of business men 
has been held. The rolling mills are driving busy, with 
work considerably in arrears. Tool makers are utilising 
the temporary quietude in their department for building 
up stocks, this being the first opportunity for years. 
Germany’s new idea, I hear, of palming off her cutlery 
goods as Sheffield make is not to stamp them thus in so 
many words, which was the old style, but cleverly to etch 
on a blade the bust of King George. Razors treated in 
that manner are already being imported into this country 
from Solingen. 


New American Consul. 


There has been a change in the American Con- 
sulate here. Mr. John M. Savage, who came to Sheffield 
just before the war and made himself very popular with 
steel men generally, went to Southampton a short time 
ago to relieve the Consul there, the latter returning to the 
States on leave. Dr. Rice Evans, the Vice-Censul, took 
temporary charge of the Consulate in Sheffield. Now I 
learn that Mr. Savage will remain permanently at South- 
ampton and that Mr. J. Grace, who has been United States 
Consul at Leghorn, succeeds him in Sheffield. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Wagon Shortage Climax. 


THE scarcity of wagons, which has been a source 
of long-standing complaint, and has been the subject of 
almost weekly comment in my letter for months past, 
reached a climax this week. In every section of industry 
in the North there has been scathing indignation at 
the existing state of affairs, and the authorities have been 
vigorously denounced for their supine acceptance of 
things, which was fast playing havoc with and crippling 
industry. The iron and steel trades in particular have 
suffered extensively, and the present position is one of 
much gravity in consequence of the scarcity of railway 
rolling stock. Four of the largest rolling mills on Teesside 
have been compelled to suspend operations, and several 
thousand men rendered idle. The huge accumulation of 
stocks at these works and other works provide convincing 
evidence of the seriousness of the whole position. Every 
available space in the great works is taken up with stacks 
of rolled steel, beams, joists, channels, angles, &c., which 
for the most part are urgently needed for shipbuilding 
and constructional work. Under ordinary circumstances 
this material should have long ago passed away for home 
and foreign use. Thousands of tons of stock are waiting 
to be cleared, and while these stocks are piled the irony of 
the situation is that the stocks at the bottom are most 
urgently in demand and call for the earliest removal. At 
one works the accumulation of material] enrolled as urgent 
orders waiting for delivery amounts to 20,000 tons, and the 
seriousness of the outlook will be realised when it is stated 
that the normal working stocks are about 5000 tons. The 
average number of wagons received at the works over the 
last four weeks is 75 per day, and in order to handle the 
daily products and take care of them it is necessary to have 
160 to 170 trucks per day. The ironstone mines are also 
affected, but not to such a great extent as the iron and 
steel works. The shortage of bolster wagons is the main 
difficulty. At a time when the Governmént is calling for 
increased production it is exasperating to find such a con- 
dition of affairs. 'The manufacturers are ready to do their 
part, but the wheels of progress are clogged through the 
appalling congestion on the railways. 


Cleveland Iron Trade. 


The iron trade is awaiting with considerable 
interest the next move as regards coal prices, which, of 
course, have a direct effect upon the cost of pig iron. 
There had been hopes of an early fall in fuel costs, but Sir 
Auckland Geddes has not only adopted the principle of 
differential treatment as between coal for household and 
for industrial purposes, but as regards the latter his 
remarks are interpreted as hinting at an advance. ‘“‘In- 
dustrial coal,’’ he said, ‘‘ must as soon as possible be sold 
on an economic basis.’’ If that should involve an advance 
in fuel costs, a rise in the price of pig iron is inevitable. 
Traders have béen taken somewhat by surprise this week 
as a result of the Cleveland ironmasters advancing the price 
of No. 1 quality both for the home and export trade by 
3s. 6d. per ton. The quotation now becomes 167s. 6d. 
per ton for home consumption and 172s. 6d. per ton for 
export. This is not a matter of prime importance, as 
there is extremely little of the No. 1 quality being produced 
at present, so that the ironmasters are not likely to receive 
any substantial increase in revenue from this source, The 





advance, nevertheless, was unexpected. Other qualities 
are unchanged in price, but the possibility of an advance 
is clearly in the minds of consumers, for there is still a 
strong inquiry from Scotland. Most of the foundries in 
the North of England are idle through the strike, and have 
ceased taking supplies, but from Scotland there is an 
exceptionally good demand, and deliveries are limited only 
by the truck position, the seriousness of which I have 
already referred to. Makers are heavily in arrears with 
their engagements, but unless the number of trucks at the 
disposal of the trade speedily improve there is no hope 
of overtaking these arrears at present, and in the mean- 
time makers are having to take iron to stock. They have 
not even the chance of getting rid of the iron by shipping 
it abroad, for tonnage is extremely scarce, and ships are 
going elsewhere rather than call on the off chance of small 
shipments of pig iron. No. 3 Cleveland G.M.B., No. 4 
foundry. and No. 4 forge are still quoted at 160s. per ton 
for home use, and 165s. for export. 


Hematite Pig Iron. 


A distinctly easier position is noticeable in the 
East Coast hematite pig iron trade. The steel works 
would still take further quantities, but it is very difficult to 
get the necessary trucks, and here again iron for which 
there is a market is going into stock. The surplus avail- 
able for export is larger, but the demand is somewhat 
quiet owing to the high cost of the iron and the freights, 
Mixed numbers are quoted at 200s, a ton for home use and 
205s. for export. 


Iron-making Materials. 


Deliveries of foreign ore continue on a good scale, 
but new business is slack. Buyers appear to be holding 
off in the hope of lower prices, but it has not yet been 
fufilled, best Rubio ore of 50 per cent. quality being still at 
52s. 6d. per ton, ex ship Tees. It is only just possible to 
maintain the flow of coke from the ovens so as to keep the 
existing blast-turnaces in operation, but in that case, 
again, the supply of wagons is the hampering factor. 
Good medium furnece coke is firm at 48s. per ton at the 
ovens, or about 50s. 6d. per ton delivered to the works. 


Manufactured Iron and Steel. 


As already mentioned, the manufactured iron 
and steel trades are passing through a somewhat critical 
time in consequence of the shortage of wagons. Opera- 
tions at practically all the works are impeded to no small 
extent, and the ac‘uel closing down of rolling mills in the 
Teesside area provides ample evidence of the prevailing 
conditions. Failing improvement, it is possible that many 
more mills will be put out of operation. In the meantime 
consumers are clamouring for supplies. Prices continue 
firm. The following are the principal quotations to home 
consumers :—Steel angles, £17 15s.; steel joists, £17 10s.; 
steel ship, bridge, and tank plates, £18 5s.; steel rounds 
and squares, under Sin. down to jin., £20 5s.; steel flats, 
Sin. down to l}in., £20 5s.; heavy steel rails, 60 1b. and 
upwards, £16 10s. net on trucks; steel sheets, %/,,in., 
£20 5s.; hin., £21 158.; 3/,in., £22 15s.; 14-20 gauge, 
£25 5s.; common iron bars, £22; marked bars, £24 10s.; 
gas strip iron, £22 5s.; steel hoops, £23; steel strip, £22 ; 
galvanised sheets, £36; b!ack sheets, £27 to £28. In the 
export trade there are no fixed prices, they being a matter 
of negotiation in each case, but generally higher figures are 
demanded. 


The Coal Trade. 


The outstanding feature in coal trade circles this 
week has, of course, been the Government announce- 
ment of a 10s. per ton reduction in the price of household 
and domestic coal, also the proposal to bring down the 
price of coastwise coal to what is termed the industrial 
level. Theremarkably sudden change of the Government’s 
policy after recent statements in the House of Commons 
has occasioned considerable surprise in Northern circles. 
Exporters and merchants express satisfaction with the 
Government’s proposal, but coalowners refrain at present 
from expression of opinion until they have the opportunity 
of considering the general effect of the reduction. The air 
of activity which has characterised the coal market during 
the past fortnight is still prevalent, and the firm tone was 
well sustained. The trading position is improving from 
day to day. There is a better and more regular supply 
of tonnage, work is proceeding briskly at the staiths, and 
the output is showing a satisfactory improvement. The 
outlook for all forward business is very satisfactory, the 
inquiries ahead are voluminous, and there are persistent 
endeavours being made by merchants and exporters gene- 
rally to contract for next year’s supplies, at least up to the 
end of June, and collieries have displayed no alacrity 
or desire to dispose of their output so far ahead. Con- 
tracts on account.of old customers are being booked, 
but very much more business than could be dealt with, 
especially with France, Italy, and neutrals, is being 
urgently offered, and this condition of affairs serves to 
support forward prospects. As a matter of fact, pro- 
ducers can sell their output for the whole of next year with 
very little trouble. During the past few days there have 
been persistent rumours of a re-imposition of schedule 
list of coal prices for France and the Allies generally. 
Various scales have been suggested, but a most likely 
development, if the schedule is once more established, is 
that it will be based on the late schedule for France. 
A feature of the business this week has been the number 
of heavy sales of second steams and smalls for France for 
dehvery up to March next. A keener interest has also 
been taken in Durham coals, quite a number of forward 
contracts having been entered into for gas and coking 
qualities. The following are the forward open market 
quotations :—Northumberlands: Best Blyth steams 
100s.; Tyne prime steams, 95s. to 100s.; second steams, 
90s. to 95s.; best smalls, 80s.; second steam smalls, 65s. 
to 75s. Durhams: Best gas, 85s.; second gas, 65s. to 70s.; 
special Wear gas, 85s.; smithy and coking unscreened, 
70s. to 75s.: best beehive coke, 100s.; patent oven, 
92s. 6d. to 95s.; gas coke, 100s. to 105s. 


Industrial Developments. 


Important industrial developments, especially 
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affecting the dyeing trades and the manufacture of 
explosives, are foreshadowed in the proposal of Bolekow, 
Vaughan and ©o. to erect a huge factory at Middlestone 
Moor, midway between Bishop Auckland and Spenny- 
moor, on a site eminently suitable for the purpose. The 
proposal embodies a scheme for the promotion of a new 
eompany, in which Bolekow, Vaughan and Co. will have 
an interest, and they will supply the new company with 
all the intermediates in the manufacture of dyes and 
explosives. The site has been approved by the Home- 
office, and provision is made for a factory magazine, 
magazine house, expense magazine, labora‘ory, packing 
house, premises for filling detonators and electric fuses, 
and also for testing and wa‘erproofing and acid storage 
tanks, 








SCOTLAND. 
(From our own Correspondent.) 


Stones in Coal. 


A GREAT deal of complaint is being heard to-day 
concerning the quality of gas supplied in rela‘ion to the 
price chacged, and gas companies and departments are 
having a sorry time. How much the quality of the coal 
supply is to blame for the present trouble is perhaps 
difficult to gauge or grasp, but from one large gasworks 
it was reported the other day that an 8-ton wagon of coal 
was found to contain 30 ewt. of stone. It was not men- 
tioned what other adulteration was present, but if the coal 
supplied for gas is anything alike in comparison to fuel 
supplied for other purposes it is not to be wondered at 
that the poor quality of gas is attributed in a great 
measure to the coal supply. 


Shipping at Glasgow. 


It is worthy of note that the month of October 
is reported as the busiest month since 1914, the number of 
sailings and arrivals constituting a record since the begin- 
ning and the end of hostilities. 


New Chair of Applied Physics. 


During last week it was announced that the 
University of Glasgow had received an offer from Mr. 
John T. Cargill of £20,000 to found a * Cargill Chair of 
Applied Physics.” Mr. Cargill is widely known through 
his connection with the Burmah Oil Company. 


Pig Iron. 


Scotch pig iron is firm. A good all-round busi- 
ness is going through, and supplies are comparatively 
good. No. 1 foundry has been somewhat scarce, but is 
improving. There are indications of an expansion in the 
export department. The number of steamers available is 
decidedly better, and sailings are now more regular. 
Generally speaking, however, local demands absorb the 
bulk of the output. 


Finished Iron and Steel. 


Some time must elapse before the steel works are 
again in full working order, and the past week saw little 
change in general conditions. Requests for steel material 
of all kinds are very heavy, and works could have plenty of 
work to go ahead with, to say nothing at all about arrears. 
With the latter in view, makers have had to refuse current 
business through an inability to name delivery. Ship- 
building yards are waiting on material, and some engi- 
neering shops are in a similar position. Steel sheets are 
very busy, and the recent advance in price has apparently 
had no effect whatever on the amount of business passing. 
Galvanised material, too, is receiving fair attention even 
at the high figure of £35 for 24-gauge. Makers of strips 
have continuous requests from the tube works. All shapes 
and sizes of bar iron are exceptionally busy, and producing 
works are deluged with orders for home consumption. 
Consequently, though export inquiries are frequent, 
very little business is possible. Makers of rivets and bolts 
are doing a good all-round turnover. 


Coal. 


Business in Scotch coal continues to run on the 
usual lines. There is promise of better outputs and steady 
trade throughout the winter months. The demand for 
domestic supplies is particularly heavy, and with the recent 
severe weather experienced the rationing allowance has 
been found in many instances to be altogether inadequate. 
Industrial consumption is steadily maintained, and the 
restart at the steel works will improve matters in this 
respect. Supplies and loaded wagons held up will now be 
released, and help to relieve the pressure on the collieries. 
Shipping is still difficult to conduct. Collieries would be 
only too glad to do overseas business if licensing and other 
facilities were conducive, but in the meantime the great 
bulk of the clearances are coastwise. Now and then 
Fifeshire and Lothian collieries manage to negotiate 
neutral consignments at remunerative prices. Foreign 
shipments during the past week amounted to 49,180 tons 
out of a total from Scottish ports of 171,600 tons, which 
total compares with 158,786 tons in the preceding week 
and 108,167 tons in the same week last year. The 
announcement of a reduction of 10s. per ton in domestic 
fuel will bring the price down to the region of 35s. per ton 
for ton lots, and from about Is. 9d. and 2s. per ewt. for 
single bags, or less than 10 ewt. Export prices are un- 
changed, as per. sehedule issued by Coal Controller. 





WALES AND ADJOINING COUNTIES. 
(Prom our own Correspondent.) 
The Government and Mines. 


THE Government's new policy affecting the coal 
mining industry as announced on Monday has rather 
staggered the majority of coalowners and all who are in 





any way interested, financially or otherwise, in the trade. 
It is in marked contrast to the attitude of a few months 
ago, when fis. was added to the price of coals in order to 
make the industry self-supporting. Now the Govern- 
ment, under pressure from the miners, has gone to the 
opposite extreme and has made a reduction in the price 
for domestic purposes of 10s. per ton and an even greater 
concession in the matter of coals for bunkering coastwise 
vessels, thus not oaly making more confused than ever the 
finaacial position of collieries, but adding most serious 
burdens to those collieries which supply a large percentage 
of their output for home needs. South Wales will not 
suffer to the same extent as other coalfields, inasmuch as 
the latter produce mainly for home use, the coals being 
more suitable. As things are, out of the total quantity 
of bituminous coal produced about 55 per cent. is exported 
as cargo and bunkers, 15 per cent. is kept for the collieries’ 
use, their subsidiary works, <c., and for the supply of 
house coal to the miners, while the remainder, 30 per cent., 
is distributed for home coasumption. Approximately 
40 per cent. of anthracite coals are exported and 53 per 
cent. retained for copsumption at home. The majority 
of collieries in South Wales do not produce house coal, 
but there are some where the output of house coal repre- 
sents 50 per cent. and even more. Seeing that this class 
of coal is already being supplied at unremunerative 
prices it is self-evident that their outlook is a very bad one. 
Indeed, if the Stock Exchange is any reflex of the opinion 
as to the future financial suecess of colliery undertakings, 
then their prospect is very dismal. With just one or two 
exceptions colliery shares have slumped. It is felt that 
it is rather an astute move on the part of the Government 
to weight the scales with a 10s. reduction in domestic 
coals in order to obtain support for its proposals, which 
embrace the limitation of colliery profits to Is. 2d. upon 
the total quantity of coal raised, which in itself augurs 
badly for the industry, since it means withdrawal of 
capital, thus arresting developments. Now on top of 
all, notwithstanding that the Government has made con- 
cessions to the home trade tar in excess of expectations, 
the secretary of the Miners’ Federation contends that 
even greater concessions could be made; but it is plain 
to see that behind all this is the intention to squeeze out 
all profit making in order to secure nationalisation of the 
mines. While owners are averse to nationalisation still 
many will prefer it to carrying on under the conditions 
which the Government now proposes. One thing that 
has struck those interested in the export trade is the 
statement by ihe President of the Board of Trade that 
export prices must inevitably fall: but if this is to be the 
ease it is difficult to see how the losses on home supplies 
are to be halanced. The views held in this district are 
that prices for export will not fall, and the only factor that 
operates against them going higher is the lack of aclequate 
shipment facilities, the result being that collieries cannot 
clear their wagons quickly enough. 


Miners’ New Demands. 


When the Conciliation Board for the South 
Wales coalfield met at Cardiff this week the miners’ 
leaders submitted several demands, one of which was 
that there should be established in the coalfield fourteen 
days’ holiday every year with payment, in addition to the 
statutory holidays, and that payment should be made for 
work done on all recognised holidays at overtime rates. 
The owners, however, reminded the workmen's repre- 
sentatives that the latter had heen agitating for a reduc- 
tion in the price of cozl,and vet submitted a proposal 
which would increase the cost of production by about 
£15,000,000 to £20,000,000 per annum. Further, such 
an application could not be dealt with sectionally for one 
class of workmen or for any particular class of industry 
and would have to be considered on a national basis. 
Two other proposals put forward by the men were that 
small coal should be paid for and explosives supplied 
gratis to miners and pieceworkers, and secondly, that the 
employers should provide tools for all workmen employed 
in and about the collieries, and that all broken tools 
should be replaced by the company free of charge. Both 
these demands, it was pointed out by the owners’ repre- 
sentatives, were contrary to the terms of the Conciliation 
Board agreement and the customs in existence at the 
various collieries. Under the Coal Board agreement 
the amount paid for producing lerge coal included the 
services rendered in connection with getting small coal. 
For these reasons the owners were unable to accede to the 
demands. 


Miners and Income-tax. 


The hallot of the South Wales miners on the 
question whether they should strike on the income tax 
issue was arranged for Tuesday and Wednesday of this 
week, but although at the time of writing the results were 
not to hand the feeling generally was prevalent that little 
danger was to be feared, particularly as the Executive 
Committee of the South Wales Miners’ Federation issued 
an anti-strike manifesto. In this document a résumé of 
events up to date was set forth, and the Council expressed 
its opinion that it felt it incumbent upon it to report to the 
recent conference that isolated action in the form of a 
strike by the miners of South Wales against the con- 
stitutional act of the Government, which had been accepted 
by the Miners’ Federation of Great Britain and all other 
organisations of labour, could not hope to succeed. It 
therefore advised that to vote in the ballot in favour of a 
strike would be to invite a struggle which would end in 
disaster to the best interests of the Federation and con- 
siderably cripple it in its efforts to secure the nationalisa- 
tion of the mining industry with democratic control. 


Current Market. 


The coal market has taken a steadier turn during 
the past week. It is feared that as the result of recent 
bad weather, &c., tonnage is likely to come along altogether 
during next week, and it is not improbable that unusually 
heavy pressure will be seen between now and Christmas. 
The miners wil! have three days’ holiday at Christmas, 
and no doubt all exporters will do their best to arrange 
their shipments during the first half of the month, with 
the result that the demand has assumed a better tone. At 
the moment many collieries are working very intermittently 





owing to inadequate supplies of empty wagons. They 
have not been able to get their wagons cleared with ayy. 
thing like the celerity that is essential to full and smooth 
working conditions in the coal trade, and consequently 
salesmen have been ready to accept lower prices in those 
eases where buyers could ship immediately and thus help 
collieries out of their difficulties. The market is ¢tilj 
patchy, but for loading next week superior Admiralty 
large coals cre firmly quoted at 75s., while second qualities 
are at 70s. to 72s. 6d., with dry coals about the same level, 
Moamouthshire large coals of good quality have not 
changed appreciably in price and are still round about 
67s. Gd. to 70s, tor early loading, but No. 3 Rhondda large 
are searce and tight at about 80s., and through coals :16 
at 67s. 6d. to 70s. Best bunker smalls have stiffened aid 
business has been done at 57s. 6d., and 60s. is now quoted, 
Ordinary smalls are about 47s. 6d. to 50s., but inferior 
grades range down to 35s. As regerds business over 1520) 
one colliery is reported to have sold 50,000 tons of large 
coal of ordinary second Admiralty quality at 75s. and 
50,000 tons of smalls at 55s. Patent fuel is firm and 77s. sd, 
to 80s. is quoted, but coke is about 100s. to 105s., and 
pitwood 52s. 6d. to 55s. 


Newport. 

There is a fairly good inquiry for Monmouthshire 
coals, but the market is practically no steadier then it 
was a week ago. Prompt supplies are obtainable without 
much difficulty on the basis of 67s. 6d. to 70s. for good 
quality large. although an advance of 5s. per ton is i: <i. 
eated by some salesmen for forward shipment. Siouall 
coals range about 45s. to 47s, 6d. 


Swansea. 


The anthracite coal market continues to display 
firmness, salesmen only having very small parcels to dis- 
pese of occasionally. Collieries are pretty fully stemmed 
and values rule about 60s. to 65s. for best large anthracite, 
with cobbles at 72s. 6d. to 76s., and nuts 72s. 6d. to 75s. 
Rubbly culm is steady at 34s, to 36s, Steam coals dis- 
play irregularity. 








Latest News from the Provinces. 


SHEFFIELD. 
Absurdity of the Coal Position. 


THERE seems an idea prevalent that something 
may yet be done in the direction of reducing the prices of 
industriel fuel, so that the future of iron and steel is once 
more doubtful so far as quota ions are concerned. The 
general view, however, is that even should a small reduction 
be officially made the position of the iron and steel markets 
would not be appreciably affected. There is still the 
increase in engineers’ wages to be considered, which may 
easily be extended to steel workers, and the moulders’ 
strike ‘is not settled yet. The tendency, therefore, is 
expected to maintain the upward trend and to become 
more pronounced after the year end. There is a fair 
amount of forge iron available, but foundry is none too 
plen’iful, nor is basic. In steel billets Bessemer acid is 
£19 12s. 6d., with Siemens 10s. above that figure, basic 
being sill about the £17 mark. Finished steel is rising in 
value. The demand for steel genera'ly is very healchy. 
Hematite irons are a poor market. The fuel situation is 
almost absurd, for as from Monday the pit price of best 
house coals will be about the same as tor small slacks 
really dvust—and actually 4s. 6d. per ton less than that of 
best havd slacks. That means that if delivery could only 
be obtained it would pay works to use best house coa's 
instead of slacks. The demand for steams exceeds the 
supply, and gas fuels are in very strong request. A fairly 
large quantity of coal is being shipped to France and 
Italy. Best South Yorkshire havds are quoted 29s. to 
29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; seconds and 
cobbles, 27s. 6d. to 28s.; nuts, 27s. to 28s.; washed smalls, 
24s. 6d. to 26s.; best hard slacks, 24s. 3d. to 24s. 9d.; 
seconds, 23s. 9d. to 24s. 3d.; soft nutty, 23s. 6d. to 24s.; 
peas, 22s. to 22s. 6d.; and small s'acks, 19s. to 20s. In the 
house coal list branch will be from Monday 23s. to 23s. 6d., 
and best Silkstone 19s. 6d. to 20s. 6c, all per ton at pit. 


WALES AND ADJOINING COUNTIES. 
Railway and Dock Congestion. 


South Wales coalowners, who have exhausted 
the resources at their command in an effort to meet the 
demands of consumers and are handicapped by transport 
and other difficulties, have issued a statement which was 
recently presented to representa‘ives of the railway com- 
panics at @ recent meeting. It is shown that through 
want of wagons at collieries in the Cardiff, Newport, and 
Swansea districts fiom January Ist to September 30th 
last 1546 shifts and 523,006 tons were lost. For the six 
weeks to November 8th 336 shifis were lost. In addition, 
information has been obtained from the collieries as to 
time and output lost during shifts from April Ist to 
September 30.h last as a result of the railway companics 
being unable to give clearance at and return empties to the 
collieries. In the period named approximately 2800 hours 
and 240,000 tons of coal were lost. 


Swansea Metal Market. 


Tin-plates meet with active inquiry and the tone 
is firm, prices being 46s. to 47s. per box for 1L.C. 20 x 14 > 
112 sheets. Other quotations are :—Galvanised sheets, 
24 g., in bundles, £38 to £39 per ton net f.0.b.; steel sheet 
tin-plate bavs, £15 5s. to £15 7s. 6d. per ton net delivered ; 
block tin, £292 10s. cash, £294 three months; copper, 
£97 5s. cesh, £98 15s. three months; Spanish lead, 
£36 12s. 6d. cash, £36 15s. three months; spelter, £48 
cash, £48 10s. three: months; Welsh hematite, £11 per 
ton upwards delivered. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Commercial Reforms. 


One of the principal causes of the unsettled state 
of industry generally has been the reac‘ionary influence 
of the advanced Socialis‘s who have endeavoured to 
upset the usual order of things by making the men mas‘ters 
of the situation and compelling employers to disburse a 
considerable percentage of their profits. In the belief 
that this extreme party was much stronger than it really 
is, the Government gave way to many of its claims. The 
cight hours’ day was enforced at a time when the country, 
devastated and impoverished by war, needed the whole 
of its energies to avert financial disasier, and it is now 
generally recognised that the moment was ill chosen to 
place restrictions upon the hours of labour when the supply 
of men was hopelessly insufficient to carry out the colossal 
work of reconstruction. With shorter hours and high:r 
wages, there necessarily followed a diminished produc.ion 
and higher cost of living. The tax on war profits, while 
perhaps justified as a temporary expedient, becomes an 
absurdity when regarded as a permanent measure, for 
when makers know that they are liable to pay the tax 
they naturally cover themselves by adding the amount to 
their productive costs, with the result that the prices of 
everything again advance and those who suffer are the 
consumers. No one ventured to propose a repeal of thx 
tax on war profits for fear of incurring the wrath of the 
Socialists, and their apparently growing power was a 
perpetual menace to the country’s economical recovery, 
as well as to the satisfac: ory carrying out of any financial 
or o!her arrangement with Great Britain and the United 
States. 


An Encouraging Outlook. 


The collapse of the advanced Socialist bubble at 
the general elec_ions has completely modified the situation, 
and opens up excellent promise for the future, particularly 
in the way of commercial arrangements which will assist 
in a more active foreign trade. At present the conditions 
are so abnormal that the French see they have no alter- 
native but to buy what they require in Germany, and as 
they can only sell in those countries where the rate of 
exchange is against them, the situation becomes inextric- 
able, for neither Great Britain nor the United States is 
likely to buy much from France unless it is able to supply 
yoods in return. Now that the country has every hope 
of settling down to a stable and progressive form of 
Covernment, it is believed that the first thing to be done 
will be to relieve the labour tension by means of a more 
elastic legislation, and to revert to a more liberal fiscal 
policy with a view of facilitating business with Great 
Britain and the United States, which, in return, will pro- 
vide the credits necessary to enable France to free herself 
from serious financial difficulties. All sorts of fiscal experi- 
ments have been tried during the past few months, and 
they have all proved more or less unsatisfactory. The 
only hope now lies apparently in opening the country 
freely to British and American enterprise, and allowing 
British and American credits to put the finances on a 
sound basis. Such an arrangement has been meeting with 
growing approval for several months past, and alchough 
it would necessarily conflict with home manufacturing 
interests it is highly probable that something will be done 
in this direction. Besides, if French makers should meet 
with competition from British firms in the work of re- 
construction they would have the advantage, under a 
reciprocal arrangement, of selling their goods in the British 
market. The allied commission now visiting America is 
receiving reassuring promises of aid on condition that 
France shows she is capable of helping herself. 


Strikes. 


One cficet of this c!caring away of disturbing 
influences will be probably to put a check on the elements 
of disorder which have been fostering strikes under con- 
ditions that sap the foundation of business activity. So 
far as the engineering trades are concerned, the labour 
situation is satisfactory, but when such incidents occur 
as the strike of newspaper printers and of employees in 
the big stores, in defiance of agreements entered into with 
the employers, a general feeling of uneasiness is created 
which has @ detrimental effect on commercial and indus- 
trial enterprise. A great deal is being done in the way of 
reorganising industry, and @ vast amount of capital is 
available for purely industrial ventures, but this activity 
has been recently. arrested by the fear of complica‘ions 
arising out of the attitude of certain classes of employees 
who have allowed themselves to be drawn into the 
Socialist agitation. The men have been pulling the 
sirings to breaking point, and the newspaper proprietors 
and the stores have decided to hold out at all costs until 
the strikers are thoroughly beaten. It is only then that 
confidence will be restored sufficiently to allow of the 
country continuing ils work of reorganisation and re- 
construction, 


Wagons. 


Some time ago the Sta‘e required the railway 
Compatics to place orders for a suflicient number of wagons 
‘v provide for the alleged shortage which was said to be 
largely responsible for the traftie deficiencies. The extent 
of the orders given out did not satisfy the Government, 
which undertook to place orders on, its own account, 
bringing up the total number of trucks to 15,0Q0. As the 
Belgian railways are recovering several thousands of 
wagons which have been discovered in Germany, the 
French Government has reduced the number of trucks 
to be ordered to 5000. The 20-ton steel trucks are intended 
mainly for the transport of coal, and will cost about 
60,000,000. Apart from the question of expenditure, 
the State has readily accepted this reason for not giving 
out the contracts for the original number of trucks, because 
wagon builders are so full up with work that they are 
qtute unable to take on further orders for early delivery. 





Nevertheless, it is stated that wagons are badly needed, 
and the Government is being urged to give out orders 
abroad for the additional 10,000 trucks. 


Locomotives. 


The chief cause of the transport difficulties is 
the lack of locomotives and the bad condition of the great 
majority of those in service. Accidents are so frequent 
that a meeting of engine drivers was held recently to 
discuss the ways and means of avoiding them, when 
various suggestions were made, one being for the placing 
of pilots in cabins in front of locomotives. A scheme of 
another character is being presented for releasing the 
locomotives on the secondary lines and replacing them 
with some of the many thousands of military lorries which 
could be equipped as rail cars. Several lorries have already 
been transformed for that purpose, and it will depend upon 
the results of their working whether the scheme will be 
adopted on any large scale. 
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INTERNAL COMBUSTION ENGINES. 


133,845. December 2Ist, 1918.—-ELectric STARTERS FOR 
INTERNAL ComBUSTION ENnGINEs, A. H. Midgley and C, A. 
Vandervell and Co., Limited, both of Warple Way, Acton 
Vale, Middlesex. 

Ir has previously been proposed to retard the rotation of the 
pinion of an electric starter of the screwed pinion type during 
the meshing operation by a magnetic drag. such drag being more 
particularly effected by one or more magnetic pole pieces attached 
to an armature end shield of magnetic meterial through the 
intermediary of a core provided with an excitation coil, the pole 
piece or pieces being adapted partly to surround the pinion and 
their inner surfaces being toothed in a similar menner as the 
pinion. According to the present invention, the megnetic field 
produced by the field excitation coils of the electric motor is 
utilised for effecting the magnetic drag upon the pinion which 
is to be brought into engagement with the toothed fly-wheel or 
other toothed wheel associated with the engine to be started. 
Referring to the drawings, the ermature core A of a series electric 





parallel circuits constituted by the washers, which will tend. to 
oppose the choking effect, and the extent to which this is effected 
can be adjusted by regulating the total resistance in the parailel 
circuits, and by a careful adjustment of the number of washers 
or dises employed any desired “ in phase ” component can be 
provided for. Moreover, it will be appreciated that the current 
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induced in the parallel circuits will vary directly with the impe- 
dance of the choking coils, and as a consequence the motor will 
start up and accelerate smoothly and gradually until top speed 
is reached. The usual methods, such as the provision of a 
variable air gap, can be provided, for adjusting or controlling the 
reluctance of the closed magnetic circuit.—October 14th, 1919. 


BATTERIES AND ACCUMULATORS. 


133,803. October 31st, 1918.—Non-sPILLABLE ELecrric 
BatTrery Cetts, 8. F. Tyler and E. H. Naylor, both of 
26a, Peterborough-road, Parson’s Green, Fulham, London, 
S.W. 6. 

This invention relates to the construction of a non-spillable 
battery cell. The battery cell has attached to it side by side 
two elongated liquid trapping chambers A and B separated from 
one another by a dividing wall D. A pipe G, which forms the 
gas escape for the battery cell, leads from within the battery 
cell to the first chamber A, passing liquid-tight through the wall 
E of the battery cell at a point somewhat above the normal 
level of the electrolyte. The gas escape from the first chamber 


| takes the form of a short straight tube C, which passes liquid- 


motor is mounted direct on a steel shaft B which is arranged , 
to run ina brass bearing C, whilst the end shield D of the motor , 


is made of iron, and the yoke of the field magnet or the shield D 
is provided with a projecting piece E, the end portion F of which 
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is arranged to lie in the proximity of the pinion G which is 
intended to be brought into engagement with the other member 
of the gear. It will thus be seen that the magnetic circuit 
contains the pole pieces H of the field magnet, armature core A, 
armature shaft B, pinion G, a small gap K between the pinion 
and the end portion F, the projecting piece E and the yoke of 
the field magnet. The motor may be used with a resistance 
arranged in series therewith during the period that the two 
members of the gear are brought into engagement with each 
other, this resistance being short-circuited or cut out after the 
two members of the gear have been brought into engagement 
with each other. The invention is more particularly intended 
to be used in connection with an electric starter of the kind in 
which one member of the gear is mounted on the armature sheft 
through the intermediary of a helical gear, the pinion being 
edapted to slide along the serew-threaded portion L of the 
armature shaft and to rotate with the shaft. The projecting 
part E, which is magnetically connected with the field magnet, 
may be duplicated : nd be provided with teeth M surrounding 
the movable pinion mounted on the armature shaft or its serew- 
threaded extension.—October 23rd, 1919. 


SWITCHGEAR. 


133,751. October 14th, 1918.—ALTERNATING-CURRENT Moron 
Starters, Allen West and Co., Limited, Lewes-road, V. 
Breeze, 37, Hollingbury Park-avenue, and R. P. Bossom, 
18, Hollingbury Park-avenue, all of Brighton. 

This invention relates to alternating-current motor starters 
and has for its object to provide a starter which will ensure a 
comparatively large “in phase” component of the starting 
current, and as a consequence # good starting torque and power 
factor. The diagram shows the starter arranged for use in 
connection with a three-phase motor, gach phase of which is 
cunnected to a primary coil A of the starter. These coils sur- 
round laminated iron cores B constituting a closed iron magnetic 
circuit in the usual manner. It is the special feature of the 
invention that surrounding the lower extremities of the iron 
cores B are a number of iron washers C, so disposed in relation 
to each other as to be able to rapidly dissipate the heat generated. 
These washers may be arranged singly or in groups and are made 
detachable so that variations in the “in phase’ component 
may be made by altering the number of washers on each core. 
In operation, wlien the current is applied to the stator circuit 
a current will be induced in all the phases of the rotor of the same 
frequency as that in the stator until the motor commences to 
rotate and until the motor has accelerated the impedance of the 
choking coils will be high, but current will be induced in the 


‘in @ plane parallel to the wall D. 





tight through the dividing wall D and extends at H into the 
second chamber B so that its ends are proud of and are formed 
A tube L projects through 
the top of the second chamber at K to the outside air, forming 
the gas escape for this chamber. ‘lwo terminals M are mounted 
at the top of the cell casing and connected to the cells in any 
suitable way not shown in the drawings. A serew cap N and 
a screw plug O are also provided. Gas evolved from the cells 
passes along the pipe G into the first chamber A, through the 


a 


N° 133.803 









































——t 4-0 
‘ a AF 
~fHi4- 4} 4-4 

“IL 4 \ 

——) , [ 

4 4 

A | 

I: 
1 
Hd 

j I 

a | 

a 

HG | 

I 

.. F 

fy 

y 

; 

be iaseh diag eee fi 

















conduit C into the next chamber B, and thence up the conduit L 
into the outside air. In normal working some liquid will also 
escape down the pipe G into the chamber A. Owing to the 
elongated shape of this chamber the direction in which the liquid 
therein cen be shaken with most velocity is that of its length, 
and this is in a direction across the mouth of the conduit C. 
This makes it difficult for the liquid to enter this conduit and 
consequently a very small amount, if any, will enter the chamber 
B through the conduit C, and it is difficult to shake liquid into 
the gas escape pipe. Moreover, the liquid will be dashed 
past the wall of the pipe and not along its length, so that 
there is less tendency for some to creep to the mouth than if the 
general direction of the pipe were parallel to the length of the 
chamber. The escape from the second chamber may be by a 

ipe similar to that in the first chamber. The two chambers 
orming the trap may be situated inside the cell cavity or may be 
externally secured.—October 23rd, 1919. 


TRANSMISSION OF POWER. 


133,887. February 25th, 1919.—Drivine Betts, 'T. F. Edwards, 
7, Eastern-road, Romford, Essex. 

This invention relates to improvements in diving belts and 
has mainly for its objcet to provide a method of utilising waste 
leather or other waste material ‘suitable for thé purpose for the 
production of efficient belting. According to the invention, 
driving belts are built up of a series of strips, each of which may 
be composed of a number of pieces of the waste leather or other 
belting material joined together. end to end by scarfed- joints, 
and which are placed face to face to build up the width of belt 
required and are secured together by thread drawn through 
holes pierced through part of the thickness of the material of 
each strip, the series of holes in the several strips being so 
arranged relatively to one another that continuous undulating 
passages are provided for the thread uniting the adjacent strips. 
When the threads are pulled taut the strips are drawn closely 
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together. Belting made as above described is capable of with- 
standing any tensile stress to which it is subjected in ordinary 
use, as such stress is applied to the belt in the longitudinal direc- 
tion of the threads by which it is transmitted. Any convenient 
method may be adopted for securing the ends of the belt. A 
good connection may be obtained by passing a U-shaped length 
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of wire through the several strips from one side of. the belt to 
the other, the wire shanks being crossed between the adjacent 
strips so that they pass through the belt in a zigzag manner, 
their projecting ends being drawn taut and secured by being 
twisted together and having their extremities bent back into the 
material of the belt. The drawings in Fig. | are self-explanatory. 
Fig. 2 is a sectionel view showing the method above described 
for securimg together the meeting ends of the belt.—October 23rd, 
1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


133,822. November 20th, 1918.—SPANNER AND Pipe Wrencu, 
(;. Edwards, 18, Court-road, Cardiff, and H. I. Jenkins, 
Ty-Coed, Heath Park-avenue, Cardiff. 

This specification describes a spanner and pipe wrench formed 
of two jaws and the handle, the upper jaw of which is hinged on 
# centre rivet and is provided with a locking screw, which holds 
it rigid when half open; when fully open it is automatically 
locked. The upper jaw has the outer portion cut straight, the 
inner portion or that portion adjecent to the hinge being semi- 
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circular, the whole face having teeth cut across in order to 
increase the gripping power. The lower jaw, which is an 
extension of the handle and is forged at an angle of 30 deg. to 
the handle, is cut in a series of steps having a drop of a fraction 
of an inch, the first or outer step being short, the next two being 
of equal length, the fourth being made equal in length to the 
diameter of the semi-circle cut in upper jaw. The drawings are 
self-explanatory.—October 23rd, 1919. 


133,839. December 12th, 1918.—Toor Hoxipers ror LATHES 
AND LIKE Macuines, C. Bradshaw Prideaux, 8, Prince’s 
Garth, London-road, Forest Hill, London, S.E. 23. 

This invention relates to tool holders for use in lathes and 
other machine tools, and is of the type permitting a vertical 
xdjustment of the tool, and also an angular adjustment in a 
horizontal plane. A cylindrical or other suitably shaped head A 


N°133.839 






is slotted transversely at B to receive the tool. ‘The head is 
provided witha screw-threaded stem C, long enough to pass 
through a boss D at the end of a shank E, so as to project above 
it to take a lock nut F, and to allow for the desired range of 
vertical adjustment. The stem passes through a plain bore G 
in the boss D, and through a plain bore H in a sleeve K. The 
bore H ‘in the sleeve K is slightly enlarged at its mouth, as shown 
aut L, to receive a collar or shoulder M, formed on the stem C, 
adjacent to the head A. ‘The sleeve K is screw threaded ex- 


ternally and engages within a correspondingly threaded portion 
N in the boss D. The sleeve has a flange P, which is milled on 
its edge, or is otherwise formed to facilitate rotation. The under- 
side of the flange P may be knurled or toothed to provide a 
gripping surface for the tool. The screw threads of the stem C 
and the sleeve K are preferably of V and square formation re- 
spectively, although they may both be similar, or other forms 
of thread may be used for either. The serew thread for the stem 
is preferably of finer pitch than the thread of the sleeve. In use, 
if the tool is to be adjusted, the lock nut F is first slackened, 
the sleeve K rotated in one direction or the other to raise or 
lower the tool as required, the tool set in the required position, 
and the nut F is again locked, so that the tool and the adjusting 
sleeve K are both firmly clamped in position.— October 23rd, 1919, 


MEASURING AND TESTING INSTRUMENTS. 
October 19th, 1918.—GAUGEs FOR THE KNIFE EpGEs 


WEIGHING Levers, W. and T. Avery, 
Brown, both of Soho Foundry, Bir- 


133,790. 
oR Pivots or 
Limited, and A. W. 
mingham. 

The present invention comprises a gauge adaptable to the 
knive edges or pivots of steelyards, levers, weigh beams, or other 
knife-edge centres or pivots in weighing machines, testing 
machines, or similar apparatus. The instrument enables a 
measurement of any inaccuracy to be ascertained by means of 
a suitable scale. The gauge comprises a beam A, having two 
oppositely disposed bearing surfaces B end C, the beam: being 
shaped to conform with the lever to which the gauge is to be 
applied. The bearing surface B is notched and the bearing sur- 
face C is plain, the notches in the surface B being for the purpose 
of location of the fulerum knife edge of the steelyard or lever 
which is being tested. The numerals inéicated on the face of 
the beam A adjacent to the notches in the surface B are for the 
purpose of aiding the operator in the use of the instrument, as 
he can easily memorise the numeral indicative of the notch in 
which the fuleruin knife edge is located, and place the same notch 
of the beam on the corresponding knife edge projecting from the 
opposite face of the steelyard or lever. Toward the right-hand 
extremity of the beam a screw D is provided, on which is mounted 
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a nut E, and upon rotation of the screw by means of the kuurled 
head, the nut E is traversed along, the beam A, thereby altering 
the balance of the beam. Arranged conjunctively with the 
serew is a vernier scale, whereby sub-divisions of the main 
divisions are obtained in known manner, the main divisions 
being indicated by the zero graduation F upon the nut which 
indicates against the graduations G on the top of the beem A, 
the sub-divisions being indicated by the position of the circular 
vernier dise H mounted on the screw D operating in conjunction 
with the seale of graduations K on the circular dise L secured to 
the right-hand end of the beam A by means of screws. The 
rotatable screw D is mounted in the dise L and in @ hole in the 
beam. A, and the graduations upon the vernier scale H-K are 
so arranged that one rotation of the screw—that is, of the disc 
H—is equivalent to a traversing movement of the nut E from 
one graduation G to the next graduation along the beam A. 
The end of the heam A opposite to that which is provided with 
the screw, nut and vernier scale, is provided with a fixed weight 
M, by means of which the initial balance of the gauge is obtained 
about the load centre of the lever when the nut is in its zero 


position.— October 20th, 1919. 
SHIPS AND BOATS. 
133,888. February 26th, 1919.—E.ecrric Heim INnpicaror, 


Siemens Brothers and Co., Limited, Palace Gate Mansions, 

KXKensington Court, London, W. 8, and F. Turner, The 

Crest, Shooter’s-hill, London, S.E. 
It is found necessary in practice to install et the wheel-house 
on board ship some form of indicator for the movement of the 
rudder to check the indications of the steering wheel against the 
actual movement of the rudder. The helm indicator—Fig. | 
described in this specification is operated electrically. A dry 
cell A—Fig. 2—connects to one terminal at the indicator, and 
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thence by a lead to one end of a set of resistance coils B. A 
pivoted arm © moves over # contact are in accordance with the 
position of the helm, and is also in contact with insulated seg- 
ments to which the individual coils forming;the, resistance B 
are joined. The current flows through the portion of the resist- 
ence B, determined by the position of the arm, to a terminal 
at the indicator and to spring contects D and E. From these 
contacts the current flows through « resistance to coil G. 





This coil is adapted to take up a position in the field of a 





permanent magnet in waich the torque exerted by the field on 
the current balances the torque of volute springs, by which the 
current is led in known manner into and out of the coil (. 
The terminals of the moving coil G are shunted by a resistance, 
preferably of about the same resistance as the coil, in order to 
damp the oscillations of the coil by the currents induced by its 
motion in the magnetic field. The resistances of the cireuit are 
adjusted and the scale graduated so thet the indications of « 
pointer correspand to the movements of the helm. For the 
purpose of testing the accuracy of the indications at any time, 
the contact D is opened and a contact H closed, by which the 
resistance B is cut out and, if the indicator is correct, a given 
reading—for example, 35 deg. starboard-—should be shown. If 
the reading is not correct, the magnetic flux from the poles of 
the magnet of the indicator is shunted from the path of the coil: 
G by « soft iron block—-Fig. 1—-which can be moved so as to 
bridge more or less the air space between the poles. Fig. 3 
shows the means by which the movement of the helm is com- 
munieated to the arm C.—October 23rd, 1919. 








Forthcoming Engagements, 


TO-DAY. 
INstTITUTION OF ENGINEERS.—39, 
7.30 p.m. 


Junior Victoria-streei, 

5.W. 1. Social evening. 
MANCHESTER ASSOCIATION OF ENGINEERS. —-President’s con- 

versazione, Manchester City Art Gallery. 7.30 p.m. 

Tue Puysicat Society or Lonpon.—Imperial College o| 
Science, Imperial Institute-road, South Kensington. Discussion 
on “ Lubrication,” to be opened by Dr. T. E. Stanton, F.R.5. 
5 p.m. 

DECEMBER Isr. 
Albemarle-street, 


MONDAY, 

Roya Instirution oF GREAT Briratin. 
Piccadilly, W. 1. General meeting. 5 p.m. 
Sociery or Arts.—John-street, Adelphi, W.C. 2 


Roya 
‘Synthetic Drugs,’’ by Dr, Johu Theodore 


Cantor Lecture. 
Hewitt. 8 p.m. 
TUESDAY, DECEMBER 
Junior INstiTuTION OF ENGINEERS: MIDLAND SECTION. 
University, Edmund-street, Birmingham. Inaugural address. 
* The Professional Status of the Engineer,’ by Professor F, W 
Burstall, 8 p.m. 


2NbD. 


Leacue anp Coungit.—Couneil Chamber 
“Government Control and Industry,” by 
4.30 p.m. 


INSTITUTE OF MARINE ENGINEERS. 
Hill, E. President's address, Lord Weir. 


INDUSTRIAL 
Guildhall, E.C,. 
Right Hon. Lord Emmott. 
The Minories, Tower 
6.30 p.in. 
DECEMBER  3nxp. 

Society. Royal Institution, 
Paper, “* Marine Propelling Shaft- 
8 p.m. 


WEDNESDAY, 

LiveRPOOL ENGINEERING 
Colquitt-street, Liverpool. i 
ing. Bearings and Supports,” by Mr. John Watson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Hall, Institution 
of Mechanical Engineers, Storey’s Gate, St. James’ Park, S.W. | 
Paper, * Car Design and Car Usage from the Point of View o1 
the Majority of Owner-drivers,” by Mr. Edgar N. Dutfield. 
8 p.m 

Royat Socrery or Arts.—John-street, Adelphi, W.C. 2 
“The Oil Seed-crushing Industry,” by Mr. John Westall Pea 
son, 4.30 p.m. 

INpusTRIAL Leacue AND Counct.—Hall of the Institute of 
Journalists, 2 and 4, Tudor-strect, E.C. 4. Open discussion 
on “ Scientific Management.” 5.30 p.m. 


DECEMBER 


ENGINEERS: MANCHESTER 
General meetiny 


FRIDAY, bru. 

InstTIruTION OF LocoMoTIVE 
Centre. —College of Technology, Manchester, 
7 p.m. 

Junior Institution oF Enoinerrs.—-39, Victoria-street, 
Westminster, S.W. 1. “‘Some Notes on Extra High Tension 
Switchgear,” by Mr. E. F. Hetherington. 7.30 p.m. 

InstiTuTION oF WatTeR  Eneotneers.—-Apartments of 
Geological Society, Burlington House, Piccadilly, W. Papers to 
be read and discussed: (1) “The Madras City Waterworks ”’ 
(Part 1., Historical and Descriptive), by Mr. James Welby 
Madeley, M.A.; (2) ‘* The Repair of a Service Reservoir Damaged 
by Mining,” by Mr. Duncan M. Straughen; (3) ‘ Flow in 
Channels where the Water Surface is not Parallel to the Invert,” 
by Professor Alex. H. Jameson, 2.15 p.m. 








Society oF TECHNICAL ENGtnEeERS.—-The Society of Technice | 
Engineers will open its winter campaign with @ mass meeting 
to be held in the Central Hall, Westminster, on December 2nd, 
at 7 p.m., when Mr. C. H. Wordingham, letely President of the 
Institution of Electricel Engineers, will speak. The Society wis 
formed early in 1918; its rules have now been submitted to the 
Registrar for approval in order that the Society may be formally 
registered as a trade union. Members of the Society comprise 
the great middle class between Capital and Labour in al! branches 
of engineering—the manager, the assistant manager, designers, 
inventors, buyers, selesmen, leading draughtsmen ; in short, 
men in the technicel, managerial, and administrative grees 
without whose brains the engineering industry could not con- 
tinue, whose interests are all too commonly overlooked in the 
grave industrial disputes which afflict us on all sides, and who, 
it is felt, should have a voice in any National Industrial Counce! 
that may be set up for the engineering industry. Though tl 
membership of the Society is open only to qualified men who ar¢ 
not engaged in purely manual work, it does not exclude scienti- 
fically trained pupils temporarily engaged in works nor men whe 
do not possess degrees in engineering, because it is realised thr t 
in all branches of the profession men are to be found who, 
though having no recognised theoretical training, ere neverthe- 
less doing valueble work in an administrative or technica! 
capacity. It is contemplated, however, to raise the qualifications 
for admission gradually, so that membership of the Society 
will ultimately become a guarantee of professional standing. 
During the past veer the membership of the Society has con- 
tinued steadily to expand. Branches have been formed in 
many towns throughout the kingdom, and the members are |1\ 
process of being grouped into sections according to the depart- 
ment of engineering which they profess. Friendly relations have 
Leen established between the Society and one or two existine 
sectional societies previously formed for the purpose of protect- 
ing the interests of engineers engaged in the particular branch of 
engineering coneerned. The constitution of the Society ts sur hi 
that it will be easy for such sec tional societies to establish very 
close relations with the Society, becoming, in fact, actual sub 
sectional groups within the main section of the Society without 
necessarily losing their identity or, power of self-government. 
subject to the possible subordination of the interests of a gre’ p» 
to those of the profession as a whole. Federal relations with 
other societies for other industries having similar objects i '1! 
process of arrangement. Engineers and others engaged 1 
administrative and similar capacities in any branch of enginec'- 








! ing are invited to attend the above meeting or to comimunice!© 


with the General Secretary at 102, Belgrave-rovd, London, S.W.1. 
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Lic NOTICES 





~ ° 
ant Engineers Re- 
ED by the Government of the 
A tlements for 3 years’ service 
“iblic Works Department with 
Salary £360-£15-£480, duty 
4 vear, and a war bonus of 30 per 
a Freo passages. 
ars of age, preferably single, who 
jther the A.M. Inst. C,E, examina. 
che Inst. of Municipal and County 
had at least 3 years’ practical 
‘exclusive of pupilage) as engineering 
* ghould apply at onee, in writing, ¢iving 
Degg age und experience, to the CROWN 
h TER 4. Millbank, Sandon, 


725 


fotaile of 































ssisiant Locomotive 
A st P ERINTENDENT REQUIRED 
for German East Africa Government 
Railways for 20- 30 months’ service, with 
bie extension. Salary £350-£20-£550 and a war 
eres) per annum for single men and £110. per 
“ r r marri¢ ven. Free first-class passages and 
9 carter ‘rent provided. Liberal leave in 
ont Candidates, who must have 
ae ¢ in some recognised locomo- 
. es and who possess a sound 
by and general running work, with 
x nanagement and supervision of 
iy at once by letter to the CROWN 

1¢ THE COLONIES, 4, Millbank, 

1, giving brief details ‘of age and She 

i quoting M G.E ‘ 613 





CLERK. REQUIRED for the Gold 

Coast Government Railway for two tours 

* each of 12 months’ service. Salary £350 
bs annum and a war bonus of £120 a year, which will 


‘ontinued until six months after the restoration of 
~ and will then be reconsidered. Liberal leave in 


4 on full salary. Candidates, who have had 
ivil engineer" 8 office, plotting, surveys 

tions and buildings, and 

estimating, and have a 

e work, should apply at 


rief details of age and expe- 

‘N. AGENTS FOR THE 

4, Miss London, &.W. 1, quoting 
AO7 


rrigation Engineer Re- 


QUIRED by the Government of 

British Guiana for engagement termin- 

able at the end of one, three, or five 

rs. Salary £600 per annum. Free passages pro- 
1. 

he person appointed will be required to make 


veys, plans, and estunates for works of drainage 
i irrigation and to take charge of the construction of 
works if necessary. 
andidstes, not over 35 years of age, preferably 
izle, and either members or associate members of the 
titution of Civil Engineers, who must have had 
vious experience of such works in somewhat similar 
ntry to the coastlands of British Guiana, which 
> and four feet below the level of 
should apply at once, by 
s of age and experience, 
8S FOR THE COLONIES, 
S.W. 1, quoting M/B.G. 9295 






nk, London, 


& Senior Drainage Engi- 
vay NEER REQUIRED for the. Public 
aad Works Department by the Government 

of the Gold Coast for two tours each of 


months’ service with possible extension. Salary 
) a year, with a duty allowance of £100 a year and 
ar bonus of £120 a year, which will be continued 
til six months after the restoration of peace and will 


n be reconsidered. ‘ree quarters and first-class 
Liberal leave in England on full salary. 

age 26-45, who have had considerable 

perience in the design and construction of main 
image schemes and who are A.M. Inst. C.E. or 
Inst. Mun. and Cy, E., should apply at once, 
‘writing. giving brief details of experience and age, 





the CROWN AGENTS FOR THE coL ONIES, 4, 
libank, London, 8.W. 1, quoting M/G.C. 9253 
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MINISTRY OF MUNITIONS, 
DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 





BY 


Sale by Public Tender, 
“NDRY PLANT, 


Depot 84, Hayes, Middlesex. 


Locomotive. Type BOILERS, 80 1b. per 
“iiplete with injectors, gauges, and dead- 


‘1 FEED PUMPS, 
baa MACHINES, 





Ving ut ’ 


THREE 
i 4 








ves 






horizontal 


36in. 
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ONE brrn by ‘84in 
THREE HYDRO EXTRAGH 
ONE Manan 2xERACToRs, 


Steam-h« 1 PROS — 
pour t DOL . re aoe! ERITY PRESSE 


mint. DY 96in. each, 







38in. 
ING CUPBOARDS, 78in. by 
fitted with 5ft. fan. 











: Ae \RON HORSES for above, 80in. by 
GALVANIS iD TANK a . 
WET S of various sizes 
y Min UES ’ CRADLE TRUCKS, 36in. by 26in, 
CLE / 7» 

WateoN WATER HEATER, by Royles. 





i ER-SOFTENER PLANT for 





5000 gallons. 






= Forme a large number of the following 
4 Wes Stools, Chairs, Shelves, Trucks, 
1" hes ood Racks, Laundry Baskets, Shaft- 
a citing, Steam Traps, Pipes, Sockets, &c. 
il Th CLOSE DECEMBER 3ist. ‘Full 
it 45 Bsc together with Tender forms and 
NERC LER. xe had on application to the 
het Buil, -Le,, Chdring Cross - Embank- 
is. 16, London, W.C.2, Ref. G. 1394, 
SOTE.—vor 
. Particulars of- other G * 
oi 0 “4 overnment Pro. 

4 a See ‘* SURPLUS,” price 3d. at all 
ce Davable ine quarterly - subscription 















of 2s. pos 
Hinist ‘¢ in “advance to the Digester of Publicity, 
j of Munitions, Whitehall-place, ubicity. 
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Praughtsman and Chief 
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LONDON FRIDAY EVENING, DECEMBER 5 5. 


PUBLIC NOTICES 


G, 
The Admiralty have for Dis- 


POSAL H.M.- PADDLE MINESWEEPER 
** CROXTON,”’ particulars of which are as follows : 


R, 


Builders, Ayrshire Dockyard Co., Ltd. 

Hull, steel. Two compiete — decks. 

Dimensions, 235ft. P "29.1ft: M.B. by 9.2ft. 
moulded depth to lower deck. 


Extrewe breadth over 


paddle-boxes 58ft. Gross tonnage 737.4 


Engines, inclined compound. 
Boilers, two cylindrical, Howden’s draught. W.P. 
125 Ib. per sq. in. 


Speed 15 knots. 

Tender forms, with pormaiesion to inspect, may be 
obtained from the DIRECTOR of CONTRACTS, 
owt 8, Room 80, West Block, Admiralty, London, 


Tenders will be received up to Twelve Katee noon 
on Monday,,29th December, 1919. 612 


re Proprietors of Letters Patent 


No. 2016/13, relating to 

* MACHINES FOR SWINGLING OR FOR 

BREAKING AND SWINGLING FLAX,’ 
DESIRES to DISPOSE ef their PAT ENT or to 
GRANT. LICENCES to interested -parties on reason- 
able terms with a view to the adequate working of the 
patent in this egy 

Enquiries to be add 


CRUIKSHANK AND 3 AIRW cATHER, 
~ 65-66, CHANCERY-LANE, LONDON, W.C. 


2030 ul 
° el 1 4 ° 
(ity and Guilds (Engineering) 
COLLEGE. 

There is a VACANCY in the Mechanical Engineering 
Department for an ASSISTANT who has had teaching 
experience. Commencing salary £200 per annum, with 
war bonus in addition, at present at the rate of £100 
per annum, 

Apply before 
to Professor W. 
- neinee ring) 











December 13th, in the first instance, 
1. DALBY, F.R.S., City and Guilds 


Colleze, Exhibition-road, London, 


2658 
(ity of Bradford Education 
COMMITTEE, 
BRADFORD TECHNICAL COLLEGE 


APPLICATIONS are INVITED for the POSITION 
of WORKSHOP SUPERINTENDENT in the Engi- 
neering Department. Candidates must have had a 
good general education, technical training and con 
— practical experience in Accurate Engineering 

or 

Further es mar be obtained on applica- 


tion to the PRINCI 
2448 BY_ ORDER. 





(Jounty Borough ¢ of West’ Ham. 


MUNICIPAL TECHNICAL SEREES UTR: 
ROMFORD-ROAD, STRATFORD, E. 
APPLICATIONS _are INVITED for the following 
APPOINTMENTS 
TEACHERS of ™M ACHINE CONSTRUCTION and 
DRAWING, on Wednesday, Thursday and 
Friday evenings. Salary 15s. per evening. 
Applications, with particulars of qualifications and 
copies of testimonials, should be sent to the Principal, 
Municipal Technical Institute, Romford-road, E. 
not later than 15th December, 1919. 
GEORGE E. HILLEARY, 
Town Clerk 


15, 


se Department, 
95, The Grove, Stratford, E. 15, 
26th November, 1919. 


‘ ’ ° ° 
[ond nCounty Council. —Appli- 

CATIONS are INVITED for the POSITIONS 
INSTRUCTORS in HANDICRAFT 
(WOODWORK). Salary £150 a year, rising by yearly 
increments of £10 to £240. The commencing salary of 
teachers entering the service who have had workshop 
experience will vary from £150 to £177 10s., according 
to length of experience. 

Apply to the Education Officer (E.2), London 
County Council, Education Offices, Victoria Embank 
ment, W.C. 2, enclosing stamped addressed foolscap 
envelope. A form giving, particulars will then be sent 
and must be returned not later than Wednesday, 17th 
December, 191%. Preference willbe -given to candi- 
dates who have served or attempted to serve with H.M. 


2548 





of ASSISTANT 


FICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK oF STRAND, LONDON, Ww. Cc. 2 
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PUBLIC NOTICES 


rey. 


Registered as a Newspaper. 





BY PNLAND POST 
ELEVBNPENCE. 


[Price NiEPENCE 








SITUATIONS OPEN (continued) — 








. . r > , 
(ity of Wakefield Waterworks. 
CONTRACT FOR CAST IRON PIPES. 
Waterworks Committee of the above city is 
prepared to receive TENDERS for the SUPPLY of 

about 300 TONS of 18in. CAST TRON PIPES 

Specification, conditions of contract, form of Tender, 
and other particulars can be obtained -from Mr. -C. 
Clemesha Smith, M. Inst. C.E., Waterworks Engineer, 
Town Hall, Wakefield, ~ on and-~--after- Thursday, 
December 4th, 1919, on payment of a deposit of Two 
Guineas, which will be returned on receipt of a bona 
tide Tender and the documents supplied. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Tenders, endorsed ‘* Cast Iron Pipes,’’ to be 
delivered to me not later than twelve o’clock noon on 
Monday, the 15th December, 1919 

A: AES IBONE, 


Town Clerk. 


The 








sano =. Wakefield, * 
th November, 1919. 2593 
(Clyde Navigation: 
TO ENGIN 3. 
ELECTRICALLY DRIV EN PUMPS. 
The ‘Trustees of the Clyde Naviga‘ion invite 
TENDERS for ELECTRICALLY DRiVEN DE- 


WATERING PUMPS for Nos. 1, 2, and 3 Graving 
Docks, Govan, Glasgow. 

Drawings and specifications may be seen at the 
office of Messrs. Walter Bridges and Co., Consulting 
Engineers, 3, Salters’  Hall-court, Cannon-street, 
London, E.C. 4, and at this office, and.copies thereof, 
together with form of Tender, will be furnished on 
deposit of £2 2s., which will be refunded on receipt 
of a bona fide Tender. 

Sealed Tenders, marked ‘* Tender for Pumps,’’ to be 
lodged with the undersigned not later than Tuesday, 
3Uth December, 1919 

The Trustees may 
Tender. 


not accept the lowest or any 


T. R. MACKENZIE, 
~ General Manager and Secretary. 
16, Robertson-street, Glasgow, 
28th November, 1919. 


Borough - of Salford. 


GAS DEPARTMENT 3 
Committee invite TENE ERS “for the 
SUPPLY TWO NEW LAC ASHI BOILERS. 
each 30ft. by 7ft. 6in., and f he PURCHASE and 
«xEMOVAL of TWO OLD LANCASHIRE BOILERS, 
each 30ft. by 7ft. 6in. 

Specification and full particulars may 
on application to the Gas Engineer, 
tloom-street, Salford. 

. EVA 


2584 





ie 
The Gas 

of 

be obtained 


Gas Offices, 


2647 NTow n Clerk. 





‘ id ‘ 

he Governors of the South. 
bt ae POLYTECHNIC INSTITUTE, 
Chelsea, 8.W. 3, INVITE OFFERS for the PURCHASE 
of a COMPOUND TANDEM HORIZONTAL DROP 
VALVE STEAM ENGINE, by Easton and Bessemer, 
Taunton, 100 H.P., cylinders 9in. by 15in. with 24in. 
stroke, complete with surface condenser, throttle and 
expansion governors, speed changing device for speeds 
between 40-120 revs. Suitable for an educational 
institution. ‘the Governors do not bind themselves to 

accept the highest or any Offer. 2714 





Liverpool Corporation . Water- 
WORKS. 

The Water Committee of the Liverpool Corporation 
REQUIRE the SERVICES of a TEMPORARY CIVIL 
ENGINEERING DRAUGHTSMAN with experience 
in Waterworks design. 

The appointment will be of a temporary character 
at.a salary of £200 per annum with war bonus, whick 
at present is 30s. per week. 

Ex-Service man _ preferred. 

Applications, with particulars of training and expe- 
rience, to be sent to the WATER ENGINEER, 55 
Dale-street, Liverpool, not later than Friday, 12th 
Vecember, endorsed ‘* Civil Engineering Draughts 
man.”” & 2621 


The National Foremen’s Asso- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 


An Association specifically formed to look after the 
interesis of Foremen in their ey 7 meg Capacity. 
All communications to ead Offices : 
H. W. REID, 81, High Holborn, 
General Secreta: 





Forces. Canvassing disqualifies. 
JAMES BIRD, ry. eye 
2720 Clerk of the London County Council. 





phe University of Sheffield. 


FACULTY OF ENGINEERING. 

The following nent * me 5a of the TEACH- 

ING STAFF are REQUI 
(1) ASSISTANT ecru RER and DEMON- 
STRATOR ia ELECTRICAL ENGINEERING. 
(2) ASSISTANT LECTURER and DEMON. 
STRATOR in MECHANICAL ENGINEERING. 

Salary in each case £300 per annum, including even- 
ing work. Candidates should be Graduates of a 
British University. 

Applications, stating particulars of training and 
experience, accompanied by three testimonials and 
giving the names of three referees, should be received 
not later than December 13th, addressed to the Dean 


of the Faculty of Engineering, The University, 
Sheffield. 

W. M. GIBBONS, 
2705 Registrar. _ 


of Hongkong.—The 


further APPOINTMENTS are TO 
BR FILLE 


LECTU REL ¥ on CIVIL and "MECHANICAL ENGI- 
NEERING ; minimum salary 5000 dols. 
Quarters, or an allowance in lieu thereof, are pro 
vided, and passage to Hongkong. Agreement five 
years. Agreements renewable at higher-salaries with 


niversit 


solos ing 





annual inctements. (Note.—The -present value of 
the dollar is in the neighbourhood of 5s.) >» 
Applications, in duplicate, should state age and 
qualifications and whether applicant is single or 
married, 
yrite, ‘°F. ” c/o J. W. Vickers and Co. * uae 
5, Nicholas- Rg "B.C. 4. 
attersea Borough Council 


The Council invite TENDERS for the SUPPLY 
of about 74 CWT. of ROLLED STEEL JOISTS, TEE 
ANGLES, and BARS. 

rticulars may be obtained upon application. 
Tenders must be delivered to me by Noon 
Monday, the 15th bg a 
-M ARCU: S WILKINS 
Town Clerk. 


2686 


on 


Town Hall, Battersea, S.W. 11 
December, 1919. 


SITUATIONS OPEN 





;ANTED, ENGINEERS’ TRAVELLER. Must be 
thoroughly’ practical enginéer, well acquainted 
with the leading engineering firms. Only ‘* live’’ 


man with proved ability to obtain contract work need 
apply.—Box No. 1G, Meerloo Publicity Service, 106, 
New Bond-street, W. 1. 2671 A 





yas for Large Works 20 Miles from London, 

really competent REPAIR SHOPS SUPT., to 
Take Charge of Commercial Vehicle’ Overhauls and 
Repairs ; thorough knowledge of all types of vehicles 
and goed organising powers; - must. be strict dis- 
ciplinarian, and able to handle large numbers of Men ; 
8 o’clock man ; salary £450 p.a.;_ good prospects and 
permanency for a live man.—Address at once, webs 
The Engineer | Office. 2587 a 


W are TECHNICAL ASSISTANTS for PATENT 
TS. Salary £250 per annum. State age, 
a A — 





P1845, The Engineer (Office. 
P1845 5A 


aaa 





PPLICATIONS are Requested for the Following 
i APPOINTMENTS in INDIA : 

(1) ENGINEER-SALESMAN, having engineering 

training and, if possible, some sales experi- 

—_. for the sales department of firm manu- 

turing Railway Material. 
ENGIN EER-DRAUGHTSMAN, 
= detailing Railway Wagons, 
Structural Material. 
OFFICE MANAGER, having sound -experience 
in k-keeping, Costing, and General 
Routine Work of an Engineering Manufac- 
turing Firm. 

Applicants should be well educated, single, prefer- 
ably not over 30. wr will be fot a term of 
three years, . with ive - salaries.—Apply, 

D..” Bae 2054. Leathwait and oe 2 
Birchin- lane, E.c: 3. PI 


for designing 
Track Work, 


(2) 


(3) 








SSISTANT CIVIL ENGINEER WANTED _ for 
British-owned Railway in Spanish-speaking West 
Indies. Must-be young, energetic; good draughtsman 
capable of taking charge outside work. -Knowledge of 
Spanish indispensable. ~ Salary £400.—Write, stating 
age and details of experience and enclosing copies of 





testimonials, to ADMINISTRADOR, c/o Street’s. 30, 
Cornhill, London, F.C. 3. 2663 A 





“SSISTANT WORKS MANAGER 
i and Steel) Works in Midlands. 
experience, age and wages required.—Ad 
The Engineer Office. 


for Tube (Iron 
State previous 
ress, 2273, 
2273 A 
YHEMICAL ENGINEER REQU [RED as REPRE 
C SENTATIVE. Must have knowledge of edible 
oil essence aia foods industries.—Address, stating in 
brief age, qualifications, and salary required, P1876, 
The Engineer Office. P1876 Aa 











HIEF RATE FIXER, Conversant with Latest 
practice, REQUIRED by firm in East Midlands 
engaged in the manufacture of Large Steam Engines. 
Oil Engines, Tractors, Wagons, &c. Also ASSISTANT 
RATE FIXER.—Write, stating age, experience and 
salary required, to R., Box 40, Sells’ Advertising 
ffices, Fleet-street, F.C. 4. 2368 A 





a Firm of 
for service 


PVNGINEER ASSISTANT WANTED by 
1, Engineers and Machinery Merchants, 





in India. Public-schoolboy of good address preferred. 

Three years’ agreement. “State age, experience, and 
salary required.—Address, 2646, The Engineer Office. 
2 BA 

NNGINEER WANTED AT ONCE for Publicitr 

4 Department. Must have had drawing-office 
training. Selling experience desirable and _ literary 


the right 
2637 A 


abilities an advantage. Good prospects to 
man.—Address,°2637, The Enzineer Office. 





4 WANTED for Services in Basra.— 
4 Apply by letter, stating experience, qualifica- 
tions, and salary required, to L.W.R., 4, Fen- 
church-avenue, E.C, 3. 


2623 A 





 SNGINEER WANTED, to Take Charge of Running 

‘4' of Fleet of about 60 Vehicles. One used to'the 
systematic docking of commercial or public service 
vehicles. First-class opportunity for the right man. 
Address, 2605, The Engineer Office. 2605 A 





ENGINEER WANTED for General 

4 .Engineering Works ; must be shop trained, able 
to estimate material and labour from drawings. * Per- 
manent. position.—Applications should be addressed, 
stating age, experience, salary required, to Box 190, 
Sell’s Advertising Offices, Fleet-street, E.C. 4 2731 A 


L)STIMATING 





| ea mag MANAGER.—Capable MAN REQUIRED 

to Take Charge of the Foundries of a modern 
Engineering Works; output 50-60 tons per week. 
The position offers plenty of scope for suitable man.- 
Address, giving full particulars of experience, age, 
salary required, and references, 2590, The Engineer 
Office. 2590 A 


—— MANAGER.—WANTED for Foundr; 

on East Coast, a thcroughly qualified and expe- 
rienced FOUNDRY. MANAGER to organise production 
on considerable scale and produce economically large 
quantities of castings for machine shop engaged upon 
repetition work.—Address, giving full particulars of 





previous career, age, and salary — 2672, The 
Engineer Office. 2672 A 
ACHINE TOOL INSPECTOR REQUIRED; Must 


be active and go-ahead man with good know- 
ledge of Machine Tool; capable .of critical examina- 
tion after repair shop overhaul.—Address, with full 
particulars . of . qualifications and experience, age, 
references, and salary required, 2518, The Engineer 


Office. 2518 «a 

N ECH. ENGINEERS REQD. for East, with Exp. 
pA Reinforced Concrete, Workshops, Steam or Lt. 
Plant ; 22/28, single, well-educated. Sal. £300/£500, 
quarters, free passage.—Apply,. LAURIE and COoO., 
Employment Specialists (Eng. Dept. ), 28, ~~ oe 
street, E.C.- No-preliminary fee. 21 A 








IECEWORK RATE FIXER REQUIRED. Must be 
thoroughly conversant with ~- all - engineeriny 
operations incidental to the manufacture of telephones 
and other electrical instruments, both in production 
and assembly. Good permanent position to suitable 
applicant.—Write, stating fullest details,- with age 
and salary required, to. Box 151, Sell’s Advertising 
Offices, Fleet-street, E.C. 4. 2626 a 





Pe ENGINEER REQUIRED, Capable of 

Taking Charge of the Maintenance and Upkeep of 
Machinery, Motors, &c. &c., in a large Engineering 
Factory in North-West London engaged on both wood 


and metal products. Must be capable of running 
lighting, heating, and ventilating plant economically 
and to t advantage, and a keen man on reduc- 


tion of running expenses. Capability of handling men 
to best advantage and getting work doné in shortest 
possible time an absolute necessity in successful 
candidate —Address in first instance, stating age, 
experience, and salary expected, 2660, The Engineer 
ce. 2660 A 


“en ENGINEER REQUIRED to Take Charge 
0! 


Machinery Kepairs and Upkeep_ of Works 
Plant at large Enginecring Works in Midlands.- 





hice stating ace, experience and remuneration 
. to P., Box 59, Sells’ Advertising Offices, 
Fleet- street, E. C. 4. 2368* a 
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CHEMICAL THE SECOND CONFERENCE 


of the Chemical Engineering Group of the Society of 


E. NG | N E E R | NG Chemical Industry will be held on Monday, December 


15th, 1919, in the Chemical Department, Armstrong 


G R O U P Callens: Nscciuiillinda Baia: 


(Society of Chemical Industry) 


The provisional list of papers to be read is as under: 


“ The Squeegee Positive Rotary Pump” 
. A. PELMORE, B. Sc., A.M.I. Mech. E, 


SECOND CONFERENCE The Pumping of Acids and:other Cort a HURST 
“The Marclen Glandless Acid Pump” by R. A. STEWART. 
‘Pumping Acids by Compressed A IOHN sie 
; se y LIPHANT. 
‘MONDAY, DEC. 15TH, 1919, “The Handling of Petroleum in Bulk at Thames Haven” 
IN THE CHEMICAL DEPT., by N. A. ANFILOGOFF, F.LC.,-F.C.S., M.I. Mech. E. 


ARMSTRONG COLLEGE. “ The Raising of Acids by the Kestner Patent Automatic 
NEWCASTLE - ON - TYNE Elevator” by J. ARTHUR REAVELL, M.I. Mech. EF 


The papers will be illustrated by diagrams, lantern slides and the 
exhibition of models, 


je ae ita There will be an exhibition of modern plant suitable for general 

eg ae hse cm ~> edb ette pumping work in Chemical factories, and also of pumps de- 

i signed for movement of corrosive liquids. Some novel Types 
of pumps will also be shown. 


SUBJECT :— The papers will give the latest information and practice in the 
subjects treated, and will be of use and interest to all who have 


“ THE TRANSPORT AND analogous problems to consider. The Hon. Secretary will be 


pleased to send to all who are interested and who are not 


DISTRIBUTION OF LIQUIDS members of the Group, further details of the Conference and an 


invitatiion to the Meetings. Please address: Hon. Secretary, 


IN CHEMICAL WORKS” Chemical Engineering Group, 24, Buckingham Street, Strand, 
London, W.C. 2. 
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The French “ Civils.” 


THE decision of the Société des Ingénieurs 
Civils de France to establish a branch in this country 
js a movement of a very interesting kind, and we 
believe we are right in saying that this is the first case 
of a foreign learned society—at least of those asso- 
ciated with engineering—extending its boundaries 
to our shores. For many years la Société has had 
some of its members domiciled in England, and the 
primary intention of the new step which was inaugu- 
rated by a little meeting at the Society of Arts a 
week or two ago, is to afford those members oppor- 
tunities for meeting to discuss technical questions. 
But as we understand that there are now only some 
fifty members of French and English nationality in 
this country, many of whom no doubt live at more or 
jess considerable distances from London, it is pretty 
obvious that la Société has an extension of its mem- 
b vship in view, and not only hopes that more French- 
United Kingdom, but that 
Englishmen themselves will join its ranks. We may 
share that hope, for no one can doubt that the inter- 
mingling of British and French engineers must prove 
of benefit to both, and, furthermore, since many 
important Franco-British undertakings—as, for ex- 
ample, the Channel Tunnel—are in prospect, it must 
bo of material advantage to both nations if intimacy 
exists between the experts who may be actually 
engaged on those works, or who, by discussion at 
technical gatherings, may be able to subject them to 
useful scientific examination. We venture to hope 


men resident in the 


that the obvious reciprocal step may be taken by 


the “ proper parties.” 


London Electric Supply Scheme. 


ONE of the most difficult problems which 
will confront the Electricity Commissioners who will 
be appointed under the Government Bill is that of 
arranging a satisfactory scheme for the London area. 
The difficulties of devising a scheme which will satisfy 
public requirements and at the same time do no in- 
justice to existing interests are very great, and it is 
not surprising to learn that those engaged in the 
business of electric supply in the Greater London area 
are already giving attention to the subject. The 
main outlines of a scheme which has been prepared 
by the municipal authorities of London have been 
published during the past month. A somewhat 
similar plan was presented at the end of last year, 
but it will be impossible to express a definite opinion 
on its merits until further details are forthcoming. 
One grave defect of the skeleton proposals put for- 
ward is that no provision is made for safeguarding 
the interests of the important public companies 
engaged in the electric supply industry in London. 
The suggestion is that the electrical needs of an area 
extending over nearly 1000 square miles can be met 
by the development and interconnection of the 
existing generating stations. The underlying idea 
of the scheme is that a Central District Authority 
should be created as well as four Divisional Boards, 
the latter to be charged with the practical super- 
vision of electricity in their respective areas. It 
should be pointed out that the capital invested in the 
company undertakings of the London district is 
considerably in excess of that employed in municipal 
electrical enterprises. Something will doubtless be 
heard from the company undertakings, which possess 
powers over a far larger area than that served by 
public authorities. Whatever may happen to the 
companies’ stations, the companies are entitled to 
retain possession of the business of distribution until 
the year 1931, when they will either have to be 
bought out or left to go on with the business. What 
is required is a comprehensive scheme put forward 
on behalf of all engaged in the business of electric 
supply in the London area for the consideration of the 
Board of Electricity Commissioners. 


Strike Breaking. 


THE strike movement in France, while 
assuming less serious proportions than it has attained 
in this country, has been of a more general character, 
and there is seareely an industry that has not suffered 
from the agitation. If the strikes succeeded, there is 
no reason why they should not be continued in- 
‘lefinitely, for with each rise in wages the cost of 
living proportionately increases, and further advances 
would be necessary to keep pace with the successive 
iugmentations in the price of commodities. The 
futility of giving way to the men’s claims has been 
So strongiy brought home to all classes of employers 
that the strikers are meeting with such formidable 





resistance as to make failure a certainty. Employers 
are now more powerfully organised than the men. 
Being unable to make further concessions, they have 
decided to let the men stand out until they are tired 
of idleness and deprivation, and want to return. The 
renewed strikes at the big stores in Paris ended 
miserably for the men, and the printers’ strike which 
collapsed a few days ago is the most disastrous failure 
the men have yet experienced. The newspaper 
proprietors combined to publish one paper, which 
has proved so great a success that there is no reason 
why it should not be continued indefinitely. The 
experiment has shown the men that even when they 
think they are all-powerful and indispensable, it is 
possible to do without them, and when this truth 
is driven home to them they will begin to lose faith 
in the efficacy of strikes. 


The Australian Flight. 


SEVERAL attempts by Australian pilots to 
fly from this country to their own in com p>tition 
for their Government’s prize of £10,000 were initiated 
during the month. The first competitor to leave, it 
may be recalled, was Captain Matthews on a Sopwith 
“ Wallaby” biplane fitted with a 375 horse-power 
Rolls-Royce ‘‘ Eagle’’ engine. This machine left 
Hounslow on October 21st, and arrived at Cologne, 
somewhat out of its course, on the following afternoon, 
and seems thereafter to have abandoned the attempt 
to complete the journey. On the 22nd of the same 
month a French Caudron machine, piloted by M. 
Poulet, left Avlona, near Paris, to fly to Melbourne, 
and has since progressed well, but slowly. This 
machine is not, however, compting for the Govern- 
ment prize. The second comp:2titor to leave this 
country was the Vickers-Vimy biplane fitted with 
two ‘‘ Eagle”? engines. This machine, ploted by 
Captain Ross Smith and carrying a crew all told of 
four, left Hounslow on November 11th, and has 
since been steadily progressing with the journey. 
The third attempt ended in disaster within a few 
minutes of its beginning. The machine concerned, 
the Alliance Aircraft Company’s biplane, fitted 
with a 450 horse-power Rolls-Royce engine, left 
Hounslow on the 13th, but when over Surbiton it 
descended in a spin and crashed, the pilot and navi- 
gator, Lieutenants Douglas and Ross, being killed. 
The fourth competing machine, a Blackburn Kan- 
garoo, fitted with two 275 horse-power Rolls Royce 
engines, left Hounslow on the 21st under the charge 
of Lieutenants Rendle and Williams, and carrying a 
total crew of four. A fifth machine, a Martinsyde 
commercial biplane, fitted with a 275 horse-power 
Rolls-Royce engine, is now waiting favourable weather 
to attempt the journey. Of the Vickers machine, 
news has been received that Rangoon had been 
reached on the 30th, and that it started on its 
journey again next day. M. Poulet was at Karachi 
on the 11th, and reached Rangoon just after Capt. 
Ross Smith, The whole flight from Great Britain to 
Port Darwin in Australia covers a distance of some 
10,100 miles, and under the rules of the competition 
has to be completed in or under thirty days. 


Annealing Rails. 


THE communication of Monsieur Georges 
Charpy to the French Academy of Sciences upon a 
method of prolonging the life of rails by superficially 
annealing them has attracted considerable atten- 
tion on account of the possibilities it op>»ns up for the 
preservation of the permanent way. The fact of 
rails ageing and breaking, generally after about 
ten years’ service, led to an investigation into a 
phenomenon which obviously originated mainly from 
one cause, and the discovery that rails develop a 
multitude of small cracks, so small that they are at 
first only visible under the microscope, suggested 
the theory that these cracks, by developing, finally 
caused the rails to fracture. Monsieur Charpy carried 
out his experiments with the rolls of bar mills, the 
ground surfaces of cast iron, and the impression on 
steel made by Brinell balls, and in all cases there 
were observable the same infinity of minute surface 
fractures as are seen in rails upon which heavy loads 
have been running. The effect of the work on the 
metal is to give a thin hard surface which breaks up 
under the expansion of the mass. To prolong the 
life of the rails something must be done to prevent 
these cracks from developing, and Monsieur Charpy 
finds that a satisfactory course is to anneal the 
surface by means of an acetylene welding flame. 
He prc poses that an apparatus be placed on a truck 
and the flames directed on the rails, the rate of travel- 
ling being adjusted to give the proper annealing heat. 
In the opinion of Monsieur Charpy, this treatment 
would at least double the life of the rails, and it is 
one that is well worth looking into at a time when it 








has become necessary to investigate every possible 
source of economy in permanent’ way maintenance. 


The Greek Exhibition. 


Ow the 23rd of the month the Exhibition of 
British Industries at Athens was closed at the end of 
a highly successful “‘ run.’ So great was the interest 
taken in it that the crowds on some days were dense 
and most of the exhibits were sold before the show 
had been open a week. It is estimated that at least 
one hundred thousand people visited it during the 
six weeks or so that it was open, many of them 
coming from Serbia, Roumania, Constantinople, 
Smyrna, and other Near Eastern and Balkan centres 
About five hundred firms were represented, and the 
exhibits were worth not less than half a million pounds. 
It is felt on all hands that the display was made at 
the psychological moment, and that it has created an 
impression in Greece and in the Near East generally 
that cannot fail to have effects of considerable benetit 
to British trade. It is, however, to be regretted that 
many orders had to be refused from sheer lack of 
inability to execute them in reasonable time, since 
the home as well as many other foreign markets have 
to be supplied as well. Here we have but one more 
example of the dimensions of the trade that is await- 
ing us and another confirmation of the assurance that 
as soon as we settle into our stride there will be enough 
work to keep every man and a great many of the 
women fully employed for several years to come. 
Labour has the matter largely in its own hands. If 
it decides that a very real bird in the hand is better 
than two or three shadowy and insubstantial birds in 
the bush it will soon have plenty of work, money, 
and happiness. 


Cheap Motive Power. 


AmoNnG the many problems affecting the 
French industry, the most serious is the difficulty 
of procuring coal and the high price that has to he 
paid for that fuel. Supplies may become more 
plentiful with a better organisation of transport 
arrangements, but it will be a long time before they 
are sufficient for all purposes, and the price of coal will 
never again make it economidéal as a source of motive 
power. The high cost and uncertain supplies have 
compelled the Government to open up other sources 
of energy which will be both abundant and cheap. 
The various undertakings being put in hand for utilis- 
ing the hydraulic power provided by the Rhone, 
the Rhine and the Pyrenees are being incorporated 
into one vast programme, which aims at the distri- 
bution of electrical energy throughout the country 
by a network of high-tension mains capable of supply- 
ing the most remote villages and farms. At the same 
time thé Government is empowered to oblige every 
owner of a waterfall to install an electrical generating 
plant, either for himself or for the use of his neigh- 
bours. Subsidies will be granted to groups of agri- 
culturists and others for the laying down of hydro- 
electrical generating plants. This electrification of 
the country will entirely transform the conditions 
of industry, and will render it much less necessary 
than it is now for manufacturers to construct their 
works near the centres of coal supply, while their 
costs in this respect will be considerably reduced. 
An application of electrical energy to heavy machines 
will necessitate the employment of powerful electric 
motors, such as are now being constructed for rolling 
mills. Another cheap source of motive power is 
provided by heavy oils, which are being employed 
more and more extensively for steam raising, but 
even these seem destined in time to be superseded 
by electrical energy. With an abundance of power 
at low cost and the raw iron resources in Lorraine, 
France will be in an admirable position for deve loping 
her engineering industries in the future. 


Exchange and Trade. 


THE most far-reaching event of the past 
month in France was the solid vote given by the 
country at the general elections in favour of a sound 
policy of financial and commercial organisation. 
Until then there had been disturbing elements that 
seriously interfered with the work of reconstruction, 
and the feeling of uncertainty as to the future, 
during a period when labour and capital appeared 
to be in perpetual conflict, proved a great hindrance 
to industrial enterprise. Ever since the Armistice, 
labour and other legislation had been subjected to 
strong socialist influences, and the bad effects of 
these ill-conceived laws did much to bring the country 
round to a saner view of things. There is nothing 
to prevent the Government from making a great 
effort to carry out the work of reconstruction on a 
practical basis. By starting at the wrong end, it 
merely assisted to restrict production, and it is now 
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evident that the only way to seve the situation is to 
facilitate the transport of raw material, whereby the 
factories will be able to work more regularly and at 
lower cost. At present the ¢ountry suffers from a 
scarcity and an exaggerated dearness of raw materials 
and from a production which is very low as com- 
pared with the wages paid. Still more serious is the 
depreciated currency, which is chiefly at the bottom 
of the whole trouble. Until there is a considerable 
improvement in the rate of exchange, there can be 
no active recovery of foreign trade and no confidence 
in the industrial situation at home. Improved 
finance and sound credits would bring about auto- 
matically a commercial and industrial adjustment, 
and it is difficult to see how the new Government 
ean avoid coming to some arrangement with Great 
Britain and the United States for obtaining the 
assistance necessary to enable the country to pass 
satisfactorily through its present crisis. 


Government Industrial Schemes. 


THE announcement during November that 
the Government has decided to undertake the con- 
struction of railway material, including locomotives, 
at Woolwich Arsenal and the building of merchant 
ships in the Royal dockyards raises a most important 
issue. Private firms engaged in the locomotive and 
shipbuilding industries are likely to be extremely 
critical of the entry of Government establishments 
into the industrial arena. From the point of view of 
decreasing unemployment there is perhaps something 
to be said in favour of the declared intention to develop 
Woolwich Arsenal as a great railway manufacturing 
centre, as well as to divert the dockyards from war- 
ship to merchant ship construction. The statement 
made in Parliament that contracts for the building 
of two merchant ships at Portsmouth had been 
accepted places that part of the Government plans 
for the utilisation of State manufacturing resources 
in industrial work beyond doubt. The criticism which 
is being made of policy in this connection is that 
neither the dockyards nor Woolwich Arsenal are 
likely to be able to produce ships or locomotives 
at prices which will enable those establishments to 
offer effective competition with private firms, and 
that in order that work of the kind may be under- 
taken it will be necessary for the difference between 
the contract prices and the actual costs of the work 
to be made good out of national funds. There is the 
further objection that even should changes in the 
machinery equipment be made to enable the govern- 
ment establishments to reduce their manufacturing 
costs, the capital for that purpose will also be pro- 
vided by the State and that the ordinary manu- 
facturer will be subjected in any event to State-aided 
competition. It is admitted that, as it is impossible, 
owing to housing difficulties, to transfer men from the 
dockyards or from Woolwich to the great centres of 
private industry, every effort should be made to 
keep Government works in operation. The real 
solution of the difficulty is to have a clear under- 
standing that State competition with private enter- 
prise is only warranted by the need of finding em- 
ployment for large numbers of workers who cannot be 
employed elsewhere, and to expedite the Government 
housing scheme, so that these men may be drafted 
into ordinary commercial employment. 


North-Eastern Railway Electrification. 


CONSIDERABLE interest has been created 
by the announcement that plans have been prepared 
by Sir Vincent Raven, the chief mechanical engineer 
of the North-Eastern Railway, in conjunction with 
Messrs. Merz and McLellan, for an important addition 
to the mileage operated electrically. The Board of 
the company has provisionally sanctioned plans for 
the conversion to electric traction of the main line 
from York to Newcastle, a distance of 80 miles, of 
double track, and of the loop line from Northallerton 
to Ferryhill, vid Stockton, a distance of 31 miles. 
If the scheme be carried out in its entirety, it will 
mean the electrification, including sidings, of nearly 
300 miles of single track. All classes of traffic— 
passenger, goods and minerals—will be hauled elec- 
trically, and it is understood that designs of loco- 
motives for the work have already been prepared. 
The novelty of the scheme as far as English railways 
are concerned lies in the decision to adopt electrical 
working for a long length of main-line traffic. It 
will be recalled that the London, Brighton and South 
Coast Company long since announced an intention 
of converting the existing steam routes to Brighton 
and Eastbourn> to electric traction, and it has been 


generally understood that the adoption of the single- 
phase alternating-current system for its suburban 


the best system for main-line working than any other 
reason. In the case of the present North-Eastern 
proposal, the line, like the electric traction routes 
between Newcastle and Whitley Bay and the Shildon- 
Newport mineral traffic installation, will be operated 
on the third-reil direct-current system, although it 
will be necessary to install overhead equipment in 
goods yards and at large passenger stations, including 
Neweastle, Darlington and York. A _ feature in 
which the main-line working will differ from that 
of the existing electrical routes of the Railway is 
that high-tension will be employed, the pressure 
provisionally selected being, it is stated, 1400 volts, 
which compares with the 1200-volt installation of 
the Manchester—Bury route of the Lancashire and 
Yorkshire Railway. The use of this comparatively 
high pressure will make it necessary to provide pro- 
tective devices for the third rail, as has been done 
on the Lancashire and Yorkshire high-tension system, 
and designs for that purpose have been already 
prepared. No start is likely to be made with the work 
of conversion until the attitude of the Ministry of 
Transport and of the Government has been ascer- 
tained. The scheme will involve large capital ex- 
penditure, and will probably include the provision 
of independent power plant to supply some sections 
of the routes with current. 


Three Railway Accidents. 


AN apparent misunderstanding between a 
shunter and the signalman on duty at Streatham 
Junction South signal-box, London, Brighton, and 
South Coast Railway, as to the destination of a light 
engine led, on the evening of the 3rd, to the engine 
coming to rest on the line to New Cross engine shed 
instead of as was wanted on the line to Battersea 
shed. The signalman did not appreciate that the 
engine had passed the facing points when the driver 
went to his box to straighten the matter out and, 
assuming that the engine had not passed the facing 
points and was still in their rear, he reversed them and 
made them lie for Battersea. The driver was then 
instructed to proceed, which he did in the same 
direction. One result of that action was that the 
light engine fouled the path of a train proceeding 
from Victoria to Portsmouth and a collision ensued. 
On the 17th a train from Chester was turned at Crewe 
North Junction into a bay line. The driver evidently 
expected to pass along the main line and so had not 
his train under sufficient control to stop at the buffer 
stops, and the train ran into them with considerable 
force. A noteworthy feature of this mishap is that 
the signal for going into the bay line is made distinct 
from those for proceeding along the main line ; but, 
of course, if fog, steam, or smoke be about and a driver 
cannot see the other arms he cannot make the neces- 
sary comparisons and know that he is going into a 
cul de suc. On the 29th there was a fatal train acci- 
dent. Asa passenger train was entering the Haverhill 
Station of the Great Eastern Railway it ran into 
some buffer stops and a passenger was killed. A snow- 
storm was prevailing at the time, and what influence 
it had on the train working will, no doubt, be revealed 
at the inquiry Colonel Pringle has been appointed 
to make. 


Congress on Roads. 


THE papers presented to the Congress which 
was held during the month in connection with the 
Roads and Transport Exhibition at the Agricultural 
Hall deserve a word of praise. At far too many 
Congresses dealing with engineering matters it has 
been only too often the case that long and wearisome 
treatises have been brought forward for consideration, 
with the result that they have either had to be read in 
abstract and have failed to elicit the attention which 
they have deserved, or been read in full so that the 
listeners have become heartily tired before the dis- 
cussion stage was reached. The subjects dealt with 
were all of them those which are of particular interest 
just at the present time, when so many roads are 
undergoing the process of renewal after five years of 
partial neglect in consequence of the war. The 
interest was further intensified by the growing 
employment of heavy motor vehicles, and was 
heightened by the fact that in several cases the con- 
tributors had been so well chosen that the various 
matters were dealt with from different standpoints. 
An example of what we mean is that papers had been 
obtained from two manufacturers of road vehicles, 
and they put before the meeting the troubles which 
the makers had to put up with. The idea that the 
builders of roads and the constructors of vehicles 
should put their heads together so as to devise the 
best types of roads and the best kinds of vehicles 





The Androuin Series of Feeds and 


Speeds. 

In a “ Random Reflection ”’ in our issue of Novem. 
ber 21st brief reference was made to a paper dealing 
with the rapid evaluation of the time required fo; 
machine tool operations written by M. J. Androuin, 
and published in the September-October issue of the 
** Bulletin de la Société d’ Encouragement pour l'Tndus. 
trie Nationale.’’ In what follows we offer a moro 
complete summary of the paper. 

The object of M. Androuin’s research was to diseover 
a series of figures for the feeds and speeds of machine 
tools which, while suitable for all practical require. 
ments, would also be such that the time required to 
machine a given piece of work could be calculated 
with great rapidity and ease—indeed practically 
instantly and mentally.. To make the object soug!it 
clearer let us consider the operation of turning in a 
lathe a piece of work of length J and diameter d, the 
feed being a inches per revolution and the surface 
speed of the work v inches per minute. Under these 
conditions the time required to machine the length / 
will be given by the expression ¢ = rdl/av. As 
the machine can only be run at certain predetermined 
speeds, and as the operator has to be informed of the 
number of revolutions per minute at which to run 
his machine, we substitute n, the speed in revolutions 
per minute, for v/« d, so that the expression for the 
time becomes t =l/an. In this expression th: 
denominator a n clearly represents the feed per minut». 
To facilitate the calculation of the time ¢, it was 
M. Androuin’s object to arrange the feeds and speeds 
as two series of numbers, the terms of which and their 
products could be retained in the memory at least as 
readily as are the ordinary multiplication tables. 

In choosing the series of numbers for the feeds and 
speeds M. Androuin was guided by the following con 
siderations : 

(1) In order in all cases to realise any required feed 
or speed to a given degree of approximation, it is 
necessary in each machine to have command of a 
series of feeds and a series of speeds arranged as an 
increasing geometric progression of which the common 
multiplier is less than or at most equal to the ratio 
representing the desired approximation. 

(2) As the feed and the speed have equal weight in 
influencing the time spent on the work, it is logical 
and desirable to use the same geometrical progression 
for the feeds as for the speeds. 

(3) In order that the geometrical progression 
chosen should lend itself readily to mental calculation, 
it should be composed throughout its length of a 
small numbers of factors periodically repeating 
with the same significant figures. This consideration 
implies that the series should be a decimal one, and 
that its common multiplier should be a root of 10. 
(4) As the common multiplier*’must be greater 
than unity, it is desirable that it should be some low 
root of 2, for if it is, then the series will repeat afte: 
the first few terms as simple multiples of these terms. 
(5) In order that the calculation of circumferences, 
number of revolutions, &c., should not introduce 
additional factors, the series should include the valuc 
of » and its more usual derivations. 

It is by no means obvious, we may remark, that 
these requirements can all be fulfilled simultaneously. 
The third and fourth especially would appear to be 
in conflict, for they imply taken together that there 
is some root of 10 which is also a root of 2. Granted 
that this condition can be satisfied, it in no way 
follows mathematically that the series established by 
it will exhibit terms which, coincide with the value 
of x and certain of its derivatives, such as its reciprocal. 
Great credit, therefore, is, we. think, due to M. 
Androuin for discovering a geometric progression 
which fulfils the third, fourth, and fifth requirements 
with a very considerable degree of accuracy. The 
series in question is simply the anti-logarithms of 
the natural numbers. M. Androuin, it appears, 
arrived at this result by means of his slide rule, the 
process employed being to reverse the slide and 
setting the zero of the logarithm Scale over the figure 
of unity on the lower or “‘ D” scale of numbers. 

In the first column of the table on the next page we 
have the natural numbers from 0 to 10. Imagining 
a decimal point placed before each, these figures are 
the logarithms of the figures given in the second 
column. This series of figures in the second column 
constitutes the desired geometrical progression. 
That it is, in the first place, a geometrical progression 
is obvious from the definition of a logarithm. The 
figures in the second column are merely the decimal 
expression of the series iff the third— 


1 10/0 10 */10 10 "°/10 


and are therefore a geometrical progression of which 
the common multiplier is the tenth root of 10. Since 


10 */10 


10"/1 — 10 x 10 


if we extended it downwards would be 12.59—that 
is, ten times the second term, and so on—the signi- 
ficant figures recurring periodically every ten terms 
M. Androuin’s third requirement is thus fulfilled by 
the progression. His first one is, of course, a well: 
known one in machine tool design, while his second 
does not mathematically affect the choice of the 


“ho the next figure in the column 
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As for the fourth requirement it is a happy coincid- 
ence that the tenth root of ten is very closely equal to 


the third root of 2; thus 72 = 1.2599 and 1/10= 


1.259, showing an agreement to within one part 
in a thousand. This arithmetical curiosity seems to 
have been discovered independently by M. Androuin, 
put in a footnote to his paper he records the fact that 
since he made it he has found that over thirty years 
ago it was noted and remarked upon by Colonel 
2enard, who proposed to use it in certain aeronautical 
calculations. It will be seen from the fourth and 
fitth columns of the accompanying table that the 
geometrical progression in the second column is very 
closely equivalent to the series 


~1/ 2/ 3/ ! 
; 2h “Se 2h...,.- 3% 


Tt follows, therefore, that the fourth term of the 
exact series is very nearly twice the first, the fifth 
twice the second, the sixth twice the third, the | 
seventh four times the first, the eighth four times the | 
' of the same progression. 


second, and so on. Thus to reproduce the whole pro- 


r 


Bonus 


lues of AV 


required to complete an operation on them, and, 
secondly, according to the method provided for 
changing the feeds and speeds, he calculated for all 
possible practical combinations the numbers and 


which the machines should have in order to fulfil all 
required conditions. 
series could be applied with ease. Further, in the 
or transform various machine tools, and in all in- 
stances complete success attended the application to 
them of his series of feeds and speeds. 

Granted, then, that the series is satisfactory from 
the purely practical point of view, M. Androuin 
demonstrates its properties from the point of view of 
the rapid calculation mentally of the time required 
to machine a given piece of work. 

In this connection it is to be noted that the series, 
being a geometric progression having unity as one 
of its terms, the products and quotients of any two 
of its terms will all have values identical with terms 
For example, the products 
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gression fairly exactly we need only remember the 
figures of the three first terms. Still further to 
simplify matters, we may, for practical purposes, 
adopt the mnemonic equivalents given in the sixth 
column. The errors involved in using these simplified 
figures are noted in the seventh column. 

The fifth requirement laid down by M. Androuin 
is that the progression should contain terms approxi- 
mating to the value of * and certain of its derivatives. 
This condition is fulfilled in so far as we may use th2 
square root of 10 as being equivalent to 3.1416. 
The sixth term of the series, 3.163, can thus be used 
to represent , or ten times the reciprocal of 7. 
Other equivalents, with their errors, are entered in 
the last two columns of the table. 

If the terms of the progression given in the second 
column, or their mnemonic equivalents, be taken as 
representing the changes of feeds and speeds provided 
on a machine tool the first question of practical 
importance to answer is whether or not they are 
suitable for this purpose, whether they are spaced 
too far apart to permit the machine to be run under 
all conditions with an approach to its maximum 
efficiency or whether, on the other hand, they are 
spaced so closely as to introduce an unjustifiable 
amount of complication into the construction of the 
machine. In order to determine whether the feeds 
and speeds provided by the series are spaced too far 
apart, M. Androuin studied the relationship between 
the bonus or premium earned per day by the operators 
of a certain number of machines on a given class of 
work and the quantity av, the product of the feed 
per revolution, and the cutting speed, the value of this 
quantity being varied, while all other conditions were 
kept constant. Taking the mean values of many 
observations, he was enabled to construct diagrams 
ot the form shown by the dotted curve in the accom- 
panying engraving. The bonus, it will be seen, 
passes through a maximum value as the product a v 
is varied, the reason being that after a certain value 
of a v is reached the losses arising from the sharpening 
of tools, the setting up of the machines, and other 
factors surpass the gross benefits derived from an 
increase of the rate of cutting. The vertical lines in 
the diagram are drawn from points on the horizontal 
base line which are situated from the origin at dis- 
tances proportional to the series 1, 1.25, 1.6, 2, 3.2, 4, 
5—that is, at distances proportional to the values of 
the product a v, which could be obtained on a machine 
fitted with feeds and speeds ascending in geometric 


progression with the tenth root of 10 as the common | 


multiplier. It will be seen that one of these points 
corresponds with the best value of av with a con- 
siderable degree of accuracy. M. Androuin states 
that in the majority of cases examined he found a 
similar agreement between the obtainable and the 
desirable. The conclusion to be drawn, therefore, is 
that the intervals between the terms of the suggested 
series are sufficiently small to permit in most cases 
the most desirable value of the product av to be 
realised quite closely. 

Regarding the question of whether the intervals 
provided by the series are not so small as to introduce 
an unnecessary degree of complication into the design 
of the machine to which it might be applied, M. 
Androuin states that, having classified machine tools, 
first, according to the formula expressing the time 


of any two of the mn2monie equivalents given in the 
table form the series of nineteen terms :— 


1.25, 1.6, 2, 2.5, 3.2 40, 50, 64, 80. 


Similarly, the reciprocals of the terms and the pro- 
ducts and th> quotients of thes? reciprocals all 
coincide with terms of the series. The ten funda- 
mental terms are repeated, except for a change in 
the position of the decimal point, throughout the 
ten ranges, so that all the terms, their products, 
quotients, reciprocals, and products and quotients 
of the reciprocals are expressed by the significant 
figures of som? one of the ten fundamental terms. 
The series forms a true system of numeration of which 
the base is the tenth root of 10, and in using it for 
the purposes of calculation we need only take cog- 
nisance of the powers of the base. Comparing the 
series with the figures of the multiplication tables, 
we see that, whereas in the latter the eight numbers 
from 2 to 9 form 31 different expressions when multi- 








values of the feeds and speeds according to his series | 
In every case, he says, his | 


course of several years he has had occasion to design 


exactly by the sixth term, 3.2. On the whole, how- 
ever, the coincidence of the figures of the series with 
common coefficients is more fortunate probably with 
the metric than wth the English system of units, 
for the metric system, being a decimal one, fre- 
quently involves factors which are simple mul- 
tiples or submultiples of 10, and which there- 
fore are exactly reproduced in the series. Thus 
the weight of a cubic foot of water is fairly 
well represented by the ninth term of the series, 
6.4, but the weight of a litre is exactly represented 
by the first or eleventh. 

As an example of the usefulness of the series for 
the purposes of mental calculation in connection with 
machine tool operation, let it be required to determine 
the time necessary to turn a length of 400 mm. on 
a piece of work 50 mm. in diameter, the feed being 
0.8mm. per turn and the surface speed 25m. per 


minute. We have 
on 
cm at a 160 r.p.m., 
rd x xX 50 
andt = ee = oe = 3.2 minutes. 
an 0.8 x 160 


These calculations are performed in the usual 
logarithmic way, using the mnemonic figures in the 
sixth column of the table as the numbers and the 
figures in the first column as the corresponding 
mantissae of the logarithms. Thus to determine 
the valu2 of n we add 1.7 the logarithm of 50, accord- 
ing to the table, to 0.5 the logarithm of 7, and sub- 
tract the total, 2.2, from 4.4 the logarithm of 
25,000, getting 2.2, which is the logarithm of 160. 
To find the time t we add 2.2 the logarithm of 160 
to 0.9 the logarithm of 8 and subtract the total 3.1 
from 3.6 the logarithm of 4000, getting 0.5 as the 
answer, which is the logarithm of 3.2. These caleu- 
lations, M. Androuin says, become, after a little 
practice, capable of being performed purely mentally, 
and practically instantaneously, because all the given 
figures and also all the possible results are terms 
of the geometric series. 

If the diameter of the work should not coincide 
with a term of the series, it should, for the purposes 
of calculating the number of revolutions per minute, 
be taken as coinciding with the next highest term of 
the series. In cases in which the length of the work 
does not coincide with one of the terms, a similar 
procedure should be followed, the result being subse- 
quently corrected. 

In concluding his article, M. Androuin deals with 
the design of a lathe to have a specified series of. feeds 
and speeds arranged in accordance with his geometric 
series. The feeds required are, for the purposes of 
exemplification, taken to be from 0.1 to 0.64 mm. 
per revolution, and the speeds from 40 to 500 revolu- 
tions per minute. 

The ratio of the feeds being 6.4, there will be eight 
intervals between the lowest and the highest, or nine 
different feeds all told. The feeds may therefore be 
varied by means of a pair of three-step pulleys com- 





Pry 2 3 | 4 5 6 7 8 9 
Antilogs. Geom. Geom. Mnemonic . 
Natural ° progression progression Errors. equiva- Errors. Function Errors. 
Nos. Nat. Nos. (exact). (approx. ). lents of m. 
0 | 1.000 I | 1 0 1 0 
| 
1 1.259 10 1/10 213 + 0.0008 1.25 — 0.0072 4/m - 0.0111 
{ m/2 0.009 
2 1.585 10 2/10 2 2/3 + 0.0016 1.6 + 0.0094 ‘ or 
| 10/22 0.0043 
3 1.996 10 3/10 2 0.0024 2 0.0024 
- > | ?-2ior 10 4/10 24/3 + 0.0032 2.5 — 0.005 
| { T 0.0069 
5 | 3.163 10 5/i0 25/3 0.0040 32 0.0117 or 
| : { 10 /" 0.0069 
6 | 3.981 106/10 | 4 + 0.0048 4 0.0048 
7 | 5.012 107/10 = | 27/3 0.0056 5 — 0.0025 i 
| | ( 2 0.00438 
8 6.310 10 8/10 | 2 8/3 tL 0.0064 6.4 0.0141 or 
| | 2/r x 10 0.009 
9 7.943 10 9/10 8 0.0072 8 0.0072 a/4 10 O.0111 
| 
10 | 10.000 10 | 210/3 - 0.0080 10 0 
| 


plied in pairs, the nine terms of the series 1.25, 1.6 
- . + 8 involve the remembrance of only nine 
different sets of significant figures for all purposes, 
multiplication and otherwise. 

In addition to fulfilling the original object, M. 
Androuin points out, the series contains a great 


number of coefficients in common use in workshops | 


and drawing-offices, such as the density of steel, 
the acceleration of gravity, the coefficients of torsion, 
bending, helical springs, belts, &c., the metric equiva- 
lents of the English units of length and heat, &c. 


In this matter it may be pointed out that, while the | 


use of the series for the feeds and speeds of machine 
tools is not affected in any way by taking it from its 
original French setting, it is otherwise with its use in 
connection with the coefficients just mentioned. 
In some cases the mnemonic figures reproduce English 
equivalents more accurately than they do French 
values. Thus for gravity the best approximation to 
| 981 is the eleventh term, namely, 10. On the other 
hand, the English value 32.2 is reproduced almost 





| bined with a train of gear wheels giving three ratios. 
| For each position of the gear wheels the highest and 
| the lowest of the feeds available are in the ratio of 
1.6 to 1. The largest and smallest diameters of the 
| pulley steps will therefore be in the ratio of 1.25 to 1 
| that is, 41.6 to 1. With regard to the gear wheels, 
their successive ratios ought to cover three intervals, 
We might 
. 2 1 
choose, for example, the series 7 is and — 
taking the number of teeth and arranging 20 asa 
minimum, the three combinations of wheels 
would present tooth ratios of an ’ pod ’ 20 
20 30 40 
The ratio of the extreme speeds being 12.5, there 
are eleven intervals between them and twelve speeds 
altogether. These speeds could be realised by means 
of a four-stepped pulley with a two-speed back gear- 
ing giving eight speeds through the gearing and four 


| so that their ratios ought to be as 2 to 1. 


or, 
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direct. The extreme speeds given by the pulley 
being separated by. three intervals of the series, they 


are in the ratio of 2 to 1, and the diameters of the 


largest and smallest steps are in the ratio of V2 to 1. 
The ratios of the successive stages of the back gear- 
ing being required to cover four intervals, each are as 


ee Y 1 1 
2,5 to 1. At the pinions the ratios > and 
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wheels, gives a tractive effort of 28,600 lb., making 
a total of 76,500 lb. The maximum factor of adhe- 
sion with both tenders is 5.25. The minimum is 
3.25 for the eight-coupled and 2,25 for the six- 
coupled tender, but, while the latter is too low, it 
does not cause trouble, as the tenders are generally 
fairly well loaded and those of the six-coupled design 
are less numerous than the eight-coupled tenders. 
The weight in working order is 75 tons for the six- 
coupled and 87 tons for the eight-coupled steam 
tenders. The tanks carry about 8000 gallons of 
water. 

The duplex locomotivesehave been worked on a 
division 70 miles long, with gradients of 1 in 66 and 
1 in 60. On the first 25 miles the ordinary 2-8-2 
engines can teke a train load of 1100 tons, while with 
the steam tenders they can take 1400 tons, an 
increase of about 27 per cent. On the remaining 
45 miles the 


load is 1150 tons without the steam 
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Roads and Transport Exhibition. 
No. II.* 


IN our last issue we dealt with the transport and other 
vehicles shown at the Exhibition at the Agricultural 
Hall, which was held from November 20th to 27th. 

We now propose to discuss the remaining exhibits, 
and shall in the first place direct attention to those 
which were more or less definitely connected with 
road construction and maintenance. To begin with, 
various machines may be considered. Again follow- 
ing the order given in the catalogue, we come first to 
the Ingersoll-Rand Company, of 165, Queen Victoria- 
street, London, E.C. 4, which claimed that everything 
it showed would be of interest to Road Engineers and 
Surveyors. As might be imagined from the well- 
known nature of the operations of the firm, the chief 
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SOUTHERN RAILWAY, UNITED STATES OF AMERICA, LOCOMOTIVE WITH 


of figures for the feeds and speeds of machine tools 


can only be realised if all machine tools of the same | 


species are given the same series of feeds and speeds, 
the only variation with the size of the machine and 
the style of work for which it is intended being the 
position in the series of the feeds and speeds chosen. 
He states that in 1915 he had to design a great number 
of machines for making projectiles, and was able to 
calculate all the fundamental figures in a few hours 
without the aid of a slide rule or any formula, and 
without using writing materials otherwise than to 
set down the requirements and to record the results. 
The machines were constructed and put to work at 
the end of 1915, and were operated regularly there- 
after without being altered in any way. 








Steam Tenders on American 
Locomotives. 


An American revival of steam tenders similar to 
those introduced by Mr. Sturrocks on the Great 
Northern Railway is seen in the use of steam tenders 
on the Southern Railway—in the United States—for 
the purpose of increasing the power of some of its 
2-8-2 goods engines and at the same time utilising 
older engines that have been withdrawn from service. 
The tenders are really old locomotives of the 2—6—0 
and 2-8-0 types, with boilers removed and everything 
stripped above the frames, upon which a standard 
tender body is mounted. The general drawing, 
above, shows a 2-8-2 locomotive with a 2—6—2 steam 
tender, while the upper drawing on page 558 shows the 
arrangement of the tender. The 2-8-2 steam tender 


is very much the same, but with cylinders 19in. by | 


26in. instead of 19in. by 24in. 

With both pairs of cylinders bushed to reduce their 
diameter one inch, and with the application of fire- 
brick arches and feed-water heaters to the engines, 
there is ample steaming capacity or boiler capacity 
to serve the four cylinders. The main steam supply 
to the tender engine is by means of a 3in. pipe con- 
nected to the header of the superheater and extended 
back along the boiler and under the cab, where it is 
coupled to a pipe having flexible joints and leading 
to the valve chest. A cut-out valve is placed at the 
superheater connection, and beneath the cab is the 
throttle valve or regulator operated by a lever and 
lift shaft at the side of the cab. 
tional supply of saturated steam when working on 
heavy gradients a small pipe is led from the boiler 
head to the 3in. steam pipe. The throttle and 
auxiliary valves and the compressed air or hydraulic 
reversing gear of the tender engine are all inde- 
pendent of the same parts on the"locomotive proper, 
and are all controlled from the cab. The exhaust is 
led to a 5in. pipe at the rear of the tank. 

The tractive power of the 2-8-2 engine as built is 


To provide an addi- | 


51,600 Ib.; that is with cylinders 27in. by 30in., | 


63in. driving wheels, and 175 lb. boiler pressure. 
With cylinders bushed to 26in. diameter the tractive 
effort is 47,900 Ib.. The 2-6-0 tender, with cylinders 
19in. by 24in. and 54in. driving wheels, gives a trac- 


| deep. 


tive effort of 23,850 lb., making a total of 71,750 Ib. | 


for the combination or duplex engine. 


The 2-8-0 | 


tender, with cylinders 20in. by 24in. and 50in. driving | 


tender, or 1600 tons with it, an increase of about 
39 per cent. For the entire trip the average is 
77,100 tons and 104,400 tons without and with the 
steam tenders respectively, showing an increase of 
36 per cent. in favour of the latter. The coal con- 
sumption averages 18 lb. per 100 ton-miles for the 
ordinary and 12 lb. for the duplex engines, the total 
consumption for the trip being approximately the 
same with both engines. 

Steam tenders are used also on the Mallet triplex | 
engines of the Erie Railway and the Virginian Rail- 
way. These engines are of the 2-8-8—8-4 type, with 
the rear driving wheel group and the four-wheel 
treiling bogie placed under the tender. The engines 
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STEAM TENDER 


items on its well-laid-out stand were various forms of 
drills designed specially for rock excavation, including 
a piston drill on a tripod stand designed to be operated 
by steam, together with a range of automatic rotation 
hammer drills. There was also a portable gas engine- 


driven compressor set designed for operating machine 


tools. Next in order came the exhibit of another 
American firm, the B_ll Engineering Company, of 
Erie, Pa. It was intended to show a type B Erie 
steam shovel fitted with an automatic road grader 
designed to enable the shovel to give its full output 
at an economic rate when excavating to as shallow a 
depth as 12in; such a machine, in fact, as was illus- 
trated and described in our issue of October 10th iast. 











THE ‘“ WHALLEY’’ CONCRETE 


normally work compound, with two high-pressure 
cylinders 34in. by 32in. serving four low-pressure 
cylinders of the same dimensions. The total weight 
is 420 tons, with 360 tons on the driving wheels, and 
the tractive effort is 166,300 lb. The drivers are 
4ft. 8in. in diameter and the boiler pressure is 215 lb. 

The tender—shown, in the lower drawing on 
page 558—carries 12 tons of coal and 13,000 gallons 
of water, with a tank 33}ft. long, L1}ft. wide, and 6ft. 
Its frames extend forward of the tank, so that 
the cylinders are directly under the sides of the foot- 
plate. The exhaust pipes are led back to a vertical 
pipe extending up through a sleeve built into the 
tank. 
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AND TAR MACADAM MIXER 


As a matter of fact, in consequence, we understand, 
of delay at the docks, the intended exhibit did not 
arrive in time, and some concrete mixers were shown 
instead. Still another American firm was unable to 
exhibit. It was the Western Wheeled Scraper Com- 
pany, of Aurora, IIl., the sole agents in this country 
for which are George F. West and Co., of Iddesleigh 
House, Caxton-street, Westminster, S:W. 1. The 
reason for the failure was the holding up at New York 
in consequence of the strikes of all the articles in- 
tended to be shown. 

The stand of Johnston Brothers, of 79, Mark-lane, 





* No. I. appeared November 28th, 
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London, E.C. 3, attracted a good deal of attention, 
chiefly, we think, by reason of the fact that on it 
there were some examples of what are designated 
“Smart’s Midget Patching Outfits.” The apparatus 
consists of a small basket furnace at the bottom with 
a 10 or 16-gallon tar-boiling cauldron above it, the 
whole being on wheels, so that it can readily be moved 
about from place to place by hand. The equipment 
includes a rammer and a tar brush, and it is intended 
for patching tarred surfaces and for repairing pot- 
holes in roadways. The exhibit also included amongst 
other things a double-furnace tar boiler, which was 
furnished with Waithman reservoir brooms for tar 
painting by hand, and a Bell’s bitumen bucket in 
which bituminous materials can be heated and from 
which the hot material can be poured, thus avoiding 
loss of heat and time by transference from one vessel 
to another. 

There was quite an imposing array on the stand of 
the Ransome-verMehr Machinery Company, Limited, 
of 2, Central-buildings, Westminster, S.W. 1. There 
were two sizes of the firm’s concrete mixers—a No. 0 
size 1919 pattern, with an elevating hopper, and a 
No. 1 size, which is fitted with a fixed measuring 
hopper, regulating water tank, &c. Then there were 
a combined stone dryer and tar-macadam mixer 
and numerous other things connected with road- 
making and repairing, including a handy double-side 
tipping wagon or truck of 1 cubic yard capacity. 
Though they can only be considered as being very 
remotely connected with road making, the examples 
of steel sheet piling which were shown were of interest. 

_Two rock or stone crushers were nearly side by 
side, being only separated by the stand containing the 
excellent display of surveying and other instruments 
shown by E. R. Watts and Son, of 123, Camberwell- 
road, London, S.E. 5. They were, first of all, the 
machine of the Patent Lightning Crusher Company, 

Limited, of 144, Rosebery-avenue, London, E.C. 1. 
The machine shown was intended to break up material 
from 4in. cube downwards, and is claimed to be 
specially suitable for reducing such materials as 
shingly gravel, flint, silica, &c., for roadmaking, 
though we gather that it can also be used for 
corundum, emery, &c., as well as for pulverising shale, 
chalk, and limestone. The other machine was the 
Blake-Marsden X type lever-hammer motion stone 
breaker of H. R. Mausden, Limited, of Soho Foundry, 
Leeds. This machine is already so familiar to our 
readers that no description is necessary. . We gathered, 
however, that certain improvements have been intro- 
duced into the X type model; for instance, a new 
adjustable gudgeon bearing and a new locking device 
for the toggle block. 

The combined exhibit of Stothert and Pitt, Limited, 
of Bath, and T. L. Smith and Co., of 13, Victoria- 
street, S.W. 1, contained, first of all, a Smith concrete 
and tar-macadam mixer fitted with fast and loose 
pulleys for driving and designed to deal with 13 cubic 
feet of mixed materials per batch. Then there was a 
concrete mixing plant fitted with an automatic side 
loader and an automatic water tank. It was driven 
by a petrol engine, the whole being mounted on a 
truck fitted with road wheels and having a swivelling 
fore-carriage. The machine had a capacity of 14 cubic 
feet of unmixed materials per batch. There was also 
a Smith hand mixer for either concrete or tar-maca- 
dam. It was of smaller capacity than the others— 
only 3 cubic feet per batech—and was hand driven. It, 
too, was mounted on a wheeled carriage. Finally, there 
were moulding machine for making small concrete 
blocks such as those used for pavements or for build- 
ing purposes. Ord and Maddison, Limited, of Victoria 
Works, Darlington, had on view one of their portable 
shovel-action tar-macadam mixers specially designed 
for the use of County Councils. The apparatus can 
either be worked by a road roller or by an oil engine 
or electric motor mounted on its frame. There were 
also a couple of stone graders of different types, and 
a stone dryer fitted with a hot-blast arrangement 
and specially intended for the manufacture of tar- 
macadam. Rotary gravel screens, &c., were also shown 
by Messrs. Penny and Porter, of Broadgate, Lincoln. 

The ‘‘ Whalley’? mixer, which was exhibited 
by H. J. West and Co., Limited, of 72-74, 
Gray’s Inn-road, London, W.C. 1, and- which is 
intended either for making tar-macadam or concrete, 
differs from all the other mixers exhibited. As will 
be seen from the accompanying engraving, it comprises 
a circular stationary cast iron pan in which revolve 
stirring blades. The pan is furnished with a double 
bottom and with a door at the bottom through which 
the mixed material is delivered. Revolving in the 
centre of the pan is a vertical power-driven spindle 
to which the mixing blades are attached by means 
of arms, provision being made for the adjustment of 
the blades on the arms when wear takes place. The 
mixing arms are connected to main carrier arms by 
means of movable links, which allow the mixing arm 
with its blade to ride over any fixed obstruction that 
may find its way into the mixing pan. The whole is 
driven by means of a bevel wheel, the prime mover 
in the case of the apparatus at the Show being, as 
illustrated in our engraving, a steam engine and boiler, 
though, of course, any other form of power might be 
employed. An advantage of a steam engine, however, 
is that the exhaust from the engine can be passed 
into the double bottom when tar compounds are being 
dealt with. The mixer is fed by means of a mild steel 
hopper constructed with a sliding door controlled 


by a lever carried through to the foot of the machine, 
so as to enable one man alone to operate both the 
filling and discharging of the mixing pan. The 
machine is designed to handle up to 15 tons of mixture 
per hour. Among the special claims made for it are 
(a) that the whole of the mixing process is performed 
in an open pan, so that it can be watched and con- 
tinued only just long enough to bring the mixing up to 
standard ; (6) that the wear and tear is confined to 
the mixing or stirring blades, which up to a point take 
up their own wear, as they have link suspension, 
which also acts as a safety arrangement ; and (c) that 
the output is high and tle motive power required to 
drive it is small. 

Two examples of road plant, including tar-spreading 
machines and tar-macadam mixers, were shown by 
R. 8. Clare and Co., Limited, of Stanhope-street, 
Liverpool, who are the manufacturers of Bi-tarco 
and other bituminous compositions for road main- 
tenance. The Allied Machinery Company, Limited, 
of 132, Queen Victoria-street, London, E.C. 4, was 
to have had quite a number of things on its large 
stand which would have made an even more imposing 
array than that which formed its exhibit as we saw it. 
Probably this firm, too, was prevented from doing 
all it intended to do by reason of troubles on the other 
side of the Atlantic. There were certainly to have 
been at least three more large machines than there 
actually were. As a fact, there was only one big 
machine there. It was a Lakewood paving mixer 
mounted on a heavy-type road truck. 

Hadfields, Limited, hardly ever fails to put in an 
appearance at any exhibition at which are shown any- 
thing coming within the scope of its multifarious 
activities. The present instance afforded an excellent 
opportunity for displaying a varied selection of tram- 
way rails, points, crossings, &c., as well as of tramway 
wheels and axles and other things connected with 
mechanical propulsion on roadways. Furthermore, 
there were examples of wheels for barrows and tar 
boilers ; shovels, spades, scarifier picks, and other 
things necessary for making roads and keeping them 
in repair. There was also shown in motion a Hecla 
dise crusher—Symons patent—which we described 
some years ago. Finally, as far as machines are con- 
cerned, the Patent Snow Plough Company showed a 
tar-spreading machine of special construction, a grit- 
sprinkling machine, and a snow plough. 

Materials used in the construction of roads may be 
divided into three classes—(a) body materials ; 
(6) binders and surfacing materials ; and (c) reinforce- 
ment. Under the first category came the Emborough 
Stone Company, Limited, of Emborough, near Bath, 
which showed examples of its specially hard limestone, 
and there were also examples of P Y X Granite of 
Malvern in the form of road stones and chippings. 
Under heading (6) may be classed a number of ex- 
hibitors. First in order in the catalogue came the 
Anglo-American Oil Company, Limited, of 36, Queen 
Anne’s-gate, Westminster, S.W. 1, which had on 
view samples of the various grades of the asphalt 
products which it now has on the market. The Anglo- 
Mexican Petroleum Company, Limited, of 16, Fins- 
bury-cireus, London, E.C. 2, showed examples of the 
Mexican Bitumen Mexphalte, as well as of Fluxphalte, 
a liquid road dressing. Tarmac, Limited, of Ettings- 
hall, Wolverhampton, had an extensive exhibit 
of various grades of the particular roadmaking com- 
pound from which it takes its name, as well as of 
other things having nothing whatever to do with 
roads or transport, though useful enough in other 
directions. The Townmead Construction Company, 
Limited, of Townmead-road, Fulham, London, 8.W. 6, 
showed a sample of Westrumite liquid as delivered 
to customers for road work, and examples of roadway 
surfaces treated with it, which had undergone various 
periods of wear. Rocmac, Limited, of 13, Victoria- 
street, Westminster, 8.W. 1, exhibited its water-proof 
binder for macadam—* Rocmac ”’—and examples of 
its applications. “‘ Rocmac’”’ binder, it is explained, 
is a silico-saccharate-carbonate, and is formed by 
the combination of “‘ Rocmac”’ solution with car- 
bonate of lime. Highways Construction, Limited, of 
Iddesleigh House, Caxton-street, Westminster, 8.W.1, 
had an extensive display of numerous forms of its 
“‘ Monolastic ’ surfacing material—an asphalt maca- 
dam which is claimed to be as durable and efficient 
as wood paving. The Limmer and Trinidad Lake 
Asphalt Company, Limited, of 82, Victoria-street, 
Westminster, S.W. 1, showed specimens of the 
mineral rock asphalt taken from its mines in Haute 
Savoie, as well as of Trinidad Lake bitumen. It also 
showed examples of the applications of its various 
preparations for road-forming purposes. 

The use of reinforced concrete for road surfaces, 
though it has been in vogue in the United States for 
some considerable period, has only comparatively 
recently been attempted to any great extent in this 
country. We venture to think, however, that the 
future is destined to witness considerable develop- 
ments in that direction. Reinforcements of various 
types, into the respective designs of which we cannot 
spare space to enter at the present time, were shown by 
the Walker-Weston Company, Limited, of 7, Worm- 
wood-street, London, E.C. 2; the Indented Bar and 
Concrete Engineering Company, Limited, Queen 
Anne’s Chambers, Westminster, 8.W. 1; the British 
Reinforced Concrete Engineering Company, of I, 
Dickinson-street, Manchester ; Johnson’s Reinforced 





Concrete Engineering Company, Limited, of Lever- 


street, Manchester; and the Expanded Metal Com. 
pany, Limited, of York Mansion, York-street, West- 
minster, 8.W. 1. 

In conclusion, mention may be made of the excellent 
display made by John Yates and Co., Limited, of 
Aston Manor, Birmingham, of tools of every descrip. 
tion required for the construction and maintenance of 
highways, railways, tramways, &c. There was every 
kind of tool and plant imaginable—shovels, picks, 
barrows, hammers, buckets, cans, hand-carts, barrier 
holder, &c. The stand also, we understand, contained 
a 200-gallon ‘‘ Setag”’ tar sprinkler, but unfortu- 
nately we missed seeing it. We may also allude to 
the ingenious Chain-Helice water lifter shown by 
Boulton and Paul, Limited, of Norwich, though it 
is an apparatus which can only have a very remote 
connection with either roads or transport. In it 
there are two grooved pulleys, one at the ground level 
and the other, which is furnished with a_ weight, 
down in the well, the latter pulley being entire!) 
submerged. An endless chain, which is surrounded 
by coils of wire, to which it is attached at frequent 
intervals, so that both chain and coils move together, 
passes over both pulleys, and is kept taut by reason 
of the weight at the bottom. When the top pulley is 
revolved the chain and coils are revolved also, with 
the result that the water clings to chain and coils by 
reason of capillary attraction, and a large proportion 
of it is brought to the surface. We gather that the 
efficiency of this apparatus increases rather than 
diminishes with increased depth, and that at 300it. 
the efficiency is about 50 per cent. 


THE CONGRESS. 


The Congress, which was held in Berner’s Hall 
an annexe to the Agricultural Hall—was continued 
day by day during the whole time the Exhibition was 
open, a different chairman being chosen for each day. 
Taking the papers as a whole they were the most 
practical and sensible collection which, to our know- 
ledge, has been submitted to any Canference on any 
subject for a long time past. They are eminently 
worth reading, all of them, and not one was excessively 
long. Moreover, as some of them present different 
points of view, they possess all the greater interest 
on that account. Inaddition, the very sensible course 
was taken of not trying to rush through too many 
papers at one sitting, as is so often done on occasions 
of a similar nature ; in the majority of cases but one 
paper was taken per session, and in those cases in 
which this procedure was departed from the point 
dealt with was precisely the same in all the papers 
read. It would be impossible to spare space to reprint 
all the contributions, though we begin to print one 
which we have chosen from among the whole number 
in another column of the present issue. The reason 
we have chosen it is twofold. First of all, it is excellent 
in itself, and, secondly, it treats of the question from 
the makers’ view of the production of the best type 
of heavy motor vehicle to obtain the best results in 
traction on highways. 

Of the remaining papers we deal briefly in what 
follows :— 

On Friday, November 2Ist, the two papers taken 
dealt with concrete roadways. The first was entitled 
* Reinforced Concrete Roads: Their Construction, 
Maintenance, and Life.’ It was presented by Mr. 
W. Matthews Jones, M. Inst. C.E., City Surveyor o! 
Chester. The other was ‘‘ Cement Concrete Pave- 
ments in New Zealand and the United States and 
Canada,” and it was by Mr. Walter E. Bush, M. Inst. 
C.E., City Engineer of Auckland, New Zealand. 
Mr. Matthews discussed some of the concrete roads 
which he had made at Chester, their cost, and the 
results achieved with them. He described the 
methods he had adopted and the strength of the 
mixtures he had employed, and emphasised the fact 
that it was essential to use medium-setting cement. 
In his experience it was necessary to give the road 
four weeks to “‘ripen’’ before it is used for traffic. 
He considers reinforcement to be essential, since it 
not only strengthens the concrete, but to a vers 
large degree prevents cracking. Its use does not, he 
maintains, render the breaking up of the concrete a 
particularly difficult operation. Mr. Bush outlined 
his own personal experience in New Zealand, and his 
observations when passing across North America. 
When he left Auckland, he said, 35,000 yards of con- 
crete roadways had been completed, 14,000 yards 
were in hand, and an additional length of 135,000 
yards had been authorised. In all cases, though all 
the methods employed were not the same, success 
had been achieved. He, too, insisted on ample time 
being allowed to elapse before the road was used for 
traffic—never less than three weeks in summer and 
four weeks, preferably longer, in winter or damp or 
cold weather. His account of the concrete roads of 
Canada and the United States forms most interesting 
reading. In the United States in last April there were, 
he said, no less than approximately 113,600,000 
square yards of concrete road paving, or 10,755 miles 
of roads, with an average width of 18ft., and every- 
where these figures were to be increased enormously 
during the present year. ‘Generally speaking, con- 
crete had not been largely used for heavy streets in 
large cities with heavy traffic, but had been exten- 
sively employed for residential streets in cities and 
for highways leading out of and connecting cities 
together. There was comparatively little dust with 





concrete road surfaces, 
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At the next session Mr. H. T. Wakelam, M. Inst. 
C.E., the County Engineer of Middlesex, read a paper 
on ‘ Asphaltic Macadam (Bituminous) Roads and 
their Extended Use.” He defined the term “ asphaltic 
macadam ”’ as consisting either of (1) pure asphalt ; 
(2) native bitumen; or (3) material obtained arti- 
ficially from asphaltic mineral oils, and used for the 
wearing surfaces of roadways. Natural mineral 
rock asphalt, laid to a thickness of 2in. on a founda- 
tion of not less than 9in. of reinforced cement conerete, 
was, he said, admittedly the most durable form of 
asphalt paving, but its initial cost was too high to 
admit of its being universally used. A construction 
which had been found to answer well was to use 
on an existing concrete foundation, lightly scarified 
and consolidated by rolling, a coating in two layers, 
making when consolidated a combined depth of 4}in. 
The bottom layer consisted of broken Mendip or 
other suitable limestone varying from jin. to lin. in 
size, combined with a suitable filling and cemented 
together with Trinidad Lake bituminous composition. 
The top layer was composed of silica of fine grade, 
Portland cement, and refined Trinidad Lake bitumen. 
The top layer was laid hot and compressed by rollers, 
cross rolling being applied if necessary. Bituminous 
surfaces were impervious and withstood to a great 
degree the impact and stresses of motor omnibus 
traffic. There were no traces of the effect of 
“suction set up» by the use of twin rubber tires, 
which tended so much to the destruction of ordinary 
metalled roads. 

With the next paper, which was by Mr. H. Hamp- 
ton Copnall, the Clerk to the Nottinghamshire County 
Council, and was entitled *‘ The Consolidation and 
Amendment of Highway Law,” dealing as it did with 
the administrative rather than the constructive side 
ot highways, we do not propose to deal. 

The next paper, which was taken on Monday, 
November 25th, was by Mr. Franeis Wood, M. Inst. 
C.E., the Borough Engineer and Surveyor of Black- 
pool. Its subject was ‘‘ The Relative Advantages of 
Single and Double-coat Road Surfacing Work Carried 
Out in Bitumen (as Distinct from Tar Compounds).” 
The conclusion arrived at was that in practice the 
single-coat pavement did not exist. There was always 
a wearing coating on the top of it. In principle the 
two-course pavement gave what was required by 
the traftic, namely, a foundation or base coat which, 
with satisfactory lateral support, permitted of the 
loads brought on to the surface of the road being 
evenly and properly distributed to the understructure 
in such a manner that it was able to withstand it. 
A wearing coat or surface such as he proposed had a 
traction resistance which was comparatively low, and 
was of a composition which would wear evenly and 
regularly if carefully repaired, was homogeneous and 
water-tight, and, as expansion and contraction were 
likely to be evenly distributed, the risk of disintegra- 
tion was reduced to a minimum. 

Another legal paper—‘* The Conditions under which 
the Heavier Types of Vehicles may Use the Roads, 
with Special Reference to their Liability for Extra- 
ordinary Traffic Damage,” by Mr. Sydney G. Turner, 
A.M. Inst. C.E., Barrister-at-Law, we also propose to 
pass over as being rather outside our sphere. 

The next three papers all had the same title, ‘.e., 
“The Weight, Construction, and Speed of Mechani- 
cally Propelled Vehicles in Relation to the Construc- 
tion and Maintenance of Roads.” The first was by 
Mr. Albert E. Brookes, the Surveyor and Engineer to 
the Durham County Council, the second by Mr. W. D. 
Williamson, of the firm of Walker Brothers (Wigan), 
Limited, and the third by Mr. George Hoare, of W. 
Tasker and Sons, Limited. Mr. Brookes’ view is that 
some modification could with advantage be made in 
the designs of vehicles, more especially in connection 
with the maximum loaded axle weights, diameter of 
wheels and speed, which would not seriously affect 
the efficiency of the vehicles and would considerably 
reduce the damage to the roads. Mr. Williamson, 
whose paper we begin to reprint on page 574, pleaded 
for combined action between highway authorities 
and vehicle makers so that the best roads for self- 
propelled vehicles and the best vehicles to use those 
roads might be evolved. Mr. Hoare appealed for 
slightly increased axle loads not only for steam tractors 
but for trailers as well. 

The last paper was by Mr. W. Rees Jeffreys, the 
late Secretary of the Road Board. He dealt with 
ki Future Traffic Developments,” dividing his subject 
into three parts :—(1) Provision of New Roads ; 
(2) Road Finance ; and (3) Provision of New Trans- 
port Services. Much of the paper is taken up with 
speculation as to what the Ministry of Transport 
is likely to do in the future, and suggestions are made 
as to what might advantageously be done. One 
quotation must suffice us: ‘‘ I am ‘not,’’ remarks 
the author, ‘‘ going to contend: that the tramway has 
entirely outlived its sphere of usefumess, but I do 
urge that the tramway and light railway should not 
be encouraged upon public roads. Tramways and 
light railways, which can be laid on their own sleeper 
tracks on thoroughfares which are wide enough to 
carry them without interfering with the progress of 
other forms of road transport, may be linked up with 
advantage with great tramway services, such as 
those of Glasgow, Birmingham, Liverpool, and 
Manchester. Up to a certain point this may be a 
sound and economic policy for thinly populated areas 
im rural districts. It is not, however, the permanent 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PRINCIPLES OF AEROPLANE DESIGN. 


28th ult., endeavours by a series of assertions under the heading 
‘* Principles of Aeroplane Design ” to substantiate the claims of 


in the daily Press. The following may be of interest. 

Assume diagrams A and B to represent the usual main and 
tail plane dispositions for longitudinal stability. A has a 
“lifting ’’ tail and centre of gravity behind the centre of lift 
of the main planes, so that in normal horizontal flight the tail 
moment about the centre of gravity is equal to the main plane 
moment. B has a ‘*‘ depressing” tail and centre of gravity in 
front of the centre of lift of the main planes, the moments, as 
before, being equal. Imagine A to be struck by a gust so that 
momentum and the gust effect compel it to proceed along the 
path shown, the main—and tail—planes thereby being at an 
angle of “no lift.” The downward component of the wind 
force and the acceleration of gravity will combine to produce a 
downward acceleration of the aeroplane, such that, unless the 
pilot has considerable height and is aware of what is occurring, 
i.e., he is not enveloped by fog or darkness, he will crash. B 
under similar conditions, however, would have its tail plane eat | 
an increased angle of attack and a righting moment would be 
instantly produced to restore the machine to its normal flight 
path. 

The essential requirements of longitudinal stability being 
known, endeavour to apply them to the proposed aeroplane. 
To use a “‘ depressing ” tail either the centre of gravity would | 
be forward of the middle point of the line connecting the centres | 


of lift of the two main planes, or the second main plane would 
have a greater lift than the first in order to equilibrate the tail 
moment. From this it follows that the larger the first main 
plane the smaller the tail plane is, quite a desirable condition 
from some points of view ; but the restoring moment of the tail 
plane must necessarily be small compared with the second main 
plane moment, when the main planes commence to lift once 
more, which will not be until the gust momentum effect has dis- 
appeared. This is obvious, because, though both main planes 
commence to lift together, the second plane produces a moment 
ebout the centre of gravity as before mentioned, which might 
completely demp the tail moment. The machine would there- 
fore not be safe near the ground nor in fog nor darkness. To 
ensure stability the first main plane would be relatively so smell 
that increased weight and resistance would probably neutralise 
the increase in lift. 8. C. Burrer. 
Sheffield, December Ist. 


MURDOCK’S MODEL LOCOMOTIVE. | 


S1r,—It may be presumed that a model built in 1786 to demon- | 
strate the possibility of applying steam power to the propulsion | 
of road carriages, and intended to impress Messrs. Boulton and 
Watt with the prospect of profitable business arising from the 
manufacture of such carriages, would be so arranged that no 
question of conflict with other inventions need be taken into | 
account. 

Mr. Rhys Jenkins points out the facts that the Murdock | 
model in Birmingham has a crank, and that in 1786 the crank 
was the subject of a patent. Extracts from correspondence 
given by Mr. A. E, Forward state the stroke of the 1786 model 
to be ljin., whereas the model in Birmingham has a stroke of 
2in. I have directed attention to the significant fact that the 
piston slide valve of the model in Birmingham is constructed 
to operate in accordance with Murdock’s patent of 1799. In 
view of these facts it can scarcely be doubted that the date 
at which the model in Birmingham was built must be put at 
some time later than 1799, and in all probability after Trevithick | 
had built his road locomotive in 1801. 11 is a strange fact that 
Murdock’s model, all Trevithick’s engines and all locomotives 
built up to the year 1825 had their valves operated by tappet 
or cam gears moving in unison witb the pistons, and conse- 
quently causing a complete loss of effect during at least one- 
eighth of the stroke. This loss was no doubt submitted to 
because no reversing gear was needed. To reverse these engines 
it was only necessary to anticipate by hand the motion of the | 
tappet or Cam gear, and the steam thus admitted to the cylinders 
at crank angles unfavourable to progress in one direction caused 
them to move in the other direction. When about 1825 Nicholas | 
Wood fitted excentrics to Stephenson’s Killingworth engines, | 
he did not thereby alter the method of reversing. He did, 





however, effect an undoubted improvement in the fact that | 


Sir,—Your correspondent, Major Gould, in your issue of the | 


a type of aeroplane which has recently received some prominence | 


solution of the problem. It is far better business to 
build up a motor transport service which can be 
expanded with the growth of the traffic than to tolerate 
a bad road carrying an unremunerative tramway or 
light railway.” : 


by means of the automatically shifting excentrics he made the 
whole length of the stroke effective. 
| It was Timothy Hackworth who suppressed the lost motion 
| of the Killingworth excentric gear and increased the loose 
motion of the excentrics from 90 deg. to 180 deg., thereby 
| making the reversing gear of locomotives exactly the same as 
used in the engine of the steamer Comet built in 1811. 
Glasgow, December Ist. Jas. DUNLop. 


ACCURATE PITCH OF LONG SCREWS. 


Sir,—How was the first accurate pitch—or master—long 
| screw produced, required for screw-cutting lathes ; also the first 
| master dividing wheel, required for wheel-cutting machines and 
other dividing purposes? The latter question could be easily 
answered if the master screw was the first produced, for by that 
the dividing wheel could have been cut by means of appliances 
attached to the screw-cutting lathe. 
| Sir Joseph Whitworth standardised the threads and pitches 
for bolts and set screws and produced the true surface plate, &«. 
| Can any of your readers say if there are any books where this 
information can be had, or explain how accurate pitches were 
first attained, by which the measuring machine can register up 
to the ten-thousendth part of an inch ? 


Joun KeEeRsHAW. 
Manchester, November 29th. 


[Credit for the production of the first fairly accurate leading 
screw is usually assigned to Henry Maudslay. Particulars as 
to some early methods are given in ‘‘ English and American 
Tool Builders,” by J. W. Roe—London: Humphrey Milford, 
Oxford University Press—from which we take the following :— 
“‘ Another method resorted to was that of grooving a smooth 
cylinder by a sharp-edged cutter standing at the required pitch 
angle and relying on the contact of the knife-edge to produce the 
proper traverse along the cylinder as it was rotated, thus develop- 
ing the screw. This method is not so crude as it seems, and was 


| one of those used by Maudslay himself. He also used a flat steel 


| tape wound about a cylindrical ber, but he found the inclined 


knife method more satisfactory. The device which he used was 
a mechanism of considerable refinement. He employed cylinders 
of wood, tin, brass, and other soft metals accurately mounted 
to revolve between centres. The hardened knife was crescent- 
shaped, nearly fitting the cylinder, and fixed at the required 
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angle with great precision by means of a large graduated wheel 
and tangent screw. A chasing tool carried by a small adjustable 
slide cut the thread as the stock moved forward under the 
incisive action of the inclined knife-edge. Hundreds of screws, 
both right and left, were made by this device, and their agree- 
ment with each other is said to have been remarkable. This was 
the way in whivh Maudslay generated his first lead screws. With 
the best of the screws so obtained Maudslay made the first screw- 
cutting lathe a few years prior to 1800. . . With lathes 
of this design Maudslay cut the best screws which had been made 
up to that time. One of these was 5ft. long, 2in. in diameter, 
with fifty threads to the inch, and the nut fitted to it was 12in. 
long, thus engaging 600 threads. This screw was principally 
used for dividing scales for astronomical and other metrical pur- 
poses of the highest class. By its means divisions were produced 
with such minuteness that they could only be made visual by a 
microscope.” —Ep. THE E.] 


ELECTRIC WELDING. 


Srr,— With reference to the letter of the British Are Welding 


| Company, Limited, appearing in your issue of the 28th ultimo, 


we should be exceedingly sorry if any remarks of ours did injus- 
tico to that company, the excellence of whose work is well known. 

While it is true that the British Are Welding Company, 
Limited, is permitted to carry out work on vessels intended for 
classification with Lloyd’s Registry, it is nevertheless a fact that 
the Quasi-Are electrode is the only electrode permitted by 


| Lloyd’s to be used by shipbuilders in the construction of vessels 


intended for such classification. 
Tre Qvuast-Arc ComPANy, LIMITED. 


London, December Ist. 








Tue MineraL ResoURCES OF THE Empire.—The Mineral 
Resources Committee of the Imperial Institute, of which 
Viscount Harcourt has succeeded the late Viscount Rhondda 
as chairman, has arranged for the issue of a series of monographs 
on the mineral resources of the Empire, of which one on zine 
ores appeared some little while back. Others on manganese 
ores and tin ores have now been published by Mr. John Murray. 
The monograph on manganese ores has been prepared under the 
direction of the Committee by Mr. A. H. Curtis, and that on tin 
ores by Mr. G. M. Davies, of the staff of the Imperial Institute. 
In each case the book is arranged in three chapters. The first 
gives a brief survey of the occurrences of the ores and of the 
characters and uses of the metals.. The second chapter deals 
fully with the sources of supply within the Empire, and_the 
third describes shortly the deposits in foreign countries. Each 
work concludes with a bibliography of the principal publications 
on the subjects dealt with. 
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Hydro-electric Power Plant of the, 
Panama Canal. 


OvR readers will remember that electric power is 
used for actuating the locks of the Panama Canal, as 
well as for other purposes, including the hauling of 
the vessels through the locks. It was determined to 
obtain the necessary energy by utilising the flow of 
the surplus water held up by the Gatun dam, over 
and above that required for lockages, &c. The top 
water of Gatun Lake varies, according to the season, 
between 87ft. and 79ft. above sea level. At certain 
times of the year very much more water comes down | 
than is required for the purposes of the Canal, and a 


in Fig. 3. The power plant originally comprised three 
turbines, each of a rated capacity of 2250 kilowatts 
when running at 250 revolutions per minute, and when 
supplied with 500 cubic feet of water per second. 
The turbines were of the Francis type with the 
spindles arranged vertically. On the turbine shaft, 
and separated from the turbine by means of a distance 
ring 6ft. in height, was keyed a three-phase 25-cycle 
alternator, designed to generate current at a pressure 


| of 2200 volts and having a rated output of 2000 kilo- 


watts. On the turbine shaft in between the turbine 
and the generator was mounted a 50-kilowatt direct- 
current exciter. The three direct-coupled exciters 
may be regarded more or less as stand-by machines, 
since they are used, so we gather, only when the main 
generators are being run up to speed and when no 











FIG. 1—STEAM-OPERATED RESERVE POWER-HOUSE AT MIRAFLORES 


great deal flows away over the spillways. At such 
times the amount of water available for the produc- 
tion of power is greatly in excess of any possible 
requirements ; but during the long dry periods it is 
necessary to draw upon the contents of the reservoir, 
and it is permissible to lower the water level to 79ft. 
above sea level. As a matter of fact, it is found that 
with a tail-race elevation of 8ft. above sea level the 
average head throughout the year on the turbines is 
about 75it. From the outset it was determined to 
install a steam-operated reserve station at Miraflores, 
and that station was duly built—see Fig. 1—and 
connected by transmission line with the Gatun station, 


the idea being to provide an additional source of | 


energy on which to fall back in the event of excep- 
tionally dry seasons being experienced. 


2200-volt current is available. As soon as the machines 
are running normally the excitation current is obtained 
from separate motor generators, each of 100 kilowatts 
capacity, of which there are two, and which are 
driven from the 2200-volt alternating current bus- 
bars. It was decided to arrange matters in this way 
rather than have exciters driven by separate tur- 
bines, in view of the difficulties of governing that 
might be experienced with the smaller turbines and 
the complication of the additional penstocks, valves, 
&c., which would be required. It was anticipated 
that a better regulation of the main voltage would be 
obtainable - with the separately driven exciters, 
though with the exciter on the turbine shaft each unit 
has the advantage of being self-contained, and there 
is a reserve of current at hand in case of breakdown of 
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FIG. 2—LONGITUDINAL AND CROSS SECTIONS OF GATUN HYDRO-ELECTRIC 


The power station at Gatun, which is situated near 
the north wall of the spillway, is a concrete structure 
measuring 137ft. long by 6lft. wide. The walls were 
made 30in. thick up to the level of the rails, on which 
runs a 30-ton overhead travelling crane. The build- 
ing is remarkable from the point of view of the inhabi- 
tant of this country, by reason of the amount of over- 
hang given to the roofs, as will be observed in Fig. 2. 
The overhang of the main roof is no less than 13ft. 2in., 
while that of the monitor roof is 4ft. 8in. Large pro- 
jections such as these have been adopted generally 
for all the permanent buildings in the Canal zone, 
as providing shelter against tropical rains as well as 
against excessive heat. 

The arrangement of the interior of the station, as 
it was when it was first opened in July, 1914, is shown 


either one or the other—or both—main exciters. 


and exciter is carried from an overhung thrust bear- | 


ing, which is supported on the top shield of the 
generator. 


at a future date, and the building was planned with 
that idea. As a matter of fact, it may be said here 
that very soon after the station was got to work it was 
found that the demands made upon it at certain 
periods were in excess of what it could satisfy, and the. 
steam-driven station at Miraflores had to be called 
in to help. It became evident, too, that the size of 
the completed station, even when the three further 
2000-kilowatt units were installed, would be too smal! 
to satisfy the requirements of the Canal when it was 
working to its full extent. 

It was decided, therefore, not only to make the 
additional machines of a larger size than had origin- 
ally been contemplated, but also to increase the output 
of the machines first installed. The increase in th: 
capacity of those machines was effected in an ingenious 
manner. The original wheels were taken out in 
turns and replaced by wheels of a different design and 
slightly increased size. The original casings are, 
however, still employed, though they were bored out 
in certain parts so as to allow the larger-sized wheels 
to be used. As a consequence of this alteration the 
output of each unit was increased from 2000 kilo- 
watts to 2880 kilowatts, so that when the three 
machines had been converted a gain of 2640 kilowatts 

or 44 per cent.—had been realised in the capacity 
of the station without any additional space being 
occupied. The change was made while the plant 
was in operation and without any interruptions of 
the service. It was realised, however, that even with 
this increase in capacity it would not suffice to have 
only three additional units with capacities similar 
to those of the enlarged machines. It was therefore 
decided that the three additional machines should 
each have a capacity of 4500 kilowatts. Three 
machines of that size represent 13,500 kilowatts, 
which, with the 8640 kilowatts of the enlarged original 
machines, would represent a total capacity, when 
completed, of 22,140 kilowatts, instead of the 6000 
originally contemplated. At the same time, since 
the demand was not expected to be in the immediate 
future such as to call for the whole of this increased 
capacity, it was deemed necessary only at the moment 
to install one of the three larger additional units, 
though the building was sufficiently enlarged to take 
all three units. The work of extension was begun 
in December, 1916. 

It so happened that when the building was originally 
constructed a considerable amount of work had been 
done in connection with the valves and penstocks 
for the three additional units. Consequently the 
headgate valves and about 25ft. of the penstocks for 
the large new units had to remain as originally con- 
structed—10ft. 6in. in diameter. That dimension 
was, in the new work, increased to 12ft. just outside 
the valve-house, and was continued to the point 
where it had to be reduced for connection to the tur- 
bine casing. The original penstocks were of steel 
tubes embedded in concrete. The tubes for the new 
units were entirely of concrete and formed an integral 
part of the foundation structure. On account of the 
increased volume of water which will be discharged 
from the larger sized units changes had to be made in 
the design of the tail race. The original six small 
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openings were demolished and replaced by one single 


The entire weight of each turbine with its generator | arched opening, see page 566. 


The increase ini the capacity of the station necessi- 
tated the provision of additional exciting current, 


| and to furnish it a 275-kilowatt turbine-driven dynamo 


It will be noted that a flow of 500 cubic feet of water | 


per second through a height of 75ft. would represent 
a gross water horse-power of over 4240, or, say, 
3160 kilowatts. The turbine and generator, there- 
fore, might have a combined efficiency as low as some 
63 per cent. and still deliver the rated output of 2000 
kilowatts. 
The three 2000-kilowatt sets were arranged in line 
along the length of the building and to one side of the 
| floor space. The original designs contemplated the 
| addition of three further machines of the same size 


was installed. The turbine can be supplied with 
water from any one of the main penstocks. Exactly 
why it was decided to do in the extension the very 
thing which the engineers had determined not to do 
in the first instance—that is to say, have a separate 
turbine-driven exciter instead of motor generators 


| taking their current from the high-tension bus-bars— 


| 
| 


is not quite clear. Whatever may be the disadvan- 
tages of small turbine-driven units, however, there is 
certainly the considerable compensation that excita- 
tion current is always available and does not depend 
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upon the running of the main alternators. The new 
alternator, it may be mentioned, has no direct-coupled 
exciter, nor will the two others which are to be added 
later. 

The original units run at a speed of 250 revolutions 
per minute, and the oil pressure required for operating 
their turbine governors was 80 lb. per square inch. 
The new units, which will run at 187.5 revolutions 
per minute, require an oil pressure of 150 lb. for the 
purpose. It was found, however, that the old 
governors would operate quite well with the higher 
pressure, so that, instead of having two sets of oil 
pumps and two pressures, the original pumps; which 
were driven by alternating-current motors, were 
taken out and replaced by higher pressure pumps 
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The sub-station at that place contains, 
now that certain additions and alterations have been 
made to it, two 1500 kilovolt-ampére 6600—2200-volt 
transformers for local distribution, two 4000 and one 
8400 kilovolt-ampére 6600—44,000-volt water-cooled 
transformers, and there is provision for the future 
installation of a further 8400 kilovolt-ampére trans- 
former. At the Crist6bal sub-station there are two 
2667 kilovolt-ampére transformers for local distri- 
bution at 2200 volts, and two 2500-kilovolt-ampére 
transfromers for more distant distribution at 11,000 
volts. The Miraflores sub-station is equipped with 
three 2667 kilovolt-ampére 44,000-2200-volt trans- 
formers and one 2500 kilovolt-ampére 44,000—-11,000- 
volt transformer. The Balboa sub-station, in addi- 
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FIG. 3—ORIGINAL ARRANGEMENT OF GATUN POWER STATION 


driven by direct-current motors. Slight changes 
were also made in the design of the old governors so 
as to make them uniform with those on the new units. 

An interesting feature of the alterations to the 
station was the change made in the voltage of the 
current as generated. The original units were wound 
to generate current at 2200 volts. The voltage of the 
new units was made 6600 and the voltage of the old 
machines was raised to that amount by the installation 
of auto transformers. The necessary alterations were, 
of course, made in the switchgear. 

It is interesting to note that the estimated quantity 
of water required to operate the whole station when 
the three new main units are all installed will be 
4198.3 cubic feet per second, made up as follows :— 


Cubic feet 


per sec. 

For three 2880-kilowatt units 1584.0 
For three 4500-kilowatt units 2556.0 
For one 275-kilowatt units .. .. .. .. 58.3 
Total ee ee ° - 4198.3 


The switching and other electrical equipments are 
arranged on two galleries stretching the whole length 
of the building, one above the other, on the opposite 
side of the machine-room and parallel to the turbo- 
alternators. There are the usual switchboards, oil 
switch compartments, reactance coils, &c. They 
are all more or less of standard types and need not, 
therefore, be referred to in great detail. The main 
control switchboard, which is of the unit panel type, 
is on the second gallery, from which a good view of 
the entire machine-room is obtained. Command of 
all operations is by means of master control switches 
interlocked with small pilot signal lamps. All high- 
tension switches are remote controlled. There is a 
reactance coil in each phase of each alternator to 
protect the machines at times of heavy short circuit, 
and there are in addition time limit circuit breakers. 
To ensure that there shall always be current for 
operating the switchgear, valve motors, &c., a storage 
battery, which is arranged on the lower gallery, has 
been provided. It may be added that the sluice 
valves, turbine governors, field switches, and rheostats, 
&ec., are all controlled from the upper gallery. Each 
sluice valve has its own separate operating motor. 
The control of each motor is effected by means of 
reversing contactors with interlocks, a limit switch, 
and a float switch, all of which operate automatically. 
The valve operating machinery and the motors are 
contained in a small concrete valve-house erected 
upon the forebay wall directly over the valve recesses 
and débris strainers. 

The electric energy produced in the station is 
employed to drive the machinery of (a) the three 
locks at Gatun, Miraflores, and Pedro Miguel; (5) 
hauling vessels through the locks ; (c) the permanent 
machine shops; (d) the dry dock; (e) the coal- 
handling plant ; and (/) for other minor purposes. 
The battery is also charged through a motor generator. 
Then there is the lighting load of the locks and of the 
many towns comprised within the Canal zone ; that 
1s to say, the stretch of country measuring ten miles 
in width across the Isthmus that is now ceded United 
States territory. 

The generated voltage of 6600 is stepped up in a 
sub-station at Gatun to 44,000 volts for transmission 


tion to three 2667 kilovolt-ampére 44,000—2200-volt 
transformers, has also been furnished with 400 kilo- 
volt-ampére transformer capacity, and the necessary 
accessories for supplying auxiliary power to the 
Pacific forts at a potential of 6600 volts. There is 
also—or, at any rate, there was—a small sub-station 
at the Coco Solo submarine base. It contained three 
500 kilovolt-ampére transformers, which were origin- 
ally at the Miraflores sub-station. Finally, there was 
a small temporary 1000 kilovolt-ampére 11,000-volt 
sub-station at Gold Hill. It was equipped with 
second-hand transformers and materials and was fed 
from Miraflores. 

The numerous changes in the electrical equipment 
necessitated by the raising of the generated voltage 
from 2200 to 6600 were accomplished without any 


New Shipyard at Belfast. 


THE serious inroads on the shipping of the British 
Empire during the war have caused grave concern 
to all, and especially to those who realised the im- 
portance of maintaining our maritime supremacy. 
By them it was felt that the position of affairs would 
be aggravated by the preparations which it was well 
known other countries were making to extend their 
shipbuilding facilities, thus opening up the prospect 
of much keener international competition in ship- 
building and shipping than in the past. One essential 
condition to the satisfactory solution of the problem 
was that our shipbuilders should make such exten- 
sions to their works and plant as would ensure in- 
creased output, especially in the years immediately 
following the war. 

With that energy and foresight for which they have 
always been noted, Harland and Wolff, Limited, under 
the direction of Lord Pirrie, chairman of the com- 
pany, to whom is largely due the position attained 
by the firm, prepared while the submarine campaign 
was at its height to take an important part in the 
developments so vital to the national interest. In 
Belfast, at Govan, and other places on the Clyde, as 
well as at Greenock, they have large schemes in 
process of evolution to achieve this object. Naturally, 
however, their largest undertaking is at Belfast. 
There they have been preparing a large new shipyard, 
which is, we believe, the biggest of the new private 
yards started during the war. The site chosen, which 
covers some 83 acres of ground, was until recently 
waste land, and is in an exceptionally fine position. 
Work on it has for some time past been proceeding 
quietly and steadily, a large body of men having been 
employed clearing, excavating, levelling, piling, 
concreting and erecting. The result is the develop- 
ment of a shipyard provided with slipways capable of 
taking ships up to 1000ft. long, and furnished with 
many mechanical contrivances for the rapid, and 
economical execution of work, everything in the 
design and lay-out of the yard being in accordance 
with the latest practice. 

The first vessel to be launched from the new yard 
was a Standard ship, being the forty-eighth Standard 
vessel built by the firm up to date. This vessel, the 
s.s. Maine (6500 tons), was launched on Thursday, 
the 27th ult. Views of the launch are given in the 
half-tone engravings on the next page. A second vessel 
is, we understand, to be launched from the new yard 
on the 11th inst., and subsequently further vessels 
will be launched from it at regular intervals. 

The drawing which we reproduce shows the general 
position and lay-out of the new yard, which is situated 
at the East side of the Musgrave channel. The 
present scheme comprises six building berths. The 
bottoms of the berths face towards the open sea, so 
that ample space for launching vessels of the very 
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THE NEW SHIPYARD AT BELFAST 


interruptions in service on any part of the power 
system. The work was done in two stages, the first 
of which was the erection of a 6600 bus-bar structure 
and feeder equipment in both the main and sub- 
station at Gatun and the putting in of a new large 


transformer—8400 _kilovolt-ampére—at the  sub- | 


station. The second stage was the changing over of 
the old units, so that they might work at the higher 
voltage. It entailed not only the connection of the 
machines to their auto-transformers, but the replace- 
ment of the original switchgear. The old concrete 
cells had to be demolished and others of a new design 
built in their places. A great deal of preliminary 
work was done before the actual change was made, 
so that the latter was expeditiously effected and 
occupied a minimum of time. 
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| largest type is afforded. Portable cofferdams at the 
| bottoms of the berths serve the purpose of excluding 
the sea during the time vessels are being built. 
Between the berths there are reinforced concrete 
causeways, the insides of which are utilised to house 
the salt-water and cofferdam pumps, as well as the 
hydraulic, pneumatic, fresh and salt-water pipes, and 
the electric cables ; whilst their tops are utilised for 
roadways for access of material to the several vessels. 
Along the causeways are arranged 10-ton tower 
cranes, which are capable of lifting and depositing 
material over the whole area of the building berths. 
The platers’ shed is situated at the head of the 
building berths. It is an all-steel building with glass 
roof constructed on the cantilever girder system, and 
it covers an area of about 7} acres, being divided into 
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eight bays, each of which is equipped with an over- 
head travelling crane and modern machinery 
capable of dealing with plates 40ft. long and l}in. 
thick. To each bay is allotted its respective work, as 
follows :—No. 1 bay, masts, columns, &c.; No. 2 bay, 
masts, liners, and anglesmiths; No. 3 bay, decks, 
tank tops, &c.; No. 4 bay, shell and keels ; No. 5 bay, 
bulkhead casings and bunkers; No. 6 bay, beams, 
girders, &c.; No. 7 bay, frames and tank floors ; and 
No. 8 bay, frames. No. 2 bay is provided with the 
latest type of combined mast, plate, and liner coke 
gas furnace, and No. 8 bay with two large coke gas 
frame furnaces. A stockyard for material, which is 
arranged at the south end of each bay, is fitted with 
special brackets for sorting and racking the material 
which is to be worked through the respective bays, 
the machinery being placed so that at each operation 
the material progresses on its way to the vessel. 
A system of reinforced concrete roadways is arranged 
from each bay of the platers’ shed to the general 
building berths, which adjoin the aforementioned 
causeways, thus facilitating transport throughout. 

A steel delivery wharf is being erected at the east 
side of the Musgrave Channel, opposite the entrance 
to the stockyard previously referred to, as are also 
conveniently arranged fitting-out wharves, which 
wharves have been specially designed in conjunction 
with the overhead appliances to reduce labour to a 
minimum. 

One of the special features of the new yard is the 
complete character of the electric power and lighting 
system. The electric current for these purposes is 
supplied through large lead-covered cables run under- 
ground from the generating station. The tower 
cranes on the slips, each of which is capable of handling 
a load of 10 tons at the point of its cantilever, are 
electrically operated, and are so arranged that they 
can be worked not only from the driver’s cab, but 
also from any convenient point on the ground level 
by means of a portable controller. In the platers’ 
shed an overhead electrically driven travelling 
crane in No. 1 bay is capable of dealing with 15 tons, 
while in each of the other bays is installed a travelling 
crane capable of dealing with loads up to 7} tons. 
The amount of electrical power already installed for 
lighting alone is over 375 brake horse-power, while 
for power purposes the connected load is over 3000 
brake horse-power. Special consideration has been 
given to the lighting of the platers’ sheds, in which 
there are no Jess than 288 lights, each of 2000 candle- 
power. 

A number of large electrically driven compressors 
for supplying the great quantities of pneumatic power 
required on the slips has been installed. Each machine 
has an output of 4000 cubic feet of free air per minute. 
The pumping plant for supplying hydraulic power 
is also electrically driven, the motors being run 
automatically. 

The lighting and power required for ships being 
built and fitted out is supplied from two sub-stations, 
each capable of housing four 120 brake horse-power 
motor generator sets, which transform the current to 
the required working pressure. From these sub- 


stations are also controlled the outside lighting of , 





the slips, which is supplied by high candle-power 
half-watt metal filament lamps on tall trellis-work 
poles. 

The new yard, being an extension of the firm’s 
main yard and conveniently near to the latter, comes 
under the same administration. The offices provided 
in the new yard are therefore only such as are required 
for a small portion of the staff and timekeepers, the 
new yard being entirely devoted to constructiooal 
work. 

As already mentioned the new yard covers an area 
of about 83 acres, and Harland and Wolff's whole 
establishment at Belfast, including this extension, 
covers 220 acres and employs over 22,000 men. 








The Illuminating Engineering 
Society. 


Turs Society held its first meeting of the session at the 
House of the Royal Society of Arts on Tuesday, November 
25th last. Two communications were presented, one 
entitled ** Notes on Events during the Vacation,’’ by Mr. 
L. Gaster, and the second entitled ‘‘ The Position of the 
Metal Filament Lamp and Fittings Industry at the Present 
Time,” was the report by a Committee on Progress in 
Lamps and Lighting Appliances. In the first paper it is 
stated, among other events, that three new committees 
have been provisionally constituted, and have commenced 
work, namely, those on progress in lamps and lighting 
appliances, eye strain in cinemas, and railway lighting. 

The report on the metallic filament lamp states, with 
reference to fittings, that the situation has not been satis 
factory. and this is particularly the case as regards fittings 
for use in conjunction with yas-filled lamps. The report 
continues as follows :—Since the Armistice most of the 
leading manufacturers have been engaged on the designing 
and manufacture of suitable lanterns for use with such 
lamps, particularly for the lighting of streets. railway 
termini, factories, public buildings, or other large areas. 

One of the great difficulties, however, has been to obtain 
the necessary globes for use therewith, and so far the supply 
of English-made ylobes has been entirely inadequate to 
meet demands, and it has therefore been found necessary 
to import a certain number. This matter is still in hand, 
however, and the Committee would like an opportunity of 
reporting again on the subject at a later date. During the 
past twelve months smaller sizes of half watt type lamps 
have come into general use, particularly for shop window 
lighting, &c., and it is very much regretted that at the 
present time there is not a supply of scientific fittings or 
reflectors suitable for use with them. This matter is, 
however, engaging the attention of the leading manufac- 
turers, and it is hoped that in the near future supplies of 
suitable articles will be available. 

In addition to these two papers, there were some 
interesting exhibits presented at the meeting. Among 
them may be mentioned the Sheringham daylight reflector 
exhibited by Mr. L. C. Martin. This is a lamp attachment 
which makes use of a coloured reflector for correcting the 
distribution of energy in the spectrum of the artificial 
source. It was originally founded on the invention of Mr. 
G. Sheringham, the well-known artist, who used simple 
coloured reflectors or shades with artificial sources and 
found the quality of the light for painting immensely 
improved, The possibilities of the system have heen to 





sume extent worked out by the present exhibitor, the 
requisite ‘listribution of colours being calculated on spectro- 
photometric measurements on opaque pigments made by 
means of Abney s colour-patch apparatus. It is necessary 
in general to make use of arrangements to reflect the whole 
of the light from the coloured surface, thus producing a 
type of indirect lighting unit which should have great 
possibilities in connection with shop window lighting and 
many other commercial and industrial uses. It is hoped 
to make the lamp the subject of a communication to the 
Society in the near future. 

Another interesting exhibit illustrated progress in the 
manufacture of ‘‘ Pointolite ”’ lamps. 

The special uses of these lamps are numerous. During 
the war 100 candle-power lamps of the fixed focus type 
were largely used with parabolic reflectors for signalling 
searchlights. Both the 100 candle power and 500 candle- 
power types have proved suitable tor lanterns, while for 
kinematographs the 1000 candle-power and 4000 candle- 
power have promising possibilities. The lamps are used 
for microscopic illumination, for the study of the micro 
structure of metals, for surgical fittings used on the operat 
ing table, and for galvanometer and oscillographie work. 
They have also been used in conjunction with optical 
apparatus for the shadow projection of gauges at Woolwich 
and elsewhere. One special form of the lamp is applicable 
to pyrometric work. Other special uses are in photography, 
colour matching, and in stage illumination. Tosome extent, 
when equipped with a quartz bulb, the lamps have also 
been used as source of ultra-violet energy. 








tovaL InstrruTion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the Ist 
inst., Sir James Crichton-Browne, Treasurer and Vice-president, 
in the chair. Dr. Paul Sabatier, Toulouse; Dr. Pierre Pau, 
Emile Roux, Paris ; Dr. Jacques Loeb, New York; Dr. Robert 
Andrews Millikan, Chicago; Dr. Arthur Gordon Webster, 
Harvard; Dr. William Wallace Campbell, California, were 
elected honorary members of the Royal Institution. Mr. J. H. 
Batten, Mr. J. W. Butler, Mr. G. R. Coursay, Mrs. C. M. Dunbar, 
Mr. Arthur Holland, Mr. C. C. Lindsay, Mrs. K. A. Riches, 
Mr. Arthur Ruck and Lieut.-Colonel A. Williams were elected 
members. The following are the lecture arrangements at the 
Royal Institution before Easter, 1920:—Professor W. H. 
Bragg, six lectures adapted to a juvenile auditory on “ The 
World of Sound”; Sir John Cadmen, two lectures on (1) 
‘“Modern Development of the Miners’ Sefety Lamp,” (2) 
‘* Petroleum and the War”; Professor G. Elliot Smith, three 
lectures on “The Evolution of Man and the Early History of 
Civilisation ” Professor Ernest Wilson, two lectures on 
‘* Magnetic Susceptibility ” Professor Arthur Keith, four 
lectures on “‘ British Ethnology ” ; ‘‘ The Invaders of England ” ; 
Dr. R. R. Terry three lectures on “ Byrd and Palestrina,” 
with musical illustrations; Professor A. E. Conrady, two 
lectures on ‘“‘ Recent Progress in Photography”; Professor 
A. H. Smith, two lectures on “ Illustrations of Ancient Greek 
end Roman Life in the British Museum ” Lieut.-Colonel 
E. Gold, D.S.0., two lectures on “The Upper Air’; Mr. 
Stephen Graham, two lectures on (1) “ The Spirit of America 
after the War,” (2) ‘“‘ The Hope for Russia ” ; Professor Alfred 
Noyes, two lectures on (1) “The Anglo-American Bond of 
Literature,” (2) ‘‘ Aspects of Modern Poetry ” ; Sir F. Watson 
Dyson, Astronomer-Royal, three lectures on ‘‘ The Astronomical 
Evidence bearing on Einstein’s Theory of Gravitation”; and 
Professor Sir J. J. Thomson, six lectures on “ Positive Rays.” 
The Friday Evening Discourses will begin on Friday, January 
16th, at nine o’clock, when Professor Sir James Dewar will 
deliver a discourse on ‘‘ Low-temperature Studies.’” Succeeding 
discourses will probably be given by the Hon. Sir C. A. Parsons, 
Mr. 8. G. Brown, Professor W. M. Bayliss, Dr. E. J. Russell, 
Mr. W. B. Hardy, the Hon. J. W."¥Fortescue, Professor J. A. 
Fleming, Mr. E. McCurdy, Professor Sir J. J. Thomson, and othey 
gentlemen, 








paren 


F 
# 
i 
7 
et 
k 














Dec. 5, 1919 








THE ENGINEER 











Railway Matters, 





To-morrow, the 6th inst., will be the jubilee of the 
opening of the first portion from New Cross to Wapping 
ot the East London Railway. 

Tae inquiry by Major Hall, of the Ministry of Transport, 
into the collision at Crewe on the 17th ult. showed that the 
driver did not discover until too late that, instead of 
running along the main line, he had been turned into a 
bay line. 

Tue number of women employed on British railways on 
November 11th, 1918, was 55,797, and on July 30th last 
34,545. Most of the women employed are only being 
retained temporarily pending the return of the men not 
yet demobilised. 

SPEAKING at the annual meeting of the Buenos Aires 
and Pacific Railway Company on November 18th, the 
chairman mentioned that heavy falls of snow closed the 
Transandine Railway from the middle of May to the 
middle of October. 

Tue following increases in South African railway rates 
have been notified by the Chief Commissioner :— 
Passengers, 10 per cent.; luggage parcels and livestock, 
25 per cent.; goods, 25 per cent. except coal for export 
and coal for local consumption conveyed less than 500 
miles. 

Tue electrification of the Ita'ian railways and the con- 
tract for carriages, machinery, &c., are in the hands of an 
Italo-American syndicate. The capital, which is to be 
provided equally by Italian and American banks, will 
amount to 300 million lire. The syndicate will, however, 
have nothing to do with exploiting the electrified railways. 


WueEN “ summer time ’’ ended in the United States at 
2 a.m. on Sunday, October 26th, all the trains, passenger 
as well as goods, had to stand for an hour. This was due 
to the fact that the trains there run on train orders unless 
on schedule timing, and thus for-all trains then in motion 
to run an hour earlier would have led to confusion and, 
on single lines, possibly to disaster. 

THe Midland Company's steamship service between 
Heysham and Belfast has now been re-opened by a tri- 
weekly boat for cargo only. In view of the changed con- 
ditions arising out of the establishment of the Ministry of 
Transport, and because all points served by Heysham can 
be equally well provided for by the services to and from 
Fleetwood, it is, we should think, very unlikely that the 
passenger services through the former port will be restored. 

Tne twenty-five engines of the North British Railway 
Company which were in use overseas have now been 
returned, overhauled, and are again at work. Each is to 
hear a name commemorative of its war service, and in the 
December issue of the Railway Magazine these names are 
given. They are:—Haig, Foch, Byng, French, Joffre, 
Birdwood, Plumer, Gough, Rawlinson, Petain, Monro, 
Ole Bill, Allenby, Maude, Horne, Albert, Ypres, Marne, 
Somme, Aisne, Arras, Mons, Reims, St. Quentin, Verdun. 

OrpeERS for 2500 wagons were placed by the Ministry 
of Munitions with Woolwich Arsenal on July 28th and 31st. 
\sked as to how many had been delivered, Mr Kellaway 
said on the Il7th ult. that 2000 for the North-Eastern 
had no definite date of delivery attached to them beyond 
that they should be completed as quickly as circumstances 
permitted. The other 500 wagons were for the Great 
Western, and delivery was to commence in December, 
1919, and be completed by September, 1920. No wagons 
had yet been delivered. 


Tue Prime Minister, on the 27th ult., in reply to a 
question as to railway facilities, said that the railways in 
all belligerent countries, including our own, were suffering 
trom the failure te keep up their rolling’ stock during the 
war. The wagon supply was still deficient, although all 
wagon works were under full pressure doing their hest to 
repair old and construct new wagons. All this was due to 
the inevitable consequences of war. and it was unfair to 
attribute it to inefficiency on the railways or on the part 
of those controlling them. 

A RETURN prepared by the Canal Control Committee 
at the end of August last showed that at that date 7254 
narrow boats and 3635 wide boats were available for service 
and 617 narrow boats and 459 wide were awaiting repairs. 
With an average capacity of 28 tons for the narrow boats 
and of 40 tons for the wide the total capacity available at 
that date was 356,512 tons. For the ten months preceding 
the Armistice the tonnage carried was 1,587,548 per 
month ; for November, 1918, alone it was 1,408,068; and 
for the succeeding ten months the monthly average was 
1,452,952. 

Tue Secretary of State for India was recently asked a 
question as to the manufacture of locomotives in India. 
To this inquiry Mr. Montagu replied that the Government 
of India had discussed with representatives of Sir W. G. 
Armstrong, Whitworth and Co. a scheme under which that 
firm would establish an Indian company for the manufac- 
ture of locomotives, and the Government would buy from 
it a third of the engines and boilers required by the State. 
No contract had been made. A deputation on the subject 
was received at the India-office in July from the Locomo- 
tive Manufacturers’ Association, and the negotiations 
with Messrs. Armstrong had been suspended in order to 
enable the Association to formulate a counter proposition, 
for which Mr. Montagu was now waiting. 


British railway companies issue to their operating 
staff a weekly notice of matters that concern them. The 
Cambrian Railways Company has«recently taken advan- 
tage of this medium to give the men some knowledge of 
the results they achieve. One such notice, now lying before 
us, shows that of the 773 passenger trains run during the 
week ended November 8th, 407 arrived on time, 133 were 
five minutes or less late, 96 from five to ten minutes, 
52 from ten to fifteen minutes, 30 from fifteen to twenty 
minutes, and 55 were over twenty minutes late. The 
923 goods wagons loaded had a total capacity of 8451 
tons, but actually conveyed 3311 tons, or an average of 
3 tons 12 ewt. per wagon only. The 625 wagons loaded 
with minerals had a total capacity of 5193 tons. They 
conveyed 5032 tons, or an average of 8 tons 1 ewt. per 
wagon. During the month of August 67 per cent. of the 
freight trains hauled their full loading. 





Notes and Memoranda. 


AccorpinG to Dr. Blackwood Murray, the difference 
in tractive effort required to haul a rubber-tired vehicle 
on a first-class road as compared with an electric tramway 
is so moderate as to be practically negligible, and said it 
would be difficuit to find any reasonable excuse for the 
retention of tramway cars, more particularly as they form 
a serious obstruction to other traffic in the streets, owing 
to their lack of dirigibility. 

In contributing to the discussion of a paper by Mr. V. W. 
Aubel on ‘‘ The Titaniferous Iron Sands of New Zealand,” 
Mr. F. E. Bachman said that the titanium compounds, 
when present in the hearth of a furnace, can be easily 
removed by introducing materials that will liquidate the 
calcium sulphide and oxidise the titanium compounds. 
The use of iron oxide, either fine ore or scale, fed into the 
tuyeres while casting or immediately after casting, offers 
a convenient means to the end desired. At first thought 
the introduction of iron oxide through the tuyeres might 
seem objectionable, owin® to its reducing hearth tempera- 
ture, but where it is reduced by the oxidation’of titanium 
carbide there is a gain instead of a loss of heat. 


In over 300,000 tests which have been made on the 
various species of wood grown in the United States no 
effect upon the mechanical properties of wood due to its 
change from sapwood into heartwood has ever been 
noticed. Any difference in the strength of heartwood 
and sapwood can usually be explained by the growth 
and density of the wood. There are, however, differences 
between heartwood and sapwood which have an important 
bearing on their use for various purposes. The sapwood 
of most American species is considerably less resistant to 
decay than the heartwood, and where the wood is used 
without preservative treatment in situations which favour 
decay the sapwood is likely to have a much shorter life. 





AN experimental plant, designed to deal with 100 tons 
of wet kelp per twenty-four hours, has been set up, accord- 
ing to a recent number of the Journal of Industrial and 
Engineering Chemistry, near Santa Barbara, California. 
The kelp is harvested by internal combustion engine boats, 
provided with large knives which cut the weeds at a depth 
of about 4ft. from the surface of the sea. Consequently 
only the tops of the plants are taken, but the boats harvest 
at a rate of from 25 to 30 tons per hour. The crop is then 
landed and dried in two stages and afterwards subjected 
to different processes, such as retorting, incineration, 
lixiviation, &e. Experience so far has shown that iodine 
and ammonia are also obtainable in commercial quantities 
and form. 

OwI1nG to its extensive employment in the manufacture 
of iron and steel, manganese was in great demand during 
the war. Unfortunately there was a serious shortage of 
manganese ores, as supplies from the Caucasus, the chief 
producer, were cut off, and shipping difficulties restricted 
the amount available trom India, which ranked second 
only to Russia as a producer of manganese ores. At the 
present time the output from India is increasing and Brazil 
has enormously enlarged its production ; but in view of the 
disturbed conditions still prevailing in Russia there is 
likely to be a continued shortage of the ore there for some 
time to come, particularly of the higher grades now 
required by metallurgists and in chemical industries. 
Several additional sources are indicated by the Mineral 
Resources Committee of the Imperial Institute as 
possible contributors to the world’s supply in the future. 


AN alloy for the resistance elements of electrical instru- 
ments, described by Mr. F. Weimar, of the Bureau of 
Standards, Washington, has the following composition :—- 
Copper, 84.2 per cent.; aluminium, 4.2 per cent.; man- 
ganese, 11.5 per cent.; nickel, trace; iron, trace. This, 
it will be observed, is similar to manganin, except that the 
nickel is replaced by aluminium. In so faras the resistivity 
and temperature resistance coefficient are concerned, this 
material is practically the equivalent of manganin. The 
thermo-electromotive force against copper is less than that 
of manganin againstcopper. The value is about 0.3 micro- 
volt per degree Centigrade, which is only about 0.1 as 
large as that of the best manganin. This material is 
therefore considerably better than manganin in this 
respect, which is an important one where the resistance is 
of very low value. Mechanically this material is consider- 
ably better than manganin. 

Tue Empire is favourably situated as regards supplies 
of tin ore, and at the present time between 50 and 60 per 
cent. of the world’s output is obtained from British 
countries. Moreover, it holds a controlling influence in 
the industry of tin smelting and refining. The Federated 
Malay States contain the most important tin producing 
area in the world, and most of the output from that source, 
together with ore from Siam, the Dutch East Indies, 
South Africa, and other countries, is smelted in the Straits 
Settlements. Bolivia and the Dutch East Indies are the 
chief foreign producers of tin ore. Owing to the war the 
German tin smelting industry has practically ceased, 
and another result of the war has been the establishment 
of a tin smelting industry in the United States, which 
country consumes 40 per cent. or more of the world’s 
output of tin. Among British sources of supply of tin 
in the future Nigeria is specially referred to. 

A PROPOSITION has been made in America by Mr. H. M. 
Roberts and E. J. Longyear and Co. for the surveying of 
diamond drill holes by means of sound. The grinding of a 
diamond bit, it is said, may be heard distinctly for long 
distances through solid rock, even through a hundred feet 
of glacial drift. Listening instruments of great accuracy 
have been developed in connection with underground 
warfare in Europe. The position of German headings 
could be determined by means of listening instruments, 
from the sounds of tools at work, with accuracy through 
chalk at distances of 1000ft. or more, not only as to position 
in azimuth but as to elevation. In a solid rock, like the 
norite of the Sudbury district, sound waves are transmitted 
distinctly. By applying the geophone to the survey of 
diamond drill holes it may he possible to fix the position 
of the bit while at work at various points in the hole, say, 
every 100ft. in depth, and thus determine quickly and with 
a fair degree of precision the path of the drill hole in three 
dimensions. The method would be particularly applicable 


Miscellanea. 





Aw Aviation Exhibition will be held in the Grand Palais, 
Paris, from December 19th, 1919, until January 4th, 1920. 


Ir is estimated that 100,000 people visited the Exhibi- 
tion of British Industries at Athens, which closed on 
November 23rd. 


Ir has been proposed that the Iron and Steel Institute 
should hold its next autumn meeting in France. Although 
the matter is not yet definitely settled, discussions con- 
cerning the possible arrangements are on foot. 


THE total output of coal from Ireland for many years 
has, according to Mr. A. Nicholson, Government Mining 
Inspector in Ireland, remained fairly stationary in the 
neighbourhood of 90,000 tons a year, or 300 tons a day. 


A TRIAL boring for coal is being made in Western India 
at Bhusawal. The importance of this venture may be 
gauged from the fact that coa] delivered at Bombay costs 
five times as much as at pits’ mouth in Bengal or Bihar. 


Sr. Ermin’s Hotet, Westminster, is not, after all, to 
revert from Government occupation to its old uses, as 
the building has been acquired by Vickers, Limited, as an 
extension of the offices on the opposite side of the road. 


THE phosphate mines in El Boroudji, Morocco, will 
probably be put up to tender early next year. It will . 
require very large capital to work the mines, and, as a 
railway will have to be laid to them, it is expected that it 
will take at least two years before any mineral can be 
exported. 

During reconstruction of an underscoured centre pier 
of a highway bridge over the Mohican River, near Greer, 
Ohio, September 17th, the pier fell over shortly after the 
two 125ft. spans resting on it had been placed on falsework. 
One of the spans, says the Engineering News Record, was 
wrecked by the fall. 


Ir is proposed to construct a canal running from 
Huningue to Strasburg, and to make a port on the river 
at the latter city.. The canal will be 120m. broad and 
6 m. deep, and would be constructed so as to facilitate the 
erection of ten hydro-electric power stations with a total 
of about 700,000 horse-power, and costing one milliard 
francs. 

A pDEposIt of pitchblende has been found in the township 
of Butt, in the Nippissing district of Canada. An assay 
has shown the pitchblende to be unusually rich in uranium. 
Acéording to the Provincial Department of Mines, this is 
the second occurrence of radium bearing mineral reported 
to the Canadian Bureau of Mines since the Ontario Legis- 
lature offered & reward of 25,000 dols. for the discovery of 
radium in Ontario in commercially useful quantities. 


A coMPANyY has been formed in London for the purpose 
of manufacturing calcium carbide and of extracting motor 
spirit, tar oil, and other by-products from coal and shale 
at Ballengeich Collieries, Natal, South Africa. The 
colliery is situated on the line between Johannesburg and 
Durban, and the works will be built on an adjoining site, 
while a contract has been entered into providing for a 
supply at 2s. per ton of 1000 tons per week of “ fines,” 
small coal, and ‘“ pickings.” 

Tue keel plate of the first steel ship to be built in the 
new yard at Higher Cleavehouses, Bideford, was laid down 
on November 22nd. This is the first steel ship to be laid 
down at Bideford. The last vessel built on approximately 
the same site was of wood, and was launched about. forty 
years ago. The vessel will be a single-screw steamer 
of a little over 1000 tons deadweight, 190ft. long, 30ft. 
moulded breadth by 14ft. 6in. moulded depth. The yard 
will give employment to several hundred men. 


THERE is a proposal on foot in South Africa for the 
extension of the Pretoria iron and steel industry to realise 
its full possibilities, and capital running to one and a-half 
millions is, according to the S.A. Mining and Engineering 
Journal, assured for the undertaking. It is noteworthy 
in this connection that several small blast-furnaces have 
been erected in the Transvaal during the past two years, 
and these have, from native ores, been turning out about 
10 tons of pig iron per day. These experimental plants 
demonstrated that pig iron of first-class quality could be 
produced. 

A PRELIMINARY survey is being made by the Canadian 
Government for a St. Lawrence canal system capable of 
taking ships of the size which will be able to navigate 
the Welland Ship Canal when that canal is completed. 
The new Welland canal has a depth of 25ft. over the sills, 
which is greater than the depth over the present St. 
Lawrence marginal canal. The new project would include 
a new canal extending from Cardinal to Cornwall, would do 
away with the locks at Cardinal, Morrisburg, Fabians 
Point, and Cornwall, and would involve a new canal 
farther back from the river than the present one. 


GivinG evidence before the Committee appointed by 


‘the Board of Trade to inquire into the non-ferrous mining 


in the United Kingdom, Mr. A. F. Maclaren, chairman of 
St. Ives Mines, Limited, said that the Giew Mine was the 
only mine now working in St. Ives district, and it was 
working at a loss. He thought that the Giew Mine and 
its immediate neighbours could be equipped for work on 
a sufficient scale for an expenditure of £40,000, and that 
a profit could then be made if the price of metallic tin were 
not less than £220 a ton. He estimated that it would 
require £180,000 to restart the St. Ives Consols group. 


A Commission appointed by the French Minister for 
Public Works to study the question of oil fuel in France 
has recommended the substitution of heavy oil fuel for 
coal everywhere in the heavy industries and all public 
services as a matter of the greatest possible urgency. A 
progressive programme is to be worked out for the adapta- 
tion of boilers and plants to burn oil fuel. An organisation 
is to be set up for at least five years for the national supply 
cf heavy oil fuels in co-ordination with the scheme for 
importing and producing coal. The Commissariat -Général 
estimates that the monthly requirements of fuel oil will be 
about 100,000 tons. The cost of a ton of American oil 
fuel is about 270f., as against American coal at 280f. To 
allow for a small profit for importers the price for the best 








to the survey of angle holes. 


quality of fuel oil has been fixed at 300f, the ton. 
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HYDRO-ELECTRIC POWER PLANT AT THE PANAMA CANAL 


(For description see page 562) 
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Standardised Feeds and Speeds for Machine Tools 


Ir is a noteworthy fact that while so many other 
items and factors connected with the engineering 
industry have now been standardised, no attempt— 
or at least, so far as we know, no serious attempt— 
has been made to int.oduce any scheme of standardi- 
sation for the feeds and speeds of machine tools of 
the common variety used in our workshops. At 
first sight it hardly appears possible to adopt any 
kind of standardisation in this matter, for not only 
is there a wide variation in the natures and functions 
of machine tools, but even within one species the 
variation in the absolute size of the machines and in 
the style of finish which they are required to produce 
is so great that standardised feeds and speeds would 
appear to be impracticable, quite apart from any 
benefit which, if adopted, they might confer. It seems, 
for instance, palpably absurd to suggest that the same 
series of feeds and speeds can be applied to machines 
taking an interrupted cut—such as the planer and 
the shaper—as that used for machines taking a con- 
tinuous cut—such as the lathe and boring mill. 
Equally absurd does it appear to be to argue that 
the feeds and speeds of, say, a brassfinishing lathe 
can be standardised with those of, say, a lathe for 
rough turning railway axles. On the other hand, 
it cannot be denied that there is room for at least a 
certain amount of standardisation for, comparing 
the products of different machine tool makers, even 
in some cases the various types of the one species 
of tool produced by a particular maker, an apparently 
quite arbitrary and unnecessary variation of practice 
and custom can readily be detected. In some 
instances, for example, the feeds of a machine tool 
are expressed in number of cuts per inch; in others, 
as so many thousandths of an inch per revolution 
of the work or cutter or stroke of the tool; and in 
others as so many inches of feed per minute. These 
alternative ways of expressing what is in all cases 
one and the same thing may each have a particular 
appropriateness under particular circumstances, but 
it has, we think, yet to be established that the varia- 
tions are essential. Coming to the number of feeds 
and speeds provided and their individual magnitudes, 
we find very little uniformity in the practice of 
different makers, even when the machine tools in 
question are of a very similar size and are intended 
for similar work. In view of these facts, while some 
degree of uniformity of nomenclature might possibly 
be introduced with advantage, it will probably be 
held that as practice so far has failed to establish 
any approach to standardisation in the matter of 
feeds and speeds of machine tools, standardisation 
is impossible, or at least not desirable. We, on the 
contrary, hope to see a considerable degree of stand- 
ardisation adopted shortly in this matter, for it is, 
correctly interpreted, both possible and desirable, 
and is, in fact, without most of us being aware of it, 
already largely in force, at least among the products 
of British machine tool builders. 

Elsewhere in this issue there will be found an 
account of the proposals of M. J. Androuin regarding 
the feeds and speeds of machine tools. These pro- 
posals virtually amount to standardisation of quite 
an advanced nature. Thus, in the design o‘ a par- 
ticular machine it is proposed that, having fixed 
upon the maximum and minimum feeds and speeds, 
the number and values of the intervening feeds and 
speeds should be settled by the application of an 
invariable mathematical law. The exact values 
adopted for the highest and lowest feeds and the 
highest and lowest speeds would be more or less 
open to free choice, and would, of course, be chosen 
as at present with an eye to the maximum variation 








in the size and nature of the work to be accommo- 
dated by the machine. But when these extreme 
values had been fixed the fixation of the number and 
size of the intermediate steps would be taken out of 
our hands and placed wi hin the determination of 
an invariable formula. The two progressions would 
form geometric series, and in this respect M. 
Androuin’s proposals are in keeping with accepted 
pract ce, for in most mode n machine tools the 
designers endeavour to arrange the eeds and speeds 
in geome ric progression. In any geometric pro- 
gression each term is a constant percentage of the 
one immediately below it. Under M. Androuin’s 
formula, to put the matter quite simply, any one 
feed or any one speed of a machine tool to which it 
was applied would be 1} times the ‘eed or speed 
immediately below it. That there should be any 
special virtue in the figure 1 .25—or, to be more exact, 
1.259—for this purpose is not superficially apparent. 
But as a study of the article referred to will show, 
this figure is a peculiar one in several respects, notably 
so in the fact that by adopting it as the common 
multiplier for the geometric progression many caleula- 
tions connected with the design, and, more important, 
the operation of the machine, become so simple that 
with a little practice they may be effected mentally 
and almost instantaneously. In order to illustrate 
the nature of the results attained by applying M. 
Androuin’s series of feeds and speeds, we have cal- 
culated what values the series would have given had 
it been used in the design of several actual tools. 
As an example, we may take an 8in. capstan lathe 
made by Messrs. Ward, of Birmingham. This 
machine is provided with twelve different spindle 
speeds, namely, 23, 31, 39, 52, 64, 85, 109, 146, 180, 
240, 295 and 394 revolutions per minute, an approxi- 
mate geometric progression in which the common 
multiplier vibrates between 1.24 and 1.34, being 
on the average 1.3. The corresponding speeds 
under the Androuin formula would be thirteen in 
number, namely, 25, 32, 40, 50, 64, 80, 100, 125, 
160, 200, 250, 320, 400, although probably for mecha- 
nical reasons the last one might be diopped in order 
to obtain an even number of speeds. The alteration 
required, especially in the first seven speeds, is very 
slight. The same machine of Messrs. Ward’s has 
six automatic feeds for the capstan, namely, .006. 
.009, .014, .017, .026 and .042 inches per revolu- 
tion. The average common multiplier in this case 
is 1.48, and but for the fourth term the series is 
fairly exactly a geometric progression. Had the 
Androuin formula been adopted, the series of feeds 
provided would have contained nine values, namely, 
.0064, .008, .010, .0125, .016, .020, .025, .032 
and .040 inches per revolution. We do not know 
whether the range of feeds provided on Messrs. 
Ward’s lathe is fully sufficient. We have no doubt, 
however, that it is for most purposes, in which case 
we conclude that the three additional feeds introduced 
by adopting the Androuin formula represent some- 
thing in the way of an unnecessary complication. 
Taking a universal milling machine made by Messrs. 
Parkinson, of Shipley, we find that sixteen spindle 
speeds are provided, namely, 14, 17, 22, 27, 33, 41, 
51, 62, 78, 96, 119, 146, 180, 224, 276 and 340 revolu- 
tions per minute. This series is almost exactly a 
geometric progression, with 1.24 as the common 
multiplier. The adoption of the Androuin formula 
would therefore produce very little alteration, the 
speeds given by it being 12.5, 16, 20, 25, 32, 40, 50, 
64, 80, 100, 125, 160, 200, 250 and 320 revolutions 
per minute, or one less than those actually provided. 
In the case of an Archdale drilling machine, the four 
feeds provided are ..008, .0125, .0166 and .0222 
inches per revolution of the drill. This series is 
almost exactly an Androuin progression with one 
term omitted, for the Androuin formula gives the 
series .008, .010, .0125, .0160, .020. As a final 
example we may refer to a horizontal boring, drilling 
and milling machine made by Messrs. Harvey, of 
Govan, in which the feeds to the spindle are .0062, 
.0083, .0125, .0167, .025, .0312, .0415, .0625, 
.083, .125 inches per revolution. Had Messrs. 
Harvey used the Androuin formula for the determina- 
tion of these feeds, they could hardly have obtained 
a better agreement, for the series of feeds actually 
adopted is an Androuin progression to within about 
3 per cent. at the outside, with. this exception, that 
the Androuin series would contain four additional 
feeds, namely, .01, .02, .05 and .10 inches per 
revolution. 

From all the investigations we have made we have 
come to the conclusion that at the present moment 
British machine tool makers are actually working, 
unconsciously, we presume, very close up to a system 
of standardised feeds and speeds, and that very little 
alteration would be required to bring the feeds and 
speeds of a great variety of types and sizes of tools 
into agreement with M. Androuin’s ingenious sugges- 
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tion. It need not be supposed that by adopting the 
Androuin progression the sole benefits that will 
result will be a great simplification in the calculations 
involved in the designing of the machines and sub- 
sequently in connection with the estimating of the 
time allowances of the bonus system in use. These 
advantages, the latter especially, are certainly suffi- 
ciently great to warrant machine tool builders giving 
very close attention to the suggestion. 
addition, there can be little doubt that further benefits 
would be conferred on the users of the tools and 
upon their designers by the adoption of this pro- 
gression for the feeds and speeds. For instance at 
the present moment, it is very difficult to determine 
accurately within a reasonable time whether it would 
pay better to mill certain work or to slot it, to turn 
another job or to shape it, to put another into a lathe 
or on to a boring mill. So far as the machining time 
in the alternative tools is concerned, the adoption 
of the Androuin progression for the feeds and speeds 
of all lathes, millers, slotters, shapers, &c., would go 
a very long way towards making a quick solution 
possible in any given case. Again, it is clear that 
were all makers of machine tools to adopt the 
Androuin progression, a very material degree of 
uniformity and interchangeability in the matter of 
gear ratios, if not in the gear wheels themselves, 
would result. Having shown the closeness with 
which certain British machine tools selected at 
random follow the suggested progression already, 
we trust the matter will be thoroughly explored on 
a practical basis by machine tool makers them- 


selves. 


Oil Fuel for Ships. 


THE announcement that the Oiympic and the 
Aquitania are, in the process of reconditioning, to be 
equipped with oil-burning apparatus has been 
followed by the news that the new passenger ships 
now under construction for the P. and O. Company 
are to be similarly fitted. ‘These things are indications 
that the use of oil fuel for marine purposes is destined 
to make considerable progress in the near future. 
When Lord Fisher made his prediction in connection 
with the use of oil fuel on shipboard he had principally 
in mind the supersession of the steam engine by the 
internal combustion prime mover. That aspect of 
the question was the subject of comment in a recent 
issue of THE ENGINEER, when the technical and 
economic aspects of the marine Diesel engine were 
under consideration. It was then suggested that 
excellent results were being achieved with motor- 
engined ships, and that the absence of definite informa- 
tion as to the character of the economies associated 
with the installation of the internal combustion engine 
for the purposes of ship propulsion was due rather 
to a desire to keep these results secret than any other 
cause.- What is now being done, however, in steam- 
ships to fit them for the use of oil fuel for steam- 
raising purposes suggests that in this field also the 
oil industry is likely to make effective competition 
with coal so long at least as that once familiar fuel 
remains scarce and highly priced. 

It is quite obvious that as long as bunker coal 
continues at its present level—or. indeed commands 
anything like the high price which obtains to-day— 
the case for the use of oil fuel is so strengthened that 
shipowners, having regard to the competitive years 
which lie ahead, are bound to give the closest con- 
sideration to the matter. It is known, of course, 
that not only does the use of oil fuel increase the 
amount of cargo space, call for the employment of a 
fewer number of hands, enable a slightly higher speed 
to be obtained, and is generally easier to work, but 
that it makes it possible for a quicker turn-round in 
port to be secured—an all-important matter in these 
days of dock congestion, with the associated delays 
to shipping. If coal is going to remain dear, and 
ample supplies of oil fuel at a fairly moderate price 
can be assured, then a very considerable extension 
of its use by shipowners is clearly predicted. It is, of 
course, a disadvantage that, whereas coal is a home 
product and coal-getting a national industry of the 
highest importance, oil fuel has to be obtained at the 
present time from foreign centres. It is a handicap 
for a great maritime nation to be compelled to rely 
on outside sources for fuel for its shipping, and in 
time of war such a state of affairs would constitute a 
grave menace to the maintenance of those overseas 
communications which are vital to an island nation. 
It is true, of course, that an earnest attempt is now 
being made to bring into existence a home oil industry, 
but, however hopeful the prospect may be of esta- 
blishing it on a permanently successful basis, it is 
certain that for many years to come any consider- 
able increase in the use of oil fuel by the shipowning 
industry would be associated with large imports of 
ail. This fact is clearly recognised by the great 
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interests concerned, and all the principal port 
authorities are making plans for the provision of 
additional oil storage capacity. At Bristol, Liver- 
pool, Belfast, and elsewhere large sums have already 
been allocated to provide for the increasing require- 
ments of the shipping industry for oil fuel, and the 
subject is also receiving attention from the port 
authorities on all the principal steamship routes. 

Those engaged in the coal mining industry would 
do well to note the growing tendency to replace coal 
by oil fuel for, steam-raising purposes in marine 
installations, altogether apart from the development 
of the marine oi! engine to a degree of reliability which 
will assure for it a much wider application than it 
has to-day. It has been argued that, having regard 
to the existing coal shortage, any reduction in the 
demands on the coal mining industry by shipping 
would release a larger tonnage of coal for the export 
trade, which is of far greater importance than any 
other branch of the coal industry. Admitting that 
the tonnage of coal sold for bunkering requirements is 
not the largest market of the coal mining industry, 
it is necessary to bear in mind that the arguments 
which are inducing the British shipowner to substitute 
oil for coal will also appeal to shipowners all over the 
world, and must in the end have a somewhat serious 
effect on the prosperity of the coal mining industry. 
If miners were wise enough to read the signs of the 
times, and were well led, they would give less attention 
to schemes of nationalisation and wages increases and 
more to increasing the output of coal. The salvation 
of the coal mining industry would appear to lie in the 
restoration of conditions which made it the cheapest 
fuel in the world, as well as the easiest of which to 
obtain delivery. It may be that the increasing demand 
for oil fuel will lead to price manipulation, which 
may put its cost at a purely artificial high level, and 
if that tendency should be concurrent with an 
increase in the output of coal from home sources and 
a fall in price, the oil age which is so confidently pre- 
dicted may be deferred. It has often been said that 
the days of the steam engine are numbered, and 
prophets are already suggesting that coal may follow 
the steam engine into honourable retirement. There 
is no need to accept either of these forecasts as being 
correct. The introduction of the geared turbine, of 
superheating devices, and other accessories designed 
to make the marine steam engine a more efficient 
machine have ensured it a far longer lease of life in 
competition with the internal conibustion engine 
than at one time appeared probable. Those engaged 
in the coal mining industry, particularly the rank 
and file, would do well to realise that in the com- 
petition with oil as fuel they need to imitate the 
vigilance and resource which has characterised those 
associated with the marine steam engine. If instead 
of giving attention to the things which matter those 
whose future rests on the permanent prosperity of the 
coal mining industry are content to follow their 
present line of policy, the outlook as regards the use of 
coal as fuel for steam-raising purposes, whether on 
land or sea, is by no means hopeful. They may live 
to find that they have deliberately surrendered to a 
rival industry a most important market. 








Random Reflections. 
[THIRD SERIES. | 


REFLECTION is a word with two 
meanings; we need not define 
—— them, since both are familiar. Here 

: it is generally used to imply the 

results of meditation, but in the’ present note we only 
hold up a mirror to reflect the thoughts of another. 
On the last day of February of the present year Sir 
Oliver Lodge lectured, in his own inimitable way, to 
the Royal Institution. His subject was “‘ Ether and 
Matter.”” From that lecture we take two passages 
to which subsequent events have given more than 
their inherent interest. The first runs thus: “ As 
a conservative physicist I may be allowed to lament 
the extraordinary complexity introduced into physics 
and into natural philosophy by the principle of 
relativity, as so remarkably and powerfully developed 
by the mathematical genius of Einstein, with com- 
plication even of our fundamental ideas of space and 
time. The complications do not commend them- 
selves to all of us, and I for one should be glad to 
return to the pristine simplicity of Newtonian 
dynamics, modified of course by the electrical theory 
of matter; admitting the Fitzgerald-Lorentz con- 
traction, and admitting also the variation of effective 
inertia with speed. These things do not destroy, but 
supplement, Newtonian dynamics. They generalise 
it in a legitimate and intelligible manner. Such 
complications as these are clearly in accordance with 
truth, and are to be welcomed ; but the complicated 
theory of gravitation created this century by Einstein, 
and developed by his successors, and the consequent 


Sir Oliver 





overhauling of space and time relations, do not at, 
present commend themselves to me, nor, I think, to 
others of what I suppose must be called the older 
school.”’ The second follows upon an outline of the 
Einstein postulate as to the deflection of a ray of light 
by the sun, the postulate that was confirmed during 
the recent solar eclipse. We say confirmed, but 
perhaps it will be well to wait for a repetition of 
the test or for experiments that can be made without 
the assistance of the sun and the moon before giving 
it full acceptance. Speaking before the eclipse, Sir 
Oliver said: ‘“‘ If the first answer is given decisively, 
it will be a conspicuous triumph for the theory of 
relativity, and will for a time be hailed as a death- 
blow to the ether. I claim beforehand that such a 
contention is illegitimate, that the reality of the ether 
of space depends on other things, and that the esta- 
blishment of the principle of relativity leaves it as 
real as before; though truly it becomes even less 
accessible, less amenable to experiment, than we 
might have hoped. Nevertheless, the ether is needed 
for any clear conception of potential energy, for any 
explanation of elasticity, for any physical idea of 
the forces which unite and hold together the discrete 
particles of matter, whether by gravitation or cohesion 
or electric or magnetic attraction, as well as for an) 
reasonable understanding of what is meant by the 
velocity of light. Let us try to realise the position 
beforehand, for we shall be handicapped in the pro- 
gress of our knowledge of the relation between matter 
and ether until these fundamental things are settled, 
and until everyone agrees that the ether has a real 
existence.’ Sir Oliver is not content with “ either 
ether or Einstein ;*’ he may have to accept Einstein, 
but he still holds fast to his ether. Perhaps he’s right. 
H» has an excellent scientifically open-minded essa) 
on the subject in th> Nineteenth Century for this 
month wh'ch may be commended to the attention of 


engineers, 
ee 2. < 


HicH above the Thames Valley, 
near Pangbourne, but within eas) 
reach of this charming part of our 
pleasant stream, are situated build- 
ings which Sir Thomas Devitt purchased in 1897, 
and which a few months later were opened with thirty- 
five cadets as a Nautical College. Many of us can carr) 
our minds back to the time when the only possible 
training for the mercantile marine was Squeers-ism 
in its crudest and often its cruellest form. Lads 
joined as ‘prentices, went to sea, suffered consider- 
able hardships, and learnt their trade as well as they 
could under the rough tuition of skippers and mates 
who had been taught in the same hard school. Some 
thirty years ago Messrs. Devitt and Moore, in co- 
operation with the first Earl Brassey, introduced a 
practical course of training in certain sailing ships. 
It was a great improvement on the older happy-go- 
lucky system, but with the development of steam it 
was falling out of date, and the present educational 
scheme at Pangbourne may be regarded as its lineal 
and logical descendant. In many respects Pangbourne 
College is just a school, for it is felt that the merchant 
seaman of the future must have a better education 
than those of the past. It has grounds of one hundred 
and sixty acres, so that there is plenty of scope for 
the ordinary school games and for physical exercises, 
on which much stress is laid. On the technical side 
the cadets receive as thorough a training as can be 
given ashore in seamanship, and particular aftention 
is devoted to signalling. Furthermore, there are 
workshop classes and classes for the study of the 
elementary principles of steam and internal combus- 
tion engines, and of the many other engineering 
features that are found on modern merchant steamers. 
The object, we are glad to know, is not so much to 
teach the budding officers engineering as to develop 
sympathy with the engineer, so that greater harmony, 
if possible, may exist between the bridge and the 
engine-room. The cadets spend two years in this 
college, and then go off to sea for about a year in a 
training ship, and those who qualify for promotion 
in the Royal Naval Reserve and are accepted by the 
Admiralty will in due course be drafted, as far as 
accommodation may be available, into his Majesty's 
ships for further training. We may add that the 
Board of Trade has agreed to accept two years at the 
Nautical College in lieu of one of the four years at 
sea that are required before a second mate’s certi- 
ficate can be held. All this sounds very attractive, 
and, whilst it removes many of the old hardships ot 
sea training which mere boys had to suffer, should 
result in the production of a higher standard of 
officers in the mercantile marine. 
i. ee ee ee 


Pangbourne. 


Ir is not without interest to ask 
ourselves at the present time, 
when we are all bothering our 
heads about LEinstein’s fourth 


The Progress 
of 


Thought. 


dimension, if in the course of centuries of slow intel- 
lectual development the human mind has become 
capable of forming conceptions of a kind which in 


earlier times it could not have formed? The first 
impression is, assuredly, that it has, but further 
consideration raises the tantalising suspicion that the 
power to think outside certain prescribed limits is 
apparent rather than real, and is due, in part, rather 
to a desire to reach new conceptions than to the actual 
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ability to attain them. Consider, for example, the 
modern theory of the constitution of matter—that 
of a minute sun surrounded by a varying number 
of satellites moving with stupendous velocity. On 
the face of it, it looks like a new conception requiring 
a highly specialised power of thought. Actually it is 
nothing of the kind. It is an old and familiar figure 
reduced to incredibly small dimensions. It is some- 
thing capable of clear statement in familiar terms, 
and can only be understood in those terms. Observe, 
furthermore, that the mind has to do two things in 
forming the picturé of the new atom. It has, first, 
to enlarge the dimensions up to the point of visibility, 
and, secondly, to reduce the velocity to some measure 
with which it is conversant. Hence in the long run 
the great conception becomes no more than an ordi- 
nary mechanical arrangement of one body surrounded 
by other bodies in rapid movement. We are indeed 
no nearer having a true conception of the atom, 
according to the theory, than any one of the most 
remote Chinese philosophers might have been. 
Kelvin, amongst moderns, was possibly the greatest 
of scientific seers, but even he had to make mechanical 
toys to repres‘nt his theories of the wther. Take 
another example. We are taught by organic chemists 
that molecules are arranged in different orders in the 
different hydro-carbons, but to convey this concep- 
tion to the mind we are forced to adopt absurd con- 
ventional geometrical diagrams. Once more; we 
conceive that light is transmitted by a mode of 
vibration of the wether, but the mind unaided cannot 
think of such vibrations, and adopts the subterfuge 
of describing them as familiar things, like waves, 
though it is physically impossible that there can be 
any actual resemblance between spherical waves- 
a horribly baffling conception—and the surface 
undulations which are commonly called by that 
name. Such considerations as these lead us with 
some certainty to the conviction that, though mental 
power may have increased, mental capacity is no 
greater than it ever was; in other words, men cannot 
think outside certain prescribed limits. This con- 
viction is reinforced by the vain effort to form a real 
conception of fourth dimensional space. The trained 
mind can conceive three dimensions—the untrained 
mind finds it difficult to exceed two—but it comes up 
against a stone wall when the fourth is added. 


* * * * * 


It was character that made the 
great engineers of the past, and if 
individual engineers of to-day seem 
to stand out with less clearness than 
those of, let us say, not more than forty or fifty years 
ago, it*is, we think, because, despite their greater 
knowledge and their greater opportunities, they are 
lacking in those strong personal characteristics which 
inarked their predecessors. Perchance this is another 
where standardisation is having those bale- 
ful effeets which we so much dread. All engineers 
nowadays receive much the same training; they go 
through the shops under very favourable conditions, 
and they pass on to colleges and universities, where 
they receive a scheduled education and pass examina- 
tions which are common to thousands. In all this 
there is very little opportunity for diversity. No one 
man stands out above his fellows because he has had 
to overcome difficulties by exceptional personal 
endeavour. There is very little character-building 
quality in our educational systems. Their object, 
from the lowest to the highest grade, is to turn 
out a standardised product—indeed, the word 
standard is frequently used in educational circles to 
indicate proficiency. Now, as there can be no 
differences in products which attain to certain stan- 
dards, it is obvious that the effect is to turn out a lot 
of engineers who are all just alike. It is no doubt 
hoped, and believed, that the natural personal charac- 
teristics of the individuals will make differences. 
So they do; but our impression, shared by many 
people, is that the effect is far less pronounced than 
could be desired, and that the broad effect of stan- 
dardising education and training is also to standardise 
character. The level of character is, possibly, high, 
but we miss those brilliant departures from the level, 
caused by inequalities of opportunity, which provided 
us with our famous engineers. It may be, we greatly 
fear that it is, the fact that the humdrum, manufac- 
turing, making-by-the-league-and-cutting-off-by-the- 
ell, moving-platformed, routed, rig-and-jigged engi- 
neering of to-day is better served by a high-level 
mediocrity than by a general inferiority punctuated 
by transcendent exceptions, but we are, nevertheless, 
firmly convinced that the greatest events in engineer- 
Ing spring directly from the personality of individuals, 
and that, though mass knowledge may be best for 
mass production, we shall look.to it in vain for 
achievements equal to those attained by the great 
characters which trod our stage in days gone by. 
“OQ Roma Dea,” said Maximus. ‘It is always one 
man’s work , always and everywhere.” 


Personality. 


Case 


* * of * * 


Ir is not of the fumes of the one- 
time familiar household fire that 
we write but of tobacco smoke; 
the smoke that brings content- 
ment, soothes ruffled nerves, and induces philosophic 


Smoke. 


soldier; that loosens tongues like wine, fosters 
good fellowship, and on whose redolent clouds men 
may sit like miniature gods in a miniature Olympus. 
There was a time when smoking was regarded as an 
evil habit, and when Victorian matrons, coupling 
it with scented soap as an index of a riotous and 
perhaps vicious character, banned it from their houses, 
and since the weaknesses of the human male were 
past curing, extended to it their toleration, under 
protest, only in the garden. Other times, other 
manners. Smoking is now well-nigh universal, and 
as a result not only has the matron, ever really com- 
placent to the little follies of her menkind, come 
to accept the inevitable, nay even to carry forbear- 
ance and good nature to the heights by accepting a 
cigarette herself, but the managers of engineering 
works, no less than of offices, have in some cases 
removed the old ban, and, even in working hours, 
permit smoking. The effects, we are informed, are 
excellent. In some factories there are no restrictions, 
in others smoking is only permitted within specified 
hours; but the result is the same in both cases. There 
is no reduction in output, there is no falling off in 
quality, and there is less tendency to seek unsavoury 
seclusion for the enjoyment of a pipe or cigarette 
than there used to be. Of course, one meets with the 
usual anomaly. Men regarded the right to smoke as 
one of the banners of their freedom, but since 
they have got it many who before smoked surrepti- 
tiously behind the foreman’s back, now that they 
may do so under his very nose, take no advantage 
of their right. They are quite content to live in the 
cage, but they like the door to be open. We hear 
also another rumour that touches us more nearly. 
It is said that a certain influential person is pressing 
the Council of the “‘ Mechanicals ” to permit smoking 
at the evening meetings. It is difficult to say if the 
Council has any power other than a moral power to 
prevent members smoking if they please to do so, 
but it is quite certain that, whilst no member would 
think of breaking the old convention, that a good 
many would welcome its removal, and it is just 
possible—rather remotely possible, we admit—that 
the formal conversation which we call a discussion 
might flow a little more freely under the influence of 
nicotine. At any rate, the experiment would be a 
harmless and pleasant one, and we shall be happy to 
assist at it. 








LIMITS FOR HOLES. 


Tue British Engineering Standards Association Com- 
mittee has again considered the question of the disposition 
of the limits for holes round the nominal line. 

This Committee, appointed as a result of a trade con- 
ference in April last, to draw up a standard system of limit 
gauging applicable to all classes of engineering, apparently 
finds the difficulties besetting the subject increasing 
rather than diminishing as they delve deeper into it. The 
replies received to questionnaire sent out to a number of 
firms, asking which method of hole tolerance distribution 
they preferred, i.c., that which gave plus and minus 
tolerances, or that which provided for plus tolerances 
alone, brought in only some 200 replies, these being 
almost equally divided in favour of the two methods. The 
problem is rendered still more complex in that, among the 
advocates of each of the systems are large firms of impor- 
tance and influence. 

As to whether the matter should be settled from an 
industrial point of view or purely from a theoretical, is 
no easy point to settle, and the information in the posses- 
sion of the members regarding the commercial aspect 
hardly seems sufficient to enable them to judge what would 
be the economic results or degree of industrial disturbance 
should one or the other method be recommended. Some 
are inclined to say that the disturbance to those firms 
already working to limits would be almost equally great 
whichever way the decision was made, and that therefore, 
having in view the progress of the industry and the benefit 
of na‘ional interchangeability, it might be wisest to dis- 
regard present conditions and recommend that system 
which is considered ideally the best. As showing some of 
the practical difficulties of the situation, it is interesting 
to note that, whilst some of the important firms of the 
country agree that theoretically the minimum hole 
basis may be ideally the best, they are prevented from 
supporting it owing to commercial considera‘ ions. 

The members are, as aresult of the discussion, unani- 
mous in feeling that no decision can be made until further 
light has been thrown on the subject. 








A BIG JOB FOR TYNESIDE. 


Tue Tyneside shipyards of Sir W. G. Armstrong, Whit- 
worth and Co., Limited, are now undertaking a very 
extensive amount of mercantile construction. In addition 
to other work, they are carrying out one of the most 
extensive re-conditioning contracts ever undertaken by a 
shipbuilding firm. It is for the complete overhauling and 
refitting of the quadruple-screw Cunarder Aquitania 
after her four years of strenuous war service. This vessel— 
the largest which has ever entered the Tyne—is now safely 
berthed at the fitting-out quay of the Armstrong Yard, 
where she will remain until completed. 

An important feature of the work to be carried out is the 
equipment of the vessel for the burning of oil fuel. With 
the installation of this system a reduction of over 300 in 
the crew will become possible, and that fact, together with 
the abolition of coal bunkers, will greatly increase the 
available carrying capacity of the vessel. w™ 





reflection ; the smoke that gave ease to the racked 


As an “indication of the magnitude of the undertaking it 


is interesting to review the details and dimensions of the 
Aquitania, which was taken over from the builders, by 
the Cunard Company in 1914. 


Length overall 902Kt. 
Breadth .. °.. «. 97ft. 
Depth to shelter deck 64 Mit. 
Draught (corresponding ) 34ft. 


Gross tonnage (approx. ) 46,150 tons 


Displacement and 49,430 tons 
Weight of hull (approx.) Pars Ff 
Weight of machinery (approx.) .. ..  .. ~—-9,000 tons 


11,280 tons 
56,000 

9 3 eeu en ininy a 

- .4230 passengers and crew 


Total deadweight ..  ..  - 
Horse-power dite ssid THe 
Estimated speed 
Total accommodation 

Although one of the world’s greatest vessels, the Aqui- 
tania does not tax the capacity of the Armstrong yards 
beyond its capabilities, for the larger berths are designed 
to accommodate vessels of greater dimensions than any 
ocean greyhound yet projected. Great efforts were put 
forward by these yards during the war, and it is interesting 
to recall that at one time no less than four large and 
powerful vessels were laid down at one time on a single 
berth, and that not the largest, while on another occasion 
six large submarines were in course of construction also 
on @ single berth. While still fully equipped for the 
building of war vessels, the yards have been thoroughly 
reorganised with a view to the rapid construction of mer- 
chant vessels, which ave so urgently needed to repair the 
wastage of the war throughout the world. 








MINERAL PRODUCTION OF INDIA IN 1918. 

Tr will be seen from the following particulars of the 
mining industries in India, for which we are indebted to 
Indian Enginecring, tha‘, taken on the whole, last year was 
a fairly prosperous one :— 

In 1918 there was an increase of over 2} million tons in 
coal production, bringing the total up to 20? million tons ; 
and nearly 12 millions of this total came from the fields 
of Bihar and Orissa. The average number of persons 
employed daily was 191,321, which was 24,000 above the 
figure of the previous year. The average output per 
individual employed was 108.3 tons, practically the same 
asin 1917. The total number of fatal accidents was 212, 
corresponding to a death-rate of 1.11 per thousand. Bihar 
and Orissa produced its coal at the lowest rate of any 
province, viz., at Rs. 3-14-3 per ton. The total of coal 
and coke exported during the year was 74,446 tons, and 
the total imported, including patent fuel, was 67,441 tons. 
The output of copper ore in Singhbhum was insignificant, 
amounting only to 3619 tons. The output of gold, too, 
was less than in the previous year, the respective values 
of the production being £2,060,152 and £2,221,889. There 
was a considerable increase in the output of iron ore. The 
Tata Iron and Steel Company produced 198,064 tons of 
pig iron and 130,040 tons steel rails, while the Bengal 
Iron and Steel Company produced 49,348 tons of pig iron, 
12,114 tons of ferro-manganese, and 21,776 tons of cast 
iron castings. In the Central Provinces there was a 
reduction of nearly 25 per cent. in the number of indigenous 
furnaces. The total quantity of all iron ore produced rose 
from 413,272 tons in 1917 to 492,484 tons in 1918. At the 
Bawdwin mines the lead ore and slag extracted fell in 
quantity, but the amount of the metal produced was 
higher, representing £450,123. The value of silver ex- 
tracted also rose to £295,592. In manganese ore there 
was a fall in production from 591,000 tons to 518,000 tons. 
The urgent demand for mica in all the Allied countries 
resulted in an increase of output from 41,000 ewt. to 
55,000 ewt. The output of petroleum was 286} million 
gallons, or 4 millions above that of the previous year. For 
the first time the Chindwin field shows an output amount- 
ing to nearly } million gallons. The whole of the tin ore 
produced was from Lower Burma: it amounted to 
15,607 cwt., as against 13,321 ewt. in 1917. There was a 
slight decrease in the output of wolfram, which fell from 
4542 tons in 1917 to 4431 tons in 1918; most of it came 
from Tavoy. There has been an apparent increase of 
nearly £2,500,000, or 18 per cent., in the value of total 
production, which in 1918 stood at £15,771,085. It must 
be understood, however, that rates through the year were 
far from normal, and therefore the tabulated value does 
not fairly represent the state of the mineral industry. 
The number of mineral concessions granted during the 
year amounted to 719, as against 574 in the preceding 
year : 675 of these were prospecting licences and 44 mining 
leases. As in the preceding year, most of the increase is 
tue to prospecting activity in Lower Burma. 








An American contemporary, speaking of the death on 
September 22nd of Mr. T. P. Shonts, the president of the 
Interborough Rapid Transit Company, said: ‘‘ The two 
greatest achievements in the career of Theodore Perry 
Shonts were his organisation of work upon the Panama 
Canal during President Roosevelt’s administration, which 
paved the way for the successful completion of the project 
and the development of the New York subway systems 
under a plan by which the municipality became a partner 
in the building and operation of the railways. Both 
these jobs constituted Herculean tasks, but in each case 
Mr. Shonts tackled his problem boldly and successfully. 
Both at Panama and New York he brought order out of 
chaos, and left his work in such shape that his successors 
would be able to carry it on.” 

SoME years ago there was a project for a railway between 
Mullingar, on the Midland Great Western Railway of 
Ireland, and Kells, on the Oldcastle branch of the Great 
Northern (Ireland), which would give access from Galway 
Athenry, Ballinas'oc, Athlone, and other places on the 
Midland Great Western to Drogheda without passing 
through Dublin. Parliamentary powers were duly 
obtained, and later, because of its steamer service between 
Liverpool and Drogheda, the Lancashire and Yorkshire 
became interested in the scheme. It, however, fell 
through and the powers elapsed. Recently a deputation 
waited upon Mr. Burgess, the Director-General of Transport 
in Ireland, ufging that the line be proceeded with. Since 
then public notice has been given that application is to be 
made to Parliament for the powers to be revived, 
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Air Brakes for Aeroplanes.* 
By Lieut. R. ROLLESTON WEST, D.S.O., A.M. Inst. C.E., B.A. 


Wer the rapid advance ot commercial aviation one of 
the most important problems of practical flying requiring 
solution at the present moment is that of landing in a small 
area over obstacles such as trees, houses, &c. Apart from 
the consideration of the extra safety involved in being 
able to land in any small open space in cases of emergency, 
there is the consideration of initial expense in providing 
the large aerodromes at present necessary and the far 
more important consideration that such aerodromes 
cannot as 2 rule be found in, or in the immediate neigh- 
bourhood of, large towns. They are generally some six 


| weight, and (2) the drag D. 


When the engine is shut off there are two air forces 
acting on an asroplane: (1) the lift L supporting the 
The ratio L/D is a measure 
of the efficiency of the machine and is also a measure of the 
gliding angle Y, since Y tan-! D/L. As an example, 
if L/D‘is 8, the machine coming in over trees will touch the 
ground at a distance equal to eight times their height 
from the foot of the trees. It therefore follows, unfor- 
tunately, that the more efticient the machine is the flatter 
will be its gliding angle and the larger the drome required 
for it to land in. It is obviously impracticable to fly with 
an inefficient machine merely in order to be able to land 
in a small field. Therefore the good lift/drift ratio of 
an efficient machine must be capable of being spoilt when 
required. 

The aerodynamic requirements for landing in a small 
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miles out, as at Hendon, Ternhouse, Copmanthorpe, 
and elsewhere. The total time taken to travel by aero- 
plane under such conditions often cannot compete with 
other slower forms of transport. 

In order to land in a small aerodrome over trees, &c., 
two things are required: (1) steep gliding angle, and (2) 
slow landing speed. Up to the present these two desiderata 
have been mutually contradictory. so that the pilot has 
two alternatives: he can either come in over the trees 
along a steep course, touch the ground early and run far, 
or he can come in flat, touch the ground late, and run a 
shorter distance. In either case he will probably run 
through the far boundary if the field is small. 

Several attempts have been made to reduce the run by 


means of mechanical land brakes. Land brakes are, 
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however, of very little use, as the machine when landing is | such as the R.A.F. 15, if, at some risk, the machine is ; speed would have to be about 720 miles per hour. 


so largely supported on the wings that sufficient grip of the 
ground is not obtained until the machine has already 
slowed up of itself. The D.H.3 machine, precursor of 
the D.H. 10 in 1915. is said to have skidded right across 
the aerodrome on one occasion, though the wheels were 
locked by a brake on the tires. The alternative method 
of reducing the size of aerodrome required is aero- 
dynamic—that is to say, by some form of air brake. At 
first sight air brakes are very simple. All that is required, 
apparently, is to set a large sail broadside into the wind 
and let it pull the aeroplane up. On actual investigation, 
however, we generally find that in doing so we have, in 
motoring parlance, trodden hard on the accelerator 
instead of the brake, and that the aeroplane runs both 
farther and faster than it did before. In this paper some 
of the problems and difficulties involved in the design 
and fitting of air brakes are discussed. 





* British Association—-Bournemouth Meeting. 
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aerodrome are threefold: (1) a large value of the drag 
coefticient K x, (2) a large value of the lift coefticient K y, 
and (3) a small value of the lift/drift or K y/K x ratio. 
The second of these 1equirements—namely, a large value 
of the lift coefficient—is very important in view of the 
fact that the total lift L is connected with the velocity by 
the equation L= KypAV*, where L lift, p the 
density, A the area, V the landing speed, and K y the lift 
coefficient. From this relationship it follows that V is 
proportional to 1 — y K y, and since the energy of the 
machine, which has to be dissipated on the run, is pro- 
portional to the square of the landing speed, it is very 
essential to keep the landing speed low. 

To a certain extent all the above conditions may be 
complied with on the ordinary high-speed wing section, 
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wing as fitted with flaps in the above manner with ay 
ordinary R.A.F 15. with a maximum lift of 0.5, we gee 
that the energy to be dissipated from the machine with the 
air brake is 47 per cent. greater, or, in other words, avaingt 
a constant retarding force the aeroplane would run 47 per 
cent. farther with the air brake than without it. 

A series of tests was next carried out with differen; 
widths of flaps arranged at different parts of the winys 
see Fig. 2. The flap dimensions corresponded to 21in. 
on a 5ft. Gin. chord; that is, the flaps would have about, 
20 square feet normal area on a D.H. 4 machine. The 
lift ‘drift ratio was found to be cut down considerably 
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in each case, but so was the lift, so that the landing speed 
would again have to be increased. In consequence there 
would be very little advantage to be gained by fitting the 
flaps. A flap on the under surface was found to make very 
little difference either way. 

The best of this series of tests 
rolling moments were taken with a view to testing the 
lateral control of the ailerons. At 20 deg. with the air 
brake the moment in inch-pounds was found to be only 
0.8, as against 2.3 at 15 deg., the stalling angle for the 
normal R.A.F. 15 section. Thus the landing speed for 
the same controllability would have to be about nine times 
as fast with the air brake. In other words, the landing 
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flown at or near the stalling angle, in this case 15 deg. 
With this wing section the drag coefficient increases from 
0.0125 at 44 deg. to 0.089 at 15 deg., the lift coefficient 
increases from 0.2170 to 0.500 deg., and the lift /drift ratio 
decreases from 17.0000 to 6.000. This result, however, 
is not sufficient, and in any case it is not advisable to stall 
the machine near the ground. 

With a view to increasing the drag, flaps along the wings 
of a model D.H. 4 were tried in the wind tunnel at the 
aerodynamic laboratory of the Aircraft Manufacturing 
Company, Hendon. There was in this case, as shown in 
Fig. 1, a great increase of drag, and the lift/drift ratio 
dropped to 2.25 at the maximum lift at 27 deg., but the 
lift was also low, being only 0.45 at the maximum. Ata 
more possible attitude for the whole machine, namely, 
20 deg., the lift coefficient was only .34 and the L/D ratio 
2.25. These figures mean a steep gliding angle which is 
desirable, but a more rapid landing speed, so that the 
advantage is to a large extent cancelled. Comparing the 
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lateral control at high angles is already none too good, this 
| type of air brake is thus put out of court. 
oe. different type of brake was next tried. 
| carriage struts of a D.H. 4 were filled in successively in 
front and rear, giving an extra projected area correspon |- 
ing to about 18 square feet. The figures obtained were #s 
given in Table I. 

Taking the best case with the air brakes fitted on the rear 
struts we get about 11 deg. from the angle of no lift a 
drop in L/D from 9 to 7 for the same lift, 7.¢., the kinetic 
energy is the same in each case, but the machine with this 
air brake will touch ground 22.2 per cent. sooner, or at 
350ft. from trees 50ft. high instead of 450ft., and will 
then run ‘the same distance as before if the retarding 
forces are identical. This result being fairly satisfactory. 
pitching moments were taken for the whole machine, and 
it was found that 3 deg. trimming of the tail was ample to 
counteract the added pitching moment due to a resistance 5° 
far below the centre oj gravity—-see Fig. 3. This method, 
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then, of applying the air brakes is in the right direction, 
as it satisfies one of the conditions necessary, namely, 
increase of drag without decrease of lift. But it is only 
a pa. tial solution of the problem, for the effects are not 
nearly sufficient to produce an adequate saving of <is- 


tance. Ultimately the problem was approached from another | 


direction, namely, with the object of obtaining the highest 
possible lift without paying much attention to drag. To 
obtain a high lift it is necessary either to alter the avea of 
the lifting surface or so to alter the section as to convert 


| no lift, but here again the L/D ratio was 8.32, so that, 
| though the landing speed was low, the distance travelled 
| before touching the ground would be great. 
A great disadvantage to this method of applying the 
brakes lies in the fact that the angles of incidence are 
| measured in each case from the tangent chord to the new 
| shape of the section—see Fig. 8. It follows that the 
| tangent chord of the normal wing section is some 2 deg. 
| or 3 deg. above this position, so that the attitude angle of 
the machine is nearly 33 deg. from the normal for the 


TaBLe J. 


Normal D.H. 4. 


lan 


chord. L. D. | L/D. L. 
3.5 0.000 
0 
9.7 0.000 0.029 0.000 
0 0.105 0.0246 4.000 0.115 
s 0.390 0.043 9.160 6.380 


it from a low-lift high efficiency wing section into a high- 
lift low efficiency section. To alter the lifting area would 
probably involve insuperable mechanical difficulties. To 
alter the wing section may be done with less difficulty, 
for the leading or trailing edge may be arranged to turn 
down. In the case of the leading edge being made to 
hinge the air forces are very large, but in view of their 
having to act very near the axis about which the leading 
turn, the moment would probably not be 
the forces 


cdge is to 
if the trailing 


Air brake front struts. 


Air brake rear struts. 


L/D. 


D. EDs ¥i D. | 
0.000 | 
0.000 } 0.000 
0.037 3.100 6.130 0.040 3.200 
0.054 7.006 | 0.390 0.056 7.000 


maximum lift of the wing section with 45 deg. of dip at the 
leading edge. This angle is, of course, impracticable. It 
would involve the provision of an undercarriage about 
12ft. long in order to get the front part of the machine on 
the ground at all. 

Dipping the trailing edge—see Fig. 5—at once leads to 
very high values of the maximum lift coefficient, and in 
the case of 15 deg. dip K y was as high as 0.630 at 20 deg. 
The drag, however, was not high enough in proportion and 
the value of the lift/drift ratio was as large as 7.5. A 
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cured by turning down both ailerons at the same time. 

A special R.A.F. 15 aerofoil was made with a movable 
leading and trailing edge. The effect of turning down the 
leading edge was first tried, and a series of experiments 
carried out with the leading edge dipping 10 deg., 15 deg., 
20 deg., 30 deg., and 45 deg. from its normal position. It 
was found—see Fig. 4—that the 45 deg. and 30 deg. dip 
gave a peculiar peak to the lift curve at about 10 deg. 





incidence from the angle of no lift, but the maximum lift 
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the reciprocal of the square root of the lift coefficient 
against the gliding angle was drawn. The origin in this 
curve represents the ideal condition of a machine coming 
down vertically with no speed. The nearest approach 
to this condition, prior to stalling, is a point on the curve 
for 15 deg. dip of trailing edge. The energy stored is, of 
course, proportional to the square of 1 + ,/K y, i.c., to 
1+ Ky. 

A particular advantage secured by turning down the 


Laboratory on an R.A.F. 9 wing section with a dipping 
trailing edge. In this case as high a lift coefficient as 0.84 
was obtained for a dip of 60 deg., while the L/D ratio was 
as low as 3.3. 

The data compiled in all these tests had to be compared 


DIPPING TRAILING EDGE 





DIPPING LEADING EDGE 





“ATTITUDE ANGLE” OF WHOLE MACHINE = 
Angle between Wo Lift Line for Normal Plane 
and the Horizontal 
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FIG. 8 


on some common basis. The obvious method was to com- 
pare in each case (a) the distance flown in descending from 












a given height, (6) the distance run after the wheels touch 
the ground, and (c) the sum of these two distances giving 


R.A.F.15 WITH VARIABLE TRAILING EDGE 
Guipinc ANGLE & SPEED CurRVES 
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total length of aerodrome required. The distance flown 
in descending from a given height is, of course, the height 
multiplied by L/D. The distance run depends on (1) the 
landing speed, hence energy to be dissipated, (2) the 
braking effect of the air, which will be some function of the 
square of the velocity, and (3) the resistance of the ground 
which is itself made up of several parts: (a) the cutting 
of the surface by the tail skid, (6) the true frictional resist - 
ance of the tail skid with the ground, and (c) the hori- 
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Covfticient 0.477 and 0.470 respectively was not reached 
till hetween 29 deg. and 30 deg. from no lift. The L/D 
ratio for the 45 deg. dip at this angle was, however, very 
low, being no more than 2.2, while the drag was as large 
as 0.217, a figure which is very near that required. The 
15 deg. dip gave a maximum lift coefficient as high as 
).590 at 17.8 deg. angle of incidence from the angle of 
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trailing edge lies in the fact that though the maximum lift 
coefficient is given at high angles of incidence as measured 
from the tangent chord, yet the tangent chord itself is 
displaced downwards—see Fig. 8. This fact allows the 
flying attitude of the machine to be only slightly inclined 
to the normal for a large angle of incidence of its wings. 
Tests have been carried out at the National Physical 
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Both (36) and (3c) are functions of the weight of the 
machine actually supported on the wheels and _ skid, 
which in its turn is a function of the lift and so of the speed. 
In the absence of any separate data all three factors under 
the third head were lumped together in an expression « R, 
where R is the weight of the machine actually taken by 


components bumps on 





572 


THE ENGINEER 


Dec. 5, 1919 


—__—____ 








the wheels and skid and xz is a sort of coefficient of friction 
which contains real friction, bumps, grass cutting, &c. 

The problem was ultimately reduced to finding the 
distance run to work off a given energy against forces 
varying with the speed, and after integration the following 
equation was obtained : 
run 8 ae Ke . . log, =e 

=~Jp NF rc K 4Y “a K u 
If the loading W is taken as 10 lb. per square foot this 
expression reduces to- 


Distance 


run S 65.2 108 K x — log. u Ky 
K x rr K 4Y 
A curve was then plotted connecting the distance run S 
with the values of the friction coefficient, and from this 
curve « for an actual observed distance run by a D.H 4 
machine came out at 0.5. The following comparative 
table— with its diagram Fig. 7—was finally compiled for all 
the types of air brakes and variable camber tried. 


Distance 


e of model tested in wind tunnel. 
D.T.E. dipping trailing edge. 
D.L.E. dipping leading edge. 
UC. underearriage. 


Order I 
of N 


merit. 


‘yp 
bh. 


5.—-Plain aerofoil le 

Air brake on leading edge .. 

Air brake on L.E., half size : 
5.—Air brake on L.E. set @t 45 deg... 
5.—Air brake on L.E., half size, set 


. 15. 
d - 15. 
‘ 5. 


I 
I 
I 
I 
I 


i 


A 5.—-Air brake on upper L.E. in middle 
of plane only, half size at 45deg... ..  .. 
R.A.F. 15.—Air brake on upper rear spar, half 
length, half size normal... .. .. 3 .. .. 
.A.F. 15.—-Air brake on lower L.E., half size 
normal 
A.F. 15. 

5 ite: 


F. 1 
F. 1 
F. 1 
F. 1 
F. 1 
F.1 


R 


« 
} 


Air brake on lower L.E., helf size 


- 


pd a 


10 deg. 

15 deg. 

20 deg 
. 30 dey. 

45 deg. 
. Ode 


Normal machine . eo. eo. 
-Air brake on U.C. front struts 
Air brake on U.C. rear struts 
Air brake on outer struts 
D.T.F. 0 deg. 

its 20 deg. 

D.T. 30 deg... 

D.T. 37.5 deg. 

D.T.E. 45 deg... 

D.T.E. 60 deg... 


Assuming the height of the trees which must be cleared 
to be 50ft., the Air Ministry competition requirements, 
the table shows the distance flown before the wheels touch 
the ground in column 11, the distance run after the wheels 
touch the ground in column 13, and finally the total hori- 
zontal distance required to come to a standstill from a height 
of 50ft. in the last column. The figures in this column 
represent the actual size of aerodrome required. The 
actual figures are not to be considered as absolute, as there 
are some doubts about the true value of yu, but must be 
looked upon as comparative. 

It will be seen that, taken in order of merit, the variable 
camber is by far the most satisfactory method of applying 
the brakes. The machine with the best dipping trailing 
edge—60 deg.-—only requires 362ft. to come to a stand- 
still from a height of 50ft., and this result is obtained 
for an attitude angle of 8.4deg. The machine with the 
best dipping leading edge comes next in order of merit, 
with a distance of 371ft. from this height. At greater 
heights, e.g., 100ft., the dipping leading edge is more 
advantageous than the best dipping trailing edge, as a 
result of its lower L/D. Unfortunately the attitude angle 
of the whole machine is 32.9 deg., which is, of course, quite 
impracticable and would again mean a 12ft. under- 
carriage. As the trailing edge is dipped less than 
15 deg. the air brakes the leading edge become 
move advantageous, and the best case only requires 
428ft. total distance. But these again all require 
such excessive attitude angles for the machine, 
7 deg., 32 deg., &c., as to be impossible. The more 
unsatisfactory conditions for the dipping leading and 
trailing edge and the cases of the brakes on the outer 
struts, and on the undercarriage struts follow well behind, 
ending finally with the worst case for the dipping leading 
edge, which requires over three times as big an aerodrome 
as the best case. It would seem then that the problem of 
steep landing and short run is probably not to be solved 
by air brakes at all, but by variable camber. 
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Tue following aviation routes are to be opened in 
Holland at the beginning of next year: —(]) Flushing 
Lotterdam—The Hague—Adam and Groningen ; (2) Flush- 
ing-Arnhem, with communication with Germany; (3) 
Amsterdam—Utrecht—Arnhem-Maastricht. communicating 
with the South. Each of the towns situated on the route 
will be provided with an aerodrome, with a school and 
repair shops attached. A motor service will run between 
the aerodrome and the railway station. A passenger and 
mail service will be run, and the tare from the Hague to 
Groningen will cost about 25 florins. In addition to these 
services, there will be services between Holland and 
Germany and Holland and England, and it is hoped to 
establish a service to the Dutch East Indies. The con- 
tracts for the service to England, and probably for the 
Dutch East Indies, have been given to England. 


Angle of 
incidence 


no lift. 


halance weights. 


| with two rings, and the gudgeon pins are allowed to float 


A Novel Motor Car. 
a. at | 

In our recent series of articles on the Motor Car Show | 
at Olympia we referred briefly to the 10 horse-power car | 
exhibited by the Cosmos Engineering Company, Limited, | 
Fishponds, Bristol. We are now able to give illustrations | 
of the chassis of this interesting production, which embraces 
several novel features in motor car construction. The 
most important is the provision of a three-cylinder air- 
cooled radial engine of the inverted Y type. The cylinders 
have a bore and stroke of 80mm., and are constructed 
with separate heads, the barrel portion being made of 
cast iron and the head of aluminium alloy with cast-in 
steel valve seats. This design is the outcome of extensive 
aero-engine experience. Both the cylinders and heads 
are provided with fins of large surface to dissipate the | 
heat, and the construction affords great facility for | 
decarbonising the cylinder heads and pistons and grinding 


TaBLE II —Comparative Table of Air Brakes. 


Ken - B 
Drag 
coefficient 
Ke » for 
whole 
machine. 


Ky 
coeftici 


Body 
coetticient 


B. 


Maximum 
lift 
coefficient, 
K y max: 


Attitude 
from angle. 
only 


. 600 
. 630 
507 
. 500 
. 500 
. 382 
610 
. 730 
.770 
810 
.840 
840 


in the valves. The latter are made of nickel steel, are of 
large diameter, and are situated in the heads, being operated 
by overhead rocker arms and push rods. The crank case 
is of aluminium, and the casting extends round the fly- 
wheel at the rear end to join up to the gear-box unit. 


| rods. 


where 
drag 


aerofoil 


both in the pistons and in the small ends of the connecting. 
The latter are special steel drop forgings, not split 
at the big end, but carrying the outer race of the roller 
assembly, forming the big end bearing. The inner race 
and spacing washers are threaded on to the crank shaft 
when the latter is being built up. This method of big-end 
assembly, in which the rods lie side by side, has been under 


| test for the last three years, and has proved highly satis. 


The cam shaft is situated on the front of the 


factory. 
It is driven 


engine, and the cams are cut from the solid. 
by helical gears to ensure quiet running. 
The lubrication of the engine is automatic, oil being 
forced from a gear pump situated in a sump formed by an 
extension of the crank case. The system incorporated is 
such that only a limited quantity of oil is conveyed to the 
main crank chamber, whilst the bulk is used for oiling the 
cam shaft and timing gears before returning to the sump 
Very special attention has been given to ensure that the 
oil system shall not get choked, and arrangements have 


Total 
distance 
covered 
to stop 
from 
height 
Soft 


Horizontal 
distance (ft.) 
flown to 
touch ground 
from height 
of 50ft. 


K x, 
Caleulated 
distance 
run 
(ft.), 


0.5, 


Landing 
speed, 
ft. sec. 
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ent > 
K z. 
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been made for restricting the supply of oil to the crank 
case. A large strainer surrounds the pump, and prevents 
any foreign matter from passing through to the gears. 
The ignition is by electric generator and coil, the gene 
rator being driven at one and a-halt times engine speed hy 














COSMOS 10-H.P. CHASSIS—BACK VIEW 


A feature of the engine is the method of constructing 
the crank shaft, which is also borrowed from aero-engine 
practice. The shaft is made of 4(-ton steel built up from 
two stampings, the attachment being made at the crank 
pin. The shaft is supported on ball bearings, and has 
The pistons are aluminium die castings 


helical gears to ensure quietness. The distributor is driven 
by skew gears from the armature spindle at three-quarter 
engine speed. The generator charges batteries, which 
also provide current for the electric lighting system. 

The clutch is of the single dry plate type, the driven 
dise being gripped between two floating rings of Ferodo, 
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and the whole of the clutch mechanism is enclosed in the 
forward extension of the gear-box. The latter provides 
three forward speeds and a reverse, and there is a central 
yate change. Spring plungers hold the gears in mesh, 
and there is a safety locking device by which two different 
gears are prevented from engagement simultaneously. 

The transmission from the universal joint to the rear 
axle is through a tubular propeller shaft enclosed in a torque 
tube, and then through spiral bevel gearing. The bevel 
pinion is attached direct to the propeller tube, there being 
no universal joint at the rear end. . The spiral bevel wheel 
is attached direct to the axle shaft, no differential being 
fitted. The axle construction is very robust, the axle 
tubes being expanded at the inner ends to bolt up to the 
centre castings. The wheel bearings are carried on the 
ends of the axle tubes, and the hub is broached to fit over 
the end of the castellated axle shaft. 

Two independent sets of brakes are provided. The foot 
brake operating on the off-side drum and the hand brake 
on the near-side drum of the road wheels. <A quick adjust- 
ment is provided on the brake cam lever. This unusual 
arrangement of brakes is only possible owing to the fact 
that no differential gear is used. ‘Torque members connect 
the brake shoe holder to the forward end of the torque 
tube, thus relieving the axle of all braking stresses. 


| 
} 





Another feature of novelty in connection with the design 
is the absence of longitudinal plate springs between the 
axles and the frame. They are replaced by transverse 
coil springs on the * A, F. 8.”’ system, which gives easy 
riding. enables the car to ‘‘ hold the road ”’ well at high 
speeds, and prevents rolling. The method of construction 
is clearly shown in the illustrations. The wheel base of the 
car is 8ft., the track 4ft., and the weight of the chassis 
10? ewt. 








Institution of Mechanical Engineers 


Mr. Conrapi’s paper on “The Present Position of 
Mechanical Road Traction’’ was read in abstract at a 
meeting of the members held at the Engineers’ Club, 
Manchester, on Thursday last, Mr. Daniel Adamson pre- 
siding. Mr. Broekman, who opened the discussion, said 
that the author’s experience of electrical vehicles corro- 
borated his own. He said there was practically no horse 
service which could not be performed by electric vehicles. 
With regard to the exception taken to this kind of service 
on the ground of obtaining the necessary skilled labour, 





Mr. Broekman said this could be overcome by the esta- 
blishment of service garages, by which subscribers had 
only to purchase their vehicles and the garages would 
keep them on the road at a fixed charge per mile. In 
case the capital outlay was excessive the system could be 
extended by making a higher charge per mile run. In 
respect of batteries, the speaker said that the choice lay 
between the lead-acid and the nickel-alkali cell, the former 
being the better for heavy work in hilly districts ; but for 
the lighter work both kinds have claims. A feature of 
the electric vehicle was the freedom from fire risks, the 
special advantages for night work, and the greater comfort 
of the drivers. 

Mr. Walker, the next speaker, advocated the claims ot 
the petrol-electric vehicle, especially if provided with 
batteries for reserve power. With regard to the question 
of lost time, he said the greater the speed of the vehicle 
the greater must be the speed of loading and unloading. 
Mr. Stone made some remarks on electric vehicles, 
which, he said, up to now were very heavy and inefficient, 
the efficiency of the batteries not being more than 10 per 
cent. Messrs. Paxton, Allen, and Fine, who spoke, all 
referred to the great loss of time at the termini in loading 
and unloading. Mr. Paxton said that the use of trailers 
tended to add greatly to the congestion in areas where 
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the traffic was heaviest owing to the difficulty in manceuv- 
ring. Mr. Allen said that satisfactory mechanism was 
required for attaching and detaching trailers at the ends 
of their journeys. 

In replying to the discussion, Mr. Conradi said there 
were still many jobs where only one horse was in use 
and the use of an electric vehicle would not be justified, 
but it might be possible to design such a vehicle for a load 
of 15 ewt., a speed of 15 miles per hour, and with a range of 
15miles. Speaking with regard to the reliability of electric 
motor vehicles, he mentioned a fleet with which he was 
associated, quite a number of ouits of which did not lose 
one day a year; but he recommended laying them up for 
overhauling about two dagsper quarter. In connection with 
travelling speeds Mr. Conradi said the most economical 
speeds on tests made in America were roughly twice the 
speed of a horse—say, 6 to 7 miles per hour. To overcome 
the delays of loading and unloading Mr. Conradi advocated 
the employment of removable bodies, and mentioned one 
service in which the average loading time had been reduced 
by this means to twenty minutes. For handling trailers 
at the terminals Mr. Conradi advocated the employment 
of small electric tractors, which could be readily hitched 
on to the trailers and move them about as required. 








Heavy Motor Vehicles in Relation 
to Roads.* 
By W. D. WILLIAMSON, M.I.A.E. 


Ix the preparation of this paper the author welcomes the 
opportunity of placing before you the point of view of the 
motor manufacturer, and drawing attention to the 
limitations which have been put upon the design, con- 
struction, and use ot heavy petrol-driven commercial 
vehicles by the nature and condition of the roads. To 
agree with the purpose of the paper perhaps it would have 
been better to have given to it the title of ‘‘ The Influence 
of the Road upon Commercial Vehicles.’’ It is hoped 
the result of the road engineer, having the difficulties ot 
the automobile engineer placed betore him, may be some 
form ot co-operation in the way of providing suitable 
roads for the vehicles and suitable vehicles for the roads, 
so that we obtain, not necessarily the cheapest road and 
not necessarily the cheapest vehicle, but a combination 
which will be most beneficial to the community. 

When the automobile engineer took up the work of 
designing self-propelled vehicles he was faced with the 
problem of producing a vehicle suitable for use on the 
roads which then existed. 


Moror VEHICLES ON SUFFERANCE ONLY. 


At its introduction the self-propelled vehicle was allowed 
on the road on sufferance only, and this has been the 
position ever since. A manufacturer has been looked upon 
in the past by many road engineers as taking a fiendish 
delight in turning out a vehicle to have the utmost 
destructive effect on the road. This is very far from being 
the case, as it can be taken that, on a reasonably well 
constructed road, if the vehicle is destroying the road, 
the road is having an even more serious effect in destroy- 
ing the vehicle, while on a bad road the vehicle suffers 
still more. 

In the preparation ot the Report of the Departmental 
Committee appointed by the President of the Local 
Government Board in 1918 to consider the law and regu- 
lations regarding the construction and use of motor lorries, 
it is definitely stated that the main object of the Committee 
had been to keep before them the sole consideration of 
prevention of damage to the roads, and the writer suggests 
that this is a very short-sighted policy for the Committee 
to adopt. The roads are merely a means to an end. 
That end is our national transport. 


EconomicaL TRANSPORT THE First CONSIDERATION. 


Their sole consideration, therefore, should have been the 
economy and efficiency of our national transport system. 
The outlook on the subject should have been broad and 
the report prepared from the point of view of obtaining 
the best results from the existing roads, and of putting 
forward suggestions, both as to vehicles and as to roads 
for the purpose of obtaining the best results from our 
transport generally. From the point of view of national 
interest the preservation of vehicles is just as important 
as the preservation of roads, and it is just as necessary to 
pass regulations governing the strength and the nature 
of the surface of our roads as to pass regulations controlling 
the weight and speed of the vehicles using them. Refer- 
ring to the same report it is equally wrong, in the writer's 
opinion, except perhaps as a temporary measure, to limit 
the axle weight of vehicles by laws which are based 
entirely upon the present condition of the roads, particu- 
larly when these roads have deteriorated due to heavy use 
and neglect during the war. 

Railway progress would not have been great if the speed 
and carrying capacity of the trains had been restricted by 
sole consideration of wear on the rails, or if, while the 
rolling stock was good, the traffic manager had been pro- 
vided with rails of such an unsatisfactory nature, as a 
whole, that they required protective legislation. 

It would be considered equally unsatisfactory if the 
nature of the track had varied largely on our railway 
systems and the design and use of the rolling stock had 
been limited to suit the worst conditions. 


CENTRAL CONTROL, 


Roads should at least conform with the description 
given to them on an Ordnance Survey map, and it would 
appear that the way to achieve this would be for the entire 
responsibility, both as to their nature and cost, to be vested 
in some central authority. 

While the motor vehicle user might still live in peril of 
the police trap or the weighbridge, the road maker might 
be faced with the possible use of some form of seismoscope 
which, taken over a suspected road at a given speed, 





* County Councils’ Association. Roads and Transport Con- 


gress and Exhibition, 1919. 





would register the undulatiéns and serve to condemn any 
length not complying with the legal requirements. 


Roaps po not Propuce Direct REVENUE. 


The unfortunate position is that road makers are not 
direct profit earners. The commercial vehicle manu- 
facturer who builds a better vehicle obtains more orders 
and, other things being equal, achieves greater business 
success. The user who purchases the best vehicle and 
who organises his transport arrangements to give the best 
service also builds up a successful business. In the case 
of the road engineer there is no such inducement. At 
present it might be argued that the reverse is the case. 
The better the roads the more traffic is attracted over them 
and the more wear they have to sustain. 


SPEED. 


The limitations imposed by law on the speed of self- 
propelled vehicles have been fixed, to a very large extent, 
from the point of view of the road authorities. On this 
question of speed, however, the interests of the road 
authorities and the commercial vehicle builder are to a 
great extent identical. On the present roads, which in 
many cases are just good enough to carry the traffic, high 
speed would undoubtedly be destructive to the road, and 
at the same time would be equally destructive to the 
mechanism of the vehicle. No motor manufacturer 
would suggest driving a vehicle over any road at a speed 
that would abnormally reduce the vehicle's life. Given 
suitable roads, however, the speed of heavy lorries could 
be very materially increased. The user of the lorry natur- 
ally wishes to make the most of its possibilities, and he is 
the man who is most immediately concerned in getting 
higher speed and increased efficiency from his vehicles. 
The manufacturer is interested in it from the fact that 
anything which increases the efficiency of the vehicle 
increases the uses to which the vehicle can be applied and 
therefore the demand for vehicles. 

The statement that speeds are limited to ensure the 
safety of other users of the road will not bear investigation. 
A mo@ern 5-ton petrol wagon is just as much under control 
in every way at 20 miles an hour as is a pleasure car, 
although its legally permitted speed is oaly 8 miles per 
hour. A 3-ton motor vehicle has a legal speed of 12 miles 
an hour, yet a modern 5-ton vehicle, having good steering 
and good brakes, may be much safer at the same speed 
than an old type of 3-tonner which is permitted a speed 
50 per cent. higher. That all legal speeds are ridiculously 
low from the point of view of safety is shown by the fact 
that during the railway strike the King, in hurrying back 
to London, averaged slightly over 30 miles an hour for the 
300 miles from Carlisle. We may take it that if this speed 
were really dangerous to other road users it would not have 
been maintained. If speeds are limited solely for the 
safety of the general public it is somewhat curious that 
police traps are usually arranged on a straight open length 
ot road, clear of everything except fast-moving traffic, 
where conditions invite speed and where a motorist may 
go at practically any speed of which his car is capable with- 
out risk to anyone. . 


REDUCED SPEED MEANS MORE CONGESTED Roaps. 


The service capacity of the lorries we own in this country 
is reduced by between 25 per cent. and 50 per cent., due 
to restricted speed alone. The writer does not mean to 
infer that this is necessarily the case with our present 
roads, but, given roads equal to our best roads that would 
stand the traffic, there is no reason, either from the motor 
manufacturers’ or the users’ point of view, to prevent an 
increased speed, and consequently much more service 
from any given number of vehicles. 

The legislation governing the use of heavy motor cars 
was made in 1904, and no credit has been given for the 
huge strides which have been made in design and construc- 
tion since that date. The points about which we are most 
concerned are that we are not permitted to have an axle 
weight of more than 8 tons, that a vehicle with an axle 
weight of 8 tons can only proceed at 8 miles an hour, and 
with an axle weight of 6 tons at only 12 miles an hour 
even when shod with solid rubber tires. 

The Royal Commission of 1905-6 expressed the opinion 
that the maximum axle weight fixed by the Heavy Motor 
Car Order, 1904, was not a heavier weight than main 
roads, at any rate, should be expected to bear, whilst the 
report of 1918 stated that the evidence made it clear 
“that it is quite possible to construct and maintain roads 
capable of carrying traffic efficiently at a cost which, if 
equitably adjusted, would not. be unreasonable.” 
ComMiTrEE oF 1918 FREES THE RUBBER-TIRED 
VEHICLE FROM BLAME. 


THE 


The report of 1918 also says, under paragraph 8 (a), 
‘that in the case of paved roads, such as setts or wood 

or asphalt laid on concrete foundations, the damage is 
largely due to iron or steel-tired traffic. hat as regards 
sett-paved roads on concrete, while many instances of 
damage caused by iron or steel-tired traffic have been put 
before us, none the less several surveyors regard this con- 
struction as suitable for heavy traffic generally and that, 
given a surface kept in reasonably smooth and level con- 
dition, the rubber-tired traffic appears to have no serious effect 
upon sett-paved roads even when travelling at a high speed.” 

(6) ‘* That, given a properly maintained surface, wood 
paving on adequate concrete foundations is not damaged 
to any material extent by either class of heavy traffic. It 
is true that some specific instances of damage either to 
the wood surface or to the foundations has been given, 
but in some of these cases at any rate it would seem that 
the damage has been mainly due to the worn and uneven 
surface of the pavement.” 

(c) *‘ That, given the same conditions, natural or rock 
asphalt on concrete is not seriously affected by either 
class of traffic, although one instance was given of damage 
caused to this class of pavement by the steel-tired heavy 
motor traftic.”’ 

(d) ‘‘ That as regards the more modern form of road 
construction in which tar, pitch, or bitumen is used as a 
binder or matrix, the evidence is conflicting, but there 
would appear to be no doubt that roads of this class, if 
properly constructed and maintained, would carry a con- 


siderable volume of heavy traffic without undue damage.” 








(e) ** That in the case of water-bound macadam roads 
damage is mainly due to rubber-tired traffic.” 

In the case of heavy motor traffic damage is principally 
attributed among other things to the unladen weight of 
the vehicle and the uneven distribution of the weight over 
the axles, the use of wheels of small diameter, the pro. 
pulsive effort of the vehicle, the action of solid rubber tires 
as they expand and contract when coming into contact 
with and leaving the road surface, the hardness of solic 
rubber tires when worn, the impact and the speed, mor. 
especially when there are any gradients in the surface, or 
pot holes due to lack of repair. 

In the report of 1918 there is no evidence to show that 
the road authorities generally consider that the maximum 
weight of 12 tons for the total laden weight of the heavy 
motor car, 8 tons for any axle of the car, and 4 tons for 
any axle of the trailer, are too high for good class roacs. 
In fact, one or two surveyors are disposed to allow some 
slight increase. 

Even from strict considerations of 10ad damage it dovs 
not appear necessary to limit the axle weight of a@ trailer 
to half that of the vehicle which produces the tractive 
effort. It appears curious also to continue the limitations 
of unladen weight. The control of axle weight and gross 
weight should be quite sufficient, as the interests of both 
manufacturer and user are to have a small tare compare! 
with the gross and the limitation of unladen weight appears 
to be unnecessary. 


NATIONAL CHARACTERISTICS AND RoAps INFLUENCE 
DeEsIGNn. 


Comparing the vehicles of different countries we find 
reflected in their design and construction the national! 
characteristics of the race and the influence of the roads. 
This is perhaps more epparent in light cars than in com 
mercial vehicles. 

In the case of French cars we find the delicate ani 
intricate workmanship for which the French have always 
been known. The influence of the road, usually of bai 
surfac>, is to produce a car which is suited to the long 
stretches of open road found in France. High speed on 
top gear, good brakes, excellent springing, and eas) 
steering are features found in most French cars. 

In the case of Italian vehicles the clean design through 
out reflects the artistic nature of the designer, while the 
roads of the country have tended to produce vehicles 
which have good hill-climbing power, large cooling 
capacity, good brakes, but not particularly high speed on 
the level. 

The American vehicle is one built 
utilitarian lines, where the design and workmanship are 
made second to usefulness and ease of production. The 
effect of the roads has been to give a vehicle with a larg: 
engine and high ground clearance, suitable for traversing 
rough or soft roads, but with no great turn of speed. 

The solid reliability of British design is characteristic 
of all our engineering work. British roads do not tend to 
produce vehicles which can be used at high speeds, as there 
are very few stretches of road without curves or corners, 
and with the exception of stretches on some main roads, 
the surface prevents any attempt at high speed. This has 
tended to the production of a vehicle whe1e springing has 
received great attention, not only in the road springs of 
the chassis, but in the upholstering of the body. 

Colonial conditions again call for special treatment, 
and here the influence of the roads, or lack of roads, on 
the design is seen immediately. High ground clearance, 
large wheels, and increased engine power are required. 
Increased cooling capacity is also necessary, partly due to 
climatic conditions and partly to the necessity of running 
for long periods on low gear over bad or soft roads. 


on strictly 


Tue Lorry OVERSEAS. 


In France and Belgium, during the war, many vehicles 
which had been perfectly satisfactory at home on normally 
good roads, and very successful indeed on roads such as 
are found about London, had their weight capacity reduced 
when they were put on to the rough roads of the war area 
The pavé roads of Belgium, on account of their solid founda 
tions, undoubtedly saved the situation, but their vile 
surface reduced the carrying capacity of transport vehicles 
passing over them, and at the same time increased the cost 
of repair of these vehicles. The attitude of some motor 
manufacturers is a proof of their appreciation of this 
position, inasmuch as they would be quite prepared to 
guarantee the same vehicle to carry heavier loads in the 
London area than they would, say, in Lancashire or 
Yorkshire. 

THe Rover Roap. 


The road with broken or uneven surface is the road 
which in this country has the greatest influence on design. 

In a short trip of 20 miles one may encounter good setts, 
bad setts, good tar-macadam surface, wood paving, anc 
rough macadam. The chassis designer is faced with the 
problem of producing a vehicle which will give good results 
on any of these surfaces. To consider the matter of petrol- 
driven commercial vehicles only, it has already been shown 
that the roads have an influence on the carrying capacity. 
To pursue this subject further it would be safe to say that 
given roads with really good surfaces, vehicles would be 
produced which would impose upon the roads less total 
weight for the useful loads carried. These lighter vehicles 
would have less ill effect upon the roads than present 
vehicles have, and would consequently reduce the upkeep 
of the roads. 

It ‘s obvious that under existing conditions, except for 
special vehicles which are to be used in a known area, the 
motor manufacturer must provide vehicles fit to carry 
loads over the worst roads. This means additiona! 
strength, and as a result additional weight. 

The road wheels must be of robust design to withstan 
the shocks, and the front and rear axles must be stronger 
and heavier than would be required for universally even 
roads: 

Unsprune Weicurts. 


These parts are entirely unsprung, and we are told that 
unsprung weight is largely responsible for damage to roads. 
No doubt, on a road which already has an uneven surface, 


the question of unsprung weight is serious. Given, how- 
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ever, @ good surface on a solid foundation, it is perhaps 
of less umportance. It ought not to be n-cessary, when 
considering the effect of the vehicle on the road or of the 
road on the vehicle, to assume that pot holes must be 
pre Sen. 

Che steering gear is another portion of the chassis 
which has to be designed with special regard to the shocks 
which may be received as the direet result of striking 
uneven road surfaces and as the result of vibration through 
passing over rough roads. A portion of the weight of the 
sieering gear is a'so unsprung and can almost be taken as 
part of the front axle weight. 


Roap SPRINGS AND FRAME. 


Tn the case of the springs it is necessary to provide for 
varying loads and for varying road surfaces. They must, 
in addition, be suitable to deal with rolling, which arises 
largely from excessive camber and from sudden devia ions 
from the straight. There is no doubt tha‘ spring systems 
could be substan‘ially improved with great reduction in 
weight if road surfaces were better. 

‘The main frame of the chassis has a'so to be given addi- 
tional strength on account of road shocks, and so we could 
proceed through almost the whole of the mechanism. 

From this the road engineer will understand that the 
chassis designer has always in his mind, when laying out 
a vehicle or deciding the strength of most of the parts, not 
the query as to whether it will carry the load or transmit 
the power, but *‘ will it stand the road shocks ? ”’ 

The assurance that the vehicles were to be used on good 
roads only would bring about very great improvement in 
design and in detail construction. 


(To be continued.) 
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THE MIDLANDS AND STAFFORDSHIRE 
(From our own Correspondent.) 
Advances in Manufactured Iron Prices. , 


UNMARKED bars are becoming dearer, mill 
owners no longer considering £22 10s. an adequate price 
for merchant qualities. Consumers are in their hands, 
and where supplies are urgently wanted £23 and even 
£23 10s. may be paid for good second-class bars. Nut 
and bolt iron remains at £22 10s. Three-eighths rounds, 
squares, and flats are quoted £22 10s. to £22 12s. 6d. at 
works ; steel qualities are about £2 a ton less, but the 
tendency is towards hardening. Small rounds, squares, 
and flats sell at £26 12s. 6d., 3 basis. There are good 
inquiries on the market for strip. Some business is done 
at the reduced basis of £22 10s., but most of the mills are 
quoting about £1 a ton above that figure. There is a 
considerable amount of business to be placed on account 
of France. Lancashire hoops have been advanced £1 per 
ton, making the basis for iron hoops £27 and for steel 
£26 15s. Black Country hoops, which meet a somewhat 
different demand, take a lower range of prices. It is not 
expected that the Staffordshire marked bar standard, £25, 
will be disturbed unless the situation changes materially. 
Puddled iron is in short supply at £17 to £17 5s., and light 
puddled iron billets £18 to £18 5s. The makers of gas 
tube strip have greatly benefited from the stoppage of 
American supplies through the late United States strike. 
For many months the tube works in this district have 
been supplied with steel strip from America at about £19 
per ton, and have refused the local strip at £22 10s. They 
have latterly, however, been in such straits that they have 
hurriedly placed orders with the local strip mills, which 
have become busy. This has been a great boon to the gas 
strip makers, who for some time past have been wanting 
business. Some irritation has been caused by a demand 
emanating from certain manufactured ironworks for 
premiums of 10s. and upwards on old contracts before 
delivery will be given. This is considered an unjustifiable 
innovation, and is being rather sharply criticised. Still 
higher prices, however, are-predicted as a result of a 
further wage claim by the operative side of the Midland 
fron Trade Wages Board. This has arisen as the result 
of the recent award of 5s. per week to the engineering 
trades by the Committee of Production. Difficult as it is to 
believe, the men, who have long been obtaining unheard-of 
wages, are asking for certain increases to put them on a 
level with the recipients of this award. The matter is 
being referred to the Standing Committee for settlement. 


The Galvanising Industry. 


There are very few galvanised sheets on offer. 
The export trade of this district is at a standstill so far as 
new bookings are concerned, the congestion at ports being 
such as to make manufacturers turn their attention to 
distriet requirements. The price quoted is £37 10s. at 
works, but for a specially acceptable order £37 would 
probably not be refused. Arrangements are being made 
to start additional sheet mills in the New Year. 


Foundry Pig Iron Wanted. 


Foundry qualities of pig iron are wanted for that 
part of the industry which goes on in spite of the strike 
in other sections. The stringency is largely explained 
by the long time which the coke ovens and the blast- 
iurnaces are taking to get over the effects of the stoppages 
® month or two ago. Only a small proportion of foundry 
iron is being made. Forge iron, which has been coming 
forward more freely of late, is not at all easy to obtain in 
the required quantities. Some furnace owners are entirely 
off the market. Throughout the pig iron trade a stipula- 
tion is being attached to contract notes that, ‘“‘in the 
event of any shortening of hours of labour, increase in 
wages, increased cost of material or of railway transport 
caarges during the currency of this contract the price 
will be increased by an amount to cover all such charges.” 


The Iron Trade and the Coal Juggle. 


: The iron and steel trades hereabouts still seriously 
consider an injustice has been done in discriminating 








against industries for the benefit of the householder 
by the 10s. drop in domestic coal. But some counter- 
acting advantage is foreseen in the fact that coalowners 
are expected, in view 0 the higher prices, to ensure the 
entire fulfilment of all contracts for works coal and slack, 
while household coal will tend to become scarcer. Con- 
cerning the more remote consequences of the 6s. advance 
four months ago in aggravating the previous difficulties 
of the iron trade situation, they are beyond calculation. 
It is not desirable that. the coal control should be used to 
bring about an artificial arrangement of prices. One 
expert estimate of the relative consumption of household 
and works fuel in the Birmingham district puts the 
domestic user at only about one-tenth of the whole, 
though, taking the country through, trade would doubtless 
not claim such a predominant share. It may be taken as 
certain, however, that the late 6s. advance on works fuei 
bore much more heavily on trade than the same rate on 
household coal. . Its effects have not been so easily dis- 
tinguishable, but search would have traced them in the 
enhanced cost of an innumerable list of iron and steel 
commodities, Strong protests against the prcposed 
limitation of coalowners’ profits to Is. 2d. per ton were 
entered at a meeting of business men this week at Bir- 
mingham, convened at the instance of Sir Hallewell 
Rozers. A resolution was carried highly inimical to the 
suggested Poard of Trade action ‘‘as being unsound in 
principle, and setting up a precedent which cannot fail 
to be injurious to the financial stability of the industry of 
this country.”’ An interview with the Government was 
sought ** before any steps are taken to give effect to such an 
unprecedented policy.” 


The Advance in Steel. 


The demand for finished steel, especially joist:’ 
girders, and constructional material, is urgent, buyers 
lately having been unable to place some large business. 
The official minima for steel plates have been further 
advanced, but the quotations of leading houses are already 
10s. to 40s. ahead of them, the only consideration of buyers 
being the date of delivery. Steel bars end billets are 
difficult to procure. Prices show a pretty wide divergence. 
Makers who have any billets to sel! can secure £16 without 
difficulty. 


Advance in Iron Tubes. 


Extras and allowances for wrought iron tubes 
have been revised, involving an addition of from 2} per 
cent. to 5 per cent. in the price of tubes over 6ft., and of 
2} per cent. to as much as 12} per cent. on tubes from 2ft. 
to 6ft. 


The Workers’ Duty To-day. 


Much attention has been attracted by some very 
pertinent expressions on the duties of the workers to-day 
which have been made within the past few days by Mr. 
Neville Chamberlain before the Birmingham Trade Union 
Industrial Council. Mr. Chamberlain’s opinion on trade 
matters counts for a good deal in this part of the kingdom, 
and rightly so. He states that we have to face an indus- 
trial demoralisation which was a most serious trade factor 
to-day. We were not getting the work we did before the 
war. He wondered whether labour realised what enormous 
strides it had already made since the beginning of the war. 
Wages had risen from two to three and a-half times what 
they were, and hours had been shortened. The best 
employers had got a new spirit, a new idea of the position 
of labour in industry. Peace in the industrial system 
would come through the adoption of seme principle such 
as that of the Whitley Councils—-by getting employers and 
employed round a table for the discussion not only of 
matters in dispute. but of conditions in the industry 
generally. The cost of living was not going to remain 
where it was. Sooner or later it would come down as 
we added to the quantity of goods in the world. ‘ They 
must keep trade going and be able to carry on in the face 
of foreign competition ; but that was all a quéstion of 
production.” The employer could introduce more 
machinery and organise his factory better, so that the 
workman could put out his full strength at a minimum of 
fatigue. But it was only right to ask the workman to do 
his part, ‘“‘ because a fair day’s wage was going to be a 
delusion unless there was also to be a fair day’s work.” 
He had a conviction that good sense and tenacity which 
had always characterised the English people would yet 
prove to be our safeguard in this matter. 


The Moulders’ London Conference. 


Employers in the Midlands engineering trades 
are fairly optimistic as to the prospects of the ironfounders’ 
strike terminating this week. It is hoped—speaking in 
advance of the gathering—that the conference in London 
this week will result in the men returning to work on the 
old terms plus the 5s. given by the last engineering trades 
award, which comes into operation at the end of the week. 
About 75 per cent. of the engineering concerns of the Mid- 
lands are mainly dependent for castings on the local firms 
affected by the strike, and the stocks have either been 
exhausted or will be exhausted between now and Christmas. 
Birmingham manufacturers have adopted various measures 
to supplement their stocks of castings. A considerable 
quantity of castings has been obtained from Scotland, 
and as an insurance against the long continuance of the 
strike several of the largest motor firms have made con- 
tracts with American and Belgian firms for the supply of 
material. Patterns were delivered some time ago. The 
first deliveries of Belgian castings are expected this week, 
and American firms, which have taken up the business with 
much enterprise and thoroughness, hope to have shipments 
here in the course of a few weeks. Meantime, with a view, 
it is said, of bringing matters to a crisis, and, if possible, 
holding up the whole South Staffordshire ironfoundry 
industry, the strikers in the Black Country have decided 
to bring out the members of the Gas, Municipal, and 
xeneral Workers’ Union and the Workers’ Unions. Just 
lately sections of them have been busy visiting the various 
works where they are engaged, and claim to have been very 
successful. The officials of the unions named, however, 
do not take the same view of the situation. It is stated 
that the unions themselves have not been approached, and 








that the strikers are acting in a high-handed and un- 


authorised manner. Happily the moulders who are 
members of these unions seem to be quite satisfied to con- 
tinue to work, and state that it will only be “‘ force of cir- 
cumstances’ that will compel them to take part in the 
dispute. One of the Black Country leaders of the Friendly 
Society of Ironfounders has just charged against some few 
of the masters that they are employing girls of fifteen im 
working the moulding machines. He voes on as here: 
“It was time those interested in the founding industry 
decreed that a foundry was no place for a woman or girl. 
He hoped that the men would demonstrate to the employers 
that they would not countenance the admittance of young 
girls, whether to make cores or work moulding machines.”” 
This official cannily omits any acknowledgment of the 
circumstance that the employment of such labour as he 
complains of has been rendered necessary by the refusal 
of his own union male members to work at a handsome 
wage such as the employers are offering ! 


Standardised Water Fittings in Brass Trade. 


The standardisation of water fittings, first pro- 
posed a year or two before the war, has been a bone of 
contention amongst the Birmingham brassfounders for 
along time. It was recognised that the varying specifica- 
tion of waterworks engineers were so netimes faulty, often 
vexat:ous, and nearly always wasteful from a manufac- 
turing standpont. When at length the waterworks engi- 
neers laid down certain standards to which they could all 
subscribe their proposals were regarded by all but the 
theorists as so extravegent that hitherto people have 
refused to adopt them. It is cons:dered that the fittings 
prescribed are unnecessarily heavy, and that a lower 
quality of metal would meet the case, the possible saving 
on these heads being put at 20 per cent. Manufacturers, 
too, are not at all convinced as to the desirability of rigid 
standardisation as a nationally applied policy. Their 
view is that the diversity ot the water fittings called for in 
this country has been a veluable safeguard to them against 
foreign competition. While the multiplicity of patterns 
in the brass trade generally has been drastically reduced, 
there are Birmingham manufacturers who fear that by 
rushing to the opposite extreme, more serious difficulties 
should be precipitated. Mass production along uniform 
lines may be organised on a much larger scale in certain 
departments with substantial economies. but it is felt that 
it can never entirely displace the older methods. 


Better Overseas Advices. 


Advices which Birmingham merchants and manu- 
facturers continue to receive from overseas confirm the 
statement made in Parliament last week that the increased 
purchases ot menufactured goods from Japan are in many 
cases no more than a temporary measure to tide over the 
present shortage. Though a considerable business is 
being done with Japan much of the trade is likely to return 
to the old channels as soon as British manufacturers are 
in a position to re-occupy the overseas markets. Now 
it is stated the tide is turning again, and orders are heing 
given out at the best prices that the manufacturers can 
charge. Some manufacturers will only accept contracts 
at the prices ruling at date of delivery. 








LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is no definite change yet in the iron and 
steel markets here, but the present demand is largely 
confined now to finished material. The amazement with 
which the vagaries of the coal policy of the Government 
was regarded last week is not now so evident, although 
people are still nervous as to what may occur in relation 
to fuel. It is generally thought that some modification 
in the prices for industrial fuel must come, so that there 
may not be so absurd a difference between the prices for 
house coal and those for common fuel and slack. The 
costs of ironmaking can, of course, only be afiected directly 
if the price of blast-furnace coke should be reduced. 


Metals. 


Standard copper has shown considerable weak- 
ness and the prices for refined copper have now been put 
down substantially in view, perhaps, of the knowledge 
that America is evidently anxious to sell on this side. 
Producers there are, perhaps, now giving up their theory 
about the enormous purchases of copper which Germany 
was to make after the war. The writer has always been 
sceptical about that theory, which goes upon the assump- 
tion that people always buy things that they want, and 
torgets that need is one thing and ability to satisfy it 
quite another. Germany cannot become a great buying 
country for quite a long time. Meantime, the consuming 
power of this country is seriously reduced by the fact that 
the great engineering works cannot get iron castings until 
the moulders’ strike is settled. At the moment, the price 
of electrolytic copper to the American consumer is 
19 cents per Jb. (say, about £89 per ton), and this looks 
very low as compared with the £108 or £109 per ton charged 
here; but, of course, the exchange has to be taken into 
account. Nevertheless, the American engineer has a 
considerable advantage over us in all work requiring 
coprfer, gun-metal or brass. The prices here for copper 
sheets and bottoms have been put down a little, but not 
in proportion to the fall in standard or best select ingots. 
One does not see any end to the enormous profiteering in 
manufactured metals if the prices are to be advanced to 
the fullest extent when the standard market rises, and 
reduced by only one-third of the fall when the opposite 
movement takes place. The mechanical engineering 
trade is wealthy enough. to establish its own factories for 
the production of copper and brass tubes, and smash up 
the rings, the policy of which is fast becoming intolerable. 
The rather sharp rise in tin cannot he called unexpected, 
for there are various causes which all tend to increase the 
price. There is the American demand which is not yet 
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satisfied; there is the further appreciation oi silver, 
which compels the payment of a larger amount in our 
money for the same value in Eastern currencies; and 
there is also the rise in wages in the East and in general 
expenses. The price here threatens to go to £300 per ton, 
and may beat that figure before these lines are printed. 
There is an enormous demand for tin-plates, both here and 
in America, and this is causing an extra consumption of 
tin. The engineering demand is not so great for the same 
reason as with copper, but that is not so important in the 
tin market. Spelter has been a slightly improving market, 
but the movement is slow and there is not the same activity 
as in tin or lead. The prices of spelter are not now high, 
except in comparison with copper. In relation to all 
the other metals they are moderate enough. In spite of 
the fears that the advance in lead prices was overdone, 
the market has continued to show very great strength, 
and those who bought speculatively only a fortnight ago 
have been able to realise their profits with ease. All this 
advance has been effected without any serious demand 
from the building trade, which has yet to come, although 
the delay in tackling the housing problem is postponing 
the time when builders will be compelled to buy. The 
future depends a great deal upon whether Australia and 
Spain can increase their supplies. If they cannot, then 
prices are likely to remain extravagant for some time. 
It is to be noted that very large quantities change hands 
daily 


Foundry Iron. 


The market here for foundry iron is very quiet, 
and people do not seem to believe that the suggested nego- 
tiations tor the settlement of the moulders’ strike will 
come to anything yet. No doubt the consumption of the 
stocks now acquired by the foundries will be very rapid 
as soon as they can get to work again, more particularly 
if much overtime is worked, for the orders now in existence 
for castings are very numerous, and every buyer will be 
clamouring for quick delivery. There is no change yet 
in the prices quoted here for foundry iron, some Derby- 
shire No. 3 being quoted at £9 7s. 6d. and a little North- 
amptonshire at £9 5s. Lincolnshire foundry iron is not 
offered. It is supposed that the advance in Cleveland 
No. 1 iron is a preliminary to a change in the price of No. 3, 
but this will not affect the Manchester market because it 
is impossible to get any Cleveland iron here. The railway 
difficulty in that district is now so acute that it is stopping 
urgently necessary work at the big sectional steel-making 
establishments. ‘ 


Finished Material. 


The demand here seems still as strong as ever, 
and now that supplies from Cleveland are lessened there 
is all the more pressure. There would seem to be no relief 
in sight for the consumer until America is again able to 
come into this market, and that may not be for another 
six months. Prices are irregular, but it may be reckoned 
that the buyer will have to pay considerably more than 
the rates offieially quoted. 


Scrap. 


In the scrap iron and steel market great depres- 
sion rules, and it is more and more difficult to sell. Dealers 
are becoming afraid to add to their stocks, even although 
a large nominal profit is shown, for it is impossible to say 
how long the depression will last. There is scarcely any 
opportunity now to sell foundry scrap at any price, and 
it is of no use to reduce the prices in order to attract 
buyers. Hence, prices are now about as they have been 
for the last month, but the business being done is much 
smaller. 


Traffic Congestion in Manchester. 


At the present time the trade of this district is 
being very seriously hampered by the difficulties with 
which the transport of goods from point to point is carried 
on. At the docks, the railway termini, at the warehouses 
and in the streets there is a state of congestion. At a 
small conference of gentlemen interested in the subject, 
which was held on Monday last at the Engineers’ Club, 
the matter was very fully discussed, and it was decided 
to appoint a small committee representative of traction 
engine owners, team owners, carriers and others to call 
upon the Manchester Corporation and offer their services 
in an advisory capacity in connection with any future 
legislation which the Corporation may contemplate. The 
object of a proposed Bill is to give its promoters powers 
to make certain street widenings and carry out other 
works with a view to relieving the congestion in the centre 
of the city, and judging by previous experience such Bills 
are generally lacking in that they do not take a wide 
enough view of the subject. The last time the Corpora- 
tion went to Parliament to obtain certain powers for 
street widening. &c., the Bill was defeated, and it is 
thought that a committee such as the present one could 
help the Corporation very materially in framing a Bill 
which would have more regard for the trade of the district 
and a better chance of success. Major Nuttall, one of 
the committee, is a man of considerable practical carry- 
ing experience, coupled with a knowledge of parliamentary 
affairs which should be most useful. The congestion is 
due very largely to the much shorter hours of work now 
in vogue at the railway termini, the docks and the ware- 
houses, coupled with the obsolete loading and unloading 
facilities provided at the large warehouses and factories 
which were built prior to the introduction of motor traffic. 
By the introduction of two shifts at the railway goods 
yards, docks and warehouses, much of the cause of delay 
would be removed. but a more general adoption of motor 
vehicles fitted with removable bodies which can be quickly 
exchanged would assist materially in expediting this 
form of traffic. Street widening, unless carried out on a 
very extensive and expensive scale, would not give any 
decided advantage. It is to be hoped that the Corporation 
will welcome the assistance of such a body of practical 
men as is mentioned above. 


BARROW-IN-FURNESS, Thursday. 


Hematites. 


tite pig iron trade of North Lancashire and Cumberland. 
Industrially, there is much activity and a good volume ot 
iron is being turned out from the various furnaces, but 
with regard to new business there is quietness. This is 
almost wholly due to the continued unsettled condition 
of things. The moulders’ strike has cut off a considerable 
amount of the demand for iron, and, in addition, so far as 
Barrow itself is concerned, the whole of the steel-producing 
plant is still standing idle, and thus a big direct consump- 
ion is for the moment out of being. Special sorts of 
iron are in steady request on outside account. Prices are 
steady, with parcels of mixed numbers of Bessemer iron 
at £10 4s. 6d. to £10 12s. 6d. per ton f.0.t., and special 
brands are at £11 12s. 6d. per ton f.o.t. 


Iron Ore. 


- There is a brisk demand for hematite iron ore 
all through the district, and practically the whole of the 
local supply is used up on the spot, with no ore available 
for outside users. Prices are unchanged, with average 
sorts of native ore at 50s. per ton net at mines. Spanish 
sorts are in steady demand, and last week four cargoes of 
this class of ore were landed at the Ramsden Docks, 
Barrow. The price remains at 46s. per ton c.i.f. 


Steel. 


There are still no new features to report in the 
steel trade. At Workington there is activity, but at 
Barrow the mills are all standing idle. Steel zenerally is 
in quiet demand. Prices are a little harder, with heavy 
rails at £17 10s. to £18 per ton, and light rails at £19 5s. 
to £21 per ton. Billets remain at £16 per ton, and ship 
plates are up to £18 15s., and boiler plates to £24 per ton. 


Shipbuilding and Engineering. 
Last week Vickers Limited launched from their 
shipyard at Barrow the oil tank steamer Narragansett 
for the Anglo-American Oil Company, Limited. She is 
of 10,500 tons burden. At the launch Sir James McKechnie 
pointed out that the vessel would not only carry oil, but 
would be propelled by Vickers internal combustion engines. 
He added that the vessel, running on oil fuel on a passage 
to Australia, could cut the freight down by L5s. per ton, 
or 10s. 5d. per ton on a trip to India, as compared with 
coal-using steamers. 


Fuel. 


There is a brisk demand for coal, and steam sorts 
are at 32s. 6d. per ton delivered. Coke is in full demand, 
with East Coast sorts at 57s. per ton and Lancashire 
qualities at 56s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent. ) 


A Municipal Aerodrome. 


In last week’s letter I mentioned that a meeting 
of business men had been convened to consider the ques- 
tion of the fature of the large aerodrome at Coalaston 
on the confines of Sheffield. The gathering proved a 
very interesting one, especially as Lieut.-Colonel W. L. 
Marsh, an expert on the subject, addressed the mee‘ing. 
Colonel Marsh is a son of Mr. H. P. Marsh, head of one of 
the leading steel firms here, and has a thorough knowledge 
of local conditions as well as of the wider considerations of 
civilian aviation. The subject is one that concerns Shef- 
field in many directions, not the least important, perhaps, 
being the manufacture of aeroplane steel, engines, and 
engine parts, which has become a permanent branch of 
the city’s industries. The meeting had been convened 
by the Development Committee, which does such a valu- 
able work in advancing the commercial interes‘s of Shef- 
field, with a view of ascertaining the opinions of business 
men regarding the establishment of a big civilian aviation 
centre. To that end it was not necessary to submit a 
resolution, but one gathered from the proceedings that a 
little more definiteness will have to be evinced before 
anything tangible is done in the matter. Sheffield has 
been selected as one of the stations on the national air 
routes, but it is on a switch line from Nottingham, and 
should the Government decide to cut down the civil air 
stations switch lines might have to be sacrificed. The 
feeling of the Development Committee was that with 
such a great future before aviation it would be a pity if 
Sheffield lost its chance of acquiring for commercial pur- 
poses such an extensive and well-equipped aerodrome as 
that at Coalaston. 





What will Sheffield Do ? 


Colonel Marsh said he understood the civil 
aviation department of the Air Ministry was anxious that 
Sheffield should have an aerodrome and that Coalaston 
should be maintained, but unfortunately that department 
had no funds available to justify its keeping Coalaston. 
He was informed, however, that the Air Ministry intended 
to bring before Parliament a short Bill authorising muni- 
cipalities to acquire aerodromes with public money. 
Leeds and Bradford, he believed, contemplated participat- 
ing in @ joint scheme, whilst Birmingham and Newcastle 
had the subject under consideration. Dealing with the 
practical side of the question, Colonel Marsh said he did 
not suggest that aeroplanes would be able to carry heavy 
loads of steel, though they should be able to take special 
consignments up to about 10 tons. The service to Paris 
from London had been of immense value, making a differ- 
ence of twenty-four hours in the delivery of mails to the 
South of France and Spain, the passages having been 
successfully undertaken often in most unfavourable 
weather. What will actually come of the proposal it 
cannot yet be said, but the Development Committee may 
be trusted to keep well in touch with the matter until 
public opinion has become more decided on the point, and 
in the meantime one is not surprised to learn that Vickers 





Conditions remain much the same in the hema- 





shortly, The Armistice had. scarcely been signed, by the 
way, before rumour was busy with the name of Vickers in, 
association with the Coalas‘on aerodrome, for the purchase 
of which, according to the wiseacres, the great river Don 
firm was negotiating. It would not have been very extra- 
ordinary if such had been true, and the plan which the 
firm proposes to lay before the Developmen! Committee 
will be awaited with interest. If such a reformation had 
been possible the transference of the bulk of the cutlery 
works of Sheffield—wretched little rat runs most of them 
are—to Coalaston, there to form a kind of cutlery garde), 
city, including factories and healthy homes in a coun’ ry 
suburb, with a light railway connecting it up with th. 
heart of the city, would have been an idea! worth aiminy 
at. But we shall see. 


Hadfields’ Enterprise. 


One of the serious problems of the transition 
stage has all along been how to keep the vastly increase«| 
steel-making capacities profitably occupied. Eventually, 
of course, we are all hoping output in every departmeit 
will be strained to the utmost, but until the great waves 
and billows of industrial disturbance created by the war 
have subsided that can hardly be expected. Meanwhile 
managements are looking for outlets, and in a quest of 
the kind Hadfields Limited has just concluded an interest - 
ing arrangement. It is a long time now since Sir Robert 
claimed to control the largest steel foundry in the world—. 
that at his Sheffield works covering an area as large as the 
Crystal Palace site—and a few days ago he made the 
interesting announcement that the extensions carrie:| 
out by his firm in order to meet*the needs of the war 
included the largest installation of electric steel melting 
furnaces in this country, the output totalling between 
3000 and 4000 tons weekly. The sudden cessation of 
war material demands left the firm with a big surplus 
capacity. Something had to be done or valuable plant 
would be idle. Hadfields found a solution in the comple- 
tion of negotiations with the new Harper-Bean combine, 
on the directora*e of which Major Clerke, a joint managing 
direetor—with Mr. P. B. Brown—of Haicfields, has a seat. 
The Sheffield firm has agreed to take up 166,666 preference 
and 83,334 ordinary shares in the £6,000,000 automobile 
combine. and the latter will receive an allo‘'ment of 166,661 
ordinary shares of £1 each, fully paid, in Hadfields Limited. 
for £250,000. Under the agreement a large proportion of 
the electric steel made at the Sheffield works will be sup- 
plied to the companies associated with the combine tor 
the purpose of motor car construction, together with the 
use of Hadfields’ splendid laboratories and research 
department. The manufacture of automobile and air- 
craft steel and engines occupies an important position 
in the list of Sheffield’s activities, and a feature of the 
recent Show at Olympia was Sheffield’s case-hardened 
steel for that class of cons‘ruction ; but this is a distinct 
scheme of expansion directly related to reconstruction 
It is an example of how Sheffield is securing new track 


openings. 


The Templeborough Sale. 


The Templeborough district, which has beer. so 
much in the limelight of late, and is destined to be even 
more so in the future, stands on the eastern border line 
dividing Rotherham from Sheffield, thouyh, if the desires 
of certain people here are fulfilled, the former will ultimatel) 
allow itself to be amalyamated with Sheffield for muni- 
cipal and other purposes. The subject has lately come 
under renewed discussion. It is across this border line 
that the huge extensions of Steel, Peech, and Tozer 
Limited, have crept from the Rotherham side, with the 
new wire rod rolling mills standing at the western end. 
About opposite the latter and on the other side of the 
tramcar track is the National Projectile Factory, to which 
I have often referred. Last Friday the Government con 
cluded there a five days’ sale of surplus machinery and 
plant, the total sum realised being £33,000. Buyers were 
present from Newcastle, Gateshead, London, Hull, &c., 
though the bidding on local account was fairly keen and 
some good prices were realised. The sale clears the 
ground for further development of the scheme of Sheffield 
Steel Products, Limited, whose shares—-£l each—1 
noticed, were for the first time quoted on the Stock 
Exchange on Monday, business being done in them both 
in Sheffield and London at 24s. I was able to mention 
a fortnight ago that another old Sheffield firm had joined 
this million-pound combine, making an association of 
ten steel concerns altogether. The latest recruit is Moses 
Eadon and Sons, Limited, whose managing director, Mr 
J. H. Barker, is a very well-known and “live” man. 
Eadons used to be down in Savile-street East, next to 
John Brown and Co., but when extensions of premises 
became imperative Brown's bought the site of Eadon’s 
works, which were thereupon removed to Kelham Island. 
much nearer the centre of the city. The firm, which make: 
special steels and tools. will retain its individuality. 
and for the present, at all events, will carry on in the 
Kelham Island premises. I presume, however, that 
eventually all the firms in the combine will be accommo- 
dated at Templeborough, where there are already 7} acres 
of buildings, plus another 30 acres for extension purposes. 
for the idea is to go in for mass production on @ very large 
scale, part of the plan being to provide for the training of 
a number of demobilised soldiers as a kind of !abour feeder. 
The other nine members of the combine are :—-W. K. and 
C. Peace, Limited, and Joseph Peace and Co., Limited. 
both makers of special steels, saws, and edge tools. and 
both established over two hundred years; Carr, Wild 
and Co., doing a very big business as makers of scissors. 
pliers, and small tools; Boswell, Hatfield and Co., who 
led the way in table blade grinding by machinery ; E. W. 
Cheesman, cutlery and tool manufacturers ; Arnold and 
Son, makers of scissors ; the Sheffield Scissors, Razor, and 
Tool Company, Limited: the Chaucer Plating Company : 
and the parent concern, the Sheffield Steel Products 
Limited. cutlery and tool manufacturers, 


What Can be Done. 


The reference to demobilised soldiers reminds 
me that a day or so ago I dropped into a works here where 
an old woodshed had been converted into the finest cutleyr 





Limited has a scheme to lay before the Committee very 
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grinding shop I have ever seen—and I have seen some. 
Consideration is being given just now to the problem of 
how to make Sheffield’s oldest steel industry sufficiently 
attractive, as regards working conditions, to induce 
demobilised men and others to turn to it as a trade. I 
will not stay now to describe the place I saw, but it was 
no more like an ordinary grinding shop than cheese is like 
chalk. The ordinary grinding hull, as it is called, leaves 
one with the conviction that whoever so named it made 
a mistake—that the ‘‘ u”’ should have been an ‘‘e.’’ The 
place I visited this week was a clean, healthy little work- 
shop, in which any man might work in comfort, and | 
noticed that most of the men were demobilised soldiers. 
They were grinding ‘‘stainless’’ blades by hand, and 
though I am a strong advocate of machine grinding, I 
was filled with admiration of what I saw—just the old 
method of 200 or 300 years ago, with none of the objection- 
able features that have grown up around it like dank weeds. 


General Conditions. 


There is no striking change in the position here, 
and probably none will now occur until after the turn of 
the year. The situation on the Continent and in America 
continues in our favour, evidence of which is forthcoming 
in the flood of new business still being offered from all 
parts of the world, for light steels more especially. The 
demand from home and foreign railways is steadily develop- 
ing and bids fair to become one of the strongest features 
in the near future. All kinds of the heavier castings are 
being badly delayed through the prolonged strike of 
moulders. Some of the latter tell me they are simply 
longing to return to work. If it is that the leaders stand 
in the way, why do not the men have a mind of their own, 
instead of doing what they are told from well-paid head- 
quarters, while they themselves and their dependents are 
perilously near starvation. There are about 10,000 
unemployed now, and most of them are idle through the 
action of the moulders. The remarkable activity in motor 
car building is being shared in to a large extent by Sheffield 
firms. The rolling mills have over-full order books, and 
but for the strike important progress would have been 
made in the putting down of new mills. The Corporation 
is erecting in the Crookes district of the city a very large 
additional tramear shed, and here and there works exten- 
sions are in progress. The demand for high-speed steel 
cannot yet be said to have recovered from the decided set- 
back it experienced subsequent to the Armistice, but it is 
improving without doubt, some firms being quite busy. 


Iron, Steel, and Coal. 


The year-end will see a further upward move in 
iron and steel prices. The crucible furnaces are better 
employed and the open-hearth type continue active. In 
alloys the market for tungsten is quickening rather, 
though stocks of all kinds of steel alloys are not sufficiently 
low yet to bring them into noticeable demand. The steam 
coal market is strong, but manufacturers’ current needs 
are easily met. Best South Yorkshire steam hards are 
quoted 29s. to 29s. 6d.; best Derbyshire, 28s. 6d. to 29s.; 
seconds, 27s. 6d. to 28s.; ditto cobbles and nuts; best 
washed smalls, 24s. 6d. to 26s.; best hard slacks, 24s. 3d. 
to 24s. 9d.; soft nutty, 23s. 6d. to 24s.; peas, 22s. to 
22s. 6d.; and small slacks, 19s. to 20s. In house coals 
branch now is quoted at 23s. to 23s. 6d., the best Silkstone 
19s. 6d. to 20s. 6d., all per ton at pit. 


The Proposed Peakland Railway. 


Regarding the proposed new railway’ from 
Grindleford to Bakewell, through the heart of the Derby- 
shire Peak country, a correspondent makes an interesting 
comment. ‘*‘ At Calver Bridge,’’ he writes, ‘“‘ there is a 
large cotton mill where spinning has been carried on for 
quite a century. This mill has been acquired by Mr. 
Markham Mr. Charles Markham, head of the engineering 
works at Chesterfield and on the directorates of several 
iron, steel and coal companies in this district] who is 
interested in the railway scheme. The mill will be con- 
verted into an electricity station. The line. with three 
sets of rails will, it is understood, be electrified. It will be 
about eight miles in length, commencing between Grindle- 
ford and Hathersage, on the Dore and Chinley line, and 
joining the Midland line at Hassop. The construction of 
another light railway only a few miles distant, for which 
parliamentary powers were granted some years ago, is 
now, it is believed, more than probable. This is what 
was to be known as the Bradwell and Castleton Railway, 
a length of about four miles, from Hope Station on the 
Midland to Bradwell and Castleton, which at present 
have to be reached by road. This line would pass 
through a district rich in minerals. 








NORTH OF ENGLAND. 
(From cur own Correspondent.) 


Wagon Shortage Evils. 


In nearly all the northern industries dire com- 
plaints are still being made of the shortage of railway 
trucks, and a consequent grave increase of unemployment. 
lron and steel manufacturers are suffering severely by 
stoppages of their activities caused by the truck shortage, 
and thousands of men are being thrown out of work. 
Apart from the injury to industry and the losses the men 
suffer, labour troubles are likely to be increased by such 
8 state of things. A week's holiday on Tees-side has 
eased the position somewhat, and the rolling mills and 
other plant which were stopped are again in operation, 
but at one big establishment in the Consett district the 
whole of the rolling mill plant, consisting of both plate- 
rolling mills and sectional rolling mills, is idle this week, 
the firm being unable to obtain railway wagons to take 
the finished goods away. The situation is aggravated by 
the fact that the material is sorely needed in both ship 
«nd bridge-building yards, and the lack of it is retarding 
shipbuilding and throwing idle the men in these yards. 
Work is being constantly stopped, and this fact is causing 
much bitterness among the workmen. What the firms 
cannot understand is the reason for’ the truck famine. 


The output of iron and steel now is not greater than in 
the period prior to the Armistice; yet at that time suffi- 
cient wagons were provided to enable the works to send 
their production away. ‘There are strong complaints 
of the lack of organisation or the inefficiency or indiffer- 
ence which is having such grave effects. The suggestion 
is made that the trucks may have been diverted to some 
other class of trade; but no one really knows. What is 
only too clear is that deplorable loss and injury are result- 
ing. The railway authorities say that they are looking 
into the matter, but the feeling is that something more 
drastic and energetie is needed to remedy the evil and 
avert its further spread. 


Cleveland Iron Trade. 


Whilst the great scarcity of trucks continues 
to be the most immediately disturbing factor in the 
Cleveland iron trade, there are other elements in the 
present situation which are exercising a definitely retard- 
ing influence upon the course of trade. Unabie to get 
much of their output away by rail, makers would un- 
doubtedly take greater advantage of the extended oppor- 
tunities for developing the export trade, if only the cargo 
space were available. But unfortunately tonnage is very 
scarce at present and freights are high, and as a result 
the export branch of the trade is confined to narrow limits. 
The uncertainty as to price is also inclining many con- 
tinental buyers to hold off for the present. The railway 
rates clause is not favoured by home consumers, because 
it leaves them in doubt as to what the iron is going to 
cost, but if they want the iron they have no option but 
to agree to the clause. Foreign buyers, however, have 
other sources of supply open to them, and this being so 
they are inclined to insist upon a firm price before doing 
business.. The output of foundry iron is still short of 
the demand, but forge iron is quite plentiful. The price 
of No. 1 stands at 167s. 6d. per ton for home consumption 
and 172s. 6d. for export, whilst No. 3 G.M.B. Cleveland, 
No. 4 toundry and No. 4 forge are unchanged at 160s. 
per ton for home consumption and 165s. for export. 


Iron and Steel Export Trade Improving. 


A substantial improvement in iron and stecl 
exports is recorded in the official returns for the Cleve- 
land district for November. The liberation of the trade 
from control a fortnight ago is undoubtedly having a 
favourable influence upon the expansion of the export 
trade, but the full effects of this new freedom have yet 
to make themselves felt. The real explanation of the 
improved shipments last month lies in the fact that makers, 
unable to get away by rail all the iron which they are 
producing, have been taking such opportunities as offered 
to ship iron and steel overseas rather than add to their 
already considerable stocks. During the month 24,473 
tons of pig iron and 23,310 tons of finished material were 
shipped, making a grand total export of 47.783 tons, 
which is the highest monthly total since May last. Some 
1707 tons more finished iron were shipped in June last, 
but the pig iron shipments are the highest recorded since 
January. when 31,381 tons were shipped. A noteworthy 
feature is the steadily expanding trade with Belgium. 
Probably the difficulties existing between Belgium and 
Luxemburg account for the increasing resort which 
Belgian manufacturers are making to the Cleveland iron- 
producing area for their supplies of crude pig iron. At 
all events, an export of 8529 tons to Belgian ports last 
month represents a very substantial trade, far outstripping 
in extent the trade done with any other country. Japan 
took 3804 tons. or more than double the October total, 
and France and Italy took 2230 tons and 2265 tons respec- 
tively. Both these figures represent increases over the 
preceding month, but the Italian figure is still below 
the average. Nearly all the exports of finished iron and 
steel were for the Far East. Considerably more than 
half of the total export—14,403 tons, to he exact—-went 
to India and Ceylon, and the demand from that direction 
continues to expand. Japan took 1187 tons, China and 
Hong-Kong 1469 tons, and Hollanc 1003 tons. : 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade the 
demand is slack, owing largely to the reduced consump- 
tion involved in the frequent interruptions at the steel 
works. Still, makers show no inclination to shade their 
prices, which are very firm at 200s. for mixed numbers, 
and 202s. 6d. for No. 1 for home consumption, With 165s. 
per ton for export. 


Iron-making Materials. 


A pronounced scarcity of steamer tonnage is 
reported in the foreign ore trade, and as a consequence 
deliveries have shown a sharp contraction. Freights, 
too, are showing an upward tendency, and 25s. is now a 
minimum rate from Bilbao to the Tees. The price of best 
Rubio ore, however, is somewhat easier, and works out 
at about 5ls. 6d. per ton c.i.f. The coke supply to the 
blast-furnaces seems to be fairly well maintained, having 
regard to the scarcity of both fuel and of trucks, but iron- 
masters have little margin, and are working often from 
hand to mouth. Medium furnace kinds are quoted firm 
at 48s. per ton at the ovens or 50s. 6d. delivered at the 
works. 


Manufactured Iron and Steel. 


Much unemployment and loss of production 
are being caused in the manufactured iron and s‘eel 
trades by the truck shortage. Where the rolling mills are 
kept running there are shifts lost every week as a result 
of the congested condition of the works through the 
railway company not supplying the necessary wagons. 
Whilst the nominal quotetions for manufactured material 
are unchanged, makers who are in a position to accept 
orders are reported to be demanding and obtaining a 
premium for delivery. Few, however, are in a position 
to accept orders until the facilities for distribution are 
improved and arrears have been wiped off under running 
contracts. The following are the principal home quota- 
tions :—Steel angles, £17 15s.; steel joists, £17 10s.; steel 


squares, under 3in. down to #in., £20 5s.; steel flats, 
din. down to 1}in., £20 5s.; heavy steel rails, 60 lb. and 
upwards, £16 10s. net on trucks; steel sheets, 3-16in. 
£20 5s., fin. £21 15s., 3/,,in. £22 15s., 14-20 gauge 
£23 5s.; common iron bars, £22; marked bars, £24 10s.; 
gas strip iron, £22 5s.; steel hoops, £23; s‘eel strip, £22 ; 
galvanised shee‘s, 24 gauge, £36; black shee‘s, £28 to 
£29. In the export trade prices are not fixed, but are 
subject to negotiation, but they are generally somewhat 
higher than the home prices. 


The Coal Trade. 


The northern coal trade position remains for 
the most part unchanged, and the recent firmness seems 
to charact evise the whole market. The collieries are almost 
without exception placed very favourably at the moment, 
and their order books are all well filled, both for prompt and 
also well forward into next year, while the tonnage supply 
at the present time causes no anxiety worth speaking of. 
There is, however, the uncertain and intermittent arrival 
and dispatch of wagons and trucks, which occasions 
temporary dislocations, but these conditions have a!so 
slightly improved. Judged by the inquiries in circula- 
tion, the export trade is well assured, and the present 
firm tone of the market is likely to be maintained for some 
considerable time. The failure to arrive at a settlement 
in the American coal dispute is having its effect on British 
coal exports, and in a very marked degree is the occasion 
of increased inquiries in view of the fact that the prospect 
of American competition in the European markets recedes 
more and more into the shadowy future, the longer the 
strikes are continued. So far as Northumberland steam 
coals are concerned, there is not a big turnover passing 
in the market just now, as most of the pits are very well 
sold already, and do not view with equanimity the be- 
speaking of their output to neutrals further than has 
already been done, unless the buyers are prepared to close 
at the present market quotations of 100s. for bests and 
80s. for best sma!ls. There are, however, exceptions being 
made pretty frequently in the case of French customers, 
and quite a large number of small contracts are being 
placed at 90s. for bests and 70s. for smalls for deliveries 
in the first, second and third querters of next year, which 
in the aggregate amount to large quantities. There is no 
abatement in the demand for Durham coals for well 
into next year, and despite the fact that most of the 
collieries are unwilling to commit themselves any further, 
the inquiries keep coming forward daily in greater pressure 
and volume than before. There continues to be a vigorous 
competition for prompt supplies, and the market is in 
consequence very strong. The coke market is more active, 
and has stiffened up considerably during the past few 
days. Best beehive and pa‘ent oven brands are firm and 
higher in price, but the special feature is gas coke, which 
has been advanced to the towering figures of 105s. to 
110s., with the latter price paid more than once. The 
following are the forward open market quotations :-— 
Northumberlands: Best Blyth steams, 100s.; Tyne prime 
steams, 95s. to 100s.; second steams, 90s. to 95s.; best 
smalls, 80s.; second s‘eam smalls, 65s. to 75s.; best 
sereened household, 100s. Durhams: Best gas, 85s.; 
second gas, 65s. to 70s.; special Wear gas, 85s.; smithy 
and coking unscreened, 70s. to 75s.; bunker coals, 70s. 
to 75s. for British boats, and 75s. to 85s. for neutral 
steamers ; best beehive coke, 100s.; patent oven, 95s. 
to 100s.; gas coke, 105s. to 110s. 








SCOTLAND 
(From our own Correspondent.) 
Shipbuilding. 

Tue Clyde output for November is considerably 
larger than in the month of October, but is still far short 
of the figures for April of this year, when 34 vessels of 
85,734 tons were launched. During November 25 vessels 
of 53,317 tons aggregate were launched. The returns for 
this year to date are 255 vessels of 507,423 tons aggregate. 
Among recent launches were seven cargo vessels of 5000 
tons and over, four irom 2500 to 3400 tons, one destroyer. 
and two Admiralty salvage steamers. An outstanding 
feature during November was the particularly small 
number of new contracts reported. 


Wages in Iron Trade. 


In view of the fact that the net selling price of 
iron during September and October has been certified as 
£21 19s. 8. 29d. per ton, the wages in the manufactured iron 
trade will be increased 74 per cent. on basis rates. The 
scale of wages is now 154 per cent. above basis rates. 
Blast-furnacemen’s wages will be increased 15 per cent. 
on basis rates as from the first pay in November, with pro- . 
portionate advances to boys. Thescale in this department 
is now 177.5 per cent. above basis rates. 


Pig Iron. 

A fairly large trade is being done in pig iron. 
Hematite is once again on the move with the gradual 
return of the steel works to normal activities. No. 1 
foundry is in better supply, and deliveries are more 
regular. Forge continues plentiful. The bulk of the out- 
put is still required for home consumption, and little 
has yet been done in export business. An early improve- 
ment in this department is anticipated. 


Finished Iron and Steel. 


The various departments of the Scotch steel and 
iron trades are well supplied with orders, and the chief 
difficulty at present is in arranging tor deliveries. Stocks 
are low everywhere, but the expansion in trade is limited 
by the output, which is being subjected to unusual pressure 
owing to the stoppage of material from America, par- 
ticularly semi-finished products. The home product, too, 
has firmed considerably. Steel works meantime are 
busy with arrears accumulated during the bricklayers’ 
strike. Ship plates are in very heavy demand, while 
large quantities of sectional material are being shipped 











ship, bridge and tank plates, £18 5s.; steel rounds and 





abroad, apart from regular deliveries to local consumers. 
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Prices all round are very firm. Business in steel sheets is 
unusually large, and even for small lots delivery is from 
six to eight weeks. A fair tonnage is also reported in 
galvanised articles, despite ransom prices. The malleable 
iron works are still chiefly concerned with local require- 
ments for agricultural, engineering, and shipyard purposes. 
A few lots have been dispatched overseas, but were of 
small bulk. Export facilities, however, are now more 
tavourable, and a considerable expansion in overseas 
business is quite anticipated, and could easily be accom- 
plished with larger outputs. 


Coal. 


As was to be expected. the situation in the coal 
trade was dominated by the latest price movement. At 
the instigation of the Coal Overseer merchants in Glasgow 
had been required to bing certain quantities of coal, esti- 
mated to amount in all to about 55,000 tons, and no coal 
was to be removed from the bing without the sanction of 
the Overseer. However, the merchants’ position has been 
secured. So far as the collieries are concerned, those in 
the West of Scotland will be most affected. These collieries 
do a large turnover in local domestic fuel, and shipments 
of similar qualities to the Irish markets, besides a large 
bunker trade for coastwise traffic. On the other hand, 
the collieries in Fifeshire and the Lothians ship a fair 
proportion of their output to Allied and neutral consumers 
at good prices, which will provide a substantial offset to 
the reduction in domestic and bunker fuel. In the mean- 
time the demand for household fuel is at its height, and 
full rations necessary owing to the season of the year. 
Drosses are once again in demand for steel works con- 
sumption, and large quantities which have been lying in 
trucks at railway sidings are now moving off rapidly. A 
fairly steady shipping business is reported still, mostly 
coastwise, though some comparatively good cargoes have 
gone to Allies and neutrals. The supply of tonnage is 
still rather meagre, but is improving. The aggregate 
shipments from Scottish ports during the past week 
amounted to 175,813 tons, against 171,600 tons in the 
preceding week and 106,158 tons in the same week last 
year. It is thought in some quarters that the present 
reduction in domestic and bunker fuel is only a preliminary 
to an all-round reduction in coal prices under control. 
It is commonly held, too, that the present order will have 
the effect of increasing the already high quotation to 
neutrals. Coalowners were evidently prepared for some 
reduction in price, but the amount deducted was far 
beyond their anticipations, and doubtless some steps will 
he taken to counteract this latest move on the part of the 


Government. 








WALES AND ADJOINING COUNTIES 


(From our own Corre spondent.) 


The Price of Coal. 


Towarbs the end of last week several conferences 
took place in London between the Coal Controller and 
representatives of the coalowners respecting the Ibs. 
decrease in the price of coal for domestic use. The Con- 
troller was urged that he should make arrangements 
immediately for meeting each week the loss which collieries 
The Controller promised to consider this ques.ion 
In the mean- 


incur. 
and lay the matter before the Government. 
time colliery companies have to continue the supply of 
house coal as heretofore. It is expected that at any 
moment further instructions will he issued by the South 
Wales Coal Supplies Committee to colliery companies, 
including one that certificates must be obtained from 
factors, merchants, &c., that coal which is ordered for 
household use will not be used for industrial purposes. 
Colliery companies have been notified by the Secretary of 
the Mining Association that it is most undesirable that 
working at any colliery should be stopped pending the 
determination of financial arrangements regarding the 
application of the 10s. per ton, and that the Controller 
has undertaken to consult representatives of the Mining 
Association before definite financial arrangements are 
made. 


Ultra Vires ? 


The question has been raised whether the action 
of the Controller in reducing household coals by 10s. per 
ton is ultra vires. Under the Price of Coal (Limitation) 
Act the Government fixed a standard amount of 4s. per 
ton above pre-war prices as the maximum for home 
supplies. At subsequent periods that amount was raised 
until it became 19s. for South Wales and Forest of Dean 
and 16s. 6d. for other coal areas over the pre-war prices. 
The Order of June 30th last, under which colliery com- 
panies had to remit 4s. per ton to meet the expense of the 
war wages, reduced the actual price retained by the coal- 
owners to 15s. for South Wales and Forest of Dean end 
12s. 6d. per ton for the English and Seottish coalfields. 
The Price of Coal (Limitation) Act, however, it is con- 
tended, definitely restricts the power of the Controller, 
and provides tha* whereas he can increase the price, he is 
not able to decrease the standard price below 4s. The 
action of the Controller in reducing household coals by 10s. 
per ton brings the price for the English and Scottish coal- 
fields to 2s. 6d. pez ton above the pre-war level. 


Coal Export Trade. 


It was fully expected by this time that some 
announcement would have been made conce ning the 
abolition of the system of export licences. ‘The report was 
even current last week-end that it was definite that in 
Neweastle and other districts the licence system was to be 
abandoned as from December Ist, but in reply to a te’egram 
from the Cardiff Loca! Committee for the supply of coal 
to France and Italy, Mr. R. M. Stewart, the Secve‘ary of the 
Central Executive in London, wired that there was no 
foundation for the suggestion that there would be any 
change in operation in any district on December Ist, and, 
furthes, that when any change wes arranged it would 
opera‘e in all districts simultaneously. It is understood 
that certain difficulties have arisen not unconnected with 





the question of the retention of import licences in France 
and Italy, but it is very evident that export licences will 
eve long be done away with, and with this will come the 
dissolution of the Central Executive Committee for the 
Supply of Coal to France and Italy. Coal exporters 
throughout the country ave moving in the matter of 
organising a central body m London to succeed the Central 
Executive Committee for the Supply of Coal to France 
and Ita'y, xs it is felt that there should be some cential 
organise‘ion to protect the intezres‘s of coal exporters. — It 
is fully expec'ed that Mr. R. M. Stewart, the Secretary of 
the Central Executive Committee, will be the Secretary 
of the new body, which it is recommended should consis 
of a Committee of sixteen, the basis of representa‘ion being 
seven for Bris'ol Channel ports, four for Neweas‘le, two 
for Hull, two for Scotland, and one for Liverpool. The 
apportionment of cos‘s of maintaining the new organisa- 
tion follows the basis of representa ion. South Wa'es 
coel exporters have a'ready signified their approva! of 
the scheme. 


Income Tax Ballot. 


The South We'es miners have had their ba'lot 
on the income tax abatement basis question, and the 
result, 2s announced a+ a coalfield delegate conference on 
Monday last, was ra’ her contrary to expec‘a ions. The 
figures were officially declared to be:—For a strike, 
73,307; egainst a strike, 72,837; thus giving a sme!l 
mejority of 470 in favour of strike action. Unfortune, ely, 
two imporiant lodges ac‘ied irregulavly and defranchised 
themselves, effecting 5000 votes, by returning the whole 
of the ba'lot papers with the intima‘ion tha’ they should 
be regarded as en bloc against a strike. Had those votes 
been properly recorded, the ballot would have been ageins 
drastic action. This gave the advanced section an oppor- 
tunity to insist on a stoppage, and most of the speaking 
favoured extreme action, but on the other hand, a numbe- 
of delega‘ es argued that, the majority for a strike being so 
small, the conference was not justified in calling the men 
out. In the end the conference passed a resolution tha‘ 
the Miners’ Federation of Great Britain should call a 
national conference immediately to authorise that a general 
ballot be taken to insist upon a general abatement of 
income tax on incomes of £250 per annum, and that in 
the meantime any action by South Wales be deferred. 
Thus a strike in South Wales in averted 


Transport Delays. 


Reterence has recently been made to the abnormal 
de'ays incurred in transport end the handicap which they 
impose upon industry. The coa'owners of South Wa'es 
have complained on more than one oceasion of the ill- 
effects upon colliery working, and on Monday last a largely 
attended mee ing of manufac urezs-and o hers, convened 
by the South Wales Siemens S.eel Association, and the 
Welsh Tin-pla‘e and Sheet Manufac ures Association, was 
he'd at Swansea to consider the serious delays in trade 
owing to transport difficulties. Mr. Gilbertson sta‘ ed tha 
at present the industries of South Wales were working at 
not more than 50 or 60 per cent. of their capacity, and ye! 
it seemed impossible for the railway compa:ies to move the 
traffic. A few examples of delays were given. Pig iron 
sent from Gomerton to Landore took 17 days on the road ; 
s'eepers to Landore, 14 days; freight fom Port Ta!bo! 
to Landore, 17 days; and pig iron, 35 days from Briton 
Ferry to the Upper Forest Works a* Swansea. At Port 
Tea'bot S eel Works s‘ocks of finishe | goods to the va'ue of 
£100,000 were standing because they could not get the 
railway companies to accept them. In the end the mee’ing 
passed a resolution calling upon the Prime Minister to 
receive @ deputa‘ion in order tha® he may pe'sona'ly be 
made aware of the chaotic condition of the railway trans- 
port, and of the denger that threa’ens the future of this 
grea* indus‘rial area and to hear the sugges ions of the 
traders. 


Tin-plate Strike. 


Ignoring the advice of their leaders, the pickles 
and helpe-s in the Welsh tin-pla e trade came out .on strike 
on Monday last, thus holding up the industry, with the 
exception of works at Llanelly. The men’s grievance is 
that their claims respecting ra‘es and conditions, which 
have been referred to the Standing Joint Committee of the 
trade, have not yet been considered, and their decision is 
not to resume work until such claims have been dealt with. 
This Committee has held thirty-five mee ings, considering 
the claims of various sections, but has not ve: reached the 
demands of the picklers and he'pers. It is estimated tha‘ 
the number of workmen who will ultima‘ely be efiec' ed by 
the strike of the particular men in ques‘ion will amount 
to about 21,000. 


Current Business. 


Notwithstanding the delays to tonnage by bad 
wea’ her, the tendency of the coal marke! shows increased 
firmness. There is sufficient tonnage in dock to keep all 
appliances going, but increased pressure for supplies is 
expec ed, as it is realised that aS Chris mas time practically 
a week’s loss of output will be sus‘ained, and therefore 
exporters genera'ly ave endeavouring to ge: their require- 
ments away early. Colliery companies are very fully 
stemmed, and ave quoting 85s. to 90s. for best Admiralty 
s'eam coals, and ordinary large s'eams, drys, and leading 
Monmouthshires are in the neighbourhood of 75s. to 80s. 
All coa!s are, in fact, better, and best bunker smalls are 
quoted firmly at 65s., inferior cargo smalls being about 
40s. to 45s. Patent fuel is strong at 82s. 6d. to 85s., and 
coke is scarce ab 105s. to 110s. Pitwood supplies have 
not come along so well recently, with the result that 
importers are not asking and getting 65s., a'though home- 
grown ma‘erial is quoted about 57s. 6d. to 60s. 


Newport. 


The mazket for Monmouthshire coa's displays 
improvement on the whole, though weak spots ave appavent 
on account of some collieries not being ab!e to secure the 
clearance of their wagons with the rapidity that is desirable. 
Best Monmouthshire large are about 75s. to 80s., and 
smalls 50s. to 57s. 6d. 





Swansea. 


Business in anthracite coals has been on a rather 
limited seale, this being due to stems being so full for this 
month’s shipment. The docks are well supplied with 
tonnage, though the conges‘ion, which has recently been 
acute, is not now quite so heavy. Best large anthracite 
are quoted at 60s. to 65s., and machine-made cobbles 
72s. td. to 76s., with nuts 72s. 6d. to 75s. Machine 
made beans are 57s. Gd. to 62s. 6d., and peas 55s. to bus, 
Rubbly culm is quoted at 34s. to 36s. 


Transport Delays. 


The transport problem has figured very pro- 
minently in South Wales for some time past, and com. 
plaints from Swansea mannutacturers ave particularly 
strong. District goods managers and superintendents of 
the railways are to be invited to a meeting of manufac. 
turers to be held at Swansea on Monday next, while Sir 
Eric Geddes is to be asked to send a responsible repre. 
sentative. Delays have heen so continuous and lone 
that manufacturers have found it extremely difficult 
to carry on Owing to the deteation of raw material. 'Ti;,- 
plate works have suffered considerably owing to the 
shortage of tin, acid, and coal. Tin was formerly despatched 
from London and Liverpool by rail, but now, by order of 
the Ministry, has to be conveyed by sea and mainly dis- 
charged at Swanséa, the result being that there is delay 
in forwarding it to the various works. Traffic at the port 
of Swansea is very congested and shipments of tin-plates 
per outward foreign steamers have been missed. vessels 
on many occasions having had to leave with only pert 
cargo. The shortage of wagons and vans for the despatch 
of finished plates, tin-plates, and block-plate is complained 
about at different works, and so strong is the feeling that 
altogether manufacturers: consider it is high time drastic 
action was adopted to remedy the situation. 








Latest News from the Provinces, 


LANCASHIRE. 


Manchester Association of Engineers. 


A very enjoyable evening was spent by the 
members of the above Society and their lady friends on 
Friday last. The occasion was a conversazione at the 
City Art Gallery, to which the members were invited by 
the President, Mr. Harold F. Messey. The guests numberc:| 
about 400. An excellent musica’ entertainmen® and light 
refreshments were provided, and, in addition to the city 
act treasures, the gues:s hail ai opportunity of seeing 
the realy rema‘kable exhibition of naval photographs 
which has been on view in Manchester for some time 
From an inspec:ion of these many of the members of the 
Society ave leavning a good deal about the uses to which 
their efforts have been applied with good effect durin: 
the last few years. 


NORTH OF ENGLAND. 


Realised Prices of Manufactured Iron. 


Tue report of the auditors to the Board ot Con- 
ciliation and Arbitration for the Manufactured Lron Track 
of the North of England shows that for the two months 
ended October 31st last the sales of the firms affiliated 
to the Board totalled 6691 tons, as compared with 6064 
tons in the preceding two months. ‘The average net 
selling price works out at £22 4s. 10.8Id., as against 
£21 10s. 1.39d. in the previous two months. Under the 
sliding scale there will be an advance in puddling, forge 
and other mill wages of 7} per cent., to take effect from 
the Ist inst. 


WALES AND ADJOINING COUNTIES. 


Tin-plate Workers. 


A good number of the picklers in the tin-plate 
trade who acted unconstitutionally in striking are now 
giving heed to the advice of their leaders and are resuming 
work, though many works are stil lidle. It looks very much, 
however, as if all the men will be back at work before the 
end of the week. The men realise that their claims can 
only be considered in their order ot priority, as was agreed 
at the time of the ballot. 


Swansea Metal Exchange. 


There is no material change in the tin-plate 
trade. The tone of the market is firm, but some works 
have had to stop two or three days per week through non- 
arrival of raw material, owing to delays on the railways. 
Prices keep about 46s. to 47s. per box, f.o.b. Swansea, 
for LC. 20 14 112 sheets. Other quotations are : 
Galvanised sheets, 24 G. corrugated, in bundles, £39 10s. 
to £40 per ton net f.o.b.; steel sheet and tin-plate bars. 
£15 5s. to £16 per ton net dd.; block tin, cash £294 15s.. 
three months £296; copper, cash £97 15s., three months 
£99 5s.; Spanish lead, cash £39 5s., three months £39 7s. bd.; 
spelter, cash £49 7s., three months £50; Welsh hematite, 
£11 per ton net delivered. 








Lectures AND CONCERTS TO WoRKMEN.—An attractive 
programme of lectures and concerts up to the end of March 
has just been issued in connection with Palmers Hostel, Hebburn. 
Judging from the list of lecturers and their subjects, as well «+ 
the weekly concert, it is evident that a serious effort is being 
made to meet the intellectual and social needs of the large 
number of men employed at the comnpany’s Jarrow and Hebburn 
works. The lectures are to be held at 7.30 o'clock every Tuesday 


evening, and the concerts every Thursday evening at 7 o'clock. 


and admission for the men, as well as their wives, is by free 
tickets obtained at the time offices at the works. The lecturers 
are all men of experience and able to deal with their subjects in 
a popular and entertaining manner. On Tuesday, Deeen ber 
9th, Mr. L. J. Maxse is to speak on the League of Nations— & 
subject which he is well qualified to handle. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Reconstruction Work. 

THERE is a feeling of some irritation at the delay 
in giving out contracts for reconstruction in the devasta‘ed 
regions. The administrative machinery is working so 
sluggishly that it is difficult to see how a beginning can 
be made at all. The wouble lies not so much in the in- 
effectiveness of this complicated mechanism as in the con- 
ditions under which it has to operate. In the first place, 
the roads, railways, and bridges have had to be rebuilt, 
and this preliminary work is now well advanced. Then a 
vast amount of clearing up will have to be effected by the 
Germans, of whom about 70,000 are said to be now arriving 
in the North of France. A considerably larger number wil! 
follow shortly. Big contracts are hardly likely to be ais- 
tributed until the general scheme of reconstruction has 
been settled with the Germans, and the question will then 
arise of how all the material will be supplied, for if there is 
so much difficulty in providing what is necessary for tem- 
porary constructions it is feared that the problem will be 
a very serious one. The greatest trouble is the lamentable 
falling off in railway efficiency. There is no lack of rolling 
stock, for with the locomotives and wagons purchased 
from Great Britain and the United States and surrendered 
by the Germans the companies are better off now as regards 
quantity than they were before the war, and, although a 
large proportion is in bad condition and in need of repairs, 
there is certainly sufficient rolling stock to meet present 
emergencies if only the organisation were not so defective. 
The trucks always happen to be just where they are no: 
wanted. Some of the ports have become so congested that 
it is @ serious problem-to know how to clear the goods 
away. At one colliery there is so much coal at bank 
that mining operations have had to be suspended. 


Promised Reforms, 


The blame for this condition of things is laid upon 
State interference. Having controlled everything during 
the war, the State is not disposed to abandon its preroga- 
tive on the ground that it must look after the distribution 
of searce commodities, such as coal, and must regulate the 
traffic for the work of reconstruction. When the State 
intervenes professional initiative disappears, the result 
being that everyone shirks responsibility. Matters are 
made infinitely worse by the eight hours’ day, which sadly 
reduced a service that had already been depleted by war 
losses, and it will be a long while before the additions to 
the railwaymen’s ranks necessitated by the operation of 
the law will have acquired the experience necessary to 
enable the railways to attain their old efliciency. Never- 
theless, the Government sees that something must be done 
to remedy the present state of things. Monsieur Claveille 
has worked hard and done much to ensure @ service under 
zreat difficulties, and, having accepted another appoint - 
ment, he is to be replaced by Monsieur Cels, the Under 
Secretary of State for Public Works. Another change has 
been made by the appointment of Monsieur Tardieu as 
Minister of the Liberated Regions, and his influence is 
already observable in a more active organisation, which 
gives promise of good results. He has to carry out a 
colossal work, and probably his first duty will be to remov: 
the causes of the criticism levelled against the Service 
des Travaux de Premiére Urgence and the Comptoir 
i’ Achats. There is often expressed a desire that both 
should be suppressed. The Service des Travaux ce 
Premiere Urgence is enticing workmen into the devastated 
regions by the offer of high wages, which necessarily react 
upon labour elsewhere and make the conditions very difli- 
cult for private enterprise. The Comptoir d’Achat is 
said to operate in a way that does not satisfy manufac- 
turers and others in the devastated regions who are recon- 
structing their works. It is purchasing a considerable 
quantity of material and machinery in Germany, but this 
is scarcely open to objection when, owing to the rate of 
exchange, no other course appears open to them. Never- 
theless, so Jong as the present policy is continued there is 
little hope of the exchange rate improving, and when the 
United States consents to finance this coun‘ry it will only 
be on the understanding that American manufacturers 
have a fair share in the work of reconstruction. 


Heavy Oil Locomotives. 


As the result of preliminary experiments, the 
Paris, Lyons and Mediterrenean Railway Company has 
put in service on one of the Paris suburban lines a locomo- 
tive equipped with oil burners. An old locomotive has 
been transformed by lining the grate with fire-bricks, plac- 
ing a tank in the tender, and pulverising crude petroleum 
from the burner with a steam jet. The locomotive is 
employed for goods traffic, and the consumption is said 
to be about one-half that of coal, while, of course, the 
labour is considerably reduced. The company is now 
transforming a first lot of 200 locomotives at the rate of 
two a day, and is installing oil tanks at the different 
stations. Considerable quantities of crude petroleum have 
been ordered, and the first oil tank steamer arrived a‘ 
Havre with a load a few days ago. 


Railway Signals. 

Several serious accidents having been caused by 
locomotive drivers running through the signals on accoun 
of their being invisible through leaking steam joints, the 
question of supplementing the signals with detonators 
and automatic repeating devices.in the cabs has been 
seriously considered, and all the railway companies have 
been instructed to employ detonators at a distance of 
about a thousand metres when the signals are down. ‘This 
ig apparently a temporary expedient until such time as 
@ satisfactory system of automatic signalling in the cab 
shall have been introduced. On the Ouest-Etat line experi- 
ments with automatic repeating deviecs have been carried 
out at the instigation of Monsieur Claveille, and excellent 
results are being obtained with the Augareau apparatus, 
which is to be employed throughout the system. This is e 
wireless arrangement put in action as soon as the locomo- 
tive wheel depresses @ contact that overhangs the rail 
when the signal is down. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 


The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 


STEAM GENERATORS. 


134,081. November 23rd, 1918.—RemovaL or AsHEsS FROM 
Furnaces, W. R. Wood and E. W. Robey, Coventry House, 
South-place, London, E.C, 2. 

THE principal part of this invention comprises the use of 
specially formed doors or dampers in the duct used to convey 
away the ashes, for the purpose cf preventing the ingress of air, 
which would spoil the furnace draught, and yet permitting the 
free discharge of the ashes. The idea is illustrated in connection 
with a bank of boilers fitted with chain grates. The ashes are 
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discharged by the grates into the duct A, down wich tiey are 
washed by a current of water and are delivered into the sump B, 
where they may be removed by a conveyor. At the points where 
the duct A passes from one boiler setting to another one of the 
dampers C referred to is inserted. A detail of the damper is 
given, from which it will be seen that as the ashes and water 
yass beneath, air is prevented from flowing in at the top. 
October 30th, 1919. 


134,141. February 8th, 1919.—-Forcep CrircuLation, H. E. 
Yarrow, Yarrow and Co., Glasgow. 
This invention consists of « development of the idea of assist- 
ing the circulation in water-tube boilers by mneans of propellers 
driven by external means. The propeller is shown at A and is 
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so positioned that it sucks water from the less intensely heated 
tubes at the front of the boiler and impels the water towards 
the tubes which are subject to the hotter part of the fire. A 
baffle wall B is introduced to screen some ot the tubes from the 
direct action of the fire.—October 30th, 1919. 


SWITCHGEAR. 


134,178. May 28th, 1919.—Sarery RELAys ASSOCIATED WITH 
STARTING AND REGULATING APPARATUS FOR ELECTRIC 
Motors, E. Lindblom and the Allmiinna Svenska Elektriska 
Aktiebolaget, Visteras, Sweden. 

The present invention consists in certain improvements in 
safety relays for starting and regulating apparatus which adept 
them, as far as possible, to the particular conditions prevailing 
therein, rendering the relays very simple and compact by the 
utilisation of the blow-out magnet field existing for relay pur- 
poses. The magnetic field either is a series field produced by 
the main current, in which case it may be utilised for overload 
release, or it is a shunt field, in which case an armature operated 
by it may effect no-voltage release. In certain cases several 
blow-out coils may be employed, and their fields may then serve 
instead of several relays. In Fig. 1, A is the blow-out coil of the 
controller, the field of which traverses the core B, a large pole 
shoe C, the air gap surrounding the bree king points, the drum 
shaft and the casing D of the controller. A magnetic path 
shunting this field leads through a bolt E—which can form a 
hinge pin for the pole shoe, as shown— and a relay armature F 
which, in its turn, is in magnetic connection with the easing D 
by the intermediary of an iron frame. The armature F, by 
means of a finger G, acts upon a contact arm H so as to break 
contact at K when attracted. By.means of a nut, or nuts, at P, 
the armature F can be adjusted to a greater or smaller distance 
from the bolt E, which corresponds to a smaller or greater 
sensitiveness respectively. By means of an arm O, which 
can be rotated from outside by a key, the armature F 
can be operated by hand to release the relay. Figs. 3 and 4 
show examples of how the connections can be arranged when 
there is only one blow-out field. In Fig. 2 this field is a series 
field, ¢.e., its coil A is inserted in the main circuit, whence the 
relay operated by the magnetic shunt serves as an overload 
relay. In order to avoid the employment of breaking con- 
tacts for the main current at more than one place, the 
arrangement here is such that the contacts of the overload 









while only the contacts of the latter are in the main circuit. 
Relewse of the former relay thus also causes release of the latter 
with an interruption of the main circuit. In Fig. 2 the arrange- 
ment is the opposite one. Here the blow-out coil A is connected 
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in parallel with the motor and starting resistance. whence the 
relay E F H, operated by the coil, acts as a no-voltage relay. 
Its contacts form part of the mzin circuit, while the contacts 
of the overload relay R are in the circuii of the blow-out coil.— 
October 30th, 1919. 


BATTERIES AND ACCUMULATORS. 


133,997. October 12th, 1918.—PorTaBLe Evecrric AccuMU- 
Larors, D. W. John, 14, Normen-road, Runeorn, Cheskire, 
and J. H. Berry, 1, Post Office-lane, Weston Point, Runcorn. 

The pocket accumulator comprises a casing H from which 
project the terminals K of plates M. These plates are wrapped 
round with glass wool on their active surface only. This glass 
wool does not project above or below the plates, and a free spece 
is left below which is normally filled with liquid. The pletes 
are supported on tubular pieces C D of celluloid or the like 
secured by cementing to the base of the case H. When, there- 
fore, the plates extend, as is usu! in use, they will deform the 
tubular supports CD, and not cause buckling of the casing. 

Side strips A B are applied to the plates to leave passages N 

so that the cell can be easily washed out by the removal of the 

vent plug E. This vent plug comprises a body having a small 
perforation G down its centre leading into the hollow chamber 
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The above 
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F with a small perforation P at its outer end. 
construction of accumulator is what may be termed “ semi-dry 
—that is to say, it is not of the type having a full charge of acid, 
nor is it as dry as the glass wool or the like packing accumulator 
in which the electrolyte is only present on the surface of the 
packing medium, and not present as a liquid charge. <A smell 
quantity of acid, sufficient so that the plates just dip into it, is 
provided and the plug or vent E will prevent this small quantity 
of acid from being spilled or shaken out of the accumulator im 
use. The arrangement of the present invention, it is claimed, 
provides all the advantages of a packed accumulator of the type 
in which no free liquid electrolyte is present, but the accumu- 
lator is packed throughout with glass wool or the like without the 
disadvantage of choking of this packing with deposits, and 
therefore presents the advantage of a full liquid charged accumu- 
lator without the corresponding disadvantage that it is almost 
a practical impossibility to maintain such an accumulator 
unspillable or lquid-tight, as any valved liquid cell must also 
be capable of allowing the release of gas.—October 13th, 1919. 


TELEGRAPHS AND TELEPHONES. 


134,045. October 29th, 1918.—SystTEMs oF FREQUENCY TRANS- 
FORMATION, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, B.C. 4. 

The present invention relates to the transformation of wn 
alternating current of a given frequency into an alternating 
current of a different frequency and to the utilisation of the 
eurrent thus transformed for radio-signalling purposes. An 
alternator A supplies energy at a fundamental frequency to 
choke coil B. The condensers C, D and E compensate for the 
inductances of the alternator, of the choke coil, and of the 
inductance F. The distorted fiux wave in the choke coil pro 
duces harmonic currents in the cireuit of the antenna G. With 
the arrapgement shown any desired odd harmonic of the furda 
mental frequer cy may be cau: ed to flow in the antenna G. ‘If 
it were desired to utilise an even harmonic, it would be necessary 
to employ a source of direct current for saturating the core 
of the choke coil. The inductance F offers a high impedence 
to current of the harmonic frequency, and hence but little 
current of harmonic frequency will flow in the fundamental 
frequency circuit. ‘The condenser D will offer a low impedence 
to current of the harmonic frequency, and most of the harmonic 
frequency current which does flow through inductance F will 
pass through condenser D instead of flowing through the alter- 
nator. The system illustrated permits the antenna current to 





relay form part of the operating circuit for the no-voltage relay, 





be varied to produce telephone signals. When the microphone 
H is acted upon by sound waves a@ variable potential is produced 
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across its terminals, and this variable potential is applied to the 
windings of a magnetic amplifier, K, in order to vary the 
magnetic saturation of the iron cores of these windings, and thus 
vary the impedance of the shunt cireuit. Normal saturation of 
the cores is derived from the direct-current generator R. This 
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variable potential is applied through the condensers M, which 
condensers prevent the short-circuiting of the steadying micro- 
phone current. The condenser N in the shunt circuit is so adjusted 
that the cireuit becomes resonant when the antenna current 
is @ minimum. 


TRANSMISSION OF POWER. 


134,186. August 28th, 1919.—WormM Grartnc, P. Brown, of 
David Brown and Sons, Huddersfield, and F. J. Bostock. 

[It is claimed for the form of worm gear tooth described in this 
specification that the relative motion of the worm and wheel is 
mainly of a rolling character, and yet the teeth can be cut on 
any ordinary machine. The description of the tooth form is 
given as follows :—Referring to the drawing, A A represent the 
axis of the worm and BB the root or bottom diameter of the 
thread. Although not necessary for the invention, BB can 
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suitably be made the axis of the hyperbola, the vertex of which 
is at the point a. The formation of the hyperbola which con- 
stitutes either side of the thread is controlled or determined by 
its asymtote ob, which intersects the line B B at the point o 
situated at a suitable distance from the pointC. The angle 
which the asymtote makes to the axis B B is preferably made 
approximately equal to the angle that the worm thread on the 
cylinder of the root diameter makes with the worm axis.— 
October 30th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


134,082. November 25th, 1918.—AuvutToGrapHICc NoTCcHED-BAR 
Trestinec Macutne, J.C. W. Humfrey, Admiralty Inspection 
Offices, Janson-street, Sheffield. 

This invention relates to notched-bar testing machines of the 
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Izod or Charpy type, and has for its object the production of a 


lever C. 
lever D. A pen carriage E slides on C and moves longitudinally 
in proportion to the deflection of the specimen when stressed. 
A table G for the chart is attached to the end of the flexible lever 


applied stress. 
are combined to produce the‘desired graph.—October 30th, 1919. 


MISCELLANEOUS. . 
134,156. March 13th, 1919.—Vatves ror Gas GENERATORS, 
E. Hanappe, 24, Avenue des Villas, Brussels. 
The broad idea of this invention is to provide a plug cock of 
the type in which the plug is pressed into the body by means of 
& spring, which is easy to dismantle, for the purpose of cleaning, 
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and in which the frictional resistance to operation is reduced to a 
minimum. The spring takes the form of the flat plate A, the 
stiffness of which can be regulated by the studs and nuts B B, 
while the use of the pivot C, instead of the usual tightening 
washer, is said to reduce friction.—October 30th, 1919. 


134,093. November 30th, 1918.—-MovuLpinc Street Works 
Runyers, R. B. Wragg, of T. Wragg and Sons, Limited, 
Burton-on-Trent, and W. Roulsten. 

This patent covers the processes and the machine employed 
in the production of the fireclay runners, used in steel foundries, 
by @ system of extrusion. The runner is an oblong box A closed 
at the end C and having a boss D near the end in one of its sides, 
which is subsequently perforated. The machine comprises a 
clay-box or cylinder E, a plunger F, and a die core G supported 
by a cross piece H. The space between the core G and the lip 
of the box E forming the outside of the die is in this case rect- 
angular. A specially shaped block N mounted on a rising and 
falling stem K provides for the closed end C of the runner. This 
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block has a sunk central portion constituting the space to be 
filled by the clay forming the end C, the edges L of the block 
fitting evenly up against those of the box E. A recessed box Q 
of appropriate size and depth is provided upon the lower edge of 
the cylinder E, into which the clay forces itself. This box is 
made in two halves, #.¢., it is divided transversely, one half Q 
being in the cylinder and the other B in the block N. The box 
therefore opens apart when the body of the runner is extruded 
and the block N lowered. The runner A, when cut off, is thus 
moulded practically complete in one operation, only the side hole 
in the boss D requiring to be made afterwards. In operating 
the machine the block N must be kept in firm contact with the 
box by counter-pressure until the clay has become well packed 
in the box Q.—Octvber 30th, 1919. 


133,896. March 2Ist, 1919.—Temperarure AtAarms, H. Cox, 
1, Hertslet-road, Seven Sisters-road, Holloway, London, N. 
This invention relates to an improved alarin for giving warn- 
ing when a liquid reaches a predetermined temperature. The 
alarm is of the type in which a solid of known melting point is 
contained in a tube adapted to be dipped into the liquid and 
surrounds the end portion of a rod which carries a ratchet wheel. 
This wheel is engaged by a spring-urged pawl, which causes 
the rod to move about its axis when the solid melts, and thus 
causes an alarm to be sounded. The apparatus, which is shown 
provided with the hooks K for convenient suspension when 
in use, comprises a closed tube B, preferably of copper, secured 
at its upper end to a disc E. A rod A, which is preferably 
flattened out at the end, dips into the fusible solid C placed in 
the bottom of the tube, and is held centrally in the tube by means 
of a sleeve at its upper end. This rod has secured to it a ratchet 
wheel F, and passes at the top through a bell dome D to which 
it is secured. A lever plate H, which carries a pawl G adapted 
to engage the ratchet, is pivoted by a pin L and slot § to the 
disc E and a spring secured to the disc at the point M and passing 
round the pin L engages a pin N, around which the striker P 
is mounted. It will be seen that this spring causes the pawl 








graph showing the stress and strain-of the specimen, The 





specimen A is gripped between a vice B and one end of a rigid 
The bending moment is applied by another flexible 


D and thus moves in relation to the pen in accordance with the 
In this way the movements of the pen and table 
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| Newcastle-on-Tyne. 


| Electrification of Ships.” 


| CENTRE). 


| of Metropolitan Road and Rail Transit,’ by Mr. H. H. Gordon. 





G to press upon the ratchet, and that as soon as the latter is 


| Potters’ Materials,” II., by Mr. L. G. Hill. 





freed to turn by the fusion of the solid C, the lever plate H will 
he moved outwards, thus causing the striker P to sound th» 
bell. A stop pin limits the outward movement of the lever plate, 






















































| To reset the apparatus after the material C has solidified, the 

| lever plate is moved back, the slot S giving the necessary lost 

motion to enable the paw! to pass over the teeth of the ratchet 
October 23rd, 1919. 














Forthcoming Engagements, 


TO-DAY. 


ENGINEERS: MANCHESTER 
General meeting. 


INSTITUTION OF LOCOMOTIVE 
CreNTRE, —College of Technology, Manche:ter. 
7 p-m. 

Junior Instirution oF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. “‘Some Notes on Extra High Tension 
Switchgear,” by Mr. E. F. Hetherington. 7.30 p.m. 
or Water  EnGInecers.—Apartments of 
| Geological Society, Burlington House, Piccadilly, W. Papers to 
be read and discussed: (1) ** The Madras City Waterworks ”’ 
(Part L, Historical and Descriptive), by Mr. James Welby 
Madeley, M.A.; (2) ‘** The Repair of a Service Reservoir Damaged 
by Mining,” by Mr. Duncan M. Straughen; (3) ** Flow in 
Channels where the Water Surface is not Parallel to the Invert,”’ 
by Professor Alex. H. Jameson. 2.15 p.m. 


































MONDAY, DECEMBER 8ru. 

School of Science 

“Fine Grinding 
7.30 p.m. 


and 
of 


Ceramic Sociery.—Central 
Stoke-on-Trent. Paper : 





THE 
rechnology, 


BrapForD ENGINEERING Society.—-Hall of Bradford Tech- 
nical College, Bradford. Lecture: ‘* Reinforced Concrete Con- 
struction for Warehouses and Factories,” by Mr. H. Majer. 


7.45 p-™. 
TUESDAY, DECEMBER 9ru. 
Junior InstirvuTion oF ENGINEERS (NORTH-EASTERN 
SECTION ).—_-Engineering Lecture Theatre of Armstrong College, 


Paper: ‘ Notes of the Design and Con- 
struction of Polyphase Induction Motors,” by Mr. 5. H. Moore. 
7.15 p.m. 

The Minories, Tower-hill, 
the Exhibition: ‘ The 


INSTITUTE OF MARINE ENGINEERS. 
E.1. Discussion on paper read at 
6.30 p.m. 
INSTITUTION OF ELecTRICAL ENGINEERS (SCOTTISH 
-Rooms, 207, Bath-street, Glasgow. Paper : 
tific Management,” by Captain J. M. Scott-Maxwell. 


THE 
* Scien- 
7.30 p.m. 
George-street 
“Some Aspects 


Civin ENGINEERS.—Great 
Discussion of lecture : 


INSTITUTION OF 
Westminster, S.W. 1. 


5.30 p.m, 


WEDNESDAY, DECEMBER 10ru. 


RoyaLt AERONAUTICAL Socrety.-Theatre of the Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Lee ure: ** Air- 
craft Undercarriages,”’ by Mr. J. D. North. 8 p.m. 

Tae ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. 4. Paper: ‘* Industrial 
Reconstruction,” by Mr. A. Remsay. 7.30 p.m. 


RoyaAL Society or Arts.—John-street, Adelphi, W.C. 2. 
* Trueman Wood” Lecture: ‘*‘Some Possible Sources of 
Energy,” by Sir Oliver Lodge. 4.30 p.m. 


THURSDAY, DECEMBER lIItu. 

ENGINEERS.—Great 
* Scientific Management,” 
6 p.m. 


George- 


INSTITUTION OF ELECTRICAL 
by 


street, Westminster, S.W. 1. 
Captain J. M. Scott-Maxwell. 
FRIDAY, DECEMBER 12ru. 

Victoria-street, 


Junior INsTITUTION OF ENGINEERS.—-39, 
S.W. 1. “A Walk through the Shops at Richborough,” by Mr. 
R. 8S. Kirlew. (Slides.) 7.30 p.m. 
TUESDAY, DECEMBER l6ru. 
Tue Instirure or Marine Enoineers.—‘The Minories, 


Tower-hill, E.1. Adjourned discussion: ‘‘ A New Form of 
Ship’s Keel to Provide a Clear Passage Fore and Aft,’’ by Mr. 
E. F. Spanner. 6.30 p.m. 


WEDNESDAY, DECEMBER 17tu. 

Socrety oF Giass TecHNOLOGY.— Institute of Chemistry, 34, 
Russell-square, W.C. 1. ‘The Position of the Glass Industry 
in America.” Speakers: Mr. J. Connolly, Dr. M. W. Travers, 
and Dr. W. E. 8. Turner. (Lantern slides.) 2 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS (WIRELESS SEC- 
TION).—Institution of Civil Engineers, Great George-street, 
Westminster, S.W. 1. ‘“ High Frequency Resistance of Wires 
and Coils,” by Professor G. W. O. Howe, D.Se. 6 p.m. 
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PUBLIC NOTICES 





Assistant Engineer Re- 
QUIRED for the Lagoze Town 


VoL. CXXVIII Me: Sail 
A* Nigeria, for two tours of twelve 


months’ service, with possible extension. 


salary £300-£15-£400 a year and a war bonus of £120 
a year, Which will be continued until six months after 
the res ration of peace, and wijl then be reconsidered. 
single quarters and first-class passages. Liberal 

| England on full salary. . Candidates, age 23- 





st have been articled to a Municipal or Civil 
sngiv of standing, and have had experience in 
survey work, building construction, drainage, an 
modern road construetion, and sheuld be good 
draughtsman.—Application should be made, in 
writing. to the CROWN AGENTS FOR THE 
COLONIES, 4,. Millbank, London, 8.W. 1, giving 
priet details of experience and age and = 
M, Nigeria 9268. 





ssistant Engineers Re. 
QUIRED for the Tafo-Kumasi Rail- 


aes way construction by the Gold CQbdast 


Government for two tours each of 12 





months’ service, with. possible extension, Salary £600 

year Vree quarters or a field allowance of £7 10vs. 
per month in Hiew thereof. First-class passages. 
Libera! leave in England on full salary. Candidates, 


5, who have had previous experience on rail- 
struction, at once, in writing, 


ave 2 


way ct should apply 

giving brief details of experience and age, to_ the 
CROWN AGENTS "—e THE COLONES. 4, Mill- 
bank, London, 8.W. 1, quoting M/G.C, 93819. 2817 


1p Or de hitehall, London, 8.W. 1 


Irder of the Socre- 
By OF STATE FOR INDIA IN 
COUNCIL, 

REQUIRED for service on Indian State Railways 

(Oudh and Kobilkhand), a BRIDGE ENGINEER 
Candidates must have a good general and technical 
education, and mast pogsess the Associate Membership 
of the Institution of Civil. Engineers, or hold an 
exempting degree, and must be able to deal with the 
following work Preparation of designs for new 
girder work and investigation of stresses developed in 
virder spans under different systems of loading. A 
sound knowledge of the construction of plate and 
triangulated girders and schemes for_strengthening 
bridges 
Candidates should give particulars of their practical 
training in the construction of girder work and the 
erection : of spans in the field, and, other things being 
equal, preference will be given to one who possesses 
a knowledge of design and construction of works in 

reinforced concrete. 

Full particulars as to age, education (general and 





technical), training, and subsequent experience, with 
dates, must be given in application, 
rERMS.—A_ three years’ engagement in the first 


instance, which may be prolonged if desired by the 
Government ; first-class free passage to India. 

SALARY.—One of the following scales will be paid, 
according to age and experience :—Rs. 400, rising by 
annual increments of Ks. 40 to Rs. 600 per calendar 
month or Rs. 660, rising by annual increments of 
Ks, 50 to Ra, 800. 

Ave not to exceed 35 years. 

fne selected candidate will be examined by the 
Medical Board, India Office, and will only be 
appointed if pronounced by the Board to be physically 
fit for service in India. 


letters of appliextion, with copies of testimonials, 


should be sent to the SECRETARY, Public Works 
Dept.. India Office, Whitehall, London, S.W 1, not 
later than 29th December, 1919. 2746 





Mgineer Required by 

. the pi Mina of wf 

KONG for three years’ residential 

‘ae service, with possible permanency, as 
SECOND GRADE ASSISTANT ENGINEER in the 
WATERWORKS OFFICE, PUBLIC WORKS DE- 
PARTMENT, Salary, £360-£10-£450, with a duty 
allowance of £40 per annum, and a war bonus of 
per cent. Free passages.—Candidates, single, 








25-32, who have served an apprenticeship as Mecha 
nical Engineers, and are capable of Supervising the 
lustallation, Running and Repairs of a Modern Steain 
Pumping Plant, and who have also had some general 
Civil Engineering Experience in a Waterworks Engi- 
heer’s @ifice; should apply at once by letter, giving 
brief details of age and experience, to the CROWN 
AGE yr FOR THE COLONIES, 4, Millbank, ae 
8. i quoting | M Hong- ‘Kong 8967. 893 


‘xecutive Engineers, 


i Grade IlL., Public Works Depart- 
ment, 


REQUIRED by the GOVERN- 
a MENT of the GOLD COAST for two tours 
Ae of 12 months’ service, with possible extension 
Sa uy. Se £10-£400, with a war bonus of £120 a 
ig which will be continued until six months after 
e restoration of peace and will then be reconsidered. 
; ‘ce single quarters and first-class passages. Jiberal 
are in England on full salary. 

audidates, age 23-35, who have passed the A.M. 


Inst 





have ; ‘. or other qualifying examination, and who 
“ vk iad practical and general experience on Public 
det ke: Should apply at once, in writing, giving brief 
res a of experience and age, to the CROWN 
; rs ron THE COLONIES, 4, Millbank. 
ondon, § S.W. 1, quoting M/Gold Coast 9349. 2872 








"[rrigation Engineers Re- 
QUIRED by the GOVERNMENT 
of C EYLON for two years’ service in the 
first instance, with prospect of perman- 

Salary, £300-€20-£480, with a war bonus of 

ariel i cael for the first year and £90 a year after 
: te the first increment. Free passages. 

= mre idates, single, who were under 28 years of age 

on tie Iss January, 1919, with at least one year’s war 

“m4 ‘ice, Who must have passed the A.M. Inst. C.E. or 

4 — Ment examination, and who have a thorough 

Pr ‘sia of Survey, Levelling, Earthwork and the 

‘ples of Road-making, Waterworks and Building 

“pele ‘ruction, with préferably actual experience in the 

, et and Construetion of Irrigation Projects, should 

* hiy at once in writing, giving brief details of age and 

to the CROWN AGENTS FOR THE 


abt 


enc 
£60 





! he osen’ Millbank, London, S.W. 1, quoting 
G. R. 

The, Admiralty have for Dis- 
POSAL H.M. PADDLE MINESWEEPER 


e a ROXTON,” particulars of which are as follows :- 
uilders, Ayrshire Dockyard Co., Ltd. 
full, 1. Two complete steel decks. 


mani nsions, 235ft. B.P. by 29.1ft. M.B. by 9.2tt. 
pate ed depth to lower deck. Extreme breadth over 


-boxes 58ft. _ Gross tonnage 
sines,. inclined compound. 
125 hemes two cylindrical, Howden’s draught. 
», per s in, 
Speed 15 knots, 
s, aa forms, with permission to > inspect, may be 
te ih 8, from” the DIRECTOR of NTRACTS, 
: 1 8, Room 80, West Block, ‘Adwiralty, London, 





737. 4: 
W.P. 





PUBLIC NOTICES 


PUBLIC NOTICES 





Reauired, Assistant Fore- 


service in India, and should have served a regular 
apprenticeship in a smithy and have had experience 
of drop forging and stamping of an accurate nature, 
and, if possible, of the forging of rifle components. 
They should be good mechanics and capable of looking 
after repairs to plant, and should have had a good 
“eneral education. 

Terms, engagement for five years with option of 
extension if approved by the Government. 

Salary, Rs. 375 per month, rising by Ks. 15 annually 
to Rs. 435 for the first five years, then Rs. 450 for the 
sixth and seventh years, Ks. 470 for the eighth and 
ninth years, and Rs. 490 for the tenth year. Free 
quarters, medical attendance, and second-class passage 
for selected candidate and his family. 

Further particulars and application 
the DIRECTOR-GENERAL OF STORES, 
London, S.W.1. Latest date 
tions, 20th December. 


o. Bb 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 
LAUNDRY PLANT, 


Lying at C.8.D. Depot 84, Hayes, Middlesex. 


THREE Locomotive Type BOILERS, 80 Ib. per 
sq. inch, complete with injectors, gauges, and dead- 
wa, safety valves 


. MAN for the Government Rifle 
Factory, Ishapore, India. 
Candidates must be physically fit for 


forms from 

India Office, 

for receipt of applica- 
2857 





0 Worthington FEED PUMPS, horizontal 
double acting. 
SLX. Power-driven WASHING MACHINES, 36in. 


by 48in., American i. 

ONE DITTO, 26in. 

THREE HYDRO isXiitACions. 

ONE MANGLE, belt drive: 

Steam-heated PROSPER RITY PRESSES, 38in 

PR a bag BLE ri ge CUPBOARDS, 78in. by 

in. each, fitted with 5ft. fan. 
et WELYE TRON HORSES for above, 80in. by 

in 
GALVANISED TANKS of various sizes 
Bd LINEN CRADLE TRUCKS, 36in. by 26in. 
*CLEARDON WATER HEATER, by Royles. 
WATER-SOFTENER PLANT for 5000 Sofiene. 
Large number of sets of Bins of different sizes. 
Plant also includes a large number of the following 
access jories ‘—Forms, Stools, Chairs, Shelves, Trucks, 
Baths, Tables, Wood Racks, Laundry Baskets, Shaft- 
ing, Pulleys, Belting, Steam Traps, Pipes, Sockets, &c. 
TENDERS CLOSE DECEMBER Bist. Full 
schedule of details, together with Tender forms and 
permit to view can had on application to the 


CONTROLLER, D.B.1.c., a Cross Embank- 
— maa London, W.C. Ref. G. 1394, 
A. 573 


OTE. —For pessielary of other Government Pro- 
perty for Sale, see PLUS,”’ price 3d. at all 
bookstalls, or by et, subscription of 2s. post 
free, payable in advance to the Director ‘of Publicity. 





peer of Munitions, Whitehall-place, ndon, 
8.W. 1. 2494 1 
MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 


(LANDS, BUILDINGS AND FACTORIES SECTION). 


For Sale by Private Treaty. 
NATIONAL 
SHELL FORGING AND 
CARTRIDGE CASE 
PRESSING FACTORY, 


EDGE LANE, LIVERPOOL. 
To be disposed of in one Lot. 
The following is a brief description : 
SITUATION, 
Fronting the main road from the city to Broadgreen, 
Huyton, &c., about 2} miles from the Town Hall. 
Goods Station (Edge Hill) 1 mile, and Passenger 
Station (Edge Lane) { mile. 
CONSTRUCTION OF BUILDINGS. 
The principal buildings comprise : 
Ground area, 
feet super. 
CARTRIDGE CASE FACTORY, constructed 
in steel with curentes _ walls and roof 


with continuous skylight................ 11,770 
BILL ET FORGE, of han ned construction ... 7,800 
GENERAL STORES, BOND, EXAMINA- 
TION, PACKING, and DISPATCH 
ROOMS, brick walls, wood principals, 
mer ar and felted roof with continuous 
POLES CER ERC EET CT ee 12,690 
OFFICE BLOCK, timber and corrugated iron 
construction My 3 Fe Ie 2,749 
po Be Re ey eee eee 27800 
The remainder include Tool Rooms, Pump 
house, Joiners’ Shop, and various 


auxiliary buildings. 

Total ground area of buildings, about 51,000 
The land is the property of the Corporation of Liver 
pool, from which a long lease could be obtained 
by arrangement on favourable terms, for such 
portion as is required for factory purposes. 
LIGHTING and POWER, electric. 


WATER, public main. 
SIDINGS, private sidings are laid down connecting 


with the L. and N.W. Rly. The Corporation will 
require a right of user by arrangement over the 
portion forming the connection, 

OFFICE ACCOMMODATION, for 74 clerks. 

MESS ROOM ACCOMMODATION, for 166 persons. 
Further particulars and plan may be obtained on 
application to the CONTROLLER, Land and Fac- 
tories Section, Disposal = Charing Cross Build- 
ings, Embankment, W.C. 

NOTE.—For carter of other Government 
Property for sale, see ‘‘ SURPLUS,”’ price 3d., < all 
bookstalls, or by quarterly subscription of 2s. 

free, payable in advance to the Director of Publicity, 





r nders will be received up to Twelve o’¢ 
Monday, 29th Racemper, M010: mee — 2 


on 


8 * 


MINISTRY OF MUNITIONS. 
DIRECTION OF. THE DISPOSAL ‘BOARD 
(MISCELLANEOUS STORES SECTION). 


FOR SALE BY PRIVATE TENDER. 


GAS CYLINDERS. 
Te 


BY 


nders are Invited for the 
following - 


AT TRENCH Weetoee DEPOT. ABBEY WOOD, 
LEY, STAFF 

Lap welded CHL ORINE CYL INDE RS, Type No. la 
and Ib. These.cylinders have been accepted for transit 
over Britisn railways, charged at owner’s risk and 
usual indemnity. Capacity 65 Ib. chlorine. Condi- 
tion, clean and washed out, and tested—Type la to 
360 Ib. per square inch and Type 1b to 240 tb. per 
square inch— before despatch from depot. Dimensions 
over cap, 3ft. 8¢in.; externa! diameter, 84in.; thickness 
of plating, 3-16in.; Type A yey hemispherical ends, 
‘Type B with pressed dished ends. 





AT THE WORKS OF THE Leg MANNES- 
MANN TUBE COMPANY, LANDORE. 
Solid-drawn AMMONTA CYLINDERS: 379 com- 


Leneth 
specified 


plete with valves, caution plates, coir covers. 
overall, 4ft. 2in.; external diameter, 54in.; 
jest pressure, 1500 Ib 
AT ESSEX WHARF, 
seve New 18 1b. Sotid-drawn AMMONTA. CYLIN 
PERS, complete with valves and coir covers ; tested 
to 1500 ib. per square inch; length overall, 5ft. 7in. 
by 5tin. external diameter. 
Also charged Ammonia Cylinders. 


AT NATIONAL FILLING FACTORY, 
MIDDLESEX. 

About 200 Solid-drawn OXYGEN CYLINDERS, 
100 cubic feet capacity, complete with valves and 
covers; length overall, 4ft. 5in. by Zin. external 
diameter. 


AT ROYAL ARMY MEDICAL STORES, WOOLWICH. 
About 380 Solid-drawn OXY¢ Cc YL. INDE 
complete with valves, caps, and coir covers ; capacity, 
40 cubic feet; length, 2ft..%in. overall by 7in, 
external diameter. 
Also Charged Cylinders, 60 cubic feet capacity. 
Nitrous Oxide Cylinders—5v0-gallon, 2u0-gallon 
and 50-gallon capacity, complete with valves. 
AT R.A.F. STORES DEPOT, CRANWELL, LINCS. 
About 5000 Admiralty pattern Solid-drawn HYDRO- 
GEN CYLINDERS; length overall, 11ft. 6in.; 
internal diameter, 7Hin., all fitted with valves, The 
specified test pressure is 3600 Ib. per square inch. 
Tender forms and orders to view may be obtained 


EAST GREENWICH. 


HAYES, 









on application- to. the TECHNICAL DIRECTOR, 
Room 165, Caxton House, Westminster, 8.W. 1. 
NOTE.—For particulars of other Government Pro- 


perty for Sale see “‘ SURPLUS,”’ price 3d., at all 
bookstalls, or by quarterly subscription of 28. post 





free, payable in advance fo the Director of 

Publicity, Ministry of Munitions, Whitehall- 

place, 8. 2745 
MINISTRY OF MUNITIONS. 

BY DIRECTION OF THE DISPOSAL BOARD. « 


(PLANT AND MACHINERY SECTION). 


» 
Fer Sale by Public Tender. 
CHEMICAL PLANT. 


Continuous Plant for the production and _ rectifica- 
tion of Sulphuric Ether, each producing 20 tons of 
rectified ether at 65 deg. per twenty-four hours. 

Six Ether Equipments of 21,000 kgs. and various 
accessories. The apparatus installed in two separate 
structures, forming two groups of three equipments 
each. Production of one group 120,000 kes. 

The above plant is in first-class condition and is 
lying in cases unpacked at H.M. Factory, Henbury. 
Tenders close January 6th. 

WOOD LEAD-LINED TANKS, 
Sizes varying between 3ft. llin. by 3ft. 2in. 
3ft. Zin. and 10ft. 6in. by 10ft. 6in. by 4ft. 
Lying at H.M. Factory, Litherland. Ref. 
‘Tenders close 10 a.m., January 6tn. 


MISCELLANEOUS PLANT. 
at Farina Mills (Albion Hill), Bradford, 


Potato Washing Machines, Hydro E 
Friction Sack Hoist, Tanks of various sizes, Offal 
Press, Potato Receiving Reel, Fibre Kxtractors, Oak 
Cleansing Vats, Sirocco Fans, Potato Breakers, Three- 
tier Steam-jacketed Worms, Potato Grinders, Dise 
Feeders, Double Dryer Conveyor, Steel Hand Packing 
Cylinders, Pipes, Shafting, Pulleys, Belting, and other 


accessories. 
‘Tenders close 10 a.m., January 3rd. Ref. G. 1 


WOOD DISTILLATION PLANT. 


by 





G 88. 


Lying 
Lincoln. r 
Extractors, 


From H.M. Factory, Carmarthen, stored at H.M. 
Factory Mid-Lavant, Ludlow, Longparisn, and 
Bideford. Plant comprises the following :— 


Sets of Retort Platework complete with doors and 
frames, Retort Condensers, ‘Tar Separators, Roots 
Blowers, ‘Traverscrs, Smoke Covsaming Apparatus, 
Winches, Copper Vapour Pipes, Corwood Cars, Copper 
Seals for Tar Separators and other ~eeF 
Tenders close January 6th, 1920. Ref. G. 
Full particulars of the above, together with, “Tender 
forms and permit to view, can be obtained on applica- 
tion to the CONTROLLER, D.B.1.e., Charing Cross 
Embankment Buildings, W.C. 
NOTE.—For particulars 
property for sale, see ‘* SURPLUS,” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
oy of Munitions, Whitehall-place, ee 
S.W. - 


of other Government 





Northampton ] ae Insti- 


280, St. John- ne: ‘London, E.Cc. 
AND MECHANICAL ENG SINEER. 
ING DEPARTMENT 


ELECTRICAL ENGINEERING AND 
APPLIED PHYSICS DEPARTMENT 


tS See are INVITED for an ADDITIONAL 
ASSISTANT LECTURER and DEMONSTRATOR in 
each of the above Departments. Commencing salary, 

according to qualifications and experience, £225 to 
£315, rising afterwards to a maximum of £400 or £450. 
Particulars and forms of application can be obtained 


CIVIL 














The Publisher of ‘‘ The Engineer”’ 
is desirous of purchasing compl -te 
volumes of ‘‘The Engineer’’ for 
the years 1915, 16, 17 and 18. 
He would be much obliged if any- 


one who has copies to dispose of 


would kindly communicate with him. 

























PUBLIC NOTICES 





° ° a2. m . 
Birmingham Municipal Technical 
SCHOOL. 
APPLICATIONS are INVITED for . 
SHIP in MECHANICAL ENGINEER 
appointment is on a salary scale of ao rising to 
ESBU. The commencing salary offered | will be 
dependent upon the experience of the applicant. In 
addition to the salary, there is at the present time a 
war allowance of £74 to £78 per annum. 
Full pordioninzs may be obtained on 
the SECRETARY, Municipal Technical 
suffolk-street, ‘Birmingham 


UNIVERSITY OF > MANCHESTE R 


(FACULTY OF TECHNOLOGY) 
MANCHESTER MUNICIPAL 


COLLEGE OF TECHNOLOGY 


APPOINTMENT OF 


SENIOR LECTURER IN 
MECHANICAL ENGINEERING 


The City Council and the University of Manchester 
jointly invite APPLICATIONS for the SENIOR 
LECTURESHIP in MECHANICAL ENGINEERING, 
with the title and status of Reader in Applied Thermo- 
dynamics in the University of Manchester and in the 
College of Technolozy 
Salary, £6u0 per one. 
Conditions of appointment and form of application 
may be obtained from the REGISTRAR, College of 
Technology, Manchester. e last day for the receipt 
of applications is Tnursday, 15th January, 1920. 
Canvassing, either directly or indirectly, will dis- 
2859 


qualify a candidate for appointment. 
f 
[ihe I 
WORKS ACCOUNTANTS 
(Limited by Guarantee). 
Donnington House, Norfolk-street, 
LONDON, W.C. 2. 


Pa RE- 
; The 





applicaticn to 
School, 
2784 











nstitute of Cost and 


Strand, 


President 


THE RIGHT HONOURABLE LORD LEVERHULME. 


AN INAUGURAL MEETING 
will be held on 
WEDNESDAY, aenconpe wt l7tH, 1919, 


THE HALL OF THE INSTITU TE OF CHARTERED 
ENT AGENTS, 


STAPLE INN Bt ALDINGS, HOLi BORN, WC. 2. 


Chairman : Sir ROBERT HADFIELD, Bart., 1.Sc 
F.RS 
Speakers : W. HOWARD = AZELL, Esq., J.P. 
HENRY w. LLINGHAM, Esa. 
M.LM.E., M.A.S.M.E. 





Admission by ticket only, which can be »bta ved tr 
the Secretary at the above address. 237 


[»stitute of Industrial Adminis- 
TRATION 

(Trustees, a incorporation, H. 8S. 

id E. T. ELBOURNE). 

LECTURE RS” KEQU IRED in ‘London and Frovinces 
to give short Evening Courses of Practical Instruction 
in Special Subjects. Gentlemen having the neces- 
sary experience in Works Administration (Technical, 
Labour and Commercial), who are prepared to consider 
ee educational work of tnis character, are 
VITED to COMMUNICATE with HON ; 
institute of ~yemenec 21 Administration, 110, 


street, S.W 

Tre 2 National Foremen’s 
CIATION of the 

ENGINEERING AND ALLIED TRADES. 

(Registered under the Trade Union Act. 

An Association specifically formed to look after the 

interests of Foremen in their Supervisory Capacity. 

All communications to Head Offices : 

‘ zID, 81, High Holborn. 

General Secretary. London, W.4 





“4 ! 





B. BRINDLEY 


Victoria- 
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FINAMSIAL 


Anglo-Persian Oil Co., Ld. 


Anglo- 


Tse Tenth Ordinary General Meeting of the 


Persian Oi! Co., Ltd., was held at Winchester House, 
Old Broadstreet,-E.C.. on December sth, Sir Charles 
Greenway, Bart., the Chairman, presiding, 


The SECRETARY (Mr. F. Macindoe) having read the 


notice convening the meeting and the report of the | 


Auditors, 

The CHAIRMAN said: Gentlemen, we again have the 
satisfaction of laying before you a most satisfactery 
statement of the company’s position, and with the 
large ex of the y’s operations which are 
now ‘ftt s or under contemplation and the 
growing demand all over the world for petroleum pro- 
ducts of all kinds, I think we may look forward with 
absolute confidence to further largely increased pros- 
perity from year to year, as the business of the 
company becomes developed to an extent corresponding 
more to its great potentialities. 


BALANCE SHEET. 
the company’s accounts, 





In dealing with { will 


follow the usual procedure of first commenting upon | 


the balance sheet. Taking the first two items, you 
will see that on the debit side there was no h issue 
of either share capital or debenture stock during the 
year covered by the accounts, but, as you are aware, 
we are now making a large issue of capital, regarding 
which I shal! later on have some remarks to make. The 
next item calling for remark is the amount 
£45,266 10s. 3d. standing at the credit of our em- 
ployees’ provident pension and insurance fund. 
was made up of a 5 per cent. contribution on the 
amount of their salaries by the employees and of a 
like percentage by the company, to the employees’ 
provident fund, and of a contribution by 


the equivalent of 10 


pany of £21,030 12s. 2d., 
cent. on the salaries, to the pension and insurance 
fund. You will, I am sure, all be pleased to see that 


this substantial start has been made in the scheme 
of which I outlined the details at the last annual 
meeting, and it will no doubt be gratifying to the 
employees to know that it is the intention of the 


board to augment the company’s contributions to the | 


pension and insurance fund from year to year as 
profits increase, so that employees may share liberally 
in the prosperity of the company. 

The item of £1,200,000 which has been placed to 
reserve is an estimate of our liability for excess profits 
duty for the whole of the periods since the excess 
profits duty first came into operation. 

The next item calling for remark is that 
** Reserves.”” you will see have been auz- 
mented by £530,000, and I have no doubt that you 
will all approve of the prudence which has prompted 
us te conserve as large a portion of our profits as 
possible in the form of reserves instead of disposing 
of the bulk of them in payment of dividends, par- 
ticularly im view of the large amount of capital 
expenditure we have ahead of us. 

Coming now to the assets side of the balance sheet, 
there is very little, I think, requiring explanation. 
One item which shows a very large increase is 
““ Stocks of stores and materials at field and_re- 
finery.’’ This increase is due partly to the growth of 
our business necessitating the retention of larger 
stocks, but chiefly to the large increase in cost of all 
materials, particularly tin-plates, shooks, and 
chemicals, of which these stocks largely consist. The 
amount due to us by the Persian Government in 
respect of the claim for losses sustained by the cutting 
of our pipe line in 1915 has been reduced by the credit 
of further royalty. In connection with this item, I 
am glad to say that negotiations of a friendly cha¥- 
acter are now proceeding with the Persian Foreign 
Minister, Prince Nasrut-ed-Dowleh, who came over 
here recently with the Shah, with a view té arriving 
at a settlement with the Persian Government of this 
and all other outstanding questions. 


PROFIT AND ACCOUNT. 


Turning now to the profit and loss account, you 
will see that the net profit for the year under review, 
after making ample allowances for depreciation -and 
paying debenture interest and royalty, was 
£2,010,805 7s. 7d., as compared with £1,308,558 6s. 1d 
the previous year, or an 
£700,000. This is a very satisfactory result indeed 
particularly in view of the fact that we had to contend 
against two adverse factors, viz.- (1) that our fleet 
was under requisition for practically the whole of the 
year and that the earnings from this source were 
therefore very small; and (2) that the profits of our 
distributing companies were also on a much reduced 
scale, owing to their businesses having been carried 
on by them on account of the Government on a basis 
whieh only gave them a small commission on sales. 
The increased profits were due mainly to a larger 
throughput and to the better prices realised abroad 
for some of our products. 
will be a further increase in throughput and increased 
earnings from our fleet, and I think we may con 
fidently look forward to a profit of not less than 
£2,500,000 in our next accounts. 

The balance remaining at the credit of profit and 
loss account, after making the various allocations to 


LOSS 


reserves to which I have already referr is 
£735,527719s. 8d. Of this sum, £120,000 has already 
been paid away in respect of preference share 


dividends, and it is now proposed to declare a further 
participating dividend on the preference shares at the 
rate of 2 per cent. per annum, and a dividend of 
10 per cent. per annum, free of income tax, on the 
ordinary shares, leaving a balance of £275,5 

to be carried forward. 


THE RETURN ON GOVERNMENT CAPITAL. 


When addressing you at the last meeting I pointed 
out the return which His Majesty’s Government were 
then getting on the capital they had invested in the 
eompany. The return to the 
year with which I am now dealing, taking 
account their interest in the sums which have been 
placed to reserves, is a very handsome one, and well 
justifies them in their investment. In i 
have previously pointed out, they derive a great 
financial benefit from the favourable contracts whieh 
they have been able to make with the-company for 
fuel oil and other products as a consideration for their 
investment. 


increase of more than | tonna: 
‘ bringing our fleet 


Government for the | 
into | 


of | 
This | 


the com- | 
per | 





In the current year there | 


27 19s. 8d. | 
| Homelikht 


As has been pointed out in the report, the further | 


extensions for which fresh capita! was raised two 
years ago are not yet in operation. When they are 
completed the throughput will be doubled, and there 
is every reason for anticipating that the profits will 
show a corresponding increase. 

NEW CAPITAL. 

To provide for the further developments forecasted 
in my remarks at the last annual meeting, and for 
others which have since been resolved upon, we have, 
as you are all aware, just made an issue of 
£10,160,000 of new capital—£4.500.000 in the form of 
ordinary shares which have all been taken up at par 
by the ordinary shareholders, viz., £3,000,000 by His 
Majesty’s Gevernment and £1,500,000 by the other 
ordinary sh: reolders, £3,000.000 in 6 per cent. par- 
ticipating pieference shares, and £2,600,000 in 5 per 
cent. debentures which have been offered to the public. 
The two latter issues were offered on what think 
may be regarded as extremely favourable terms. I 
am unable as yet to state the definite results of the 
issue, owing to the enormous number of applications 
which have to be dealt with, but it is already evident 
that the preference shares will be very largely over- 


subseribed, although the applications for the deben- 
ture stock, [ am sorry to say, are somewhat dis- 
appointing. 

To permit of this new capital being raised, an 


extraordinary meeting of the company and meetings | 
of the debenture holders and preference shareholders 
were held on the Ist instant, at which resolutions 
authorising the increase of the capital of the 
company to £20,000,000 and the issues [ have referred 
to were unanimously adopted. 

The programme of further developments for which 
this additional capital is required includes (1) addi- 
tional pipe Jines and pumping stations to enable us to 
transport a largety increased ontput of crude oil ; (2) 
further extensions to the refineries in Persia ; (3) the 
completion of the refinery now being constructed at 
(4) the establishment of a large number of 


Swansea ; 
additional fuel oil bunkering instaliations in th 
United Kingdom and abroad; (5) 'ar-° additions red 


facilities of the Brtikh Petroleum 





the distributing 





| the demands of shipowners for this form of fuel, 


| 
| 
| 
it 
| 
4 





Shen a position that wi 


FINANCIAL 





| anglo-Persian Oil Co., Ld. (cont.) 


Co, and the Homelicht Oil Co.; (6) the acquisition 
of a number of additional tank steamers; (7) the 
exploration and testing of new territories in various 
parts of the world ; -(8) €1,000,000 new capital which 
we have undertaken to a to a company called 
* Scottish Oils, Ltd.."’ which has been formed to put 
the Scottish shale oil industry on a more satisfactory 
basis, &c. &c, These developments are all of a more 
por less remunerative character, and when they have 
| been brought into operation the profits of the com- 
pany will be materially enhanced. 


FIELDS AND PRODUCTION. 


The fields from which we are producing still main- 
| tain their extraordinary high rate of yield, the only 
limit te production being. as before, the extent of our 
transpoit and refining See. As you will have 
| gathered, however, from the of extensi 
we have before us, every eftort. is being made to extend 
| these “facilitiés “as quickly ~as possible to the full 
| economic extent of the capacity of the fields. Ne 
| fresh fields have been proved since I last addressed 
|; you, but the testing operations to which 1 then 
referred, and also others,: are being carried on 
actively and give promise of favourable results. 


REFINERIES AND PIPE LINES. 


As T have already mentioned, the extensions to our 
| refinery and pipe lines in Persia, which ve been in 
| hand for some ‘time past and which, when I last 
| addressed you, we hoped would be brought into 
| operation @uring the present vear, are not yet com- 
pleted. This has been extremely disappointing to us, 
| but at the same time this. delay is scarcely a matter 





| of surprise, since the amount of work involved is very 
great and the difficulties in the way of obtaining 
delivery of plant, and also in the matter of labour, 
have been extreme. 


to an early conclusion. 

The work at the Swansea refinery is also making as 
satisfactory progress as can be expected under present 
labour conditions, and we hope to be able to begin 





I can only say that our staff in | 
Persia are striving their utmost to bring this work | 


operations there some ‘time’ during the course of the | 


conting year. 

As you are all aware, we have recently acquired a 
controlling interest in the Scottish Shale Oil Com- 
panies, through the company to which I have just 


refining facilities in this country. The refineries of 
these companies have a combined capacity much in 
excess. of the present output of shale oil, and our 
intention is to supply them with such ‘additional 
quantities of natural crude oil from Persia or else- 


referred, and have thereby added considerably to our | 


where as may be necessary to enable the refineries to | 


be utilised to the full extent of their capacity. 
will not only effect a substantial reduction in the 
present refining costs of shale oil, but also by com- 
hining the management of ‘these concerns under one 
company, largely reduce -the costs: of administration. 
~ 

keep alive a home 
many thousands of ‘men, 
to destruction, sinee shale oil, with present high costs 
for the labour and fuel — for mining and re- 
terting the shale and heavy administration 
expenses involved in working independently a number 
of companies, each having on 4 a@ comparatively small 
production, cannot, even when produced in 

country, possibly compete with natural petroleum 
obtained in large quantities either from flowing wells 


industry giving- employment to 


This | 
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Anglo-Persian Oil. Co., Ld. (chat) 


gentleman, and IT hope that a satisfactory solution of 
them will be shortly arrived at. 

The Imperial Commissioner—His Excellency Farid- 
es-Sultaneh—has lent us valuable assistance during 
the past year, and I cannot speak too highly of the 
diplomacy and tact which has been displayed by him 
in his endeavours to promote the interests of his 
Government and at the same time avoid difficult 
positions with this company. 

STAFF. 

Before concluding my remarks I would again like to 
express our great appreciation of the services which 
have been rendered to us by our staff in this country, 


in Persia, and elsewhere. For some years past our 
company has been undergoing a process of continuous 
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A bertillery and District Water ater 


BO 

POWER PLANT AND MAC HINER) { 

cont above Board are prepared to receive sp ECIFI. 
CATIONS wad TENDERS for the SUPPLY 

ERECTION of the following POWER PLaxp 2! 

MACHINERY, to be used in the ‘construction of te 


Grwyne> Fawr Seaereaie Works : 
(1) No, 2 GENERATOR SETS, each consi 
gas engine, with suction gas plant, 
py re No, 1 200 B.ALP, 


Or Stelantinity. ** DIESEL" E 
driving. similar dynamos 
CABLEWA 


isting of 
Starter aud 
dynanio, D.C. 


NGINES complete 


(2) No, 2 YS with travelling head and 
ont towers, electrically aren. working load 
tons on maximum span of 1100ft wi 


(3) 
(4) 


No 2 STONE CRUSHERS, electrically drive 
with motors, screens, and elevators, ge 
No 1 SET of STONE ag SHER anc 


: , 
ROLLS, electrically drive: SAND 


and rapid expansion, and this has necessarily thrown 

upon the staff a great amount of additional work | (5) No. 2 Halt-yard CONC RETE MIXERS, elop 
beyond that involved in a stationary or gradually | trically driven, complete with hoppers anil 
expanding business. This additional work has been | water tanks. F 
particularly onerous during the years of the war when | (6) No. 1 Double-caged CONCRETE HOIs'?, wit 
our staff was much depleted, but our employees have | tipping bucket, electric hoisting mot«; recely” 
one and all responded loyally and ungrudgingly to | ing hoppers, main and auviliary chutes com 
these extra calls upon their services, and I am sure _. blete. 

you will agree with me that they deserve our warmest (7) No. 2 ELECTRIC TRAVELL — CRANES 
thanks. During the past few months [ am pleased to | capacity 3 to 4 tons at 40ft. r: map 
say that we have been able to largely augment our | (8) No. 1 STEAM TRAVELLING CRANE, capa. 
staff and [ hope that this will help to lighten the | city 5 tons at 50ft. radius a 
burden of their labours, with mutual advantage to | (9) No. AIR . COMPRESSOR, With electric 
both themselves and the courpany, | motor, capacity 500 c. feet free air per minute 

I should also like to take this opportunity ia | _ With air receiver complete, ’ 
expressing Our great regret at the death of our old Further particulars can be obtained =f»... the 
friend and adviser, Sir Boverton Redwood. As you | Board’s Engineer; Mr. J. FRANCIS yc PP, M. Inat 
all know, he always took a great interest in this com- | C.E — Bank Chambers, Bridge-stree:, New. 
pany from its inception—in fact, the company owes | port, 
its existence very largely to him—and in losing him | The Board. do not bind themselves to accept the 
we have lost a most valued and trusted friend and | lowest or.any ‘Tender. 
adviser. | 9th December, 1919. 2848 

I now bee to move :—** That the report of the |; —_-_~—__ 
| directors, balance-sheet, and weent and — eeeount 
for the year ended 30th March, 1919, be received, > 
approved, and adopted,” and I will ask Lord Inech- Municipal C ‘ouneil of Petienais 

| cape kindly to second this motion, BUR 

a 7.) . - og CONTRACT "952. 

The Rt, Hon, Lorp Inchearr, G.C.M.G., K.CS.1..| Sealed TENDERS, endorsed “ Contract 952."" will 
K.C.1.E., seconded the resolution, and, no questions | be received by the Town Clerk, Tender Box, Muted 
being asked, it was at once put to the meeting an! | Offices, Johannesburg, not later than 12 noon, oth 
carried unanimously. | February. 1920. for NORTHERN EXTENSION 4s 

The CHaimMAN: Gentlemen, the next business GERATING PLANT, ABATTOIRS, DRAW 
before the meeting is to declare dividends, and I now | INGS and DOCUMENTS can be viewed at thy 
beg to move -—11) That a participating dividend | | Council’; London Agents, Messrs. E. W. Carling and 
at the rate of 2 per cent. per annum, less income tax, | Co,, St. Dunstan's Buildings, St. Dunstan’s-hill, 
be paid on the preference shares in respect of the year | London, E.€.3, -and copies obtained on deposit of 
ended 31st March, 1919, and that such dividend be | £2 28 : y 
paid, together with the dividend at the rate of 6 per | The lowest or any Tender will not necessarily be 
cent. per annum for the half-year ended on the 30th | cepted. 2 eet : 

September last, payable on the 3ist January, 1920. | G. 8. BURT ANDREWS, 
| and (2) That a dividend at the rate of 10 per cent. per ‘Town Engineer, 
Johnanesines. 


these combined econonries we -hhope to be able te | 


which otherwise was doomed | 


this | 


or by pumping. 
We have also under contemplation the erection of 
refineries in other parts of the world, it ing a | 


demonstratable fact that to such extent as the pro 
ducts can be disposed of in such countries, it is far 
more economical to refine the crude oil in the countries 
where than the 
| countries where the crude 
point regarding which there has been some difference 
of opinion in the past.among oil producers, but w 


accepted as an axiom. So 


is now pretty generally . , 
much so, that I understaud some of the other big oil 
producers are now proposing to follow the lead of 


this company in this respect. 
FLEET. 

When IT last addressed you the total deadweight 
eapacity of the fleet then afloat was 162,000 tons. 
| To-day it is 230,000 tons, and we have contracted for 
tonnage to the extent of a further 270,000 tons, 
‘* in esse "’ or **-in posse ”” up toa 
| total of 500,000 tons The value of our fleet 
afloat, at to-day’s market values. is in the neighbour- 
hood of £7,000,000, and when the boats now building 


hich | 


| heartily support his re-election. 


annum, free of income tax, 


shares in respect of the year ended 31st March, 1919, 


and that such | dividend be also paid on the 31st} 
January, 1920." 
Mr. Joun T. Canartiy seconded the resolution, which 


was unanimously agreed 

The CHAIRMAN: The next business before the meet- 
is the election of directors. As you will have seen 
from the report, Sir Frederick Black, K.C.B., and Mr. 
J. B. Lloyd have been elected to the board since our 
last meeting. Under Article 82 of the Articles of | 
Association they nee retire and need to be re-elected 
Sir Frederick Black is well known to all of you, and I 


am sure you will agree with me that this company has | grag 


fortunate in securing his services and will 
Mr. Lloyd is also a 

valuable acquisition to the board by virtue of his leas 
acquaintancte with the of! business, pat cmety on its 

financial and eommmercial sides, and Ihave no doubt 
that he will equally command your support. The 
directors retiring by rotation are Admiral Slade, Mr. 
R. Watson, and myself. As I am one of the number 


been very 


| of retiring members, I think it better that this resolu- 


| G.O.M.G., GA 


| Frederick Black and of Mr. 


now | 


or contracted for are delivered it will amount to not | 


less than £15,000,000. These doubtless seem large 
figures, but to provide for the eventual requirements 
| of our business it will be necessary to make still 
further large additions to our fleet, and no oppor- 
tunity will be lest ef deing this whenever favourable 
opportunities may occur. _In some quarters fears have 
been expressed that the amount of tanker tonnage 
available will before long be in excess of the world’s 
requirements, but personally I have no fears on this 
point, as the great expansion in the consumption of 
petroleum products of all kinds, particularly of fuel 
oil and of benzine, which is certain to come about 
within the next few years, and the consequent 
impetus that will be given to production all over the 
world, will, in my opinion, give ample employment 
to all the. bunker tonnage that is likely to be pro- 
duced for many years to come, 


DISTRIBUTING ORGANISATION. 


As T have already indicated, the profits of our dis- 
tributing concerns——the British Petroleum Co. and the 
Ot! Co.—were adversely affected. during 
the vear under review by the restrictions which neces- 
sarily had te be imposed during the war on the sale of 
petroleum products. Similarly, this year will 
adversely affected, although to a smaller extent, but 
now that all restrictions have been removed we are 
making extensive additions to both our coastal and 
inJand depots.throughout the United Kingdom with a 
view to establishing a selling organisation that will be 
second to none in this country, and thereby securing 
li enable us to cater for a substantial 
share of the British trade in petroleum products of all 
kinds. In the carrying out of this object the old- 
established distributing organisations which had been 
created in Scotland by the shale companies recently 
taken over by us will, it is needless to say, be a very 
valuable adjunct. 

ve have been unable, owing to the restrictions I 
have referred to, to take any part at all in the petrol 
trade ef this country since the — Petroleum” Co. 
ceased to act as distributors of ‘*‘ Shell *’ petrol at the 
end of 1917, but now that all sasbescebene have been 
removed our distributing concerns are again entering 
the market for this product. Our “‘ B.P."’ brand of 
petrol—which, I venture to predict, will one day be 
the most favoured brand among all British motorists— 
is already on sale at many garages throughout the 
country, although until our benzine distributing 
arrangements are more complete supplies will neces- 
sarily be limi These concerns will also act as 
our distributing organisations this country for 
kerosene, white spirit, fuel oil, gas oil, lubricating 
oils, and “oll other petroleum products. For the 
bunkering trade in fuel oil we are registering a 
separate company, which will be in a position to — 

oth 
tor burning under boilers and for internal combustion 
substantial way. 


engines, in a very 
POLITICIAL SITUATION, 
The improved political situation between this 


country and Persia, to which I referred at the last 
meeting, has since, as you all known, been followed 
by the conclusion of an agreement between the two 
countries which will, I venture to think, eement the 
relations of the two nations for all time: since on the 
one part it. ensures the maintenance of the indepen- 
dence of Persia and a prosperous future for her, and 
on the other the permanent establishment of a friendly 
and independent power in a part of the world in which 
this country has important interests. I Sy at the 
last meeting that we then expected to learn of the 
result of the discussiops which were at that time prc- 
— through our representative at Teheran in regard 
o the settlement of the various soniions outmontins 
men 8- 


between us and the Persian Gov 
cussions were, however, postponed for the arrival in 
this country of the Persian Foreign —His 


Highness Prince Firouz Mirza, ners 


who came over recently with H.I.M. the 8 ene 
questions are now being taken up actively ath this | 





| of unusual and almost unimaginable magnitude. 


be | 


tion should be proposed by someone else, and perhaps 
Lord Southborough will kindly move it. 


The Rt. Hon. Lorp Sovrnpoxoven, 
V0: Gentlemen, 
That the a to the beard of Sir 

J. B. Lloyd be confirmed, 
and that Sir Charles Greenway, Admiral Slade, and 
Mr. R. I. Watson, who retire by rotation and are 


P.C.. G.C.B.. 


in proposing :— 


eligible for re-election, be and are hereby re-elected 
members of the board."’ 
Sir Hvuew 8S. Barnes, K.C.S.1., K.C.V.O., seconded 


the motion, which was passed unanimously. 


On the motion of Mr. Prorwero, seconded by Mr. 
Davi McCowan, Messrs. Brown, Fleming, and 
Murray were re-elected auditors for the financial year 
1919-20. 

Sir J. D. Rees, M.P.: If the meeting is over T am 
sure that we should not like to separate without pass- 
ing a hearty vote of thanks to the Chairman. Sir 
Charles Greenway leads us through a maze of finance 
with such facility that we become at home with _— 

en 
we see assets of £13,500,000 in the balance-sheet. the 
capital to be increased to £20,000,000, and a dividend 
involving the payment of £2,000,000, we can 
thoroughly appreciate how much we are indebted to 
the Chairman for taking us through all these figures 
in such a simple and intelligible fashion. That, in 
my opinion, is the supreme merit ina chairman, just 
as it is the supreme merit in a shareholder to hold 
his tongue and -pocket his dividend,-when he is for- 
tunate enough to get one. I should like to say, more- 
over, that I think the shareholders on this side of the 
table have sufficient imagination to be proud of the 
wide scope and the ample and statesmanlike manage- 
ment of this vast concern, and I should like to express 
our gratitude not only to the Chairman and to the 
gentlemen with him on the board, but also to the able 
agents of this vast concern in many parts of the world, 
have conducted our 


| for the. nner in which they 
affairs and have brought them to a successful and even 
more,” aps, I might say, to a generally and 








politically successful end. A great company like this, 
of course, flies the British flag and upholds British 
niente many parts of the world, and is con- 
ag a4 fh no small measure to cement a friendship 
with Pi to which we know in the highest politica! 
quarts” t importance is attac am sure 
that nobody can fail to notice in the few remarks 
have made; that [ have broken my own ruling as | 
to what is. the proper conduct of a shareholder by 
indulging ih some remarks myself, but I can retrieve 
my character by making those remarks as short as 
possible. If anybody will second me, I will propose 
a hearty vote of thanks to Sir Charles Greenway, and 
also to the'board and to our agents abroad for the 
successful yéar which now comes to a happy termina- 
tion at ow a I am sure we shall carry that 
(Apr ) 


Mr. ALFRED E. Hurse seconded the motion, which 
was unanimously approved. 

The CHateman: Gentlemen, I have to thank Sir 
J. 3». Rees very heartily for the kind manner in which 
he has referred to the way in which I perform my 
duties, and also to my colleagues on the boar It is 
needless for me to say that the position which I hold 
is one that I very much appreciate, and one that I 
regard as one of the highest honoufs in the country. 
The Anglo-Persian Oil Co., I have no doubt, in the 
course.of time will be one of the most powerful com- 
mereial updértakings in this country, if not the most 
powerful, and it will always give me the greatest 
satisfaction to know that the work which has been 
done by me and by my colleagues is duly appreciated. 
(Applause. ) ‘ 


The proceedings then terminated. 
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Phe 6 Go 


vernors of the South- 
es; POLYTECHNIC INSTITUTE. 


Chelsea, 3. w , INVITE OFFERS for the PURCHASE 
of a COMPOUND TANDEM HORIZ ZONTAL DROP 
VALVE STEAM ENGINE, by Easton 


be paid on the ordinary | 


| 


| 


| 





| 


{ have much pleasure | 


» Hovesntcr, 1919 2788 


Romford Rural [ Viatelat Cc oun 


UPMINSTER SEWERAGE. 
No. -OUTFALL SEWER 

The neil are prepared to consider TENDERS 
for - Bi CONSTRUCTION of an OUTFALL SEWER 
| from Cranham-lane, Upminster, to Site of Proposed 
Sewage Disposal Works, Great Warley, Essex. con 
prising about 2? miles of 12in. and 15in. pipe sewers 
with marholes, screening chamber, &c. 

Contractors desirous of tendering can inspect the 
wings, specification, and schedule of «quantities. 
_ ——, at the office of the Consulting Engi 


bp tanned 1- 


Mr. William Fairley, Parliament Mansions 
Victoria- street, 8.W. 

Tenders, which may be cither for the works a: 

apecified or alternatives which may be proposed. to be 


lodged with the = on or before Wednesday, 
31st December, 1 
The Council do s bind themselves to accept the 


| lowest or any Tender. 
T. W. A. GREENHALGH, 
Clerk to the Council 
pros street, Romford, 
December, 1919. 


Rugby Urban District Council, 
ACHINERY BROKERS AND OTHERS 

The above Council invite TENDERS for the PU! - 
COMPOUND 


16a, 
2743 


CHASE of the existing Hathorn-Davey 
ENGINE and PUMP at their Avon Waterwork-, 
Rugby. The engine and pump, which is direc 


acting, is in good working condition, capable of pump, 
ing 30,000 gallons of water per hour. 

Same may be seen by appointment. 
and en “Engine, &c., Avon 
must be delivered to the undersigned not 
Twelve noon, Monday, the 29th inst. 

The Council do not bind themselves to accept the 
highest or any Tender, 

JOHN H. SHARP, 
Engineer and Surveyor 
Benn Buildings, High-street, Rugby, 
4th December, 1919. 


Tenders, sealed 
Waterworks,” 
later than 


781 


Great Indian Peninacls 


ie 
T RAILWAY COMPANY. 


The Directors are prepared to receive TENDERS 
for the SUPPLY of the following STORES, namely 
Fee for 
Specification 








STEEL RAILS. : £1 
CAST TRON POT SLEEPERS . 1 
COPPER “RODS... -..2..--+0: 108 
oe OPEN - HEARTH 

OILER PLATES .............. 7s. 6d 
FIRE BRICKS and FIRE CLAY..... s. 6d 


Specifications and forms of Tender may be obtalned 
at this office on payment of the fee for the specification 
which payment will not be returned. 

The fee should accompany any application by post. 

Tenders must be delive in separate envelopes, 
sealed and addressed to the undersigned, marked 
** Tender for Steel Rails,”’ or as the case may be, pot 
later than Eleven o’clock a.m. on Wednesday, tht 
3ist December, 1919 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

R. H. WALPOLE, 
Secretary 
Company's Offices, 
48, Copthall-avenue, B.C. 2, 


London, 10th December, 1919 2865 





Tyne Improvement Commission. 
DREDGING PLANT. 

The Tyne Improvement Commissioners are prepare! 

to receive TENDERS for the CONSTRUCTION ant 

DELIVERY in the Tyne of the undermentione’ 


ONE Non-propelled Gear-driven Centre | .adder 
Barge-loading BUCKET ad ie ad 
TWO bag HOPPER BA — each with 
capacity of about 800 t 


hop 
ONE STEEL BARGE fitted with “Steam Crane and 

Copies of the form of Tender and general specifica 
tion may be obtained from this office on payment of 4 
deposit of Five Guineas for the specifications. &« 
of the dredger and the hopper barges mespectively. 
and One Guinea for the specification, &c., of the 
steel barge. The om will be returned on receil! 
of a bona fide Ten 


Tenderers are requeilel to submit with i f 
Tenders detail specifications and. ee of Ue 
veasel, or Vessels, for which they are tenderin s 
Tenders, in sealed envelopes, endorsed ‘ beet 
unders 


Predging Plant,’’ to be addressed to the 
and defivered to him not later than Noon on the ! 
January, 1920. F 
The Commissioners do not bind themselves to accel’ 
the lowest or any Tender. 
By Order, 
’ J. MeD. MANSON, : 
General Manager and Secretary: 
Tyne Improvement Commission, 
Newcastle-upon-Tyne, 
5th Deeember, 1919. 


2h 
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an 
Taunton, 100 H.P.. cylinders 9in. ee Ae, with 24in. 
Stroke, compiens wit with om . throttle and 


expansion ,g0" , speed i 
between 41 120" rev revs. Suita oF an educationa' 
institution, The Governors do ey bind ar, to 


aecept the highést or any Offer, 


For continuation of Public 
Notices see page iil 
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British Railway Workshops _ in 
War Time. 
No. XII.* 
THE GORTON AND DUKINFIELD SHOPS OF THE 


GREAT CENTRAL RATLWAY COMPANY. 


THE work done in the Great Central Railway Com- 
pany’s locomotive and carriage and wagon workshops 


side Sir W. G. Armstrong, Whitworth and Co.’s works 
at Openshaw. 

Another task of interest was the conversion of 
four six-wheeled engine tenders into articulated 
trucks for the conveyance of big guns. Fig. 83a 
illustrates a set of four carrying one of the 100-ton 
guns for the Queen Elizabeth. Fig. 79 is a diagram 
of the weights and axle loads, from which it will 
be seen that whilst the gun and trucks weighed 159.3 
tons, the weights were so distributed that the maxi- 
mum axle load was 14.8 tons only. 


GUN, 100 rows (15"sone,) 
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FIG. 79 


at Gorton and Dukinfield, under the supervision of 
Mr. John G. Robinson, the chief mechanical engineer, 
and his staff, was of a very varied character, and 
included some large and unusual items. 

The first task was to furnish two ambulance trains 

Nos. 1 and 2--for the War-office. The order for 
these trains was received on August 5th, 1914, and 
the work was done at Dukinfield. No. 1) was 
despatched to Southampton at noon on August 24th, 

1914, and No. 2 on the 26th, which dates, when com- 
pared with those given in our previous articles, suggest 
that the Great Central's trains were the first to be 
ready. These trains consisted originally of nine 
vehicles each, and subsequently they were returned 
to Dukinfield for one additional coach to be added 
to each train. No. 15 ambulance train was ordered 
in February, 1915, and was despatched on March 
23rd, 1915. After the United States entered the war, 
an ambulance train for the American troops on the 
Continent was constructed. It consisted of sixteen 
vehicles, similar to those illustrated in THE ENGINEER, 
of October 26th, 1917, and was ordered on September 
8th, 1917, and delivered on April 3rd, 1918. 

The company adapted, by affixing serew couplings 
and other fittings suitable for continental use, 2767 
10-ton wagons, and a further 500 wagons, similarly 
adapted, were fitted with hinged tops-—as shown in 
Fig. 88, page 590. These wagons were used overseas 
for conveying ammunition. Thirty-five goods brakes, 
with a tare of 11 tons 11 ewt., were built for use in 
Egypt. 

Other work carried out was the alteration of some 
well trucks, so as to give greater depth for carrying 
armour plates. The structure gauge considerations 
govern the height of load above rail level, whilst 
permanent way structures on the track necessitate 
a minimum clearance immediately above rail level. 
Some of the existing well trucks were made available 
for carrying a maximum depth of load by arranging 
a floor under the two central longitudinal girders 
with the underside of this floor 7in. from the rail level 
to enable the trucks to run over other railway com- 
panies’ systems. The floor was made as thin as pos- 
sible, consistent with it having the necessary strength 
to take the weight of any armour plate that can be 


AXLE LOADS OF TENDERS ARRANGED FOR CARRYING BIG GUNS 


The illustration, Fig. 832, affords an opportunity 
to pass easily to the subject of guns, gun parts and 
munitions. Ten travelling carriages for 6in. naval 
guns were made at Gorton, and we see in Fig. 83) 





were also made eighty-eight trunnion brackets— 
Fig. 85-—for 4in. guns. 

For 3in. anti-aircraft guns, 178 sets of pedestals 
were made, of which Fig. 80 shows the frames of 
plate steel. The construction of four hundred rocking 
arms for high-angle gun sights was an undertaking 
ealling for patience and careful manipulation in the 
various machine operations required in process of 
manufacture. 

One of the biggest machine jobs done at Gorton 
was on 307 block couplings for limbers—Fig. 81. 
The forged weight of the block was 6 ewt. 1 qr. 2 Ib., 
and when finished it weighed 1 ewt. 2 qr. 17 lb. 

Amongst other parts supplied were rings for 
director training racks, of which 198 were made 
at Gorton, where they were machined complete 
except the teeth; reservoirs to contain compressed 
air for submarines, of which 757 were machined inside 
and out; and motor lorry mounts, of which 73 sets 
were supplied. An interesting item was the pressing 
and forming of 5802 bullet-proof shield plates. They 
were of various shapes and sizes and made of plate 
.104in. thick. Another delicate job, owing to the 
need for extreme accuracy, was the casting and 
machining of 133 bronze range dial cases for 4in. 
guns. Other items include 1000 drop stamps for lugs 
of 651b. bombs and 1000 for 100 1b. bombs, 7736 
drop stamped striking and reversing forks for motor 
cars and 710 drop stamped clutch couplings. At 
Dukinfield 9500 drop forgings of water indicators of 
various sizes were made for the Admiralty. For 
rifles 5647 breech bolts, 5136 nose caps and 5754 
rifle bodies were drop stamped at Gorton. A con- 
siderable quantity of practice shot for the Admiralty 
was cast, machined, banded and painted... Of 6in. 
diameter there were 6000, of 12in. 800,-and of 14in. 





























FIG. 80—-ANTI-AIRCRAFT GUN PEDESTAL FRAMES 


one of them, with gun complete, mounted on a well 
wagon ready for transit. Ten carriages for 8in. 
howitzers were also supplied. 

A ticklish job done at Gorton was building, machin- 
ing and finishing complete seventy-five saddles for 


FIG. 8i—BLOCK COUPLINGS FOR LIMBERS 


390. At Gorton, 76,909 Gin. H.E. shells were 
machined, banded, internally varnished and painted, 
ready for filling. The company made its own nose 
piece and base plate stampings, being supplied with 
the rough shell forging only. In addition to the 











. FIG. 82--EIGHT-COUPLED ENGINE DESIGNED FOR THE 


carried within the upper limits of the structure gauge. 
Fig. 89 shows two of the altered wagons loaded 





4.5 howitzers—Figs. 86 and 87—and the building and 
partial machining of fifty more. The structures of these 


with armour plates which have a maximum vertical | saddles were mainly built up from pressings made 


measurement of practically 13ft. The photograph | 


from steel plates 8 S.W.G. thick. 


A job requiring 


trom which the engraving was made was taken out- | accurate workmanship was the seventy-five trunnion 





* No. XI. appeared November 14th 


‘ brackets—Fig. 84—also for 4.5 howitzers. 
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WAR DEPARTMENT 


stamping of the nose pieces and base plates required 
for the shells it manufactured, 31,685 nose pieces 
were also made and supplied to other manufacturers. 
Two thousand 100 Ib. H.E. bombs and one thousand 
100 Ib. incendiary bombs were made and supplied. 
The Gorton works took their share in the matter 
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of renovating cartridge cases. There were 5,513,790 
18-pounder cases renovated and 28,315 primers for 
cartridges repaired and machined. For packing 
fuses 76,300 new tin cases were made. . 

At Dukinfield 330 general service wagons, 30 water 
carts, 2150 stretchers, 2000 picketing posts and 
20,000 picketing pegs were made. The stretchers 
were ordered on September 9th, 1914, and delivery 
began in less than a week. 

Another feature that identified the Gorton works 
with the prosecution of the war was the adoption 
by the War-office of the Great Central Railway 
Company's 2-8-0 engine designed by Mr. John G. 
Robinson—Fig. 82—as the standard locomotive 
for use with the armies in France. Five hundred and 
twenty-one engines of this type were built, of which 
six were built at Gorton, three hundred and sixty- 
nine by the North British Locomotive Company, 
Limited, eighty-two by Robert Stephenson and Co., 
Limited, thirty-two by Kitson and Co., Limited, and 
thirty-two by Nasmyth, Wilson and Co.. Limited. 
Twenty sets of castings complete for the engines were 
supplied from Gorton. 

The Great Central lent fifteen 0—8—0 tender engines 
and eighteen 0—6—0 tender engines for use overseas, 
and supplied 62 tons 14 ewt. of spare parts for the 
former and 47 tons 12 ewt. for the latter. Spare 
parts of the valve motion for Belgian engines were 
also machined. 








Industrial Conditions. 


Being a portion of Lord Weir's presidential address 
to the Institute of Marine Engineers. Delivered 
in London on December 2nd. 

SomeE of my observations may have given you the 
impression that I am pessimistic as to British industry 
and its future. On the contrary, I believe that never 
in the history of our industries did the world offer 
such opportunities as it does to-day; but, equally, 
the realisation of such opportunities at no other time 
involved the supreme necessity for the display of 
imagination, energy and unity of British national 
effort. At no previous time was work more plentiful 
and employment so certain, the possibilities of in- 
creasing our old and building up new industries so 
obvious in every channel of British activity. In 
no country do there exist better craftsmen or a 
more solid nucleus of technical skill and organising 
ability, but concurrent with these advantages there 
are presented to British industry many difficulties 
and many new problems. Certain of the problems 
lend themselves for their solution to the display of 
good judgment, hard work, energy and enterprise, 
but certain others are unfortunately political and 
social in their character, and involve quite directly 
a change in the spirit—a change which can only 
come from appreciation, knowledge and education. 


NATIONALISATION. 

Among the many difficulties which assail modern 
industry and give rise to unstable conditions, we 
must reckon the present outcry for nationalisation, 
which at the moment, while strongly urged for the 
coal industry, is in reality aimed by a certain section 
of economic thought at many other industries. This 
movement is political in character, but we must 
recognise that industrial problems are every day 
becoming more and more political, and consequently 
engineers and manufacturers must take a more active 
part in dealing with these contentious questions. 

No one will deny that private enterprise and owner- 
ship have faults and disabilities, but there is no 
structure of industrial society which can claim to 
be free from fault, and assuming that the coal industry, 
for example, may represent the worst example of 
private enterprise, it is equally fair to agree that 
faults and disabilities exist in Government Depart- 
ments and to assume that a Department of Mines 
might reasonably enough constitute the worst example 
of a Government Department. The main question 
is whether the faults of private ownership are inherent 
in the system, or are they abuses of the system which 
at least has established and developed great indus- 
tries with advantage to the country. My main objec- 
tions to Government ownership, control and admini- 
stration are as follows :— 

(1) Government service does not attract and retain 
a sufficient proportion of men of energy, initiative 
and capacity. The conditions of service dampen 
the valuable quality of enthusiasm. The hierarchy 
is so great that opportunity to rise is restricted. 
Responsibility is avoided on account of the fear of 
criticism, thus spoiling initiative. The sporting and 
emulative instinct does not exist on account of the 
delay in taking action. Decisions are frequently 
made of a half-hearted and indefinite character 
dependent on approval of others. Everything must 
be judged from every point of view, resulting in pro- 
tracted discussion, delayed action or no action. 

(2) Under Government control I fear an unpro- 
gressive deve’opment and technical policy due to lack 
of enterprise and enthusiasm and to difficulty in ob- 
taining financial support. For example, a g eat leader 
such as would be requisite as Minister of Mines might 
in a business of his own be able to justify some great 
expenditure from the advice of his experts coupled 





with his own intuitive instinct, but he might be quite 
unable, as Minister of Mines, to convince the Treasury. 
Many of the largest and most successful enterprises 
in the history of industry have been examples of a 
policy directed by individual instinct, an instinct 
almost of adventure, which could never have been 
conceivably endorsed by any financial sanctioning 
authority of Government It would indeed be a 
strange and unrecognisable Treasury which would 
have financed Henry Ford to enable him to create 
in fifteen years an industry of approximately half the 
annual value of the total British coal industry. 

(3) I cannot agree that the average standard of 
industrial equipment and productive facilities would 
be raised. There is no evidence that Woolwich, 
Enfield or the adockyards have or ever had a higher 
standard of equipment than private enterprises. On 
the contrary, Government Departments have rarely 
been the leaders in introducing new methods and 
processes. 

(4) Assuming the existence of keen initiative and 
enterprise on the part of the Department, the display 
of these would be speedily stultified by the criticism 
directed in the House of Commons to matters con- 
cerning public services. This criticism and the ex- 
planations needed, while representing a legitimate 
right and privilege of Parliament, would be quite 
intolerable in the conduct of a producing industry. 
Many examples of this will suggest themselves to you. 

(5) The suggestion that overlapping, which is 
cited as an evil of private enterprise, is absent from 
Government organisation is a fallacy. There are 
many water-tight compartments in Government 
offices, and overlapping is a state of affairs by no 
means rare. 

It is adduced that the miner or other worker will, 
as an individual, work better and at a higher rate of 
intensity, and lose less time if he is under State 
employment rather than under private service. I 
suggest that there is no evidence to support this con- 
tention. Apart from the question of who owns the 
works or mine, the individual workman or miner in 
his every-day work is too remote to experience the 
slightest influence. I have known many artisans 
employed by municipal undertakings and by co- 
operative societies, and it has been my experience 
that they take situations indiscriminately under 
these services or under private enterprise. I know 
of no substantial difference in the spirit with which 
they work in the service of the Scottish Co-operative 
Society, the Glasgow Corporation or the Fairfield 
Company’s shipyard. 

A quite unusual degree of responsibility attaches 
to those who direct industrial affairs to-day, to those 
in charge of the workers’ interest no less than to those 
who represent the employing interest, and, above all, 
to the Government faced with the phenomena of an 
unsettled industrial system. 

It would appear to me that if the spirit that assails 
private ownership were directed to the bettering of 
the existing system instead of to its overthrow, it 
is practically certain that the grievances and hard- 
ships complained of could be remedied without 
recourse to gigantic experiments, the results and 
subsidiary effects of which no man is capable of pre- 
dicting. The present movement is the outcome of 
the accumulation of the conditions—social, economic 
and political—which have been concentrated and 
accelerated by the Great War. But the changed 
orientation towards industry has not affected only one 
section of society; it has affected the whole, and 
employers not less than employees are desirous of 
making an end to many abuses that have justifiably 
caused complaint and unrest, and an appreciation 
of the human aspect of employment is undoubtedly 
fuller and more generous than ever before. 

The present outstanding and legitimate demand 
of the consumer, the employer in all industries, and 
the Government speaking for the community, is a 
peremptory claim for the display of patience and a 
period of calm and stability to enable confidence to 
be regained for the future, and thus to ensure employ- 
ment for the workers in all industries. We must 
get on to firm ground again in our industrial affairs 
rather than on to the shifting sand of experimentation 
in systems. The loss of stability and confidence 
which would follow the initiation of nationalisation 
in any one big industry at present will certainly 
manifest itself in a greater degree of unemployment 
than ever, and will permanently handicap our indus- 
tries against those of countries where individual 
freedom of enterprise prevail. 


UNEMPLOYMENT. 


Of all the aspirations of Labour, the demand for 
some form of State or other insurance against un- 
employment appeals most forcibly to the entire 
community, and some scheme on a contributory 
basis may reasonably be expected to eventuate. 

My only object in referring to this matter is my 
belief that the problem is not being faced with 
sufficient courage and frankness, and that it is being 
considered in too isolated a sense. For example, 
let me quote one of the authorities on the subject— 
the Fabian Society’s pamphlet on the nationalisa- 
tion of the coal supply, submitted by Mr. Sydney 
Webb in his evidence before the Coal Commission. 
Therein the following proposition is laid down : 

“If the miners are assured that improved pro- 
cesses would deprive no man of regular employment 





at the standard rate, it is difficult not to believe that 
a Government Coal Department could in a few years 
revolutionise the processes of the backward half of 
the collieries.” 

Here we have the deliberate statement that the 
rate and extent of the application of new and improved 
processes is to be governed by the state of employ- 
ment in the particular trade to which these processes 
might apply. The adoption of such a doctrine would 
manifestly kill all hope of ever improving either the 
workers’ position or of preventing unemployment. 

Let us assume the discovery of a new system of 
transmitting energy, particularly applicable to coal| 
cutting, and having the influence of halving the 
number of miners employed at the face. According to 
Mr. Sydney Webb the adoption of this improved 
machinery is to be contingent on the existing state 
of unemployment. As my personal belief is that the 
adoption of such a policy is the best way to cause 
unemployment in this country, I venture to emphasise 
the adoption of directly the opposite policy, and to 
suggest that a concentration of effort on improving 
the conditions and processes of production along with 
the policy of freedom of employment, is the one and 
only directional step which can be taken to solve the 
unemployment difficulty. In view of the present 
world’s demand for British product, unemployment 
in this country will be measured only by the in. 
efficiency of British production of these products. 
Let it be carefully remembered that no system of 
ownership or control of any industry in any country 
can give a definite guarantee against unemployment. 
The utmost possible to be done is to secure such an 
industrial system as will give efficient and econcmica! 
production in relation to other countries. No Govern- 
ment or power can give any guarantee. It can give 
the artificial system cf doles and out-of-work allow- 
ance, merely as a nostrum, not as a cure. The only 
cure for unemployment is opportunity of emplcy- 
ment, and our efforts should be concentrated on 
establishing and widening these opportunities, not 
on trying to find scme artificial means of getting 
round the mountain range of indefinite length. We 
must establish an industrial system comprising a 
contented, steady, well-disciplined industrial corps, 
operating under broad-minded and progressive direc- 
tional authorities, assisted by the highest degree «1 
technical application of science. 

FREEDOM OF EMPLOYMENT. 

At this point it is necessary to emphasise very 
clearly the question of freedom of employment as 
evidenced by the infinite and ever-variable changes 
in industry brought about by technical progress, 
certain examples of which have been referred to 
to-night, and to which a more definite example 
might be added. 

During the war, in the engineering industry, the 
many extensions and developments of works for 
munition purposes were, as a general rule, machine 
shops for handling the products of existing foundries 
and forges, and of the products of new forges. | 
cannot think of any very extensive and comprehen- 
sive additions to the foundry capacity of the country. 
Accordingly, in the reconstruction for peace, it will 
be found, and has been found, that the machine sho}; 
capacity of the country is infinitely greater than the 
foundry capacity, with the result that new foundry 
schemes are springing up all over the country to 
bring about the proper balance of production facilities. 
Accordingly, I ask, where are the iron moulders 
coming from to operate these foundries, and I hazard 
the opinion that within the next twelve months 
under the existing conditions governing employment 
in ironfoundries, and in default of other limiting con- 
ditions the country will be short of five to seven 
thousand ironmoulders. Another example, and it 
is curious how the appreciation of these things is slow 
and belated, is disclosed in the Prime Minister's 
recent speech on housing, where he definitely pleads 
for the temporary abrogation of trade union prac- 
tices in connection with the building trades. A 
phenomenon of the war is reproduced. He ple:ds 
for the dilution of labour, without which during the 
war our enemy would have been victorious, and 
unless the change eccmes about during peace, the 
enemies of our industrial prosperity will prevail. 

One hears a constant cry for the application of 
the war lesscn of mass production. Mass production 
means specialised methods and freedom of employ- 
ment for all grades of skill. After endless bickering 
and with grudging consent a measure of freedom of 
employment was secured in wartime. Now in peace 
the old regulations apply, and the gate of employ- 
ment is closed to all but sectional interests. It 
would seem unnecessary, but it must be again re- 
peated that in any industry in any country, the 
initiation of new processes and methods enabling 
employment to be given to unskilled labour always 
in history has resulted in increased employment to 
skilled labour. The readjustment is sometimes a 
complicated one, but it takes place inevitably. 


THE MovuLpeErRs’ STRIKE. 

It has always appeared to me a strange thing why 
in an industrial country such as ours, greater interest 
is not taken by the Press and the community in the 
matters which are fundamental to our industrie | 
prosperity. The Press is certainly a potent factor il 
this phenomenon. The most intense public interest 
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is evoked by the proceedings of a wholly unimportant 
House of Lords inquiry, and columns are devoted to 
it, while the factors governing the present strike of 
the ironmoulders are dismissed in a few words, and 
with apparently little appreciation of the genuinely 
disastrous character and influence of the whole affair. 
The community do not appear to appreciate that the 
jronmoulders’ strike quite directly affects them in 
many unpleasant ways. It represents or will repre- 
sent practically eight weeks’ loss of output in every 
branch of the engineering industry in England. It 
will ruin the production programmes of the motor car 
manufacturers for a whole season, and definitely 
prevent improvements in the entire transport system 
of the country ; it seriously affects the delivery of every 
ship being built in this country, thereby affecting 
our marine transport and the cost of importing our 
food. It has delayed all reconstruction schemes, 
and must affect even the housing problem; it has 
vastly increased the unemployment dole, and added 
75,000 to the numbers of those out of work. It has 
involved enormous losses to the industry which will 
have to be paid for by the community through en- 
hanced prices; it has given employment to a large 
number of Swiss engineers and moulders instead of 
british engineers and moulders ; it has exasperated 
every foreign customer of the British engineering 
industry, and it has delayed the essential repairs and 
re-conditioning of ships, locomotives, and wagons. 
The community should be informed on these matters. 








The Smithfield Club Show. 


THe Cattle Show of the Smithfield Club, which 
opened at the Agricultural Hall, Islington, on Monday, 
December 8th, had, this year, more of its habitual 
appearance, as the Government had removed the 
restrictions which prevented the exhibition of road 
locomotives at the last Show, and there was the usual 
collection of engineering products. A general survey 
of the stands showed that they were occupied by the 
familiar classes of machinery, and in this connection 
it is noteworthy that, as has been the case for some 
years past, the most prominent exhibits were con- 
nected with road transport. Thus the majority of 
the steam engines were of the type which has been 
brought into existence by the operation of the Road 
Locomotives Acts—a type which is_ essentially 
intended for long-distance road haulage, in contra- 
distinction to its prototype, the traction engine, 
which is only expected to do comparatively short 
journeys. From this state of affairs one is led to the 
assumption that the engineering firms which supply 
the agricultural industry with machinery are largely 
concentrating their energies on road locomotion, and, 
in a way, this is disappointing. The development of 
mechanical transport on our roads is, of course, help- 
ing greatly in the more efficient use of the land ; but, 
as Dr. Hele-Shaw said at the last meeting of the 
Institution of Mechanical Engineers, the engineering 
details of road locomotives have been brought to 
such a high degree of perfection that there is little 
opportunity for the further exercise of ingenuity in 
their design. Thus the great body of talent repre- 
sented by the drawing-office staffs of the agricultural 
machinery manufacturers, judged by the exhibits, 
is more or less resting on its laurels, while there must 
be any number of other directions in which the engi- 
neer might be of assistance to the agriculturist and 
stock raiser. 

Anyhow, it is not the fault of the organisers of the 
Show that the exhibits should leave this impression. 
It is, of course, primarily a show of cattle, and it was 
noteworthy that, on the occasion of his visit, the 
King concentrated his attention on the live stock. 
However, there was one very pleasing feature about 
the Show—all the exhibits were ready as soon as the 
doors were open and all the space available was 
occupied. 

In view of the foregoing remarks our readers will 
not be surprised to hear that we found no great 
novelties to review, but it was noticeable that, in 
spite of the distractions of the past few years and the 
present moulders’ strike, all the familiar makers had 
good representative exhibits of their products. 

Thus Marshall, Sons and Co., Limited, of the 
Britannia Ironworks, Gainsborough, exhibited a 
number of engines, including a 7 horse-power single- 
cylinder traction engine, a 5 horse-power compound 
steam tractor, an oil engine, and a thrashing machine 
painted a most brilliant red. This reminds us of an 
innovation on the stand of Richard Garrett and Sons, 
Ltd., of Leiston It was a thrashing machine finished 
with a coat of fine varnish. Although varnish hardly 
seems appropriate for such a service, the little vanity 
was quite justified, for it enabled the grain in the 
timber of which the machine was’ made to be shown 
up to advantage, and, considering the extént to which 
stocks of good timber have been depleted during the 
past five years, the material worked into this thrasher 
Was exceptionally fine. It was noteworthy that the 
Crarrett steam wagon was the only one at the Show 
fitted with a superheater, and it would seem that 
although a considerable economy in fuel can, of course, 
thus be gained, the majority of steam wagon owners 
do not consider that the added complication is 
warranted, 





Robey and Co., of Lincoln, had two stands, on one 
of which there was a very fine example of steam 
wagon building, in which a pressed steel frame takes 
the place of the usual ‘framing of rolled channel 
sections. The result is that the frame can be brought 
well out under the sides of the body and give it good 
stability, while at the forward end the frame closes 
in snugly to the boiler. On the other stand there was 
a semi-Diesel crude oil engine, which has chiefly been 
developed in connection with marine work. From the 
cross section given in Fig. 1 it will be seen that it is 
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FIG. 1—ROBEY SEMI-DIESEL ENGINE 
of the valveless two-cycle type with crank case com 
pression. 

Regardless of the recent amalgamation of the two 
firms, Ruston and Hornsby, Limited, of Grantham, 
had two separate stands on opposite sides of the hall, 
as it was found that it would upset the habitual posi- 
tion of some of the exhibitors if the two stands were 
adjacent. The result was that one stand was occupied 
by a traction engine, thrashing machine, &c., while 
the other was chiefly devoted to the oil engines 
naturally associated with the name Hornsby. Another 
exhibit of oil engines was that of Blackstone and Co., 
of Stamford, which included a new type of engine for 
running on crude and tar oils. In this engine the 
difficulties experienced with hot-bulb ignition, on 
account of the variation in temperature in accord- 
ance with the load, have been overcome by a dual 
spraying device. Besides the main spray of fuel 
into the combustion chamber there is another smaller 
spray of oil in the ignition bulb, which does not vary 


standard type, mounted on springs, but with a novel 


feature in the form of solid rubber tires on the driving 
wheels. There was also a 6 nominal horse-power 
road locomotive complying with the Road Locomo- 
tives Acts on this stand. Charles Burrell and Sons, 
Limited, of Thetford, Norfolk, also exhibited a 
standard road locomotive, but unfortunately were not 
able to exhibit a 5 nominal horse-power tractor, 
which it was originally intended to include, as the 
moulders’ strike had prevented the completion of the 
machine. 

Besides a steam wagon, to which we have already 
referred in connection with the Roads and Transport 
Exhibition, Clayton and Shuttleworth, Limited, of 
Lincoln, exhibited a thrashing machine, a traction 
engine, and a horizontal form of the two-stroke type 
of oil engine, which they claim can be started by one 
man pulling on the fly-wheel even in sizes of up to 
30 horse-power. Ransomes, Sims and _ Jefferies, 
Limited, of Ipswich, showed a 6 nominal horse-power 
portable engine with a cylinder 8}in. in diameter by 
12in. stroke, together with a quantity of agricultural 
implements. 

One of the road locomotives which its makers 
claim to be quite novel was that shown by W. 
Tasker and Sons, of Andover. This machine is 
chain driven and, as will be seen from the cross section 
through the back axle, given in Fig. 2, the result 
is that the springs can be set much further apart 
than is usually possible. It will be noticed that the 
radius rod does not pivot at the upper end in line with 
the driving pinion, but the makers assure us that even 
with the maximum permissible deflection of the 
springs, which amounts to about 3in., the chain does 
not become too slack to work satisfactorily. 

In addition to the engines reviewed above there 
were, of course, numbers of stands devoted to agri- 
cultural implements, such as ploughs, hay tedders, root 
cutters, &¢., but that class of plant has become 
standardised to such an extent that it is not necessary 
to describe it here. It was, however, very noticeable 
that manufacturers from Canada and the United 
States are making strenuous efforts to get a footing 
in England with that class of machinery. 

Included among the exhibits of a more general 
nature there was a fine 15-ton weighbridge by W. and 
T. Avery, of Soho Foundry, Birmingham, while some 
indication of the wide range of weighing machines 
made by this firm was given by another stand in the 
gallery, where there were some “ visible’ weighers 
for loads of only a few pounds. 

In the past there was generally a number of wind- 
mills to be seen at the Cattle Show, and although there 
were not perhaps quite so many this year, it was note- 
worthy that those now being manufactured are much 
more substantial in construction than was formerly 
the case. One maker, John Wallis Titt and Co., of 
Warminster, has gone so far as to adopt double 
helical gears, even in quite small sizes of mill. 

Two distinct modes of mechanical ploughing were 
illustrated on the stand of John Fowler and Co., of 
Leeds, where there was a pair of cable ploughing 
engines, together with a motor plough, The¥former 















































FIG. 2—CROSS SECTION OF TASKER ROAD LOCOMOTIVE 


with the load on the machine. Another engine, 
fitted with spark ignition, is intended for working on 
heavy refined petroleum, but the spraying and ignition 
devices are so effective that it can be started cold, 
even with crude oil, by being pulled over, although 
the compression is not high enough to give satis- 
factory continuous working on such heavy fuel. The 
outstanding feature about this engine is the deliberate 
way in which the spray of oil is directed across the 
spark gap in defiance of the generally accepted rule 
that oil must be kept away from the sparking plug at 
all costs. The makers claim, in fact, that the fuel 
actually tends to clean rather than clog the sparking 
points. 

Aveling and Porter, Limited, of Rochester, Kent, 
showed a compound steam motor tractor of their 





were of the makers’ standard type, with 10 nominal 
horse-power compound engines, for working in con- 
junction with an anti-balance plough, which was also 
exhibited. The plough is fitted with a new patented 
automatic anti-balance and centering gear, to ease 
the reversing of the plough at the headlands. The 
motor plough is considerably more powerful than some 
of the early examples of this type and has two 
cylinders 4in. in diameter by 5in. stroke. With the 
engine running at about 1000 revolutions per minute 
this machine is said to be capable of cutting two 
furrows*8}in. to 10in. wide by 6in. deep. 

The Austin tractor, which was also on view at the 
Agricultural Hall, was described in THE ENGINEER of 
October 10th, in connection with the Lincoln trials, 
and was the subject of a considerable amount of 
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attention. It is indicative of the energy with which 
the Austin Company is carrying out its policy of re- 
organisation that, although the works are not yet 
completely re-arranged, we noticed, on the occasionof a 
recent visit, a large batch of these tractors in process 
of erection. There were several quite small motor 
tractors at the Show, designed with the idea of doing 
the work of one horse, and among them the machine 
exhibited by Price, Service and Co., of 7, Old Bailey, 
London, E.C. 4, appeared to be one of the most pro- 
mising. The engine develops 4} horse-power and it 
will run for five hours on a gallon of petrol. 

The steam wagon which we illustrate was 
shown by William Foster and Co., of Lincoln, in 
conjunction with a 65 brake horse-power road loco- 
motive. The steam wagon is quite a new departure 
for the makers, and, as will be seen from the engraving, 
follows orthodox designs in general appearance. 
The boiler is of the locomotive type, working at a 
pressure of 200 lb. per square inch, and has 75 square 
feet of heating surface. The engine is compounded, 
but can be worked with high-pressure steam in the 
low-pressure cylinder to give 75 per cent. more power 
in an emergency. The cylinders are 4in. and 6}in. in 
diameter by Tin. stroke. The transmission gear, 
which gives two speeds—3 and 6 miles per hour 
a combination of toothed wheels and a final chain 
drive. The drive is taken from the pinions on the 
crank shaft to large intermediate wheels which rotate 
on a fixed stub shaft; then it is taken by a strong 
roller chain to the compensating gear on the main 
axle. The compensating gear may be locked for 
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thanks to the amazing efficiency of our Naval In- 
telligence Division, the British Admiralty was kept 


well informed of what was happening on the other 
side of the North Sea, and therefore knew the number 


of German submarines built, being built, and projected 
at any given moment, together with their salient 
characteristics. Since the Armistice a mass of in- 
formation has been published on this subject, inelud- 
ing fairly accurate details of special U-boat types, 
but hitherto no full and authentic list of the German 
submarine building effort during each year of the war 
has been placed before the public. We are now in 
a position to publish such tables, which we venture to 
think will prove of considerable interest to our readers. 
The following tabular details and notes have been 
compiled from evidence submitted by the German 
Admiralty to the ** Untersuchungsausschuss *—the 
Commission for investigating war responsibility—at 
Berlin. The only references which cannot be guaran- 
teed as accurate in every respect are those relating to 
machinery, speed, and radius, which have been pre- 
pared on the basis of material from reliable, but not 
official, sources. 

At the outbreak of war Germany possessed only 
28 completed submarines. That figure has often 
been challenged, but it was undoubtedly correct, 
and there was no foundation for the rumours that a 
The truth that the German 


secret. was 





| submarine construction had been drawn up by 





| added before the end of that year. 
large number of additional boats had been built in | of all these boats was first mounted in 1915. 


naval | 


authorities still hesitated to spend large sums of | 


money on an untried weapon, and Grand Admiral 
von Tirpitz, who at that time was virtually the dic- 


cargo. When the United States joined the Allies 
Germany converted these boats into fighting eraft, 
the reconstruction work being performed in’ the 
Germania yard at Kiel. In 1917 also was launched the 
U 139, a very large boat of 1930 tons, mounting a 
pair of 5.9in, guns and carrying a complement of 83. 
Sh> was the first representative of the ‘* U-Boots.- 
Helden” class, upon which, by order of the Kaiser, 
were bestowed names commemorating “submarine 
heroes.” No objection could be taken to the name «| 
Weddigen—-applied to U 140—for thet officer had 
behaved with a chivalry and humanity only too rary 
on the German side, and he met a heroic death while 
attacking the British Battlo Fleet. But scarcely credible 
as it may seem, it is none the less a facet that U 139 
was named after Schweiger, the officer who, when in 
command of the U 20, sank the Lusitania. During 
the final year of the war the output of submarines 
comprised a variety of types, and a month or two 
before the Armistice a new and huge programme ot 
Ad. 
miral Scheer, who succeeded Admiral von Capelli 
in September, 1918. No fewer than 437 submarines 
were being built or on order at the date of the Armis 
tice. Table No. |. enumerates the German submarine 

which were complete on August Ist, 1914, and thi 

The gun armament 


A study of Table No. I. will show that German 
was experimenting with many different designs, and 
had not then adopted a standard type, such, for 
‘E” The 


example, as we had chosen in the class. 
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travelling over loose or soft ground. The road driving 
wheels are fitted with twin rubber tires 1050 mm. out- 
side diameter—3ft. 5}in.—while the front wheels 
have single tires 850mm. in diameter—2ft. 9}in. 
The road locomotive on this stand was a fine example 
of the class used by travelling showmen and was 
equipped with two dynamos to be driven off the main 
erank shaft. It has a compound engine with cylinders 
Thin. by 1lfin. in diameter by 12in. stroke, and is 
capable of hauling a load of about 26 tons on good 
roads up a gradient of 1 in 8 on low gear. The 
engine in running order weighs between 15 and 16 tons. 








The Facts About German Sub-. 


marine Construction. 


No phase of the late war captured popular imagina- 
tion to a greater extent than the German submarine 
campaign against shipping. In spite of the horror 
aroused in all civilised countries by the ruthless and 
utterly illegal conduct of that campaign, there was a 
widespread desi e for information concerning the 
German underwater fleet. 
that the enemy himself did little to satisfy this 
curiosity. He drew what he fondly hoped was an 


FOSTER’S COMPOUND STEAM WAGON 


tator of German naval policy, had repeatedly ex- 


pressed his scepticism as to the value of submarines. | 


On the other hand, the majority of these 28 boats 
possessed excellent nautical qualities, with a large 
cruising endurance, and were generally more formid- 
able than had been suspected. 
such skilful and intrepid captains as Weddigen, von 
Hersing, Arnauld de la Periére, &c., they caused us 


| heavy losses, and the long voyages they made led to 


an exaggerated idea of their dimensions. In fact, 
the submarine U 23, which went from Wilhelmshaven 
to the Dardanelles in the spring of 1915, and there 


sank the battleships Majestic and Triumph, displaced 
| only 669 tons, and was thus smaller than our boats 


It need hardly be said | 


impenetrable curtain over his U-boat preparations, | 


and if the public on this side was largely ignorant as 
to the number and type of enemy submarines which 
had been built during the war, the German people 
themselves were equally in the dark. However, 


| In 1916 came the first of the 


of the ““E” class. The largest German submarine 
completed in 1914 was of 675 tons, and it was not 
until the third year of the war that the 1000-ton 
mark was reached. The great majority of the German 
submarine fleet consisted of boats of quite moderate 
size, averaging 800 tons at most. There were, of 
course, special types, such as the very large sub- 
mersible cruisers, built for work far out at sea, and 
the diminutive so-called ** Flanders ’’ boats, of very 
limited radius, designed to operate in the North Sea 
and Channel from the base at Bruges. None of the 
boats ready in 1914 mounted guns. These first 
appeared in 1915. That year was noteworthy also 
for the début of the submarine minelayer, several 
boats of that type having been built in six months. 
** mine cruisers,’ which 


| carried, in addition to guns and tubes, a store of 


The most remarkable boats of 1917 were the 
originally built for carrying 


mines. 
seven “ Deutschlands,”’ 


Under the command of ! 
speeds being about equal. 





U 1 was comparable in size, speed, and armament with 
our “ B”™ boats, of which she was a contemporary, 
while the U2 was slightly larger than our * C's.” 
The first really efficient German boats were the 
U 5-8, which, though slightly smaller than our * D” 
class, were of larger radius and better armed, the 
Inthe next series, U 9-12. 
there was a slight fall in displacement. The nearest 
approach to uniformity of design is found in the ten 
boats U 19-28. These boats were capable of travelling 
at least 3000 miles without replenishing their oil 
tanks, and considering the moderate size, their 
habitability appears to have been good. The only 
novel type introduced in 1914 was the U A, a boat 
designed to operate in coastal waters. Later on the 
features of this design were developed in the U B 
type, of which a very large number was built. At the 
of 1914 thirty-one boats had been built, but in 
the interval five had been lost, leaving twenty-six 
still available. This, then, was the force with which 
Germany, according to her proclamation of February, 
1915, proposed to “ blockade” Great Britain! By 
that time, however, she had begun to realise the 
possibilities of submarine warfare, and the shipbuild- 
ing and engineering industry of the German Empire 
was organised with a view to accelerating the produc 
tion of U-boats. But, strangely enough, the principle 
of standardisation was not accepted, and, although 
groups of as many as fifteen and seventeen boats were 
built to uniform design, seven distinet types were 
represented among the sixty-two boats constructed in 
1915. Their details were as given in Table IT. 
With the exception of the special UB and UC 


end 
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! 
coastal types, all the boats included in Table No. II. layers. Particulars of them are given in Table III. 
were ocean-going boats, which had a radius of The largest units built in 1916 were the U 93-95, 
action of from 3500 to 4000 miles. The increasing | of 859 tons. Their best surface speed was 17 knots. 
power of the gun armament is a noticeable feature of | It is of interest to note that in the spring of that year 
TABLE [.—-The German Submarine Establishment on August 1st, 1914, 
: s ; ‘ ’ Aggregate Armament. 
Numerals, No. of units) Di,placement,’ displacement, - - Complement. 
tons. tons. Guns. | Tubes, | Torpedoes. | Mines. 
U. | J 238 238 l | 3 18in. | ee ; 
i 1 341 341 4 } 6 18in. | 
U. 3-4 2 421 842 1 4-pdr, | 4 | 6 18in. 
U. 5-8 4 505 2,020 4 | 8 18in. | 2 
U. 9 120 4 493 1,972 1 4-pdr. | 4 | 6 18in. | 28 
U. 13-15 3 516 1,548 | 4 6 18in. | 29 
1. 16 . 1 489 489 1 4-pdr. | 4 6 18in. 29 
U. 17-18 2 564 1,128 1 4-pdr. | 4 | 6 18in. 3 
U. 19-22 4 650 2,600 2 3.4in. | 4 | 6 19.7in. 
U. 23-26 4 669 2,676 2 3.4in | 4 6 19.7in. 
U. 27-28 2 | 675 1,350 1 4. Jin 4 6 19.7in. 
Boats Added in 1914. 
ip See l | 268 268 1 4-pdr, 3 "5 18in. | 21 
U. 29-30 2 675 1,350 1 4. lin. 4 6 19. 7in. | 35 
No of boat: at end 
on 108e =. é36 31 16,822 
| 
TaBLe 1f.—Submarine Construction in 1915. 
| Aggregate Armament. | 
Numeral , No. of units) Di placement, | di-placement, -_— - wat Jomplement. 
\ tons, tons. | Guns. Tubes. Torpedoes. Mines. | 
U. 31-41... 11 685 7,535 1 4.1in. 6 19. 7in. 35 : 
U. 43 50. ee 8 725 | 5,800 1 4. lin. 6 6 19.7in. 36 
U. 51-53 mee Pe 3 715 | 2,145 1 4. lin. 8 19.7in. 35 
nen - | 1 3.4in. 
DD «6.46 3 768 2.304 1 4. lin. 4 8 19.7in. - 35 
™ A | . 1 3.4in. 
. 65-70 5 79 1 4. lin. 5 10 18in. - 36 
UB. 1-17 17 27 | 2 2 isin, 14 
UC. 1-15 15 168 . 12 14 
No. of boat; built 
in 1915 - 62 26,418 | 
TABLE III.—Submarine Construction in 1916. 
’ } ‘ Aggregate Armament. 
Numerals, No’ of units Displacement,, displacement, - — Complement. 
tons. tons. Guns. Tubes. Torpedoes. Mines. 
DO; Sa) as 3 715 2,145 1 4. lin. 4 8 19.7in. - 35 3 
ae : 1 3.4in. 
U. @0-O2 2. on 3 768 2,304 | 1 4.)in. 4 8 19.7in. 35 
ae : 1 3.4in. 
U. 63-65 << 3 810 1 4. lin. 4 8 19.7in. 35 
U. 71 80 eer i 10 755 1 3.4in. 2 2 19. 7in. 38 32 
OO. Gime ns. vs 6 SUS 1 4. lin. 4 8 19.7in. 35 
ae : Dey | 1 3.4in. 
Ie ws es 3 757 2,271 | 1 4.1lin. 6 12 19.7in. 36 
> Sa : 1 3.4in. 
U. 93-95 .. .. 3 soo 2,577 1 4. lin. 6 12 19.7in. 36 
- ; of |} 1 3.4in. 
U. 99-101 .. .. 3 750 2,250 1 4. lin. + 12 19. 7in. 35 
: 1 3.4in. 
UB. 18 29 ie) Se 12 263 3,156 1 3.4in. 2 4 19.7in. 23 
UB. 30-47... 8 274 4,932 | 1 3.4in. 2 4 19.7in. 23 
UC. 16-46 ..  .. 31 417 12,927 | 1 3.4in. 3 4 19.7in. 18 26 
No of boats built 
i ee sg? 28 95 47,390 
TABLE 1V.—Submarine Construction in 1917. 
; : ae : Aggregate Armament. 
Numerals, No, of units Displacement, displacement, ——— -— - <5 SRE aR Complement. 
tons. tons. Guns Tubes. Torpedoes. Mines. 
U. 90-92 .. .. 3 757 2,271 1 4.lin 6 12 19. 7in. — 36 : 
eae ? 1 3.4in 
U. 96-98 .. .. 3 859 2,577 1 4. lin 6 12 19.7in. 36 
; , : 1 3.4in 
U. 102-104 “8 3 750 2,250 1 4.lin 4 12 19.7in. - 35 
: ; r 1 3.4in 
U. 105-109 5 830 4,150 1 4. lin 6 12 19.7in. - 36 
' _ 1 3.4in 
U. 117-11 2 1164 2,328 1 5.9in 4 24 19.“in. 42 40 
U. 122-123 2 1164 2,328 1 5.9in 4 24 19.7in. 42 40 
U. 135 1 1175 1,175 1 5.9in 6 14 19.7in. 46 
U. 139 1 1930 1,930 2 5.9in 6 19 19.7in. — 83 
U. 151-157 7 1510 10,570 2 5.9in 2 18 19.7in. 76 
UB. 48 90 43 516 22,188 1 4. lin 5 10 19. 7in. 34 
UC, 47-79 33 417 13,761 1 3.4in 3 4 19.7in. 18 26 
No. of boats built 7 
in 1917 103 65,528 
TABLE V.—Submarine Construction in 1918. 
: o wee | ; Aggregate Armament. 
Numerals. No, of units, Displacement, displacement, - - --——— _ ——— Complement. 
_ tons. tons. Guns, Tubes. Torpedoes. Mines. , 
U. 110-114 ae 5 830 4,150 1 4. lin. 6 12 19. 7in. — 36 
‘. 1 3.4in. 
if 119-120 2 1164 2,328 1 5.9in. 4 24 19.7in. 42 40 
v eae 126 3 1164 3,492 1 5.9in. 4 24 19.7in. 42 40 
v i “ 1 1175 1,175 1 5.9in. 6 14 19.7in. — 46 
U nord 141 2 1930 3,860 2 5.9in. 6 19 19.7in. ~ 83 
9 a ier 1 2158 2,158 2 5.9in. 6 19 19.7in. — 83 
un ot ry 5 4,105 2 4. lin. 6 12 19.7in. 36 
ue or o 42 21,672 1 4. lin. 5 10 19. 7in. 34 
OB 46 ~ 2 . 1,046 1 4. lin. 5 10 19.7in. 34 
Ba on. 149 2 1,046 1 4.1in. 5 10 19.7in. 34 
», 90-105... 16 7,856 1 4. lin. 3 7 19. 7in. 14 32 
No. of boats built iy 
in 1918 81 52.888 
this hen another being the appearance of small{ the British Navy included submarines (‘‘ J” class) 
1 a. law . obi hi ae > ehae . . § 
auth aying submarines. ; During 1916 the F total | of 1820 tons displacement, which attained a speed of 
itput of boats reached ninety-five, but two-thirds of | over 19 knots. THe teh Gettnan boats U 71-80 were 


that number were sthali coastal stibinatines did riine- | of ad sometthat ovel type, embodtitig as they did 


remarkable powers of offence in moderate dimen- 
sions. They were armed with two torpedo tubes and 
a 3.4in. gun, and carried also 38 mines. A modified 
edition of this type was produced in the U C class of 
1916, numbering 31 boats, which mounted 

tubes and one 3.4in. gun and earried 18 mines. 

We come now to 1917, which brought the first 
German “* Untersee-Kreuzer’’ on the scene. In the 
previous year the submarine freighters of the 
‘** Deutschland ”’ class had been turned out to cir- 
cumvent the British blockade. The nameship made 
two successful voyages across the Atlantic, and seven 
more boats were built to the same design. One of 
them, named the Bremen, left Germany in the 
autumn of 1916 for an American port, but never 
arrived. Not until after the Armistice was it made 
known that the vessel had been lost with all hands in 
attempting to make a “ crash dive’”’ necessitated by 
the approach of a British patrol. Before the remain- 
ing boats of the ‘‘ Deutschland” class were ready 
America had declared war, and their occupation was 
gone. They were at once altered into combatant 
vessels, two torpedo tubes being built into the bows 
and a pair of 5.9in. guns mounted before and abaft 
the conning-tower. As we write the Deutschland 
herself lies moored off the Temple Pier for public 
inspection, the proceeds going to a worthy charitable 
fund. She is by no means an object of beauty, but 
her squat appearance and generous lines are sugges- 
tive of seaworthiness. These vessels are often spoken 
of as the first German “ submersible cruisers,” but 
that distinction belongs to the U 117 and 118. They 
were nearly 406 tons lighter than the ‘ Deutsch- 
lands,’ and mounted only one 5.9in. gun, but they 
had four tubes and were fitted to carry mines. A 
very much larger boat, also built in 1917, was the 
U 139 (Schweiger), of 1930 tons. The total deliveries 
in 1917 are set forth in Table No. IV. 

Towards the end of the third year of war Germany, 
therefore, was completing submarines at the rate of 
about two per week. She was also devoting more 
attention to the building of very large boats, which 
could operate thousands of miles away from the 
home base. This departure was a tribute to the 
growing efficacy of our anti-submarine patrols in the 
Narrow Seas. When the United States became a 
belligerent the Germans decided to lay minefields in 
the coastal waters of their new enemy, and the big 
submersible minelayers U117-118 and U 122-123 
were built especially for that purpose. They achieved 
a certain amount of success as minelayers, but as 
commerce destroyers they were a complete failure, 
proving much less dangerous than the smaller U-boat, 
which could dive and manceuvre more rapidly. It 
is probable, too, that the adoption of the convoy 
system in 1917 was mainly responsible for the defeat 
of these large submarine corsairs, which, despite their 
size and formidable armament, were quite as vulner- 
able to attack by gunfire, the ram, and the depth 
charge as the smallest of their species. The Germans 
appear to have realised this, for their programme of 
1918 included only nine “ U-cruisers,” the remaining 
72 boats being of comparatively small dimensions. 
The output in this, the last year of the war, was as 
shown in Table No. V. 

An analysis of the foregoing tables gives the follow- 
ing comprehensive survey of German submarine 
building activity during the war—see Table VI. 


three 


TaBLe VI. 
Aggregate 
Number. displacement, 

tons. 

Boats completed in 1914... .. 31 16,822 
Boats added in 1915 ces a 
on $9 1916 soe <a! oe 
1917 103 





1918 .. .. 8 


. 209,046 








Totals .. 


These 372 boats mounted between them 401 guns, 
viz., thirty-three 5.9in., one hundred and ninety-two 
4.lin., one hundred and sixty-six 3.4in., and ten 
5 em., or 4-pounders, together with 1492 torpedo 
tubes. They carried 2314 mines, and their comple- 
ments numbered 11,673 officers and men. In Table 
No. VII. the number of submarines possessed by Ger- 
many—allowing for losses—at the end of each war 
year is shown :— 

TaBLe VII. 


Boats built. Losses. Establishment on 


End of 1914 .. 31... 5 Jan. Ist, 1915 o. 26 
ISIS =... 8... 26 Jan. Ist, 1916 oo a 
1916 188 .. 50 Jan. Ist, 1917 138 
1917 291 122 Jan. Ist, 1918 169 
1918 372 202 Nov. llth, 1918 170 
(Nov.) 

In view of these figures, the British Admiralty 


was clearly justified in declaring that the submarine 
menace was “ checked ” or “* held *’ towards the close 
of 1917. After that date we were sinking the U boats 
rather more quickly than they could be built, and the 
steady improvement in our counter-offensive was dis- 
played by the sudden increase of U-boat casualties in 
1918. 








Statistics of motor cars, lorries, &¢., imported into 
Norway during September, and expressed in terms of 
eash, read as follows:—From the U.S.A., 4,386,000 
kroner; from Germany, 241,000 kroner; from France, 
200,000 kroner; from Great Britain, 150,000 kroner 





froin Italy, 79,000 kroner, 
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Electrical Rolling Mills at Temple- 
borough. 


[Nn our issue of June 20th last we gave a description 
of the continuous wire mill recently completed at 
Templeborough, Sheftield. The billets for this mill 
are to be supplied by Steel, Peech and Tozer, Limited, 
from a set of rolling mills which are now in course of 
construction, and our object to-day is to put before 
our readers some account of an electrically driven 
36in. cogging mill constructed by Davy#Brothers 
and driven by electrical machinery supplied by the 
British Thomson-Houston Company, which is the 


cut double-helical teeth with a face width of 63in. 
and a total length of 14ft. 6in. They were cut 
by D. Brown and Sods, Limited, of Huddersfield. 
The lubrication is perfect, the housing forming an 
oil bath and a continuous supply of oil to the necks 
and teeth is effected by motor-driven pumps. 

The spindles which connect the pinions to the rolls 
are shown in another view. They are of forged steel, 
and are machined throughout. 
is, of course, provided with universal joints to permit 
of the vertical movement of the corresponding roll. 
Its weight is carried by the lever seen in the view of 


the pinion housing end of the mill, and from the view | 


of the complete mill it will be observed that the end 
of this lever is connected to the end of the roll balanc- 


British rolling mill design into line with the best 
American and continental practice. 

It is only the second of this type installed in this 
country, the other being built by Davy Brothers, 
Limited, for a North of England steel works, and the 
illustration we give shows, as a matter of fact, the 
first made. It permits of a remarkably quick 
handling of the ingots or blooms between the passes 





The upper spindle | 


without any manual labour whatever, except for the 
control from the operating platform. It is specially 
| designed for large output. The driving mechanism, 
| consisting of pinions and racks operated by hydraulic 
cylinders and tilting fingers, is driven electrically. 
| As will be seen, the apparatus consists of a pair of 
' sliding heads on each side of the main rolls fitted with 























largest item in the plant. Several months must 
elapse before the mill takes up its duties, but it is 
approaching completion, and the electrical plant is so 
nearly ready that we were able a few days ago, at 
the invitation of Steel, Peech and T Limited, 
to see it turning round. qgey 


ozer’s, 


THE CoGeIne Mir. 

We give above a general view of the appearance of 
the 36in. mill, and in our Supplement to-day a 
number of views of several of the principal parts 
may be found. It is designed for reducing 3-ton 
ingots of 20in. by 20in. section principally into 
blooms, 6in. by 6in., which will then pass first to a 
2lin. andgthen to an 18in. Morgan continuous mill. 


36-INCH ELECTRICALLY-DRIVEN COGGING MILL 


ing lever, which is borne by the hydraulic cylinder 
shown on the platform on the roll housing. The 
form of the universal joints is best seen in the illus- 
tration of the spindles. Each jaw end carries two 
semi-circular bearing blocks, which engage with 
flat faces in the opposing jaws, thus forming a com- 
plete gimball arrangement at each end. 

Another view in the Supplement shows the roll 
housings, which are of cast steel with wide spread 
feet and strongly connected together at top and 
bottom to ensure rigidity. All working surfaces 
are machined with minimum clearance compatible 
with free working, and very adequate provision is 
made for lubrication. The windows or openings 
through housings are arranged for endwise removal of 
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renewable wearing faces, ensuring perfectly straight 
entry of the piece into the roll gates. Moreover, as 
the head on one side of the roll is connected to the 
corresponding head on the other side the piece, on 
emerging from the rolls, is received by the pair of 
guides on the outgoing side, which are in an exactly 
corresponding position opposite the roll gate, thus 
ensuring that the piece leaves the rolls perfectly 
straight. The heads can also be used for straighten- 
ing blooms which may have been bent through care- 
less handling or through the piece curling up on 
leavinggthe rolls. 


Ro“LerR TABLE AND TILTING Car. 


The main roller table on the ingoing side of the 
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Alternately slabs up to 18in. by 6in. may be rolled 
when desired. The output of the mill is 100 tons of 
6in. square blooms per hour. 

Let us consider the prineinal parts roughly in their 
order, beginning with the coupling, seen well in the 
view of the pinion housing end. It is of the fluted 
type with machine-cut teeth, without clearance, to 
ensure correct engagement and eliminate backlash. 
The heavier revolving parts are carried in a heavy 
white metal-lined cradle, and hydraulic ram cylinders 
and gear are provided for disengaging the coupling. 

The pinions are totally enclosed in the housing 
seen in the same view, and a duplicate pinion is 
shown on the ground in front. These pinions are 
40in. diameter, are of cast steel, and have machine- 


matesud 


ee 


ARRANGEMENT WARD-LEONARD-ILGNER 


chocks and rolls, giving facility for rapid changes. 
The rolls are 7ft. long on the barrel. 

We have already alluded to the balancing gear, 
with its compensated levers and single balancing 
cylinder, and it only remains to mention the screw- 
down gear, electrically driven, totally enclosed, and 
fitted with a safety slipping clutch to prevent injury 
due to over-running. 


THE MANIPULATOR. 
An important feature of the plant is the mani- 
pulator, seen clearly in several of the illustrations. 
The introduction of this device is an example of the 
thoroughness with which Davy Brothers are en- 
deavouring—-and, we may add, sueceeding—to bring 
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mill is typical as regards the framing of the whole of 


the roller gear throughout the plant. The frame on 
the gearing side is made double-webbed, with a trough 
to contain the mitre gearing, and dust-proof covers 
sre provided so that the gears are totally enclosed 
and can be run in oil. The shaft journals are pro- 
vided with ring lubrication. The breast rollers in 
the housing are fitted with friction drive, so that, 
should the piece strike them, or should they be in- 
advertently run in the wrong direction when the piece 
is coming through, no damage will result to the driving 
gear. 

The ingot tilting car—shown on th: next page 
novel construction. It is of the travelling 
and brings the ingot up from the soaking pits and 


is of 


type, 
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deposits it on the end of the mill table. <A cast steel 
tilting chair is pivoted on the end of the car, and the 
tilting is effected by means of a lever keyed on the 
end of the tilting shaft, which, as the car approaches 
the mill table, mounts an inclined path on a stationary 
frame, thus rotating the shaft and causing the chair 
to fall into a horizontal position. 
a 25 horse-power direct-current motor. 
SHEARS. 
The installation includes two sets of shears of the 


up-cutting type, one to cut blooms up to 10in. by 
10in, and one to cut slabs up. to 18in. by 6in., the 


It is operated by | 


. . . | 
former arranged on the end of the outgoing mill | 


tables and the latter on tables parallel with the bloom 


shear tables. Both shears are electrically driven and of | 


novel design, being the first of their type to be in- 
stalled in this country. The method of operation is as 
follows :—-On the movement of the hand lever the 
top knife holder descends on to the bloom and, owing 
to the resistance of the latter, the bottom knife 
holder, which is connected to the excentric shaft 


through a connecting rod, overhead crosshead, and | 


columns, rises and effects the cut. The shear is 
thrown into gear by means of a special clutch, which 
is automatically disengaged on reaching the top 
position in readiness for the next cut, or if the handing 
lever is held on, the shears repeat the cutting move- 
ment continuously. With this design of shear, of 
course, deflecting tables, which are often troublesome 
to keep in order, are rendered unnecessary. Each 
shear is operated by a 200 horse-power continuously 








There are two three-phase 50-cycle supplies, one at 
3300 volts and the other at 6300 volts, the feeders 
being of the split conductor type. The 3300-volt 
supply is connected to a 1250-kilowatt motor gene- 
rator set, the motor being a high-tension induction 
motor and the generator supplying direct current at 
220 volts. The 6300-volt supply, besides being used 
for other purposes which will be referred to later, is 
connected through a 1380-kilovolt-ampére Berry 
oil-cooled transformer to a six-phase 1250-kilowatt 
220-volt rotary converter of the self-synchronising 
type. The rotary converter and the motor generator 
can be run in parallel if required. 

The 36in. reversing cogging mill described above 
is driven by a large electrical plant operating on the 
Ward-Leonard-Ilgner principle. In this well-known 
system the mill is driven by a direct-current motor 


| receiving its power from the generator of a fly-wheel 


motor generator set, which acts as a buffer between 
the main supply and the mill motor, the speed 
of the set being allowed to vary so that the fly- 
wheel can give up its energy to assist the supply 
when the load demanded by the mill is excessive, and 


| absorb energy from the supply when the demand is 





small. The mill motor is controlled for low speeds 
by varying the excitation of the generator in either 
direction. To obtain higher speeds the excitation 
of the mill motor itself is weakened. In the working 
of the system rapid reversal is obtained by inter- 
changing the functions of the mill motor and generator. 

There are certain common features of large rolling 
mill equipments which may be noted. The direct- 





minute, with 1500 volts across the armatures. We 
will refer to the peak load rating of the motor later. 
The fly-wheel motor generator set is shown on pags 586. 
The three-phase driving motor, on the right-hand 
side of the set, runs on the 6300-volt supply, and has 
a continuous rating of 3000 horse-power. The 
starting resistances on the rotor circuit are automatic- 
ally cut out during the starting up of the set by con- 
tactors operated by relays controlled by the current 
in the rotor circuit. 

The generator consists of two units arranged one 
on either side of the fly-wheel. Each unit consists 
of two generators with the armatures rigidly coupled 
together. The root mean square capacity of the 
complete generator is 5000 kilowatts at 1500 volts, 
this capacity corresponding to the 6000 horse-power 
rating of the motor. The ratings of the fly-wheel 
set are given for the speed variation 600-500 revolu- 
tions per minute, which occurs in actual working 
when the speed of the set is controlled by the auto- 
matic slip regulator. This consists of a Tirrell regu- 
lator of the current control type operating contactors 
which insert or cut out resistance in the rotor circuit 
as required. For heavy loads the -resistances are 
automatically inserted, tending to lower the speed 
of the set and bring the fly-wheel into action to assist 
the driving motor. For light loads the resistances 
are cut out, allowing the motor to draw additional 
power from the high-tension supply to speed up the 
set. The Tirrell regulator also controls a resistance 
in the generator field circuit. This resistance is 
varied by contactors operated by the regulator, 














running motor, and will cut 10in. square blooms at 
the rate of 15 strokes per minute. Views of the in- 
going and outgoing side are shown in our Supplement. 

The 10in. by 10in. bloom shear is not provided 
with stop and measuring gear, as it is to be used for 
cropping only, nor with any crop end pusher, as the 
crop ends will be pushed out of the way by the next 
oncoming piece. The 18in. by 6in. slab shear is 
fitted with stop and measuring gear for lengths from 
3tt. up to 12ft., but no pusher. Both shears are pro- 
vided with shoots down which the crop ends fall, the 
outgoing table of the slab shear being fitted with 
hydraulic gear for drawing it back for this purpose. 
An underground plate conveyor is installed at right 
angles to the roller gear, so as to take the crop ends 
trom both shears and carry them along for depositing 
in skips at one side of the plant. Skid gear is pro- 
vided between the bloom and slab shear tables, and 
also from the outgoing tables of the slab shear to 
the cooling bank, this gear being of the chain type. 
Two hydraulic pushers are provided on the outgoing 
tables of the slab shear for pushing the bloom off the 
table on to the skids. . 

Tae EvectricaL EQUIPMENT. 

The electrical equipment for the mills, which has 
becn designed and construeted throughout by the 
British Thomson-Houston Company, Limited, at 
Rugby, and which is practically complete, really 
deserves a more complete description than can be 
attempted at the moment. The electrical supply 
1s obtained from the Rotherham Corporation, and is 
metered and controlled in an adjoining sub-station. 














VIEW OF THE MANIPULATOR, SHOWING FINGERS 


current machinery—motor and generator—is, on 
account of the violently fluctuating nature of the 
load, of the interpole compensated winding type. 
The mill motor is usually constructed of the double or 
even triple-unit type, as the momenum of the revolv- 
ing parts is thereby reduced. The generator is often 
divided into two units, with the fly-wheel intermediate 
between these units, in order to reduce the power to 
be transmitted at any section of the shaft of the set. 
Finally, the supply to the motor of the fly-wheel set 
is frequently high-tension three-phase, in which case 
the motor is a high-tension wound rotor induction 
motor. It follows that the slip regulator, which 
works in the rotor circuit of the motor and controls 
the speed of the set so as to bring the fly-wheel mto 
service, is of the three-phase type. Modern designs 
differ in the automatic arrangements adopted for 
this regulator and in the methods employed to 
accelerate changes in the generator field. The time 
lag which inherently occurs during these changes 
very largely determines the time occupied in accelerat- 
ing and reversing the mill. In the plant we are 
describing the mill motor comprises two arma- 
tures rigidly coupled together and carried in 
two pedestal bearings, the double motor frame 
and the bearings being carried on a combined bed- 
plate. The total motor weighs approximately 330 
tons, and the rotor, with mill coupling, 90 tons. The 
journals to the motor are 28in. diameter, and the shaft 
extension 274in. The bearings—of the self-aligning 
type—are provided with both oil-ring and forced 
lubrication. The root mean square rating of the 
motor is 6000 horse-power at 48-100 revolutions per 





so that the excitation of the generator is automatically 
adjusted to compensate for the speed variation of 
the set. 

The fly-wheel, 60 tons in weight, is carried in its 
own bearings and coupled on either side to the gene- 
rating plant through steel buffer spring couplings. 
The bearings are oil-ring lubricated with water 
cooling. Cast iron water-cooled brake blocks are 
fitted to the fly-wheel for bringing the set rapidly to 
rest by hand in ease of emergency. The barring gear, 
partly shown to the left in the drawing on page 586, 
may be used for initial starting, and also for inching 
purposes. The 220-volt direct-current motor of 30 
horse-power capacity is geared to the shaft oi the fly- 
wheel set through worm and spur gearing. 

Coming now to the peak load capacity of the com- 
plete plant, this was guaranteed between 48-100 revolu- 
tions per minute at 15,500 horse-power for the mill 
motor, which corresponds to a torque of 750 foot-tons 
at 48 revolutions per minute. This peak load requires 
8700 ampéres in the main motor and generator circuit. 
Actually the plant has been tested to 12,000 ampéres, 
so that the British Thomson-Houston Company con- 
siders the equipment capable of sustaining peak loads 
up to 22,000 horse-power for the speed variation pre- 
viously stated. This figure corresponds to a torque 
of 1000 foot-tons at 48 revolutions per minute. So 
far as we are aware, this will constitute a record peak 
load for electrically driven rolling mills. 

The field excitation for the generator is obtained 
from a motor-driven exciter which is rated 0/120 
kilowatts, the full capacity corresponding to 
600 volts, 200 ampéres. The exciter is  con- 
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trolled by three field windings—one main wind- in front of the two control levers. It should have 
ing, and two differential windings. The main been stated previously that the supply to the mill 
winding is connected to the 220-volt supply, and motor, earthed at the mid-point between the two 
the current in this winding can be varied and _ halves of the generator, is controlled by two overload 


reversed as required from the main control platform. 
Chis winfling is so designed that the ezciter voltage 
is to exceed by a given ratio the actual require- 
This ensures 


The 


ten 
ments of the generator field winding. 
rapid variation of the field of the generator. 





trip circuit breakers of 6000-ampére capacity. 


operator on the control platform, and can in emer- 
gency be opened by hand from the same position. 

















THE COGGING 


second winding by automaticallygchecking this action, 
prevents voltage and current in the mill 
motor and generator circuit. The action of the third 
winding is also automatic, and is designed to limit 
the action of the main winding, particularly for heavy 
over loads and stalling of the mill motor. 
Returning to the main control platform, we 
two main control The first lever controls 
the exciter, as previously explained, and varies the 


excess 


levers. 


find | 


MILL SPINDLES 


earth current tripping device. Other motors operated 
from the main control platform include two 100 
horse-power 220-volt table motors and 60 horse- 
power motor for screwing down the rolls. 

A special feature of the installation is the provision 
| of two Heenan and Froude air filtering and ventilating 
plants, each of 20,000 cubic feet capacity. Each 
filter can be used on the mill motor, one being regarded 
as stand-by. The arrangements permit this stand-by 























INGOT TILTING CAR 


speed. of the mill motor between +0/48 revolutions | 
per The second lever energises contactors 
connected to a resistance in the mill motor field circuit. 
and so controls the speed of the mill motor between | 
48-100 per minute. The two _ levers | 
are interlocked to prevent mishandling. Electrical 
speed indicators operated by magnetos geared to 
the shafts of the mill motor and fly-wheel set are 
mounted with a main circuit ammeter immediately 


minute. | 


revolutions 


fan to be normally used to ventilate the generator. 
The motors driving the fans are 25 horse-power, and 
run at 500-800 revolutions per minute. 

The electrical equipment in other purts of the iil! 
includes a 5000 horse-power, 64-pole, 6300-volt 
wound rotor reversible-induction motor, with auto- 
matic starting switchgear of the contactor type and 
a 1°00 horse-power 6300-volt| motor. The first 


These 
breakers, solenoid operated, can be closed by the 


One of the breakers is provided with an overload 


2lin. rolls for slabs and flats, but these equipments 
are only in course of erection, and description must 
be postponed for a few months. 











Engineering Training for Ex-Service 
Men. 


Tur Ministry of Labour thinks it desirable to make the 
following announcement in order to explain to candidates 
for training and to the public the reasons why there has 
been difficulty in giving training under the Training Grant 
Scheme in the engineering trades, and to remove any mis- 
understandings which may exist in the minds of members 
of the trade unions concerned. This Training Grant 
Scheme was devised in the inceres.s of resettlement to 
restore the supply of men of higher professional, business, 
and technical attainments by selecting for training at 
State expense ex-Service men whose preparation for civil 
careers has been prejudiced by their war service, and whose 
family circumstances do not permit of their undertaking 
training at their own expense. 

This Training Grant Scheme covers practically all pro 
fessional, commercial, and business occupations. In the 
interests of the nation and of the individuals concerned, 
i. is considered that ex-Service men should not be debarre« 
from entry into any trade or profession, and it is no, 
apparent that there is any adequate reason why an excep 
ion to this general rule should be made in the case of thx 
engineering crades. 

Prac icaily every industry and calling has shown its 
willingness to take its share of ex-Service men for training, 
and in almost every case special concessions as regards 
cheir en-ry into the trade or profession have been made. 

The engineering training given under the scheme is in 
no way in ended .o quatify men Lo compete wich journey 
men in the trade, buc its object is to qualify them maniy 
for the commercial or office side. 

The engineering trades unions objec‘ed to the introduc 
ion of the scheme on three principal grounds. 

(1) That the trainees under the Appointments 
Depariment Scheme would fil the better posivions in 
the indusury to which the ordinary industrial appren 
tices would aspire. 

(2) That many industrial apprentices were stil! 
with the Colours, and many trade unionists were out 
of work. 

(3) That 
factories. 

To meet these objections certain modifications of the 
original scheme were proposed by the Ministry, and these 
have for some time been under consideration by the trade 


the Scheme would militarise > the 


unions. 
As regards the number of trainees, it is suggested that 
this should not exceed 1750, which is less than one-third 
per cent. of the total membership of the engineering trade 
unions. As a further safeguard the number of trainees 
in any one factory would not exceed one per cent. of the 
total number of employees in the works. 

Most of the engineering trade apprentices are now 
demobilised, and to ensure that the trade should not be 
overcrowded with trainees from other industries it is pro 
posed that, except in the cases of the disabled, the only 
candidates who will be considered for grants are those 
who, previous to their war service, had not entered upon 
civil careers in any trade or profession other than engi- 
neering. 

The machinery through which candidates are selected 
for training under the Scheme consists of Interviewing 
Boards sitting in all the principal towns of the United 
Kingdom. In order to ensure that no trade union prin- 
ciples are infringed it is proposed that the engineering 
irade unions should nominate representatives to sit on 
these Boards. 

It is pointed out that more than 50 per cent. of the ex 

Service men who have up to date obtained grants are men 
whose war service was in the ranks, and that a consider 

ab!e proportion of the officers who are accepted for training 
are men who have risen from the ranks. Moreover, in a 
large proportion of cases the parents of the applicants 
beiong to che working classes, and their sons, without Scate 
assistance for training, might be competied to drift incio 
he unskilled labour market. The grants are intended not 
for the sons of rich fathers, but to assist men whose parents 
are in poor circumstances, and it is one of the duties of 
he Interviewing Boards to pay special attention to this 
point. 

1. is thought that the misconceptions which have 
existed in the past can be removed if it is made clear to 
che members of the trade unions concerned that men in 
needy circumstances, and in some cases their own sons, 
may be selec.ed to enjoy the benefits of this Scheme, and 
so may qualify for positions which, without this assistance 
would have been out of their reach. 








THE Microscope: Its Design, CONSTRUCTION, AND APPLICA- 
TIon.—The Faraday Society, the Royal Microscopical Society, 
the Optical Society, and the Photom crographic Society, in 
co-operation with the Optical Committee of the British Science 
Guild, meeting in joint session, will hold a symposium and 
general discussion on ‘* The Microscope: its Design, Construc- 
tion, and Applications,” on Wedne day, January 14th, next. 
The meeting will be held in the rooms of the Royal Society, 
Burlington Hou e, Piccadilly, W. 1, and it will extend over two 
sessions, from 4.30 to 6.30 and from 8 to 10 p.m. During the 
afternoon preceding the meeting, from 2.30 to 4.30, an exhibition 
will be held in the Library of the Royal Society, which will 
illustrate recent developments in the science of microscopy and 
the latest applications of the microscope in all branches ot 
indu-try. The purposes of the discussion are :—(1) To stimulate 
the study of and research in microscopical science in the United 
Kingdom by : (a) indicating lines of progress in the mechanical 
and optical design of the in trument ; (b) showing by means ot 
exhibit. recent improvements in the microscope and its tech- 
nique ; and (c) the varied u e;: to which the microscope can be 
applied as an instrument of research in the sciences, arts. and 
indu tries ; (2) to encourage the manufacture in this country © 
the highest class of instrument and of the optical gla-» required 
for that purpo e. The meeting will be presided over by Su 
Robert Hadfield. Further particulars may be obtained from 
Mr. F. 8S. Spiers, secretary, the Faraday Society, 10, Essex- 
street, London, W.C. 2, or from Mr. C. J. Lock, secretary, 
the Royal Microscopical Society, 20, Hanover-square, London, 





drives a Morgan continuous billet mill and the second 
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Railway Matters, 


HavinG been asked to have shareholders represented 
on the proposed Railway Advisory Committee, Sir Kric 
Geddes stated on the Ist instant that stockholding was no, 
a quaiification for an adviser on such matters, 

On the Ist instant Sir Eric Geddes stated that he was 
not yet able to make any statement regarding the acquisi- 
tion of privately owned wagons. He feared that it would 
not be possible for -him to make a statement of policy in 
the ma.ter before Chrisimas. 

Tue Minister of Transport has recently confirmed an 
Order made by the Ligh. Railway Commissione.s auvhoris- 
ing the construction of a light railway in the parishes of 
s.recton of Sherland and Higham of brackenfield and 
of Asho ver, in the councvy of Derby. 

Tue Minis.er of Transport has recently confirmed an 
Order made by the Light Railway Comm. ssioners amending 
the Liverpooi and Prescot Light Railway Order, 1898, and 
authorising the Lord Mayor, aldermen, and citizens of 
the city of Liverpool to purchase the undectaking authorised 
by that Order. 

A SERIES of conferences was he!d in Shrewsbury on the 
29th ultimo as to two new railways in Shropshire. One 
p-oposal is to extend the Bishop’s Casile Raitway—which 
runs from Craven Arms to Bishop’s Castle—to join the 
Cambvian at Montgomery. The o.her was for a line from 
Craven Arms 20 miles east to Bridgnorth and thence 15 
miles east to Wolverhampton. 

Av Haverhill, Great Eastern Railway, on the 29:h 
ultimo, the driver of a passenger train was handed the 
single-line token to proceed towards the next sia ion and 
was shortly afverwards given a hand signal to start by 
the guard. The fixed signal was, however, we believe, 
against the train and the points lying for some sidings. 
The crain consequently ran into a set of buffer stops and a 
passenge> was killed. 

AccorpDING to the Board of Trade returns, the exports 
of railway material for the first ten months of the p.esent 
vear were of the following value—-. he corresponding figures 
for 1918 are shown in brackeis :—Locomo. ives, £1.120,025 
(£1,004,591); rails, £1,570,913 (£436,597); carriages, 
£395,420 (£346,361); wagons, £1,483,917 (£270,859) ; 
wheels and axles, £594,553 (£303,255); tires and axles, 
£743,374 (£494,080) ; chairs and meal sleepers, £294,427 
(£115,907); miscellaneous pe.manent way, £639,237 
(£495,126); to.al permanent way, £2,535,036 (£1,059,515). 
Weight of rails, 97,752 tons (23,828 ions); and of chairs 
and metal sleepers, 20,366 tons (7327 tons). 

Tue attention of so-called railway reformers—the 
critics of private company management of railways 

may be drawn to the statement made on November |Sth 
in the House of Commons by Sir Rhys Williams. He said 
that he was aware that the Great Northern Railway Com- 
pany was in some instances sending wagons through to 
dostination stations with than a maximum load. 
That was being done to avoid the alternative of sending 
the consignments to King’s Cross for transhipment, 
which would have had the eftect of increasing the conges- 
The existing arrangement resulted in 


less 


tion at that station. 
better trattiic working and, on balance, was in the public 
interest. 

On the 7th ultimo representa_ives of meny of he United 
States railways met at the Erie Works of the General 
Electric Company to inspect and witness the tests of some 
of the new electric socomotives built for the Chicago, 
Milwaukee, and St. Paul Company’s eleccrifica‘ion of its 
lines between the Pacific Coast and Ochello. This is a 
d stance of over 200 miles, on which there are 17 miles 
rising from the coast | in 40 and 19 miles rising | in 60. 
The new \ocomotives have fourteen axles, of which two are 
leading axles and twelve are driving. The weight of the 
locomo ive complete is 530,0001b. The weight on the 
,000 lb., and of the electrical equipmen 





divers is 
235,000 Ib. 

ago on some of 
United States pro- 
rule, when trains meet 


force firty 
railways of 


years 


the 


A RULE in 
the southern 
vided that: ‘“‘ As a general 
between stations, the train nearest the turnout will 
run back. Any dispute as to which train has to 
re ire is to be determined at once by the conductors 
without any interference on the part of the enginemen. 
This rule is required to be varied in favour of heaviest 
loaded engine or the worst grades. If they meet near the 
contre, in case of backing, a man must be placed on the 
look-out so that any dinger to -he rearmost part of the 
train may be seen and the eng:neman at once receive 
notice. The backing must be done cau iously.”’ 

One of the reasons why the common-user of wagons 
was adop.ed in this coun.ry solely because it was necessary 
as a& war measure was that those companies—the Great 
Western, Great Northern, and Lancashire and Yorkshire 
in particular—whose wagons were ot a high standard 
generally, had to be satisfied to let their wagons remain 
on other lines whilst the poorer wagons of the latter had 
to serve instead. An echo of this sentiment comes to us 
from the Minneapolis, St. Paul, and Sault Ste. Marie Rail- 
way, where the presiden‘, speaking recently, said that all 
their own cars and all the foreign cars then on the line were 
only 66 per cent. of the number the company owned, 
and their average condition was poor. The number out 
of traffie awaiting repairs used not to exceed 7 per cent.; 
now it was nearer 17 per cent. 

Ir is customary at ‘ closed’’ stations, 7.¢., where 
tickets ave collected at the destination and no passenger is 
allowed on a departure platform without a ticket, to issue 
“ platform ” tickets so that non-passengerS may go on to 
the platform. The Manchester Central Station of the 
Cheshire Lines Committee has recently been made a 
“ closed ” station, but platform tickets are not to be pro- 
vided. ‘This has led to a letter of protest from the presi- 
dent of the Manchester Chamber of Commerce, who has 
pointed out how very valuable the few minutes at the train 
are for a busy man to talk to his staff; also that the new 
departure is a hardship on those who need assistance to 
and at the train. We would, moreover, point out that the 
railway companies have frequently testified to the fact 
that platform tickets are an excellent source of revenue. 


Notes and Memoranda, 





In his evidence before the Low-grade Mines Commission, 


| in South Afcica, Sir Wm. Hoy stated that the amount of 


| coal required to mill one ton of ore is 0.0823 of a ton. 











SoME tests on compressed air coal-cutting machines, 
described by Mr. 8. Barber at a recent meeting of the 
North Staffordshire Branch of the Nacional Association of 
Colliery Managers, show that the air consumption may vary 
from 566 to 3679 cubic feet of free air per square yard of 
coal cut, according to the class of machine used. 

In the Government report on the nitrate deposits in 
the Priestra district of South Africa it is stated that the 
cos's tor crushing, leaching, &c., will probably amount to 
from 4s. 6d. to 5s. 6d. per ton of rock, and that the total 
costs of producing commercial nitrate will come to from 
10s. to 13s. per short ton of rock handled. ‘The rock con- 
tains some 12 per cent. of recoverable nitrates. 


IN a preliminary report on the 10,000 miles benzole test 
run by the Automobile Association and Motor Union, it is 
svated that in all 406 gallons 7 pints of spirit were used. 
The test car was a Sunbeam weighing 1.8 tons, and the 
consumption worked out at an average of 44.22 ton-miles 
per gallon. Only one sparking plug needed cleaning once 
throughout the whole trial, which occupied abouc five 
weeks. The amounc of lubricating oil used amounted to 
5 gallons 6 pinis. 

AccorvInG to Mr. F. B. Silsbe, the cracking of the rubber 
insulation on the high-tension cables connecting the spark 
plugs of petrol motors to the distributor is due to ozone. 
Ihe ozone produced by electrical discharges in the neigh- 
bourhood of such cables attacks unstressed rubber uni- 
formly and very slowly. The presence of a very little 
mechanical tension in the insulation, however, is sufficient 
to localise the corrosion into a few deep cracks, which 
rapidly extend to the core of the cable and render it useless. 

In his presidential address to the Institute of Engineers 
and Shipbuilders in Scotland, Dr. T. Blackwood Murray 
pointed out, as an example of the advantage of using 
special steels, the fact that the weight of a motor car gear 
is less than 12 per cent. of the weight of an electric crane 
reduction gear transmitting a similar load at similar speeds. 
He also dealt with the increasingly important part beiny 
played by aluminium alloys in the construction of motor 
vchicles and aircraft, and said that particulars of a new 
light piston alloy, the chief constituent of which is 
magnesium, with a specific gravity of 1.74, had recently 
appeared in America, 

A PROCEsS by which fibre of good quality can be manu- 
factured from the bark of the Australian eucalyptus tree 
consists in passing the bark through a “ softening” 
machine to loosen out the fibres, and then through speciaily 
adapted carding and spinning machines. The inventor 
of the process has opened a faccory near Melbourne, where 
samples of twine, rope and bagging, for the manufacture 
of which the fibre is chiefly uiilised, are exhibited. It is 
claimed that these goods are equal in quality to the best 
flax and Indian jute goods, and can be produced at half 
the cost. Waste fibre is employed for furniture stuffing, 
fibrous plaster work, packing refrigeration chambers, &c. 


AN investigation ot the temperature of a 24in. ingot 
during the process of heating it up to forging heat is 
described by Mr. F. E. Bash in a paper read before the 
\merican Institute of Mining and Metallurgical Engineers. 
He says that after seven hours’ heating the surface tem- 
perature may be 2370 deg. Fah., while the temperature 
at the centre is 2287 deg. Fifteen minutes afier .he ingot 
was taken from the furnace the corresponding tempera- 
tures were 2125 deg. and 2280 deg. respec.ively. Mr. 
Bash thus comes to the conclusion that, although it is 
possible to heat a 24in. ingot from room tempera:ure to 
forging temperature in seven hours, the ques.ion is raised 
whether this fast rate is not injurious to ihe steel. While 
the steel is still comparatively cold, large stresses are set 
up which may cause internal fissures. ‘lhe rate at which 
an ingot can be heated without injury depends on the kind 
of steel, chrome steel being very tender, while low-carbon 
steel will stand more abuse. 

In a paper read before the American Electro-Chemical 
Society, Chicago, Mr. G. M. Clark states that two American 
coneerns have developed methods of heating riveis elec- 
trically. The American Car and Foundry Company 
employs a method whereby the rivet itself forms a short- 
circuit connection across the secondary of a transformer. 
A spring device holds the rivet in the desired position 
across the ends of the transformer whilst the operator 
holds the rivet with a pair of tongs and brings the spring 
holding device into operation by means of a foot lever. 
The consumption of electrical energy is about 20 units per 
100 lb. of rivets, and the time taken to heat the rivet 
naturally varies with the size of the rivet. In another type 
of heater, employed by the Eleciric Furnace Company, 
a granulated carbon block forms the short-circuiting device 
across the transformed secondary, and in turn radiates 
heat to the rivets. The consumption of electrical energy 
for this type is about 18 units per 100 Ib. of rivets. 


A NOVEL method of storing coal in carbonic acid gas, 
which combines the advantages of the overhead bunker 
with the absolute safety of storage under water against 
spontaneous ignition, has been adopted in an installation 
described in the Iron and Coal Trades Review as having 
been recently erected at Dortmund, in Germany. It 
consists of three cylindrical bunkers—with semi-spherical 
tops and bottoms—each bunker holding 2500 tons of coa!. 
There are three outlets in each bunker for withdrawing 
the coal, and three holes at the top for receiving it ; the 
lower outlets close gas-tight, whilst those on the top, 
though requiring a good fit, need not necessarily be gas- 
tight, since carbonic acid gas is nearly twice the weight of 
air, and does not therefore escape at the top. A simple 
svruciural steel tower unloads the coal by grab from a 
barge ; the coal is then shot into a small hopper from which 
it is fed on to a push-plate conveyor, the path of whic 
completely envelops the three bunkers in the vertical plane. 
It can therefore both feed and rec'aim the coal. There 
is a slight leakage of carbonic acid gas during the with- 


drawal of the coal, but this is stated to be small, and can | 


be easily replenished. 
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Miscellanea, 





THE first cast of steel at the new Coatbridge works of the 
Scottish Iron and Steel Company was made at the end of 
November. 

NUNEATON is about to spend £106,000 on laying a 
14-mile main pipe for a further water supply from the 
Leicester Corporation. 

A Franco-Po.isH Society has been founded in Warsaw 
with the object of establishing commercial rejations 
between the two countries. 

Tue Polish Government has negotiated with a group 
of American financiers to float a loan in the United States 
for 250,000,000 dols. at 6 per cent. for twenty years. 

Tue record for rainfall in Manila is said to have been 
broken on July 29th last, when the precipitation amounted 
to 11.56in. On the previous day the fall was 7.69in. 

THE following articles are greatly in demand in Lithu- 
ania :—Agricultural machinery, tools, motors, tractors, 
engines, rails, steam boats, electrical apparatus, and 
machinery of all sorts. 

PoLanpD and Czecho-Slovakia have entered into an 
agreement by which the latter has undertaken to supply 
the former with chemical products relating to iron, explo- 
sives, agricultural machinery, &c. 

ATTENTION is drawn in No. 13, Surplus, December Ist. 
the publication of the Disposal Board, Ministry of Muni- 
tions, to a number of sets of portable centrifugal salvage 
pumps from 4in. to |2in., both steam and oil engine driven ; 
also a number of ‘“ submersible’ salvage units with 4in. 
and 6in. pumps. 7 

ACCORDING to a report of the South Staffordshire Mines 
Drainage Commissioners, the water at the Moat shatt has 
risen llft. 4in. during the past month, and is now 
142ft. 10in. above the floor of the thick coal and 272ft. 9in. 
from the pit top. The water at Brickhouse shafts, in the 
Oldbury district, near the fault at the boundary of the 
Tipton district, is 131ft. 8in. from the surface. 

A sTEP oi the greatest importance in connection with 
admission to the Institution of Automobile Engineers has 
now been definitely taken by the Council, in that every 
applicant for admission born on or since January Ist, 
1890, whose qualifications are not sufficient to justify the 
Council in electing him a full member will be required to 
satisfy the examiners in a written examination based on a 
syllabus which is ready for publication. The full details 
will be issued shortly. 

As experience is gained in high-tension electrical trans- 
mission of power the extending radius for which the system 
becomes economically possible continually opens up fresh 
possibilities. For several years after long-distance trans- 
mission had been introduced it was the American practice 
to allow a pressure of approximately 1000 volts per mile. 
It was found, however, particularly with distances of over 
100 miles, that the distance allowed could be increased to 
as much as two miles per 1000 volts. In other words, 
lines operating at about 100,000 volts pressure have been 
transmitting energy over distances exceeding 200 miles. 
More recently, lines operating at 150,000 volts have demon- 
strated their practicability—one of these has been in 
successful operation for over five years—and pressures of 
220,000 volts are considered quite feasible. 

A MEETING was held in the Manchester Town Hall on 
Tuesday last to support the appeal which the University of 
Manchester is making for a sum of £500,000 to enable the 
necessary facilities to be provided for the large number of 
additional students who are anxious to avail themselves 
of the University training. The Vice-Chancellor, Sir 
Henry Miers, mentioned that while he was in America 
recently a wealthy Philadelphia engineer handed him a 
cheque for £2000 towards the endowment of a scholarship 
for research in the laboratory where Osborne Reynolds 
had worked. Sir Henry announced that a group of firms 
was taking steps to raise a sum of £25,000 for a Professor- 
ship of the Colloid industry. Altogether a sum of about 
£70,000 has now been subscribed, including £2000 by 
Metropolitan Vickers, Limited, £1000 by Mr. E. D. Simon, 
£1000 by Simon, Carves, Limited, and £1000 by Henry 
Simon, Limited. The College of Technology has also made 
an appeal for £150,000. 

Tue German newspapers announce an amalgamation, 
or rather a new convention, of the Allgemeine Elektricitats 
Gesellschaft and the Deutsche Gasgluehlicht Gesellschaft 
Auer. Under the auspices of the National Bank fuer 
Deutschland, Osram and Auer, subsequent to the liquida- 
tion of the Auer Company, will amalgamate with the 
Gluehlampenfabrik A.E.G. Thus the A.E.G. have ab- 
sorbed the following firms :— Osram G.M.B.H., Auerlicht 
G.M.B.H. (Gasgluehlicht), Allgemeine Metallgesellschaft, 
Chemische Metallurgische G.M.B.H., Berliner Import and 
Export Gesellschaft, Germania Gesellschaft, factory for 
chemical products in Oranienburg, Gasgluehlichtgesell- 
schaft Henry Hill and Co., Export Gasgluehlichtgesell- 
schaft G.M.B.H., Richard Feuer and Co., Berlin, Samson- 
werke and Co., Berlin, a factory for constructing machinery 
in Berlin. The Osram-Auer branches in Paris, London, 
Madrid, and Switzerland and the Gasgluehlichtgesellschaft 
of Austria automatically come under these headings. 


A pian for the regulation of the discharge of Lake 
Ontario into the St. Lawrence River has been proposed 
by F. C. Shenehon in a report to the Sanitary District of 
Chicago. This scheme, according to the Engineering News 
Record, would be independent of but supplementary to 
the proposed regulation of the Niagara River in order to 
control the levels of Lakes Erie, Huron and Michigan. 
The Ontario plan provides for piers in the Galops channel 
on the American side, carrying bridge spans of 1S80ft. 
Each span would carry hinged beams, which could he 
lowered to rest on the bottom of the channel and between 
which sliding panels would be lowered to close the water- 
vay Yhus the channel could be regulated so as to reduce 
the flor water and to provic 
charge in case of high water or flood. The cost is esti- 
mated at 1,000,000 dols., with annual operating expenses 
of 25,000 dols., while the works could be built in two years. 
For the Niagara controlling works the first cost and annual 
expenses are estimated at 1,224,000 dols. and 50,000 dols. 
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WAR WORK OF THE GREAT CENTRAL RAILWAY 


(For description see page 581) 
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FIG. 83a—ENGINE TENDERS CONVERTED INTO GUN TRUCKS FIG. 83b—CARRIAGE FOR 6-INCH NAVAL GUN 














FIG. 84—-TRUNNION-BRACKET FOR 4.5-INCH HOWITZER FIG. 85-—-TRUNNION-BRACKETS FOR 4-INCH GUNS 











FIGS. 86 AND 87-—-SADDLES FOR 4.5-INCH HOWITZERS 

















FIG. 83—COVERED GOODS WAGON FOR AMMUNITION FIG. 89—-WELL TRUCKS FOR ARMOUR PLATES 
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36-INCH COGGING MILL FOR STEEL, PEECH AND TOZER, LIMITED 


DAVY BROTHERS, LIMITED, SHEFFIELD, ENGINEERS 














VIEW OF MILL FROM PINION HOUSING END 














VIEW OF MILL FROM ROLL HOUSING END 
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Agents / Abroad for the Sale of The Engineer. 


BUE NOSPATRES, —MITCHELL’S “Book Srore, 576, Cangallo. 

CHINA.—KELLY AND WALsH, Limirep, Shanghai and Hong- Kong. 

EGYPT.—Catro Express AGENCY, near Shepheard’s Hotel, Cairo. 

FRANCE.—BoyvEAU AND ie > Rue de la Banque, Paris. 

CHAPELOT AND CIE., 136, St. Germain, Paris. 

INDIA.—A. J. COMBRIDGE AND Oo. .. Bombay; THACKER AND Co., 
Limirep, Bombay ; THACKER, SPINK AND Co., Calcutta. 

ITALY. —— AND STRINI, 307, Corso, Rome ; FRATELLI TREVE 8, 

‘corso Umberto, 1,174, Rome ; ; Frarevtt Bocca, Rome ; 

Uras0o Horrut, Milan. 


JAPAN.—Maruzen Co., Tokyo and Yokohama, 
‘AFRICA.—WM, DAWSON AND Sons, Limirep, 7, Sea-street (Box 489), 
Capetown. 
yg. ©. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 


AUSTRALIA.—Gorvon And GorcH, Limirep, Melbourne, Sydney 
and Brisbane, Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 
CANADA.—Dawson, W., AND Sons, Limirep, Manning-chambers, 
Toronto. 
Gorpon AND Gorcu, Limrrep, 132, Bay-street, Toronto. 
MoNTREAL NEWS Co., 386-388, St. James-street, Montreal. 
ToRoNTO News Co., 42, Yonge-street, Toronto. 
CEYLON.—WWJAYARTNA AND Co., Colombo, 
JAMAICA.—EpvucaTIONAL SuppLy Co., Kingston. 
NEW ZEALAND.—Gorpon anp GotcH, Limirep, Wellington and 
. Christchurch ; Upton anp Co., Auckland; J. WILSON 
Craia AND Co., Napier. 
TRAITS SETTLEMENTS.— KELLY anp WaxsH, Lowirep, Singapore. 
NITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 
and 85, Duane-street, New York ; Sunscriprion News Co., 
Chicage 
ADVERTISE MEN TS— 
Sole Representatives for the U.S.A.: 
Press, Inc., 1104, Cunard 
Nassau-street, New York. 


THe BririsH AND COLONIAL 
Building, Chicago, and 150, 
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SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railw ay stations; or it can, if preferred, be 
supplied direct from this office. 


As from the first issue in January, 1920, the price will be 
raised to 1s. Od. per copy, by post 1s. 2d., making the 
subscription rates as follows :— 


Halt-yearly (including double number) £1 10s. 6d. 

Yearly (including two double numbers) £3 3s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will be received at the rates given below. 
Foreign subscribers paying in advance at these rates will receive 
‘THR ENGINEER weekly and post free. Subscriptions sent by Post- 
office Order must be made payable to THE ENGINEER and accom- 
panied by letter of advice to the Publisher. 

THIN PAPER COPIES. THICK PAPER COPIES. 
Half-yearly £1 10s. 6d. Half-yearly £1 13s. 9d. 
Yearly... £3 3s. Od. Yearly .. .. £3 7%. 6d. 

(The difference to cover extra postage.) 

Canadian Subscriptions- 

Thin paper edition 
Thick ,, 5 


ADVERTISEMENTS. 


*,* The charge for Situations Open and Wanted Advertisements of 
“four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
nantheaed above, are included in ‘* THE ENGINEER Directory,”’ 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate advertisements will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 

Advertisements cannot be inserted unless delivered before TWO o'clock 
on Thursday afternoon, and in q of the ity for going 
to press early with a portion of the edition, ALTERATIONS to STAND- 
ING ADVERTISEMENTS must arrive not later than ELEVEN o’clock 
on the SATURDAY previous to the day of publication. 

Letiers relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of THE ENGINEER. 

Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 


£2 18s. 6d. per annum, 
£3 3s. Od. Be 











PUBLISHER'S NOTICES. 


*.* With this week’s number are issued as a Supplement two pages of 
evyravings iUlustrating an Electrically Driven Rolling Mill Plant for 
Steel, Peech and Tozer, Limited. Every copy as issued by the Publisher 
contains @ copy of this Supplement, and Subscribers are requested to 
notify the fact should they not receive it. 


*.* If any Subscriber abroad should receive THE ENGINEER in an 
*im perfect or mutilated condition, he = ope by giving prompt in 
Sormation of the fact to the Publisher, wit he name of the Agent through 
whom the paper is obt , if suffered, can be 
remedied by obtaining the paper direct as this office. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the public and 
intended for insertion in this column, must in all cases be accompanied by 
a large envelope, legibly directed by the writer to himself, and stamped, in 
order that answers received by us may be forwarded to their destination 
No notice can be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER or containing 

questions should be accompanied by the name and address of the writer. 

not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

°° We cannot undertake to return drawings or manuscripts ; 
"therefore request correspondents to keep copies. 
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War-time Specifications and Peace-time Uses. 


During the war it was necessary not only to issue 
a number of new specifications for various kinds of 
steel and alloys, but also to adopt important modi- 
fications in existing specifications. We are now con- 
fronted with the problem of how these new specifica- 
tions, or these war-time modifications, shall be adapted 
to peace-time uses. The conditions both of supply 
and use in normal industrial processes are so widely 
different from those forced upon us during war that, 
at first sight, it would seem that war-time specifica- 
tions would have to be largely put on one side for 
various reasons. On the other hand, conditions are 
by no means what they were in these respects at the 
beginning of 1914, and a mere return to pre-war 
specifications would not be acceptable either to users 
or makers. There is thus much need for the exercis 
of that sane compromise upon which sound specifica- 
tions are always based, and it is fortunate that such 
compromise has always been the primary feature of 
the activities of the British Engineering Standards 
Association. But the factors affecting the question 
are worthy of careful consideration by all concerned. 

The changes made in specifications under war 
conditions are, broadly speaking, of two distinct 
kinds, tending in entirely opposite directions. We 
have, in the first place, new specifications, or new 
conditions introduced into existing ones, for the 
purpose of providing for material required for uses 
of an extremely exacting kind. As an example, we 
have aircraft materials, in connection with which 
provision was made for a degree of rigidity of inspec- 
tion and for a severity of testing which had pre- 
viously been unattained even by the strictest Ad- 
miralty specifications. That the vital importance of 
obtaining the best possible materials, almost regard 
less of cost, justified such rigidity is probably g generally 
admitted, and it may well be that for the construction 
of civil aircraft the continuance of such rigid speci- 
fications is desirable, or even necessary. Nothing 
would be so likely to hamper the progress of civilian 
flying as an undue proportion of accidents, and all 
interests will be best served by taking every possible 
precaution. But the chief disadvantage of aircraft 
for civilian purposes lies in their high cost, and 
** stiff’ specifications do not tend towards a decrease 
in that direction. Here it is obvious that the right 
degree of compromise can only be arrived at by 
means of the fullest knowledge of what is essential 
and what is not, of what impurities are really injurious 
and what are not, of what tests really indicate 
fundamentally important properties and what tests, 
if any, can be regarded as of minor importance. 
Tending in quite the opposite direction are those war- 
time modifications of specifications which had to be 
adopted in order to meet certain very real difficulties 
in regard to supplies. Typical of these are the 
raised limits for such impurities as sulphur and 
phosphorus in steel. These widenings of specification 
limits were applied to materials intended for actual 
war uses as well as to those for ordinary engineering 
purposes, such as railway material, and the questiow 
now arises whether it is right to retain these relaxa- 
tions or to return to the pre-war standard. An entire 
return to the pre-war standard at the present time is 
no doubt very difficult or impossible, but the principle 
must none the less be settled. There is much to be 
said on both sides of this question. Those who are 
in favour of retaining the wider limits point out, with 
some force, that the use of materials purchased under 
the new specifications has not led to any serious crop 
of failures or accidents, and that a return to more 
rigid conditions is not enly not necessary in the 
interests of safety, but undesirable on the ground of 
cost, since that cost must ultimately become a charge 
on our industries as a whole. On the other hand, it 
may be pointed out that the experiences of a few years, 
under exceptional war-time conditions, when normal 








activities were carried on under all manner of restric- 
tions, do not furnish any sufficient basis upon which 
a permanent relaxation of our specification limits 
should be based. With regard to railways, for 
example, reduced speeds have undoubtedly tended to 
lessen the strain on materials, such as rails, tires, 
axles, &c., while in many cases the life of parts made 
under the less rigid specifications has not yet been 
long enough to furnish the requisite data. Com- 
parison will also be made with the specifications in 
use in America, where still wider limits are admitted ; 
but there the argument is liable to the objection that 
the number of failures which are regarded as more or 
less normal is much higher than would be tolerated 
here. Whether this is really cause and effect may be 
a matter of opinion, but the coincidence of the cir- 
cumstances is at least suggestive. 

The whole matter is, as we have said, essentially 
one for discussion and compromise among those best 
qualified to form opinions on the various aspects of 
the question. While it is obviously undesirable to 
handicap our industries by additional cost due to 
excessively rigid specifications, it is no less undesir- 
able to lower the “ British Engineering Standard ” 
for the sake of small savings in cost of materials. 
Both here and abroad we should suffer dispropor- 
tionately if this course were followed. The diffi- 
culty of arriving at a sound decision on such a funda- 
mental matter, however, points very plainly to one 
conclusion—that much more knowledge is needed on 
these questions. There is room here for research of 
the most important kind. Nor should such research 
be confined to laboratory or works experiments, but 
it should be extended so as to include a systematic 
searching of records of the behaviour of known 
materials—where these are available—and a careful 
keeping of such records, together with records of 
specially made tests. This work, if properly carried 
out, will in time furnish the information which is now 
most urgently needed—a correlation founded on 
wide and carefully recorded experience, between the 
results of laboratory or test-room tests and the 
results of actual service from the same material. 


The Shortage of Railway Wagons. 


WEEK by week for some time past our provincial 
correspondents have complained of the grievous 
handicap to trade that is caused by the scarcity of 
railway wagons. There is no question as to this 
shortage nor as to the seriousness of the results, but 
the reason for the deficiency and how it can be over- 
come are points on which no sound expression of 
opinion has been given by those whose views may be 
accepted as authoritative. Nor has much light been 
let in by the statement of Sir Eric Geddes on Wednes- 
day evening last. Some of the familiar reasons 
are quite without solid foundation. For instance, 
it was for long maintained, when the shortage 
was first experienced, that it was the natural 
result of sending a number of wagons overseas. It 
was, of course, known to all that the British railways 
had lent locomotives, wagons, rails, &c., and so this 
explanation was accepted. But on analysis it will not 
hold water. The number of wagons lent was 29,648— 
say, 30,000—or 4 per cent. of the railway-owned 
wagons in the country, and but 2 per cent. of all the 
wagons if those privately owned be included: When 
the wagons began to return from France some other 
explanation became necessary. It was that the 
number of wagons out of use awaiting repairs was very 
great. As it was common knowledge that, owing to 
the scarcity of labour and material and to the railway 
shops devoting much of their time to munitions work, 
repairs were necessarily in arrear, this further explana- 
tion appeared reasonable. It was, however, no more 
sound than was the former. In pre-war times the 
number of wagons undergoing or awaiting repairs 
was about 3 per cent. of the whole. Our information 
is that the number in 1918 was about 9 per cent.— 
in other words, the 22,500 or so railway-owned wagons 
normally out of service became, say, 70,000. This, 
however, we learn is too high an estimate, as the 
excess is only 15,000 to 18,000. Seventy thousand 
is no small figure, we admit, but in view of the 
introduction of the “‘ common-user,” it may be con- 
sidered almost negligible. A further explanation for 
the scarcity of wagons was that the railways were 
unduly burdened by traffic that formerly went by 
sea, but which, railway rates not having been raised 
as have the coastal rates, had come, as a consequence, 
to be rail-borne. This was an excuse for which there 
was no little justification. It, however no longer 
holds good, as the Government is willing to pay a 
subsidy for traffic sent coastwise at higher rates than 
if sent by rail. Then the latest reason assigned for the 
scarcity of wagons is that traders will not unload them 
fast enough ; they prefer to pay a demurrage charge. 
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This is another weak explanation. Wagons may be 


delayed by traders—who have their own difliculties 
to contend with—longer than in normal times, but 


this is no new condition of the last six or even twelve 


months ; it has been going on for the last three years 
or more, and cannot thus be pleaded as an excuse 
Moreover, whatever dearth 
there may be as a result of any or all the foregoing 
causes should be more than compensated for by the 


for the growing scarcity. 


“common user” of wagons. Prior to ~ common 
user ”’ coming into force in 1916—it is a war measure 


—there was necessarily a large mileage of empty 
wagons, but that has now practically ceased, and our 


estimate is that the “common user” has added 
25 per cent., or, say, 200,000 wagons, to the stock of 
railway-owned wagons—enough to do more than 
compeasate for tne disadvautage experienced in 
these as contrasted with pre-war times. 

To add to the weakness of the excuses mentioned 
above as having hitherto been considered sufticieni 
to explain away the scarcity is the fact that they are 
quite unnecessary. Surely the increase in goods 
traffic is in itself abundant reason. In 1913 the com- 
panies, according to the recent White Paper, * Rail- 
way Working,” carried freight traffic to the value of 
70 miliions ; for the eight months ended August 31st 
last it had reached 66 millions, or practically 100 
millions a year. As these figures are based on the old 
rates, it follows that the volume of traffic has been 
increased by over 40 per cent. when compared with 
that of 1913. Is it any wonder then that there is a 
scarcity of wagons, and is not this a fact that should 
have been proclaimed from the housetops, not only in 
explanation for the shortage of equipment, but in 
justice to the companies who have done so well under 
such adverse circumstances ? On this point of traffic 
Sir Eric has created some confusion in our mind. 
He said that the tonnage passing to-day was 14 per 
cent. down, but failed to teil us with what period this 
compares. It cannot be with 1913; possibly it is 
with 1918. On this point some light is necessary. 


Another sound explanation is to be found in 
the introduction of the eight-hour day. If 
before February Ist it took a driver, fireman, 


and guard ten hours to.work a goods train from, 
say, London to Bedford and back, it is now only 
practicable for them to go as far as Luton and back 
in the eight hours. Hence the day’s journey of the 
wagons they convey from London is, like the men’s 
time, reduced by 20 per cent., thus rendering their 
availability for service that much less. Another 
factor, but one on which little is likely to be said, is 
that the companies have held their hands as to build- 
ing new rolling stock in view of the uncertainties of 
the future. This is so obviously the case that we need 
not enlarge upon it, except to say that we believe the 
Ministry of Transport has recogaised the need for 
action, and has permitted the companies to embark 
upon new rolling stock construction. The privately 
owned wagon industry is in a worse position, as no one 
is now buying wagons, and repair contracts are not 
being renewed, in view of the Minister’s power to 
acquire all privately owned stock. As to the latter, 
no official announcement, Sir Eric Geddes said last 
week, is likely before Christmas. The whole handling 
of the privately owned wagon question has been 
uafortunate. The fact that these wagons were to be 
bought up evidently led the Minister to assume 
that the stock of railway-owned wagons would thereby 
be increased, and this belief possibly has held back 
the orders to proceed with new equipment. 

Coming now to the question of how congestion 
might be relieved, we suggest that the withdrawal of 
all restraints on traffic movements might help towards 
the desired result. The allocation of traffic was a good 
scheme when locomotive power and trainmen were 
at a premium, as it concentrated movements between 
two points to one given route. It is still being adhered 
to, but it robs traders and the other railway com- 
panies of the benefits of an alternative and possibly 
Another direction where modifica- 
tion may be desirable is the detention of wagons in 
order to obtain full loads. No one knows the advis- 
ability of this course better than the Great Northern, 
and yet, according to a statement by Sir Rhys 
Williams on the 15th ult., that company was sending 
wagons through to destination with less than the 
maximum load—an arrangement which “ results in 
better working and, on balance, is in the public 
interest.” The fact is that it is no easy matter to dis- 
cover new railway methods nor readily to convert the 
other companies to the system—often peculiar to 
itself—of the North-Kastern. The administration in 


! have heen conservative 


less busy route. 


nay md run in ruts 


t he na 
but there was method in much of the apparent mad- 
ness. We would that we were certain of relief in this 
question of congestion. Our own impression is that, 


unless the companies—not the Ministry—which 





The total of the additional items is slightly over 
£27,000,000. 





growing trade. 


> 


transferring the railways to the Ministry of Transport 


preparation and development of a policy. 


Railway Administration. 


THE members of the Railway Executive Com- 
mittee, to whom the nation is deeply indebted for the 
remarkably successful operation of its railways 
during the war—a success not achieved in any other 
belligerent country, not even excepting the United 
States—are to be congratulated on their retention 
en bloc in the new Railway Advisory Committee 
waich is to replace, probably on January Ist, the 
present Executive Committee. To appreciate our 
point it is necessary to quote what Sir Eric Geddes 
said on the third reading of the Transport Bill. The 
right hon. gentleman on that occasion said that the 
Committee was a rather peculiar body for permanent 
use, as the members had to serve in the dual capacity 
of Government officials and representatives of the 
railway companies. It might, therefore, be necessary 
to modify the procedure, powers, and constitution of 
the Committee, and Sir Eric thought that the best 
unalogy of the relationship that should obtain for the 
two-year period was that existing between the Indian 
Railway Board and those railways there in which 
the Indian Government had a financial interest. It 
is clear from this statement that it was the intention 
to have a smaller Committee, and we have reason to 
believe that proposals to this effect were submitted 
to the companies. That there is to be no reduction is 
significant of the intention of the companies to work 
together. Their powers will, of course, be limited ; 
all the responsibility for policy, finance, and the rela- 
tions between the Government and the public, traders, 
shareholders, and, perhaps most important, the rail- 
way servants, will lie with the Ministry of Transport. 
This reference to railway servants affords an openir g 
to say that four representatives of the men are to be 
on the new Committee. This is a step in the right 
direction. It has been criticised on the ground that 
traders and the public find no representation on this 
Committee, although they do so on the National Wages 
Board. The latter is intended, however, for arbitra- 
tion, whilst the Advisory Committee is for administra- 
tion. The Wages Board is to be a body of twelvi 
four for the companies, four for the men, and four for 
the users of the railways—with an independent 
chairman appointed by the Government, and is to 
arbitrate on any question as to wages and conditions 
of service not agreed to at a Central Wages Board oi 
five railway managers and five representatives of the 
unions, each side being allowed to add a sixth member. 


Local committees are to be set up to deal with 
grievances. Two other remarks should be mad 


briefly. Nothing has yet been aanounced as to th 
actual administration of the railways under the 
Transport Act, and apparently no agreement has y 
been arrived at as to the wages negotiations which ' 
have been in progress since the strike. These nego 
tiations were to be settled by the end of the year. 








The Navy Estimates, 1919-1920. 


THE revised Navy Estimates for the current fiscal 
year were issued last week. The net sum involved is 
£157,528,800. This amount exceeds the forecast of 
£149,200,000 made last March by £8,328,800. In an 
explanatory statement the First Lord of the Admiralty 
recalls that the forecast in March, although the best 
that could be made in the circumstances actually 
xisting, was not in any sense a detailed estimate, as 
the data for preparing such an estimate were not then 
available. During the last nine months additional 
items of expenditure—some of which could not be 
foreseen, whilst others, such as the improvement in 
pay for Navy personnel, were foreseen, but could not 
be budgetted for—have matured for inclusion in these 
Estimates. Additional pay and pensions for officers 
and men of the Fleet, and increased war gratuities 
and their extension to mercantile officers employed 
in naval service, account for an extra £13,400,000. 
In addition, £6,500,000 is represented by the transfer 
to Navy Votes of expenditure on hire of vessels for 
naval purposes and freight on fuel and stores, which 
during the war was borne by the Ministry of Shipping ; 
£2.750,000 by the extra provision required for reecon- 
ditioning lured vessels; and £4,250,000 by special 
requirements of fuel, &c., owing to naval operations 
in Russian waters and the Eastern Mediterranean. 
hand, various circum- 


On the other 


practical experience, are given a free hand, the con- 
gestion will get worse, and this in the face of a steadily 
Altogether, the railway situation 
suggests that it would have been better if, instead of 


at once, they had been left to the companies to * carry 
on” whilst the two-year period was devoted to the 





be made, and the net increase in expenditure there. 
fore stands at £8,328,000. The present Estimates, 
it must be remembered, bear little relation to the 
requirements of the Navy for the current year. A 
large proportion of the sum required is to pay for 
work done and services rendered prior to the Armis. 
tice and so far advanced that it was not economical] 
for it to be cancelled ; for war gratuities on demobilisa. 
tion ; for the pay and victualling of surplus personnel, 
and for other purely deadweight war expenditure, 
No comparison can therefore be profitably made 
between the total figure and that of the pre-war 
Estimates. Moreover, even if it were possible to 
disentangle the “ normal”’ or “* peace’ expenditure, 
any such comparison would still be entirely fallacious 
until due allowance had been made for the fact that 
material and services cost roughly twice what they 
did before the war. Again, it should be borne in 
mind that the conelusion of the Armistice, so far from 
finding the national war effort on the wane, found us 
at the high-water mark of cur endeavour to win the 
war, and with every kind of production and actiy ity 
to that end at its maximum. How true this was of 
our naval effort is shown by the following figures of 
actual expenditure during the complete war years : 


1915S 
1916 
1917 
191s 
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17 
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Stupendous as are these figures, they do not indi- 
cate fully the steep curve at the height of which we 
in November, 1918. At that date we 
actually spending about £6,750,000 a week on the 
Navy, or at the rate of more than £350,000,000 a vear. 
To the First Lord’s statement are appended some 
statistics of considerable interest, showing the expun- 
sion of our naval forees during the war, &ce. On 
August 4th, 1914, we had in service 648 warships and 
12 auxiliary patrol On November 11th, 
1918, there were 1354 warships and 3727 auxiliary 
patrol in with a further 97 
auxiliary vessels employed on Admiralty service. 
The total number of officers and men in H.M. Fleet 
on July Lith, 1914, was 146,047. On August 15th, 
1914, the number had risen to 201,017 by the calling 
up of the reserves, and by November 15th, 1918, the 
total stood at 407,316. The gross expansion was thus 
261,269. War casualties from the outbreak to the 
Armistice amounted to 3496 officers and 36,444 men. 
The amazing figures relative to the Navy's transport 
achievement in the war have been published pre- 
viously. Suftice it to say that from the beginning ot 
August, 1914, to the end of November, 1914, nearly 
24,000,000 men, 2,250,000 animals, 506,000 vehicles, 
and more than 51,000,000 tons of stores of all kinds 
were transported by sea. The increase in the Navy's 
gun power during the war period is illustrated by 
the following table of guns mounted for naval service : 


stood were 


vessels. 


vessels commission, 


9.2in. 7.5in. 
l5in. I4in. 13.5in. 12in. and to Below 
On 10in. fin. fin 
Aug. 4, 1914 .. 44 300 150 2845 3673 
Oct. 31, 1918... 106 16 is 240 94 5579 S541 
Totals : —August 4th, 1914, 7112; October 31st, 1918, 14,724 


Within the corresponding period 11,060 torpedoes 
were manufactured for the British naval forces, 607 
for the British air forces, and 322 for allied naval 
forces. Deliveries of torpedo equipment included 
3618 torpedo tubes, 722 air compressors, and 12,487 
steel reservoir bottles. The production of mines of 
all types reached 221,400, and of depth charges 
101,600. For the British Navy alone 6155 paravanes 
of the mine-cutting variety were completed, and 
2456 explosive paravanes. On a rough estimate, 
8,825,500 fathoms of mine-sweeping rope were 
expended in the work of mine clearance. Provision 
was made for (1) 864 searchlight equipment sets of a 
new type and for 330 existing sets to be improved ; 
(2) 3710 searchlight projectors for auxiliary craft 
and for signalling purposes. 

The total money expenditure during the war on 
naval excluding fuel—for maintenance of 
Fleet, construction, and repairs in Royal Dockyards 
was approximately £54,000,000, while that for naval 
excluding fuel—supplied to the Allies was 
approximately £5,640,000. The approximate amount 
of coal shipped under Admiralty directions or railed 
to. the East Coast during the war was 54,000,000 tons. 
The maximum number of colliers employed at an) 
one time by the Admiralty for all services was 563, 
with an aggregate carrying capacity of about 
2,147,000 tons. Besides meeting naval and transport 
needs, the Admiralty was responsible throughout 
for coal supplies to the British Expeditionary Force, 
for the U.S. Navy in British and Mediterranean 
waters, and also, until the creation of the Ministry 
of Shipping, for the French and Italian Marine, the 
French State Railways, and other services. The 
unavoidable dislocation of the bunkering trade neces- 
sitated provision being made also by the Navy for 
the bunkering of British commercial and allied trans- 
ports and other vessels. 

The following statisties of liquid fuel are of special 


stores 


stores 


mterest : 
Tous. 
The total amount of oil brought to British 
bases throughout the war exceeded 16,000,000 
Supplies de ived from home sources 350,000 
Issues to the Fleet .. .. .. 9,100,000 
Issues to Allies (including U.S.N.) 500,000 
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stances have enabled a reduction of £19,000,000 to 


In addition American naval tankers imported 560,000 
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tons which was distributed coastwise by small British 
eralt to U.S.{naval units. 

Owing to the rapid increase in the oil-burning fleet 
and the high standard of consumption resulting from 
the anti-submarine campaign, convoy and _ escort 
systems, &c., the oil expenditure of 1914 had prac- 
tically quadrupled four years later. Available tankers 
being inadequate to cope either with the import 
requirements or with the need for Fleet auxiliaries, 
a large building programme was projected early in 
the war and subsequenily amplified. This programme 
resulted in the following additions to the oil-carrying 
fleet : 

Cargo tankers. . ; 52 of 380,000 tons capacity 
Fleet auxiliaries .. --» 49 0f 96,000 tons capacity 
The inadequacy of the tanker supply and the large 
number of casualties to vessels en route made it 
necessary to supplement oil imports from 1917 
onwards by using the double bottoms of cargo 
steamers, and 1,100,000 tons were brought here by this 
method. The great extension of the Naval Air 
Service and the introduction of petrol-burning M.L.’s, 
C.M.B.’s, and motor transport created a very large 
demand for petrol for naval purposes, to meet which 
petrol dep6ts were established at numerous points 
round the British coast and at certain stations abroad, 
supplies being effected by rail or coastal transport. 
Turning to the Navy Estimates themselves, pro- 
vision is found to be made for a very large amount of 
new construction—-“‘ new’ in the sense of being 
uncompleted at the date of the Armistice. The only 
capital ship provided for is the battle-cruiser Hood, 
which will very shortly be delivered. The total cost 
of this great vessel, full details of which were pub- 








to develop a speed of 24 knots. Her length is 625ft., 
with a breadth of 92ft. The Hermes is a vessel of 
10,400 tons, 548ft. in length, and 70ft. in beam, with 
engines of 40,000 shaft horse-power for 25 knots. 
For an aircraft carrier she has a powerful armament, 
comprising ten 6in. guns and four 4in. anti-aircraft 
guns. 

The next largest group of ships borne in the Esti- 
mates comprises eleven flotilla leaders, displacing 
from 1740-1801 tons, with speeds of 31-32 knots, and 
a uniform armament of five 4.7in. guns. With the 
exception of the Keppel, Malcolm, and Rooke, all 
these vessels are now complete. 

Torpedo-boat destroyers were building in very 
large numbers at the date of the Armistice, and while 
many were cancelled it was decided to proceed with 
108. All but about twelve have been delivered since. 
Four classes are represented among the 108 destroyers, 
viz., ““S” boats, of 1075 tons and 31 knots; “T” 
boats, averaging 1000 tons and 32 knots ; and “ V’s ” 
and *‘ W’s,” of 1316 to 1345 tons and 31-32 knots. 
Neither for these boats nor the flotilla leaders are any 
cost details given. We notice that several of them 
were laid down as late as August, September, and 
October, 1918, while one large flotilla leader, Rooke, 
was begun in November, the month of the Armistice. 
The Admiralty, we think, will find some difficulty 
in justifying .ts decision to proceed with vessels 
which were in such an early stage of construction. 

Submarines constitute another large item under 
the new construction vote in present Estimates, 
more than 60 being chargeable to this vote. They 
are divided up as follows :—22 ‘‘ H” boats, 500 tons, 
12 knots surface speed; 4 “ K”’ boats, 2650 tons, 


ADDENDA TO * THE NAVY ESTIMATES, 1919-20.” 


Estimated 


Expenditure, Expenditure, Expenditure, Expenditure, Expenditure, E-timates, 


1914-15. 1915-16. 1916-17. 1917-18. 1918-19. 1919-20. 
Vore 1. £ £ £ £ £ 
Wages of naval personnel 13,637,330 24,321,519 29,399,358 37,559,536 42,365,000 33,893,800 
VorrE 2. 
Victualling and clothing 7,411,627 10,796,024 11,173,592 13,481,159 20,570,000 10,008,000 
Vore 3. 
Medical e tabli hments and services ie 136,589 578,703 713,525 792,569 970,100 629,200 
Vore 4. 
Civilians employed on fleet services... .. 176,977 444,907 517,209 561,308 622,300 496,000 
Vore 5. 
Educational services 161,766 171,610 201,497 210,243 232,800 417,500 
Vore 6. 
Scientific services iat Ga Re Sh 87,090 108,535 110,478 152,160 234,000 463,000 
\ OTE 7. 
Royal Naval Reserves $46,784 755,201 863,943 874,930 856,400 459,000 
VoTE &. 
Shipbuilding, repairs, maintenance, &c.: 
Section I.—Personnel .. .. 1. .. 5,646,932 7,868,812 8,943,491 12,660,160 14,723,200 12,008,000 
Section I1.--Matértel .. .. .. .. 22,211,040 44,778,970 40,952,653 36,494,694 57,390,100 10,685,700 
Section LLL. Contract work -.  «. 30,298,730 64,513,255 53,982,842 70,609,055 95,522,200 41,855,400 
Vorr 9. 
Naval armaments and aviation 9,666,218 25,639,203 36,742,534 34,177,359 69,894,500 15,790,100 
Votre 10. 
Works, buildings, and repairs, home and 
abroad he Aa! aes 3,659,847 5,710,782 6,694,878 6,556,769 8,345,000 5,667,700 
Vote 11. 
Miscellaneous effective services... oo... 5,907,731 16,321,128 15,460,001 9,193,802 5,322,000 6,106,000 
Vorr 12 
Admiralty Office .. 583,167 851,066 1,024,108 1,454,835 1,991,000 1,900,000 
Vore 13. 
Half and retired pay 878,045 717,519 713,621 709,227 709,000 1,296,600 
Vore 14, 
Pensions, gratuities, compassionate allow- 
ance; 1,674,160 1,730,117 1,944,003 1,446,247 4,847,200 15,134,000 
Vore 15. 
Civil superannuation, compensation allow- 
ances, and gratuities 389,914 109,161 B88 500 413.746 $32,000 718,800 


lished in THe ENGINEER of Nev. 7th, is estimated at 
£5,458,335. Next in importance come the four large 
cruisers of the “ Raleigh” class, all of which, con- 
trary to expectation, are to be proceeded with. The 
Hawkins, built at Chatham Dockyard, is already 
completed and now in China. Her total cost, includ- 
ing guns, was £1,611,839—a truly startling figure for 
a cruiser of 9750 tons. The Raleigh, of the same 
class, but building by W. Beardmore and Co., is 
estimated to cost £1,473,901. The Effingham and 
Frobisher, also of this class, under construction at 
Portsmouth and Devonport respectively, are appar- 
rently to be completed slowly, as only £149,027 is to 
be expended on the first and £123,404 on the second 
in the current year. Eleven smaller light cruisers 
are also charged to the present Estimates, but five 
of them have been completed, viz., Cairo, Calcutta, 
and Colombo——*‘ C”’ class, 4190 tons, 28-29 knots, 
five 6in. guns—Delhi and Dunedin—‘‘D”’ class, 
1650 tons, 28-29 knots, six 6in. guns. Those still 
unfinished are: Cape Town, Despatch, Diomede, 
Durban, Emerald, and Enterprise. The two last- 
named belong to the new ‘ E”’ class, of which no 
details are available. They are understood to be 
somewhat larger than the ** D ” class, but to mount 
the same armament. As the Enterprise was laid 
down in June and the Emerald iti September last it 
seems strange that the Admiralty should have decided 
to proceed with two such expensive units, seeing that 
the Navy is so well provided with cruisers. 

Two large oceaigoing atreraft carriers are still 
vompleting. The Kayle—late Almirante Covlirane 
was designed by Sir W. G. Armstrong, Whitworth 
and Co. as a battleship and subsequently re-designed 
as an aircraft carrier by Sir E. H. Tennyson 
d’Eyneourt. She will displace 26,200 tons and be 
fitted with machinery of 55,000 shaft horse-power, 





24 knots ; 24 * L” boats, 1080-1150 tons, 17} knots ; 
3 “*M” boats, or ‘submarine monitors,’ each 
mounting one 12in. gun, but no other details avail- 
able; 10 “R” boats, 500 tons, 15 knots. Only in 
three cases is there any indication of the cost, viz., 
H. 52, R. 3, and R. 4, which cost together £800,453. 
Miscellaneous construction under the Estimates 
may be summarised as follows :— 

10 sloops, 1230 tons, 17 knots. Cost, £281,390 each. 

37 patrol gunboats, 890 tons, 12 knots; 36 already com- 
pleted, and 24 have been or are being completed for sale. 

75 mine-sweepers, twin-screw, 800 tons, 16 knots; 68 
already complete, 3 completed for sale. 

9 mine-sweepers, ‘‘ Dance ”’ class, 287 tons, 8} knots. 

6 surveying vessels, converted from twin-screw mine- 
sweepers, 800 tons, 16 knots. Aggregate cost, £513,923. 

400 trawlers, various dimensions; 358 already complete, 
150 have been or are being completed for sale. 

180 drifters, various dimensions; 113 already complete, 
124 have been or are being completed for sale. 

59 boom defence vessels, 285 tons. Aggregate cost, £910,627. 

89 tugs; 58 already complete, 24 have been or are being 
completed for sale. 

7 mooring vessels, 769 tons, 9 knots. Estimated aggregate 
cost, £426,382. 

Provision is made for large repairs and alterations 
to the following vessels in the Royal Dockyards, the 
figures giving the estimated cost of sueh work : 

£ £ 
Princess Royal 
Antrim 
Diligence 
Birmingham 


Warspite 
Tiger ... 
Repul e «+ e+ 739,236 
Highflyer .. .. 95,141 





Lowe-toft ..  .. 64,871 Chatham 
Dublin as a G52? Cyraceoa 
Calhope a ae Ss 1.090 Coroline 
Conquet ..  .. Lbi, 437 Incoustant .. 
Titania See Himalaya 
Weymouth .. .. 65,650 Mutine 


The expenditure of so large a sum as £95,141 on the 
Highflver, an obsolete cruiser launched twenty-one 
years since, will probably evoke some comment, 





as also will the item of £161,292¥for refitting” the 
Antrim, an old armoured cruiser of no real fighting 
value to-day. The cost of refitting the Himalaya, 
an auxiliary vessel, seems unusually high. 








THE INDUSTRIAL COURT. 


Tue Ministry of Labour makes the following announce- 
ment :— 

In pursuance of the Industrial Courts Act, which autho- 
rises the Minister of Labour to constitute a standing 
Industrial Court for the purpose of dealing with trade 
disputes which, with the consent of the parties thereto, 
may be referred for settlement by arbitration, the Minister 
of Labour has appointed the following to be the first 
members of the Court :— 

President.—Sir William W. Mackenzie, K.C., K.B.E. 

Chairman.—Mr. F. H. McLeod, C.B. 

Members. — Mr. D. C. Cummings, Mr. J. McKie 
Bryce, Mr. Ernest J. Brown, Mr. F. 8S. Button, Miss Violet 
Markham (Mrs. James Carruthers), Miss Cecilie Matheson. 

The secretary of the Court will be Mr. G. T. Reid, and 
the assistant secretary Mr. R. J. Humphreys. Other 
chairmen and other members will be available to form 
additional divisions of the Industrial Court if this should be 
found necessary. 

In addition to the Industrial Court, which will form the 
central tribunal for the settlement of disputes, the new 
Act will continue the practice under which the Minister 
of Labour has appoinced single arbiirators, or ad hoc 
boards of arbitration, consisiing of representatives of 
employers and of workpeople nominated by the parties 
to the dispute, with an independent chairman appointed 
by the Minister of Labour. Panels of persons available 
to act as single arbitrators and as chairmen and members 
of the ad hoc boards of arbitration will be constituted by 
the Minister of Labour, and the services of the various 
arbitration tribunals will be available where required. 

Sir William Mackenzie is a barrister who has acted as 
conciliator and arbitrator in many industrial disputes, and 
is one of the chairmen of the Committee of Production and 
the Interim Court of Arbitration. Mr. McLeod is the 
Director of Labour Statistics at the Ministry of Labour. 
Mr. Cummings is a Labour Adviser to the Ministry of 
Labour, and was for many years secretary of the Boiler- 
makers’ Society. Mr. Bryce is the secretary of the Engi- 
neering and National Employers’ Federation. Mr. Brown 
is a director of the London Master Builders’ Association. 
Mr. Button was at one time on the executive committee 
of the A.S.E., and is chairman of the conciliation boards 
of the Great Western and Taff Vale railways. Miss Mark- 
ham was a member of the Central Women’s Employment 
Committee, and Miss Matheson is Lady Warden of the 
Woodbrooke Settlement at Birmingham, and an appointed 
member of the trade boards. 
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Institution of Water Engineers. 


THE winter general meeting of the Institution of 
Water Engineers was held in the rooms of the Geo- 
logical Society, Burlington House, London, on Friday, 
December 5th, the president, Mr. A. B. E. Blackburn, 
being in the chair. 

lt was announced that as a result of the reference 
of the Government Water Power Resourees Com- 
mittee having been enlarged to include the considera- 
tion of the conservation and utilisation of all water 
resources, and not merely water for power purposes, 
five new members had been added, two being repre- 
sentatives of the Institution. 

The Institution has a committee which is inquiring 
into the question of the status of water engineers, 
and it is expected that a report will be presented at 
the summer meeting. 

Three papers were presented to the meeting, the 
most important beimg that on “The Repair of a 
Service Reservoir Damaged by Mining,” raising as 
it did the question of the position as between mining 
companies and water authorities with regard to 
damage to reservoirs through mining operations. 
This paper, of which the author was Mr. D. M. 
Straughen, gave a short account of the circumstances 
attending the partial collapse of a service reservoir 
in consequence of colliery workings, and described 
the measures taken to repair the damage. The reser- 
voir in question belongs to the Sunderland and South 
Shields Water Company, and was constructed in 
i898 and 1899. It formed part of a new system of 


supply to the Tyneside district, being situated between 
the rivers Wear and Tyne and having a capacity of 
3,000,000 gallons. 


The first signs of damage were 


into the collieries below, and his company had to 


pay heavy damages. It was for that reason he was 
interested in the author’s remark that in his case the 
colliery companies had not denied liability. He would 
like to know if they had settled, because he did not 
know on what grounds the water company could 
claim compensation. Under the Bill now before 
Parliament dealing with subsidence there was a 
clause which distinctly debarred gas and water com- 
{ panies claiming compensation, and he failed to see 
why companies should be placed on any different 
footing from that of a local authority. Mr. E. J. 
Sileock said that the question of subsidence had got 
to be reckoned with as a serious feature in mining 
districts, and the time had come when they must 
attempt to modify their designs to meet these peculiar 
conditions. In places there were barriers between 
mining royalties and sometimes royalties could be 
built on them, but with the possible nationalisation of 
royalties it was highly probable that those barriers 
would to a large extent be worked out. 

Other speakers referred to damage to mains from 
subsidence, and mention was made of the advisability 
of using cast iron mains, lead jointed, the pipes not 
being made a close fit. In that way the pipes were 
not fractured so readily when subsidence occurred. 
[t also appeared from what was said by other speakers 
that the question of compensation depends upon the 
actual wording of the mineral reservation clauses in 
the title deeds in each specific case. 

The second paper gave an interesting account of the 
remodelling of the water supply of the city of Madras. 
The author was Mr. J. W. Madeley, who was appointed 
in 1907 to act as “ special engineer ” in charge of the 
water and drainage works. Mr. Madeley, who was in 
this country quite recently, has had to return to 
India, and his paper was read in his absence by Dr. 

















FIG. 1 





noticed in 1916, and the trouble gradually extended 
until on Mareh 31st, 1919, it was found that the floor 
had collapsed and the whole of the contents of the 
reservoir—1} million gailons at the time—had escaped 
inte-an old quarry underneath. The two colliery 
companies which are working the seams of coal in 
th¥® were notified, and after inspecting the 
damage did not deny liability, and it was eventually 
left to an arbitrator to decide to what extent the two 
companies were responsible and what proportion of 
the damage was due to each. 

An ingenious repair was effected, which consisted 
of cutting away the floor where it had collapsed to 
a width of 6ft. the full width of the reservoir—which 
was 200ft. long, 150ft. wide, and 17ft. deep—inserting 
what was really a mat of reinforced concrete wrapped 
in bitumen sheeting. the mat being 8in. thick, 6ft. 
wide, and 150ft. long. The original floor of the 
reservoir was then made good over this substructure, 
the idea being that if any further slipping took place 
the floor of the reservoir could slide over this bitumen 
encased mat and that water-tightness would be pre- 
It is interesting to note that in spite of the 

damage caused the amount of actual sub- 
f the reservoir was remarkably small, the 
difference between levels taken in September, 1904, 
and April, 1919, varying from 3jin. to 2in. It was, in 
fact, a lateral movement, brought about by colliery 
workings on either side, which had done the damage. 

The discussion served to emphasise the difficulties 
experienced by water engineers in mining districts. 
Mr. F. W. Davis, of Nottingham, said that at the 
3estwood pumping station a colliery company worked 
coal directly underneath, and there had 
of 3ft. 6in. without, fortunately, 
damage to the plant and build- 

servoirs in ancther part of the 

»letely cut of action and would remain 

ntil the subsidence had ceased. Mr. F. W. 
m spoke of a case in which the maximum differ- 
in levels of a reservoir caused by the subsidence 
22ft. and the minimum sft. On one occasion 
cracks appeared and emptied the whole of the water 
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-HAWTHORN-GRAY MANHOLE RING AND DOOR 





18*22 Hole in Shell 


ground conduit to replace the open channel from the 
river to the storage lake; sand filters; filtered 
water storage tanks ; pumps; an elevated storage 
tank to maintain pressure in the distribution system ; 
and the remodelling and extension of the distribution 
system so as to provide all the inhabitants of Madras 
with an adequate quantity of water under sufficient 
pressure. The works have been designed to supply 
a population of 660,000 with 25 gallons per head per 
day, the total cost having been £371,000. 

The chief speaker in the discussion was Mr. J, 
Tredder Smith, water engineer to the city of Bombay, 
who is home on leave. He questioned the aceurac \ 
of an estimated population of 660,000 in 1961) in 
Madras, having regard to the fact that the population 
in 1911 was 517,335, and he also did not think that 
25 gallons per head per day was sufficient to allow. 
In Bombay the supply was 51 gallons per head per 
day, and that was considered insufficient. 

The final paper was a theoretical one on the flow 
of water in uniform channels where the water surface 
is not parallel to the invert, the author being Professor 
A. H. Jamieson. The subject was treated mathi 
matically and a number of tables was given. 








A New Boiler Manhole Compensat- 
ing Ring and Door. 


Tue Classification Surveys have recently reduced the 
safety factor on boiler shells,so that the importance of 
having the smallest possible hole cut in the shell plates ha- 
been all the more strongly emphasised. What is known us 
the ** Hawthorn-Gray ” patent recessed 
plate and door, which has been introduced by R. and W. 
Hawthorn, Leslie and Co., Limited, St. Peter's Works, 
Neweastle-on-Tyne, which is illustrated in Fig. bin th: 
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FIG. 2 








Lapworth. Asa matter of fact, the material received 
by the Institution has been so voluminous that it has 
been necessary to divide the paper into two parts ; 
the second part it is proposed to read at next year’s 
summer meeting. 

The present instalment is historical and descrip- 
tive in outline of the scheme which has been carried 
out, but it serves to emphasise the enormous field for 
public works of this character which still exists in 
India, for it is admitted that the scheme, ambitious 
as it is, falls far short of what is required, but for the 
moment financial difficulties stand in the way of 
further development. The original works were com- 
pleted in 1874, but complaints of its inadequacy were 
made soon after completion, but again the financial 
stringency held matters up, and it was not until 1904 
that a decisive step was taken. A report was then 
submitted to the Corporation, and subsequently Mr. 
Madeley was appointed. 

The Madras city water supply forms part of a pro- 
ject undertaken with the object of utilising to the 
fullest economical extent the waters of the Corteliar 
River and its tributaries. This is effected by means 
of a masonry weir built across the river at Tamara- 
pakkam, about 17 miles north-west of Madras. The 
weir diverts the river, excluding the greater flood dis- 
charges, into a channel leading to the Cholavaram 
and Red Hills storage lakes, which also receive a con- 
siderable supply from the catchment areas that drain 
directly to them and to the supply channels. It is 
from the Red Hills storage lake that the Madras 
city water supply is drawn. This same source of 
supply was used for the scheme completed in 1874, 
but many improvements and additions have now 
been made. The open channel leading from the 
river to the storage lake has been converted into a 
pipe line, with the result that the risk ef pollution is 
very much } ned. In addition there were no filters, 
whilst the distribution system was defective. The 
new works include an intake tower at the storage lake, 
which avoids the necessity for pumping, the lake being 
thus capable of being emptied by gravitation; a 
screening chamber and roughing filters; the under- 
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-USUAL ARRANGEMENT OF 4COMPENSATING PLATE AND DOOR 








accompanving engravings, shows how that firm Pproy Oses 
to meet the new conditions, 

The general design of the contrivance is so evident fron 
the drawing that no description is necessary. We may say. 
however, that the following notes concerning it hav: 
been supplied to us by the introducers :— The design calls 
for the mmimum size of hole in the shell, and therefor 
a smaller compensating plate. The compensating 
plate is of the normal 28 to 32 tons steel, and need not necis 
sarily be heated, but can be made of a higher tensil« 
strength if necessary. This is an advantage over the usual 
arrangement, in which the plate must be of a lower tensil: 
strength to meet the requirements for flanging. With 
the manhole measuring IGin. by 12in., the hole in the 
boiler shell with the unflanged type of compensating ring 
would be 17in. by 13in., whilst in the case of the flanged 
compensating ring the hole would require to be 22in. by 
[8in. to allow for the heel requirements of the flange 
when pressing out the hole. The rivet section 
reduced, as there is less metal cut out of the shell ; conse 
quently there is a smaller number of rivets in the outer 
ring than in the flanged type. A considerable advantay« 
is gained as a result, since, with the fewer rivets, thy 
longitudinal pitch of the rivets in the compensating plat: 
can always be made equal to the longitudinal pitch of the 
butt strap rivets, and, as the tactor of safety for boiler 
shells has now been reduced, the only alteinative 
to the new design would be @ reversion to the square 
shaped compensating plate in the flanged type to obtain a 
pitch of rivets somewhat equal to the longitudinal sean 


is also 


No annealing or straightening is required, as the plat 
is not worked in the fire. This type of door also does awa) 
with the heavy flat door often adopted, and introduces a 
much lighter one with a very strong section at the joint 
where stiffness is most required. 

The door is easily inserted into its place, as the studs are 
much shorter than in the case of the flanged type. Th« 
joint also is simply inserted in the groove of the plate. 
and remains there, leaving the door free to be fitted in 
place. Thesaving in weight of the compensating plate is at 
least 35 per cent., and the door is 25 per cent. lighter than 
the ordinary flat door. 

We understand that the door has been fitted with 
success on many boilers, and, as the size of hole and thick- 
ness of plate are constant, the fitting can be made standard 
for all diameters and pressures. 

As a comparison a usual arrangement of flanged type o! 
compensating plate and door are shown in Fig. 2. 
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Submersible Pumps. 


Some months ago we described at considerable length 
one of the schemes, which has come to maturity on account 
of the abnormal conditions created by the recent war, 
for the production of an electrically driven pump capable 
of satisfactory operation in a totally submerged condition. 
The circumstances calling for such a pump and its great 
utility were so fully dealt with on that occasion that it 
ig not necessary to enlarge on them again ; but it may he 
as well, in view of what follows, to recall that the solution 
of the problem was found on electrical lines, and to point 
out that, although, as we indicated at the time, it was so 
obvious that it was difficult to understand why it had not 
heen arrived at before, there is another answer to the same 





problem which can be worked out on purely mechanical 





| One of the striking features of the machine 
under review, a product of Merryweather and Sons, of 
Greenwich, is its evolution long before salvage afloat had 
attained its recent importance. Some years ago Merry- 
weather's were commissioned by an Indian rajah to pro- 
vide an electrically driven pump for raising water trom a 
well in which the water level fluctuated over wide limits, 
and decided on the simple expedient of enclosing the 
motor in a water-tight box to prevent its being put out of 
action in the event of the water rising above the pump. 


principles. 





The machine supplied for the purpose was the fore- 


conical casting, which is also made water-tight. The 
pump shaft passes through a stuffing-box as it leaves the 
pump, and again as it enters the pump casing. Both 
these stuffing-boxes are provided with Staufier lubricators, 
so that they can be well packed with grease. It will be 
noticed that the stuffing-box on the pump side is in direct 
communication with the suction inlet, and thus there is a 
tendency towards the extraction of water from the conical 
intercepting chamber whilst the pump is running. When 
the pump is standing the only passage for water into the 
pump chamber is through the two stuffing-boxes in suc- 
cession, and the leakage through the first stuffing must fill 
the intercepting chamber before there is any likelihood of 
it trying to get through the second box. As a matter of 


fact, long experience on the part of the makers shows that 
these pump chambers can be, to all intents and purposes, 
called water-tight. 

Having established the fact that it is possible to make 








lengths of flexible cable according to the distance between 
the pump and carriage. 

The pump which we saw at work has a suction diameter 
of 8in., and is capable of delivering 1100 gallons per 
minute against a head of 35ft. The motor is of 22 brake 
horse-power, and the overall efficiency is said to be 75 per 
cent. The machine weighs nearly 2 tons, but the buoy- 
ancy of the motor chamber is so great that it very nearly 
floats in fresh water. j 








Oil and the Navy. 


Ir is seldom that a scientific society has such a paper 
read before it as the one on the conservation of oil read by 














ELECTRICALLY-DRIVEN SUBMERSIBLE PUMP 


a box containing the motor weter-tight, there are two 
important matters to take into consideration. One is the 
rise in temperature of the motor and the other is the 
possibility of an explosion of oily vapour in the enclosed 


space. ‘The rise in temperature of the motor, we are 
informed, does not exceed 70 deg. Fah., while close 


observation on our part failed to discover the least sign of 
sparking at the commutator, which might lead to the firing 
ot an explosive mixture, if such were present in the motor 
chamber. 

The principal features in the design of the pump itself 
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runner of one which we recently saw at work at Greenwich 
before it was despatched to be installed on board one of the 
White Star liners. 

The arrangement of the set under consideration is shown 
by the annexed illustration, and is quite simple. Its merit 
lies in the fact that the makers have found a means of 
completely excluding water from a chamber jn which an 
eloetric motor is enclosed, with the result that it is possible 
to utilise a motor, which may be of any class suitable to 
the electricity supply on the ship to which it belongs 
This is & most important feature, as low-tension continuous 
current 1s practically universal for marine service, and it 
has heretofore been considered impossible to run a motor 
with & commutator continuously below water level. 

The drawing shows how the motor is enclosed in a 
water-tight cylindrical casing of boiler plate, and is 
directly coupled to the centrifugal pump. The two parts 
of the machine are connected together by a truncated 





SECTION THROUGH MOTOR CASING AND PUMP 


may be gathered from the line drawing, which shows how 
a double-inlet impeller is used in order to avoid end thrust 
on the shaft; while the motor is, of course, designed to 
suit the individual conditions. Those passing through the 
shops on the occasion of our visit were supplied by Electro- 
motors, of Manchester, and arranged for running on 110- 
volt circuits. 

In the engraving it will be noticed that the pumping 
unit is mounted on a_ four-wheeled carriage, to 
which it is attached by means of only two slip bolts. The 
pump can thus be wheeled about conveniently, and 
quickly picked up in slings for lowering into the working 
position. 
starter for the motor and two water-tight plug con- 
n¢ ctors for the electrical connections to the supply, and to a 
third plug connector to the motor casing. The connector 
alongside the starter is for the main supply, while the other 





{wo are used to connect the starter and motor together with 





The carriage is equipped with a weather-proof | 


Rear-Admiral (Retired) Philip Dumas before the Institu- 
tion of Petroleum Technologists on November 18th. 
Coming as it did from a naval officer deeply attached to all 
the doctrines of Lord Fisher and one having acquired many 
of his characteristics, the audience greatly enjoyed the 
reading of the paper and the many digressions from it 
with their forcefulness and apt allusions. Admiral Dumas 
is quite clearly one of that school of ** explosive admirals ”’ 
among whom we need only mention Lord Fisher and 
Admiral! Sir Perey Scott, and as the paper contained many 
criticisms,of naval policy as regards the use of oil, which 








Swain Sc 


called forth criticisms in the opposite direction from other 
Admirals—active and retired—it may be taken for granted 
that the audience had a rare entertainment. 

The keynote of the paper was the elimination of waste 
of oil, and waste all along the line was alleged ; haphazard 
education and wasie of brains, wasiefu! search, wasteful 
boring, ,wasteful production, wasteful storage, wasteful 
use of main and by-produce!s, wasteful transport, wasteful 

e ail sae, was.e in the lack of coneen'ia’ec chen‘es! 
research into iis cons:iiuen s, and lasay, was e ini s most 
economie use. It was urged ihat indise imina e licences 
should not be granted for boring in vario.s paris of the 
British Empire, but only to well-found corpora‘ions with 
|ample funds, that boring without considerable readily 
| available storage should not be undertaken, and that. it 
should be treated as a criminal act to burn or destroy what 
at the moment are deemed to be waste products, but which 
later chemical research may prove to be worth their weight 
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in gold. Furthermore, under the wgis of the Institution 
experiments should be carried out with regard to the 
efficient burning of all sorts of oils and better forms of 
burners ; indeed, some form of licence to burn or use oil, 
based on efficiency, might well prove a rea! soures of profit 
to Governinents. 

Oil research demanded the institution of a university 
for geological education, and although a chair of oil 
chemistry had been endowed at Cambridge by the wealthy 
oil companies, that was not sutticient. Failing the special 
university which he had mentioned, the author said that 
such chairs ought to be endowed in every university. 

In like manner, ** frighttul *» waste was alleged in pro- 
duction and distribution. From a paper read before the 
Institution in 1918 by Mr. J. W. Burford, it appeared that 
the machinery in use on the oilfields to-day was notoriously 
ineificient and had often been placed without due con- 
sideration of local possibilities. The storage all over the 
world was generally too small, and it would be far better 
to transport all crude oi] to be dealt with at more real 
centres of civilisation. As regards transport, develop- 
ments were needed in tankers, for during twenty months’ 
residence at a Mediterranean port, where a fresh tanker 
arrived every fortnight, the author never saw two alike. 
Similarly, with transport for retail sale, something better 
was required than boiler-like drums on lorries and the 
ordinary two-gallon cans. Wastage in transit, too, 
amounted tol per cent., and that on a 12,000-ton cargo 
was not to be sneezed at. For retail transport he pre- 
die.ed pipe lines running from the ports to the main centres 
of distribution. 

As regards wasteful retail use, a licence to burn oil in 
any engine might well be instituted and bear some relation 
to the efficiency of the engine, so that if a man chose to 
use an engine which was not economically efficient he 
should be to some extent penalised by the cost of his 
licence as well as in the wasteful loss of economic power. 

Coming to the use of oil on warships, Admiral Dumas 
said it was when burned under boilers to raise steam that 
it was wasted most, and in this respect warships and naval 
officers were the greatest sinners. Having set out the 
advantages and disadvantages of the use of oil in war- 
ships—unfortunately, he said, the advantages far out- 
weighed the disadvantages—the author pointed out that 
for steam raising under boilers oil is to coai as 3 to 2 at 
least, for internal combustion engines as 4 to 1, and com- 
pared with the latest geared turbine as 2} to 1. On the 
other hand, very satisfactory results had been obtained 
from coal, and the broad question was whether we were 
justified in thoughtlessly using an immense luxury which, 
strangely enough, was a cheap luxury. His view was that 
oil was a luxury to be supplied for and used in war alone, 
and with some form of restriction he was in agreement, 
especially to-day, when for all practical purposes large 
battleships and battle-cruisers had had their day and 
should be serapped. But if they had to be retained to 
minister to the vanity of nations, let them move about 
burning coal until we could provide them, if further 
reflection should demonstrate their value, with internal 
combustion engines. The case was different with sub- 
marines, destroyers, and small craft. They had to go on 
and retain liquid fuel, but except in the case of the first- 
named, coal and oi) could be used and only coal in peace. 
Oil was required everywhere for the economic rehabilitation 
of the world ; it was a factor as regards navies for war, but 
in peace they should insist on navies burning coal. If 
anything was certain, it was that deep thought must 
shortly be given as to the possible affording or re ention at 
all of great and costly battleships costing £6,000,000 or 
more each, and whether smaller vesse!s of the submersible 
type for use on sea or land might not shortly take their 
place. It would be easy to design such a type with the 
advent of the internal combustion engine, and he should 
be astonished if we did not see them before long. Although 
speed was a great factor, it was not of the same value or 
necessity for all vessels in the Navy. Many—probably 
60 per cent.—of the war vessels of any country could be 
run on coal with no loss of efficiency. 

It was true that in merchant shipping little oil fuel was 
used, but the wise economic working of fast liners, cargo 
and mail boats demanded its use on certain routes, and 
that again called for the conservation of our oil supplies 
in view of a possible shortage. With practice and rough- 
and-ready trials the Navy had learned a good deal about 
how to burn oil to the best advantage, and much of this 
knowledge could and should be made available for public 
use. Indeed, now that we were at peace, with no imme- 
diate prospect of a sea war, there was an immense amount 
of naval experience which might well be placed at the 
disposal of the mercantile marine. Largely owing to the 
lack of a suitable internal combustion engine for merchant 
shipping, roughly one hundred million sterling per annum 
was wasted, and something like half the oil produced in 
the world was thrown away. Twenty times the quantity 
of oil now available would be required to meet all the 
demands for commercial purposes which would be made 
upon us, and it was up to the great oil companies to prepare 
for the inevitable future exhaustion of their fie'ds by 
searching for and locating new sources of supply. Finally, 
he urged us to take up the manufacture of internal com- 
bustion engines for ships, and instanced the work that had 
been done in this connection by Burmeister and Wain. 

Sir Marcus Samuel, in proposing a vote of thanks to 
the author, said that Lord Fisher had been described as a 
fanatic as regards oil, but had it not been for his fanaticism 
oil would not have been introduced into the Navy at all, 
and in spite of the great waste in burning it, he did not 
suppose there was a single expert who would revert to 
coal. As to the possible shortage of oil, in the last ten 
days three new wells had been successfully bored in Persia, 
yie'ding the enormous quantity of 30,000 tons per day, 
and he did not envisage any great danger for the supplies 
of liquid fuel in the future, whilst concurring with every 
word of the paper in the need for conserving its use to the 
fullest possible extent. With regard to the manufacture 
of internal combustion engines for ships, Lord Pirrie had 
recently told him that Harland and Wolff were turning 
out a set of internal combustion engines every six weeks, 
and he himself had given orders for expe*imental engines 
to two of the greatest engineering firms in the world, the 
Wallsend Slipway and Engineering Company, who. were 
making the engines for Armstrong, Whitworth and Co., 
and Swan and Hunter, whosé engines were made at the 


Neptune Works. It was one of the minor tragedies of the 
war that the three ships we had built with internal com- 
bustion engines had all been torpedoed. Nevertheless, they 
showed the success of the English-built vessels of this type, 
and the experience gained in running them showed that 
there were no insuperable difficulties in the internal com- 
bustion engine. 

Admiral Sir George Goodwin, who seconded the vote of 
thanks, said he did not quite agree with all the author had 
said with regard to the Navy. With regard to waste in 
the Navy he had some figures which showed that on a 
battleship the average amount of lubricating oil used was 
14 gallons per day, on a cruiser 5 gallons and on a destroyer 
1 gallon. He did not think the Admiralty could go much 
further on that point. With regard to the comparison of 
internal combustion engines with steam boilers, they had 
been told they should be forbidden to use oil on the big 
ships, and also that oil should not be used under boilers. 
That question had been fully considered by the Admiralty, 
and he did not think they burned more oil than they should. 
If they did not burn oil on the destroyers they would have 
no vessels at all, as they were designed for oil fuel and 
nothing else. It was an ideal not to burn oil in peace 
time, but to call it an abominable piece of wickedness was 
going too far. There was nothing else to be done. With 
regard to internal combustion engines taking the place 
of the steam engine in battleships, in our big cruisers the 
machinery developed some 144,000 horse-power and in 
the destroyers 28,000 horse-power. The biggest horse- 
power that had been obtained from a single-cylinder oil 
engine was 750, and it they divided 144,000 by 750 they 
would see the number of cylinders which were required in 
the battle cruisers, and dividing 28,000 by 750 would give 
the number required in the destroyers. He invited any- 
one to send him in plans of an internal combustion engine 
driving four shafts in the one case and two shafts in the 
other, with the number of cylinders in each case suitably 
disposed. Further than that, the machinery of a destroyer 
weighed 301b. per horse-power, whereas the machinery 
of the ships running for commercial purposes weighed in 
the region of 280 lb. per horse-power. Thus the internal 
combustion engine weighed about eight times that of the 
machinery in our destroyers, including boilers, engines, 
and accessories, so that to introduce internal combustion 
engines could not be done for reasons of weight alone. He 
did not say it never would be done, but we were not ready 
for it yet. A great deal had to be done before we could 
replace steam machinery by internal combustion engines. 
As to home produced oils, there was not one at present 
which could be used for naval purposes. Some could be 
used with mixtures of other oils, but the quantity was only 
one-tenth what was required, and after consideration the 
Admiralty had come to the conclusion that they could not 
incur the inconvenience of and possibly injuring other 
sources of oils for the sake of using this small quantity 
of home-produced oil. 

Sir Tennyson D’Eyneourt could not with the 
author, who had been rather down on the Admiralty. He 
could not agree that capital ships ought to be done away 
with, and he would like to endorse what Admiral Goodwin 
had said about the advantages of using oil on them. He 
agreed with the author that it would be a tremendous 
advantage if we could get improvements in the internal 
combustion engine and get enough power in the cylinders 
to reduce the weight down to something approaching 


agree 


aeroplane engine design. 

Admiral Sir George Pakenham agreed with the views 
of the two previous speakers. 

Sir John Cadman asked the author to compare the use 
of coal with the use of oil in its calorific value, which was 
30 per cent. better in the case of oil. On the whole he 
did not think the author desired his paper to be taken 
seriously. 

Sir Charles Greenway said the quantity of oil produced 
during the next ten or fifteen years would be doubled, 
and he did not anticipate any shortage. With regard to 
the necessity for further chemical research, he had almost 
thought the paper had been written twenty years ago. The 
oil companies must surely have hidden their light under 
a bushel, or the author would have known that they main- 
tained armies of chemists, and his company had a staff of 
chemists equal to any German concern. 

The author, in reply, said he really did desire his paper 
to be taken seriously. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE (CIVIL ENGINEERS) REGISTRATION BILL. 

Srr,—I am somewhat surprised that no one except yourself 
has yet made any comments on the above proposal. Possibly 
they have, like myself, waited to see what is actually proposed 
before agreeing to or dissenting. 

The first point that strikes one is the somewhat cool assump- 
tion that all civil engineers belong, or ought to, to the I.C.E., 
the facts being that many fully competent men, either from 
choice or warned off by somewhat heavy entrance fees or sub- 
scriptions, are not members of either that or any similar asso- 
ciation. Personally, when I was a young man I looked on 
membership as an honour, but when formal examinations were 
requisite and I saw how men were simply “‘ crammed ”’ for the 
express purpose of ** passing.”’ I changed my views materially 
in the light of three facts, viz., that a number of members 
frankly said that membership was a commercial asset; that 
they rarely attended a meeting and still more rarely read the 
** Proceedings *’: also that by coincidence merely or as a result 
cf formal examinetions it appeared to me that the papers read 
even by men at the top were much less interesting from a 
technical point of view than formerly. Take the paper read on 
the construction of the Assuan Dam by Sir M. Fitzmaurice and 
compare that with that by Mr. Chas. Colson on dock construc- 
tion at Portsmouth—separated by a good many years. The 
latter was deeply interesting by reason that the difficulties met 
with were stated and discussed in detail. The former was 
little more interesting from a technical point of view than the 
description of the construction of a suburban villa. Woes it 
the fact that no serious difficulties arose of & Work of such 





magnitude ? To me such would be inconceivable. The lattey 
paper was brimful of difficulties and of how they were overcome, 

I consider this proposal totally unnecessary, in view of the 
fact that no one in our profession has the least chance of obtain. 
ing responsible positions unless and until he has proved his 
ability by doing good work on smaller and less important jobs, 
No matter how he enters the profession in any branch, he jas 
in one way or another to go through a far harder training thay 
any lawyer or medico. To allow this Bill to pass would result 
in engineering being divided into a number of water-tight com. 
partments. This is not now the case and never can he done 
without great expense. There are multitudes of small jobs 
calling for general all-round knowledge, involving work that 
might be held to be the provinces of the civil, the mechanical, 
and the electrical engineer. Are we to be compelled to have 
three men to idle away their time or to have one man to look 
after it with sufficient work to keep him out of mischief ? 

Also, what is a ‘civil engineer’? ? I take it that he is an 
engineer who is not military. But this would involve all engi. 
neers of every branch. Having passed an examination or been 
otherwise * registered,”’ is a man to be allowed to pose as one 
competent to deal with any branch, an electrical man to con. 
struct docks ? If the term “ civil engineer ”’ is confined to very 
narrow limits—say, for instance, docks, harbours, river im. 
provements and railways—then other branches will be bound 
to see that the “civil ’’ does not trespass on their preserves 

But where is the difficulty in a mechanical engineer setting 
out, for instance, a railway curve, or a “ civil engineer © con. 
structing a small railway, ordering the haulage power ? The 
latter is often done. If we are to limit the scope of the work done 
by each branch of our profession we must in justice give yp 
abusing the workmen in our factories for insisting On two men 
being employed on a job which one could do without hurting 
himself. 

As regards scientific knowledge, how many engineers lack the 
Most of us wish we knew mo 


knowledge that is essential ? 5 
Scientific knowledge 


but we all acquire at least the essentials. 
is often most lacking at the top, where men are so occupied with 
routine of business that scientific knowledge often becomes 
rusty. 

Lastly, we have in the advertisement in your issue of 2th, 
under Clause 7, the insulting proposals regarding the powers of 
an unregistered engineer to recover fees for work done or |iis 
signing certificates, by which I understand to be meant the 
usual engineers’ contractors’ certificates for payments on account. 
Really, Sir, one would think that engineers, and civil engineer- 
in especial, are a fundamentally dishonest lot of people, making 
to a large extent a practice of defrauding their clients by dis- 
honest certificates, the real facts being the precise opposite. 
In the last thirty-five years I can only call to mind two cases 
of men holding responsible positions, both municipal, defraud 
ing their clients in this or any other manner. In both cases, 
coal contract frauds. Neither the medical nor the legal pro 
fession can show an equally clean sheet. 

It must not be forgotten that there is a trade as well as a 
strictly professional side to our profession. A man does not 
always get what he is worth, but what the job will beer in the 
way of pay. This proposal cannot raise engineers’ pay, but, 
on the other hand, is quite likely to limit the work available 
for us. 

As the proposed rules are not yet published, it is not possible 
to say how far they will work injustice, but if anything like 
former proposals, they would certainly result in a fifth-rate man 
employed by, say, &@ municipality being admitted to registration, 
whilst a much more competent man, who for various reasons 
Is this likely to benefit either 


has to stand idle, being refused. 
rhere 


our profession in particular or the nation in general ? 
seems to be an absolute craze for letters after a name or book 
knowledge which with most of us gets rusty from want of use 


Angmering, November 29th. Gro. T. Parpot 


TRISECTION OF AN ANGLE. 

Sir, —Givenan Z X OY totriseet, from Xdrawany Z OX A 
through a point A on an are of radius OX. Produce X A 
indefinitely. 


Similarly, from Y, draw an Z equal to }O XA through a 


Swain Sc 


point B on an are of radius again equal OX. Produce Y B 
indefinitely. 

From the point of intersection D draw a line through 0 to 
intersect the circle in C. Then 

ZYOC $z2XOY. 

Positions D, B, A, are similarly obtained and C D_ produced 
passes through D,. ALBERT FLINDLE. 
Manchester, November 25th. 








A NOVEL system of tipping dumping wagons, described 
in the Engineering News Record of New York, reminds one 
of the monkey-bargees’ dodge of getting his crafi over 
high lock sills. The bargee puts a stout pole over the side 
raking forward and, having got good way on his boat, lets 
the pole drop on to the bottom and makes fast to it with 
a short rope. Momentum then lifts the craft over the 
obstacle as the pole becomes vertical.s In the case of the 
tip wagon the box is hinged to the frame at the back, ani 
a pair of poles is fixed on pins at the top front end of the 
box. The poles are lowered on to the ground and the 
wagon driven forward. The upward thrust of the poles 
then tips the load out of the box. The length of the poles 
is such that they will be vertical when the box is high 
enough to dump, and as the truck proceeds the box 1s 
lowered to its former position. 
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LAUNCHES AND TRIAL TRIPS. 


GartHBY, Lloyd’s 100 Al Class ; built by Jonkers and Stans ; 
to the order of Sir Wm. Garthwaite, Bart.; dimensions, length 
236ft. Gin. breadth moulded 36ft. 3in., depth moulded I8ft.; 
engines, triple-expansion, 17jin., 29in., and 46in. by 36in. 
stroke, pressure 1801b. per square inch; constructed by 
Machinefabrik Bolnes ; trial trip, November 28th. i 

War Krisuna, oil tank steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Shipping Con- 
troller, taken over by Lané and MacAndrew, Limited ; dimen- 
sions, length 400ft., breadth 52ft., depth 31ft.; to carry 8350 
tons deadweight ; engines, triple-expansion ; constructed by 
the builders ; fitted with Howden’s forced draught ; trial trip, 
recently. 

Paranton, **C ” standard type ; built by Blyth Shipbuilding 
and Dry Docks Company, Limited ; to the order of Controller- 
General of Merchant Shipbuilding, afterwards sold to the Right 
Hon. Lord Glanely; dimensions, length 331ft., breadth 
iit, 8tin.; engines, triple-expansion ; constructed by Richerd- 
sons, Westgarth and Co., Limited ; launch, Saturday, Novem- 
ber 22nd. 

sRATTON CASTLE; built by Sir W. G. Armstrong, Whit- 
worth and Co., Limited; to the order of Union Ca tle Mail 
Steamship Company, Limited ; dimensions, length 41 1ft. 6in., 
breadth 55ft. 6in., draught 28ft.; to carry 10,700 tons dead- 
weight ; engine , triple-expan ion ; constructed by the builders ; 
launch, reeentl 


WooDARRA, cargo vessel; built by Barclay, Curle and Co., 
Louuced for the British India Steam Navigation Company ; 
dimensions, length 45ft., breadth 5sft., depth 40ft.; to carly 
10,500 tons deadweight ; engines, triple- expansion, two sets ; 
constructed by the builders ; 8000 indicated horse-power, 
speed of 164 knots realised on trial trip; trial trip, Wednes- 
day, November 26th. 


BOLIVIAN ; built by Irvine’s Shipbuilding and Dry Decks 
Company, Limited ; to the order of F. Leyland and Co., Limited ; 
dimensions, length 413ft., breadth 52ft. 3in., depth moulded 
3lit.: to carry 8200 tons deadweight ; engines, triple-expansion, 
27in., 44in. and 73in. by 48in. stroke, pressure 180 Ib., fitted with 
Howden’s forced draught ; constructed by, Richardsons, We t- 
garth and Co., Limited ; launch, Monday, December Sth. 


OROPESA, twin--crew passenger and cargo steamer; built by 
Cammell Laird and Co., Limited ; to the order of the Pacific 
Steam Navigation Company, for the South American service ; 
dimen-ions, 552ft., 66ft. moulded beam, and 45ft. depth moulded 
to shelter deck ; gross tonnage, 14,500; displacement fully 
loaded, 24,000 tons ; engines, two sets of Parsons double-reduc- 
tion geared team turbines driving twin screws ; each turbine 
con-1 ts of one high-pres ure, one intermediate-pressure and 
one low-pressure ection; ratio of speed reduction, 3500 to 95 
for the high and intermediate turbines, and 1800 to 95 for the 
low-pressure turbines; marine type boilers, 190 Ib. pres ure, 
natural draught; de igned speed on a 28ft. mean draught, 
14} knot launch, December 9th. 








CATALOGCES. 





THe CressaLL MANUFACTURING COMPANY, Staniforth-st: eet, 
Birmingham. Illustrated leaflet referring to mica-wor nd 
resistances, 

Tue Sun Exvecrric Company, Limited, 57-59, Neal-street, 
Long-acre, W.C. 2 Iustrated catalogue and price list of elec- 
tric sign flashers. 

Wa. BearpMORE anp Co., Limited, Parkhead Works, Glas- 
vow.-—Illustrated booklet describing the Beardmore-Farquhar 
light machine gun. 

Batreries, Limited, Redditech.—TIllustrated 
pamphlet dealing with electric accumulators, Jungner system, 
nickel-iron-alkaline. 


descriptive 


{OBEY AND Co., Limited, Globe Works, Lineoln.—Well- 
illustrated descriptive catalogue, No. 267, dealing with crude oil 
engines of the semi-Diesel two-cycle type. 

LEHMANN, ARCHER AND Co., Limited, 5, Farringdon-reed, 
London, E.C. 1.--Leaflet devoted to the “* Handy " engineers’ 
sets of stocks and dies, with American threads for ** Ford ” 
cares, 

\. G. MuMrorp Anb Co., Limited, Culver-street, Colchester. 
Section D of General Catalogue, devoted to steam and motcr- 
driven pumps for high and low pressures. A well-illustrated «nd 
arranged production. 

THE INpIA RusBBer, Gutta PERCHA AND TELEGRAPH WorkKSs 
Company, Limited, Silvertown, London, E. 16.—List No. 40, 
being a detailed catalogue and price list of * Silvertown ”’ 
Association single and twin cables and wires and flexible cables 
and cords. 





THe British STEEL Pitinc Company, Dock House, Billiter- 
street, London, E.C Bulletin No, 71. Lllustrated descriptive 
catalogue of ‘‘ Universal Joist,” ‘‘ Simplex,”’ and ‘‘ Universal 
Compound ” sheet piling, with some notes on pile driving and 
withdrawing. 


~ 





THE HERBERT FRoop Company, Limited, Chapel-en-le-Frith, 
Derbyshire.—Brochure No. 537, entitled ** A Short Treatise on 
the Theory and Practice of Plate Clutches.” The matter is 
naturally treated from the point of view of the employment of 
Ferodo linings. 


_ SIEMENS BROTHERS AND Co., Limited, Palace-place Mansions, 
Kensington Court, London, W. 8.—Catalogue 532, Vuleanised 
India-rubber Wires and Cables, giving particulars and price of 
* Association ’’ and ‘* Non-Association”’’ cables of this class, 
also particulars and prices of bell wires and flexible wires. 

THE British InsuLatED AND HeEtsBy CaBLeEs, Limited, 
Prescot, Lancashire.—Catalogue F 1, May, 1919, in Danish, 
giving illustrations and particulars of power and telephone 
cables and accessories, junction boxes and pillars, fuses, switches, 
insulators, meters, magneto testing sets, primary cells, welding 
apparatus, static power condensers, and compressed paper 
pinions, 








_ MINERALS DeveELopMENT.—A Minerals Development Associa- 
tion has been formed to assist proprietors.and owners of mineral 
rights. 1t is hoped in this way to stimulate the mining industry 
at home and abroad. The Association has been organi-ed by 
- ptain Moor, and its offices are at 24, Lawrence-lane, Cheapside, 
nC, 





; MARTELL SCHOLARSHIP IN NAVAL ARCHITECTURE (1920). 
The Couneil of the Institution of Naval Architects is now offering 
for competition a scholarship—value £100 per annum for three 
years—to be awarded on the results of the Board of Education 
examinations in naval architecture and other subjects. Candi- 
dates must be between eighteen and twenty-one years of age. 
Full perticulars and application forms are obtainable from the 
Secretary, Institution of Naval Architects, 5, Adelphi-terrace, 
London, W.C. 2. Entries close on January 15th, 1920. 








Provincial Letters. 


LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets for iron, steel, and metals are begin- 
ning to come under the influence of the approaching 
hotiday season, and there is some falling off in activity ; 
but apparently the main troubie of traders just now is the 
increasing inability of the railways to deal with traffic. 
It is rather curious that the trade of this country should 
feel this trouble, and find it increasing twelve months 
afier all active warfare has ceased, and it is to be feared 
that the reason lies in the Government policy with regard 
to the railway industry. Much might have been done to 
repair the ravages of the war so far as our transport system 
is concerned if the railways had been under the usual 
inducement to compete for traffic, but one cannot expect 
them to spend the shareholders’ money when they do not 
know how they stand, and while the Government pays 
the dividends. 


Metals. 


The metal markets have all been more or less 
improving of late, and even copper shows signs of recovery 
from the late depression. Altogether standard copper has 
moved up by about £7 per ton from the lowest point 
1eached a fortnight ago in the London market, and, 
although refined ingots have not advanced to quite the 
same extent, the price of this description did not fall so 
far as the standard prices. In America the position is 
s ill rather doubtful, as it is not clear that producers have 
done much in the way of increasing their sales, but the 
exchange rates have fallen very low, and American copper 
feels this movement very acutely when it is a question of 
selling on this side. Some buying of American copper by 
Germany was reported, but one can have no expectation 
of any large consumption by Germany until that country 
is in a better industrial condition. The prices here for 
manufactured copper and brass were again reduced— 
sheets to £144 per ton and flat bottoms to £150. Copper 
locomotive tubes have been reduced altogether by 4d. 
per 1b., and brass locomotive and condenser tubes by }d.. 
but these reductions are quite inadequate, and the prices 
remain far in excess of what they should be. One does 
not know whether the upward movement in copper will 
bring about the abolition of these trifling concessions, but it 
is not improbable, for the manufacturers have absolute con- 
trol of the position now that there isno competition. The 
market for tin has again shown great streng:h, and the price 
has already reached £300 for some posi‘ ions. Thereare many 
people who should know who hold the belief that the up- 
ward movement is not yet over, and that prices near those 
which occurred during the war will be seen again in 1920. 
The American buyers have a great advantage in the 
position of the exchange, and while their dollar is worth 
nearly 25 per cent. more than the normal they do not fee! 
the high prices asked for tin. It is noticeable that the 
Eastern market is again considerably above the parity 
of London, and it is reported that there is a tendency 
amongst all American consumers to increase their stocks 
in order to avoid having to pay extravagant premiums 
for prompt delivery. Spelter has been showing further 
strength, and the prices move steadily upward. There is 
no sensational advance in this metal, but the gradual 
creeping up of the price is perhaps a better indication of 
a sound position than the sharper and more rapid advances 
inlead. It is noticeab!e that the same feature as was seen 
in lead, viz., the very large transactions every day on the 
London Exchange, is now seen in spelter. The American 
market has been stronger, and there seems to be no pros- 
pect at present of cheaper metal coming from that source. 
Meanwhile the galvanising trade here is more active and 
capable of consuming a larger tonnage. Lead has been 
moving up again, and the total rise during the last week has 
been fully £3 per ton. One is almost afraid to suggest that 
a reaction in this metal is near at hand, and indeed there 
are at present no definite signs of it, except the fact that 
the price has increased by 60 per cent. since October. 
Apparently when old speculators are tempted to realise 
their big profits others are ready to come in and to take 
their places. 


Foundry Pig Iron. 


The market here for foundry iron is rather quiet, 
because none is now being used in the district, but there 
are consumers willing to buy in order to increase their 
stocks, and they seem still to be sufficient in number to 
take up all the lots offered. Sellers of Derbyshire No. 3 
quote still the old price of £9 7s. 6d. delivered, but that is 
subject to increases should there be any special cause for 
them. There is very little iron being offered on absolutely 
settled terms. One finds a little Northamptonshire pig 
iron at £9 5s. delivered, and it may be possible occasionally 
to buy a small lot of Cleveland, but not at a price based 
upon 160s. per ton on trucks. The hoped-for increase in 
the output of foundry iron is still waited for, and it does 
not seem likely to come until our railway transport sys.em 
has been put right. Perhaps it is as well, for if the output 
were normal now the effect of the strike would probably 
be seen in prices, and that might not suit the furnaces. 


Finished Material. 


The market here for all kinds of finished iron and 
steel is congested with orders, and it is now impossible to 
obtain reasonable delivery terms. The nominal prices 
have not yet been advanced, but heavy premiums are 
wanted in most cases, so that the published prices would 
not apply now very closely. 


Scrap. 


The market for serap is very dull and quiet, with 
the exception of the heavy wrought scrap section, For 
. 5 





this there is a full demand, and buyers are ready to take 
up all that comes into the market. At the same time 
better prices are not being given by the consumers, and the 
dealers have to sell at from £7 15s. to £8. The result 
is, of course, that great numbers of small collectors keep 
their wrought scrap because they cannot see why it should 
be sold at £16 per ton below the price of bar iron, nor 
indeed can anyone else see it. Cast scrap is neglected, but 
the dealers still ask about the same price—say, £6 15s. 
to £7 5s. per ton, according to quality. 





The Micro-telescope. 


An instructive demonstration of the uses to 
which the Davon micro-telescope can be applied was given 
a few days ago in Manchester. As the name implies, the 
instrument combines and concentrates the features of the 
microscope and telescope, and the uses to which it can 
be applied are many. For high and low-power metallo- 
graphy, for reading the scales of barome‘ers and thermo- 
meters at a distance, for examining furnace linings while 
the furnaces are in use, and for inspecting the inaccessible 
parts of machinery the micro-telescope is specially suited ; 
in fact, there is scarcely any branch of scientific research 
or industrial activity in which it cannot be successfully 
brought into use. It is essentially a microscope of ordi- 
nary construction carrying a short focus telescope objective 
and tube below the stage. A plane mirror silvered on the 
front face is arranged to be clipped on in front of the 
telescope objective so that the objects may be examined 
without tilting the instrument to an inconvenient angle. 
It has the two movements necessary to bring an object 
into the field of view. A further attachment is provided 
whereby the microscope tube is replaced by a camera, 
so that either microscope photographs may be obtained 
if the telescope element is replaced by a sub-stage illu- 
minator, or, if the telescope fitting is in its place, the com- 
bination enables telephotographs to be taken. The range 
of photographic magnification varies from zero to 1450 
diameters. 


The Activated Sludge Process. 


On Friday, December 5th, Dr. Edward Ardern 
read a paper before the Manchester Section of the Society 
of Chemical Industry on the ** Activated Sludge Process 
of Sewage Purification.”” One of the principal features of 
the paper was a description, with the aid of lan‘ern slides, 
of a large con‘inuous-flow unit for the treatment of Man- 
chesier sewage at the Withing on works by the ac‘ivated 
sludge method. This plant has been in service since 
October, 1917. It was designed to treat 250,000 gallons 
of sewage per day, with an average aeration period of four 
hours. The effective capacity of the plant has been found 
to be well above that volume. The author said that no 
difficulty had been experienced in obtaining uniform dis- 
tribution of the diffused air employed, or in connection 
with the use of diffusers. The air consumption varied 
from 0.8 to 1.5 eubie feet of free air per gallon of sewage 
treated. In the case of the Withington sewage, which was 
a weak domestic sewage free from trade waste, Dr. Ardern 
said it need not exceed on the average 1.0 cubic foot of 
free air—compressed to 3.11b.—per gallon of sewage 
treated if a high degree of nitrification was not required. 
The sludge production, apart from detritus tank sludge, 
was equal to 0.6 ton of dry matter per million gallons of 
sewage treated. This sludge on a dry basis contained 
6.5 per cent. nitrogen, which field tria!s had proved was 
available for plant nutrition. In conclusion, the author 
exhibited lantern slides illustrating a much_larger con- 
tinuous-flow unit erected at the Corporation fhain outfall 
works, Davyhulme, for the treatmen‘ of the mixed city 
sewage, and various other plants. 


Barrow-tN-FurRNEsS, Thursday. 
Hematites. 

There is no change to noe this week in the 
general condilion of the hematite pig iron trade of North 
Lancashire and Cumberland. There are in all 23 furnaces 
in blas’, which is a less number than this time last year. 
A good volume of iron is being produced, and it is wan‘ed 
for immediate consumption largely outside the district. 
Smelters at present are having some trouble in getting 
their iron away on account of the difficulties in transport. 
As regards new business trade is quiet, and it is not 
expected that there will be any improvement until into 
the new year. The continued unrest in the labour world 
has not a good effect on the position. On this account 
users are not inclined to order more than sufficient metal 
to keep them going. Prices are steady, with parcels of 
mixed numbers of Bessemer iron at £10 4s. 6d. to 
£10 12s. 6d. per ton f.o.t., and special brands are at 
£11 12s. 6d. per ton f.o.t. 


Iron Ore. 


There is a good steady demand for iron ore, and 
the whole of the tonnage raised is urgently wanted by 
smelters in the district, and they are also using largely 
Spanish and North African ores. Prices are steady, with 
50s. per ton net at mines quoted for average qualities. 
Spanish ores are quoted at 52s. 6d. per ton c.i.f. 


Steel. 


The steel trade presen.s no new features. At 
Workington the rail mills are busy on orders for Indian 
and colonial buyers, and other departments are pre‘ty 
well employed on finished steel. At Barrow, however, 
the whole of the steel-producing plant and the mills are 
s‘ill laying idle, and there is no immediate prospec: ot 
them restarting. Steel generally is not in very brisk 
demand. Heavy rails are a‘ £17 10s. to £18 per ton, with 
light rails at £19 5s. to £21 per ton, and bille:s are at £17 
per ton. There is nothing being done in ship plates ‘at 
£18 15s. or boiler plates at £24 per ton. 


Shipbuilding and Engineering. 

These trades are fairly we!l emptoyed on the 
whole. Vickers, Limited, have comple'ed the recondi- 
tioning of the P. and O. liner Mantua, and she will be on 
service again at an early date. 
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Fuel. 


There is a brisk demand for steam coal, which is 
quoted at 36s. 6d. per ton delivered, and for coke there is 
a strong request, with East Coast sorts at 57s. per ton 
deliv ered. 








SHEFFIELD. 


(From our own Correspondent. ) 


U.S. and the Tungsten Position. 


MENTION was made in one of my recent letters 
of the grave concern felt here in high-speed steel circles 
regarding the measure now before the American Legisla- 
ture for increasing the import duty on steel containing a 
tungsten content, as well as on tungsten ore, and I men- 
tioned the probability that the presence in the States ot 
several representative Sheffield men had a close connec- 
tion with the matter. Since then I have had an oppor- 
tunity of conversing with a gentleman well in touch with 
the whole position—at least, the position as viewed by 
America. The case of tungsten ore has been under con- 
sideration in the States tor some little time, and a Tariff 
Commission, after a fairly complete study of the question, 
came to the conclusion that unless 50 per cent. of the 
output of the American mines could be produced at less 
than 15 dols. per unit—which is considerably smaller, | 
believe, than our unit—the domestic production would be 
insufficient to satisfy the American market, and that 
considerable quantities would therefore have to be im- 
ported. At that time the Bolivian production could be 
delivered in New York at approximately the same cost 
as the American supply and the Burmese material at 
somewhat less. The most important feature, in the view 
of the Commission, is the recent discovery of tungsten 
ore in Southern China. That material, it seems, has been 
sold for New York delivery at about 7 dols. per unit, 
whilst in quality it is as good as, and in many respects 
better than, the American ore. The American mines had 
to shut down after the signing of the Armistice because 
of the enormous stocks of tungsten on hand, and their 
owners now fear that unless some measure of protection 
is given them they cannot resume operations in what is 
regarded there, as here, as a key industry. They therefore 
pleaded the necessity of a duty in order to keep their 
mines open. A Bill was brought in, and after some dis- 
cussion passed the Lower House, placing a duty of 10 dols. 
per unit on tungsten and a compensatory duty of 1 dol. 
per lb. on tungsten content. Ferro alloys and high-speed 
steel were, of course, already protected by a 15 per cent. 
ad valorem duty, to which now. if the measure passes into 
law, will be added the compensatory duty mentioned. 
My informant expressed the opinion that the Bill will 
most probably go through. 


One of Sheffield’s Problems. 


Regarding the Chinese tungsten, the first con- 
signment reached the United States in the summer of 
1918—at least, it did not come into prominence until that 
time, although a little may have been imported previously. 
Prior to that, the British Empire provided over two- 
thirds of the world’s requirements, chiefly from Burmah, 
and although during the war the United States output 
was considerably expanded, it probably at no time ex- 
ceeded one-half of the domestic requirements. But in 
spite of the cheap supplies from China, there may be 
expected within a few years, not perhaps a shortage of 
tungsten, but a dearer market. The reason for that was 
explained to me in this way. There are three stages in 
tungsten production: (1) When a new district is dis- 
covered and the “ floating’’ material can be picked up 
on the surface, as was the case in Australia and also in 
the period 1905-10 in the States ; (2) The period of under- 
ground mining, which commences before the ore leads are 
well understood and when production costs are enormous ; 
(3) the stage of production from lode deposits after the 
mine has been developed and the ore occurrences are well 
understood. The outstanding source of supply now in the 
first stage is that of Southern China, where the floating 
material is gathered in baskets by coolies ; whilst American 
miners think they are entering on the third stage, and are, 
in consequence, asking to be protected against cheap 
importations which would very appreciably undercut 
them, although when 15 dols. a unit is mentioned as the 
general figure, it should be added that American tungsten 
is in some cases produced at 3 dols. less than that. Should 
the Bill pass, it would be a serious matter for Sheffield 
high-speed steel makers, a considerable part of whose 
trade has been done with the States, for the dollar com- 
pensatory duty added to the 15 per cent. ad valorem tax 
would run off their margin of profit. The securing of 
new markets or the expansion of existing ones will not 
be so easy in the future, owing to the fact that during the 
war, when our hands were exceedingly full—so full, indeed, 
that the Commonwealth Government, as I learnt at 
Australia House a few days ago, was plainly told to place 
her steel orders in the United States—we taught some of 
our Allies how to make high-speed steel, with the result 
that they now require very much less from us and may 
presently need none but that produced by themselves. 
This will be one of the problems Sheffield firms will have 


to solve—and there is no doubt they will do it. 


The Rolling of File Steel. 


The four trade technical societies which arrange 
between them weekly meetings at the Mappin Hall of 
the University are continuing to do excellent work in 
ifting up their respective industries to a higher level of 
ideas and teaching the value of modern methods‘in pro- 
duction, though one feels rather disappointed that the 
vital question of research has not been taken up in a more 
business-like spirit. The Government is in a mood just 
now to give very substantial financial aid to any industry 
setting up a research association, and as the file, saw, 
edge tool and cutlery trades are made up to such a con- 
siderable extent of small firms quite unable to set up 
laboratories on their own account, this seemed a most 





opportune occasion for them to form a joint research 
association, as they have been urged to do, and so far have 
not done. Presumably the old bad spirit of jealousy and 
suspicion takes a lot of quenching. The papers read before 
the meetings of these technical societies, however, are 
generally of a very high order, revealing plenty of good 
material for carrying on a forward movement. One of 
the most interesting of the session was that given since 
my previous letter by Mr. Watts, the chairman being 
Mr. George Taylor, one of the men who have done so 
much locally for the forward movement in the file trade. 
Mr. Watts’ subject was file rolling, and in the course of 
his lecture he incidentally mentioned that the wire for the 
first Atlantic cable was rolled at Killamarsh, Sheffield. 
Regarding furnaces, he declared that more heat is wasted 
in Sheffield in the re-heating furnaces than would drive 
all the rolling mills here if properly organised. His ideal 
furnace would provide for five principal points—control 
of process of combustion ; control, distribution and uni 
formity of heat; a clean, soft penetrating heat ; main- 
tenance of temperature without continuous firing ; absence 
of excessive scaling. In place of the furnaceman should 
be a pyrometer and a well-tested time-table of soaking 
and temperatures. Mr. Watts said that over 90 per cent. 
of the steel made into files passed through the rolling mill 
and 80 per cent. of that total passed through the rod mill, 
and he added the opinion that the Sheffield file steel roller 
had no equal in the world. In the same building the follow- 
ing evening Dr. Longmuir brought to a close his very 
practical series of lectures on ** Steel and its Treatment.” 
These lectures, which were arranged by Dr. Ripper in 
the special interests of the operative steel worker, have 
been exceedingly well attended, and in all probability 
will be followed by another series after the turn of the year. 
Dr. Longmuir, whilst demonstrating the unfailing effec- 
tiveness of scientific methods, studiously avoided the use 
of scientific terms wherever a spade could be called a 
spade. For the next series, however, it might be more to 
the purpose if some of the seats occupied over the past 
month by people who are expected to know all those 
things, but like to hear the ground gone over again by 
such an authority as Dr. Longmuir, were left for the plain 
worker desirous of breaking away definitely from the rule 
of thumb. The lectures, by the way, were to have been 
given by Dr. Arneld, but upon the retirement of the Dean 
of the Faculty of Metallurgy at the University here, Dr. 
Longmuir stepped into the breach. 


Foundry Methods and the Strike. 


The Sheffield branches of the Junior Engineers 
and the British Foundrymen—the name of the latter, it 
may be recalled, was changed at the annual conference at 
Liverpool last summer from the British Foundrymen’s 
Association to the Institute of British Foundrymen 
held a joint meeting here a few days ago to hear from 
Mr. J. R. Hyde, the head of one of the Sheffield foundries, 
his impressions of the American Foundrymen’s Congress 
and Exhibition at Philadelphia. Dr. W. H. Hatfield, of 
the Brown-Firth Research Laboratories, was in the chair. 
Mr. Hyde spoke of the moulding machinery he saw in 
operation and of his visits to certain American foundries, 
and said that labour in the States was almost invariably 
paid by piecework or a bonus system, each man making 
the best of himself for himself. The average foundryman 
there, however, had nothing like the knowledge of his 
British comrade, but he turned out vastly more. In a 
foundry making castings similar to those at his (Mr. 
Hyde s) works, just twice the number of moulds were put 
down per man in a nine-hour day for an earned wage of 
24s. the day. The actual moulding cost in the American 
factory was only 60 per cent. of the cost in Sheffield, and 
though a certain proportion of the 40 per cent. difference 
might be swallowed up in interest on the labour-saving 
devices employed, there was no doubt the Americans pro- 
duced cheaper castings than we did. Mr. Hyde is con- 
vineced that British foundrymen must do something to 
improve conditions of production, and that if the industry 
is to hold its own, capital, management and labour will 
have to pull together. I wonder what the moulders think 
of it all? They may be certain of this, the persistency of 
their strike is effecting in some Sheffield foundries the very 
reform Mr. Hyde advocated. The condition to which a 
considerable section of Sheffield trade has been reduced 
by these misguided men is indeed serious, and every day 
a settlement is delayed makes it more so. They are 
suffering severely themselves—they and their dependents 
—but it does not stop there. Some thousands of other 
persons are driving on to the rocks of want, as the Christmas 
season approaches and a little extra money would have been 
so acceptable. It would not be surprising if the trouble led 
to a complete change in English foundry methods. 


General Conditions. 


Apart from the moulders’ strike and its damaging 
effect, trade here is developing very satisfactorily, the 
expansion in overseas business appearing to gather 
momentum daily. There is still too much high-speed steel 
in Government hands to allow of any boom in that section 
of manufactures, even if other circumstances—such, for 
instance, as the moulders’ strike—permitted of it; but 
for carbon steel crucible departments are finding more 
employment. All kinds of business is being offered from 
the Colonies and South America, and France and Italy 
are both pretty good customers, especially for lighter 
steels. In the uncertain condition of Europe, armament 
firms do not seem at all certain that some of their special 
mac'iinery may not be wanted again before so very long. At 
all events, it will not be demobilised yet. In speaking of 
their large wagon orders for South India and one of the 
home railways, Cravens mentioned to me that some of 
their recent contracts included saloon carriages for the 
Royal State Railways of Siam and 30-ton wagons and 
passenger coaches for South Africa. One of the later war 
orders carried out by this firm was an enormously long 
train of high-sided 20-ton transport wagons for France. 
In the annual report of William Cooke and Co., of Tinsley, 
just issued, I notice an echo of the official opening of the 
Templeborough Wire Rod Mills. The document runs: 
** As you (the shareholders) are probably aware, the com- 
pany has acquired a third share in the Templeborough 
Rolling Mills, Limited, where the most up-to-date mill 





in the world has been built for the production of wire 
rods in large quantities. To pay our share for this under. 
taking, it is necessary that additional capital be provided, 
Our works here are very well employed, the output hag 
increased and money is required to enable adequate stocks 
of material to be kept. Your directors have therefore 
decided to offer to the shareholders the remaining unissued 
share capital, which consists of 50,000 ordinary shares.” 








THE MIDLANDS AND STAFFORDSHIRE 


(From our own Correspondent. ) 


Christmas and the Iron Trade. 


A FORTNIGHT from Christmas finds the Stafford. 
shire iron mills and forges full of work in every departmet, 
Orders are plentiful, but production is gravely hampered 
by the transport difficulties. Makers are averse to advaiiec 
ing prices where it ean be avoided, on account of wage 
increases, in view of the fact that any such advance will 
inevitably raise wages in future. Other circumstances, 
however, make increases in the near future inevitable, 
and new prices are under consideration. Prices are geier- 
ally firmer, even where nominal advances have not been 
declared. Good merchant bars cannot be bought unde: 
£23, and the more general quotation is £23 10s. Attempts 
are being made to raise the price of nut and bolt qualitivs, 
but the trade is in its quiet season and no encouragemet 
is given to sellers who quote more than £22 10s. delivered, 
The rise of prices in the United States relieves producers 
at home of any anxiety as to serious underselling from 
that quarter. American merchant iron bars cannot now 
be bought under £21 6s., ¢.i.f. Liverpool, which means 
about £22 5s. delivered Birmingham. Small lots of Belgian 
bars are reported to be procurable on much easier terms, 
£19 5s. delivered in the Black Country being the price 
mentioned. An advance in tube strip is an important 
feature in the finished market. A few months ago, whe: 
American competition had assumed formidable propor- 
tions, the manufacturers of iron strip reduced their pric 
from £24 to £22 10s. at works. Since then American com 
petition has abated, till it is considered negligible, for the 
time being, in this market. With a strengthened demand, 
millowners have been gradually stiffening their prices, 
and it has now been resolved to re-establish the basis 
at £24. At the same time steel strip has been advanced 
from £24 10s. to £25 10s. Galvanised sheets are scarcely 
obtainable, so short is the supply. Mills are heavily sold, 
and they are not able to obtain either the labour or the 
sheet bars to increase output. Probably about £38 would 
give the gauge of the market, but it is a nominal price 
Black sheets are correspondingly scarce. The uncertainty 
as to railway rates hampers business to a large extent, 
the general feeling being that an announcement should 
have already been made. It appears to be concluded 
that the rise will come in the New Year, and that th 
addition will be about 50 per cent. While calculations 
have been based on that percentage, where it is necessary 
to anticipate, nothing, generally speaking, has been left 
by iron sellers to chance, the buyer being bound by con 
ditional clauses making him responsible for all extra costs 
of production. 


More Transport Difficulties and the Iron Trade. 


Fresh transport difficulties are a matter of great 
concern to the Staffordshire iron trade, hampering pro- 
duction to a large extent. On that account, there is an 
increasing preference for home orders as compared with 
foreign business, shipments being almost impossible. 
While the greatest possible use is being made of road trans- 
port, railway transit is necessary for the shipment of 
pig iron, much of this material coming from Northampton - 
shire and Derbyshire. While pig iron cannot be got through 
to Staffordshire forges and mills, some blast-furnaces, 
through inability to get the requisite raw material and the 
accumulation of pig iron, are at the point of standstill. 
Unless supplies of coke can be given to the blast-furnaces 
more regularly, the shortage of some classes of pig iron 
must become acute. The Earl of Dudley’s iron and steel 
works at Round Oak are idle for two days a week owing 
to the inadequate number of trucks available for moving 
material in and out, and there is a large accumulation of 
rolled steel on the ground. Other works in the district 
are suffering similar disabilities. Some of the products 
of the Staffordshire iron mills—galvanised sheets, for 
example—are being diverted from foreign markets to the 
district consumer, because of continued congestion at the 
ports. There is an entire lack of co-ordination between the 
railway and the shipping services. Ironmasters are denied 
facilities for forwarding consignments by outgoing ships, 
and the obstacles put in their way are, it is alleged, not 
infrequently utterly arbitrary. Staffordshire ironmasters 
who have their own sidings state that it is a common 
experience to be entirely without trucks for a number of 
days, and then to be called upon by railway officials to 
load their accumulated consignments in an impossibly 
short space of time. It is small consolation to local 
ironmasters, for want of accommodation, to be told that 
there are “ many thousands of trucks in France or Belgium 
which belong to the British railways.”” The urgent need 
is for more trucks here, and that the best possible use 
should be made of them. Ironmasters are loud in their 
complaints that due respect is not being paid to their 
grievances. That the collective voice of the trading 
interests of South Wales should have been ignored last 
week is pronounced as eloquently characteristic of the 
callous attitude which is being adopted towards traders 
generally. Meanwhile, renewed representations are being 
made to the Board of Trade by the Birmingham Chamber 
of Commerce on the calamitous consequences with which 
iron trade and business interests generally are threatened 
unless some speedy improvement can be effected. 


Pig Iron Prospects. 


Pig iron prices show no specific change at present, 
but some of the smelters speak of an addition of half-a- 
crown a ton as a likely result of the increased cost of pro- 
duction, resulting from the latest wages advance. Foundry 
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iron is anything but easy to get. There is no great 
stringency in forge qualities, though one of the North- 
amptonshire houses is off the market. It is stated that 
substantial supplies are coming through from Cleveland. 
Values are quoted on the open market this week :—South 
Staffordshire: Forge, 170s. and upwards; foundry, 
180s. to 190s.; cold blast, 285s. Northamptonshire : 
Forge, 165s.; No. 3 foundry, 170s.; No. 2, 172s.; No. 1, 
174s. Derbyshire grey forge, 170s. to 175s.; foundry, 
180s. to 185s. net at makers’ works. 


Steel Trade and Prices. 


America has ceased to be a competitor in steel, 
and the latest news is that foreign orders are being turned 
down wholesale, owing to short production, resulting from 
the coal scarcity and the necessity which has arisen there 
for a severe rationing of fuel. The inflated price of billets, 
which cannot be bought for much under £16 per ton, is 
having an effect on all re-rolled material, which is dearer. 
Strips and hoops have been increased to £25 10s. at works 
and small bars to £20 15s. Other current steel prices may 
be named on the following basis :—Soft billets, £16 to 
£16 10s.; hard billets, £17; hoops, £24 10s. to £26; 
angles, £18 5s. to £18 15s.; tees, £19 5s. to £19 15s.; joists, 
¢18 to £18 10s.; ship, bridge and tank plates, £19 5s.; 
boiler plates, £23 net, delivered. 


Only 14d. for Coal Masters. 


The best wishes of the Cannock Chase and War- 
wickshire coalowners accompany the amendment to the 
second reading of the Coal Indus‘ry Bill, which is to be 
moved this week in Parliament. In declaring that the 
Bill ** extends in the coal-mining industry a system which 
combines all the disadvantages of na‘ionalisation and 
private ownership without securing any of the advantages 
of either,” the amendment expresses the exact feelings 
of the coal masters in the districts I have named. They 
point out that the Bill is full of anomalies. One of the 
chief is that some pits will obtain more than Is. 2d. per 
ton raised. This arrangement seems hardly calculated 
to satisfy the miners, or such of them as still require the 
Government to stand by the Sankey Report to the letter. 
On the other hand, some pits will earn less than Is. 2d., 
and such as earn less need not be inefficiently managed 
concerns. These are collieries, for ins‘ance, which are 
now raising coal from shaf.s driven or brought into full 
productiveness during the last five years. The total output 
in such cases may be enormously greater than it was in 
1914, and the management may be beyond reproach. 
But the amoun® of profit now retainable is fixed, none the 
less, by reference to the “‘ standard” pre-war earnings, 
calculated while development work was s-ill in progress. 
In this arrangement it would seem that the colliery which 
made no profit between certain dates before the war can 
make none now, however greatly its output may have been 
increased on account of development work undertaken 
since 1914. It can earn so many tens or hundreds of 
thousands of Is. 2d., but on'y for the enrichment of other 
concerns more fortunately circumstanced during the pre- 
war accoun'ing period. The explanations offered by the 
Presiden’ of the Board of Trade at the beginn‘ng of the 
week do not entirely solve these difficulties. 


Core Makers’ Strike Surprise. 


The surprise of the week in connec.ion with the 
core makers’ sirike is the gift of £11,500 by the 
A.S.E.  Afier eleven weeks’ ** play ”’ it is only what might 
have been anticipated that the men’s society should have 
expended its funds, but that the Amalgamated people 
should have come to its assistance in this manner was 
certainly unexpee‘ed. However, though Midland em- 
ployers in the engineering trade would be glad to see the 
end of the dispute, the great majority are persuaded that 
it is impossible to recede from the position which they have 
taken up, and which was forced upon them by the cireum- 
stences in which the unions put forward their demand. 
Most of the Birmingham and Coventry machine tool shops 
are now working about half the week. In some cases 
activities have ceased altogether, stocks of castings having 
been practically exhausted. Other branches of engi- 
neering are suffering in like measure. With each week that 
passes the jeopardy of the engineering industries is accen- 
tuated. Failure of ingot moulds is an ominous feature for 
the steel trade. Up to the present the casters in the light 
malleable iron foundry trade at Walsall have not been 
involved in the dispute, but efforts are now being made to 
persuade them to take sides with the men on strike. 
The Walsall trades are not connected with the unions 
involved in the strike, and the men’s officials are strongly 
advising them not to take any no‘ice of the overtures 
made to them. 


Coal. 


Following the reduciion in house coal by 10s., 
users of works material are having the advantage of a 
rather better supply. Gasworks and other coke-making 
concerns are having the strange experience of sending 
out exactly the same material to different customers with 
a difference of 10s. in price. 


Railway Material Hung Up. 


The railway wagon-building people are stating 
here this week that it is apparent that with the future of the 
railways undefined orders for material are being hung up. 
A story told on ’Change is characteristic. A steel master 
who had grown uneasy at not receiving any orders for 
locomotive material approached the responsible engineer 
on the subject. ‘* We shall not forget you when we have 
any orders to give out,’’ was the reply, ‘‘ but we cannot 
spend money on locomotives till we know who is to receive 
the earnings, and what terms we are to get if the railways 
are taken over by the State.”’ It is the same with wagons. 
The railway companies are not likely to do much to deal 
with the shortage while their fate is in the balance, and 
private traders will do next to thing. One or two of the 
Birmingham building companies have fairly good orders 
going through, but, speaking generally, the industry is 
in @ very anxious position. 





NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Trade Prospects. 


THERE is still very little variation in the reporis 
of good trade in all the Northern staple industries, and, 
so far as one can see, the prospec!s are unclouded from the 
point of view of new business. During the past few weeks 
there has been gradually developing quite an extraordinary 
demand for finished iron and s.eel produc:s, with the 
result that the works scarcely know which way to turn. 
Quite a feature at the moment is, it may be remarked, 
the large number of orders circula‘ing for railway material. 
This ¢.ass of trade, which has been almost in abeyance 
for the past four or five years, gives promise of extra- 
ordinary development. Already some very substantial 
con racis are reported to have been placed. All indica- 
tions point to a very busy period in the finished iron and 
steel trades. In the pig iron trade there is greater hope of 
expanding exports now that foreign buyers are displaying 
a willingness to take equal quantities of foundry and forge 
iron. The difficulty hitherto has been that everyone 
waned foundry iron, of which the output was small, 
whilst no one would take forge iron, of which there was an 
abundance. Of course, the refusal of some of the makers 
to shade the price affec:ed the position, but consumers are 
now recognising that there is not enough of the standard 
quality to go round, and are now prepared to mix the two 
qualities where that is prac.icable. There is unprece- 
dented ac ivity in the coal trade, the demand for every 
class of fuel far outs‘ripping the supply. The shipbuilding 
trade main‘ains its ac.ivity, and the orders in course of 
execution and booked, guarantee that this state of affairs 
will be experienced for some years ahead. The engineering 
trades also have a very large amount of work in hand, but 
operations are seriously affec:ed by the prolonged moulders’ 
strike. 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade is still 
difficult of negotiation. Being heavily in arrears with 
their deliveries under current contrac s, makers are show- 
ing little disposition to open their books for next year, 
although there is an insistent inquiry. They are also 
awaiting the long-delayed official announcement as 
to the extent of the rise in railway rates, 
and, although there is a protec ive clause in current 
con‘rac's fixing the amount of the advance payable in 
respect of any undelivered portion of such contrac s after 
the new railway rates become operative, it is regarded as 
not en‘irely improbable that, upon any fresh business, an 
advance in Cleveland pig iron prices over and above the 
scale already indicated in this clause may be imposed. 
At all even's, makers, assured of a market in these days of 
scarcity, are in no hurry to do forward business, and they 
have plenty of orders on hand to absorb all their output 
if only they could get the trucks to take it away. Trucks, 
however, are s‘ill abnormally searce, and foundry iron is 
likewise most difficult to obtain. Even the forge quality 
—hitherto plentiful—is disappearing from the market, 
and where it can be obtained no concessions in regard to 
price are made. The fact is that the basic iron production 
is short, and a good deal of forge iron is being used for 
steel making. Moreover, there have been some big sales 
of forge iron, and the position is that, although it is still 
more plentiful than No. 3, it is by no means abundant, 
and the stocks of this quality in the makers’ hands will 
probably quickly disappear when the facilities for distribu- 
tion improve. The lack of trucks has, however, had the 
effect of placing more iron at the disposal of exporters, 
and, as there is a ready market abroad for all the pig iron 
there is to spare, the shipmen‘s, subject to cargo space 
being available, promise to show some improvement. For 
home consumption No. 3 Cleveland G.M.B., No. 4 foundry, 
and No. 4 forge are now all quoted at 160s. per ton, and 
No. 1 at 167s. 6d., whilst in each case 5s. per ton more is 
quoted for iron for export. 


Hematite Pig Iron. 


In the hematite pig iron trade deliveries to home 
consumers are held up through the difficulties of transport, 
and Italy, which is the best customer from abroad, has 
had to curtail shipments through the adverse state of the 
Exchange. Makers thus have rather a surplus of iron, 
but keep prices very firm at 200s. for mixed numbers 
and 202s. 6d. for No. 1 for home consumption and 205s. 
and 207s. 6d. per ton respectively for export. 


Iron-making Materials. 


Some very substantial contracts are reported to 
have been placed for foreign ore for delivery over the first 
quarter of next year, but the terms have not been divulged. 
The coke supply is still barely sufficient to meet the needs 
of the blast-furnaces, and more furnaces may possibly 
be put out of opera‘ion as a result of the many diffi- 
culties of the situation. Meanwhile prices are kept at the 
fixed level, and are very firm, good medium furnace coke 
realising 48s. per ton at the ovens, or 50s. 6d. delivered at 
the works. £ 


Manufactured Iron and Steel. 


Great activity prevails in the manufactured iron 
and steel trade. There is enormous pressure for deliveries, 
and, hampered as they are by the lack of suitable trucks, 
manufacturers are quite unable to cope with the demand 
from home consumers. In the export trade also there 
is no end to the inquiries for all descriptions of material, 
and where business is possible big premiums are paid on 
the home quotations. The latter are more or less fixed, 
but the export sales are a matter for individual negotiation. 
The trend of prices, however, is steadily upward, and an 
all-round advance in finished steel quotations has been 
made. Steel joists have been advanced 15s. per ton to 
£18 5s.; steel angles have gone up to a similar figure ; 
steel ship plates have advanced from £18 5s. to £18 15s. 
per ton, while 10s. on to the price of small bars brings the 





price up to £20 15s. Common iron bars are still at £22, 
and marked bars £25, but all steel rails have gone up 20s. 
per ton, heavy sections being now quoted £17 10s., and, 
the upward move in sheets continuing, galvanised sheets 
are now fully £38, and black sheets £29 per ton. The 
quotations for joists, angles, and plates are all net, delivered 
at railway stations in Great Britain. 


The Coal Trade. 


The position in the Northern coal trade is 
strenuous in the extreme. There is a tremendous squeeze 
for supplies, which for the most part are not to be had on 
any terms. There is generally a rush to obtain as much as 
possible in December in order to complete the year’s con- 
trac‘s, but this year the pressure is much greater than 
usual. Merchants are experiencing a most difficult and 
trying time. They are inundated with urgent and im- 
portant orders for customers abroad, both old and new, 
but are unable to cover even a decent proportion of their 
requiremen‘s as a result of the inability of the collieries to 
promise any reasonably early date of delivery. Collieries, 
on the other hand, are equally beset, and are forced re- 
luctantly to turn down many very desirable contracts at 
most alluring prices. In these tense phenomenal circum- 
stances it is absolutely impossible to forecast the future 
market prospects, either as to probable prices or as to the 
likelihood of buyers being able to obtain coals of any kind 
in anything like an adequate quantity. The output at 
the collieries in both Northumberland and Durham is, on 
the whole, fairly satisfactory, and tonnage is more plentiful 
at the moment. Every effort is being made to effect as 
prompt a despatch as circumstances will permit, but it is 
felt that more orders could be undertaken, and a greater 
turnover accomplished if the authorities would take in 
hand immediately and successfully grapple with, the dis- 
graceful shortages in wagons, trucks, and other rolling 
stock, especially the shortage in locomotives for haulage. 
Best Northumberland steams are about sold out for this 
year, but a number of sales have been recorded for delivery 
in the first three months of next vear at 100s. for bests 
combined with 80s. for best smalls. It would not occasion 
much surprise if these high figures were improved upon. 
The Durham market is also subject to an equally over 
whelming demand which continues to be pressed entirely 
regardless of prices. Fancy prices are the rule rather than 
the exception. Taking bunker coals as an example, 
numbers of people discuss 100s. as quite within the range 
of a near possibility. The coke market is also very strong. 
There is a very large and insistent call from abroad for all 
classes of coke, and as the supplies are not forthcoming, 
the prices are firm, and may even go higher. The follow- 
ing are the forward open market quotations :—-North- 
umberlands: Best Blyth steams, 100s.; Tyne prime 
steams, 95s. to 100s.; second steams, 95s.; best smalls, 80s.; 
second steam smalls, 70s. to 75s.; best screened house- 
holds, 100s. Durhams; Best gas, 85s. upwards; Wear 
special gas, 90s. upwards ; second gas, 75s. to 80s.; smithy 
and coking unscreened, 75s. to 85s.; bunkers for British 
boats, 80s., and for neutral steamers, 85s. to 95s.; best 
beehive foundry coke, 105s. to 110s.; patent oven coke, 
100s. to 105s.; gas coke, 105s. to 110s. 












SCOTLAND 
(From our own Correspondent.) 


Scottish Oil Industry. 


Tue possibility of finding liquid oil in Scotland 
was under discussion at a recent meeting of the Mining 
Institute of Scotland. The opinion was expressed that there 
was little likelihood of finding liquid oil in the present shale 
fields, but that it might be looked for farther East and 
West in Haddingtonshire and Lanarkshire. During the 
discussion it was also pointed out that the Scottish shale 
workers were afraid that the new company formed to 
take over the Scottish industry would stop the shale mines 
and only go in for the refining business, but that it had 
been stated that Scotch oil was necessary along with the 
other oils, and that mining for oil in Scotland would not 
be discontinued. 


Greenock Industries. 


Industrial concerns in Greenock are multiplying 
quickly. The latest move is in connection with the erec- 
tion of a large flour mill on a site near the James Watt 
Dock, and it is understood the scheme includes the eree 
tion of houses for the workers. The new works will be 
close beside the new seed-crushing mill, which is to be 
erected by the British Oil and Cake Mills Company. 
Then there is the Harland and Wolff scheme, which, when 
completed, will give employment to about 10,000 workers. 


Pig Iron. 


The Scotch pig iron trade seems to be expanding 
slightly. Hematite is in good supply, but stocks are 
gradually being worked off as steel works increase their 
orders. No. 1 foundry is yet somewhat scarce, but small 
lots are fairly easily secured. Forge iron is still plentiful. 
Export is a trifle better, but the increase is of small account 
so far. Imports have been better during the past week. 
Three good cargoes arrived, and it is said that they are the 
forerunners of various cargoes booked for the Clyde. 


Finished Iron and Steel. 


There is naturally a feeling of disappointment 
and regret that industrial coal has not been included in the 
reduction of prices, and it is hoped that that may soon, 
be done. Prices still go on increasing, but this does not 
appear to have much effect on consumers, as orders con- 
tinue to flow in with great regularity, and the question of 
delivery seems the all-important one. The temporary 
suspension of shipments from America has thrown a con- 
siderable amount of extra pressure on the home producers, 
and local works are hardly able to supply the deficiency. 
Consequently deliveries are falling behind while values 
appreciate. At the steel works the output is only limited 
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by labour and transport difficulties. Boiler plates have 
almost touched £30, but demands are as plentiful as ever. 
Steel sheets remain particularly firm, and, despite all the 
efforts of makers to increase production, deliveries are 
falling into arrears. A fair amount of business is also 
passing in galvanised flat and corrugated sheets even at 
the price of £36 and upwards. Tube makers are very 
busy, but have occasional stoppages owing to lack of strips. 
The malleable ironworks are as active as ever, chiefly on 
home account. Agricultural and engineering require- 
ments still bulk largely in an extensive and varied turnover. 
A few good shipments are reported, but progress in that 
direction is slow. Export tonnage is in better supply, but 
freight rates are not likely to induce buyers to negotiate 
for anything but the barest necessities. Inquiries un- 
doubtedly are large, but assuredly very small in comparison 
to what would be the case under easier conditions. 


Coal. 


The Scotch coal market has naturally been some- 
what unsettled during the past week. Business, however, 
has been large, and outputs show a little improvement, 
while the supply of empty trucks is much better. With 
regard +o household coal, merchants show an inclination to 
reduce stocks. Shipments from the West of Scotland to 
Ireland are much reduced in the meantime, Irish buyers 
hanging back, as indefinite information had been received 
as to how cargoes were to be designated on the other side— 
whether household or industrial. Local industrial demands 
are heavy, and domestic requirements remain on a high 
level. Lanarkshire and Ayrshire collieries have done a 
fair amount of Allied business, and in Fifeshire a good 
neutral turnover is reported. The Lothians also have done 
a fairall-round business. Dissatisfaction is being expressed 
on all hands with the quality of the fuel supplied at present, 
and drastic action is necessary. The aggregate shipments 
from Scottish ports during the past week amounted to 
169,292 tons, compared with 175,813 tons in the preceding 
week and 112,759 tons in the same week last year, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Mines Bill. 


THE Government's Coal Mines Bill, giving effeet 
as it does to the recommendations of the interim report 
of Mr. Justice Sankey, and particularly the obnoxious prin- 
ciple of limiting profits, which is tantamount to deprivation 
of ineen‘ive, provides concessions of no little importance 
compared with what was expected and feared. ‘‘ The 
teeth of the Bill have been withdrawn,” is a description 
already applied to it. For one thing it is made clear that 
the ls. 2d. per ton profit on coal worked and raised excludes 
all profits from subsidiary work, such as the by-products 
of coke ovens, &e. Before the war the profits from those 
sourees were estimated at nearly £2,000,009 per annum. 
They have since increased considerably. The allowance 
for amortisation is also important. Coalowners will be 
permitted to deduct a sum represen‘ing the annual 
wastage of capital expenditure on developed shafts and 
equipment. The result is that the profit which each colliery 
will get as the share of the 1s. 2d. per ton will be materially 
enhanced by allowences for work done beyond the pit and 
for amortisation of capital outlay. The position of 
collieries which were worked at a loss before the war does 
not appear to be by any means satisfactory. The Bill 
does not provide that they get anything, except that in 
such eases the Controller is empowered to advance money 
to keep the colliery working. Such advances, however, 
are to be made a first charge on the property even in 
priority to mortgages or debentures and to bear interest 
at 6 percent. It is doubtful whether owners will appreciate 
the position of being foreed to work at a loss with the 
knowledge that a debt at 6 per cent. per annum is aceumu- 
lating, and it is difficult to see where the inducement comes 
in for private capital to be invested in colliery property 
under such circumstances. This provides a very serious 
aspect to the whole industry, and undoubtedly develop- 
ment work will be arrested. It is highly important from 
the point of view, not only of production, but of employ- 
ment. The future of South Wales depends upon the un- 
ehecked and steady development of mineral property, 
which has now been in progress for the past half-century. 
Prior to the war, extensions and developments meant on 
the average an addition each year of 5000 more men 
employed, but it is hard to see how that progress can be 
maintained with no appreciable expansion in development. 
It is a matter not only of grave importance to the country 
but to the miners themselves. One other point in the Bill 
dealing with income tax should also be noted. For income 
tax purposes a colliery generally is assessed at an average 
for five years, but the Bill lays down that if the profits 
for the year in question ending March 3lst next are less 
than the average of the five years, owners shall be entitled 
to be assessed on that year only. 


Seven Hour Day and Output. 


Judging from information issued by Mr. Finlay 
Gibson, the secretary of the Monmouthshire and South 
Wales Coalowners’ Association, recent statements that 
the reduction of the hours of working at collieries has 
practically meant no decrease in output are not accurate, 
Returns show that whereas an additional number of men 
are now employed, the output per annum and per person 
is very much less than it was in 1913. For the past forty 
years the output per person employed has been steadily 
falling. In 1883 it was 332 tons: in 1894, 271 tons; 
in 1903, 275 tons; and in 1913, 254 tons; but increased 
labour and improved facilities in the working of collieries 
were responsible for the steady expansion in output. 
It was in the year immediately preceding the outbreak of 
war that the maximum quantity was produced in any 
single year. More men are now employed than in 1913, 
whereas the output is 60,000,000 tons less per annum. 
The seven-hour day came into force on July 16th last, 
and the rate of output on the basis of the actual production 


since July amoun‘s to only 205,000,000 tons, as against 
an output of 287,000,000 tons in 1913, a decrease of 
82,000,000 tons, while the output per person employed 
has fallen from 254 tons in 1913 to 176 tons. Since last 
May the Association has kept a record, not on!y of the 
number of persons employed underground, but also of the 
number of men actually employed in the work of hewing 
the coal. This record shows that since May 3rd the number 
of persons employed underground has increased from 
187,824 to 195,386, and the number of colliers or hewers 
from about 87,000 to 101,239. How the average output 
per person for all persons employed above and below 
ground has fallen since the war is shown as follows, these 
returns being the average output per person per period 
in the South Wales coalfield :—1913, tons per week 4.67 ; 
1914, tons per week 4.32; 1915, tons per week 4.65; 
1916, tons per week 4.86; 1917, tons per week 4.48 ; 
1918, tons per week 4.25; 1919, four weeks ending 
April 19th, tons per week 3.95; 1919, four weeks ending 
November 8th, 3.82; 1919, estimate for the whole year, 


3-57, 
Swansea Habour Trust. 


Something of a sensation has been created by the 
grave financial announcement made by Mr. Roger Beck 
at a meeting of the Swansea Harbour Trust on Monday 
last. For the first time in its existence the Trust will be in 
default in its interest on the 3lst inst., and a circular to 
that effect is being sent to the bondholders and mortgage 
holders. This circular, according to Mr. Beck, will state 
that the position has. been brought about entirely by the 
war, and that the magnificent prospect which was opened 
to the Trust at that period has been wiped away gradually 
and slowly. According to the chairman of the Finance 
Committee, Mr. W. T. Farr, the total loss incurred up to 
the present time since the outbreak of war was £229,000, 
to which had to be added the surplus on hand at the end 
of July, 1914, which made the total loss not less than 
£285,000, 


Patent Fuel Works. 


The future of the patent fuel industry is regarded 
as very bright, and each year brings with it an expanding 
demand from foreign countries for this commodity. Many 
developments are in progress in South Wales to meet the 
increasing trade, and in the past year or so important 
changes in the control of local companies have taken 
place. The latest in this respect concerns the Cardiff and 
Newport Patent Fuel Company, Limited (Arrow Brand), 
the controlling interest in which has been acquired by 
Mr. W. H. Renwick from Mr. J. W. Pyman and his fellow 
shareholders. Mr. Renwick is also the managing director 
of the Pacific Patent Fuel Company, Limited, of Swansea, 
and has had very considerable experience of this particular 
trade. During the war especially large quantities of 
Arrow patent fuel were supplied to the Paris, Lyons and 
Mediterranean and other French railways. 


Current Business. 


To an outsider the coal market during the past 
week has presented conditions more accentuated than 
usual, which would appear to be absolutely inexplicable. 
Foreign buyers and consumers are undoubtedly very much 
puzzled frequently by the almost irreconcilable facts 
existing, and certainly it requires a man on the spot really 
to appreciate the situation. The highest prices of the 
whole year are now quoted, and yet the market is weak, 
comparatively speaking, for spot or immediate shipment. 
Present prices quoted are 90s. to 95s. for best large steams, 
and 90s. is indicated for second Admiralties, drys and 
superior Monmouthshire large for shipment practically 
next week, and yet a buyer who was fortunate enough 
to have a steamer in loading berth was able to discount 
the above prices by as much as 15s. to 20s. per ton by 
shipping immediately coals standing, which collieries 
require to be cleared in order to get empty wagons to 
keep their pits going. Most buyers have made early 
arrangements for their coals in order to get supplies away 
in good time before Christmas, and consequently stems 
are choked, and yet outputs are more than the shipping 
facilities can deal with efficiently and expeditiously. 
Superior bunker smalls are quoted as high as 70s. to 
72s. 6d., and seconds 65s. to 70s., while inferior sorts 
range from 50s. upwards. Actual business passing, 
however, is practically negligible, and is confined to small 
lots only. Patent fuel manufacturers are also so fully 
stemmed that it is impossible to get a cargo for shipment 
this month, and 90s. to 92s. 6d. is the price nominally 
ruling. Coke keeps steady at 105s. to 110s., and pitwood 
is searce, the price being 65s. for imported material, while 
home-grown supplies rule about 57s. 6d. to 60s. 


Newport. 


Monmouthshire coals, like all other grades, have 


loading the supplies that can be booked are very limited. 
Best black veins are about 90s., and business has been 
done at that figure, ordinary qualities being about 85s. 
to 87s. 6d. Monmouthshire smalls range about 62s. 6d. 
to 67s. 6d. 


Swansea. 


The demand for anthracite coals is fully main- 
tained and the better qualities especially are scarce and 
firm in price. There is a good supply of tonnage available, 
and loading stems are very congested. Best large anthra- 
cite range about 61s. to 66s. and seconds 59s. to 62s., 
while big vein coals are quoted at 62s. to 66s. The pres- 
sure for machine-made cobbles and all descriptions of 
nuts is very pronounced, and it is difficult if not well- 
nigh impossible to book supplies for this month’s ship- 
ment. Quotations range about 75s. to 77s. 6d. Beans 
are 60s. to 64s., and peas 57s. 6d. to €0s., with duff 22s. 
to 23s. and culm 34s. to 36s. Steam coals of all grades 
are firm. 














firmed up for shipment this month, and except for spot. 





Latest News from the Provinces, 


LANCASHIRE, 
MANCHESTEP, 
The Engineers’ Club. 


THERE was a very good attendance of members 
of the above Club present on Tuesday evening last to hear 
Mr. F. E. West’s narrative of his experiences in the Gcecu. 
pied German territory. Mr. West was one of a party of 
British engineers who was appointed to visit the occupied 
portions of the enemy country with a view to furnishing 
a report on the engineering industries. The Commission 
visited a number of the large manufacturing centres, includ. 
ing Cologne, Mainz, Ludwigshafen, Saarbrucken, Stra: burs 
and Muhausen, and had a good opportunity of inspeci.ng 
many engineering works. He gave an extremely intercst. 
ing account of the state of the occupied territory at the 
cessation of hostilities, particularly from the industrial 
point of view, and from the remarks he made I gathere« 
that the conditions with regard to labour and output 
were considerably worse than in this country. Waves, 
though still much lower than those prevailing in this 
country, had increased from two to three times their pre. 
war level, while the output had diminished from 50 to 70 
per cent. The workers were also in a poor state of health, 
As regards the handling of labour problems, Mr. West 
considers that Germany——or at any rate the occupied por- 
tion of that country—is far behind the British Islands, 
while there is a striking lack of organisation amongst the 
employers. He said the reports he had received with 
regard to the employment of women in engineering esta- 
blishments during the war were generally unsatisfactory, 
and compared very unfavourably with the experiences of 
female labour in our own works. One of the most interest- 
ing visits made by the party was to a new super-power 
station near Cologne, which was not then in complete 
working order. Thisstation, which when finished will have 
a capacity of 150,000 kilowatts, transmits current at 
100,000 volts pressure to by overhead cables, 
It is interesting to note that the station has been built 
near to the brown coal mines, and uses water towers for 
cooling purposes. At the time of the visit the capacity of 
the plant was 88,000 kilowatts. Mr. West also 
some instructive particulars concerning the use of substi- 
tutes for leather, cotton, rubber, and metals during the 
war, none of which, he said, had been found as efficient 
as the materials which they replaced. Generally speaking, 
the author said, the members of the party from what they 
had seen, were not impressed with the industrial organisa- 
tion, while the lack of adaptability to changed conditions 
was very marked. With regard to German competition 
in the future, it would seem that while the Germans will 
have a big pull over the manufacturers in this country 
in the matter of wages, other conditions, such as the higher 
cost of imported raw materials and reduced output, will 
go a long way towards nullifying that advantage. Mr. 
Charles Day and Mr. March, both of whom were appointed 
on the above Commission, also spoke, and confirmed the 
opinions expressed by Mr. West. While on the subject 
of foreign competition, I ought also to mention that Mr. 
H. Mensforth, who has visited the United States 
since the war, gave his views to the members of the Club 
recently on the industrial position across the Atlantic. 
He was, he said, particularly impressed with the back 
wardness of the Americans with regard to labour condi- 
tions, and predicts trouble in that connection which we 
in the Old Country have long left behind. Neither avas he 
impressed with the skill of the workpeople over thi re, but 
he said that where the American manufacturers scéved in 
the matter of output was in their superior organisation. 
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Wagon Shortage in N.W. England. 


The want of transport is being severely felt in 
the North-West of England, not only with regard to the 
want of wagons on which to make deliveries of pig iron, but 
also in the carrying of supplies of raw material. So serious 
has the position become that on Tuesday the three furnaces 
in blast at the Millom Ironworks owned by the Millom and 
Askam Hematite Iron Company, Limited, were damped 
down, solely as a result of the want of coke from the East 
Coast. The company holds some good orders for iron, 
and the stoppage is a bad blow not only to the company, 
but to many workmen, who have been thrown out of 
employment. 


WALES AND ADJOINING COUNTIES. 


Ironfounders Tender Notice. . 


The ironfounders and moulders in the Pontypool 
distriet have tendered notices to terminate work at the 
end of next week. These men at the time others went 
on strike five weeks ago came to terms with their employers 
and were ecnceded prac. ically all they asked for in wages. 
but it is now felt that they should all down tools in order 
to bring the strike to an end as quickly as possible. Should 
the moulders of Pontypool, Panteg, and Cwmbran come 
out on strike the whole of the ironworks where they are 
engaged will soon be compelled to stop and about 5000 
ironworkers will be rendered idle. 


Swansea Metal Market. 


The tin-plate maiket keeps quite strong and 
values are advancing as the result of increases for raw 
materials and for tin and steel bars. The inquiry for 
supplies on foreign account is ac ive. A line of 24,000 
boxes of salmon sizes for Japan has been placed, and the 
same buyer is in the market for a further 30,000 boxes. 
Prices are 47s. 6d. to 48s. 6d. for L.C. 20 14 112 sheets, 
other quotations being :—Galvanised sheets, 24g. cor- 
rugated, in bundles, £42 to £42 10s. per ton net f.o.b.: 
steel sheet and tin-plate bars, £16 to £16 10s. per ton ne! 
delivered; block tin, £308 5s. eash, £309 10s. three 
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months; copper, £101 10s. cash, £103 three months ; 
Spanish lead, £40 10s. cash, £40 15s, three months ; 
spelter, £53 10s. cash, £54 5s, three months ; and 
Welsh hematite, £11 per ton delivered. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Weare asked to state thet Mr. A. L. MeColl has been appointed 
i director of the Vacuum Oil Company, Limited. 


Mr. Frank NOAKE hae, on demobili ation, commenced prac- 
tice at 21, Waterloo-street, Birmingham, as a consulting and 
repre entative engineer. Telephone number Central 7210, and 
telegraphic address “Franoke, Birmingham.” 


‘THe MONOMETER MANUFACTURING Company (1918), Limited, 
asks us to state that it has removed its works from Whitehouse- 
street to Beowning-street, Birmingham. Its telephone number 
ix now Midland 553 and telegraphic address ** Monometer.”’ 


Mr. Joun Baceoorrt, of-Arthur Lee and Sons, Limited, Sheffield, 
is resigning his post as chief engineer to take up the post of works 
manager to the Conqueror Typewriter Manufacturing Company, 
Limited, of London and Leeds, which he assumes early in the 
New Year. 

As ® result of unavoidable delays, the new instruetion book 
which the Westinghouse Brake Company, Limited, had hoped 
io have ready by the end of November, cannot possibly be 
issued before the middle of December at the carliest. Secre- 
taries of mutual improvement classes and intending purchasers 
are requested to take note. 


Mr. W. Hore Wrrson, M.I. Mech. E., who was for many 
years general manager of the H.S. engine and turbine depart- 
ment of James Howden and Co., Limited, and who before that 
was with Willans and Robinson, Limited, asks us to state that 
he has commenced business as a con-ulting engineer at 29, St. 
Vincent-place, Glasgow. In addition to consulting work gene- 
rally, he will speciali e in steam turbine , engines, boilers and 
electrical power plant. 

WE are informed that J. Samuel White and Co., Limited, 
Fast Cowes, Isle of Wight, have received official intimation from 
the New York Shipbuilding Corporation, Camden, New Jersey, 
U.S.A., that twenty destroyers now being built in its shipyard 
for the United States Navy are being fitted with White- 
Forster water-tube boilers. These torpedo-boat destroyers are 
each of 1215 tons displacement, and are to develop guaranteed 
28,000 shaft horse-power each, to give them a contract speed 
of 35 knots. Added to the previous output of over 4,000,000 
shaft horse-power in boilers of this type, the total now stands 
at well over 4,560,000 shaft horse-power. 

Mr. Winttam Ortver, B.Se., A.M. Inst. C.E., has recently 
been appointed Lecturer in the Orgenisation of Indust.y and 
Commerce by the Edinburgh University Court, after consulta- 
tion with representatives of the Edinburgh Merchant Company, 
the Edinburgh Chamber of Commerce, the Leith Chamber of 
Commerce, the Institute of Bankers in Scotland, and the Leith 
Shipowners’ Society. Mr. Oliver, who was educated at George 
Watson s College, Edinburgh, and at the Edinburgh University, 
in which latter institution he gradueted in Science with distince- 
tion, has been in the employment of Bruce Peebles and Co., 
Limited, Edinburgh, since he left school, and he now holds the 
position of contract engineer to that company, which position 
he will still hold in addition to the new leetureship. 


Ws. are informed that Messrs. Robert D. McCarter and William 
L. Cooper, of 165, Broadway, New York, have formed a partner- 
ship, and that their consulting engineering and purchasing for 
clients will be conducted under the name of MeCarter and 
Cooper, at 50, Church-street. Mr. McCarter, previous to 1902, 
was chief engineer to the General Electric Company, and from 
that date until 1914 carried on a consulting practice in London, 
Mr. McCarter was consulting engineer to all the European 
Westinghouse Companies, and president and managing director 
of the Kussian Westinghouse Company. Mr. W. L. Cooper was 
for fifteen years resident in London as European manager and 
chief engineer of Messrs. R, W. Hunt and Co., inspecting engi- 
nee.s, Anthony Brown and Hooghwinkel, Limited, 24, Martin- 
lane. Sannon-street, E.C. 4, have concluded a working arrange- 
mer with Messrs, McCarter and Cooper. 








A LITTLE file specially manufactured for cleaning the contact 
points of sparking plugs has been sent to us by Brown Brothers, 
Limited, of Great Eastern-street, London, E.C.2. It has a 
blade about 3in. long by jin. wide, cut with very fine teeth, and 
is tempered sufficiently hard to do a considerable amount of 
work before wearing out. A good feature of the tool is the long 
shank, which is big enough to form ea hendle in itself and thus 
avoid the necessity for a loose wooden handle. 


Society oF TECHNICAL ENGINEERS.—Several hundred engi- 
neers and engineering -tudents, representing many branches of 
the profession, attended a mass meeting of the Society of Tech- 
nical Engineers, South-Eastern District, which was held in the 
Central Hall, Westminster, on December 2nd, under the chair- 
manship of Dr, J. F. Crowley. Mr. C. H. Wordingham, formerly 
president of the Institution of Electrical Engineers, was the 
principal speaker. The Society, which was formed last year, is 
now registered a; a trade union for the protection of engineers 
in the technical, managerial, and administrative grades whose 
interests may be threatened in indu-trial disputes. Its member- 
ship is open to qualified men not engaged in purely manual 
work, but does not exclude men who do not possess degrees in 
engineering or pupils who are in course of training. During 
the past year the Society’s membership has steadily expanded, 
branches have been formed in many towns, and members are 
now being grouped into sections according to the branch of engi- 
neering in which they practice. Dr. Crowley, in announcing 
that the Society had been registered as a trade union, pointed 
out that technical engineers were at last in a position of equal 
advantage with federations of employers and unions of manual 
workers. He briefly outlined the aims and objects of the Society 
as stated in the rules, and welcomed the large number of students 
present, who would be eligible for junior membership. Mr. C. H. 
Wordingham explained that he was not a member of the Society, 
and, as an employer, was not even eligible for membership ; 
he had had nothing to do with the formation of the Society. 
During his two years’ presidency of the Institution of Electrical 
Engineers, however, he had taken a very keen interest in the 
provision of a suitable protective organisation for the members 
of that Institution. The technical engineers—that is to say, 
properly trained engineers—found themselves left entirely out 
of consideration on the formation of the Whitley Councils. 
They could not go on the side of the employer, and most of them 
would not go on the side of the manual worker ; but they felt 
that they ought to have recognition. The only way to get 
recognition was to have strength, which meant getting the 
greatest possible number of members having the necessary quali- 
fications. The existing engineering in-titutions were quite 
useless for securing the objects of the Society, but had their own 
field in the discussion of technical matters. He warned the 
Society again-t any ill-considered action, especially in the early 
stages of its career. He thought it could safely be assumed that, 
having a geneal body of sensible men, a very great deal might be 
done by the Society to uphold the dignity of the profession, 


French Engineering Notes, 
(From our Correspondent in Parise.) 


Foreign Trade. 


Two things giving rise to the most serious con- 
cern are the steady depreciation of the exchange and the 
rapidly growing adverse balance of trade, as shown by 
the excess of imports over exports. Although other 
causes are primarily responsibie tor the ruinous rate ot 
exchange, notably the amount of paper currency which 
represents about five times the value of the metallic 
reserve, it is evident that the situation would be less 
serious if it were possible to narrow down the unfavourable 
margin of foreign trade. The imports of coal and raw 
material cannot be regarded as an adverse balance, since 
they contribute to the country’s wealth when transformed 
into finished products, but the proportion of raw material 
imported is much smaller than in normal times, and as 
foreign countries cannot always supply this material, 
France is obliged to purchase manufactured goods and 
foodstuffs, which increase every month her debit account 
and are partly responsible for the aggravation of the 
exchange rate. During the first nine months of the year 
the total value of imports was estimated at 20,773 million 
franes, and the exports amounted to 4810 million franes. 
Most of the business was done with Great Britain and the 
United States. The purchases from Great Britain 
amounted to 5414 million franes, and the exports to that 
country were valued at 1025 million franes. The United 
States supplied goods to the value of 6127 million franes, 
and took only 356 million franes worth of French goods. 
Thus it is evident that if this state of things is to continue 
without precipitating a more serious crisis than exists at 
present something must be done by a system of long credits 
to relieve France of the present tension until the country 
is able to work again under normal conditions. The 
Allied Commission, which is returning from the United 
States, went there to explain the situation to the Chambers 
of Commerce and financial bodies throughout that country 
in the hope of enlisting their financial and industrial co- 
operation. In view of its cordial reception, there was 
every reason for believing that the object of the visit 
would be attained, but, unfortunately, the prospee‘s of 
financial assistance appear somewhat remote, staiemenis 
from the other side pointing to the disinclination of the 
United States to make further advances or place a French 
loan until something has been done in this country to put 
affairs on a more stable basis. If the present situation 
must be regarded as extremely precarious, the future 
offers encouraging possibilities. With the return of 
Lorraine and the temporary occupation of the Saar Basin, 
France possesses assets which will eventually make her 
one of the greatest metallurgica) producers in the world. 
Possessing these resources, the future credit of France 
should stand very high on condition of her carrying out 
the various schemes now under consideration for turning 
the resources to the best account. 


Facilitating Exports. 


As the hope for the immediate future lies in a 
development of the export trade, it follows that every 
encouragement should be given to the production and dis- 
tribution of manufactured and partly manufactured 
goods. This can only be done with a sufficient supply 
of raw material and adequate means of transport, but 
unfortunately both are lacking, with the result that the 
prices of raw material are very high and supplies are only 
obtainable with great difficulty. Any change in the 
situation turns entirely upon improved transport facilities. 
If the raw material can be brought to the factories and the 
manufactured goods sent away, the beginning of the end 
of the crisis will have been reached, but so long as loaded 
trucks remain at the sidings for weeks, because there are 
not enough men to unload them, and empty trucks travel 
over half the country to distant ports for loads, there is 
evidently little hope of an improvement. The Govern- 
ment is seriously considering the advisability of suspending 
passenger traffic for a week and clearing away the huge 
accumulation of goods at the ports and elsewhere, but it is 
stated that if this is done at all it will only be as a last 
resource. It is certain that there can be no alleviation 
of the present state of things until the railways are able to 
cope with the traftic. 


The Seine. 


At a time when the transport problem has 
become so serious the rapid rise of the Seine is causing 
considerable uneasiness, for if this waterway were inter- 
rupted, even for a short period, it would have disastrous 
consequences for Paris. At present nearly all the coal 
from Havre and Rouen is brought by the river, and 
certainly no more could be conveyed by rail. The 
shortage of coal is so great that public lighting has had 
to be restricted. The electrical companies complain 
especially of the high percentage of stone and ash in the 
coal received. Fortunately, the threatened flooding of the 
Seine appears to have been averted, but the alarm has 
drawn attention once again to the necessity of carrying 
out the big schemes of canal construction which is to 
regulate the Seine level and at the same time convert 
Paris into an inland port, with vast basins in communica- 
tion with the canal system throughout the country. The 
preliminary work has been started, but the financial diffi- 
culties are likely to interfere with active progress for some 
time to come. 


Lille Exhibition. 


Manufacturers seeking to take part in the work 
of reconstruction will have an excellent opportunity of 
getting into touch with buyers and contractors through 
the exhibition which is to be held at Lille from May to 
October. The exhibition will cover every class of goods 
required for reconstruction and for the agricultural and 
manufacturing industries in the devastated regions. 
Applications should be sent before December 31st to the 
Commissariat Général de VExposition, 20, Rue Henri- 





Kolb, Lille. 


British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 


When an abridgment is not illustrated the Specification is 
without drawings. : 

Copies of Specifications may be obtained at the Paient-ofice 
Sale Branch, 25, Southampton-buidings, Chancery-lane, W.., 
at td, each, 

Uhe date first yiven is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification, 


STEAM GENERATORS. 


134,507. August 5th, 1919.—Sream Jer Tune CLEANERS, 
N. M. Magnussen, Slemdal, Christian a, Norway. 
This is a form of steam jet for installation at the back end of 
return-tube boilers for cleaning soot and flue dust out of the 
tubes. One of the peculiar features is the helical port A used 
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to put the jet tube into communication with the steam supply 
chamber ls. This port is said to obviate the steam shocks 
experienced with previous apparatus of a similar kind.—- 
November 6th, 1919. 


INTERNAL COMBUSTION ENGINES. 


134,490. May 19th, 1919.—WatTreR-cooLEp VALVE SEATINGS, 
The Lilleshell Company, Limited, Oakengates, Shropshire, 
and J. L. Ewan, Maenan, Wellington, Shropshire. 

A claim is made in this specification for the use of separate 
castings for the valve seating, valve guide, and exhaust passage, 
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each of which is individually water jacketed. The drawings 
show the arrangement of the several parts. ‘The two views are 
sections at right angles to one another.—-November 6th. 1919. 


MACHINE TOOLS AND SHOP APPLIANCES. 


134,494. May 21st, 1919.—PortTaBiEe Horsts, J. M. Goudie, 
Rosemount, Hunters Quay, Firth of Clyde. 
With this hoist the load is raised or lowered on the platform A 
by means of a hand winch B. The whole hoist can be moved 
about the floor on the three-wheeled base shown, on which the 
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upper part can rotate. <A ball bearing C is used to carry the 

weight of the revolving part, while a frame D with a castor wheel 

at its extremity stabilises the upper part as it is revolved.— 

November 6th, 1919. 

134,472. March 24th, 1919.—Eecrricatty HEatTep So.pER- 
ING Bits, P. Marehiaro, 2, Via Principe Tommaso, Turin, 
Italy. 

According to this invention a single bolt is employed to 
secure the so'dering bit in any desired positicn relatively to the 
handle and to compress the electric resistances, and so allow 
the current to flow through them when the bolt is tightened up. 
By removing and replacing the bolt, the bit itself or the resist- 
ances can easily be changed to suit the work required or the 
available current. The handle fits on te a tube A, which has 
two spring members B made by slitting the tube at C. Between 
the members B is mounted the copper bit D, provided with a 
hole for the bolt, which draws the members B together in 
order to force the contacts against the resistances F placed on 





each side of the bit D, so as to allow the current to flow to such 
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resistances and to secure the bit D in the most convenient posi- 
tion relatively to the handle. The resistance F consists of a 
flattened metallic wire which is wound on a mica disc. The 
mica sheet is placed between two mica washers G and H. The 
washer G is provided with holes for the passage of the two ends 
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of the resistance wire, which form the contacts K. On the back 
of the washer H is placed a thin protecting copper washer L, 
the edge of which is provided with several projections which are 
lapped over the mica dise G, thus compressing the dises G and H 
on to the dise F and forming a solid whole ready for use.— 
November 6th, 1919. 

134,495. May 22nd, 1919.—CHANGE-sPEED GeEaRING, T. 

Lumsden, Alexandra Works, Gateshead. 

This device is a form of change-speed gearing in which a 
pinion can mesh with any one of several internally toothed 
wheels of different diameters. The internally toothed wheel, 
which is attached to the driven shaft, is shown at A, while the 
pinion on the driving shaft C is marked B. C is carried by a 
bracket which can slide and rotate on a stud D, while pins E and 
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F engage with holes on a fixed part and thus hold the bracket 
steady. It will be noticed that the bracket cannot be swung 
round the stud D to engage the pinion with the gear wheel 
until the pin E has been lifted out of its hole, when the teeth 
of A and B will be out of mesh. The alternative arrangement 
illustrated obviates the sliding of the driving belt on the pulley 
G, as the pinion B is moved axially into engagement with A.— 
November 6th, 1919. 
134,504. June 30th, 1919.—Prirpe Wrencues, Gebruder 
Tiischer and Co., Zurich, Switzerland. 

In this wrench the nut working on the screwed shank has a 
more or less oval bore with the thread cut on only one side of 
the hole, as shown in the cross sections. A spring is employed 
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to force the nut sideways into engagement with the screw. The 
nut can be disengaged by pressure on the side and a quick adjust- 
ment of the opening of the jaws thus made.-—-November 6th, 1919. 


TELEGRAPHY AND TELEPHONY. 


134,246. June 28th, 1918.—ReEcEetvers FoR WIRELESS TELE- 
GRAPHY, Marconi’s Wireless Telegraph Company, Limited, 
and C. 8. Franklin, both of Marconi House, Strand, London, 
W.C. 2. 

In receivers employing thermionic devices, it is usuel to con- 
nect the secondary circuit of the receiving transformer between 
the grid and filament of a valve of the three-electrode type, or 
between the anode and filament of a valve of the two-electrode 
type. As the capacity at the filament end of the secondary is 
large, owing to the batteries, accessories and leads required, 
compared with the capacity at the grid or anode end, the varia- 
tions of potential produced across the secondary by the received 
waves cause a greater variation in the potential of the grid or 
wnode relatively to the surroundings than in the potential of 
the filament. In the present invention it is claimed that by 
arranging the circuit so that the potential of the filament rather 
than the potential of the grid or anode is varied relatively to its 


surroundings, a valve receiver is made many times more sensitive 
for short waves. A is a valve having a filament B and an anode 
C. Disa secondary coupled to a primary E in an aerial cireuit, 
and consisting of two wires wound together on a former and 
connected at one end to the filament B and to tuning con- 
densers F, F, and at the other end to choking coils G, G, to the 
condensers F, F and to fixed condensers H, H. The coils G, G 
are connected at one end to a resistance K and a battery L, 
which heats the filament B, and at the other end to the con- 
densers. M isa third choking coil connected at one end to the 
condensers H, H and to the anode C, and at the other end through 
the primary of a transformer of which the secondary is con- 
nected to a telephone N, to the positive of a battery P of adjust- 
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able voltage, the negative of which is connected to the heating 
battery L. The secondary circuit comprising the coil D and 
condensers F, F is tuned to the wave received. The choking 
coils G, G, Mare not essential, but they are particularly useful 
in the case of short waves in preventing the oscillations picked 
up by the telephone and battery wires from affecting the 
secondary circuit. It will be noticed that the filament B is 
connected solely to the secondary circuit, while the anode C 
is connected to the coils G, G and M, and the battery leads, besides 
being connected to the secondary : consequently, the capacity 
of C relatively to its surroundings will be greater than that of B. 
It follows that when any difference of potential is produced 
between B and C by the secondary, the variation of potential 
of B relative to its surroundings will be greater than that of C. 
—October 28th, 1919. 


MEASURING AND TESTING INSTRUMENTS. 


134,484. April 26th, 1919.—MovemMentT Macniryinc Gear, 
J. G. Stewart, 31, Isles-lane, Dundee. 

This is an instrument for magnifying small movements so 
that they become more easily measured. The movement is 
indicated by the angular motion of a pointer attached to two 
flexible strips, which are twisted in the process. The two strips 
are shown at A and B. A is fixed across the diameter of a ring 
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rigidly held by the bracket C.  B is fixed across the diameter 
of another ring D, supported by the flexible strips F. The two 
strips A and B are bound together in the centre and a 
pointer K is attached at the same place. The movement to be 
measured is transmitted to the ring D at H and by displacing 
this ring twists the strips A and B with the result that a consider- 
able movement of the pointer is produced.— November 6th, 1919. 


LIGHTING AND HEATING. 


134,476. April Ist, 1919.—Miners’ Evecrric Lamp, E. H. 
Naylor and 8. F. Tyler, both of 26a, Peterborough-road, 
Parsons Green, Fulham, London, 8.W. 6. 

This invention relates to miners’ electric lamps, 2nd has for 
its object the provision of a lamp which shall be capable of with- 
standing rough treatment. A cell A is slid into a cylindrical 
metal housing B between rectangular projections formed by 
indenting the wall of the housing B from without inwards. The 
cell is supported on a leaf-spring C riveted to the base of the 
housing, and made strong enough to press the cell terminals 
against two metal plates D, D, which constitute the terminals 
of an ordinary glow lamp. The tips of the cell terminals are 
sheathed with silver to afford a harder meteriz| than lead while 
maintaining comparative freedom from corrosion. Preferably 
the contect plates D. D are similarly sheathed or are made of 
silver. The terminals D, D are carried in an ebonite dise G 
which is in turn housed in # recess in a serew cap FE, and held in 
place therein by a screwed ring F. The cap E is screwed on to 
the top of the eylindrice1 wall of the housing B. The lamp is 
supported at the apex of a silvered reflecting cone K having a 
flange at its base, secured to the ring G by screws, one of which, 
seen at L, serves zlso to connect the cone with one of the contact 
plates D. A thick glass cylinder N surrounds the lamp, and is 
clamped between the disc G and a cover Q, which letter is sup- 
ported upon pillars P. Rubber packings are inserted at N N. 





A reflector O of spherical formation is supported on the under- 


side of the cover Q above the lamp. A centre contact for the 
— is provided by a spring-pressed pin M, connection being 
established between the pin M and the other contact plate D 
by a guide bushing in contact both with the plate and with the 
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pin. The walls of the housing are strengthened by corrugation: 
and the base by a cover H. A magnetic lock, which also serves 
to ensure that the metal plates D, D shall register with the cell 
terminals, is indicated at T.—-November 6th, 1919. 








Forthcoming Engagements, 


TO-DAY. 
ELectro-Harmonic Socrery.—Venetian Chamber, Holborn 
Restaurant. Concert. 8 p.m. 
Juntor Institution oF ENGINEERS.—-39, Victoria-street, 
S.W. 1. “A Walk through the Shops at Richborough,” by Mr. 
R. 8. Kirlew. (Slides.) 7.30 p.m. 


SATURDAY, DECEMBER 13ru. 

Norra or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—-Wood Memorial Hall, Newcastle-on-Tyne. Th 
following papers will be open for discussion :—** The Difficultie 
and Dangers of Mine Re cue Work on the Western Front, and 
Mining Operations carried out by Men Wearing Rescue Appa- 
ratus,”” by Lieut.-Colonel D. Dale Logan ; *‘ Accidents Due to 
Structural Defects; of Apparatus or Injury to Apparatus, and 
the Future of the Proto Apparatus,”’ by Lieut.-Colonel D. Dale 
Logan. 2 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel. 
Manchester. Paper by Mr. H. W. Allingham, M.1. Mech. E., 
on “ Scientific Management : Notes on its Application.” 7 p.m, 


TUESDAY, DECEMBER l6ru. 

Tue Instirure oF Marte EncGineers.—The Minories, 
‘Tower-hill, E. 1. Adjourned discussion: ‘‘A New Form of 
Ship’s Keel to Provide a Clear Passage Fore and Aft,”” by Mr. 
Ki. F. Spanner. 6.30 p.m. 

INsTiITUTION OF LocomoTIVE ENGINEERS: LkEDS CENTRE. 

Philo ophical Hall, Leeds. ** The Testing of Rolling Stock 
Material,”’ by Mr. Jackson. 7 p.m. 

THe ILLUMINATING ENGINEERING Society.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Lecture, ‘* The Art of 
Camouflage *’ (lantern), by Captain W. A. Howells. 8 p.m. 

Tue INSTITUTION oF Civin ENGINEERS.—Great George- 
street, Westminster, S.W. 1. Paper to be submitted for dis- 
cussion :—** Preci-e Levelling,” by Major Ernst Olaf Henrici, 
R.E. 5.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGY.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. The following paper will 
be read :—‘* The Application of Liquid Fuel to Heavy Oil 
Engine:,”’ by Mr. A. J. Wilson. 5.30 p.m. 


INDUSTRIAL LEAGUE AND Councit.—Council Chamber of the 
Guildhall. ** League of Nations,” by Sir George Paish. 2.30 p.m. 


WEDNESDAY, DECEMBER I7ru. 

Society oF Grass TeEcHNOLOGY.—Institute of Chemistry, 30, 
Russell-square, W.C. 1. ‘“‘ The Position of the Glass Industry 
in America.”’ Speakers: Mr. J. Connolly, Dr. M. W. Travers, 
and Dr. W. E. 8. Turner. (Lantern slides.) 2 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS (WIRELESS. SEC- 
TION).—Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. 1. “‘ High Frequency Resistance of Wires 
and Coils,” by Professor G. W. O. Howe, D.Sc. 6 p.m. 

Royat MeTeoroxocicat Society.—70, Victoria-street, We-t- 
minster, 8.W.1. Papers to be read : — (1) ** The Laws ot 
Approach to the Geostrophic Wind,” by Mr. F. J. W. Whipple ; 
(2) ‘‘ Winds and Temperature Gradients in the Stratosphere, 
by Mr. G. M. B. Dobson ; (3) ‘‘ Quotations from the Diary of 
Samuel Pepys on the Weather,” by Captain C. J. P. Cave. 
5 p.m. 


THURSDAY, DECEMBER 18rt#. 
LNSTITUTION OF MINING AND METALLURGY.—Rooms, Geologi- 
cal Society, Burlington House, Piccadilly. Discussion of 
following paper :—‘‘ A Contribution to the Study of Flotation, 
By Mr. H. Livingstone Sulman. 5.30 p.m. 

INSTITUTION OF ExectricaL ENGINEERS.—Institution ot 
Civil Engineers, Great George-street, S.W. 1. “ Electricity in 
Tin Mining,’ by Messrs. D. M. W. Hutchi-on and W. J. Wayte. 
6 p.m. 


FRIDAY, DECEMBER 191n. 

Junior InstiruTIOoN OF ENGINEERS.—Royal Service Insti- 
tute, Whitehall, S.W. 1. Presidential address, ‘“‘ The Influence 
of the War on Engineering,” by Sir E. H. Tennyson D’Eyncourt. 
7.30 p.m. 

Society or TecaNicaAL ENGiInEERS.—-Memorial Hall, Albert- 
square, Manchester. Address, ‘The Value and Purpose ol 
Organisation,” by Mr. E. Murray Wrong. 7.30 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate. 
St. James’ Park, 8.W. 1. ‘‘ Cutting Power of Lathe Turning 





Tools: Part IT.,”’ by Mr. G. W. Burley. 6 p.m. 
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PUBLIC NOTICES 


MINISTRY OF MUNITIONS. 
DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fo Sale by Tender. 
OIL STORAGE TANK. 


— puBLIC NOTICES 


gsistant Engineer Re- 
‘ QUIRED for the Public Works 
y nf the Government of the 
Departme! Protectorate, for one tour of 
Uganda ‘vice, With possible permanency. 
months’ 109. with free quarters or an allow- 
£300-£15 ow ar bonus of £60 a year if single 
» lieu, ane if marries d, Free first-class passages 
10 a year in Easians on full salary. 
eral Te to 28, preferably single, who 
idates A “the qualifying examination for 
Maold such other Engineering Degrees, 
: Certificates as are sufficient to show that 
nas OF ad the requisite standard implied by 
ave attaine and have good knowledge of 








The Publisher of ‘‘ The Engineer”’ 
is de-irous of purchasing compl:te 


volumes of ‘‘The Engineer’’ for 
the years 1915, 16, 17 and 18. 
He would be much obliged if any- 


one who has copies to dispose of 






dove & examination, ti hould appl 7, 1" ™mawe = ‘ : 
Building Construction, should apply OIL STORAGE TANK of Siemens-Martin steel, a ° ° ° 

ee wie giving brief details of age and JIB CRAN equal to Lloyd’s tests; 80ft. diameter by 30ff. deep would kindly communicate with him. 

pe Oy the CROWN AGENTS | age THE wd, approximate capacity 4000 tons, with Pump House 

nce. "y, Millbank, London, 8 Ww. quoting 5 : and Oil Mains, Valves, &c. 

INIES, * 2 to the following particulars :— situate on a site near ALEXANDRA DOCK, HULL, 





— x : r= : ’ Working load, 4 tons ;, test load, 5 tons ;, maximum Foe pedi amie nl ge lng on crema “| cm 














Je permanency . 


£120 a year 
of Liberal 


aved 22 


1920 (revised date). 
—For piggy i of other Government Pro- 
for Sale see URPLUS,” price 3d. at all 


ARY 15th, 
NOTE. 
perty 


. ny M4 : radius, 105ft.; minimum radius, 25ft.; . height of lift 7 af . P » a ge 
gsistant Engineers Re- above ground, 75ft., height of jib head. pulley -at Drawings and specifications can he seen, and further 
Saini : particulars and Tender forms obtained, from the 
\\ QUIRED for the NIGERIAN | maximum radius, 110ft.; width of base of tower CONTROLLER, D.B.1.e., Plant’ and Machinery PUBLIC NOTICES 
4 GOVERNMENT RAILWAYS for two | (square), 20ft. 6in.; arranged with a portal to allow | section, Charing _ Cross Enibahkineht Buildiuae. 
urs each of twelve mouths’ service, with | of a gauge of 4ft. 8tin.; circumference of hoisting rope, | Charing Cross, W.C 
aa salary £350-£10-£400 and a war | 3in.; circumference of luffing ropes, 34in. TENDERS FOR om ABOVE CLOSE ON JANU- G 88 R 


Free single quarters and first- 
leave in England on full 
2-35, who have had expe- 


ELECTRICAL EQUIPMENT, 
CURRENT, 


Wwitll 
ALTERNATING 
50 CYCLES, 


COMPLETE 
SUITABLE FOR 
VOLTS, 3-PHASE, 


passages. 440 - 
Candidates, MINISTRY OF MUNITIONS. 




























as assistant civil engineers on railway con bookstalls, or by AMR..t subscription of 2s, post y Pee ae ye y ; 
ion, should crn — ay CHOWN AGEN * All i 1 off 1 id it k -. payable on to ie Director of Publicity, BY DIRECTION OF THE DISPOSAL BOARD 
i nce and age, ) “4 d inquiries and offers to be addressec Oo oom Ministry of Munitions, Whitehall-place, London, | ( a s . “ 2 O cae Sear C 
ad eUOLC <IES, 4, Millbank, London, 8. 100a, Ministry of Shipping, St: James's Park, S.W. 1.) 8.Wo1. 20957 DOCK AND’ WHARF EQUIPMENT. SECTION). 
ol bowe a | aS en . FOR SALE BY TENDER. 
im awe ery ry Th r Ay y 
ssistant Storekeeper @ - TURBINE-DRIVEN WIND- 
pI . . Ty y 
7" REQUIRED o, the NIGERIAN ' aoe R. IN( 1 EN( YEN ES. 
B GOVERNMENT , Tat Way, open Hines. i I ‘ i f tl 
, tour of 12 months’ service, with : x : te " Oaae = Is > - . 7 . 
ble camaumntt.  palary £250-£10-£300 and a war MINISTRY OF MUNITIONS. MINISTRY OF MUNITIONS. Tender I's Poor a EE yp 
of cia a year. Free single quarters and first: BY DIRECTION OF THE DISPOSAL BOARD BY DIRECTION OF THE DISPOSAL BOARD | Dpryph™ A od cata ek Ce ten 
Liberal leave in England on full | LANDS, BUILDINGS AND FACTORIES SECTION). (PLANT AND MACHINERY SECTION). Grikies:: on. biigia ‘abath (ose Aadaendans cletciee, 


asnages. 
Candidates, aged 22-40, who have had expe- 


of storekeeping, preferably in a locomotive 
“e should apply at once by letter, giving brief 
of experience and age, to the CROWN AGEN’ ry 
fe COLONIES, 4, Millbank, London,’ Ss on ° 
og M/Nig. 8758. o 


each drum grooved to take 800ft. 2in. circ. wire rope. 

Winding speed 100-120ft. per.min. with load of 2 tons 

on each of four ropes. Floor space 2uft. by 7ft. 

New, complete with spares. 

At present lying at works of the makers, Messrs. H. 

Wallwork and Co., Ltd., Roger-street, Manchester. 

Tenders will be received up to 1st January, 1920. t 


For Sale by Public Tender. 
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, 7 7 Y Y OIL STORAGE TANK of Siemens-Martin steel, Drawings can be seen on application to the CON 
itehineiae Required SHEL L k ( IRG ING AN D equal to Lloyd’s tests; 8vft. diameter by Surt. deep. | TROLLER, Dock Equipment Section, May House, 
for the Public Works Department i . 7. they oped capacity —~ tons, with Pump and a ee —— Westminster, 8.W. 1 
D Government of the Gold Coast, y YD ab Py oiler House, Caretaker’s Hut, Water Storage Tank N ).—For particulars of other Government 
3 a tours of 12 months’ service, with CART RI I IG E CASE (approximately 35,000 gallons capacity), on concrete | property for sale, see *‘ SURPLUS,” price 3d., at all 
vet of permanency, Salary £300-£10-£350 and ———— Hose Sheds, Oil and Water Mains, preggo tg by Fa: bag subscription Ld 2s. post 
20 a year. Free quarters and first- VOC WB ny wy valves, &c.,' situate on a site at KING GEORGE | free, payable in advance to the Director of Publicity. 
ge iriberal leave in "Wevtena on full PRESSING FACT ORY, Pet near SALTEND, HULL, on property of the — of Munitions, Whitehall-place, London, 
tes, aged 24-35, who have had experi “ = ¥ ull Joint Dock Committee. 8.W. 1. 2907 
‘in eal and Civil Engineering Design, EDGE-LANE, LIVERPOOL: ; Deewities and epecifications | can be een. and 
1 Concret an Steel Work, om urther particulars and Tender forms obtained, from 
ti pies end” Estimating for Generai To be disposed of in one Lot. the CONTROLLER, D.B.1.e., Plant and Machinery [Phe Prop ietorsof Letters Patent 
ic Works, should apply at once (by letter), giving The following is a brief description :— Section, Charing, Cross Embankment Buildings, No. 29,366/12, gesting to 
details of age and experience, to the CROWN SITUATION. neon Soest. woe _ es Si al “ MACHINE TOOLS O F THE BORING, 
ENTS FOR be ri a8 4, Millbank, ——_ Fronting the main road from the city to Broadgreen, shqbane Sth: 1090 (revised éxte). 4 Reteconhe DRILLING, ae LING, AND THE LIKE TYPF, 
1, . mee Se aes ‘ Huyton, &¢., about 2 miles from the Town Hall. | (Tay pong _ “a + se Barbara PATENT or GRANT 
i. o interes parties on reasonable terms 


————_ | Goods Station (Edge Hill) 1, mile, and Passenger 


Station (Edge Lane) + mile. 
CONSTRUCTION OF 


with a view to the adequate working of the patent ’ 
in this country.—Enquiries to be addressed to 


CRUIKSHANK and FAIRWEATHER, 


NOTE. —For particulars of other Government Pro- 
perty for Sale see *‘ SURPLUS,” price 3d. at all 
bookstalls,. or by quarterly subscription of 2s. post 


Required BUILDINGS 


Q |)raughtsman 

















yy for the Gold Coast Government for The principal buildings comprise :— free, payable in advance to the Director of Publicity. 
we Railway Construction, for two tours Ground area, | Ministry of Munitions,’ Whitehall-place, -S.W. 65-66, Chancery lane, London, W.C. 2. = 2043 
exch of 12 months’ service. Salary £500 feet super. 
var, Free first-class eer. | leave be eee CASE af og none h pec gsc nT aces em OES . ve 
land on fall salary,—Candidates, age 23-35, who in steel with corrugated iron walls and. roo: >. 
t be good Draughtsmen with considerable experi- with continuous skylight................ 11,770 [stitute of Industrial Adminis 
in an Fngineer’s Office, preferably on Railway | BILLET FORGE, of similar construction ... 7,800 a ATION 
truction, and are able to Plot: Surveys and Levels | GENERAL STORES BOND, EXAMINA- G. R. (Trustees, pending higuapeantion: H. 8. B. Brrxpiry 
Take Out Quantities, should apply at once, by TION, PACKID NG, and’ DISPATCH and E. ELBou aoe 
pr, giving brief details of experience and age, to ROOMS, | brick “walls, wood principals, LECTURERS REQU TRED in London and Provinces 
CROWN AGENTS FOR THE COLONIES, 4, boarded and felted roof with continuous MINISTRY OF MUNITIONS. to give short Evening Courses of Practical Instruction 
junk, London. “8.W. 1. quoting M/Gold jae" | OFFICE BLOCK, timber aad corrugated iron "°° | BY DIRECTION OF TRE DISPOSAL BOARD. | gery experience in Works Administration (Technical. 
». Ven u 7; ow ° om + - s . 
ain neta construction with felt roof }.............. 2,740 (PLANT AND MACHINERY SECTION). Labour and Commercial), who are prepared to consider 
. MESS ROOM BLOC ison t ee ths snk as 2,800 rogues Ce ONIOREE this ad ws 
‘ T4tT- The remainder include Tool Rooms, Pump : b ED to © CATE with HO 8 = 
gp Rennes an Assistant house, Joiners’ Shop, and _ various Fer Sale by Publie Tender. Institute of Industrial Administration, 110, Victoria- 
mits FOREM a for = * pgm auxiliary ae street, S.W.1 2863 
e act . ia. 7 . about ...... 51,000 why ~ 
ife Factory, Ishapore, India Total ground area of buildings, about 51,000 CHEMICAL PLAN T Ladies eae Ga ecru 


The land is the property of the Corporation of Liver 
pool, from which a long lease could be obtained 
by ——- on favourable terms, for such 
portion is required for factory purposes. 

L 1GH" TING ond POWER, electric. 

WATER, public main. 


: Candidates. must be physically fit for 
ice in India. They should be first-class Tool and 
Makers for Small Work, with a working knowledge 
Machine Drawing and of the Manufacture and 
ging of Machine Guns and Bayonets. 

ERMS.—Rupees 375 per month, rising by Rs. 15 


TO MANUFACTURERS AND OTHERS. 
Arundel Town — Council 


Continuous Plant for the production and _rectifica- 
The 
are prepared to consider APPLICATIONS from 


tion of Sulphuric Ether, each producing 20 tons of 
rectified ether at 65 deg. per twenty-four hours. 
Six Ether Equipments of 21,000 kgs. and various 
















ually to Rs. 435 per month. Engagement for five | SIDINGS, private sidings are laid down connecting | accessories. ‘The apparatus installed in two separate | persons desirous of RENTING and DEVELOPING 
re. with of extension if approved by with the L. and N.W. R ‘he Corporation will | structures, forming two groups of three equipments | on very advantageous terms for Industrie] Purposes 
ernment. quarters, medical attendance and require a right of user by arrangement over the | each. Production-of one group 120,000 kgs about 27 ACRES of LAND (or any portion), situate 
— Pe = Bg) Ra home for selected oe Nec es ace. PME ; The peare lant ey first-class. condition and is | near the Ford Road, in the borough of Arundel. 
e and his family, if any. ‘FICK ACC oD v) ‘or 74 cler ying inie unpack at M factory, Henbury. faciliti , il 
MESS ROOM ACCOMMODATION, for 166 persons. Tenders close January 6th. seen ae aun See Sree ow wee” agp 


urther partic ulars and forms of application from 
RECTOR-GENERAL 


So tir secciet 0? couaeee be obtained on WOOD LEAD-LINED TANKS, Obnoxious trades will not be entertained. 





Further particulars and plan may 


\don, 8.W. 1, Last date for receipt of applications, ‘ON , 
h December. 29 application to the CONTROLLER, Land and Fac- Sizes varying between 3ft. llin. by 3ft. 2in. by " 4 

Mea ee nn ~ Hie ina woe Charing Cross, Build- 3ft. 2in. and 10ft. 6in. by 10ft. 6in. by 4ft. a ipubuedlne’ bi Gekarctoe te po 
ings, Emban : sok Lying at H.M. Factory, Litherland. Ref. G 88 ARTHUR HOLMES i : 

















: NOTE.—For _ particulars of other Government Tenders close 10 a.m., January 6th. 
Reauired, an PETER Property for sale, see ‘‘ SURPLUS,”’ price 3d., at all MISCELLANEOUS PLANT Town Clerk. 
a FOREMAN for an Arsenal in the | bookstalls, or by quarterly subscription of 2s. pos geo peer age os i igs Arundel, 
Indian Orduance Department of — the | free, payable in advance to the Director of Publicity, vine at Farina Mills (Albion Hill), Bradford, 4th’ December, 1919 2387 
Covernment of India. Ministry of Munitions, Whitehall-place, London, Lincoln. ve F pte a= 
atitaten must be physically fit for service in | 8.W. 1. 2777 . Sette Voting ——. Hydro be nsipy~ 
hia, Assistant F t i riction Sack Hoist, Tanks of various sizes, Offa! / - yon 
k under a Foreman is setae er tase Press, Potato Receiving Reel, Fibre Extractors, Oak Yr. Laud, or Mr. Lord, wh > Was 
with machine shop, comprising both Wood and Cleansing Vats, Serroco Fans, Potato Breakers, Three with R. A. Lister and Co., is REQU ESTED to 
al-working Machinery run by steam power. Pre- G. R. tier Steam-jacketed Worms, Potato Grinders, Dise | WRITE to H. F: THOMAS, The Doune, Elstree, with 
uce to candidates with a knowledge of Carpentry, Feeders, Double Dryer Conveyor, Steel Hand Packing | reference to the Lister Bruston Engine he erected at 
ther Work, Smithy Work, &e. Candidates should Cylinders, Pipes, Shafting, Pulleys, Belting, and other | that address. 2980 
inte for Workshop Accounts. MINISTRY OF MUNITIONS. eer og id ut, -Janenee Saks ee Tah ones vr es 
Le viegagement for five years with option of - <OoTION > TRE ‘ . 7 Ose -m., « y ord. et. G. Ti2o 
nn se en, meee}. RY DIRECTION OP-SES TASPORAL BOARD WOOD DISTILLATION PLANT. pat atte re tne Pg ee 





ension, if 
nh AND MACHINERY SECTION), 


“ rising by annual increments of Rs. 15 (PLANT . 7 

Rs, 4 “ : From H.M. Factory, Carmarthen, stored at H.M 

bond-clags “Lael bbe geal edical attendance. and Factory, Mid-Lavant, Ludlow, Longparish, and SITUATIONS OPEN 

ily, if oo ave out and home for himself and Bideford. Plant comprises the following : Pages IV. and VIII 
° . 


Fe Sale by Public Tender. 


Sets of Retort Platework complete with ‘dgors and 

























‘urther yp 
RECTOR ges F STORE india, Office. frames. Retort Gatun. Tar Separators, Roots SITUATIONS WANTED 
udon, S.W, tee NT owers, ‘Traversers, Smoke Consuming Apparatus, 
bint of applic ane gg : ~~ a Last re Mig MA RIN E Winches, Copper Vapour Pipes, Corwood Cars, Copper Pages IV. and CVI. 
ees = Seals for Tar Separators and other accessories. MACHINERY, &c., WANTED 
DIESE IT ENGINES. ‘Tenders close January 6th, 1920. Ref. G. 
PATENTS AND DESIGNS ACT. 4h4 Full particulars of the above, together with “Tender Page CVI. 
SSIGNS ACT, 1907. forms and permit to view, can be obtained on applica- FOR SALE 
otice is Hereby Given that | ,,O%# SET TWIN-SCREW ENGINES, consisting of | tion to the CONTROLLER, D.B.1.e., Charing Cross 
‘SIR ALFRE two reversible 8-cylinder Vickers Engines, of the | Embankment Buildings, W.C. . Pages CVII. and CVIII. 
Mar LFRED HERBERT, Engineer, of 4-stroke cycle type, adjusted to develop 630 B.H.P. NOTE.—For particulars of other Government AUCTIONS. 
VEN ABIns Whitehurch, Hampshire, and = engine, running at a speed of 320 r.p.m. Engines | property for sale, see ‘‘ SURPLUS,’’, price 3d. at all 3 
ley Sc oe ae ‘om eee ne) at complete with all necensary, auxiliary machinery. bookstalls. or. by quarterly subscription of 28. post Pages CV., CVI., and CXII. 
re. J ’ « pumps, compressors, &c., and complete set of spare | free, payable in advance to the Director of Publicity. TO 
SEE LEAVE to AMEND the SPECIFICA- | gear. Also propeller stern shaft and loose compas. id of. Munitions, Whitehall-place, London, PREMISES p ae WANTED 
S.W.1. 2829 age . 


ERS PATENT No. 15,645 of 1907, | thrust shaft. Cast’ steel loss: for. ‘‘ A’ racket 






s L 
nted to them for 























x Improvements in or relating to] stern tube, with gland and bushes; rotary water = 
pide for, Miting "Machines." ‘initih , | Pump: Konlltets for forging intermediate shaft, and : WORK WANTED, Page CiX. 
i, the Tuateated Omietal Journal’ (Patents, | “Evie at Mesare W : uhadeliveactoaae 
qd ’ Lying at Messrs. Vickers-Petters, Ltd., Tpswich. 
ied on the 10th December, 1919. PUBLIC TENDER CLOSING 14th” JANUARY, Pine } National Foremen’ s Asso- MISCELLANEOUS, Page CVI. 
‘MIATION of the 





ih _— or persons may give notice of Opposition | 1920 
the Panment by rie Patent Form No..18 
ndon, wot Office, 25 Southampton-buildings, 
ke of ‘the’ nari within one calendar month rm the 
said Journal. 

W. TEMPLE FRANKS, 
Comptroller-General. 


Tender forms _~ — to view, apply to 


2 - ENGINEERING AND ALLIED TRADES. 
Charing Cross Em- 


(Registered under the ‘Trade Unien Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Saeveery Capacity. 
All communications to Head Offices 
H. W. RE 81, High Eehons, 
London, W.C. 1, 
1125 


For 
the CONTROLLER, D.B.1.(e), 
ee Buildings, iandea. wc 

TE.—For particulars of other’ Bleeds Pro- 
peuty for Sale see ‘“* SURPLUS,’’: price 3d. at all 
hookstalls, or by query subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions,’ Whitehall-place, “London, 
2909 H B.W.1. 2999 


For Advertisement Rates see 
page 615, col. 1. 





er Erie W. Walford, 
Chartered Patent Agent, 
18. Hertford-street, Coventry. 


NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXI. 


General Secret ary. 














THE 





ENGINEER 














PUBLIC NOTICES 


Rereugh Polytechnic Institute. 
BOROUGH-ROAD, LONDON, 3.E 
CHIEF ASSISTANT IN ENGINEERING 
DEPARTMENT. 
Governors REQUIRE AT ONCE a 


The CHIEF 
ASSISTANT in the ENGINEERING DEPAKTMENT, 


whose duties would be r 
of the Evening Classes. 





Candidates should possess a degree or equivalent 


ainly connected with the work 


qualification, and should have had works and technical 


colleg ze training and some teaching experience 


‘he commencing salary will be £400 per annum 
(inelusive of bonus), rising by yearly increments of 


210 to £450. 


Particulars and form of application may be obtained 


by oending st amped a, foolse ap envelope to 
P195 C¢, T. MILLIS, Principal. 


MUNICIPAL TECHNICAL INSTITUTE. 
ROMFORD-ROAD, STRATFORD, E. 15. 


APPLICATIONS are INVITED for the following 


CHIEF LECTURER in ELECTRICAL ENGI- 
‘EERING. Salary (including war bonus) £350 
per annum, rising by annual increments of £10 


to & maximum of £400 per annum, 

ASSISTANT tCT in CIVIL and MECH- 
ANICAL 
war bonus) annum 

ASSISTANT LECTURER in PHYSICS Salary 
including war bonus) £300 per annum 









Application forms and further particulars may be | 


obtained from the Principal on receipt of stamped | 
addressed foolscap envelope 
Applications, with copies of recent testimonials, 
should be sent to the Principal, Municipal Technical | 
Institute, Romford-road, Stratford, E. 15, not later 
than 12th January, 1920 
GEORGE FE. HILLEARY, 
Town Clerk. 
Education Department, 
95, The Grove, 15, 
10th December, 1919 2915 


- : 
| ondon County Couneil 

4 atTE MPOR ARY TEAC HER OF ENGI 

NEERING SUBJECTS 

is REQUIRE D ny connection with Classes for 
Juvenile War Scholarship Students at the London 
County Council ger oer Technical Institute, 
Pitfield-street, N Candidates must have had 
Teaching and Wore hop Experience and must possess 

good Honours University Degree or its equivalent 
The s ry will depend on the qualifications and 
experience of the candidate appointed, but will not 
exceed an inclusive amount at the rate of £300 a year 
The appointment will be for a period not exceeding 
one Year. “ 

Preference will be given to those who have served 
or attempted to serve with the Forces of the Crown 
Canvassing disqualities. 

Apply at once to the Princi ae Shoreditch Tech 
nical Institute, Pitfield-street, N 

J MES S BIRD. 
2054 Clerk of the London County Council. 











N orthampton Polytechnic Insti- 


TUTE, 

280, St. John-street, London, E.C. 1. 
CIVIL AND MECHANICAL ENGINEER 
ING DEPARTMENT. 
ELECTRICAL ENGINEERING AND 
APPLIED PHYSICS DEPARTMENT. 
APPLICATIONS are INVITED for an ADDITIONAL 
ASSISTANT LECTURER -and DEMO ct aga in 

each of the above Departments. Commencing sal 

according to qualifications and experience, £225 
315, rising afterwards to a maximum of £400 or £450 
P: articulars and forms of application can be obtained 


from 
R. MULLINEUX WALMSLEY, D.Se., 
2840 Principal 


1 mn : 
[Phe Technical ( ‘allege, Esouph- 
BOROUGH. 
H SCHOFTELD, M.B.E., B.Se. Hon. (Lond.), 
4 Se. (Lond. Assoc. M. Inst. C.E., Principal 
WANTED. for the commencement of the Lent 
re 






a 


SENTOR LEC TURER in AUTOMOBILE 


ENGINEERIN : Salary £359- per ae 
risin 4 by annel increments of £25 to 

b) A UNIOR LECTURER in AUTOMOBILE 
ENG SINEERIN Salary £259 per annum, 


rising by ‘annuai increments of £25 to £359 
It is saaaeial that applicants possess a University 
Degree or its equivalent. Further details of the 
intments and forms of application may be 
ned from the Principal at the College, to whom 
pplications must be returned not later than the 31st 
December, 1919 





W. A. BROCKINGTON, 
16 lirector of Education 


Were ester Education Com- 


Nis 
VICTORIA INSTITU" ‘E SCIENCE AND 
TECHNIK ‘al. SCHOOL. 
Heap Mastrr, J. NEWTON FRIEND, D.Sc. 
APPLICATIONS are INVITED for the POST of 
ASSISTANT LECTURER in ENGINEERING. Salary 
)-£25-£300. Further particulars may be obtained 
from the Head Master. Applications should reach me 
not later than January 3rd. 
THOS. DUCKWORTH, 
Secretary for Higher Educ atic mn. 
Vic toria Instite ite, Worcester. a 2911 











Awekla land Harbour Board, New 
ZEALAND. 
TENDERS are INVITED — the SUPPLY and 
re pe ie of TWELVE -TON (and alter 
ve for 3-ton SEMELPOR TABLE BALANCED 
vB LEVEL LUFFING ELECTRIC CRANES. 
Specifications can be obtained at the office of the 
Board's ents on payment of a deposit (returnable 
of Two ¢ i 
Drawings can be seen only at the office of the 
Board’s Agents, Messrs. W. and A. Mc Arthur, Ltd., 








18/19, Silk-street, Cripplegate, London, E.C 
Tenders to reach Auckland by von on September 
Ist 1929, addressed, the CHAIRMAN, Harbour 


B ard, A “Auckla nd, New Zealand P1991 








’ 
Bombay, Baroda, and ( entral 
INDIA RATLWAY COMPANY. 

The Directors are prepared to receive, up to Noon 

n Friday, 2nd January, TENDERS for the SUPPLY 
1) FISH PLATES. 

2) TIE BARS and FASTENINGS for C.1. POT 
SLEEPERS. 

Tenders must be made on forms, copies of which, 
with specification. can be obtained at these offices on | 
payment of 20s. each (which will not be returned), 

The Directors do not bind themselves to accept the 
lowest or any Tender. 





8. G. S. YOUNG, 
Secretary. 


ishopszate, E.C. 2, 
December 16th, 1919 2088 


WAGONS, RAILWAY. 
Wanted Immediately by the 


Port of London Authority for use in the | 
Docks, SECOND-HAND RAILWAY WAGONS, not 
necessarily in condition for main line operation. | 
Leading dimensions to be in accordance with main | 
line requirements, 4ft. 84in. gauge. Open wagons 
with side doors preferred 
Price, where inepeesable. and full particulars to be 
addressed to the CHIEF ENGINEER, ety of London 
Authority, 109 Leadenhall-street, E.C, : 2925 | 








{‘ounty Borough of West Ham. 


RING. Salary (including 








FOR SALE BY 
TENDER 


PILE DRIVING 


PUBLIC 


PLANT 


Lying at 


CHEPSTOW, 
ORTHBURY, 


40ft. 


BEACHLEY. 


PLANT COMPRISES: 


PILE DRIVING FRAMES 


Oin. and 50ft. Oin. with different size 
Hammers, complete with Winch and Boiler. 


DOUBLE AND SINGLE LEADER 


MINISTRY OF MUNITIONS. 


By Direction of the Disposal Board (Plaut and Mach inery Section), 


STEEL AND TIMBER PILE DRIVERS 


complete with Boiler and Winch, 40Oft. Oin. to 


50ft. Oin frame, 


Hammers 30 and 40 cwt. 


O00 12° SIMPLEX PILES tes. cin. tone. 
=< QUANTITY OF PILES 


38ft. 


CLUTCHES ten. cin, a0. oin, ont oin. 


Oin., 35ft. Oin, 3Oft. Oin, 26ft. Oin. 


LARGE QUANTITY OF JOISTS. 


Fuller particulars, 


long. 


together with Tender Forms ard 


permits to view, can be obtained on application to th 
Embankment 


Controller, 


Buildings 


London, 


D.B.1. 


(E), Charing Cross 


.W.C. 2. 


ae —For particulars of other Government Property for Sale 
“ SURPLUS,” price 3d., at all bookstalls ; 
itieiecetn of 2s. post free, payable in 
Director of Publicity, Ministry of Munitions, Whitehall Place, 


aw. 1, 


or by Quarterly 


advance 


to 


the 


£995 


PUBLIC NOTICES 





Cheshire, 
with Gr 


time wil 
The ¢ 
bond wi 





Town 


Sealed 





to 

will be received by the Town « lock Ne 
Municipal Offices, Johannesbur nut Cher 
Twelve Noon on Wednesday, - late 

WESTERN EXTENSION OF It E al 
PLANT, ABATTOTKS, Newtow: wn 

- Drawings and documents can |, view 
Council's London Agents, Messrs V re b 
Co., St. Dunstan's Buildings Du arling 
Landon, E.C. 3. and copies obte nica on dead 
Lepeg 

the lowest or any Tender wil Ot neces 


accepted, 


ae 


(Jounty Borough of V Walk 
GASWORKs alg 
The Wallasey Corporation facie TRANES 


SUPPLY and DELIVERY at the ‘ 
of 3-Ton STE AM TR V Er 
mn 


Further particulars may be ot; 


of the contract. 
The Corporation do not bind t} 
the lowest or any Tender 


TO MAKERS OF STE 





ab, 4ft. Shin. gauge yooh 


to the Engineer, Mr. J. H. Crowt} er, ned on , ri 
Limekiln-lane, Wallasey, AU the (iy 
Sealed Tenders, addressed to the , 
endorsed ‘* Steam Crane,”’ to by iin 
to my office as below, not later than tne wl 
31st December, 1919. ‘Tenders te tay 


1 not be considered 
Jontractor will be requir: it 
th approved sureties for ¢)), 


By Order, 

H.W COOK 
Hall, Wallasey, 
2th December, 1919 





Manic ipal a 7 Joh, 


BURG 
, CONTRACT 94 
TENDERS, endorsed 


G. 8S. BURT ANDREW. 
fow 


esburg "i 
th November, 1919 


‘St pney borough Council. 


BLECTRICELY SUPPLY 


(a BOILERS AND BOILER tops 

| SOKIES 
(bh) TURBO-ALTERNATOR IND ENS 
CESSORIES AND SWITCLiCY AL 


| The E} 
| Borough 


| (b) Th 


Copies « 


| of ‘Tender 


} Wm. C. P. Tapper, M.1LE t Be rough 
Engineer and Man r. No ‘7, Osborn-strer 
chapel, E. 1, upon r pt of a depos t of Fine 
tor each section. Deposits will be returned { 
tide tenderers after the Tenders have been , 
by the Council. Additional copic with 
may be obtained upon payment of the su 
Guinea, which will not be returned. (Coy 

| specifications and drawings may be inspect 
above-mentioned address by appointment 


‘Tenders, 
for Section (a) *’ or Section (b), as the 


must be d 
‘hairman 
No. 
than 

The Cor 
lowest or 
Tender is 
County Cx 

















ectricity Supply Committers of th 
Council invite TENDERS from 


} contractors for the CARRYING OUT of the f 
WORK at the Council’s Limehouse x u c 
| a) The MANUFACTURE, SUPPLY " 
| TION COMPLETE of TWO WAtTEp® 
BOLLERS, together with Chimney. ¢ 


misers and other Acce 


ae MANUFACTURE SUPPL) and | 


ON of ONE Su KW 
ALTERNATOR, with Condenser 
sories and Switchgear 


f the general conditions, specifications « 
and Drawings, my be obtained fy 






on the forms supplied. endorsed 


elivered, signed, sealed and addre 
of the Electricity Supply 
Jaborn-street, Whitechapel, | 


Twelve o'clock Noon on 22nd January, jye 
ancil do not bind themselves to aco 
any Tender, and the acceptance 

the | 


subject to the sanction of 
mncil to the necessary loan being 
GEO, W. CLARKE 

| 


Munic pal Offices, 


Alie-street, EF. 1 
10th December, 101 


Dec. 19, 19 


Dkp 


arriving 
alte 


’ Cite 
Lae pex 


selves y 



















RS 
W 












a 





aly 












vee 









t 
t, W 


















hertsey Urban District Coun 


hav 


ENGINES, 


direct to 


e FOR SALE TWO Hornsby-Ackr 
Herizontal type, each 2) BLELP 


Messrs. Hughes and Lancaster's Air | 


pressors, patent glandless Corliss ty pe 


The abo 


station, Chertsey (5 minutes’ walk from 
Station). Reason for selling, erecting larger p 
TENDERS aie INVITED for the purchase 4 
which should be addressed to the undersigned, 4 
dorsed *‘ Oil Engines,’ which should react 
later than 12 a.m. on Wednesday, 31st Decem! 
The Council do not bind themselves to « 
lowest or any Tender 
} W. GREI 
14, Guildford-street, 
Chertsey 
‘ rut cf 
For Sale by Tender, at Live 
POOL 
CONDENSING PLANTS 
49,000 Ib. COUNTER JET CONDENSER 
Thornton and Crebbin, with compound boris 
pumping engines, air and water circulating pul 
steam and oil separator. 
20,000 Ib. DITTO, with vertical compound ent 


direct coupled to Edwarts air and water 


pumps 
wei. 900 1 
Galloway, 


ve plant can be inspected at the « 





b. SURFACE CONDENSING PLAN! 
with Edwards air and circulating 


suitable for electric drive. 


Tenders 
Further 
2985, The 


CONVERTER PLANT. 
M. Henderson and © 


john 

Kir 
for ONE 
2-tons, cor 
oil storage 
converter 
Aberdeen, 


to be in by January Sth, 1929 
particulars and order to view 
Engineer Office 


-TON STOCK 


1g’s Works, Abertcen, INVITE 
STOCK CONVERTER PLANT, 


mplete with all necessary motors, 


tank, and all accessories. 
body. Condition as 





Rs gby Urban District Cound 
TO MACHINERY BROKERS AND OT 
The above Council invite T : ) 
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Notes on a Tour in Italy and France. 
By NORMAN DAVEY. 
No. III.* 
Tur BeLtuzzo ‘TURBINE For Surps or War. 


Wuen | was in Milan T had the opportunity of 
visiting the Societa Ofticine Meceaniche gia Miani 
« Silvestri di Milano, where Professor Belluzzo 
courteously explained to me his naval type turbine. 
The machine herein illustrated, which was of 20,000 
jorse-power, had just been built by his firm. 

The maximum speed of this machine is 670 revolu- 
tions per minute. The turbine, as will be seen in 
the drawings, consists essentially of three parts: 
the main body of the turbine, the cruising wheels, 
and the elements used for the reverse. The complete 
rotor comprises one Curtis wheel of four rings of 
blades of a peculiar design to admit of the directional 
reversal of the steam; three Curtis wheels of four 
rings of blades each; six Curtis wheels of three 
rings of blades each; a “parallel flow ’’ Parsons 
turbine rotor of thirty elements; and a reverse 
‘radial flow” section of the Parsons type of eight 
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FIG. 10—END VIEW, SECTIONS, 


elements. The first wheel, an enlarged view of which 
is shown in Fig. 11, is composed of a series of blades 
mounted upon the rim of the dise as in the Curtis 
turbines. The blades,. however, are ‘* double,” 
the inner part of thcir length having a curvature 
designed to take the reverse flow of the steam when 
the vessel is going astern, and the outer half 
designed to take the normal flow of the steam when 
the vessel is going forward. The “ expansion” of 
the blading proportionate to the decrease in velocity 
of the steam is, of course, also reversed, as is shown in 
Nig. 11. A detail of one of these ‘ double ” blades is 
shown in Fig. 12. 

The three wheels immediately following the initial 
wheel likewise carry four rings of blades,‘but of the 
normal type and unprovided with any reversal 
mrangement. These three wheels are the “ cruising 
wheels.” Following these come the six Curtis wheels 
carrying three rings of biades each, and then the 
Parsons rotor of thirty elements, which together form 
the main body of the turbine. 

At the low-pressure end of the Parsons rotor are 
the eight rings of blades fixed on the face of a dise, 
through which the steam expands radially from the 
centre and thus outwards to the condenser. ‘These 

* No. 11. appeared November 21st. 
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blades are curved so as to take the steam flow for 
reversal only, and then, when the ship is going 
ahead, they run idle in the “‘ condenser steam.” ; 

The control and distribution of the steam for the 
three conditions of maximum speed, cruising and 
astern, are effected by the eight valves, as shown in 
the plan view E, Fig: 10, and lettered a, b, ¢, d, e, f. 
The valves a, b, and ¢ are admission valves, the valves 
a and b controlling the steam for the maximum and 
cruising speeds, the valve ¢ admitting steam to the 
reserve part of the initial wheel for going astern. 
The valves dd, ff, and e are distribution valves. 
The valves dd are the distribution valves used when 
the ship is going astern. Under this condition the 
valves dd and the valve c are open. Steam is thus 
admitted first to the reverse. portion of the initial 
wheel ; after expansion in that wheel the steam is 
by-passed direct to the reverse radial blades at the 
low-pressure end of the turbine. The valves d and c 
are shown in detail at D. 

Under cruising conditions the valve e is opened, the 
valves dd and f f—and, of course, the valve c—being 
closed. The steam then expands first through the 
initial wheel in the forward direction, then through 
the three ‘cruising’? wheels, and subsequently 
| through the remainder of the turbine, with the excep- 





the Usines du Canal du Jonage, the power station that, 
supplies Lyons with electrical energy. 

The total power provided by the river and trans- 
mitted electrically to the city is 14,800 kilowatts. 
The plant employed consists in sixteen turbines and 
alternators. Eight of them. are of 1100 kilowatts 
each, the other eight of 1000 kilowatts each. The 
turbines were manufactured by Messrs. Escher, Wyss, 
of Zurich, whilst the alternators are by Brown, 
Boveri and Co. The eight turlines of 1600 kilowatts 
each are suspended from bearings fixed above the 
turbine rotor. In the case of the remaining turbines 
of 1100 kilowatts each the rotors is supported on 
foot bearings. 

The turbines and alternators run at a speed of 
120 revolutions per minute. The diameter of the 
alternators is 18. 8ft., thus giving a peripheral velocity 
of 118 feet per second. Current is generated at a 
voltage of 3500. 

The plant is provided with four exciters. Three 
of these are driven by small water turbines of 252 
horse-power at a speed of 250 revolutions per minute, 
giving a voltage of 120 and an ampérage of 1420. 
The fourth exciter is driven by a motor; the power, 
voltage and ampérage are the same as in the case of 
the water turbine-driven exciters. The speed in this 
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tion of the radial blades. A detail of the valve e is 
shown at C. 

Under the condition of maximum speed the valves 
dd and e are closed and the valves ff are opened. 
The “ cruising’? wheels are thus cut out, the steam 
passing direct from the initial wheel to the first of the 
Curtis wheels bearing three rings of blades. The 
three “ cruising ’’ wheels thus run idly in still steam. 

The overall length of the turbine is 21.3ft. The 
diameter of the wheels from blade centre to blade 
centre is 6.1ft. The diameter of the bearings is 
.99ft., and their length 1.52ft. The longest blades 
are llin. in length and about lin. in breadth. . 

Tunderstand that the Societé Officina Meccaniche gia 
Miani e Silvestri di Milano are at present carrying out 
extensive experiments with a steam turbine-driven 
locomotive designed by Professor Belluzzo. Satis- 
factory results have, I believe, been obtained, but I 
was unable, however, to see any drawings or illus- 
trations of the machine. 


WATER PowER at LYONS. 


About three miles to the north-east of the centre of 
the city of Lyons a fall of some 35ft. takes place in the 
river Rhone. At. this point, where the Canal du 


Swain Se. 


AND PLAN OF 20,000-H.P. BELLUZZO MARINE TURBINE 


latter case, however, is 500 revolutions per minute. 

The turbines are ranged in the usual manner across 
the river, with vertical shafts and the alternators 
working above the turbines. The maximum head 
available at favourable seasons is 3ft., though 
| I understand that in winter the head drops to not 
more than 32.5ft. The inlet pipes to the turbines 
are 9ft. 9in. in diameter. As, however, the water 
power available is barely adequate for the needs of 
the city, the water turbine plant is supplemented by 
a steam turbine plant. 

This plant consists of five steam turhines of the 
following power and type :—One vertical Curtis tur- 
bine of 2000 horse-power; one Oerlikon turbine of 
3000 horse-power; one Oerlikon turbine of 5000 
horse-power ; one Zoelly-Brown, Boveri turbine of 
5000 horse-power; and one Zoelly-Westinghouse 
turbine of 5000 horse-power ; making in all a supple- 
mentary or alternative power plant of 15,500 horse- 
power. The Curtis turbine runs at a speed of 1000 
revolutions per minute ; the Oerlikon turbines at 1500 
revolutions per minute; and the Zoelly turbines at 
3000 revolutions per minute. Steam is provided for 
this plant by a battery of ten Babcock and Wilcox 
boilers, ranged five on each side of the boiler-house 





Jonage leaves the river striking south-west, is situated 


and provided with economisers, mechanical stokers, 
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and an overhead elevator with a chute to each boiler. | 


In addition to this there is a small supplementary 
boiler-house of eight boilers. 


A Note ON THE BERLIET WoRKES. 

I have had the opportunity whilst in Lyons of 
seeing the shops of the Berliet Company. This 
company has two works—one in Lyons itself and 
another a few miles away from the town. Taking 


The transit of small parts from one place to another 
|in the shops is largely effected by means of light 
| electrically-driven trolleys operated by women. Thesé 
trolleys are railless and wireless, the driving motor 
| being operated by means of secondary batteries carried 
onthe car. As could readily be seen, these trolleys 
| were quick, easily handled, and easy to manceuvre in 
and out of shops, around machines, and so forth. The 
works are also served by a complete system of com- 
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FIG. 11—SECTION OF LOWER HALF OF INLET 


the two works together, the company employs at the 
moment about 10,000 hands. I was able to make a 
brief tour through the Lyons shops, and the extreme 
degree to which the organisation of production and 
labour was carried out was particularly striking. 
Automatie machines of all kinds are, of course, 
employed to machine the separate parts, and prac- 
tically no handling of parts takes place until they 
reach the erecting shops. The shop devoted to gear 
cutting was of especial interest ; some of the auto- 
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FIG. 12—VIEWS OF DOUBLE BLADES 


matic machines, particularly those cutting curved 
teeth, are extremely ingenious. The whole of the 
plant in the works is, of course, driven by water 
power through electric transmission. I understand 
that the principles of “‘ Taylorisme ”’ are carried out 
in these works to a very great extent. One was 
certainly struck in going through the works, first, 
by the extreme tidiness and cleanliness of everything, 
and, secondly, by the absence of workmen standing 
around doing odd jobs or “ tidying up.” 
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pressed air message carriers, such as are used in large 
shops and stores, only the tubes used are of a much 
larger diameter and capable of carrying heavier and 
more bulky packages. There is a central exchange— 
just like an ordinary telephone exchange—where 
some hundred of air tubes meet, and where a staff 
is at work transferring, packages from one tube to 
another. This air tube system works in conjunction 
with a central telephone exchange. At present the 
firm is still employed on its war-time work, viz., that 
of making lorries. I understand, however, that 
arrangements are in process of completion to turn 
out one standard lorry and one standard car. The 
standard lorry is a 34 to 4-ton vehicle of 30 horse- 
power ; the car is a complete touring car of 15 horse- 
power. The car, with chassis, has a total weight of 
2640 lb., and is said to give a petrol consumption of 
16 litres of petrol per 100 kiloms. run. The price, 
complete with all the usual fittings, is 11,800f. The 
firm hopes to reach an output by the middle of next 
year of 100 cars and 25 lorries per day, owing to the 
great speeding-up that will be effected by concentrat - 
ing upon single types. 
The firm has now adopted the forty-eight hour 
week—nine hours a day with the “ English Satur- 
day.” 








Transport and the Machinery 
Market in China. 


By Professor MIDDLETON SMITH, M.Sc. 
ALTHOUGH the general public of Great Britain is 
chiefly interested in the news affecting the aeroplanes 
and the new railways in China, yet it must be remem- 
bered that for centuries the chief means of transport 
in the country have been waterways. Even to-day 


| most of the transport in the country is by water. 


But in the near future there are likely to be big 
developments in connection with transport work. 
There will be renovation of the ancient canals, con- 
tinued improvements of harbours, especially at 
Shanghai, Tientsin, and Hong-Kong, and a great 
extension of the use of oil engines and steam turbines 
for power purposes. Some of the influential men of 
the progressive party in China are also urging the 
construction of broad highways suitable for motor 
traffic, and it is probable that modern roads will be 
constructed in some of the more densely populated 
portions of the country. At the present time the 


most comfortable method of transport in China js 
by steamer along the coast or up the rivers. Sore. 
body has written that the only highways of China 
worth considering are the waterways. That is why 
the chief trade route is the wide Yangtse River 
Shanghai is the great port of the Yangtse, and \, 
consequence the great commercial centre of the Fy, 
Kast. In the early days the British in China fui, 
realised the importance of the Yangtse trade, ari 
the leading British merchants in Shanghai have alway. 
strongly urged the British Government to suppor 
their claims in this area. In the days of the great 
struggle for concessions (1898), in which the Russians 
and the Germans took so conspicuous a part, it js 
recorded by Mr. P. H. Kent in his book entitl«| 
“Railway Enterprise in China” that the Yangis. 
Valley ‘‘ was regarded as the exclusive preserve for 
British railway enterprise.” 

Since those days every effort has been made })\ 
political and commercial rivals of the British 1. 
weaken their position in the Yangtse Valley. Shan! ;j 
is, of course, an international settlement, but it ci. 
be claimed that the British have been chiefly 1 
sponsible for its remarkable development. Pri. 
minent British merchants in Shanghai have alway. 
devoted a great deal of their time to municipal affairs. 
and in consequence there is very efficient administri- 
tion in all departments of municipal life. bor 
example, the Shanghai electricity supply is growing 
by leaps and bounds, and is now producing almost is 
many units as a large English city such as Liverpoo!. 
This supply is managed by an English engineer, anil 
the scheme was designed by a well-known firm «i 
consulting engineers in London. Very large exten 
sions are in hand, owing chiefly to the rapid exten- 
sions of the local cotton mills. Fortunately, we know 
that British machinery is going out to Shanghai 
and Hong-Kong in connection with the extensions 
for electricity supply. 

The Yangtse is navigable by ocean steamers to a 
distance of 600 miles from its mouth, where the cit, 
of Hankow is situated. There are people in Chinn 
who say that Hankow and the two cities adjacent will 
one day all become connected either by tunnels or 
bridges, and will form the most densely populate:| 
city of the world. In any case Shanghai must exten, 
and those interested in the port at the mouth of the 
Yangtse are urging a very large expenditure of 
money on harbour improvements. 

The Yangtse and its splendid tributaries serve an 
area of more than half a million square miles, with « 
population of 180 million people. Commerce flows 
easily along these waterways, and therefore in the 
natural order of things the development of China's 
vast natural resources will take place first of all 
around them. Centuries before the engineers in 
Britain began to construct canals in this country the 
era of artificial inland waterways had commenced in 
China. That wonderful piece of engineering work, 
the Grand Canal of China, was completed two hun- 
dred years before the streets of Paris were pavei, 
and three hundred years before the first public lamp 
made its appearance in London. Unfortunately, 
it has fallen into disrepair, and one of the first duties 
of any efficient administration is to bring this fine 
artery of commerce back into a state of complete use- 
fulness. The present position is just typical of the 
old China. There is neglect, confusion, utter lack ot 
organisation, and evidence of corruption which seems 
almost inevitable in all the official schemes connected 
with the Chinese Government. If nothing else can 
be done, it would be very much better for the inter- 
national group which has lent money to China to 
take over the repairs and maintenance of this water 
way under the same general conditions as have been 
agreed upon with regard to the Maritime Customs and 
the Salt Gabelle. The Grand Canal is the only 
traffic road for about eight million people, and it 
seems incredible that it should be allowed to fall into 
such a state of disrepair. In the South of China the 
great waterway system brings down the produce of 
inland provinces to Canton and Hong-Kong. 


Om AND COAL. 


A feature of the transport system in that part of 
the world, which the writer has observed, is the stead, 
growth in the use of the marine type of crude oil 
engine. It does not require much imagination to 
see that unless coal is found in South China the crude 
oil engine must remain the most economical type of 
prime mover. Paraffin engines are also very popular, 
and probably cost less for repairs than crude oil 
engines. The oilfields in Java, Sumatra, and Borneo 
supply oil in almost any quantity, and in those 
islands there is a big demand for British ma- 
chinery. One firm of oil engine makers in this 
country recently told the writer that it had orders 
for engines whose value exceed £100,000 for that part 
of the world. Thus there is evidence of the economic 
development of the southern part of the Far East, and 
for it the Chinese have been chiefly responsible. 

Recently the writer visited Malaya, and among 
other things which surprised him was the fact that all 
of the railways in that part of the British Empire 
are run on a local coal called ‘ rawang.” That is 
quite a recent development, but a 15-ton bulk sample 
was sent to England, and the evaporative value seems 
to be from 10 Ib. to 11 Ib. of water per pound of coal. 





This coal resembles that obtained from Bornco, 
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Sumatra, Assam, and the Philippines. The American 
Ceological Survey class them all as “ sub-bitu- 
minous.”” In European classification they are 
bituminous lignites, or “pitch” coals. Messrs. 
Fraser and Chalmers gave the coal a trial on a 
Bettington boiler at Erith, Kent. This trial was 
under the supervision of Professor Bone, F.R.S., who 
certified, among other things, that the “ results may 
be considered as eminently satisfactory.” 

The effect of developing coal in Malaya and oil in 
the Dutch East Indies upon China must be very 
great, for in those parts of the world it is the Chinese 
who are the real pioneers. They will see and will use 
prime movers of all descriptions, and they will insist 
that their own friends and countrymen shall use 
machinery in China. In Shanghai and Hong-Kong 
the industrial era, in which machinery plays so im- 
portant a part, has commenced. But it is significant 
that the really prosperous industries are managed by 
sritish with experience of China. 

A confirmation of the view that the Chinese are 
thinking about. machinery is the news that one 
British engineering firm has just secured a contract 
for a supply of aeroplanes and accessories to the value 
of £1,800,000. It is significant that the officials of 
China have always been appointed under a system of 
literary examinations, and are proverbially conserva- 
tive, yet the Chinese Government officials have 
initiated this new system of transport for China. 


MACHINERY IMPORTED INTO CHINA. 


During the last few months the writer has met 
a large number of engineering ‘manufacturers in 





For the purposes of the figures of the Chinese 
Customs Hong-Kong is reckoned outside of China, 
but no doubt most of the machinery from Hong-Kong 
originally came from Great Britain. 

All of the news and the trade figures from China 
show that, despite the hindrances caused by the Great 
War and the internal troubles of the country, the 
foreign trade is increasing rapidly. Figures are con- 
fusing, because the average gold value of the local 
silver currency was more than twice as much for 
1918 as for 1915. But the direct foreign trade of 
China was nearly nine million pounds more in 1918 
than in 1917. The Customs revenue was much 
increased, and, owing to the high value of silver, 
most imports from gold countries actually cost less 
than before the war. 

The only thing that worries the writer in connection 
with British engineering trade in China is the great 
difference between the price of American machinery 
and that from this country when it reaches the Far 
East. In a colony like Hong-Kong patriotic sentiment 
tells, or ought to tell, and we cannot imagine the local 
Government entertaining offers of machinery from 
any country but Britain. No doubt the patriotic 
sentiment of local merchants would be equally strong, 
and in that connection it is to be hoped that local 
shipyards and other establishments may be able to 
obtain supplies from this country. The rapid expan- 
sion of electricity supply in-Hong-Kong will have 
a stimulating effect on native cities in South China. 
Some day Canton may have an electricity supply 
station able to cope with the great and growing 
demand. 


must inevitably be competitors. But there is room 
for all. Americans and British engineers in China 
think that the Japanese are supplying machinery of 
poor quality, and are impeding development. During 
the war it was impossible to obtain certain kinds 
of electrical supplies in South China except from 
Japan. Experience proved that the Japanese 
material was of indifferent quality. There is room 
for a great deal of useful machinery in China, but 
no market is improved by disappointed purchasers. 








The Oil Tanker San Fernando. 


In our issue of September 4th, 1914, we took the 
oil tanker San Geromino as one of our series of 
“Typical Ships,’”’ and it is of interest to see what, if 
any, advance has been made in the construction of 
oil tank steamers in the intervening period of five 
years, as the chances of development in this type have 
been increased greatly beyond ordinary peace-time 
opportunities by the very heavy demand for oil- 
‘carrying vessels which arose during the war. For the 
purpose a comparison may be made between the 
San Geromino and the San Fernando, the latest ship 
built for the Eagle Oil Transport Company by Sir 
W. G. Armstrong, Whitworth and Co. at their Walker 
yard. In comparing the engraving of the San 
Fernando in this issue with that of the San Geromino, 
which appeared on page 229 of our issue of Septernber 
4th, 1914, it will be found that the main characteristics 




















treat Britain. He has addressed the committees 

of various trade organisations with one simple object. 
He wishes to see the workshops of Britain turning out 
machinery for China on a scale which manufacturers 
think is impossible. But they thought, in 1914, that 
the shell production figures of 1918 were impossible. 
Despite the war, we have held our own in China with 
machinery, and we must do for China what we have 
done in Egypt, increase the production of the natural 
resources of the country. 





THE OIL TANK STEAMER SAN FERNANDO 


The great cry in Britain to-day is more production, 
but prices must also come down if British machinery 
is to take that place in China which must be filled 
by machinery from some country. There are those 
who are studying the labour difficulties over here, 
but sometimes it is easier to see results abroad. In 
the very near future there will be an extensive railway 
programme and the development of other means of 
communication in China. Every Briton in the Far 
Fast is anxious for the workshops in this country to 





Imported from 1914. 1915. 1916. 1917. 1918. 
i he hay o OF H.K. Tls, H.K. Tl-. H.K. Tis. H.K. Tis 
Great Britain Se EeSnoe. 1,540,509 1,076,229 1,257,961 669,649 669,40 4 
EE a5) os si et Ae. ws 274,174 64,733 6,822 14,399 .f 
Hin eek os. S45: bly em 1,872 27,182 | 203,132 
BU os 6c BS Ae Me 196,134 253,490 531,437 322,607 642,948 
United States Be) V5 > oa ale 658 15,446 27,182 15,796 159,346 
RE a) ke et Be ., 37,299 9,613 22,490 10,217 12,197 
is 5 SPR ee 2,050,646 * 1,419,511 1,934,141 1,235,800 1,714,994 


It has been stated recently in Shanghai thar a 
certain large American house in China has just 
secured the order for twenty-nine cotton mills there. 
It is all to the good to hear of new mills, but it is 
unfortunate that we did not get the work for this 
country. We have had our share in the past, and 
the figures from Custom statistics given in the above 
trbl>, show that the British in China have not been 
asleep. But we mean to do much better, 





make the machinery. But it will depend upon the 
workmen as much as upon the organisers as to whether 
the prices of British machinery makes it prohibitive 
for use in China. 

The effect of all of these new methods of transport 
must be the scientific development of the natural 
resources of China. That will absorb vast quantities 
of machinery. There is friendly rivalry between the 
British and the Americans in this market, and they 








remain the same, and without going into details it is, 
in fact, a little difficult to tell one from the other. 
Thus we may assume that the type arrived at as 
early as 1914 in the history of this class of ship has 
proved itself to be that most suited for the conditions 
of the trade, and the notes in our previous article on 
those conditions may’ be taken as equally applying 
to-day. Development in the hull has almost inevit- 
ably taken place as regards size, and the new ship is 
547ft. long overall—530ft. between perpendiculars 

| with a moulded breadth and depth of 69ft. and 
| 42ft. 3in. respectively. This gives a deadweight ot 
+ 18,550 tons on 30ft. 8}in. draught, against 15,570 
|tons of the earlier ship. We believe this makes 
| her the largest oil tanker in the world, though it is 
| only a matter of a few tons between her and the 
San Florentino, which was built for the same company 
a few months ago by Swan, Hunter and Wigham 
Richardson, Limited, and which is in practically all! 
respects a sister ship. Anyway, there is no doubt 
but that the two ships do represent the largest vessels 
of their class, though others of the same size are under 
construction at other yards and at Walker. 

The Isherwood system of framing is still employed 
on apparently all these oil steamers as giving greater 
deadweight capacity and greater longitudinal strength. 
The main cargo space of the vessel is divided into 

fourteen oil tanks, each about 22ft. 6in. long, well 
| below Lloyd's limit, these tanks being further sub- 
divided by a central longitudinal oil-tight bulkhead 
which continues through the various pump-rooms 
| and cofferdams. The foremost and aftermost of 
these tanks are fitted up as oil fuel bunkers, the deep 
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double bottom in the cargo hold forward being also 
ntilised for the same purpose. 

in the earlier tank steamers, which were of small 
dimensions, and which, as a rule, only carried one 
class of oil of light specific gravity, it was the custom 
to fit only one pump-room, usually at the after end 
of the cargo oil tanks, but owing to the greatly 
increased size of these vessels and the different 
varieties of oil which it is now found necessary to 
carry, it has been found essential to fit two pump- 
rooms, the positions of which are chiefly determined 
py the necessity of fittmg the minimum lengths of 
suction pipes. As the transverse bulkheads forming 
these pump-rooms extend right up to the shelter deck, 
the compartments so formed act as additional coffer- 
dams. 

The oil fuel bunkers are divided from the oil 
yargo tanks by cofferdams, and there is an addi- 
tional cofferdam fitted between tanks Nos. 8 and 9. 
By this arrangement the cargo tanks are divided into 
four self-contained groups, which are further sub- 
divided by the central longitudinal bulkhead, thus 
enabling a variety of oils of different qualities and 
specific gravities to be carried without any possi- 
pility of their coming in contact with each other. 
When the entire cargo which the vessel carries is oil 
of light specific gravity, such as petrol or benzene, 
additional cargo space for obtaining the maximum 
deadweight can be obtained by making use of the 





Dech Lonyitudinals 10x8 % 1°44 B.A. 
Plating ‘82 to 38 at ends 


deck. By this arrangement,” therefore, oil can be 
transferred from any one tank to another. As already 
mentioned, the suction valves are actuated from the 
shelter deck only, but the transferring valves on the 
main pipe lines are operated from either pump-room 
and are under the control only of the pump-room 
engineers. A ballast pump-room is fitted forward, 
and there is a complete installation of piping for 
dealing with oil fuel or water ballast in the deep tank 
and fore peak and forward oil fuel cross bunker. 

An indicator and name-plate is fitted at eachstuffing- 
box on the shelter deck, which indicates when the 
valve is open or closed, so that when loading or dis- 
charging oil from any one tank to another, or over- 
board, the engineer can easily determine the par- 
ticular valve which he has to open before opening his 
transferring valves in the pump-room. 

The cargo oil can be discharged either through 
8in. discharge pipes on deck into barges, or alterna- 
tively through 8in. discharge pipes over the stern. 
The cross-over discharge pipes, of which there are 
six on each side exclusive of the stern discharges, 
are fitted on the shelter deck at both pump-rooms. 
The advantages of this large number of discharging 
pipes is that at least four different kinds of oil can be 
simultaneously discharged through the various pipes 
without coming in contact with each other. As 
very heavy oils are now being carried as cargo, it 
has been found necessary to fit cargo heating pipes 


























































8x8 80" in way of oil Ba — 
to 4x41 6 beyond — —w~ 1 el ae | { 
Sheerstrake 1.24°to aa Seip $8 _-..--8-—— |.-S?----3 fi oa + sinemasorns che 
60"at ends —— | ‘hose ~ r a T Flange Si" if BA. 
85 340 44°B A ransverse |Beam 20x°40 S aT Transverse Beam 24°40, peas 
ahs Face Bar OM x4x°440.A. | PFE Flanged 34° Face Bar 6%4'x4'x'44'0,A, 7 
ese Flanged 3'2 Flanged 30 “Rees \3—9 731-40 BA. | Laxey, 88840'B.A. 
8:3 1408. Lae | it 
1) 8x3x'40 B.A. ' 
96 to 50 <i j Web ~ ' = 9 at 
rere ee id Face Bar 6x | exrtep——P*3" 40 B.A. 
HSe142BA : nx \ Side a yd 4 Face Bar 6 4x44 O04. 45-44'0.A, ; 
Fait pers tt-8 hi x8 40 B.A. | ‘ 40" 
i cor a | bene p62 x3x°40' B.A, 
H8 44B AK... | : | : 
ses + BET AN . Fi a * 
aK = yor - .. 8M 18544°B.A 
j---+§ | P ‘ peo a , beam xox" pe 
10:84 1-44'BAR..)! Deck Longitudinals 9% 13% x 468.4. |) Flanged 3%, ‘awed 
i \ Plating ;50 to ‘32 at ends A. "4 | 
: 
Double 414x°46 in way ts ese ae 7 
of oi! single at ends aa — is} Hy ‘8 E s | 
| Bie 3 «| S 
ees See 
(—____Li. == — — 
1013% 1°46 BA oo 


Transverse Beam | 30x°44 


10m Sy 046 BA 


10043 1 60B A 





Side Transverse 40x°50 
spaced 11-4%' apart . 
Face Bar 6% «4x60 0.4. single 


11 13% x 50 BA 








Face Bar 6% “— A. double 
| 
| 








AB x°44" B.A, 
















ut 

; at 
7 
\y 
oH 

§ 
4 


‘ 


10¥ax8% x°44°B.A, 
4 
Centre Bulkhead Web 38x44" \; 
Face Bar 6¥ix4x°60' 0.4. single; 





bresri 
' 
' 
i 
' 


0% x8% x°48 B.A, 






10%" x3'" x60°B. A, 





> 
1218 x 50-B.A, 
\ bs 3%,” 












Side Plating ‘72 to 50 Shell attachment 6x6x°50 and | 

113.3% »'50 B.A. e 413% 144 Back Bar 2! 2 

7 = = 

| 3 

> 3 3/ 

121381508 AR = a = 

ae i 3| = 

PN : ni > 

12:3%ix 64 BA \ flanged 6 |= be 2 

e £ 3 

{ on +) ad | a 

renee: 626 - ae | ae 8 2 Bottom Transverse 64560 | 

Ped \S Face Bar 6% +4x°76 0.4, Double | 

‘ =—_s —_ L 

151 626x4x 625 ’ . 
“Channel ‘ oy P 7 I 4 
62t066-A\ ac f/ || FE || 4 
17x4hxdx GENS | B4 | | | a= 
Channe! \ | | Bod j | 
. } 


Plating 84°to ‘54’ at ends 
Bottom Longitudinals 17'x-44'x4'x'68" Channels 


“THe Encineer” 













| ee a 
’ Pr 12x3% x50 B.A, 


i 





















Keel” 52%1-26 to 86" 


fwain Sc. 


PART CROSS SECTION OF THE SAN FERNANDO 


wing side tanks, which can be used either for carrying 
light cargoes or filled with oil in order to bring the 
vessel down to her normal draught. 

These very complicated conditions call for an oil 
pumping installation of a most elaborate nature. 
There are four oil pumps, two in each pump-room, 
and they are all of the Worthington Duplex type, 
each capable of discharging 300 tons of oil per hour, 
at 200 Ib. per square inch. Two main lines of 10in. 
oil pipes are fitted, one on each side of the longitudinal 
bulkhead, and they have 8in. suctions at each tank, 
together with an 8in. cross-over suction into the 
adjacent tank on the port or starboard side. These 
valves are all actuated by rods led up through stuffing- 
boxes to the shelter deck. This arrangement pro- 
vides a complete stand-by for the discharge of oil 
‘rom both port and starboard tanks simultaneously 
in the event of one pipe line breaking down. There 
are, in all, fifty-six suction valves on the main cargo 
pipe lines. When all four pumps are working the 
entire oil cargo can be pumped out from the tanks 
In approximately eighteen to twenty hours, while if 
only one main line of pipe is in use the time taken is 
about thirty-six to forty hours. All the pumps are 
interchangeable, so that any pump in either pump- 
room can be utilised for pumping through either of 
the main pipe lines. 

Cross-over pipes are also fitted between the two 
main oil pipe lines in Nos. 1 and 12 holds, which are 
controlled by master valves operated from the shelter 





in order to facilitate the pumping out of this oil, and 
in some cases a temperature of at least 100 deg. has 
to be reached in order to obtain a satisfactory flow 
through the pipes. Steam is passed through 2in. 
coiled pipes, laid in the bottom of the cargo tanks ; 
these pipes are of wrought iron jin. thick, with spigot 
and faucet flanged joints, and are water-tested to 
300 Ib. per square inch, so there should be no fear of 
damage to the cargo through leakage, as the pipes 
only have to deal with steam reduced to 120 lb. 
pressure. This steam, after passing through the 
coils, is led back through a special pipe on deck to an 
exhaust tank in the engine-room. Vapour pipes 
are fitted to the main cargo tanks, which exhaust into 
a 5in. main pipe which is led 30ft. up each mast. The 
wing tanks are also fitted with short vapour pipes. 

A fore and aft gangway is fitted from the ballast 
pump-room forward to the poop deck aft, on the under- 
side of which are hung all the deck steam pipes, wash 
deck pipes, vapour main exhaust pipe, cargo steam 
heating pipes, cabin heating steam and exhaust 
pipes, pipes for electric cables, telemotor pipes, and 
dock and engine telegraph pipes. 

That all those who go down to the sea in ships are 
entitled to decent treatment is now being. more 
generally recognised, and the accommodation pro- 
vided in the San Fernando is very complete, each 
officer being provided with a separate cabin on the 
shelter deck. There are, in addition, on the bridge 
deck five double-berth state rooms for passengers or 





officials of the company. Separate mess-rooms are 
provided for passengers, officers, and engineers, and 
all of them are steam heated. The officers are 
berthed in the midship deck-house, the engineers and 
crew being quartered in the deck-house aft, alongside 
the engine casing. A comfortable smoking lounge 
is fitted in the upper bridge deck-house, and accom- 
modation for four apprentices is provided, a very 
valuable reversion to old times practice. 

Wireless is, of course, fitted, and the usual ample 
deck equipment, though the towing windlass fitted on 
the earlier ships is now eliminated, the carriage of 
oil by barge being superseded by the use of the full- 
powered “ tanker.” 

The only radical departure from previous practice 
as exemplified in the San Geromino is, so far as we 
can see, the substitution of the double reduction 
geared turbine for the reciprocating engines of the 
older ships. This, we believe, is a novelty for this 
type of ship introduced only with the present batch. 
Why the Diesel engine has not made more progress 
in a class of ship which obtains its fuel at cost price 
we are at a loss to know, as it can show a consumption 
of 0.38]lb. per brake horse-power, as against the 
1.1 1b. per shaft horse-power claimed for the geared 
turbine with double reduction and oil firing. No 
doubt a contributory cause is the fact that geared 
turbines can be obtained from perhaps ten builders 
to every one that could build a Diesel. However 
that may be, Brown-Curtis turbines, built by the 
Wallsend Slipway and Engineering Company, of 
Wallsend, are installed in the San Fernando. The 
high and intermediate-pressure turbines are arranged 
in tandem to drive one of the pinions, the opposite 
pinion being driven by the low-pressure turbine, while 
astern turbines are embodied in the intermediate- 
pressure and the low-pressure casings, and these can 
be used independently in case of a breakdown in 
one of them. The total shaft horse-power of the main 
propelling machinery is 4300. Superheated steam is 
supplied by five single-ended boilers, oil-fired on the 
Wallsend-Howden system and built for a working 
pressure of 220]b. per square inch. The Robinson 
superheaters are designed for a maximum superheat 
of 200 deg. Fah. at the engines. The details of the 
engine-room auxiliaries, which are on the normal 
modern scale, need not be gone into, though mention 
may be made of the adoption of the Micheil thrust 
block, the value of which is becoming recognised even 
for ships of moderate speed. 

We understand that on the trials a speed of 11} 
knots was obtained in bad weather, with a total shaft 
horse-power of 5025, which it is expected will allow 
of a fair weather speed of 12 knots fully loaded. 








The Problem of the Canals. 


(From a Correspondent.) 


Wiru the passing of the Transport Bill a determined 
attempt is being made in and out of Parliament to 
nationalise the canals. Chambers of Commerce and 
Traders’ Associations all over the country are passing 
resolutions urging the Ministry of Transport to develop 
inland waterways. 

The Evesham and District Traders’ Association has 
put forward a scheme for the restoration of the Upper 
Avon for a distance of 17} miles from Stratford to 
Evesham, and linking up with the Stratford and Bir- 
mingham Canal. It is estimated that 40,000 tons of 
produce and merchandise would pass along the water- 
way ever year. The benefits are to be entirely 
parochial, as it is naively suggested that the results 
“would be most advantageous to Evesham.” 

A more ambitious scheme comes from Sheffield, 
where it is proposed to scrap the Sheffield and South 
Yorkshire Navigation Company’s Canal, owing to its 
limited capacity, and to construct an entirely new 
canal from Sheffield to the river Trent. ‘‘ Sheffield 
to the sea ”’ is the popular demand, and it is admitted 
that “‘a stupendous sum of money would have to be 
spent.’’ Doncaster people are also keenly alive to the 
possibilit’es of waterways, and have openly expressed 
a pious hope that the day is not far distant when 
5000-ton boats will sail from Scandinavia and else- 
where right into the heart of their prosperous town. 

There is no evidence that the traders of the districts 
who would benefit by these schemes are prepared to 
put down the necessary capital required to make the 
new waterways; but, in the words of Mr. Neville 
Chamberlain, they look to Sir Eric Geddes to “ imper- 
sonate the fairy godmother and with his wand turn 
Cinderella into a princess and revivify the inland 
water system ’’—and incidentally to find the money. 

Numerous other schemes throughout the country 
have been seriously discussed, and as it is asserted 
that the future of the canals is under consideration 
by the Minister of Transport, it is desirable to review 
the whole question of the canals as a means of trans- 
port. 

Raltways AND CANALS. 

No analysis of the situation would be complete 
without a reference to the attitude of railway com- 
panies towards the canals. There is a popular idea 
that railway companies have systematically strangled 
canals. How it arose is obscure, but the story is as 
hard to kill as the legend circulated in 1914 that 
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thousands of Russian troops were marching through 
England to the assistance of the Allies. The popular 
belief is considerably strengthened by the fact that 
railway managers have sat on Olympian heights and 
disdainfully declined to refute the charges and were 
condemned by their silence. 

One impression of the general public is that most 
of the canals are owned by railway companies. As a 
matter of fact, out of a total of 4670 miles in the 
United Kingdom, less than one-third are owned or 
controlled by the railway companies. It is frequently 
stated that the competition of the railways killed the 
traffic on the canals. This is perfectly true, but it was 
not done deliberately, as the advocates of canal 
transport would lead us to believe, but because of 
the superior facilities offered by the railways. 

There was a time before the railway era when 
passengers were regularly carried by canal boats from 
London to Manchester. The journey took five days 
and nights. To-day no person except enthusiastic 
water caravaners would dream of going anywhere 
by canal boat if railways were available. Speed in 
transit has also killed water-borne goods traffic, but 
for a somewhat different reason. Before the war 
rates were cheaper for goods carried by canal, but 
with few exceptions traffic on canals was a steadily 
diminishing quantity. 

21e Canal Control Department was specially 
established in war time to attract traffic on canals 
and relieve the congestion on the railways. The 
most strenuous steps were taken to divert traffic from 
the railways to the canals, and the railway companies 
sent round expert canvassers throughout the country 
to persuade traders to use the canals instead of rail- 
ways. It was admitted by witnesses who gave evi- 
dence before the Select Committee on Transport that 
the results were disappointing. Traders complained 
of the extra expense involved in handling the traffic 
at terminal points, and a member of the Canal Control 
Committee stated that canvassers had even been 
requested to stop calling. 

The trader of to-day carries on his business on the 
hand-to-mouth principle. The railway companies 
have found an increasing tendency in the commercial 
world for business to be transacted through the 
agency of the telegraph and telephone. The trader 
finds that by dealing in small consignments he can 
avoid the expense of erecting and maintaining ware- 
houses and stores and to keep down his stocks to the 
narrowest limits. Before the war he was in the habit 
ot telephoning to the manufacturers one morning 
and receiving the goods ordered on the following day. 
This, then, is the real reason why railway competition 
has strangled the canals, not through any deliberate 
policy of starvation, but because the trader can obtain 
better results by using the railways. Imagine a 
Reading grocer ordering a box of sugar to be sent 
from Bristol vid the Kennet and Avon Canal! It 
takes six full working days to make the journey from 
Bristol to Reading, and three hours of the time is 
occupied in piloting a boat through the flight of locks 
at Devizes. 


PRIVATELY OWNED CANALS. 


In considering the position to-day of privately 
owned canals the issue is clear. As they are not under 
the railway influence it cannot even be said that they 
have been deliberately strangled ; vet their condition 
for the most part is deplorable. 

The Basingstoke Canal is an example of the fate 
of a privately owned canal. From its inception it 
never earned a sufficient revenue to pay interest on 
the money invested by its bondholders. The only 
time it had any measure of prosperity was during the 
decade ending in 1840, when it carried material for 
its rival, the London and South-Western Railway, 
when that line was being constructed. To-day, like 
its neighbour, the Wilts and Berks Canal, it lies 
neglected, and though not officially closed, is unfit for 
navigation. 

The Thames and Severn Canal, also privately 
owned, has an interesting history. This canal, 
which is about 30 miles long, stretches from the river 
Thames at Oxford to the river Severn near Gloucester. 
Some years ago it got into a very bad way and a 
trust, consisting of representatives of local authorities, 
was formed to take it over. The trust failed to make 
the canal navigable and lost its money. It was 
then handed over to the Gloucestershire County 
Council under a warrant of abandonment by the 
former proprietors. The County Council, backed by 
expert engineering advice and larger resources, set 
to work to make the canal a going concern. Large 
sums of money were spent, but the Council has also 
failed, and the canal is practically abandoned for a 
considerable portion of its length. 

These examples are cited to show that with few 
exceptions slow-moving transport cannot compete 
effectively with railways and road motors, and that 
insufficient revenue is earned to keep them efficiently 
maintained. 


MAINTENANCE OF CANALS. 


We have it on the authority of Sir Maurice Fitz- 
maurice, the first Controller of Canals, that the con- 
dition of the Grand Junction Canal and the Oxford 
Canal was a perfect disgrace. Through want of 


proper dredging it is a matter of the greatest difficulty, 
he stated, for boats to travel along them, and they 





had a short life through scraping on the bed of the 
canal. 

It is practically impossible to keep the canals of 
this country in proper order and pay dividends 
without heavy subsidies. The best standard of 
maintenance, according to the Royal Commission on 
Canals, 1906, is to be found on canals owned by rail- 
way companies, which are under statutory obligation 
to keep them navigable. In practically every case 
where a railway company Owns a canal or has a control- 
ling influence the waterway is preserved at immense 
loss to the railway companies. The Birmingham 
Canal Navigation has an old agreement with the 
London and North-Western Railway Company under 
which the latter company guarantees a dividend of 
4 per cent. on the capital outlay. This involves an 
annual loss of thousands of pounds to the railway 
company. The North-Western Company is also in 
the unfortunate position of having to run the Shrop- 
shire Union Canal. A big business is done, but the 
war bonus to canal staff alone represents an additional 
burden of £115,000 per annum, or 50 per cent. of the 
total receipts. Case after case could be given where 
not only does the expenditure exceed the revenue, but 
the railway companies are under an obligation to 
guarantee a fixed rate of dividend to the original 
shareholders. 

THE FINANCIAL BURDEN. 

It has been shown what are the causes operating 
against the attraction of traffic to the canals and the 
heavy loss entailed in keeping them navigable, but 
it does not exhaust the long story of financial losses 
on canal working. The canal compensation to be 
provided during the current -year by the Government 
out of taxation is likely to reach a million pounds 
sterling. This money is not being spent in wasteful 
administration by the Canal Controller, who is making 
a most gallant fight under adverse conditions to help 
the transport of the country. The cost of the Canal 
Contre] Committee, including offices, staffs, and sub- 
committees for the first twelve months of operation 
has been certified at £5000. The money is going 
principally in subsidising canal companies, who are 
being guaranteed their net profits for the year 1913. 
The railway-owned canals come in under the general 
guarantee. 

It is a recognised principle that subsidies are to 
cease at the earliest possible opportunity. To reach 
this desirable end the price of coal has been increased 
and goods rates on railways are to be raised now the 
Transport Bill is passed. But any increase in the 
rates for canal-borne merchandise would sweep what 
little traffic there is on to the railways and roads. 
It would appear that if the canals are to remain they 
will have to be bolstered up by general taxation. 
The advocates of nationalisation seem to give little 
heed to the prospect of this permanent financial 
burden and ask for the reeommendations of the Royal 
Commission on Canals (1906) to be adopted, at any 
rate in part. 

The famous “ Birmingham Cross ” 
includes the resuscitation of 904 miles of canal systems, 
would alone involve an estimated expenditure of 
£38,000,000, and with existing tendencies to high 
prices this amount might easily be doubled. But 
the zone of canals round Birmingham cannot have 
exceptional treatment, and if a start is once made to 
improve the waterways demands will be presented 
from all quarters. Sir Eric Geddes is apparently 
not impressed with transport by canal. At the 
second reading of the Transport Bill, referring to the 
‘Birmingham Cross” scheme,” he stated: “I do 
not wish to prejudge the consideration of it, but I am 
not sure that we have got £38,000,000 to-day to spend 
unless we cannot do without it.” 


scheme, which 


Tae PrRoBLEM OF THE CANALS. 


The problem of the canals is peculiar. At the time 
they were introduced the only means of transport 
was by the pack horse or wagon. The superior speed 
of transport by canal achieved instantaneous success, 
for the promoters and the pack horse gradually dis- 
appeared. There were no “ fixtures ” to be disposed 
of. The people who owned the pack horses saw their 
livelihood going and were compelled to grin and bear 
the loss. A similar situation arose when railways 
began to be made and caused the patrons of the stage 
coach to desert it for the railway. There was a bitter 
outery from stage coach proprietors and others, and 
until the advent of the motor car famous old country 
inns fell on evil days. The disappearance of the stage 
coach left no trace of its former usefulness. With the 
canals the case is different. They aré visible. Large 
capital expenditure has been spent on them, and the 
shareholders are constantly seeking for means to 
restore them to their former prosperity. Once the 
railways get back to their normal state and coastal 
shipping is again in full swing the present usefulness 
of canals will disappear. Several Royal Commissions 
have patiently investigated their condition and pre- 
scribed plans for their improvement, but successive 
Governments have not been impressed with the 
recommendations made, as nothing has been done. 
In the autumn of last year the Select Committee on 
Transport gave the question some consideration and 
reported: ‘‘ Your Committee, in the absence of 
further evidence which it is desired to take, has not 
been able to come to any conclusion in reg .rd to the 
most advantageous organisation for dealing with the 





canals, except that further amalgamation would he 
advantageous.’ There the matter rests. 


A Practica SUGGESTION. 


The need of the moment according to the powerfy| 
road interests is for new and better roads. It is put 
forward as a practical suggestion that such canals as 
are hopelessly derelict, or those for which the future 
holds out no improved prospect, should be turned 
into modern roads. We already have examples of 
canals being drained and the site used for building 
new railways. The Old Somerset Coal Canal is the 
most recent case. This was acquired by the Great 
Western Railway Company, who substituted for the 
canal the Camerton and Limpley Stoke Railway. 

Long lengths of canals can be obtained, lock, stock, 
and barrel, for a comparatively trifling expenditure, 
Two examples may be given. The Kennet and Avon 
Canal section of the Kennet and Avon Navigation js 
57 miles long. The Great Western purchased the 
undertaking of the Kennet and Avon Canal Company 
in 1851 at a price of £210,415. The Grand Junction 
Canal Company has a capital of approximately one 
and a-quarter million pounds, and its system stretches 
from Braunston in Northamptonshire to Brentford, 
with a branch to the Regents Canal and many other 
branches. 

With regard to the earthwork required to level up 
the bed of the canal it may be pointed out that many 
miles of the canals are on embankment, and by utilis- 
ing the earthwork in the towing path it would facilitate 
the levelling-up process without having to resort to 
the expensive method of procuring filling. 

The proposal affords an opportunity for providing 
new roads of the highest grade. If adopted it would 
save the nation from expending millions of pounds 
on canals, always a discredited form of transport 
where speed is required, and settle for ever the canals 
controversy. Canal shareholders would be relieved 
of a perpetual nightmare by the realisation of their 
capital. Such a measure would even be likely to 
receive a blessing from Sir William Joynson-Hicks, 
and no feeling of regret would be felt at the abandon- 
ment of the canals except in the heart of a few 
wanderers, who occasionally travel up and down their 
still waters in improvised water caravans. 








Heavy Motor Vehicles in Relation 


to Roads.* 


By W. D. WILLIAMSON, M.1.A.F. 


(Coneluded from page 575.) 
RrEPAIR AND RUNNING Costs. 


TE provision of smoother and more suitab!e road sur- 
faces would also he.p very largely in the way of decreasing 
the cost of upkeep and of operation. The upkeep of com. 
mercial vehicies varies very considerably in different parts 
of the country, due to the state of the roads. In Lanca- 
shire and Yorkshire, where roads are notoriously bad, the 
cost of upkeep of vehicles is considerably more than in the 
South, where road conditions are so much better. In 
addition to this, the provision of smooth and suitable 
road surface would decrease the cost of operation both in 
tires and petrol consumption. 

When considering the running cost of tires it should be 
pointed out that the interests of the road maker and the 
road user are here identical. One cannot have tire wear 
without road wear. The interests of the user are naturally 
to obtain the longest possible life from his tires, and the 
interest of the road maker to obtain the longest life from 
his road. The designer and manufacturer of the vehicle. 
in thinking in terms of total cost of operation, must take 
the question of tire wear into account, and incidentally, 
therefore, road wear. The manufacturer is constantly 
on the watch for improvements in his vehicles, and would 
welcome any opportunity of construc‘ing vehicles which 
would show decreased tire wear, just as he would imme- 
diately take up anything which tended towards decreased 
petrol consumption. 

Tire wear is caused very largely by wheel spin on rough 
road surfaces. When the wheel rises from the road, after 
striking an obstacle, its speed of rotation immediately 
increases, and by the time it hits the ground again the sur- 
face of the tire is travelling at a speed too high for the 
speed of thelorry. This is one great cause of tire abrasion, 
and must equally cause road wear. The effect of the roads 
on tires is well illustrated by the mileage obtained from 
tires used on omnibuses in the London streets, compared 
with mileage that could be obtained on vehicles in Lanca- 
shire. In pre-war days 15,000 to 20,000 miles could be 
obtained from a set of tires in London, whilst on the rough 
roads of Lancashire tires in many cases failed to give the 
guaranteed mileage of 10,000. 

Practically all petrol-driven commercial vehicles used 
in this country having a carrying capacity of over one ton 
are shod with solid rubber tires, but this is not by any 
means the last stage of development. Trials are being 
made, both in France and in America, of pneumatic tires 
for heavy vehicle use, and improved road surfaces would 
undoubtedly hasten the advent of this very desirable 
development. 

Monsieur André Michelin has conducted a large number 
of experiments during the last two and a-half years in the 
use of multiple pneumatic tires for heavy vehic!es. The 
result of the tests, as far as the tires alone are concerned. 
has been very satisfactory. The chief difficulty appears 
to be of a mechanical nature, connected with the production 
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of a satisfactory detachable rim to allow for the handling 
of large-size pneumatic tires. 


Detaits or Costs. 


To examine in detail the effect of the roads on the 
running cost of a vehicle the following figures are put for- 
ward, not necessarily as being strictly accurate, since 
costs must vary from district to district, but as being 
approximate for average conditions. The vehicle under 
considera ion is one for useful loads of 4 tons, the vehicle 
itself weighing 4 tons, making a gross weight of 8 tons 
distributed as to 2 tons on the front axle and 6 tons on the 
rear. 

Present legal speed of vehicle, 12 miles per hour. 

Cost of vehicle, about £1200. 

Tires per set, about £60. 

Weekly mileage, 300 for fifty weeks a year. 

Interest is charged on the total price of the vehicle. 

Depreciation is charged on the total cost less the cost of 
tires which are accounted for as a separate item. 

Pe‘rol consumption, 7 miles per gallon. 


Running Cost of 4-tonner at Present, 
Yearly cost. 


f -«. d, 

Interest at 5 per cent. Ae ee 60 0 6 
Depreciation at 15 percent. .. .. 170 0 0 
Driver's wages, 65s. per week .. .. 169 0 0 
Insurance Tre Tie ae ae Ae 15 0 0 
Petrol at 2s. 8d. per gallon pace ac I a 
Oil CRG. es ee ee ae oes 25 0 0 
Tires (life 10,000 miles) Sima ae we 9 08 0 
ROPBITH .. 22 ee te ewe 100 08 0 
Total yearly cost bt se 2s Soro @ 


14.64 pence 


Cost per mile 
3.66 pence 


Useful load cost per ton-mile 


If roads were uniformly good the useful load could be 
increased by at least haif a .on for the same g-oss weight 
The speed of the vehicle might quite safely 
be increased to 16 miles per hour. The tire life could at a 
very low estimate be taken at 50 per cent. more. Taking 
the average tractive resistance of our present roads at 
60 lb. per ton and of the good road at 301b. per ton, in 
spite of the extra speed we should have a reduced petrol 
consump'ion, and this is taken at 9 miles per gallon. The 
repair bill would certainly not be more, and depreciation 
would be materially less. 

The running cost would then be as follows, taking a 
yearly mileage of 18,000. 


of vehic’e. 


Yearly cost. 


S @ & 

Interest at 5 per cent. Re lisien. lest 60 0 0 
Depreciation at 124 percent. .. .. 142 10 06 
Driver's wages om a a 169 0 0 
eee eS ee 15 0 0 
Petrol at 2s. 8d. per gallon oe. ax ee ee 
Oil and grease ceil ent © Cain dae ae 30 0 0 
lires (life 15,000 miles) eae 72 0 0 
tepairs .. 100 0 (0 
Total yearly cost £855 10 0 


Cost per mile a ee ee 11.4 pence 
Useful load cost per ton-mile .. .. 2.53 pence 

This shows a saving of over 30 per cent. on our total 
haulage costs, and is a result worth more than mere momen- 
tary consideration. 

The present 5-ton vehicles would safely carry an addi- 
tional ton of useful load on really good roads, and the legal 
speed, instead of 8 miles per hour, could be at least 12. 
This would show an even greater percentage of saving 
than the 4-tonner. 

To conform with the present maximum axle weight of 
8 tons for heavy vehicles the ordinary petrol lorry can carry 
little more than 6 tons. An increase in the permitted axle 
weight, in conjunction with suitable roads, would reduce 
the cost of transport enormously. The cost per ton-mile 
of useful load decreases with an increase in the load. 

CURVES AND CORNERS. 

In addition to making allowances for the actual surface, 
the automobile engineer has to design a vehicle to negotiate 
deviations from the straight line in both horizontal and 
vertical directions. In the case of horizontal variations— 
that is to say, curves and corners—the roads are still, with 
few exceptions, designed in the same way as for the farm 
cart with its speed of 2 or 3 miles an hour. Sharp curves 
and right-angled corners are still features of our raads. 
These restrict the automobile engineer in wheel base and 
weight distribution. In order to be able to steer a long 
vehicle round a short radius the wheel base must be 
reduced, with the effect, as seen in many char-a-bances, 
of having excessive overhang. These sharp corners also 
make for rolling and are the cause of additional tire wear. 


INCLINES. 


Deviations from the straight line in a vertical direction 
are generally the result of the physical characteristics of 
the district through which the road is made, but careful 
engineering can lay a road having reasonable gradients 
through the most unpromising country. 

[tis impossible to pass over this without mentioning 
the work of Telford, and the particular parts of it, such as 
portions of the Holyhead main road, which rise for miles, 
but on which the inclines are so skilfully graded that any 
modern car will climb them on top gear. Actually these 
gradients have played no small part in deciding the size 
of engine for any class of vehicle. 

If we compare the gradients on a well-laid road with 
those of the railway we see how far from ideal is the road. 
In order to be able to climb gradients on the present roads 
vehicles have to be fitted with engines considerably bigger 
than would otherwise be necessary. This means that 
prac‘ically the whole time the engine is working at about 
half full load. and consequently is not working economically. 

There are a'so smaller artificial rises, such as one finds 
on secondary roads, in particular over small bridges, 
which, it crossed at a high speed, may be the cause of 
Serious. damage. A sudden change of gradient, as on a 
humpy bridge, means the necessity for high clearance 
amidships of a car or lorry. The clearance of the axles 
iS not material, but when the front wheels are on one side 
of the hump and the rear wheels on the other the hump 
itself takes up an appreciable amount of the normal road 





clearance. This may mean a higher centre of gravity 
than could otherwise be obtained. 


Weicur DistRIBUTION. 


_ Considerations of gradient and road surface play a very 
important part in the question of weight distribution. 
lake as an instance the case of a vehicle which in its 
daily work has to climb a hill having a soft and slimy 
surface ; instead of the coefficiency of friction between 
the whee! and the road being in the neighboourhood of .4 
it may diminish to .2, and yet the tractive resistance of 
such a surface might be 1001b. per ton. Taking the 
vehicle as weighing 8 tons gross and the gradient as 10 per 
cent., we have—- 


1792 lb. 


Tractive resistance due to gradient 
800 Ib. 


Tractive resistance due to surface 


c Total tractive resistance bo! nace SOO 
‘ This means 2592 + 2 = 12,960 lb. weight on driving wheels to 
give the required grip. 


Therefore at least 54 tons of the total weight of the 
vehicle must be on the driving whee's to meet these con- 
ditions, whereas with a coefficient of fric.ion of .4 half this 
weight would have been enough. The retarding power 
of the brakes is subjec: to the same influence. 

Driving on all four whee!s has received consideration, 
and in fac! vehicles of this type are built, but it means addi- 
tional mechanical complication and increased cost of 
manufacture. As a vehic'e for special conditions the four- 
whee! drive wagon has a fie'd of its own, but it shgufd not 
be necessary on normal roads. The provision of roads 
having uniform surfaces would enable renewed considera- 
tion to be given to this very important question of weight 
distribution. 


Roaps with Sorr SuRFACES. 


The war has taught many things to the builder of heavy 
vehic'es. The condition of the roads overseas, whilst not 
introducing any new features, certainly did exaggerate 
the conditions to such an extent that troub'es which are so 
small under home conditions as to be negligib‘e p!ayed a 
very important part in the difficulties which had to be 
contended with overseas. Whilst it would perhaps no: 
be advisable to re-design to suit these exaggera ed con- 
ditions, they did prove that mo‘or vehic.es aze c‘epre- 
ciated to some extent from causes which would no. appear 
at first consideration to be of any g eat momen’. As an 
example of this, roads having a soft upper surface weie 
extremely dusty in the dry weather, and with vehic'‘es 
working in convoy this dust had a serious effect upon the 
running of the vehicles. It was taken into the cyiinders 
and, mixing with the 'ubricating oil, made an ideal grind- 
ing compound, which quickly caused excessive piston wear, 
with all the usual troubles that follow. A filter for the 
intake air to the engine was sugges‘ed to overcome this 
trouble. This same evil must be occurring to a limited 
extent on our ownroads. In addition, the dust penetrated 
to all the mechanism and tended to shorten the life of the 
vehicles. 

In wet weather the same roads were almost impossible 
to negotiate and the vehicles had to be driven under 
reduced load. Lorries side-slipped into ditches and into 
each other, the results being costly to the country in every 
way. The liquid mud, even more than the dust, pene- 
trated to all parts of the vehicle, and had a most destruc- 
tive effect on steering connections, brake connections, 
joints, and wearing parts of all kinds. 

Mention might also be made of the fact of running 
vehicles on sand in Egypt, where the sand penetrated to 
the interior of crank cases, gear-boxes, and back axles, 
and of the expedient which had to be resorted to of laying 
down wire netting to form tracks for the vehicles. These 
conditions, however, are somewhat outside the scope of 
the present paper. 


Wuo 1s RESPONSIBLE ? 


The changing attitude of the pub‘ic with regard to motor 
vehicles can well be illustrated by the case of the dusty 
road. When the motor car first made its appearance, 
raising a cloud of dust in passing along a road, and the 
dust penetrated into houses, gardens, and hedges, people 
immediately blamed the car. Now that most people are 
using motor vehicles as privately owned cars, as omni- 
buses, as char-a-banes, or in connection with the supply 
of the ordinary necessities of life, they have come to take 
another view of the matter and are inclined to put the 
responsibility upon the shoulders of the man who cons ructs 
a road which will not allow the passage of a motor car 
without giving off a cloud of filthy dust in summer or a 
spray of liquid mud in winter. 


Size oF Roap WHEELS. 


Much has been heard as to the advisability of providing 
larger road wheels, and here again we can take it that the 
standpoint has been the present condition of the roads. 
The large wheel is undoubtedly better for rough roads ; 
it does less damage to the road and causes less damage to 
the vehicle itself. It is not proved, however, that with 
roads in good condition there is any advantage in having 
wheels of more than moderate size. The motor manu- 
facturer has no inttrest in providing small wheels ; what 
he wishes to do is to provide wheels that will give the best 
possible results in every direction. With regard to dia- 
meter he is limited, to a very great extent, by the require- 
ments of the user of the vehicle. The height of the road 
wheel governs the height of the loading platform, and with 
wheels too large in diameter the platform is higher than is 
convenient for loading by hand from the ground. In the 
case of the subsidy type vehicles, as specified by the 
Government, whee'’s are about 4lin. diameter over ‘the 
tires, necessitating a platform level of over 4ft. For Joad- 
ing into and out of railway trucks or special wharves there 
is no disadvantage in this, but many prospective users or 
the vehicles find that for loading by hand from the ground 
this level is too high, and naturally refuse vehicies with 
wheels of this size. A motor manufacturer therefore is 
forced by the requirements of his clients to fit wheels which 
will permit a platform of reasonable height. 

It must also be remembered that an increase in wheel 
diameter means more than a proportionate increase in 
weight, In the case of live-axle type vehicles it also means 





heavier driving mechanism and a heavier axle to contain 
it. All this is unsprung weight. 


Motor VEHICLES WILL INCREASE IN NUMBERS. 


Road engineers must be prepared for a very large increase 
in the number of goods carrying vehicles in use on the road. 
Before the war very many possible users of commercial 
vehicles were not convinced that they offered a reliable 
or economical means of transport and did not adopt them. 
They had not, in fact, been educated to their use. Every 
man who was overseas during the war came back having 
had the motor lorry as part of his daily scheme, and per- 
fectly convinced of its powers to carry on even under con- 
ditions very much worse than are likely to obtain in this 
country. 

The recent railway strike has had the effect of convincing 
many heads of business houses that for moderate distances 
the motor lorry offers a quicker, cheaper, and more con- 
venient means of transport than the railway, very largely 
on account of the terminal charges of the railway, which 
are the same for short distances as for long ones, of terminal 
delays, and of the carting to or from the railway yard at 
each end of the journey. The result is that during the 
next few years the roads will be more and more used, and 
it is for the road engineer to provide roads which will 
carry the traffic and carry it at a reasonable speed. The 
automobile engineer, being desirous of providing the best 
and most suitable vehicles for any given conditions, will 
be only too pleased to co-operate. With better roads we 
shall have better and lighter vehicles which will do less 
damage to those roads. We shall have vehicles which will 
carry the loads more rapidly and carry the loads at a much 
less cost, not only the actual carrying cost, but overall 
cost of upkeep. 

The increasing volume of heavy motor traffic will be 
still further augmented if the railways, in order to be put 
upon a strictly business basis, are forced to raise their 
goods rates. Even at the present time carrying companies 
collect and deliver goods more quickly than can be done 
by the railways and at a price which is competitive with 
present railway charges, although the railway is sub- 
sidised, whilst the carrying companies are run by private 
enterprise. In the event of the railway companies having 
to raise their rates the balance would be ali in favour of 
road transport, and road authorities must appreciate the 
position that during the next few years our roads will be 
carrying very many times their present weight of traffic. 


ANOTHER LESSON OF THE STRIKE. 


The recent railway strike taught us another lesson. It 
taught us that with our present facilities road transport 
cannot take the place of the railways. Although possibly 
the vehicles are equal to it, the roads most certainly are 
not. Ihaveit on the authority of one of our most eminent 
road engineers that our present roads are totally unfitted, 
from their narrowness and surface, to deal with a national 
emergency of tnis description for any length of time. 
When we consider that this carefully considered statement 
is based on results obtained when practically only the 
essentia's of existence were being carried, we can judge as 
to the effec: if the requirements of industry had to be road- 
borne as well. It is perhaps inadvisab!e to say more on 
this subject, but it should be one of the first considerations 
of the Ministry of Transport. 


SELF-PROPELLED TRAFFIC WILL BE THE ONLY TRAFFIC. 


The road of the future should be constructed entirely 
from considerations of its stitability for self-propelled 
vehicles. In the future the horse-drawn vehicle will as 
rare!y be seen as is the bullock wagon. 

The elimination of. horse-drawn traffic will simplify 
the prob'em which the road engineer has to face. The 
roads will be cleaner, and we shall no doubt see develop- 
ment on the lines of the smooth wide road, having a hard 
surface which is proof against weather and with a solid 
foundation capable of carrying goods traffic at all reason- 
ab'e speeds. The position with regard to horse-drawn 
vehic'es is shown by the daily Press, in which there is 
already commencing a campaign to confine their use to 
side streets and take them off the main traffic roads. 

The writer sincerely hopes that the few points he has 
been able to bring forward in a paper which, due to unfore- 
seen circumstances, has been somewhat hurriedly prepared, 
may at least have the effect of arousing the sympathy of 
the road engineer and the road authorities. Transport 
is one of the first essentials of civilised existence, and should 
be rendered as efficient, reliable, economical, and expe- 
ditious as possible. The part the road engineer will play 
in this is of the most vital importance. The writer is 
far from wishing to pose as an authority on roads or on road 
construction ; he merely wishes to show the position as 
seen by the motor manufacturer. 


Tue IpEat Roan. 


The first great necessity is a series of wide trunk roads 
constructed specially for motor traffic. Roads with good 
foundations and waterproof surfaces which will not wear 
into pot holes. These main trunk roads should not, as a 
general rule, pass through large towns, but should pass on 
the outskirts and be linked up with the towns by equally 
good, but not necessarily such wide roads. The through 
traffic would not then have the effect of further congesting 
local traffic, and the local traffic would not retard fast 
through traffic. In the event of works, warehouses, or other 
business premises being built near these roads care should 
be taken that the free passage of moving vehicles is not 
prevented by vehicles delivering or receiving goods. 

The automobile engineer would like to see all roads on 
much more substantial foundations than are usually used, 
in order to carry greater weights at higher speeds, and 
having an upper wearing surface of a dustless character 
which can be easily renewed. It ought not to be impossible 
to build such roads and allow them an axle weight of, say, 
10 tons with a gross weight of 15 tons and a speed of 
16 miles per hour, for vehicles fitted with rubber tires ot 
agreed dimensions, even if the increased speed is not at 
once permitted on exis ing roads of a less substantial 
charac‘er. Further, when any vehicle is using the roads 
strictly in accordance with the regulations it should not 
be possible for the vehicle to do “‘ extraordinary damage.” 

Corners should be eased and blind corners entirely 
eliminated, At all corners the road should be given super- 
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elevation. This is already being successfully done by 
some engineers. The super-elevation eases the vehicle 
round the corner, prevents tire slip, and consequently 
prevents wear on both tires and road. The foundations 
of the road appear to be much more important than the 
top surface. It ought not to be permissible to put pipes, 
drains, electric cables, or anything e!se beneath the road- 
way which may make it necessary to excavate. The 
foundations of a road should be solid and pe-manent. 

To prevent accidents reasonably open spaces at cross 
roads are required. Reconsideration ot the camber of 
roads is necessary. Roads with a dressed surface such as 
tar-macadam roads, which are waterproof from their con- 
struction, do not require the eamber often found in roads 
to-day. The road surface should be of such a nature as 
to have low resistance to rolling, while the coeflicient 
of friction between the road and the wheel should be high. 


‘“‘roll-top ” type, and has wire netting in each side. A 
further letter division some 1Oft. long completes the space 
devoted to sorting, which is terminated by a wind screen 
with a glass panel near the opening for the receiving net 
on this side. Seats arranged to turn under the bench out 
of sight when not in use are provided for the use of the 
sorters, and there are drawers and presses tor stationery, 
seals, and other post-office accessories under the care ot 
the overseer in charge. 

Other features ot note comprise glass bottoms for the 
letter sorting boxes, revolving label rails of square cross 
section, and brass handles and a longitudinal metal rail 
near the cantrail to facilitate access by the sorters to the | 
top boxes for inspection of the contents. The ledge along | 
the outside of the benches is hinged opposite the news- 
paper division to enable the sorters to kneel on the padded 
front when it is necessary to look into the upper receptacles. 








| 


Ex-Service Men in Engineering 
Works. 


ALTHOUGH many readers of THE ENGINEER 
doubt aware of the strike at the works of the Campbell 
Gas Engine Company, Halifax, there are few outside that 
district who have been made acquainted with the whole 
of the facts relating to this lamentable dispute, which for 
many months reduced the output of that establishment 
negligible quantity. We take this oppor. 


are no 


to an almost 


| tunity therefore of placing before our readers all the facts 


of the case as they have been given to us by the managing 


director, Mr. Hugh Campbell. The details deserve 











TRAVELLING RPOST-OFFICE FOR THE GREAT SOUTHERN AND WESTERN RAILWAY 


The present methods of indicating direc.cion in many 
cases leave much to be desired ; improvements could be 
made at very little cost. 

Heavy vehicle manufacturers would welcome the oppor- 
tunity of co-operating with road authorities to bring about 
these various improvements in our transport facilities, 
improvements which are already overdue and are now 
matters of grave national importance and no little urgency. 

It has been suggested to the writer that the protlem 
of road and vehicle is somewhat similar to that of armour 
plating and the gun. He would prefer, however, to look 
upon the road as the armour plating protecting the gun 
and not the armour plating against which the gun—vehicle 
—is directed. 

In conclusion, the writer wishes to express his thanks to 
Mr. Molyneux, Assistant City Engineer of Liverpool ; 
Mr. G. W. Watson, Consulting Engineer to the Commercial 









































| sorting bench side. 
























































The steam heating pipes are arranged under a perforated 
steel casing near the floor beneath the sorting benches. 
A lavatory is placed at one end, while at the other end there 
is a cupboard with hooks for coats and hats. 

Receiving nets contained in recesses in the outside of 
the body are fitted at each side. They are operated by 
the standard levers, hinges, and fittings of the G.P.O. 
Department. There are also three sliding doors, one, 
which has double delivery arms, being next the net on the 
Each net is arranged to form electric 
contact with an alarm bell during the brief period in which 


| it is extended at a receiving station, the particular net in 


action being indicated by the distinctive tone of the 
corresponding bell. The corner ot the lavatory and the 
woodwork at the net openings are cased with sheet steel 
to prevent damage by the pouches entering the interior at 
high speeds. 
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SECTIONS OF TRAVELLING POST-OFFICE 


Motor Users’ Association ; and to Mr. Wyatt, Secretary 


of the Association of British Motor and Allied Manufac- 


turers, for their assistance and advice in the preparation 
of this paper. 








New Travelling Post-offices. 


Two new travelling post-offices have recently been 
completed at the Inchicore Works of the Great Southern 
and Western Railway, for use on the important Royal Mail 
service between Kingstown Harbour and Queenstown. 
The vehicles are 57ft. long over their headstocks, 61ft. 
over the buffers, and 9ft. wide over the body. The sorting 
boxes are arranged, as is usual, along one side of the coach. 
As seen at the left-hand side in the drawing on page 611, 
there is first of all a letter sorting division, and then comes 
the newspaper division, 17ft. long. The bench in front of 
the latter is formed {as a trough with sheet metal hinged 
shutters at the back, which cover openings giving access 
to the mouths of the bags underneath. Next in order 
special lock-up registered letter division, which 
It is provided with a shutter of the 


is a 
has projecting sides. 


The underframe and bogies are of the standard type | 


recently adopted for coaches of the length of that under 
discussion on the Great Southern and Western Railway, 
and the vehicles are electrically lighted throughout. 
The body framing is in teak with baywood panels. The 
interior is finished in varnished white oak vertical casing 
boards, racks with hooks for bags and pouches being 
| arranged along the side and at the end. The vehicles 
| were built to the designs of Mr. E. A. Watson, the loco- 
| motive, carriage, and wagon superintendent of the com- 
| pany, and they comply with the special requirements of 
the G.P.O. authorities regarding their standard equip- 
ment. 

The drawings on this and on page 611 show the principal 
dimensions and features of the vans, which are, we gather, 
the latest of the kind completed in the United Kingdom. 
The half-tone engraving on this page shows a side view 
of one of the vehicles. 








THE Manchester water scheme from Haweswater, 
estimated .to cost £10,000,000, has been passed by the 
House of Lords, 





OF IRELAND 


to be placed on record as a memorial to the pluck and 
determination of a single firm in resisting the disloyal and 
terrorising methods of trades unionism procedure, which 
have fortunately failed in their object. 

According to Mr. Campbell’s statement, early in May, 
1919, the Appointments Department of the Ministry of 
Labour approached his firm at the same time as it 
approached many other employers over the country about 
their willingness to train some ex-Service men as engineers. 
After being pressed two or three times by letter and also 
by interview, the firm agreed to train twelve ex-Service 
men as turners, fitters, and draughtsmen, the firm reser 
ing the right to choose the candidates. ‘ A week or two 
after this promise was made the firm engaged two ex 
Service men, one of whom was an officer in the Flying 
Corps, and the other an infantry private. A week later 


two men, both of whom were non-commissioned 


more 
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officers, were engaged. When the first two men started, 
rumours were heard about the trade unions objecting to 
their employment. When the second pair began work a 
deputation of the workmen representing the shop stewards 
waited on Campbell’s and discussed the matter. They 
took a very extreme attitude. They were informed that 
a fifth man had been engaged, although he had not yet 
started to work. The arguments which the shop stewards 
used were that, as the men engaged were officers, and that 
as officers were usually in a better social and financial 
position than working men, in the course of time the best 
jobs in the engineering trade would naturally fail to them, 
and that the workmen would not have a fair chance 
of competing with them. 

It was pointed out to them that this assumption was 
an error, and that of the five men actually engaged only 
one was an officer, all had been overseas, and three of 
them had been badly wounded or gassed. The matter 
was left in that position, but when the fifth man began 
work the district organiser of the Amalgamated Society 
of Engineers, Alderman Arthur Taylor, and representatives 
from the United Machine Workers, together with a deputa- 
tion of the shop stewards, waited upon Messrs. Campbell’s 
and informed them that their society would not allow the 
engineering trade to become a dumping ground for any 
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ex-Service men that wanted to come into it. Mr. Taylor 
repeated again the story which the shop stewards had first 
cireulated,;namely, that the ex-Service men were officers, 
and were of better social and financial position, and, in 
consequence, the ** blue ribbons ” of the engineering trade 
would go to them instead of to the working man. It was 
useless to argue with the trade union representatives on 
points of this kind, as they were contrary to facts, and no 
agreement was possible. The result was that, after a 
meeting, the men gave a week’s notice that unless these 
men were discharged they would come out on strike on 
the 13th day of July. The firm declined to dismiss the 
men, and before the notice expired its manager had an 
interview with the five ex-Service men who had been-taken 
on. The situation was put before them, and they were 
asked to decide among themselves what they would do. 
They were told that the firm was prepared to stand by the 
ex-Service men, and they unanimously agreed that no 
matter what the results were, strike or no strike, they 
would stand by the firm. 

On the day on which the strike took place a representa- 
tive of the Ministry of Labour, Appointments Department, 
went to the works on the stroke of closing time, and on 
behalf of his department invited the five ex-Service men 
voluntarily to withdraw from the firm’s employment. 
The men asked the firm’s advice, and the advice given in 
the presence of the representative of the Ministry of 
Labour was that the men should go on working, take no 
notice of the invitation of the Ministry of Labour, and 
allow the strike to proceed as the trades unions dictated. 

After the strike had been going on for a week or two 
Messrs. Campbell found that attempts had been made by 
the Minister of Labour to come to some arrangement with 
the Ama!gamated Society of Engineers, United Machine 
Workers, Ironfounders’ and Patternmakers’ Societies 
respecting the training of ex-Service men in engineering. 
It was also found that the proposed scheme had been in 
the hands of the trades unions for some two months, and 
that they had arrived at no decision. It was not until 
three months later that the trades unions informed the 
Minister of Labour that they could not ag.ee to his 
proposition. Consequently no national settiement was 
arrived at respecting the employment and training of the 
ex-Service men, nor has one up to this date been pro- 
mulgated. 

With reference to Alderman Taylor's statements respect- 
ing the engineering trade being made a dumping ground or 
common sewer for ex-Service men, Mr. Campbeii investi- 
gated the facts, and found that for the whole of the 
Northern Counties of England 5900 applications had been 
made for training in all branches of industry, arts, music, 
education, theology, chemistry, &c. &c., and out of these 
5900 applicants only 595 had applied to be trained in any 
branch of engineering, comprising marine, electrical, 
mining, as wetl as mechanical engineering. This state- 
ment completely abolished the trade union’s argument, 
namely, that the bulk of the ex-Service men wished to come 
into engineering and by so doing would augment the 
number of employees to such an extent that wages would 
inevitably fall. 

The firm waited for some six weeks until after the annual 
holidays had taken place before it decided to start recruit- 
ing labour for the works, and when the trades unions 
showed no sign of attempting to come to any arrangement 
the firm advertised all over the West Riding of Yorkshire 
for ex-Service men to be trained as turners, fitters, machine 
men, &c. The response came immediately. The firm 
received several thousands of applications, and started 
on September Ist with the ex-Service men. Before doing 
so, however, Messrs. Campbell advertised publicly that 
they were willing to employ any of their old employees 
who cared to return to work, and if the trade unions 
expelled them from their society they undertook to place 
them in the same position financially as that which they 
would have occupied had they continued to be members 
of the trade union. 

As stated above, the ex-Service men began to work on 
September Ist, and the firm has now something between 
700 and 600 ex-Service men employed. Eighty per cent. 
of these men had never worked at engineering in their 
lives before. 

When the trades unions showed no sign of coming to 
any arrangement Messrs. Campbell promptly decided that 
they would run the works absolutely as a non-society shop, 
and after the experience which they have obtained they 
say they have no intention of deviating from that policy. 

Two weeks after the ex-Service men started to work 
the iron moulders in the firm’s employment went out on 
strike in sympathy with the turners and fitters and machine 
men. They stated that they would not make castings 
for blacklegs. The week following the iron moulders’ 
sympathetic strike the patternmakers went out on strike, 
and these departments of the works have since been 
recruited and filled up by ex-Service men. Some of them 
had a little training and experience in iron moulding and 
patternmaking, and the iron foundry and pattern shop 
have been at work during the whole of the national iron 
moulders’ strike. 

To sum up the situation, it is this, that owing to the 
introduction of ex-Service men the whole of the skilled 
and semi-skilled workmen went out on strike, and they are 
still out on strike, although many of Messrs. Campbell’s 
o.d employees, who are still picketing the works, have 
stated that the strike was wrongly conceived, that they 
were badiy led and badly informed, and that it ought not 
to have taken place. During the course of the pre- 
liminary negotiations before the strike began the firm 
offered to abide by a secret ballot of the workmen, but 
this was declined by the men’s leader. 








East Indian Railway and the War. 


We have just received from the East Indian Railway 
a booklet describing the activities of that organisation 
during the war, from which we have extracted the following 
information :— 

The East Indian Railway has two large engineering 
workshops, viz., that of the locomotive department at 
300 miles from Calcutta, employing 12,000 


Jamalpur- 


hands, with an area of 73.5 acres of land, 22.5 of which are 


covered, where all the requirements of the 1257 engines 
which run on the system are met, and that of the carriage 
and wagon department at Lillooah—4 miles from Caicutta, 
employing 7000 hands, with an area of 58 acres, 184 acres 
of which are covered, where the building and repairs of all 
goods and coaching stock are carried out. Both these 
workshops have had to work to their utmost capacity,to 
keep the railway’s needs attended to under severely handi- 
capped conditions, and with all these trials both have, in 
addition, been able to give most useful assistance in meeting 
the needs of the military department for the prosecution 
of the war. 

It was in 1915 that the services of the railway work- 
shops at Jamalpur and Lillooah were first requisitioned 
for the manufacture of munitions. Considerable doubt 
was at first entertained as to whether the Indian workman, 
who operates a lathe in a railway repair shop and does not 
generally work with a micrometer, could attain the high 
standard of accuracy required in the manufacture of high- 
explosive shells, and it is a matter of satisfaction and 
eredit to all concerned that no less than 33 complete sets 
of gauges for the manufacture of shells were expeditiously 
turned out in the shops at Jamalpur, while a total of 
54,000 shrapnel and high-explosive shells were manufac- 
tured at Jamalpur and Lillooah up to the autumn of 1916, 
when the energies of both workshops were diverted to 
other important efforts. Jamalpur shops are the only 
railway works in India equipped to roll the necessary 
square bar for making dogspikes, and the fact that no less 
than 12,000,000 of these dogspikes have been manufac- 
tured and despatched to military railways in the different 
theatres of war will indicate the great service rendered. 
In addition, over 1,000,000 fish boits and nuts have been 
manufactured for railways in Egypt, Palestine, Meso- 
potamia and East Africa. The steel furnace at Jamalpur 
was also of valuable assistance in the production of steel 
castings and ingots for Government requirements, and the 
33-ton steam hammers which are, it is believed, the largest 
of this type in India, were of great service in the forging 
of 18-pounder gun jackets. The joint energies of Jamaipur 
and Lillooah were responsible for the manufacture of a 
complete armoured train, also 118 oil tank wagons of 4000 
gallons capacity for the carriage of kerosene oil in bulk, 
consequent on the shortage of tin. 

A list of the various articles manufactured both at 
Jamal!lpur and Lillooah would be too big for the purpose of 
this notice, and it will suffice if a few of the more important 
items are abstracted :—Locomotive workshops, Jamalpur : 
12,000,000 dogspikes for railways in Egypt, Palestine, 
Mesopotamia, and East Africa; 1,000,000 fish bolts and 
nuts for railways in Egypt, Palestine, Mesopotamia, and 
East Africa ; 74,800 steel needle holders for shells complete; 
96,696 bandolier studs; 108,608 copper driving bands 
for 13-pounder shells ; 63,241 copper driving bands for 
18-pounder shells ; 11,200 fuse nose plugs for 4.5in. shells ; 
2150 nose plugs for 10-pounder shells ; 25 cil fuel tanks for 
Mesopotamian railways ; 5 refrigerators for Mesopotamian 
railways ; 6 locomotive weighing machines for Mesopo- 
tamian railways; 18 gun mounting cast steel for R.1.M., 
Bombay ; 1252 special axle parts for Gun and Carriage 
Faciory, Jubbulpore ; nineteen 18-pounder gun jackets 
for Gun Factory, Ishapur ; twenty-one 18-pounder breech 
rings ; 1300 transport cart axles ; 62,000 horseshoes ; and, 
in addition, a number of steel and other castings, forgings 
and fittings for the Royal Indian Marine, both at Calcutta 
and Bombay. Carriage and wagon department, Lillooah : 
24 armoured cars; 43 transport and ambulance cars ; 
6 armoured motor bicycles; 5000 rifle racks; 25,000 
brass studs for bandoliers ; 60,663 steel needle holders for 
13-pounder shell fuses; 2400 periscopes; 16,728 shell 
despatch boxes ; 1500 ambulance stretchers ; 72,000 tent 
pegs; 12,000 picketing pegs ; 360 Haddock cookers ; 50 
wooden wagon bodies for Mesopotamian railways ; 150 sets 
underframe fittings for Mesopotamian railways; 185 
Port Trust Railway wagons converted to suit Mesopo- 
tamian railways; 288 battery sections; 15 brake vans ; 
600 pairs of wheels for transport carts ; 610 pairs of wheels 
for ambulance stretchers; and numerous fittings and 
forgings for the Royal Indian Marine and Military Trans- 
port. A rake of 11 bogie carriages was also released for 
use on hospital trains. 








PENCIL GRAPHITE. 


AT a recent meeting of the Chemical Society Mr. C. H. 
Mitchell gave some interesting particulars concerning the 
manufacture of black-lead pencils, from which we extract 
the following notes :—Various specimens of pencils 
investigated showed the following proportions of carbon : 
Borrowdaile graphite, 90.33 per cent.; another sample 
showed 90.73 per cent.; Ceylon graphite, 92.78 per cent.; 
Swedish graphite, 43.84 per cent.; Swedish graphite, 
79.63 per cent.; Canadian graphite, 93.21 per cent.; 
Siberian graphite, 77.45 per cent.; Acheson’s graphite, 
for pencils, 99.83 per cent.; and Acheson’s graphite, for 
electrodes, 96.8 per cent. In judging the suitability of a 
graphite for pencil-making, the chemical points to which 
attention should be directed are: (1) The proportion of 
earbon; (2) the amount of silicates; and (3) the iron. 
The physical nature of the graphite is also important, 
and the author pointed out that it was possible to say, by 
@ microscopical examination of the marks made by 
graphite on paper, why certain specimens of graphite, 
relatively poor in carbon, gave better results than specimens 
of more crystalline graphite containing more carbon. 

In the discussion which followed the reading of the paper 
Professor J. W. Hinchley said that the pressure employed 
in compressing graphite dust to form compact blocks was 
200 tons, and not 5000 tons per square inch, as the author 
had said. The material could not stand the stress which 
would be set up with that pressure, \ most common 
wax used at one time was spermacetti, but its high price 
now prevented its common use. He did not know any 
maker that produced a pencil which could compare with 
the old Borrowdaile graphite, untouched as it was except 
by nature. Professor Hinchley said that artificial graphite 
was almost impossible as a pencil-making material. The 
question of cost put it out of court altogether. It might 
be used, but there was no money in it. 








Dr. W. R. Ormandy said that scratches produced by 
pencils were due to the silica in the clay, and, although it 
was possible to get rid of the greater portion of the siliceous 
matter by washing and using 97 tons of water to 3 tons of 
clay, there was still a very large amount of siliceous 
matter present. He had found in one of the clay pits in 
East Prussia a clay which was of such a low quality that 
it was only used for making drain pipes, but by an elec. 
trical method they were able to separate the clay from the 
other matter, and, whereas it was originally sold for ts. 
per ton, the pencil manufacturers of Germany had pai 
£30 per ton for it during the war. 








DETENTION OF ROLLING STOCK. 


Tue Minister of Transport, in the following official 
statement issued on Monday last, urges every user of rail. 
way wagons to expedite their release and to assist the 
quicker circulation of trade throughout the country. 

One of the most pressing problems to-day in connection 
with railway congestion is the prolonged detection of 
wagons under load at the terminals. It has a bad effect 
on the working of railways in three ways; it keeps out 
of traffic a very large number of the wagons, it holds back 
the flow of current traffic which could be dealt with if the 
terminals could receive it, and it creates an unreasona!)le 
amount of shunting. 

Next to the acceleration of repairs the quickest way to 
increase the number of wagons available for traffic is to 
minimise the period of detection under load. Figures 
have been obtained for the amount of demurrage on 
wagons and sheets incurred during the twelve monthis 
immediately preceding the war and in the first half of this 
year, and after making full allowance for the fact that th 
free periods allowed before the war were not the same as 
they are now, it is clear that there has been a vast increase 
in the amount of detention, and that it is still growing. 

The following figures for 1918 and 1919, the ** fre« 
periods allowed being the same in both instances, illustrate 
how the position is steadily becoming more serious : 


Wagon days 


detention 

per month. 
Twelve months ending October, 1918 313,627 
Six months ending June, 1919 426,333 


Increase in 1919... .. .. -112,706 or 36 

During September last 18,251 wagons were detained 

more than seven days beyond the free time allowed, the 
average for these wagons being 10} days. 

No doubt there are circumstances, such as reduction 
working hours, which make it difficult for traders to take 
prompt delivery of their goods, but it is impossible to 
emphasise too strongly the tact that a trader who detains 
a wagon for one hour longer than necessary is retardiny 
the transportation machine upon which the trade of the 
country depends, and is thus doing a serious injury to 
the community. 

Storage on wheels is a luxury, and an expensive one, and 
traders and workers are urged to give earnest attention to 
the rapid release of wagons. Detention of wagons under 
load must be kept within the lowest possible limits if the 
adequate transport service which the trade of the country 
demands is to be given, and the assistance and co-operation 
of traders and workers everywhere in this matter is a vital 
necessity in the national interests at the present time. 


ot 








SPEAKING at a conference of representatives of research 
organisations connected with the Department of Scientific 
and Industrial Research at the Institution of Civil Engi- 
neers on Friday last, Mr. Balfour said it was evident the 
industrial progress of mankind in the near future would 
more and more depend upon the alliance of science and 
industry and upon the co-operation of different branches of 
science with each other. The great industrial develop 
ment in which Great Britain led the way towards the end 
of the eighteenth century—that gave her a manufactur- 
ing supremacy over the world, which it is certainly im 
possible, and probably not wholly desirable, that we 
should ever regain—was not in the main due to anything 
which pure science contributed to industry; and he 
believed that it was partly owing to that fact thatthe great 
industrial community of this country failed to see as fully 
as was desirable that science was an essential element in 
industrial progress. 

The Germans, whose industrial development came much 
later, took a different view. He did not think that the) 
showed any greater aptitude for science than Britons ; 
but, beginning as they did rather late in the day, with 
their great powers of governmental organisation, with their 
highly developed and equipped universities, and with th: 
view which they had always entertained of the close 
alliance that ought to exist between knowledge and power. 
they naturally and easily did what we, with more difficulty 
and at a later date, were beginning to do. They saw 
how close was this co-operation, how absolutely necessar} 
it was, not merely in the competition of people with people. 
of industry with industry, but they recognised, too, that 
it was only upon our increasing knowledge of the powers of 
nature that we could expect to improve the material lot o! 
man. The thing, continued Mr. Balfour, which was really 
going to make a difference in the future, to make the re- 
mainder of the twentieth century different from the nine 
teenth century, and the twenty-first century different from 
the twentieth, was the command, for industrial purposes. 
which man had over the forces of nature. That could only 
be attained, in the first place, by the eultivation of pure 
science, of science for itself, of knowledge for its own sak« 
It could only be if we strove to breed and to educate men 
who, without any thought of self-advancement, were 
consumed by a curiosity to know, and, that end having 
been attained, then to learn how to apply the knowledge 
which they had disinterestedly acquired to the great pur- 
poses.of industrial development. 
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Railway Matters. 





A Buu for the construction of the Galway (Barna) 
Railway and Harbour has again been promoted. 


To succeed the late Mr. H. Cuff Smart, the Railway 
Clearing House has promoted Mr. P. H. Price to be the 
Secretary. 

FURTHER considerable improvements were made in the 
London suburban services of the London and South- 
Western Company on Monday last. 


Tickets taken in Switzerland for stations in France 
are now surcharged the difference in the rate of exchange 
for the distance beyond the border. 


For the 1920 session seven railway Bills have been 
deposited, as compared with 20 seven years ago and 23 
ix years ago. A year ago the number was four. 


ACCORDING to a statement in Parliament, the amount 
allowed in the estimated expenditure on the railways 
during the current financial year for the 6s. per ton 
increase in the price of coal was £3,000,000. 


AcCORDING to an answer given recently by Mr. Kellaway, 
the fifty locomotives from France—presumably the 2-8-0 
of the * Robinson ”’ type—taken over by English railway 
companies cost the latter £515,000, or an average of 
£10,300 each. 

Tut Bill for the construction of a railway between the 
Midland Great Western Railway at Mullingar and the 
Great Northern of Ireland at Kells, to which we referred 
in this column of our issue of the 5th inst., gives running 
powers to the Great Northern over the new line and 
authorises agreements with that company as to working 
the new line. 

Tue late Financial Secretary to the War-office said the 
other day that the number of railway trucks lying at 
Richborough on September Ist was 307, all being 20-ton 
W.D. covered wagons used in France and out of gauge for 
British railways. We would add that these wagons were 
described on page 484 of THE ENGINEER of November 14th 
and on reference thereto it will be seen that they are Tin. 
too high at the sides for British lines. 


BETWEEN November, 1918, and July, 1919, the number 
of persons employed by the railways increased, according 
to Sir Rhys Williams, on the 27th ult., from 500,000 to 
nearly 600,000. This statement was made in answer 
to an inquiry as to the number employed before and since 
the eight hours’ day. As, according to the railway 
accident returns, 643,135 were employed on December 
3st, 1913, some further light hereon is required. 


ANSWERING a question addressed to him in the United 
States Senate, Mr. Walker D. Hines, the Director-General 
of Railways, said that the number of men employed in 
July, 1919, was 11.2 per cent. more than in December, 
1917--the end of company control—-but the working 
hours were 2.9 per cent. less. The total compensation 
paid was 226,140,935 dols., as against 153,039,988 dols., 
and the average daily pay was 4.93 dols., as against 
3.52 dols. 

\NSWERING questions recently as to the carriage of food- 
stuffs, the Minister of Transport said that goods trains 
for perishable foodstuffs were run at fixed times to the 
principal towns from producing and distributing centres. 
it must be rea.ised that if those services corresponded with 
passenger train services the cost would be considerably 
increased. Oniy one instance of alleged wastage of food 
owing to railway delays had been brought to his notice 
and that was being investigated. 

As a remedy against trains starting from single-line 
stations after the driver has received the single-line token 
and against the fixed signals—as happened at Haverhill, 
on the Great Eastern Railway, on November 29th— it 
might be arranged that the starting signal should be 
unlocked by the token. Thus the token would have to 
be kept in the possession of the station staff so as to release 
the starting signal, and, further, the latter could not be 
lowered unless the points were in their corréct position. 
Thus the driver would not get possession of the token 
unless and until the line were clear. 


THE coljision at Crewe on November 17th, as stated 
in this column of our issue of the 5th inst., was due 
to a driver thinking he had to proceed along a through line, 
whereas he had been turned into a bay or dock line. 
There was a distinct differentiation in the signals which 
should have made it clear to the driver that he was not 
going along a through line, but, of course, if for any reason 
he could not see the other arms the differentiation would 
be lost on him. To meet cases of this sort it would seem 
advisable to provide some indication, like the sign “‘ Bay 
Line,” to be displayed under the arm when it is lowered. 


POWERS are being sought to connect the Central London 
Railway with the branch line of the London and South- 
Western Railway running from Addison-road through 
Ravenscourt Park to Gunnersbury and Richmond, and to 
convert the portion necessary to electric traction. The 
junction would be near Shepherd’s Bush, and would 
apparently render unnecessary the construction of the 
line already authorised between the Central London 
station at Wood-lane and the London and South-Western 
Railway at Gunnersbury. Moreover, the junction would 
be made short of Turnham Green, and thus allow trains 
from the Central London to go to the Ealing, Uxbridge, 
and Hounslow branches. 


AN electrically operated four-face clock has recently 
been supplied by the Synchronome Company to the 
Waterloo terminus of the London and South-Western 
Company. The centre of the dial is 28ft. 9in. above plat- 
form level, the overall diameter of each face is 6ft. 6in., 
the figures are Qin. deep, and the smaller numerals from 
13 to 23 inclusive for continental timing are 4in. The 
length of the minute hand is 2ft. 5in., and the weight 
? Ib., while the length of the hour hand is lft. 6in., and the 
weight also 21b. The hands are very evenly balanced, 
SO as to come to rest exactly at the minute and half-minute 
marks, whether descending from 12 to 6 or rising from 6 
to 12. So evenly were they balanced at first that an extra 


Notes and Memoranda. 





As a result of his investigation of the tram accident 
which occurred last October on Bearwood Hill, Burton, 
Major G. L. Hall recommends that electric tramecars 
running on hilly routes should be equipped with gear 
which will permit the driver to sand the rails behind the 
wheels from his driving platform in order to help in check- 
ing a runaway backwards. 

THE nitrate of lime factory at Rjukan, Norway, is 
claimed to be the largest water power station in the world, 
and to be able to produce 200,000 kilogrammes of nitrate 
per day. At present the output is 2000 barrels per day, 
but a cooperage has been installed which can make 5500 
barrels a day. The staves required for this number of 
barrels aggregate over 80 miles in length. 


DurinG a lecture to the Manchester Association of 
Engineers on ‘“‘ Scientific Management,” Mr. H. W. 
Allingham said it was too common for directors to engage 
a works manager and leave everything to him because he 
was supposed to know his job. The manager, in turn, 
hired a foreman, who also knew his job; and the foreman 
engaged workmen who knew their job. The result was 
that 90 per cent. of machine tools were probably producing 
only half of what they might. 

In the course of his last Trueman Wood lecture before 
the Royal Society of Arts, Sir Oliver Lodge said that 
nothing could be done yet in the way of utilising the tides 
as a source of power on account of the vast areas required 
to form reservoirs. The land so covered would be of 
much more value if reclaimed and used for agriculture. 
He preterred to consider the possibilities of using the waves 
if anything was going to be done in that direction. He 
felt sure that in the future if energy was required the 
atomic energy contained in all matter would be employed 
by some means yet to be invented rather than the present 
wasteful methods of turning it first into heat. 

THE centrifugal system of casting iron pipes, which is 
being practised by the National fron Corporation, of 
Toronto, was devised by a French engineer, and, it is 
claimed, will revolutionise the pipe-making industry by 
reason of the fact that it produces a stronger pipe and 
one that will not burst under a high pressure. The iron, 
at very high temperature, is poured into a trough, which 
is immediately introduced into a revolving water-cooled 
mould and turned over. Centrifugal force distributes the 
metal evenly, and as graduated iadles are used there is 
no waste. The finished pipe is withdrawn a few seconds 
after the iron is poured. Tests indicate greater strength 
and closer texture than result from the ordinary casting 
in sand. 

THE question of using mercury vapour rectifiers for 
transforming extra high-tension current into con:inuous 
current has recently been arousing considerable interest, 
and, as is well known, Brown, Boveri and Co. has been 








coat of paint disturbed the balance, as there is a greater 
area on one side of the pivot than on the other. 





working on the development of such apparatus to make the 
mercury vapour rectifier a pracvical proposition for ordi- 


|nary working conditions. Prior to the developments 


effected by Brown, Boveri and Co. the apparatus was only 
made for small powers, and the cylinder was made of glass. 
The chief item of interest in the new apparatus is the steel 
cylinder with mercury air-tight joints throughout to main- 
tain the vacuum. Units have been constructed up to 
660 horse-power. We understand the city of Paris is 
installing these rectifiers, and that the Glasgow Corpora- 
tion is contemplating an experimental installation of four 
cyiinders each of 330 horse-power. 


A SCHEME has been elaborated by Mr. 8S. J. Powell for 
the utilisation of the water powers of the Yangtze River 
in China. Working on the assumption that the flow of 
the river at Chungking varies between 75,000 cubic feet 
per second at low water up to over ten times that amont 
during the average flood, he estimates that a total of 
31,000,000 horse-power could be got from the river. 
The scheme includes the erection of seven dams to main- 
tain the river always at flood level, thus eliminating the 
rapids between Wushan and Chungking. These dams 
would be constructed at Wushan, Kueichaufu, Nganping, 
below Yunyanghsien, above Siaokiang, above Chungchow, 
and at Fuchau. Each dam would have three locks, with 
a lift of 18ft. 8in. The estimated cost is £8,260,000, made 
up as follows :—Improvement of rapids, £450,000 ; dams 
and locks, £7,210,000 ; hydro-electric plant, £600,000. 


Tue problem of removing the silt which accumulates 
in the Zuni Reservoir, New Mexico, was discussed before 


the American Society of Engineers by Mr. H. F. Robinson. | 


After pointing out that large sluices at the bottom of the 
dam would not produce much scouring effect, Mr. Robinson 
put forward a suggestion made by Mr. J. H. Quinton. 
The plan was to have a floating pipe line connected with 
the lowest valve on the tower, now below the bottom of 
the reservoir. On a barge out in the lake a cutter and 
nozzle were to be mounted, with a petrol engine for power 
to operate the cutter, and a small vacuum pump. Witha 
flow started through this pipe line, no power would be 
required to continue such a flow other than the operation 
of the vacuum pump, which would be placed at the highest 
point on the pipe line. What is really a suction dredge 
would thus be provided, and if all the water drawn from 
the reservoir was taken out in this manner, large quantities 
of silt could be removed. 

In an article on “* Heat Economy in Chemical Works,” 
written by Mr. Harold Nielsen for the Chemical T'rade 
Jouvnal, the author points out that the handling of pow- 
dered coal is a highly technical matter. The raw coal 
must be dried, and after grinding must not leave much 
more than from 3 to 5 per ceny. residue on a 200-mesh 
sieve. The storing of the fine dust must be carried out in 
almost air-tight containers, and moisture must at all costs 
be kept away. There is a certain elemen! of danger in 
using powdered coals, and there will always be. A few 
years ago the Americans were starting up a very large 
cement works, and when coal dust firing was commenced 
in ene of the huge rotary kilns a big explosion took place, 
partly demolishing the whole works. Mr. Nielsen has seen 
spontaneous combustion take place, even in the small 
feeding hoppers for the feeding nozzles, so that the red-hot, 
already burning dust had to be fed into the furnace at as 
quick a rate as possible to prevent further damage. 





Miscellanea. 





Tue keel of the first steamer to be built at Prince Rupert, 
British Columbia, has been completed. 

THE port of Sagua, Cuba, is to be improved, principally 
by means of dredging, at a cost of £480,000. 

Tue Board of Trade is being petitioned to have the 
Patent-office Library kept open until 10 p.m. daily. 


THE winter programme of the Sheffield Branch of the 
Association of Engineering and Shipbuilding Draughts- 
men comprises a set of twelve lectures. 


Tue Canadian Government proposes to erect a lignite 
briquetting factory at Bienfait, Sask., and to commence 
the construction of the plant next April. 


Dvuriné the first nine months of 1919 Algeria exported 
610,822 tons of minerals, including 1000 tons of copper 
from Oran, 5354 tons lead, 2261 tons zinc. 


A CONCESSION for the construction of an underground 
system of electric tramways in Buenos Aires is being 
applied for by the promoters of such a scheme. 


Ir is proposed to construct a ship canal in the Bay of 
Jamaica, at the extreme south-west of Long Island, 
U.S.A. It is to be 1500ft. broad and 30ft. deep, with an 
interior canal 1000ft. broad. 


THE Portuguese Government is considering purchasing 
from the British Navy the wireless installation now at 
Madeira. The apparatus would be transferred to Porto 
Santo and a more powerful station erected in Madeira. 


A Deposit of coal has been discovered at La Union in 
Chili. It contains 40,000,000 tons ot good quality fuel. 
Veins have also been struck at Mailef, near Valdivia, and 
in the Castro district, and these also are being exploited. 


Ir is proposed, according to the Engineering News Record, 
to construct a dam on the Snake Kiver, ldaho, near the 
American Falls, which will be higher than any yet built. 
The dam is required for an irrigation scheme, and the cost 
is put at 13,000,000 dols. 


OnE of the conditions under which the Government of 
British East Africa proposes to lease 34,000 acres of land 
between Ulu and Sultan Hamed for cattle raising is that 
the lessee must equip a freezing and canning factory 
capable of dealing with not less than 5,000,000 Ib. of meat 
per annum. 


A NOTE in the Bulletin of the Federation of British In- 
dustries suggests that it may not be advisable to organise a 
British section for the Fair which is to be held in Bandoeng, 
Java, next May, especially in view of the fact that it is 
proposed to hold an all-British Exhibition at Singapore 
in September next. 


Ar the request of the Ministry of Transport, the County 
Surveyors’ Society has appointed a Committee to investi- 
gate the cause of the numerous complaints which have 
been received from horse-owners and users as to the 
slippery condition of certain roads surfaced with tar, 
tar compounds and asphalt. 


DvuR¢ the past open season the amount of coal shipped 
from Spitzbergen was, according to the Anglo-Swedish 
Trade Journal, 22,000 tons, of which 18,000 tons were taken 
by the Swedish State Railways. Next year it is hoped to 
export 60,000 tons and land them in Sweden at a price 
not much above that of English coal. 


THERE was recently launched at Caen the first elec- 
trically welded ship to be built in France. This vessel, 
which will serve as a floating workshop for the Société de la 
Soudure Electrique Frangaise, is 20m. long, 4m. beam, 
and 2.3m. draught. It will be electrically equipped and 
be driven by a 35 horse-power motor. 

‘““L’ INFORMATION UNIVERSELLE”’ is publishing 4 
volume, entitled ** France,” being a catalogue of French 
industry, exports, &c. The 1919-20 edition will contain 
monographs on metallurgy, machinery in all its branches, 
hydraulics, electrical engineering, &c. All inquiries should 
be addressed to ‘** L’Information Universelle, 101, Rue 
St. Lazare, Paris. 


Tue plans for the development of the river Rhone 
include the use in Paris of 200,000 kilowatts for trams, 
the underground railway and for sundry other purposes, 
while the P.L.M. will derive the power for the electrifica- 
tion of its railways from the same source. The French 
Government intends to spend 820 million frances on the 
hydraulic power, 610 millions for navigation, 200 on 
irrigation and 150 millions on transport. 


TueE Bhakra Dam, which it is proposed to build across 
the Sutlej River, India, in the Bhakra Gorge, some 40 
miles above Rupar, the headworks of the existing Sirhind 





Canal, will be, says the Madras Mail, 395ft. high from 
foundation level to roadway, and will be the highest dam 
in the world. The depth of water in front of the dam will 
be about 375ft., good rock for the foundation having been 
found near the surface. The length of the top of the dam 
will be 1015ft. The, water to be stored by the dam in 
the month of August annually will be 23 million foot-acress 


THE Grantham Education Committee proposes to open 
in the Technical Institute a special kind of school for older 
boys. The aim of the curriculum will be to give boys an 





education that will fit them to enter and make progress in 
mechanical engineering and allied trades, while practical 
instruction in wood and metal work will be given. Boys 
will be admitted at the age of twelve, and they will benefit 
greatly if they continue until they attain the age of fifteen 
years, but admission will not be conditional on boys stay- 
ing until that age. The school will probably be opened 
in January next. 


‘*L’ Exposition Internationale pour la renaissance du 
Nord de la France” will be held at Lille from May to 
October, 1920, with a view to centralising samples of all 
modern improvements and developments for use in the 
devastated territory. The Exhibition will include the 


following headings :—Social and Economic; Financial 


and Technical Organisation; Exploitation of Water 


Power; Motive Power: Electricity, Water, Heat, &c.; 
all branches of Machinery; Engineering and Architec- 
ture, &c. Allinquiries should be addressed to the Secretary; 
20, Rue Henri Kolb, Lille. 
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TOWER CHUTE FOR CONSTRUCTING CONCRETE BUILDINGS 
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Civil. Aviation Prospects. 

CiviL aviation has now been officially permitted 
in this country for a period of just under nine months. 
While the progress made in connection with it cannot 
be dismissed as negligible, it cannot quite honestly 
be said that it has come up to all the expectations 
formed for it at the beginning of the year. With 
the end of hostilities and the freeing of the aircraft 
industry from the necessity of concentrating exclu- 
sively upon the military side of aeronautics, it was 
fully expected by many that civil aviation would go 
ahead with a bound. It is true that the leading aero- 
plane builders have not been idle, and have turned 
out some very interesting and useful types of com- 
mercial aircraft. It is also true that since the end of 
August four regular daily or other continental aero- 
plane services have been established by British air- 
craft firms, and have been steadily maintained with- 
out a serious accident—until a week ago—and with a 
very fair show of regularity. It is also to be recorded 
that the British and French post-offices are now pre- 
pared to accept mails—letters, samples, &c., but not 
parcels—for transmission between the two capitals 
by aeroplane. Nevertheless, the progress made in 
civil aviation since May Ist has not been as great as 
many thought they were justified in believing it 
would be. The development of this new means of 
transport is very wisely not being rushed by those 
interested in its successful establishment, and to this 
spirit of caution we may doubtlessly set down a con- 
siderable part of the restraint on civil aviation as 
so far practised. On the other hand, it is more or 
less evident that the absence up to the present of a 
definite Government policy towards private flying 
enterprise is exercising at least as powerful a restraint. 
The Civil Aviation Department of the Air Ministry 
is not an inactive body, but up to now, through no 
fault of its own, it has failed to secure a definite official 
pronouncement regarding the policy to be pursued 
by the State towards the fostering of civil aviation. 
We are, in fact, in this anomalous position that, while 
this is the only country with an official Civil Aviation 
Department, it is one of the few important countries 
without a fairly clear-cut official policy towards civil 
aviation. France, Italy, and Germany are actively 
developing the commercial side of aeronautics as a 
semi-State affair, and are—or are ready to do so— 
subsidising the industry on a liberal scale, or are 
taking official control over it in a way intended to 
benefit both the industry itself and the State as a 
whole. Caution on the part of the industry and a 
lack of definite policy on the part of the Government 
together go a long way towards explaining the present 
position of civil aviation. But they do not explain 
everything. Undoubtedly certain technical and com- 
mercial problems yet remain to be solved before com- 
mercial aviation can expand to any great degree. 

So far we have heard from time to time from the 
various existing aerial services particulars only of the 
number of flights intended, the number actually 
executed, the number prevented or interrupted by 
stress of weather and mechanical defects, the number 
of accidents, &c. It must be admitted that in this 
+ | respect the established services reveal a very credit- 
able record, for on the average well over 90 per cent. 
of the intended flights have been safely and success- 
fully accomplished without incident of any sort. 
Such a percentage figure would, of course, be alarming 
if it applied to railway journeying or ocean travel, 
but in connection with civil aerial transport, while 
such transport is still purely in the experimental stage 
in almost all respects, it is, we think, distinctly satis- 
factory, although we must not and cannot remain 
content with it. On the other hand, with oneexception, 
we have seen no figures relating to the cost of running 
the services. One figure, and one alone, has so far as 
we know been revealed, and, except for the fact that it 





would have to be regarded as disquieting at the least. 
During last week the Air Ministry published a sum- 
mary of the facts relating to the working of the official 
aeroplane services between London and Paris and 
Folkestone and Cologne, and gave an estimate of the 
cost of running the first-named service. On this 
service—actually between the aerodromes at Kenley 
and Buc, near Paris, and therefore covering a distance 
of 205 miles—passengers chiefly were carried, although 
official mails and dispatches were also frequently part 
of the load. In arriving at the cost of working this 
service, the official estimate allows 5 per cent. per 
annum for depreciation of plant and buildings, 100 per 
cent. per annum for depreciation of the machines, 
and 334 per cent. for that of the engines, and includes 
full charges for the services of the personnel employed 
and for the stores consumed. It does not, however, 
apparently include any charge for insurance of life 
or equipment, a necessary and by no means insigni- 
ficant additional expense in a truly commercial under- 
taking. On the basis stated the cost of the Govern- 
ment service is worked out at 1s. O}d. per oz. per 
205 miles alike for passengers and for mail freight. 
This figure is equivalent to 17s. 4d. per pound oj 
goods and £156 for the single passenger fare! A 
commercial undertaking would, of course, have to 
charge more than these figures in order to earn a 
profit, so that we should expect to find in operation 
a freight rate of £1 per pound and about £180 per 
passenger. These extraordinary charges, it is safe 
to say, would never permit a commercial service to 
be started and continued. They are entirely prohibi- 
tive. Were it not for the fact that they relate to a 
Government service, we would be justified in claiming 
them to be the death-knell of civil aviation until such 
time as revolutionary alterations had been effected in 
the manner of its accomplishment. The official 
statement issued by the Air Ministry states that the 
data “‘ are interesting and valuable as roughly indicat- 
ing the possibility of commercial aviation as a paying 
proposition.” . Were we to accept the figures arrived 
at as of general application, we would say that the 
data emphatically indicate the impossibility of com- 
mercial aviation as a paying proposition. Fortu- 
nately, we are in a position to judge whether the 
figures are of general applicability. The London- 
Paris services now being operated by the Aircraft 
Transport Company and the Handley Page Company 
are not, we understand, being run for charity or 
advertisement purposes, but are, we believe, being 
made to pay. The freight rate on these services is 
3s. 6d. per pound and the single passenger fare £21. 
The passenger fare, it may be remarked, includes the 
transport of the traveller by motor car from his 
London hotel to Hounslow Aerodrome and simjlar 
transport from Le Bourget Aerodrome to the door of 
his Paris hotel. The two sets of figures are quite 
irreconcilable, but until the actual cost of running the 
existing commercial services is available we must 
express ourselves cautiously regarding the economy 
of civil aerial transport, although we need not allow 
ourselves to be unduly depressed by the official 
estimated cost. It may perhaps be said in defence 
of the Air Ministry’s figure that the machines working 
on the service towhichit relates did not on the average 
carry their full capacity, and, further, that they were 
war machines, and not especially designed for com- 
mercial work. On the other hand, no commercial 
service is justified in supposing that its machines will 
at all times carry their fullload. As regards the types 
of machines used, the Government service employed 
chiefly de Havilland 4’s, while the Aircraft Transport 
Company uses de Havilland 4’s fitted with passenger 
seating accommodation. 

Even though we regard the Air Ministry figure as 
very excessive and the rates charged by the 
Aircraft and Handley Page companies as indicating 
a superior limit to the cost of civil aerial transport, it 
cannot be maintained that commercial aviation is as 
yet a cheap method of conveyance. In certain 
peculiar circumstances it, no doubt, is profitable to 
fly even at rates higher than those at present in force, 
but nothing is more certain than that civil aviation 
will not expand to any great degree so long as it is 
dependent for patronage upon exceptional conditions. 
Whether we agree to accept the Air Ministry’s figure 
or not, it is of interest as an indication of the direc- 
tion in which improvement may be sought. The cost 
of aerial transport is to-day the prime reason why it 
is not as popular as it was expected by this time to 
have become, and in that cost the charge for deprecia- 
tion of the machine and the engine is shown by the 
official estimate to play a very weighty part. The 
pilot’s salary is not sufficient to explain the great 
expense of aerial transport, for on the average it is 
not very much greater than twice that of a main line 
express train engine-driver, and iv any event affects 
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a decreasing extent as the size of the machine increases. 
Nor can the petrol and oil consumption explain 
matters, high though such consumption may be per 
pound of load. On the Paris-London service the 
machines of the Aircraft Transport Company are 
fitted with tanks having a capacity of 66 gallons. 
Thus, taking an average load of 460 lb., the cost for 
fuel over the trip between the two capitals cannot 
exceed 53d. per pound of useful load carried. But 
when we come tothe depreciation of the machine and 
engine we find that the life allowed for the macnine 
is one year, and for the engine three years. These 
periods of useful existence are not, we think, excep- 
tionally short for an aeroplane and aero-engine in 
regular service during twelve months in the year. 
They are, however, vital factors in determining the 
cost of civil aviation, and until by technical improve- 
ments they can be extended we see little prospect of 
commercial flight becoming much cheaper than it is 
at present. 


The Campbell Strike. 


THERE is a deal of human interest in the story of 
the labour struggle at the works of the Campbell 
Gas Engine Company in Halifax, which we are able 
to put before our readers on another page to-day. 
The statement emanates from Mr. Hugh Campbell, 
but there is no reason to think that it is partial or 
one-sided. It appears to us to be a straightforward 
account of a definite series of events, and it is difficult 
to see how any portion of it can be challenged. It 
will be convenient to set down here in their order the 
essential facts. Karly in May Messrs. Campbell 
agreed with the Ministry of Labour to train twelve 
ex-Service men; four men were sent to them, one 
had been an officer in the Flying Corps, two non- 
commissioned officers, and one a private; a fifth 
man was engaged a little later. The trades unions 
took the matter ap, and protested on the ground 
that the men were officers, of a better social rank than 
themselves, and that the best positions in the firm 
would ultimately be given to them. They appear also 
to have said that if ex-Service men were engaged the 
number of employees would be augmented and wages 
would be driven down. The next step was the 
declaration of a strike, and, on the day on which it 
began, the arrival of a representative of the Ministry 
of Labour with an invitation to the five men to with- 
draw voluntarily. The firm advised them to hold on, 
and they decided to do so. On July 13th the strike 
opened. Some six or seven weeks later the Ministry 
of Labour, having failed to reach any agreement with 
the unions, Messrs. Campbell advertised for ex-Service 
men to fill the vacancies. There was a ready 
response. Employment began on September Ist, 
and at the present time between seven hundred and 
eight hundred men are employed, of whom eighty 
per cent.,had no previous knowledge of the engineer- 
ing trades. The factory is now a “ non-society shop,” 
and the old hands are still on strike and still picket- 
ing it. 

{t will be observed that the grounds of the unions’ 
objections to the employment of ex-Service men is 
twofold—first, that the men employed were not 
drawn from the “ working classes,” and. secondly, 
that by adding to the number of artisans wages would 
be lowered. The first objection is curious and novel ; 
the second embodies the familiar resistance to dilu- 
tion and the insistence in a slightly modified form on 
the limitation of apprentices. Regulation of the 
number of craftsmen is a device that dates back to 
long before the unions, to the time of the guilds. 
There was at one time a good deal to be said in its 
favour, particularly in respect of the fact that a 
long period of apprenticeship was insisted upon. It 
was undoubtedly a good thing to keep the standard 
of craftsmanship high, and it was obviously impossible 
to accommodate more than a certain percentage of 
apprentices. As the number of journeymen available 
was, generally speaking, sufficient for the needs of 
pre-war days, it may be assumed that experience had 
hit upon the right proportion of apprentices. But 
the conditions induced by the war are of an excep- 
tional nature, and the unions would have been well 
advised to abrogate, for a time at least, and in favour 
of ex-Service men, their regulations. We now turn 
to the other point—the social status of the five men 
originally engaged by Messrs. Campbell. It is un- 
necessary to discuss whether these men do or do not 
belong to a “ superior class.” It is the principle and 
not the facts in this particular case that has to be 


considered. The attitude of the unions is rather 


curious; they fear that men drawn from a higher 
social scale will get all the best positions in the trade. 
It is to be presumed,that they think class favouritism 
will give them this advantage, for they are hardly 
likely to admit that these men will, owing to their 


social grade, make better workmen. The unions are 
no doubt strongly democratic, but the democracy 
they believe in is the democracy that permits a work- 
man to compete for “ upper-class ” jobs, not the kind 
of democracy that would allow the upper classes to 
compete with the lower classes. Pressed to its logical 
sequence, the point would become sinister. What, we 
may ask, would happen to the first-class apprentice, 
or what to the college student who wanted to gain 
shop experience ? Would the men refuse to tolerate 
him on the ground that he was being trained for a 
managerial appointment which might in his absence 
have fallen to one of their fellows ¢ ; 

The conclusion of the affair—if it may be regarded 
as concluded—is remarkable. Eighty per cent. of 
the men Messrs. Campbell have employed for the last 
few months had no previous training in engineering 
shops. We have no doubt at all that they are doing 
work just as good as that done by the strikers. In 
pre-war days an employer, in the event of a strike, 
could, or thought he could, only replace the strikers 
from the limited reserve of non-union men. Now he 
knows that he has a much larger source to draw upon, 
and that any fairly intelligent man or woman can be 
trained in a few weeks to do high-class work. There 
is, in other words, an industrial potential force of 
great magnitude. The unions will, naturally, resist 
it; they will still insist upon the observance of the 
old skilled labour standard. They will continue to 
regard it as sound economy to oppose the multiplica- 
tion of engineering craftsmen. How far it may be 
possible to use the great power at our command in 
case of need must depend, then, upon the resolution 
of the country not to see it wasted. 








Random Reflections. 
[THIRD SERIES. | 


Ir was a truly great evening at the 


—— Institution of Automobile Engi- 
Sienes Gan. neers when Mr. Edgar N. Duffield 
held forth on Car Design and Car 

Usage. He had abbreviated the contents of his paper 


into a sub-title in large type, so that none of the 
members dared complain that they had had no time to 
read it. Thus runs this sub-title, with all the capitals 
in their places, ** A Plea for the Fuller Appreciation 
by Car Designers of the Limited Mechanical Know- 
ledge and Engineering Sense of those who buy Cars, 
Together with some Notes of a few Directions in 
which Design Should be Modified with Advantage 
Equally to Manufacturer and User.” The composi- 
tion is remarkable, and the use of “caps” defies 
analysis, but the effect was all that could be desired, 
and we make no doubt that many of those who spoke 
prepared their notes without reading a line more. 
Mr. Duffield, it will be observed, called his paper 
“a plea,” but as well almost might a highwayman 
be said to p‘ead for your purse whilst he held a blunder- 
buss to your ear. He taunted motor car builders with 
“the licence of ink.” He told them that the Ford 
was better than a Rolls-Royce, and he gibed at their 
elegant gadgetts and refinement. The motor car 
owner wants it to drive, not to use as a school for 
mechanics, he told them, and ‘cars of the future 
must be designed upon the hypothesis, if not the 
moral certainty, that short only of wilful destructive- 
ness, their users will do to them everything they 
should not, or will not do to them anything that they 
should.” Lubrication Mr. Duffield’s béte noir. 
He deems it much too complex and he dislikes the 
pump and the pierced crank shaft. Give him splash 
lubrication for the engine and as few lubricators 
elsewhere as possible, not more than a dozen all told 
and all readily accessible, and he will be satisfied. 
It is small wonder that there were plenty of speakers 
and a healthy disagreement. For ourselves, we are 
on Mr. Duffield’s side, and for the paradoxical reason 
that we are engineers and are not very likely to make 
the mistakes that persons ignorant of the mechanic 
arts would make. It is just because we can sym- 
pathise with the feelings of the car when it is misused 
that we appreciate the necessity for cutting out all 
those little things which the normal purchaser can 
hardly be expected to understand, and which he is all 
too likely to neglect. Ford aimed at making a car 
as simple as it could be made. He got very near the 
mark, but there is more yet to be done. The present 
tendency is to stick more and more “ gadgetts ”’ on 
the car. That is bad engineering. The object should 
be to dispense with everything that can be done 
without—that was the moral of Mr. Duffield’s paper, 
and as good a moral for mechanical engineering as 
one could desire. 
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* * * * * 


Nort even the nature of the occasion 


hoa could awaken the company which 
Sinem, met on Monday last in a new wing 


of the Science Museum at South 
Kensington to enthusiasm. Yet the event was a memor- 
able one, not only because the building is the first part 
of a great scheme for the elevation of an adequate 





museum of the sciences, but because the two makers 





of the first aeroplane to cross the Atlantie—Messrs. 
Vickers and Rolls-Royce—presented that machine to 
the nation. Surely this double cause was sufficient 
to stir the company into vitality, but it failed to do so, 
and we think for this reason and no other—that men 
and women are very subject to the nature of their 
immediate environment, and that no one could feel 
enthusiastic surrounded by dull grey walls and gaunt 
pillars of armoured concrete. It is scarcely necessary 
to say that in due time the new buildings will lose 
their absolutely forbidding interior and _ exterior 
aspect. In one corner of the hall was shown a plaster 
model of part of the fagade as it will someday appear. 
It will have those severe and dignified lines that 
are called for in a great national building. The need 
of extending the Science Museum was decided by a 
committee in 1912, and plans were drawn up for the 
erection in three portions of a building which will 
extend from Exhibition-road to Queen’s Gate. In 
1913 the first, or eastern, portion was put in hand, 
and the whole of the structural shell was completed 
during the war. In 1918 the building was required 
for war purposes, and the spaces between the pillars 
were filled in with walls of light brickwork and with 
windows. When the work is continued these tem- 
porary structures will be removed, but as they are 
likely to remain for some time, it seemed desirable 
to make use of the space provided for some portion 
of the overcrowded exhibits, and it was decided to 
place the aeronautical collection in the new gallery. 
It is, we presume, now open, or will very soon be 
open, to the public, and will well repay a visit. Both 
historically and scientifically, the exhibit is one of 
exceptional interest. There one may see the remains 
of Stringfellow’s, Henson’s and Maxim’s machines 
cheek by jowl with examples of the latest engines and 
at least one complete machine—the Vickers-Vimy. It 
is interesting to note that the latter is in no sense an 
exceptional or special machine; it is the standard 
type built by Vickers for bombing Berlin converted 
to a peaceful use. Years hence people will look at it 
as a curiosity and perhaps wonder at it just as we 
do now when we contemplate Puffing Billy or the 
Rocket. 


* * * * * 


To commend to the attention of 


E ae our readers those parts of the 
Nationalisation. ‘ . ‘ ; 
presidential address to the Insti- 

tute of Marine Engineers which we 

printed last week would appear to be well-nigh 


an act of supererogation, for whoever read but the 
first few lines would scarcely turn his eyes from the 
page till he had read the last words. Lord Weir has 
always had at least one high quality as a public 
speaker—a directness and precision which leaves no 
doubt in the mind of his audience as to his meaning. 
He takes a clear view of his subjects, sees them from 
a single aspect and does not permit his reason to be 
bandied from doubt to doubt till it is lost in a mass 
of reservations. With him there is no “ drowsy 
equilibration of undetermined counsel.’ He drives 
towards his goal with a resolution and singleness of 
purpose which is not to be arrested or even hindered 
by the obstacles, pitfalls and snares which set lesser 
men on such a tortuous path that it is a wonder if 
ever they reach their journey’s end. A close observer 
of the causes of Britain’s greatness, he is a confirmed 
individualist and will have no truck or dealing with 
nationalisation. The framework of his objection to 
the Government control and management of indus- 
tries is set out in this address under five headings. 
They are not unfamiliar, but they gain twice their 
old foree coming from the lips of one who for many 
months was thrown into daily and hourly contact 
with the governmental mind. Lord Weir has been an 
industrialist and a business man for as long as he can 
remember. That he knows how business should be 
conducted is evident from the suecess of the firm of 
which he is head. He was able to contrast the con- 
duct of affairs by the Government with its conduct 
by the men of affairs whom he met in his daily work, 
and thatthe contrast was unfavourable is evident 
from the opinion he formed of the capability of the 
Government—of any Government—-to carry on great 
industries. But he does not stand alone in this respect. 
It is only the theorists who honestly believe that the 
efficiency of industries would be increased by nationali- 
sation, and we doubt if a careful sieving of the country 
would reveal half a dozen men experienced in the 
employment of labour and the management of 
industry who could as_ whole-heartedly express 
approval of Government control as Lord Weir ex- 
presses objection to it. He does not assert that the 
conduct of private enterprise is perfect, but what 
he does say, and in that we are perfectly at one with 
him, is that “if the spirit that assails private owner- 
ship were directed to the bettering of the existing 
system instead of to its overthrow, it is practically 
certain that the grievances and hardships com- 
plained of could be removed without recourse to 
gigantic experiments, the results and _ subsidiary 
effects of which no man is capable of predicting.” 


* * * * * 


In another part of the address to 


M oe ; which we have alluded in the pre- 
ao. ceding, note, Lord Weir expresses 


regret that the Press which can 
devote columns to a “ wholly unimportant House of 
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Lords inquiry ’’—obviously, the Douglas-Pennant 
case—dismisse; the moulders’ strike in a few words, 
“and with apparently little appreciation of the 
genuinely disastrous character and influence of the 
whole affair.” The anomaly, for an anomaly it is, 
could be explained in a few words by the merest 
tvro in a newspaper editorial office. The Douglas- 
Pennant case was one of human interest, and it is 
the human subjects that appeal to readers. If the 
moulders’ strike directly affected the public—as, for 
example, the railway strike did—then Lord Weir 
would find no reason to ¢omplain of the indifference 
of the Press. The man in the street does not know 
how seriously the strike is disturbing the industry 
of the country ; he does not know, because the effects 
reach him by devious ways, that it is keeping up the 
price of commodities, lowering the exchange value 
of money, and delaying the day when a shilling may 
he taken off the income tax. That the newspapers 
should tell him these things and that they should 
keep on telling him, we agree; but, as a matter of 
fact, they would find no little difficulty in getting 
him to read what they wrote. The technical and 
trade papers are, of course, in a different position. 
Their readers are only too well aware of the increasing 
harm that is being effected by’ the strike, and it is 
little more than waste of space to tell them. when 
they know already to their bitter cost ; but, never- 
theless, they will be interested by Lord Weir’s excellent 
summation of the effects of the strike. There is 
another aspect of the foundry position to which too 
little attention has been given. Lord. Weir points 
out that during the war relatively few new foundries 
were constructed, most of the war works consisting 
of machine shops and forges. As a consequence, 
“the machine shop capacity of the country is in- 
finitely greater than the foundry capacity, with the 
result that new foundry schemes are springing up all 
over the country to bring about the proper balance 
of production facilities.’ But there are no men for 
these foundries, and in another twelve months, unless 
the conditions of employment are changed there 
will be a shortage of five to seven thousand iron- 
moulders. This is a very serious prospect, and one 
which calls for earnest consideration. The means 
for meeting the demand exist, but they cannot be 
exercised unless the union restrictions on apprentice- 
ship are relaxed. 








Obituary. 


SIR JOHN JACKSON. 


THE engineering profession has suffered a severe 
loss by the death of Sir John Jackson, which occurred 
suddenly at Godalming on Sunday evening last. 

Sir John, who was the youngest son of the late Mr. 
Edward Jackson, of York, was born in that city on 
February 4th, 1851. He was therefore in his sixty- 
ninth year at the time of his death. After receiving 
his scholastic education in his native city, he worked 
for some time in engineering establishments at 
Newcastle-upon-Tyne, subsequently passing through 
the engineering course at Edinburgh University. 
Further engineering training was obtained during 
the three vears in which he worked in the business of 
his brother. It became quite evident at an early age, 
however, that he was destined to carve out a career 
for himself ; to become, in fact, an employer of labour 
himself, and not to remain in the service of others. 
At the time when many young engineers nowadays 
have not entirely completed their training he set up 
in business by himself as a civil engineering con- 
tractor, and successfully completed a number of small 
works on the Tyne. That was when he was but 
twenty-four years of age. The next year he under- 
took a partic:ilarly arduous piece of work in the com- 
pletion of the Stobecross Docks. on the north side of 
the Clyde at Glasgow. That undertaking, which 
necessitated the negotiation of some particularly 
troublesome foundation work in quicksands, and 
which he completed in considerably less than the 
contract time—three years instead of four—gave 
him a reputation for hydraulic works which not only 
brought him at once into prominence, but secured for 
him an abundance of work. He was soon entrusted 
with the carrying out of extensions in connection with 
the docks at Hartlepool, Middlesbrough, and North 
Sunderland, all of which he accomplished satisfac- 
torily. 

To give even a plain list of the very numerous 
works with which he was connected during his long 
and busy lifetime would take up more space than we 
can afford in the present instance, but mention must 
be made of some of the more important, though in 
doing so we shall make no attempt to preserve 
chronological order. To him was entrusted the con- 

truction of the last eight miles of the Manchester Ship 

Canal, work which entailed some particularly difficult 
engineering operations, which were not only success- 
tully performed, but in much less time than had been 
specified in his contract. For that achievement he 
received the honour of knighthood in 1895. 

The outstanding achievement of his career, how- 
ever, is considered to be the construction of the huge 
works in connection with the extension of the 
Admiralty Docks at Keyham. Prior to its inception 





it was impossible to dock warships having a length 
of 380ft., and in view of the evident fact that the 
lengths of men-of-war was rapidly on the increase, it 
was a matter of much concern to the Naval autho- 
rities that at such an important repairing station 
as Devonport was, and was bound to continue 
to be owing to its position, having regard, not 
only to the Channel and the Atlantic, but to the 
Mediterranean as well, accommodation could not 
be found there for the refitting and reconditioning 
even of vessels which at the time existed. The 
works carried out by Sir John Jackson resulted in 
extensions covering some 113 acres and in the practical 
doubling of the dockyard area. The operations com- 
prised, among other things, the forming of a new 
tidal basin, entered from the Hamoaze, and having an 
area of 10 acres; a closed basin having an area four 
times as great as the two largest basins which had up 
to then existed ; and three large graving docks, each of 
which was more than big enough to accommodate 
the longest warships afloat. The whole undertaking, 
which involved an expenditure of nearly £4,000,000. 
forms a wonderful example of what can be accom- 
plished by engineering skill and perseverance 

Other dock and harbour works on which Sir John 
was engaged at one time or another were the exten- 
sion of the Admiralty Pier at Dover and the formation 
of the commercial harbour at the same place; dock 
extensions at Methil, on the Forth, and at Swansea ; 
breakwaters and docks for the Burntisland Harbour 
Commissioners ; the deep-water lock at Barry, which 
is one of the largest of its type in the world; the 
naval harbour and graving dock at Simon’s Town, in 
Cape Colony; the docks, &¢., at Ferrol Arsenal 
for the Spanish Government ; the extension of the 
docks and other works at Pola for the Austro-Hun- 
garian Government ; a Jong breakwater at Victoria, 
in British Columbia; the extension of Tyne Docks ; 
and the improvement of Singapore Harbour. 

The foregoing list does not, however, exhaust the 
list of leading undertakings which were successfully 
completed by Sir John and his firm. Among others 
may be cited the foundations for the Tower Bridge, 
in London ; irrigation work in various parts, includ- 
ing Palestine, and especially in Mesopotamia, where 
the Great Hindia Barrage across the Euphrates was 
successfully completed not very long before the war 
began : and the construction of a port at Salif, on the 
Red Sea. 

Though chiefly concerned in port engineering and 
other hydraulic works, Sir John’s activities were by 
no means confined solely to that branch of civil 
engineering. To his skill and ingenuity was due the 
successful completion for the Chilian Government of 
the Transandian Railway from Arica, in Chili, to La 
Paz, in Bolivia, which line reaches the high altitude 
of between 14,000ft. and 15,000ft. above sea level. 
It is extremely probable that, but for the war, Sir 
John’s firm would even now be engaged in the con- 
struction of a second Siberian Railway. The pre- 
liminary negotiations for such an undertaking had 
already taken place, but of course had to be dis- 
continued on the outbreak of hostilities. 

At the outset of the war Sir John placed his own 
services and those of his firm at the disposal of the 
Government, and much useful work in connection 
with the formation of camps, &c., was carried out— 
the first part of it, at any rate, without profit. Im- 
portant work was also done on Salisbury Plain, 
Purfleet, Grantham, &e. 

In addition to his knighthood, which, as has been 
said above, was conferred in 1895, Sir:John was 
created Companion of the Victorian Order in 1910, 
on the completion of the Simon’s Town contract, 
which, by the way, had involved an expenditure of 
nearly £2,000,000. He was also an LL.D., a Fellow 
of the Royal Society of Edinburgh and of the Royal 
Geographical Society, and a Justice of the Peace. 
His foreign orders included the highest Chilian Order 
of Merit and the Spanish Order Grand Cross of Naval 
Merit. In addition to his other labours, he served 
on the Royal Commission appoimted to inquire into 
the war in South Africa. He had also been consulted 
by French engineers with reference to the construction 
of a bridge between Calais and Dover, and concerning 
the proposed Nicaraguan Canal by American engineer- 
ing friends. 

J. HARTLEY WICKSTEED. ¢ 

Mr. WICKSTEED, whose death at the advanced age 
of seventy-eight occurred on Tuesday last, was at 
one time a familiar figure at the Institution of Mech- 
anical Engineers, of which he was President in 1902-3, 
and was widely known for his sound qualities as an 
engineer and for a remarkable firmness of character. 
He had retired from business, but by his death 
we lose one who earried on for many years the best 
traditions of British machine tool making and who hed 
brought the construction of large testing machines to 
a pitch of the highest excellence. 

-It isinteresting to recall that his whc!e business career 
was spent with the firm with which his name ts asse- 
ciated. He served his time under Messrs. Joshua 
and George Buckton, and in course of time became 
head of the company. His inventions were many 
and various, and all were connected with testing 
machines and machine tools of different kinds ; but 
it is impossible to dissociate the work he did person- 





ally from the work of his firm, for all his engineering 
energies were devoted to placing the name of Joshua 
Buckton and Co. in the first rank. The machine tools 
madé under his direction all bore a characteristic 
stamp, which, we like to think, reflected in some 
measure the character of the man himself. They 
were all of solid description, with a simplicity and 
directness of design that was quite noticeable—as, for 
example, in the lathes produced during the revolution 
effected when high-speed steel was introduced. As 
is well known, Yorkshire toolmakers were the first 
to appreciate the meaning of the new steel, and 
Buckton’s at once took up the design both of lathes 
and reciprocating machines—planers, shapers, and 
slotting machines—to use it to full advantage. Indeed, 
Mr. Wicksteed was an acknowledged authority on 
reciprocating machines and studied all means to 
increase their efficiency and the accuracy of their 
output. We must not omit to mention, however, 
that to radial drills he gave close attention, and if he 
did not originate, he was one of the heartiest sup- 
porters of the tubular arm, the rigidity of which he 
was fond of demonstrating by showing that, whilst a 
complete cardboard roll was very stiff against twist- 
ing, one slit longitudinally could be distorted with 
ease. 

The manufacture of chains was another subject 
that attracted him, and he delivered, many years ago 
now, a notable lecture on ‘“‘ Chains: Past, Present, 
and Possible.” 

In a sense Mr. Wicksteed belonged to the old school, 
but his energy and his keen practical interest in all the 
most recent developments kept him during his long 
period of activity not only abreast of, but a little in 
advance of, his time. His name will long be treasured 
by all who take pride in British mechanical engi- 
neering. 


LIEUTENANT S. B. BRADLEY, R.A.F. 


(An appreciation ; contributed.) 


Ligut. STANLEY BLACKALL BRADLEY, R.A.F., who 
died, aged 32, as a result of the aeroplane accident 
at Caterham on the 11th inst., was privately educated 
at Cranleigh, subsequently training for four years 
in the Crewe works of the London and North-Western 
Railway Company. He then entered Caius College, 
Cambridge, where he remained three years studying 
engineering. On leaving the University he joined the 
firm of George Craddock and Co., Ltd., cf Wakefield, 
subsequently passing on to the firm’s house in India. 
An unfortunate accident which then befell him might 
well have cost him his life. Within a few hours of 
his arrival in Calcutta, he fell 60ft. from the window 
of his hotel. Helped by great pluck and the posses- 
sion of a splendid constitution, this accident left no 
more trace than a very slight limp. It had the effect, 
however, when the war came some years later, of 
delaying the achievement of his ambition to join the 
Air Service. However, he succeeded eventually, 
became a first-class pilot, and joined No. 110 Squadron, 
then forming part of the Independent Air Force, 
whose duty it was to carry out long-distance raids into 
Germany. When the war came to an end, he decided 
to remain, if possible, in air work, and he gladly 
accepted an invitation to join the staff of the Aircraft 
Travel and Transport Company. On the firm’s 
behalf he visited Brazil, but all the time he longed to 
be back in actual flying work, and when so allowed 
he joyfully became one of the small band of picked 
pilots to whom are entrusted the fast aircraft which 
fly between London and Paris. His death comes as 
an intense blow to his friends, to whom he will remain 
a splendid example of the courage and energy which 
went to the making of the Royal Air Force. 


W. LYON BROWNE. 

Tur death is announced as having taken place in 
Macedonia, on November 24th, of Mr. W. Lyon 
Browne, M. Inst. C.E., M. Can. Soc. C.E., M. Amer. 
Soe. C.E. Mr. Browne was an Old Salopian, and after 
getting his degree at the Lendon University worked 
some vears for Sir Douglas Fox on the Charing Cross 
and Hampstead Tube. He then went to Canada, 
where he was managing engineer of the Gaspé Coast 
Railway, afterwards becoming connected with the 
Montreal branch of Sir W. G. Armstrong, Whitworth 
and Co., Limited. In 1915 he returned to this country, 
and was made one of the civilian iss'st-nts of the 
Chief Inspector, Woolwich, during which time he 
was sent by the Government on tours of inspection 
of fuse-filling factories in America and Canada. In 
June of this year he went to Cavalla, Macedonia, in 
connection with the building of a railway for the 
Greek Government. There he contracted dysentery 
and died at Drama on the date mentioned above. 


J. M. WHILE 

TkE death took place on Sunday, December Mth, 
at Leamington, of Mr. J. M. While, for several years 
the general manager of the Barrow Hematite Steel 
Company, Limited, of which company he was also 
for a time one of the directors. 
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Virginian Mallet Locomotives. 


TEN Mallet locomotives, having a tractive power of 
147,200lb. working compound and 176,6001b. working 
simple, are now being delivered to the Virginian Railway 
by the American Locomotive Company. One of these 
gigantic machines is illustrated above. 

The authorities of the Virginian Railway are faced with 
the problem of handling a constantly increasing volume 
of traffic on an exceptionally difficult part of their system. 
The portion of the line between Elmore and Clark's Gap 
on the Deepwater division, a distance of about 14 miles, 
has a gradient for the last 114 miles of 2.97 per cent., 
with maximum compensated curves of 12 deg. For the 
first 2} miles the gradient is 0.5 per cent. This 14 miles 
stretch is all single track, and includes five tunnels, so 
that the use of an absolute block is imperative. / This is 
the crucial part of the entire system, as all th t tonnage 
of the Virginian Railway passes over it. 

During the last eleven years Mallet locomotives of 
ever-increasing size have been employed to handle this 
traffic, and the first instalment consisted of four engines 
of the 2-6-6—0 type, with a tractive effort of 70,800 lb. 
Next in sequence were eight of the same wheel arrange- 
ment, but with a tractive effort of 90,0001b. The third 
instalment consisted of one engine of the 2—8—8—2 type, 
with a tractive effort of 100,8001b. The fourth lot was 
six engines of the 2—8-8-2 type, with a tractive effort 
of 115,000 Ib. 

At present, trains passing over the mountain section 
are operated by one 2—6—6—0 type Mallet road engine, with 
a tractive effort of 90,000 lb. at the head, and two 2—-8-8—2 
Mallet pusher engines, with a tractive effort of 115,000 Ib. 
each, behind. The maximum tractive effort which can 
thus be applied to a train is 320,000 1b., which enables 
the three engines to handle 4500 tons in sixty cars, having 
an average weight for car and load of 75 tons. The traffic 


volume is still growing, and as the track is single, and as | 


it is not desired to increase the number of engines on any 
train above three, it has been found necessary to put stil] 
larger locomotives into service. The enormous locomo- 


tives under discussion were developed ia order to accom- | « A Sapa’ ; , 
| from Schenectady, N.Y., to Princeton, W. Va. 


plish this result. 

Upon receipt of these new engines, trains will be com- 
posed of one of the 2—8-8—2 Mallet engines, having a 
tractive effort of 115,000 1b. at the head, and two of the 
new 2-10-10-2 Mallet engines, having a tractive effort 
of 147,2001b., behind, giving a total tractive effort for 
the train of 409,4001b. This train will have a tonnage of 
5850 tons, the equivalent of seventy-eight cars, having 
an average weight for car and Joad of 75 tons. 

The 2-8—8-2 type Mallets which will be used on the 
head end of the train were built by the American Loco- 
motive Company in 1912 and 1913. At that time they 
were the most powerful locomotives in the world. 
exceeded by the new 2—10-10-2 type: 


2-10-10-2 
type. 


Per cent. 
increase. 


2-8-8-—2 
type. 
Total weight of engine, 
pounds 
Total weight, 
tender, pounds ; 
Heating surface, square feet 
Superheating surface, square 
teet ° o” s* 
Fractive effort, compound, 
pounds 
Tractive 
pounds 


te Xe 540,000 684,000 26.6 
engine and 
752,000 


6,909 


898,300... 19.: 
8,606 .. 24.8 


1,311 2,120 


; 7 115,000 147,200 
effort, 
176,600 


"simple, 


138,000 


Apart from the enormous weight and power of the 


locomotive as a whole, some of the dimensions of the | 
boiler are impressive, as showing the extent by which all | 


limits were exceeded in its design and construction. At 


the first course it is 105}in. in diameter outside, while the | 


outside diameter of the largest course is 112%in. The 
barrel is fitted with 381 tubes, 2}in. in diameter, and 
70 tubes, 5}in. in diameter and 25ft. long. 
chamber 36in. long is included. The fire-box is 1811/,,in. 
long and 108}in. wide. A total evaporative surface of 


8605 square feet and a superheating surface of 2120 square | 


feet are obtained. The design as a whole follows the 


The | 
following comparison shows the extent to which they are | 


A combustion | 


builders’ ordinary practice, differing from preceding 
designs only in modifications made necessary by the 
increased power. An automatic stoker is fitted. 

These engines were built at Schenectady, N.Y., and the 
contract called for delivery completely erected and ready 
for service on the Virginian Railway Company’s tracks. 
The dispatching arrangements involved considerable 
planning before the railway companies over whose roads 
the load had to travel were convinced that they could 
safely accept and move locomotives of such size and 
weight. It was first necessary to submit to each company 
a diagram showing the estimated height and width clear- 
ance dimensions and the distribution of weights on the 
axles. It was found impossible to send them completely 
assembled and moving dead on their own wheels, and 
after the consideration of many plans it was finally decided 
to leave the boiler on the frames, but trimmed of all 
outside parts and projections. The cab, low-pressure 
cylinders, and certain other parts were removed, and the 
remaining skeleton and the tender were forwarded on their 
own wheels. Each locomotive required one flat, one 
gondola and one box car to carry the loose and detached 
parts. 

Authority was eventually secured for dispatching in 
this manner, although under special operating instructions 
and vid detour routes. The full route was as follows : 

New York Central Railroad, Schenectady to Newberry, 
Jet. : 

Pennsylvania Railroad, a Columbia, Perryville 
Newark, Del., Porter, Delmar and Cape Charles. 


Cross Chesapeake Bay from Cape Charles to Port 


| Norfolk, Va., by float. 


N. and P.B.L. Railway, Norfolk and Western, and 
Virginian Railway, to Princeton, W. Va. 

The Norfolk and Western Railway was used only in the 
Norfolk district, as the Norfolk and Portsmouth Belt Lire 
Railway could not handle these engines direct to thei 
point of connection with the Virginian Railway. They 
could only be handled one at a time from Cape Charles 
to Norfolk, as there was only one float—the latest one 
built— suitable for the work. Each locomotive was 
accompanied by a messenger who had sleeping quarters 
fitted up in the cab, which was loaded on a flat car. 
Approximately two weeks was the actual running time 


Technical particulars are tabulated below. 


Virginian, Keilroad, Class 21010 


Road Number 802. 


4ft. 84in. 


Mallet Compound for the 
2 C.S. 684. 
Gauge of track 
Cylinders, diameter 
High-pressure 
Low -pressure 
Stroke .. 
Driving wheel diameter 
Boiler 
Inside diameter .. 
Pressure 


30in. 
48in. 
32in. 


56in. 


103kin. 
215 tb. 


Fire-box— 
Length 
Width .. 

Tubes— 
Number 
Length 


1811/,gin. 
108}in. 


381—2}in.; 70—5}in. 
25ft. 
Wheel base 
Driving 
Engine. . sits 
Engine and tender 


19ft. 10in. and 19ft. 10in. 

64ft. 3in. 

97ft. 

Weight in working order- 
Leading i ‘ 
Driving 
Trailing 
Engine. . 

Tender. . 


32,000 Ib., about 14} long tons 
. .617,000 Ib., about 275 long tons 

35,000 Ib., about 15.5 long tons 
. .684,000 Ib., about 305 long tons 
. .214,300 Ib., about 96 long tons 


Heating surface— 
Tubes 
Flues 
Fire-box 
Arch tubes .. 
es 
Superheater 

CGrate— 
Length 
Width .. 
Area .. 


5580 square feet 
2510 square feet 
437.5 square feet 
78.5 square feet 
8605 square feet 
2120 square feet 


1448in. 
108}in. 
108.7 square feet 





Tractive power 
Simple 
Compound ; 

Factor of adhesion 


176,600 Ib. 
147,200 Ib. 
4.19 


‘Tender 
Type 
Capacity, 


Fuel 


Eight-wheeled 
13,000 gallons 
Soft coal, 12 tons 


water 








The William Froude National Tank. 


On Thursday of last week, at the invitation of the 
Director of the National Physical Laboratory, we visited 
Teddington upon the occasion of an inspection of the 
William Froude National Experiment Tank by the members 
of the General Committee of Lloyd's Register of Shipping. 
The object of the inspection was to impress upon the ship- 
owners and shipbuilders of the country the necessity for 
increased financial support for the Tank for special research 
work apart from ordinary routine testing. 

In the course of a few remarks addressed to the members 
of the General Committee after the inspection had been 
made, Sir W. E. Smith, Vice-president of the Institution 
of Naval Architects, and now Chairman, in succession to 
the late Lord Rayleigh, of the Tank Advisory Committee, 
recalled the early history of tank experimental work in 
this country, and Sir Alfred Yarrow’s generosity in pro 
viding the money to erect and equip the tank at Tedding 
ton. In the early seventies, he said, William Froude 
discovered a means of towing ship models in such a way 
as to permit the towing force to be recorded, and developed 
a law of corresponding speeds. The Admiralty became 
interested, and assisted Froude to build a tank of a kind 
in a garden at Torquay. The work at first conducted 
there was confined to estimating the indicated horse-power 
required to drive a proposed form of ship at a given speed, 
but later on such subjects as the value and size of bilge 
keels, the effect of holing and flooding of compartments 
in warships, &c., were studied. He himself and Mr. 
Milton, of Lloyd’s Register, had served as junior assistants 
to Mr. Froude in the late seventies. When the success of 
Froude’s methods had been established, the Admiralty 
decided to build a much larger tank at Haslar, and that 
tank was still doing good work for the Navy. Some years 
ago Sir Alfred Yarrow offered to provide the money 
required to build and equip a tank for the carrying out of 
systematic research work on ship propulsion and for testing 
ship models for private shipbuilders and shipowners. 
The result of Sir Alfred’s generosity was the William 
Froude National Tank which they had just inspected. 
During the war the Tank had been employed for many 
Admiralty experiments, and had certainly done its share 
in securing the final victory. Thus paravanes, seaplane 
floats and hulls, submarine nets, and floating mines had, 
among other subjects, been studied experimentally at the 
Tank. 

Dealing with the financial side of the work, Sir William 
said that until quite recently they had received an annual 
grant from the Treasury of about £7000. This sum and 
the fees received for routine testing had to serve to meet 
maintenance expenses. The Royal Society had assumed 
financial liability for the Laboratory as a whole, but when 
the work of the Laboratory extended to the great extent 
to which it soon afterwards attained the Society, although 
it had never actually been called upon to implement its 
liability, decided, in fairness to its members, to withdraw 
from its responsibility. Quite recently the Government, 
through the Department of Scientific and Industrial 
Research, took charge of the financial side of the Labora- 
tory, and, so far as expenses required to meet ordinary 
routine work were concerned, they were now in a fairl) 
satisfactory position. But as regarded the carrying out 
of special research work at the Tank, they were still ham- 
pered financially, for the money received from the Treasury 
was not sufficient to meet the expenses of such special 
work. In the early days certain private firms had guaran- 
teed the subscription of ten annual instalments for the 
purpose of special research work. Of the sum so received 
they still had from four to five thousand pounds left, and 
out of this fund money was expended on the recommenda- 
tion of the Tank Advisory Committee upon particular 
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general research work of interest to all shipbuilders and 
owners. The smallness of this sum prevented them from 
carrying Out many researches of an important nature and 
of wide interest, and it was now thought necessary to 
uppeal to those who would benefit to assist financially in 
this aspect of the work of the ‘Tank. 








A Cheap and Simple Micro-Balance* 


TE balance described below is designed for maximum 
loads varying between 5 milligrammes and 5 decigrammes, 
and to weigh small drops of fluid absorbed in bits of filter 
paper rapidly and with an accuracy of one or two parts in 
1000. The balance was required to be reasonably robust 
and portable, and, above all, cheap. It has proved suit- 


able for its purpose, and also in weighing small samples 


of mixed powders. 
The principle is very simple. A light thread has its 
extremities attached to the lower ends of a pair of nearly 
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FIG. 1—DIAGRAM OF MICRO-BALANCE 
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vertical rods 2ft. or so apart, each of which is pivoted at 
a point very little above its centre of mass. Thus a very 
light load suspended at the middle of the thread causes a 
considerable depression at that point. The depression is 
not quite proportional to the load, but a series of five 
weights, one-fifth, two-fifths, &c., of the maximum load, 
gives the means of calibration. 

Detail of construction is illustrated in the diagrams, 
and is as follows:—The metal parts are built up of 
“Meccano ”’ strips of various lengths, fixed together 
where necessary by the small nuts and bolts supplied with 
the sets. The fixed framework consists of a long horizontal 
arm 2ft. in length, supported at a height of about lft. by 
a sort of tripod, as shown in Fig. 1, which has been drawn 
from a photograph in the paper. To the ends of the | 
horizontal beam are fixed short pieces bent twice at right | 
angles, so that they lie as shown in the plan at the end of | 
the beam—Fig. 2. 

Each of the two vertical suspended arms consists of two 
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FIGS. 2 TO 5—DETAILS 


strips, the lower a 25-hole one and the upper a 6-hole one, 

bolted together through their end holes. The purpose of | 
this articulation is to allow of ready variation of sensitive- | 
ness, as explained later. A short piece, jin. long, of glass | 
tubing with round 2d-off ends is cemented into the fifteenth | 
hole from the free (lower) end of the longer strip ; this hole | 
is slightly below the centre of niass of the compound strip. | 
A small nut and bolt a few holes lower brings the centre 
of mass down sufficiently and permits of adjustment. | 
The middle points of two short bits of copper wire are | 
joined by a thread of ordinary sewing silk, so that the free | 
length of thread is about equal to the distance A B— 
Fig. 2. One bit of wire is then passed through the end 
hole at A, through one of the glass tubes T, and through 


__* Extracted from a paper read before the Physical Society by 
Captain J. H. Shaxby. 








the end hole at B—bent temporarily toward A—so that 
the wires now lie flat on the outer sides of A and B, and 
keep the thread taut. The movable arm is thus suspended 
with remarkably little friction. The other arm is supported 
similarly at the other end of the fixed horizontal beam. 
Light aluminium vanes attached to the lower ends of the 
vertical arms play in water dashpots and keep the whole 
dead beat. 

A thin wire hook is also soldered on near the bottom of 
each arm—Fig. 3. Thin wire loops are attached to the 
ends of an unspun silk or other fine fibre of length equal 
to the distance between the pivots of the movable arms, 
the loops are slipped over the hooks and the lower ends of 
the movable arms thus linked together. The tension in the 
thread, and thus the sensitiveness of the balance, can be 
largely and immediately varied by changing the angle 
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A Novel Electric Vehicle Motor. 


A SPECIAL construction of electrical generator or motor 
with the stator capable of partial rotation about the rotor 
is frequently found in engineering laboratories. A machine 
of this construction is particularly suitable for use as an 
absorption brake for testing the output of prime movers, 
&c. The arrangement enables the power transmitted 
to the rotor to be measured without reference to the elec- 
trical output or losses of the machine. The stator carries 
a lever extending at right angles to the axis of rotation, 
and the driving torque is determined by balancing the 
tendency of the stator to rotate in the opposite direction 
to the rotor by,means of an adjustable weight attached 
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SECTION THROUGH MOTOR OF THE 


between the two strips which make up each compound 
movable arm. E 

The loads are supported by a very light aluminium foil 
clip loosely looped over the middle of the fibre ; the scrap 
of filter paper is inserted in this—Fig. 5. For powders 
a small thin—paper scale—pan replaces the clip. 

Weighings are made thus: The calibrating weights are 
inserted in turn, and the resulting depressions noted. In 
the case of weighing a drop the filter paper is included in 
all the observations. The depression due to the object to 
be weighed is finally observed, and its weight readily 
found from a calibration curve. 

The deflections were measured as follows :—A cardboard 
slider carrying ‘a zero mark, and pierced by a circular 
“‘ peephole’”’ about the size of the pupil of the eye, is 
attached to a millimetre scale, which is set up vertical 
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OF MICRO-BALANCE ~ 


2ft. or 3ft. in front of the balance. A small cardboard 
tube closed at one end was blackened inside, and across its 
mouth was stretched a fine fibre, which thus showed up 
sharp and white against the dark background of the 
interior of the tube. This was put an inch or two behind 
and slightly lower than the middle of the long balance fibre. 
If both fibres are horizontal a position can be found for the 


| slider on the scale, so that one fibre hides the other from 


an eye looking through the peephole when the clip is 
unloaded, and for each successive load. The deflections 
thus measured on the vertical scale are clearly equal large 


| multiples of the actual deflections of the middle of the 


balance fibre. 
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ELECTRIC AUTOMOBILE 


“DEY” 


to this lever, the actual movement of the stator being 
limited by suitable stops. With this apparatus the 
position of the weight on the lever and the speed of the 
rotor determine the horse-power output of the prime 
mover. A machine of this construction, however, apart 
from its use in the laboratory, possesses little interest for 
the engineer, and the natural development of the idea, 
namely, to drive the field system and armature of a gener- 
ator in opposite directions to obtain a larger output for a 
given size or weight of machine or similarly to obtain two 
separate dependent drives from a motor, while possessing 
more attractive possibilities, involves considerable con- 
structional difficulties. For example, it appears at first 
sight an interesting proposition to drive an alternator in 
this manner by means of a Ljungstrom turbine, but as 
the stator current must pass through slip rings, this at once 
limits the voltage and output of the alternator. With 
direct-current machinery the difficulties are even more pro- 
nounced, as it is not only necessary to provide slip rings 
for the main and field current, but also brush gear capable 
of rotating with the field system. In spite of these objec- 
tions, a direct-current motor of this type has recently been 
adopted for driving the American “ Dey” electric auto- 
mobile. It is claimed that the saving in the weight of the 
motor and the fact that the double drive obtained from the 
motor is differential in its action, thus eliminating ordinary 
differential gearing, are advantages which justify this com- 
plete departure from standard practice. We are indebted 
to the Electric Vehicle for the following particulars of the 
motor drive. The essential feature of the design consists 
in employing the armature and field system each to drive 
through reduction gearing one driving wheel. The gearing 
is arranged so that although the armature and field system 
rotate in opposite directions, the driving wheels rotate as 
required in the same direction. The construction of the 
motor is shown in the sectional drawing, the armature, 
which is a toothed Gramme ring, being external to the 
field. The field, which resembles that of the Mordey 
alternator, has six poles, all energised from one coil. The 
commutator is of the face type, inclined at an angle of 
10 deg. in order that the brushesshallhave a similar inclina- 
tion. The purpose of the inclination is to neutralise the 
increased friction of the brushes against their holder caused 
by centrifugal force at high speeds. 

The motor is centred on the centre line of the axle. 
An excentric, of 7/,,in. throw, is fixed to the outer end of 
each shaft. An internal gear wheel is carried by, and 
rotates upon, the field shaft excentric. An external 
stationary gear wheel concentric with the shaft is keyed 
to the motor housing and meshes with the internal gear 
wheel, which connects by means of a flexible jointed shaft 
to the wheel hub. At the armature end the construction 
differs by mounting the external gear wheel instead of the 
internal one upon the excentric, and keying the internal 
one fast to the housing. From this point the construction 
duplicates the other end. When the internal gear wheel is 
the rotating element, as at the field shaft end, the direction 
of rotation remains unchanged between the motor and 
the wheel, but with the external gear wheel the rotating 
member as used at the armature end the direction is 
reversed. The opposing directions of the motor elements 
are thus rectified without recourse to intermediate gears. 
The housing surrounding the motor and gearing is con- 
tinued with steel tubing extensions to the wheels. The 
connections from the brush gear and field winding pass 


' down the motor shaft to the slip rings. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, 


OLD LOCOMOTIVE FIRMS. 


Sir,—-I was much interested in the notes on the above subject 
by Mr. W. H. Booth, in your issue of the 28th ult., particularly 
those relating to the old *‘ Bury ”’ and * Fairbairn ”* engines of 
the Lancashire and Yorkshire Railway. I well remember, as 
a very small boy, seeing many of those “ mid” nineteenth 
eentury engines in regular service between Leeds and Pontefrac t 
running along the Midland 
Railway at Hunslet, the Lan- 
eashire and Yorkshire Railway 


invention developed into, and it can be put into quite practical 
constructions. The two shafts have to be set at a definite 
inclination. Incidentally it may be noted that the mechanism 
is & means of transmitting uniform angular motion between 
shafts at an angle, which a single universal joint does not accom- 
plish, the fluctuating character of its drive becoming prominent 
at considerable angularities. 

To round off this discussion of linkage speed mechanisms I 
should like also to refer to the interesting way in which in theory 
the two pair closed crossed linkage can be applied to form 2, 3, 4, 
and more speed mechanisms. It is easier to explain this in the 
a-pect it appears to the eye of mechanical instinct than by 
geometrical construction. Take a number of these ** twisted 
parallelograms "’ of equal size and arrange them together with 
similar angle: grouped round a centre, and fix the touching sides 





having running powers over 
the Midland Railway to Nor- 
menton. That would be about 
the year 1866, but to the best 
of my recollection several of 
these engines were still run- 
ning on the Leeds and Man- 
chester line as late as about 
the year 1871. I 
photograph of one of W. Fair- 
bairn’s engines, No. 14, Furness 
Railway, which I found at 
work on that line at Barrow so 
late as 1896. 

On the Furness Railway at 
thet time there were still work- 
ing two engines, Nos. 3 and 
4, built in 1846 by Bury, 
Curtis and Kenedy, Clarence 
Foundry, Liverpool. The 
diz.meter of cylinders was l4in., 
with stroke 24in. There were 
also eight of a later date, Nos. 
7, 8, 9, 10, 13, 14, 15, end 16, 
as illustrated, by W. Fairbairn 
and Co., Manchester. These 
old engines were in 2 beautiful 
state of No. 3 
especially—being the particular 
eare of the then locomotive 
superintendent, Mr. K. E. 
Mason, to whom was due their good keeping and the retention 
of all the original characteristics of the type—round fire-boxes, 
valves working over the top of the cylinders, &e. They were 
used for shunting purposes in Barrow yard and on the docks. 
The * Bury” No. 3 is now permanently placed in the railway 
station at Barrow, and I should think, taking into consideration 
that it was in constant work for over fifty years, it is one of the 
most carefully preserved links in the earlier history of the loco- 
motive in existence, and for this our most grateful thanks are 
due chiefly to Mr.-Mason, under whose care it was fortunate to 
BARKER. 


encluse * 





preservation 


be placed for so many years. We ee 
Leeds, December 6th. 


CHANGE SPEED LINKAGE GEAR. 


Sir,—I think Mr. Henry Davey’s inquiry in your issue of 
October 3lst respecting the above deserves a more extended 
reply than that given by Mr. Lonsley. I should say that the 
arrangement described by the latter cannot meet Mr. Davey’s 
conditions in several particulars. It cannot transmit either 
constant angular motion or constant torque. 

I presume Mr. Davey requires a mechanical 
perfect and complete, in that it converts from the one speed to 
the other by closed linkage coupling giving uniform angular 
speeds and torque pressures, without dead points, and not involv- 
ing fly-wheels or sliding or rolling mechanism. He is, of course, 
familiar with the beautiful and classical type, which comprises 
inthesimple case a disc with two crossed slides on its face engag- 
ing with pins on opposite cranks on a shaft at an excentricity 
with the dise equal to the crank throw. This involves slides, 
but these can be replaced by one of the true or approximately 
true straight line linkage mechanisms. 

I give on Fig. 1 what is perhaps the most practical of such 
arrangements using two true straight line motions in place of the 
slides. It will be seen, however, that it involves a large number of 
links which is a big price to pay for the elimination of the two 
sliding members. In practice, also, one of the cranks on the 
double-speed shaft must be formed as an overhang from the 
crank pin of the first crank on the end of the shaft. The straight 
line motions are of an interesting and little-known type, notable 
in that it gives what is comparatively a very long sweep of 
straight line movement, has its two fixed points wide apart and 
therefore firmly related to the accurate working of the linkage, 
and is symmetrical in action, describing a true straight line 
through the centre of, and at right angles to, the line joining the 
fixed points. The diameter of the dise need be no larger than 
if it carried slides on its face instead of the linkages. The con- 
necting links C of each of the five-link straight line motions A A 
B BC have to be made in ring form to clear the crank pins ; 
their joints to the radius links A A are to be placed at distance 
B*/A from the radii ends. Many variations of this scheme can 
be devised ; for instance, the use of approximate straight line 
motions, which would omit the links B B and connect the crank 
pins to the centre of connecting links C ; but this means a much 
larger diameter of disc to carry the linkages. 

The above is mainly of theoretical interest ; but back in my 
enthusiastic teens in the ‘eighties I devised a two-to-one speed 
mechanism, much more cheerful in appearance, which worked 
very nicely in model. I do not think it has been published 
It requires only two links between the two shafts, and 
it has therefore the minimum possible number of members. J 
evolved it out of an intricate study of the universal joint, and 
then discovered that it was a very neat derivative from the slotted 
dise and crank pair mechanism mentioned above. It is shown 
diagrammatically in Fig. 2. If the face of the slotted dize be 
developed into spherical form and the cranks be made of the 
conical description to pair correctly with the slides on the 
spherical surface, a two-to-one motion of uniform torque pres- 
sures and speeds will be transmitted from the crank shaft to 
the dise shaft; when the two shafts are set at the required 
“conical excentricity”’ or inclination to each other. Now 
slides on a spherical surface can be substituted by trunnion 
guide Jinks swinging on diametrical axes, This is what my 


movement 


before. 





FAIRBAIRN’S ENGINE, No. 14 


or links together. The radial links will form a multiple angle at 
the centre, but the angle of each linkage can take any dimension. 
Fix the first radial and add a link between each linkage and the 
next in a way to forma closed parallelogram of linkage: which 
constrain the angles to open out equally together. Then in 
effect is obtained a circular lazy tongs ; the radial next to the 
fixed one, when swung round the centre, pushe;s the next round 
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at double its speed, the next at three times, and so on. The 
interference of links prevents the radials rotating continuously ; 
but we have a mechanical construction for dividing any angle 
into any number of equal angles or for multiplying angular 
swing in truly uniform manner. The short and the long sides 
of each succession of linkages are to be either laid together or 
coupled by the extra links. If the linkages be graduated in 
size so that the long link of the one can form the short link of 
the next in succession, two links of each mechanism will coincide, 
and if single links be substituted for the coincident links, or if the 
latter be bound together, the mechanism becomes constrained 
without the use of the additional links. However, it grows 
rapidly in dimension. The diagrams in Figs. 3 and 4 present 
these linkages, 


I must apologise for asking for so much of your space, but 
these problems have absorbing interest for all those who love 
mechanical science for its own sake, and there are many sucl) 
among your readers, James WHITCHER. 
London, 8.W, 1, December 16th. 


ELECTRIC WELDING. 


Str,—-We thank the Quasi Are Company for their kind remark 
in your issue of the 5th inst., but the qualification of thei: 
original statement regarding Lloyd's Register is hardly com- 
plete, as the British Are Welding Company took powers unde: 
their articles of 1910 as shipbuilders. The British Are Welding 
Company do not build ships and have no intention of doing so, 
preferring as before to carry out welding as required for the 
recognised shipbuilders and ship repairers ; still, they could « 
so, and the statement as it stands may cause serious misunder 
standing. Collaborations with shipyards for welded ships on a 
large scale have been suggested, although, in the writer's opinion, 
such are not yet financially possible if our quality of work is 
to be maintained. 

May we point out that the essential difference between th« 
policy of the two companies is that the British Are Welding 
Company, as always, manufacture their own electrodes and 
design plant for their own use only on their own system, while 
the Quasi Are Company supply plant and electrodes on thei: 
own system to customers. We consider that the Quasi Arc 
Company’s claim as regards Lloyd’s Register in correspondenc: 
and in their advertisements requires limitation to the supply of 
electrodes to customers. 

For THe Britisx Arc WELDING Co., Limiren, 
R. 8S. KENNEDY, 


B London, E. 14, December 10th. Managing Director. 








SoME experiments were recently carried out at the 
Randfontein Mine, South Africa, under the supervision 
of Mr. H. H. Hoole, with the object of determining the 
proportions of a tank in which the solids suspended in 
mine water might be precipitated. After several trials 
a tank 60ft. long by 2ft. wide by 7ft. 6in. deep was built. 
The water entered at one end and escaped at the other, 
having to pass a set of launders for about one-third of the 
tank’s length. It was found that the tank could deal with 
9000 gallons per hour and give an effluent with only 0.007 
per cent. of solids, even when the inflow varied rapidly 
and contained up to 5 per cent. of solids. The water was 
slightly acid. 

THE second of the Safety pamphlets issued by the 
Factory Department of the Home-office dea!s with the 
protection of hoists, gives a number of recommenda ions, 
and points out that the mos! fruitful causes of accidents 
are crushes between the cage and the door linte!s or other 


Swain Sc. 


projections in the hoist well, and falls down the well. 
Prac ically the whole of the former would be prevented 
by fitting a collapsib’e gate on the cage itself, with an 
interlocking mechanism to ensure that, unless it is closed, 
the cage cannot be started. If gates are not practicable, 
projec ions in the well shafc that cannot be removed should 
be bevelled off and lin'els of doorways and window open- 
ings should be provided with bevel boards. To prevent 
fails down the well, each doorway should have a door fitted 
flush with the inside of the well, and so eons ructed that 
it cannot be opened until the cage is at res: opposite it, 
and that it must be elosed and fastened before the cage 
can be moved away. Several patented arrangements for 
the purpose are illustrated. : 
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Equipment for Constructing 
Concrete Buildings. 


WE are indebted to their designer, Mr. H. C. Johnson, 
for the following particulars regarding the method adopted 
by him for placing the concrete of the recently constructed 
machine shop at Cork of Henry Ford and Son, Limited. 

The shop itself is, in effect, composed of two buildings, 
each 352ft. long by 66ft. wide, connected by a covered 
craneway 50ft. wide. The tower, which was used to 
deposit the concrete for the buildings and with which this 
article is largely concerned, was moved down this craneway 
first on one side to construct one building and then across 
and up the other side to construct the other building. 

The tower, which was 70ft. high and was constructed 
of 44in. by 44in. timbers braced by 4}in. by 2in. timbers, 
rested on and was fixed to two 12in. by 6in. timbers placed 
horizontally. The latter were braced with 12in. by 6in. 
struts and I }in. bolts, and the whole rested on three 5in. 
diameter old boiler tubes filled with concrete, which acted 
as rollers and travelled cn two more 12in. by 6in. ground 
timbers. The first-mentioned 12in. by 6in. timbers were 
long enough to take a hoist-house and hoist, which was a 
ene-ton Wadsworth roller friciion hoist driven by an 
8 horse-power motor giving a hoisting speed of 60ft. per 
minute. 

The bucket was made out of a half-yard skip by removing 
the lifting yoke and placing two pairs of short angles pro- 
lecting below the bottom of the bucket, each pair being 
joined to a plate through which ran a 1 jin. axle about 10in. 
below the underside of the bucket and L4in. off a vertical 

















SIDE VIEW OF TOWER AND CHUTE 


line through the centre of gravicy of the bucket and load. 
This arrangement was adopted to ensure that the rollers, 
which were fixed to a light frame on the bucket lip, should 
keep the latter in contact with the front guides and thus 
cause the bucket to tip and discharge into the hopper 
when it arrived at the top of the tower. The bucket was 
made to tip in two directions—backward at the bottom of 
the tower totake the concrete from the wagons, and forward 
at the top of the tower to discharge into the hopper. The 
bucket frame was composed of timber and angle framing 
braced by corner plates, and was maintained in a vertical 
posi! ion by plates running each side of the side guide timbers 
fixed to the tower. 

The hoisting cable, which was }in. diameter, ran hori- 
zontally from the friction hoist under and around a 12in. 
diameter grooved wheel, vertically up, over two other 
wheels, and centrally down the tower to an eye in the top 
of the bucket frame. About 5ft. up from the eye two $in. 
wire cables were woven into the fin. cable. They ran down 
under the upper horizontal member of the bucket frame, 
then slightly backward behind two hooks projecting from 
the bucket, and then on tc the bucket axle, and were the 
means by which the bucket was lifted from the horizontal 
charging position to the vertical position for hoisting. On 
the ?in. cable a clamp was so fixed that when the bucket 
had reached the desired position the lever of the hoist 
was automatically thrown cr dropped to the braking 
position. When the bucket had been filled from the wagon 
the operator simply lifted the hoist lever on to a trigger, 
thus throwing and holding the friction roller, which worked 
on an excentric bearing, into“contact with the wheel of 
the hoisting drum, the before-mentioned clamp throwing 
the trigger from under the lever. The boom was made up 
on the job in two sections of 3in. by 3in. by fin. angle iron 
and very lightly braced with lin. by }in. flats. 

The chute was made of 16-gauge metal removable in 
two sections, the upper being fixed and the lower being 
capable of swinging through 360 deg. The chute passed 
through the boom, the angle with the horizontal being 
about 27 deg. An auxiliary chute in telescopic pipe form 
was employed for pouring the crane girder. A movable 





door governed the flow through it. The guy wires were 
four in number and of }in. cable. They ran one from each 
corner of the tower, their lower ends terminating in a rope 
block and falls to allow for moving. 

Moving the tower was accomplished by disconnecting 
the hoisting rope from the hoisting drum, putting on a in. 
cable, running it through a snatch block fixed to a 12in. by 
6in. timber placed across the forward ends of the 12in. by 
6in. ground timbers and back to the tower, thus giving a 
2 to 1 purchase and enabling the tower to move itself. An 
auxiliary hoist for the steel was also operated by the 
friction hoist, the main cable being disconnected and a 
lighter one substituted for the steel and formwork hoisting. 

The entire equipment, except the friction hoist, was 
designed and built on the site at a time when material 
was difficult to obtain, which accounts for the use of odd 
articles of which the tower is made. Views showing 
various portions of the work are given herewith and on 
page 614. The engraving on this page shows a side view 
of the tower. The lowest illustration on page 614 gives a 
general view of the tower and the work upon which it was 
used. It also shows the track over which the concrete 
wagons were moved to the foot of the tower. The bucket 
can be seen in the backward position ready to receive the 
charge of concrete from the wagon. The object in having 
the raised track was to limit the usual hole in the ground 
into which the bucket would have to drop to be in a vertical 
position to receive the concrete without tilting. The 
notice boards on the left will be noticed. They read as 
follows :—(1) Do not step on the s‘eel; keep on planks. 
(2) Carpenters must prevent sawdust getting between 
reinforcing steel. (3) Deposit concrete only where shown. 
(4) Dump only on concrete already placed. The top 
view shows concrete being placed on the roof of the 
machine shop and also the auxiliary chute.. The 
centre view shows concrete being placed on the fourteenth 
bay of building No. 1. That bay was poured in record time 
—that is, three hours and ten minutes—at a cost of £3 7s., 
whereas the first, second, and third bays averaged about 
eight and a-quarter hours at a cost of £11 13s. In their cases, 
however, the crane shown in the background was used for 
hoisting the concrete in half-yard skips. 
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THE MIDLANDS AND STAFFORDSHIRE 


(From our own Correspondent. ) 


Advance in Staffordshire Marked Bars. 


Tuis week the Staffordshire Marked Bar Iron 
Association has officially advanced prices 10s. per ton. 
This brings the basis rate up to £25 10s., the Earl of 
Dudley’s price to £25 12s. 6d., and John Bradley and Co.’s 
(Stourbridge) price to £26 10s. The superseded prices 
lasted four and a-half months, since it was at the beginning 
of August last that the previous change was made. Prices 
were then increased £2 per ton at a single leap, the occa- 
sion of so large a rise having been the 6s. per ton advance 
in coal, then authorised by the Coal Controller. Upon 
the same occasion, it will be remembered, Staffordshire 
and Lancashire unmarked or ‘‘Crown”’ bars were ad- 
vanced on the minimum 30s. per ton, bringing the basis 
to £22 10s. and £23 10s. upwards. The advance announced 
this week carries with it an equal advance of 10s. per ton 
on best sheets and hoops rolled by the marked iron houses, 
and 10s. also upon iron boiler plates. The action of the 
Association has not taken the market by surprise. Indeed, 
the surprise, where any exists, is rather that the Associa- 
tion have been so modest. A rise of 20s. per ton would 
have scarcely been astonishing. Merchant bars, as I 
have shown in this letter for a couple of months past, have 
been steadily advancing in price all that time, and it is only 
what was to have been expected that the best iron firms 
would themselves take some official action before the year 
went out. They are to be congratulated upon the whole 
upon only having moved up to the extent I have recorded. 
The Association is, wisely enough, always’ very cautious 
in its action, never moving until it is quite sure of the 
solidity of the ground beneath its feet. Once, however, 
it does move up, it does move, and it is very conservative 
in dropping again. The chief effect of its action this week 
is to strengthen very materially all the other departments 
of the market. The bulk of the trade therefore warmly 
welcomes the action which it has been seen fit to pursue. 
Upon the export iron trade also the influence of the step 
which has been taken will be very important. It has long 
been recognised in the British Colonies and abroad that 
any course pursued by the Staffordshire Marked Bar 
Association may be safely regarded as a most reliable 
guide to the course and prospective expectations of the 


Whole British iron market. Quotations have finally 


advanced under the influence of the just-conceded 7} per 
cent. increase in ironworkers’ wages, which, by the way, 
makes an aggregate advance in wages for the year of 
664 per cent., and raises the puddling rate to the abnormal 
figure of 36s. 5d. per ton. The makers of best bar iron are 
at date extremely busy, and have their order books filled 
for several months at the current rate of £25 per ton. 
The activity in shipbuilding involves a large consumption 
of high-class material for cables, chains, &c. The North 
Staffordshire mills are turning out big quantities of large 
sized bars for such purposes as engineering shafting. 


Merchant Iron Conditions. 


The merchant iron market shows increased 
strengthin alldepartments. Demandisfar beyondsupply, 
largely on account of truck shortage, which makes it quite 
impossible for furnaces or mills to maintain output. 
Producers are all heavily committed ; most of them are 
seriously embarrassed by the accumulations of stuff 
awaiting transport, and in the circumstances they are not 
anxious to put additional orders on the books. This has 
had an important stiffening effect on the prices even of 
unmarked bars. Some makers are quoting bars of nut 
and bolt quality 10s. dearer, but they do not appear to be 
meeting with any encouragement. There is a good deal 





of inactivity in the Darlaston district at present, Orders 











have to be booked for iron rounds at £26 10s. Owing to 
the scarcity of steel, makers of iron rounds find an enlarged 
range open te them, and they are anxious to encourage this 
development by a closer approximation of prices. They 
have therefore conceded haltf-a-crown off the regular price 
of £26 12s. 6d. for good orders. A fair amount of business 
is being done at the enhanced minima for strip. American 
competition is no longer a serious factor. As much as 
£26 10s. is paid for some classes of light steel strip. 


Phenomenal Prices in Sheet Trade. 


Very high prices are mentioned for sheets. They 
do not represent actual business, however, but the barrier 
put up by millowners who are disinclined to sell. Under 
the continued stringency, values have definitely hardened, 
but £39 would probably represent the present position 
with regard to 24-gauge galvanised corrugated sheets, 
while black doubles are worth anything up to £30. Tin- 
plates have become very scarce, making it difficult for 
Birmingham and Black Country merchants to place any 
orders whatever. In this line the recent formidable 
competition of America has happily disappeared. An 
eloquent expression of the feeling of black plate makers 
at the present phenomenal prices they are called upon to 
pay is voiced by a consumer this week, who writes : 
‘Two months ago there was no difficulty in placing con- 
tracts for black plate of 18 to 30 B.W.G. at £30 per ton ; 
now makers are asking up to £38 10s. per ton, and tin- 
plates, which are the same material tinned, are offered in 
South Wales at £45 per ton, a difference of £6 10s. per ton 
for tinning only, which is practically the pre-war difference, 
when ingot tin was half to-day’s price and labour propor- 
tionately less. Black plate, pre-war, could be bought 
from £7 15s. to £8 15s.” 


Dearer Pig Iron. 


While pig iron prices on the Birmingham market 
are nominally unchanged, sellers easily realise from 2s. 6d. 
to 5s. per ton increase on actual transactions. Foundry 
qualities are still being sought for stock, as a tremendous 
rush for castings must ensue upon a settlement of the iron- 
founders’ strike, and producers do not want to lose any 
further time for want of raw material. The scarcity of 
pig iron has been increased by the reversion of a number 
of furnaces to the production of basic iron, which is in very 
great demand for steel purposes. The steel shortage has 
quickened the demand for basic pigs. Several additional 
furnaces have been put on them in the Midlands. The 
current price is 180s. for basic iron. Prices on the open 
market this week are :—South Staffordshire: Part-mine 
forge, 185s.; foundry, 192s. 6d.; cold blast, 285s. North- 
amptonshire: Forge, 165s.; No. 3 foundry, 170s.; No. 2, 
172s.; No. 1, 174s. Derbyshire: Grey forge, 170s. to 
175s.; foundry, 180s. to 185s., net at makers’ works. 
Makers of pig iron still bind their customers to pay on 
their contracts the equivalent of any increased cost accru- 
ing from higher railway rates, dearer fuel, &c. 





Raw Steel in Short Supply. 


The shortage of semi-finished steel is becoming more 
acute than of late, and is keeping down the output of sheets, 
small bars, and wire. A typical experience is that of a 
large sheet maker who has just been informed by a South 
Wales steel billet firm that the supply of trucks has 
restricted their consignments of coal and pig iron to about 
50 per cent. of the normal. They can therefore give no 
promise whatever for deliveries of raw steel. In another 
case a steel billet maker expressed his inability to accept 
business for delivery before April. The Welsh steel works 
generally are accepting Midlands billet business for future 
delivery, the most important undertaking supplies in the 
first or second week in January, though this is mainly con- 
tingent on adequate railway transport to furnish raw 
material. Prices of steel are all substantially higher, 
actual transactions, it is said, being on the basis of 15s. 
to £1 over the nominal quotations. While a good deal of 
half-finished steel was booked last week at £16 5s., the 
latest bookings range from £16 10s. to £17, according to 
the period of delivery. American material to be shipped in 
January will cost about the same. The recent advance 
of £2 in steel wire rods makes the price about £21 10s. at 
works, which is still sufficiently low to preclude the prob- 
ability of competition either from America or Belgium. 
The rolled steel situation has become much more stringent 
owing to the practical disappearance of America from the 
field of international competition. Many finished steel 
firms this week decline to give any quotations. The 
scarcity of structural steel is proving a formidable obstacle 
to the completion of numerous important new undertak- 
ings, and it is understood that large orders for such steel 
are held up at some works. 


Moulders’ Dispute. 


Employers are more hopeful this week concerning 
the outcome of the moulders’ London conference. Speak- 
ing hereabouts to the men, Mr. J. E. Davison declared 
that if the increase in the cost of living alone were to 
determine the award that would be granted to the 
moulders, they would not get the 15s. they were demand- 
ing, but 20s. 7d. He was not, he said, holding out great 
hopes of an offer of 15s. on Wednesday, or half that 
amount, but in any case he asked the men to accept the 
recommendation of the National Councils to go back to 
work upon that recommendation. During the week un- 
successful efforts have been made by the moulders on 
strike to induce moulders in certain parts of Rowley 
Regis, a locality lying between Dudley and Cannock Chase, 
who do not belong to their union, to join in the struggle. 
The men have refused to leave their employment, and 
there have been hostile demonstrations against them by 
the strikers. A lively dispute over the recognition of 
trade union cards is proceeding between the Friendly 
Society and the Workers’ Union and the Gas, Municipal, 
and General Workers’ Union at West Bromwich. Some 
four or five months ago the ironfounders struck work at 
one foundry, because a member of the Gasmen’s Union 
was employed as a moulder, and refused to join the iron- 
founders’ society. Other foundries in the district have 
been affected, and ever since there has been-considerable 
bitterness, A passing incident of the moulders’ strike in 
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the Langley Green district, one of the localities outside 
Birmingham, is a combination of a number of the strikers 
who have formed a company, and, having acquired pre- 
mises, hope on the conclusion of the struggle to start in 
business co-operatively. The local women’s organiser 
of the Workers’ Union reports that an award of an advance 
of 3s. 6d. a week has been made, to commence upon the 
first pay-day following December 22nd, on the earnings 
of all women in the engineering and foundry trades who 
are eighteen years of age and upwards. An application 
was made for a 15s. a week increase, and the decision has 
been arrived at as a result of negotiations between repre- 
sentatives of the women’s unions and of the Engineering 
Employers’ Federation meeting at York. 


Edge Tool Workers’ Wages. 


The Heavy Edge Tool Manufacturers of Birming- 
ham, Oldbury, Cannock, Wolverhampton, Wednesbury, 
and Stourbridge, in which some 4000 workers are engaged, 
are in negotiation with the secretary of the men for a 
minimum price list. Pending a settlement it has been 
decided to pay a flat rate advance of 5s. per week from the 
first pay-day in December, in addition to the present 
bonus of 34s. per week, and making the bonus 39s. 


The Ironworks Coal Trade. 


Inquiries show that the drop in the price of house 
coal has benefited some of the Staffordshire ironmasters 
a little. It is recognised that house coal is now cheaper 
than the nuts generally used for industrial purposes 
throughout the Black Country, and, as a result of the 
reduced price of 10s. a ton, it is possible for manufacturers 
to purchase house coal cheaper than industrial coal. It 
is asserted that the colliery proprietors have during the 
past week declined to allow coal dealers to have their 
regular supplies on the ground that it is far better for them 
to dispose of the coal to local manufacturers. The ques- 
tion of absenteeism in the Black Country mines was 
touched upon at a local meeting of delegates a few days 
ago. The agent said there was a tendency now the war 
was over for the men to indulge in more holidays. He 
regretted that the district was losing its proud record, and 
that the percentage of absenteeism was growing. It 
was important that absenteeism should be greatly reduced. 
Chiefly owing to water trouble the men were able to work 
in only the thin coal seams in the bulk of the mines. 
Several delegates supported the remarks of the agent, and 
it was decided to make an appeal to the men on the lines 
indicated. 


Railway Wagon Building—State or Private, which ? 


The decision of the Government to arrange for 
the building of railway wagons by the State has evoked 
a great deal of criticism in Birmingham, where, of course, 
the industry is one of first importance. Generally it may 
be said that the companies established in the West Mid- 
lands claim that all the requirements of the country can be 
met, whilst the figures given by Sir Eric Geddes are at 
once challenged as being “ misleading and inaccurate.” 
The challenge to private firms which it is suggested is 
implied in the action of the Government has been boldly 
and with no loss of time taken up by Mr. F. Dudley 
Docker, chairman of the Metropolitan Carriage, Wagon, 
and Finance Company. The importance of the wagon- 
building industry to Birmingham may be gauged by the 
fact that there in the three large companies principally 
concerned in the work the capital involved is over twelve 
millions sterling. Inquiries show that the companies 
concerned view the proposal for State manufacture with 
something like consternation. It is contended here that 
the suggested cost of manufacture at Woolwich must be 
pure guesswork, as the Government has had no experience 
whatever to go upon. With regard to the railway com- 
panies’ costs, there is no information as to what, if any- 
thing, is included for rents, rates, taxes, or general working 
expenses. Sir Eric Geddes states that at Woolwich 
12-ton wagons are being built at £297, as against £395 
outside. As a matter of fact, a few firms in Birmingham 
manufacturing private owners’ wagons will to-day under- 
take to supply a minimum of 5000 °12-ton vehicles, with 
the maximum number of doors, at £250 each, delivery to 
commence immediately the necessary material can be 
marshalled. Orders at that price have, in fact, been 
placed within the past week or two. There is absolutely 
no necessity for the Government to consider the establish- 
ment of national factories for the building of rolling stock, 
because, as all the world knows, private builders can supply 
all that are required at a much less cost than the Govern- 
ment article. While the Government is talking about a 
State wagon factory, means already exist for cheaper and 
quicker production at well-equipped Midland works. 
Mr. Docker says the Metropolitan Wagon Company can 
deliver 500 per week. It may be safely assumed that 
a commercial leader so highly placed as Mr. Docker would 
not make such a statement thoughtlessly. He knows the 
facts, and he is also aware of the capacity of the works in 
question. Happily the Birmingham builders have so far 
won their case, that the Transport Ministry has this week 
communicated to the last-named concern as here :—‘ As 
you are prepared to quote for early delivery of wagons, 
the following railway companies, namely, the Great 
Northern, Lancashire and Yorkshire, South-Eastern, 
London and South-Western, Great Central, and Great 
Western, are being asked to place themselves in com- 
munication with you with a view to giving you an oppor- 
tunity of submitting tenders.’’ The end, however, of this 
controversy has not yet been reached, unless I very much 
mistake. 








LANCASHIRE. 


(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general condition of the iron and steel trades 
is now affected by the near approach of the holidays, and 
it appears to be almost universally believed that after the 
recess there will be another rise in almost all prices. This 





idea alone is suflicient inducement to place more orders 
before the end of the year, but it is now difficult to get any 
seller to accept a contract without vexatious conditions 
as to a variation of the price in the event of certain con- 
tingencies. Sellers require to be protected against all 
the effects of a rise of 50 per cent. in railway rates, and it is 
difficult to arrive at any fixed price until one can judge of 
the probable increase of expenses which would result 
from this change. We need badly to get a return to definite 
prices, even if they are to be much higher than they have 
been. The general engineering demand for all materials 
is, of course, affected by the fact that work cannot be 
carried on briskly until the supply of iron castings is 
resumed. 


Metals. 


The main movement in the metal markets has 
been in tin, which is now approaching the extravagant 
prices seen during the height of the war, but the founda- 
tion of the advance is more solid now than it was then. 
The low American exchange and the enormous apprecia- 
tion of silver work together to bring about higher prices 
for tin, and there are many who now believe that the 
quotation may rise to £350 per ton before a serious reaction 
sets in. America, by reason of the exchange, has an 
advantage of about £6@ per ton over Great Britain, and 
we do not forget that America paid as much as £400 per 
ton for tin when the exchange was far less favourable than 
it is to-day. There is no doubt that the demand for tin- 
plates is enormous, and that America is likely to increase 
her output indefinitely, for the prices at which the tinned 
food products of the United States can be sold enables 
that great trade to pay excessive prices for the packages. 
In this country the engineering demand for tin is lessened 
at the moment ; but this is only a temporary matter, and 
may be put right early in the New Year. The output of 
tin does not seem to be seriously increased by the tempta- 
tion of high prices, and, of course, these prices do not appear 
so high when reckoned in silver as they do when calcu- 
lated in our depreciated paper currency. Copper has been 
a fairly steady market, with some tendency to advance 
again. The Government stocks were reduced during 
November, and at the beginning of this month they stood 
at only 14,867 tons. The settlement of the American coal 
strike may lead to a better home consumption, and in any 
case the exchange is now so much against us that we cannot 
expect to get very cheap copper from that source. Some- 
thing might be said now about the advantage of buying 
more old metal, now that it is comparatively cheap, and 
more especially old yellow brass. The cost of making yellow 
brass—70 and 30—is at present market rates £93 per ton, 
and the old metal can be bought at about £58, or at most 
£60 per ton. It is not very probable that either copper or 
spelter will be very much cheaper in 1920 than they now 
are; but even if we allow for a fall in refined copper to 
£80 per ton, and a fall in spelter to £30 per ton—which is 
highly unlikely—even then old yellow brass of a good 
quality, bought now, would remain quite a good invest- 
ment. Much the same might be said in favour of building 
up stocks of good scrap gun-metal, which could probably be 
obtained now at about £80 per ton. The stoppage of a 
good deal of engineering work has caused dealers in old 
meta’s to find a difficulty in disposing of their accumula- 
tions, and they are much more inclined to accept com- 
paratively low prices in order to clear their accumulations. 
Spelter has been quite a strong market of late, although 
there was a slight set-back at the end of last week. The 
total rise since the market began to go up last August is 
£15 per ton, or about 40 per cent. The American 
market has been dull, and the consumption there has 
no doubt suffered from the coal strike and the labour 
disturbances generally, but there does not seem to be any 
probability of getting cheaper spelter from America. The 
demand for galvanised iron here is very strong, and high 
prices are being paid quite cheerfully, so that the con- 
sumption of spelter in that trade is fairly well assured for 
the next few months. Higher prices are now being asked 
for zine sheets, up to £73 and £74 per ton for 8ft. by 
3ft. by 10 g. Jn the lead market it seems possible that 
we have at last reached the limits of the advance. There 
is still a good deal of speculative buying, and those specu- 
lators who desire to realise their profits do not find much 
trouble in selling, but if, as seems likely, the dispute at 
the Australian mines be settled by the end of the year, it 
is possible that speculators will accept the warning, and 
try to get free from the market before any large arrivals 
of Australian lead can reach this market. The Govern- 
ment stocks at the beginning of the month were given as 
59,912 tons, with a reduction of 4920 tons. 


Pig Iron. 


There is talk here of higher prices for foundry 
iron next year, and already the few sellers of Derbyshire 
iron are indisposed to accept the old price of £9 7s. 6d., 
delivered in Manchester. There were quotations at £9 10s., 
but probably in some cases it would have been possible 
to place an order at £9 7s. 6d. There is very little other 
foundry iron being offered, and if there were any serious 
desire to buy just now there would not be nearly enough to 
satisfy the market. The uncertainty about the moulders’ 
strike, however, prevents a good deal of buying, especially 
as many consumers have secured enough iron to go on 
with. It is believed here that the moulders will come in 
at the beginning of the year ; but it would be rash to make 
too sure about the matter. Scotch iron is reported firmer, 
and it is doubtful whether any could be bought here at 
less than 215s. per ton delivered. 


Finished Material. 

The market was very strong, and the demand 
far in excess of supply, but the only official alteration in 
the prices was an advance of 10s. per ton on Lancashire 
manufactured iron. This is taken to be the preliminary 
of a more substantial advance in January. 


Scrap. 
The only scrap which is in demand is heavy 
wrought scrap, for which some buyers are now paying 
£8 5s., after trying to get enough at £7 15s. and £8 per ton. 





Of course, dealers are no more satisfied than they were 
before, believing as they do that the price of new iron 
justifies at least £10 for heavy wrought scrap, and there 
is not very much business doing. In cast scrap and steel 
scrap, however, there is practically no business, although 
the latter may revive a little if the foundry strike is settled. 


35,000 h.-p. Turbo-alternator. 


On Monday last the new 35,000 horse-power 
turbo-alternator at Stuart-street power station, Man- 
chester, did its first official day’s run. This machine is 
the largest so far installed in any power station in this 
country. Its addition has brought the total capacity 
of the three Manchester generating stations up to 720,000 
kilowatts, while the plant at Stuart-street alone has a 
capacity of 52,000 kilowatts. The turbine and condensers 
have been built by Richardsons, Westgarth and Co., 
Limited, and the alternator by Metropolitan Vickers 
Electrical Company. The turbine is of the combined 
impulse and reaction type, with a built-up rotor, having 
a forged steel centre and forged and nickel steel dises. 
The impulse and reaction blading is of nickel steel and the 
intermediate pressure blading of bronze. The maximum 
length of blades is 16}in. The nozzle belt is of cast steel. 
The turbine is designed for a steam pressure of 200 1b. per 
square inch, and a maximum permissible temperature of 
750 deg. Fah. The speed is 1500 revolutions per minute, 
and the consumption on full load with steam at 600 deg. 
Fah. temperature and 28in. vacuum is 11.9 |b. per kilo- 
watt-hour. ‘The condenser has 40,000 square feet of cooling 
surface, and there are two steam jet kinetic type air pumps. 
The circulating pumps are in duplicate, of the turbine 
type built by Mather and Platt, Limited. They are 
capable of delivering 18,000 gallons per minute. The 
alternator has a solid rotor, weighing 344 tons complete, 
and the stator weighs 66 tons. It requires 70,000 cubic 
feet of air per hour for ventilation, and this is supplied 
by fans on the rotor shaft, and is filtered by Heenan and 
Froude duplicate wet-air filters. The total weight of the 
whole plant is 344 tons, the total height from the floor 
level being 28ft. and overall length 42ft. 


Scientific Management. 


This was the subject of a paper read before the 
Manchester Association of Engineers on Saturday, Decem 
ber 13th, by Mr. H. W. Allingham, M.I. Mech. E. The 
author said that this country will be better able to compete 
in the world’s markets and the world will be better able to 
produce at the cheapest rate by adopting scientific manage- 
ment, which bases its methods on the treatment of all 
work as a scientific problem to be studied in such detail 
as may be warranted by the probable financial return. 
He said it is far too common for the directors to engage 
a works manager and leave everything to him because 
he is supposed to ‘‘ know his job.” He in turn hires a 
foreman, who also “* knows his job.”” The foremen engage 
workmen who know their job, the result being that 90 per 
cent. of the machine tools are only producing half of what 
they might produce. The author said he had found it less 
difficult to conquer the prejudices of the worker than those 
of the staff, and mentioned a case which came to his notice 
recently in a factory when it first started to set rates by 
the analysis of operations into elements with a stop- 
watch. On going out into the works with the watch, a 
man drilling a series of holes of different sizes in steel was 
approached. The man looked at him and at the watch, 
and growled, “ If you think you are going to make me 
work harder, you are mistaken.’’ The group was joined by 
two other union men, one being the department delegate. 
The investigator replied, ‘‘ No, I think you are working 
too hard, and your efforts are not being used to the best 
advantage.”” The two men watched the time study taken, 
and were quite favourably impressed when the investi- 
gator pointed out that the machine—a three-spindle semi- 
sensitive drill—while suitable for the 3/,,in. and °/,,in. 
holes, was too light for in. holes; the jig clamps could be 
modified to make for faster handling with less effort ; 
and a table could be provided on a level with the drilling 
machine table to prevent lifting the jig and job, weighing 
32 Ib. together, to the floor each time, because the machine 
table was too small. 


The Ministry of Transport. 


The directors of the Manchester Chamber of 
Commerce have decided to urge strongly that on any 
committee which the Government sets up to manage or 
control the railways the traders should be adequately 
represented. So far there has been no talk of traders’ 
representation, although the Advisory Committee of the 
Ministry of Transport is to have four representatives of 
Labour. 

BarRow-tN-FurRNeEsS, Thursday. 


Hematites. 


There is no change to report in the general con- 
dition of the hematite pig iron trade of North Lancashire 
and Cumberland. The activity is maintained at the same 
level and a good output is being registered, but smelters 
are experiencing transport difficulties, not only with regard 
to obtaining raw materials, but in giving deliveries. Last 
week at Millom it was found necessary to damp down 
three furnaces, as there was a shortage of coke, but later 
on, with supplies coming to hand, the furnaces were got 
into operation again. The matter of the delivery of iron 
is a serious one, especially at Barrow, where usually there 
is a good consumptive demand, metal going direct to the 
steel-producing plant, but with this plant idle the output 
is being sold outside the district, and wagon shortage is 
delaying deliveries. The demand for iron is fair, but there 
is not a big rush of business. Apart from the existing 
unsettled condition of things, there is usually a quietness 
at this time of the year. Prices are steady, with mixed 
numbers of Bessemer iron at £10 4s. 6d. to £10 12s. 6d. 
per ton f.o.t., with special brands at £11 12s. 6d. per ton 
f.o.t. 


Iron Ore. 


There is a good steady demand for hematite 
iron ore, and there is practically no metal available for 
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outside users. Prices are steady, with native qualities 
at 50s. per ton net at mines, and Spanish ores are at 
52s. 6d. per ton c.i.f. 


Steel. 


There are no new features to report in the steel 
trade. At Workington the mills are pretty busy on rail- 
way material and other sorts, but at Barrow there is still 
nothing being done, and the whole of the plant is standing 
idle. Steel generally is in quiet demand, with heavy rails 
at £17 10s. to £18 per ton, with light rails at £19, 5s. to 
£21 per ton. Billets are quiet at £17 per ton, and there is 
nothing being done in steel shipbuilding material, with 
ship plates at £18 15s. per ton and boiler plates at £24 per 
ton. 


Fuel. 


The demand for coal is brisk, with steam sorts 
at 36s. 6d. per ton delivered. Coke is in steady request, 
with East Coast sorts at 57s. per ton delivered to West 
Coast furnaces. 


Shipbuilding and Engineering. 


During the current year Vickers Limited have 
launched H.M.S. Diomede, a light cruiser, and a floating 
dock for the British Government, and an oil tank vessel 
for the Anglo-American Oil Company, Limited, besides 
various small vesse's. They ave also building an airship 
of the scouting class for Japan. 








SHEFFIELD. 
(From our own Correspondent. ) 


Steel. 


THE steel trade continues to gain strength, and 
present conditions are wholly in favour of sellers. An 
increasing demand from home and overseas markets for 
mild steel, accompanied by the comparative breakdown of 
railway transport, has created a distinct scarcity, so that 
billets and rolled material are hard to obtain. It is now 
difficult to place ordérs. Makers can sell more than they 
can produce at the newly advanced prices, and these are 
still going up. Local houses are insisting on £17 for soft 
basic quality. Soft steel wire rods have gone up £2 to 
£21 10s., and the demand for these exceeds output. Several 
large home consumers of steel have shown their confidence 
in the future by placing contracts to cover nearly the whole 
of next year. The local open-hearth furnaces are working 
better than at any time since the end of the war. They 
are not, however, at their maximum output, because 
deliveries are kept down by insufficient rolling capacity. 
in this connection it is interesting to learn that Hadfields 
and one other local firm are each installing a couple of 
electrically driven rod mills. The revival in the crucible 
steel department is being maintained. The majority of 
the furnaces are on full time. The new hours of working, 
however, involve the loss of a third of the daily output. 
It is now only possible to carry out two heats per day 
instead of three, as in the past. Crucible carbon steel is 
wanted in many markets. The high-speed department is 
quiet and makers are still receiving back from munition 
works stores quantities of their own makes of steel which 
were unused when the war ended. America is fortunately 
buying more liberally of this expensive material, and with 
the rate of exchange in favour of Sheffield the prospects 
of this trade in the immediate future are more hopeful. 
It is cheaper to buy Sheffield high-speed steel in the United 
States than the home-made product with the cost of freight 
and duty added to the Sheffield prices. 


Iron and Scrap. 


Heavy tonnages of pig iron badly wanted by 
users are held up at the furnaces because railway wagons are 
not available. This state of things would have brought a 
good deal of industry to a standstill had the foundries 
been working. The latter have fairly large stocks to 
begin on when the strike is over and operations resumed. 
Derbyshire foundry pig fetches £9 5s. to £9 7s. delivered, 
and forge £8 12s. 6d. or thereabouts. Bar and hoop iron 
are extremely scarce. Prices have not yet been altered, 
but an advance in the new year is regarded as certain, 
The scrap market is quiet, except as regards heavy steel, 
which is in demand, but the chief grievance here relates 
to transport. The railway companies are treating the 
carrying of scrap as traffic of little importance, and it 
stands almost at the bottom of the waiting list. As more 
scrap than pig iron is charged into the steel furnace, it isa 
more important factor in the industry than new material. 
(Good heavy scrap fetches about £7 5s. to £7 10s. delivered. 
It is doubtful whether the price has ever been so low before 
in relation to the price of pig iron, and it pays the steel 
maker to use the largest possible proportion of it. 


Drop Forgings. 


The manufacture of drop stampings in steel may 
be described as one of Sheffield’s new industries, and it is 
making great progress. The city now contains numerous 
plants, both heavy and light, and they are engaged on a 
wide variety of work. In the heavy department stampings 
of great size are oow being made, and the requirements 
of the automobile industry are keeping many of the 
machines fully occupied. By the game process the blanks 
of vast quantities of hand tools, knives, qnd scissors are 
being turned out. The industry is handicapped by a 
scarcity of really capable die sinkers. 


Foreign Competition. 


There is still a good deal of talk about foreign 
competition with local products, but little actual evidence 
of it. Those best qualified to judge hold that it does not 
exist to any extent worthy of consideration. American 
steel is off the market, although agents are offering to book 
contracts for delivery some time. No Lorraine steel has 
come into the country nor is any looked for in the early 


future. Progress in production in that centre is stopped 
by the want of coke, and the ironmasters have been com- 
pelled to contract for large supplies of the fuel in England. 
The Belgian iron and steel works are congested with orders, 
and their output being limited, there is little Belgian 
material available for this country. Some Swedish con- 
signments of bar iron have, however, raached this district. 


Tungsten. 


The Board of Trade has published an article 
explaining the nature of the trades which have been 
scheduled in the Imports and Exports Regulation Bill as 
key industries, and the list includes several of immediate 
interest to Sheffield. With regard to tungsten powder 
and ferro-tungsten we are told that attempts to make 
these alloy metals in England before the war failed by 
reason of German competition, and when war broke out 
Germany was supplying practically the whole world, 
notwithstanding that the richest ore mines were situated 
in British territory. During the war the manufacture was 
successfully established in this country, and its importance 
was deemed so great that it was started also in the United 
States, France, Italy,and Japan. There isalso a particular 
form of tungsten powder which is required in quite small 
quantities for compressing into slugs and hammering 
out into solid tungsten objects, such as electrodes for 
wireless valves and X-ray tubes. These slugs are also 
drawn into tungsten wire and used for metallic filament 
lamps. The British output of this material is not yet 
equal to requirements, but it is hoped that very shortly 
we shall be in a position to meet domestic needs with some 
to spare for export. We may supplement this information 
with the fact that the British output of tungsten suitable 
for alloying steels is now very considerably in excess 
of home requirements. The provision of facilities for its 
manufacture appears to have been overdone considerably. 
It is said that one of the half-dozen factories could supply 
all that the steel trade can consume. A certain quantity 
is being exported to the United States and Europe. A 
proposal was recently brought before the United States 
Legislature to impose a duty of a dollar per pound on 
imported tungsten and on the tungsten content of material 
in which it is used. ‘Had that been carried out the 
American duty already being charged on high-speed steel 
imported from Sheffield would have been increased by 
6d. per pound. The proposal, however, has fallen through 
for the time being, and is not likely to be revived for a 
long period. The United States is not yet self-contained 
as regards this commodity, and owing to its excessive cost 
users are buying considerable quantities from England. 


Magnets. 


The same article states that permanent steel 
magnets are used not only in magnetos, which are on the 
list of key industries, but also for field telegraphs and 
telephones of all descriptions, electricity meters, and many 
other purposes. The magnetos and magnets used in this 
country before the war were supplied by Germany. When 
war broke out a group of firms in Sheffield took up the 
manufacture of magnets, and so far as quality is concerned 
have been very successful in their production. Consider- 
able capital was, however, laid out to do this. The article 
goes on to remark that the total number of magnets used 
for magnetos is probably small, and if magnets used for 
other purposes are allowed to be freely imported it is 
improbable that the manufacture in this country of 
magnets for magnetos will be continued. If the result 
should be that for the production of magnetos we are 
dependent upon foreign supplies of magnets, it is obvious 
that it would be of very little use to protect the manu- 
facture of magnetos. 


Gauges. 


The article further says that this country now 
has capacity for turning out all the ordinary fixed limit 
gauges which would be required in ordinary engineering 
processes, but it is still unable to supply its own needs in 
respect of micrometers, vernier gauges, and certain other 
types. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


General Trade Conditions. 


THE staple industries on the North-East Coast 
continue in a very healthy condition, no sign of weakening 
being visible in any important department, and great 
activity is the rule rather than the exception. Business 
in abundance is offered in almost every section of trade, 
and signs are not wanting that with a rather more settled 
feeling in financial circles there would be a distinct boom. 
The coal trade is faced with a phenomenal demand, and 
some of the works engaged on finished iron and steel 
material are so full of work that they hardly know which 
way toturn. In fact, orders are having to be turned down. 
The great pressure of demand for pig iron is also unabated> 
It might have been thought that the prolonged strike 
in the foundries would have eased the position inasmuch 
as all deliveries in the North of England have practically 
ceased during the last few weeks. But it appears to have 
made no appreciable difference, as far as the satisfaction 
of demand in other directions is concerned. The present 
position in the shipbuilding and engineering trades is very 
satisfactory, and the outlook decidedly encouraging. 
Numerous inquiries are circulating for new tonnage for 
British and foreign owners, and many orders have been 
booked during the past few weeks. 


Cleveland Iron Trade. 


There is no substantial change in the position of 
the Cleveland iron trade. Ironmasters still refuse to open 
their books for deliveries over the first quarter of next 
year or even for January, and this attitude lends colour 
to the now prevailing opinion that the New Year will see 
an all-round advance in pig iron prices. Costs of pro- 





of the producers that present selling prices leave a very 


narrow margin of profit. It is, moreover, reported that 
the price of coke is to be advanced, and if this be so a rise 
in pig iron prices is inevitable. On unexpired portions of 
existing contracts only 1}d. per ton extra can be charged 
for every | per cent. rise in railway rates, but if coke prices 
advance the opportunity will be secured to make an 
advance in pig iron prices such as will leave the makers 
with a more adequate margin of profit. Meanwhile pro- 
ducers decline to commit themselves to forward business. 
The lack of trucks is still pronounced, and in order to 
improve deliveries to home consumers increasing use is 
being made of water-borne traffic. This is a rather cost'y 
process, but some Scottish consumers are prepared to 
bear the cost in order to get the iron. Shipments abroad 
are showing a good improvement, Belgium continuing to 
import on a fairly large sca’e ; but the scarcity of tonnage 
is a retarding influence. No. 3 Cleveland pig iron, No. 4 
foundry, and No. 4 forge are all quoted at 160s., and 
No. 1 at 207s. 6d. for home’consumption, 5s. per ton more 
being asked’in each case where the iron is to be exported. 


Hematite Pig Iron. 


East Coast hematite pig iron is very difficult to 
procure, but this probably is only a temporary difficulty 
until the question of values is settled, as it is understood 
that makers have some stocks on hand. The demand, of 
course, is likely to expand with the New Year, but until 
then is not likely to be heavy. From abroad there is not 
a very strong inquiry, the Ita’ian market being still idie, 
thovgh Be!gium is still taking fair quantities at 205s. 
for mixed numbers f.o.b. and 207s. 6d. for No. 1. The 
home quotations are 200s. and 202s. 6d. per ton respec- 
tively. 


Iron-making Materials. 


Business in foreign ore is on the quiet side. 
Buyers are showing no inclination to come on to the 
market, and the searcity of tonnage tends to make business 
still more difficult. Coke is still somewhat scarce, but 
the needs of the furnaces are being met notwithstanding 
many difficulties in relation to the supply of trucks. At 
the time of writing prices were unchanged, but an advance 
is expected. 


Manufactured Iron and Steel. 


Immense activity prevails in every department 
of the manufactured iron and steel trades. Business 1s 
exceedingiy brisk, with signs all round of its becoming 
mere active in every branch. Orders, in fact, are having 
to be turned down wholesale simply because guarantee 
of delivery cannot be given, so overwhe!med are manu- 
facturers with work in the fulfilment of running contracts. 
The boom in the galvanised sheet trade is still a most 
remarkable feature. The export demand is reported to 
be on a stupendous scale, and a large volume of business 
is passing. Plant is being kept running which is urgently 
in need of repairs, and, although the millowners have not 
yet made known their intentions, a fairly long stoppage 
over the holidays to enable repair work to be carried out 
seems very probable. Prices are unchanged, but show a 
marked upward tendency. The following are the prin- 
cipal quotations :—Steel angles, £18 10s.;~ steel joists, 
£18 15s.; steel ship, bridge, and tank plates, £18 15s.; steel 
rounds and squares, 3in. to 5}in., £19 17s. 6d.; under 3in., 
£21 10s.; steel flats, £18 15s. to £21 10s., according to 
size; heavy steel rails, £17 10s.; steel sheets, £20 5s. to 
£23 5s., according to size ; common iron bars, £22 10s.; 
marked bars, £25 to £25 10s.; gas strip iron, £22 15s.; 
steel hoops, £23 10s.; steel strip, £22 10s.; black sheets, 
£29; galvanised sheets, £40. In the export trade there 
are no fixed prices, these being a matter of negotiation in 
each case, but generally higher figures are demanded. 


The Coal Trade. 


The general coal situation is as tight as ever, 
prices continue to harden, and the whole market position 
is one of strenuous tension and uncertainty. Merchants 
are beset with orders, which continue to stream in with- 
out intermission from every conceivable quarter, and are 
quite unable to secure a tithe of the fuel necessary to 
complete even a fair proportion, collieries being unable 
to supply or even promise provisionally to enter into com- 
mitments to any extent. The question of next year’s 
supplies is engaging serious attention and thought, and 
merchants seem to be more anxious than ever to cover 
their requirements as far as possible, but the collieries are 
already so far booked up ahead that they give only scant 
consideration in most cases. Just now the call from 
France for fuel of all kinds is gigantic, and there is no 
doubt that should this continue in anything like its present 
volume prices will inevitably move upward rapidly, 
owing to the keen competition among merchants for 
supplies. Norway and Sweden are also good customers, 
and would be better and more profitable customers still 
if collieries could fulfil the orders which are being constantly 
pressed forward. This week the Swedish State Railways 
are asking for tenders for 100,000 tons of best steams. 
There is, however, very little possibility of securing supplies 
on the North-East Coast. It is stated that none of the 
collieries are tendering direct ; the business, therefore, is 
presumably left with the merchants, who are not well 
placed at present for dealing with the matter owing to the 
coal famine. Only oddments have been offered, and in 
these circumstances merchants have turned their eyes to 
Scotland, where it is hoped that at least 30,000 tons may 
be secured from Fifeshire steams. Best Blyth and Tyne 
steams, as in the case of all other classes of steams, are 
rigidly maintained at full quotations. Gas and coking 
coals are very well sold, and for any oddments thrown on 
the market there is the keenest competition at full current 
values. There is also strong competition for bunker coals. 
The demand for coke is insatiable. Makers of heavy coke 
of every description are besieged with inquiries, which 
applies in equal measure to gas coke, which is phenomenally 
firm. The question of trucks and wagons, which in most 
cases was giving signs of improvement, has again assumed 
an acute stage of shortage, and the collieries are experienc- 
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the pits working. The following are the forward open 
market quotations :—Northumberlands: Best Blyth 
steams, 100s.; Tyne prime steams, 95s. to 100s.; second 
steams, 95s.; best smalls, 80s.; second steam smalls, 
70s. to 75s.; best screened households, 100s. Durhams : 
Best gas, 85s. upwards ; Wear special gas, 90s. upwards ; 
second gas, 75s. to 80s.; smithy and coking unscreened, 
75s. to 85s.; bunkers for British boats, 80s. to 85s.; and 
for neutral steamers, 90s, to 95s.; best beehive foundry 
coke, 110s.; patent oven coke, 105s. to 110s.; gas coke, 
107s. 6d. to 110s. 


Steel Mill Men’s Wages. 


The men employed in the steel mills on Teesside 
have rejected an offer made by the employers regarding 
their application for an arrangement whereby their rates 
should be influenced by the sliding scale which now applies 
to the smelters. The employers offered to merge all 
existing war advances and to give something en account. 
The men could then come under the same sliding scale 
arrangement as the smelters, and be subject to advances 
and reductions under this scale. This arrangement would, 
it is claimed, give the men some security for the future, 
and would have the advantage of enabling the employers 
to know where they stood with regard to contracting. 
The men, however, feel that the employers have not treated 
them as fairly and as generously as they anticipated, and 
have rejected the offer. The position now is that overtures 
will be made to the employers to increase it. At the meet- 
ing at which the employers’ offer was considered, demands 
were made that the National Executive should be asked 
for permission to tender notices in order to bring pressure 
to bear on the employers. This policy, however, was 
strongly discountenanced, and the men urged not to resort 
to any rash measures, but to enable their representatives 
to bring about a satisfactory settlement. 








SCOTLAND 


(From our own Correspondent.) 


Sir William Ramsay Memorial. 


Some time ago it was decided to erect a memorial 
to Sir William Ramsay in Glasgow University. On Thurs- 
day of last week a memorial meda!lion, executed by Mr. 
G. H. Paulin from designs prepared by Sir John J. Burnet, 
was unveiled by Principal Sir Donald MacAlister. 


Miscellaneous. 


The number of vessels undergoing repairs or 
fitting out has reached an abnormal total on the upper 
reaches of the Clyde, and loading and discharging space is 
becoming very cramped and a considerable amount of 
extra movement is entailed. The French-owned steamer 
Seine is to ship the engine of a German submarine, which 
will be utilised for a new merchant ship built in France. 
This engine, weighing 75 tons, will be put on board in one 
lift by the crane at Finnieston, Glasgow. Three 50-ton 
boilers are to be shipped to France by the French-owned 
steamer Graville, formerly the Adjusteur. Among the 
newest contracts recently announced in the shipbuilding 
line is one for five large steamers of 14,000 tons each for 
the P. and O. Company, to be built by Messrs. Harland 
and Wo!lff. Some of these will be built on-the Clyde, while 
it is said that operations have already been begun on one 
or two at the Belfast yard. 


Pig Iron. 


A fair business has been done in Scotch pig iron 
during the past week. Supplies of hematite and foundry 
grades are improving, and deliveries are more easily 
obtained. The home demand, however, is still absorbing 
the bulk of the output. In any case, the cost of freightage 
added to the current price of about 210s. per ton and over, 
makes pig iron a very dear commodity for overseas con- 
sumers. Imports of ore are more satisfactory. 


Finished Iron and Steel. 


There is a very large demand for all descriptions 
of steel and iron material, and the approach of the New 
Year holidays is accentuating the pressure on the works. 
Prices still show a tendency to advance, but buyers are 
apparently paying more attention to deliveries than quota- 
tions. At the steel works an abnormal demand exists for 
ship plates. For current orders eight or ten weeks delivery 
is named, and no guarantee is given. Prices are now in 
the region of £30. Sectional material is also in strong 
demand, especially for constructional work. Steel sheets 
remain very firm and active, both for home and export. 
Australian, Indian and South American buyers are once 
again in the market. Quotations for sheets are also 
round about £30 per ton, while the galvanised article is 
on a level of £36 per ton. At the malleable bar iron works 
makers are up to the eyes in work, and even though outputs 
are large, practically nothing in the way of export can be 
done, owing to home demands. The price is on a level of 
£22 per ton and upwards. Wrought iron and steel tubes 
are very busy. Engineering firms are extremely active, 
more especially in the electrical departments. 


Coal. 


While the Scotch coal trade is still a little un- 
settled, owing to the decrease in the price of certain 
qualities, business generally is very active. Outputs are 
comparatively good and are quickly taken up. Industrial 
demands are fully maintained and house coal is hard 
pressed; in fact, some merchants have had to deliver 
certain quantities of “‘ bing” coal. Shipments from the 
West of Scotland and Irish destinations are still rather 
curtailed, but fair consignments have gone to allied 
countries. | Lothian and Fifeshire collievies have done a 
good turnover in neutral shipment, the latter chiefly with 
Scandinavian and Dutch ports. The aggregate shipments 
from Scottish ports during the past week amounted to 
136,967 tons, compared with 169,292 tons in the preceding 
week and 87,382 tons in the same week last year. Ell 





coal is about 83s. and 86s. neutral and 68s. and 76s. allied - 
splint, 88s. to 91s. neutral and 71s. to 72s. allied; treble 
nuts, 78s. 6d. and 65s., f.o.b. Glasgow... First-class steam, 
100s. and 70s.;° third-¢lass steams, 85s. and 66s.; treble 
nuts, 72s. 6d. and 65s. neutral and allied respectively, 
f.o.b. Methil or Burntisland. First-class screened coal, 
95s. and 68s.; secondary qua'ities, 78s. 6d. and 65s. per 
ton, f.o.b. Leith. The Swedish State Railways are again 
inviting tenders for supplies of coal, but it is said that the 
Scotch collieries are already so well sold that only very small 
quantities, if any, will be offered. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Limitation of Colliery Profits. 


THE action of the Government in dropping 
the Coal Industry Emergency Bill, which limited colliery 
profits, came as a great surprise to members of the trade 
in this district, who, although much interested in the situa- 
tion which has been Created, are nevertheless not inclined 
to accord much, if any, sympathy to the Government in 
its present dilemma. Too frequently, unfortunately, 
have the interests of the owners and others engaged in the 
industry been ignored during the time of Government 
control, and too often have the demands of the men been 
conceded with little thought of the possible permanent 
effect of such concessions on the trade. It is curious that 
the wheel of events now practically brings the Government 
into the position of having to turn to the coalowners to 
help them out of its difficulties. Without any parlia- 
mentary authority the Government arranged its pro- 
gramme respecting the prices of coal—that is, for home use 

on the assumption that Is. 2d. per ton profit would be 
allowed on all coal raised, and it is not easy for the Govern- 
ment to make another violent change by putting on again 
the 10s. per ton or any part of it. The result is that unless 
the Government faces the prospect of a possible call on 
the Treasury it must make some arrangement with the 
coalowners, who are governed by the provisions of the 
Coal Control Agreement (Confirmation) Act, under which 
the Government is called upon to compensate collieries on 
the basis of theirstandard of percentage profits, and where 
collieries are making profits in excess of their standard 
they are permitted to retain 15 per cent. of such excess. 
It has to be remembered that the Coal Control Agreement 
(Confirmation) Act was practically the outcome of a 
voluntary arrangement between the coalowners and the 
Coal Controller, and there appears to be no reason why a 
satisfactory solution of the present difficulties cannot be 
found on voluntary lines. There are many points on which 
the Government and the coalowners are in agreement, 
such as, for instance, the provision of adequate supplies 
for home consumption at reasonable prices ; but at the 
same time there must be less Government control. 
Undoubtedly the owners would go a long way towards 
meeting the Government if they could secure more freedom 
to manage their own affairs. 


Coal Exports. 


Discussion continues to be pretty active concern- 
ing the future of the coal export trade. Now that business 
is more or less concluded for this year attention is con- 
centrated on what may be the future conditions. Almost 
daily official intimation has been looked for regarding the 
abolition of the licensing system. First, it was expected 
that this system would be wiped out as from the beginning 
of this month; then it was thought that it would be 
removed as from the middle of the month, and hopes have 
been entertained that the new year would see an end of 
the regulations; but now the question is being raised 
whether the prospects are quite so bright and fears are 
entertained that the date of freedom may be longer 
deferred. From what can be ascertained the Bureau des 
Charbons at Paris is to continue in existence and will 
carry out the functions of the distribution of all coals 
imported into France. Possibly the system of authorisa- 
tions in force in France will be abandoned and importers 
will be free to arrange for the importation of all the coals 
they can arrange, but it is now rumoured that the 
authorities in London are not so keen on doing away with 
the licensing system in this country, and it is believed 
that that view has been strengthened as the result of the 
representations made by France and Italy concerning the 
necessity, not only for larger quantities of coal being sup 
plied to those countries, but for some steps being taken by 
this country to supply the coals at more reasonable prices. 
If France and Italy are to have substantially greater quan- 
tities of coal, then that can only be at the expense of other 
cguntries. This accounts for the rumours that a closer 
supervision may be exercised over the release of coals to 
countries classed as neutral. In any event it is time that 
the trade was informed of the measures proposed so that 
the new year may be started with a clear indication of 
what is to be the position. 


Transport Delay. 


There is every prospect of a great deal of good 
being derived from the interview which representatives 
of trades had last week with the Prime Minister regarding 
the vital necessity of an improvement being made in trans- 
port arrangements. The deputation did not get all they 
desired, but South Wales traders are energetically carrying 
out the suggestions made at the conference with the 
Prime Minister as to the most effective method of dealing 
with the congestion prevailing. A representative meeting 
of South Wales traders was held on Monday at Swansea 
for the purpose of appointing a small committee, and it 
was agreed that this committee should consist of three 
representatives of the traders, three representatives of the 
railway companies, and three representatives of the trade 
unions, together with the secretaries of the various associa- 
tions concerned. The traders appointed Mr. F. C. Gibbins 
and Mr. J. C. Davies, and the third to represent the ship- 
ping interests will be appointed later. The railway com- 
panies selected Mr. E. Lowther, Port Talbot Railway ; 
Mr. Charles Roberts, Great Western Company ; and Mr. 





A. C. Tait, London and North-Western Company ; while 
the trades unions nominated Mr. Thos. Merrells, represent 

ing the Transport Federation, and decided to allocate th« 
remaining two seats to representatives of the railwaymen 
and the coal trimmers. Mr, H. Thomas, assistant 
secretary to the Tin-plate Association, was appointed 
secretary to the committee, his address being 29, Royal 
Metal Exchange, Swansea. The committee will hold its 
first meeting on Monday next and will meet weekly as loi. 
as the conditions necessitate it. 


Colliery Officials and Recognition. 

The colliery officials of South Wales are sti!! 
actively pressing their demands for recognition. The 
position was set forth at a recent meeting, when the chai: 
man—Mr. D. Lewis—stated that the officials’ unions hac 
been recognised by the coalowners in Northumberland, 
Durham, and Lancashire and Cheshire, and in his opinion 
the South Wa'es coalowners were making the g:eates: 
mistake in their lives in refusing to grant recognition tv. 
the local union. If the South Wales officials only coi 
tinued their efforts they would eventually be recognise: 
by the South Wales coa'owners, and in these endeavour. 
they would be supported by their comrade® in the othe: 
coaltields. Provided they were sufficiently well organise«| 
they could say to the employers and even to the Govern 
ment that if they were not met on reasonable terms thi 
stoppage of the pits would be brought about. To-day 
they were ignored by the employers and workmen alik: 


Swansea Harbour Trust. 


The trustees have now issued a circular to the 
stock and mortgage holders regretting that they will noi 
be ab‘e to meet the ha'f-year’s interest payable on Januar, 
Ist next. The circular fully sets forth the position and 
the confident hope is expressed that the extremely impor 
tant lettings already made and other recent development. 
now in course of being carried out will have the effect oi 
eventually restoring the port to its former prosperity 
The Swansea Town Council has received a letter from 
the Trust asking the Corporation’s approval of th: 
appointment of the general manager of the Trust-——-Mr 
P. W. Phillips—as receiver, and this approval has been 
unanimously given. 


Current Business. 


Operations on the coal market for shipment this 
month have become much reduced owing to the fact that 
colliery stems are now so full salesmen cannot accept an) 
fresh commitments of any extent, and they are able to ask 
practically their own prices for any odd lots that may be 
spared. Buyers this week have not been able to profit b) 
running boats up prompt and picking up spot coals. The 
loading pressure is heavy and tonnage is incurring a good 
deal of detention. All collie ies are not in a strong posi 
tion for finding an immadiate outlet for their coals, but 
still they decline to make the concessions in prices that were 
obtainable a week ago. Quotations for superior large 
steams generally range from 95s. to 100s., and it is reported 
that 100s. and even 105s. have been paid for small parcels. 
Leading Monmouthshire large are quoted at 100s., and 
there is searcely any large coal of good qua ‘ity that is priced 
below 90s. Small coals are a!so scarce and strong, and 
best bunkers are 75s., with seconds 65s. to 70s., and ver) 
inferior cargo sorts ranging down to 55s. Patent fuel is 
fully booked up for this month and the price is nominally 
92s. 6d. to 97s. 6d. Business has been done for delivery 
over next year at 85s. for about 25,000 tons. Coke stand- 
at 107s. 6d. to 112s. 6d., and pitwood is firm at 65s. 


Newport. 


All Monmouthshire coals have been in good 
demand, but the amount of free coal is extremely limited. 
The result is that business for loading this month is reduced 
to very small proportions. Only odd parcels are changing 
hands, and 100s. is reported to have been paid for a small 
lot for shipment this side of the holidays. 


Swansea. 


The volume of operations in anthracite coals 
has been very small, as collieries are very fully booked up 
for this year, and it is practically impossible to arrange for 
any appreciable quantity. Tonnage is coming to hand 
freely, but loading operations are slow. Coal prices are 
little more than nominal, 








Latest News from the Provinces. 


SHEFFIELD. 
Fuel Prices. 


CoLLIERY owners are inadilemma. The nominal 
quotation of house coals remains, it seems, at the old 
figures, subject to the 10s. reduction on production of the 
necessary certificate duly executed. Owners infer that 
the Government’s intention is to refund to them the 10s., 
but of this they have no definite information, and in the 
absence of it they are putting through as much steam coal 
as possible. In spite of that fact, however, the demand 
from the works exceeds the supply. though there is an 
increased weight going to France and Italy, where the fuel 
position is very serious. House fuel is in strong request. 
In other respects the market here is unchanged. Best 
South Yorkshire steam hards are quoted 29s. to 29s. 6d.; 
best Derbyshire, 28s. 6d. to 29s.; seconds, 27s. 6d. to 28s.; 
and cobbles and nuts, ditto. Washed smalls are 24s. 6d. 
to 26s.; best hard slacks, 24s. 3d. to 24s. 9d.; seconds. 
23s. 9d. to 24s. 3d.;_ soft nutty, \23s. 6d. to 24s.; peas 
22s. to 22s. 6d.; and small slacks, 19s. to 20s. In house 
sorts branch is quoted, nominally, 33s. to 33s. 6d.; and 
best Silkstone, 29s, 6d, to 30s. 6d., subject to 10s. reduction, 
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Iron Prices Advanced. 


South Yorkshire bar iron has been advanced by 
10s. to £23 for ordinary. Pig iron has risen by 2s. 6d. per 
ton, making Derbyshire foundry £9 10s. delivered. 


NORTH OF ENGLAND. 
Swiss Commission Seeking Coal. 

A Swiss Commission visiting this country has 
arrived in the North and is engaged in endeavouring to 
secure rather large supplies of coal for delivery next year 
+o Switzerland by way of the Rhine. In the present 
‘amine conditions it is hardly to be expected that it will be 
able to procure more than a proportion of its requirements, 
but progress has been made, and a satisfactory arrange- 
ment is in a fair way to being arrived at. 


New Plate Mill Started. 


Another stage in the development of the Redcar 
Steel Works of Dorman, Long and Co., Limited, has been 
reached this week by the putting into operation of a new 
steel plate mill. The mill is driven by what is claimed to 
be the largest motor in the world, viz., one with a full 
load capacity of 20,500 horse-power. 


WALES AND ADJOINING COUNTIES. 


Shortage of Coals. 


Owing to the congestion on the railways and the 
prospect of curtailed production round about Christmas- 
time the authorities are taking every precaution to safe- 
guard supplies for home consumers, and until the 24th 
inst. the colliery companies will in any case of emergency 
be required to provide coal for household purposes irre- 
spective of the percentage of their output which is now 
being supplied to home consumers. It may be necessary, 
under exceptional circumstances now existing, for the 
District Coal and Coke Supplies Committee as a last resort 
to requisition coal standing at any point. Closer super- 
vision is also being exercised over exports, and British 
vessels up to 1600 tons net register are liable to be taken 
for the transport of coals to home coasting ports instead 
of carrying out charters to French, Italian, and Irish ports. 
In some cases already the clearance of vessels has been 
withheld. 


Swansea Metal Exchange. 


The tin-plate market keeps a very firm tone, the 
inquiries from all quarters being numerous. Works are 
very fully booked and prices are 48s. 6d. to 49s. 6d. for 
1.C. 20 x 14 x 112 sheets. Other quotations are :— 
Galvanised sheets, 249 corrugated, in bundles, £41 10s. to 
£42 10s. per ton net f.o.b.; steel sheet and tin-plate bars, 
£16 10s. per ton net delivered ; block tin, £313 10s. cash, 
£314 15s. three months ; copper, £103 10s. cash, £104 15s. 
three months; Spanish lead, £39 7s. 6d. cash, £39 10s. 
three months ; spelter, £52 cash, £52 15s. three months ; 
and Welsh hematite, £11 per ton delivered. 








LAUNCHES AND TRIAL TRIPS. 





Gamarta, ‘‘ B” standard cargo steamer; built by Palmer's 
Shipbuilding and Iron Company, Limited; to the order of 
Shipping Controller, taken over by British India Steam Naviga- 
tion Company ; dimensions, length 400ft., breadth 52ft., depth 
moulded 31ft.; to carry 6200 tons deadweight ; engines, triple- 
expansion, 27in., 44in. and 73in. by 48in. stroke, pressure 180 Ib., 
Howden’s forced draught fitted ; constructed by the builders ; 
launch, Tuesday, December 9th. 

SEVERN, twin-screw drag suction hopper dredger; built by 
Wm. Simons and Co., Limited ; to the order of Bristol Corpora- 
tion ; engines, three sets compound surface condensing, pressure 
130 lb.; launch, recently. 


New Brook yy, standard cargo ship of ‘‘ N”’ type; built by 
Harland and Wolff, Limited ; to the.order of Elder, Dempster 
and Co., Limited ; dimensions, length 412ft., beam 55ft.; to 
carry 6500 tons; engines, triple-expansion; constructed by 
the builders ; launch, Thursday, December 11th. 


Bapacry ; built by Irvine’s Shipbuilding and Dry Docks 
Company, Limited ; to the order of British and African Steam 
Navigation Company, Limited; dimensions, length 413ft., 
breadth 52ft. 3in., depth moulded 3lft.; to carry 8200 tons 
deadweight ; engines, triple-expansion, 27in., 44in. and 73in. 
by 48in. stroke, pressure 180 lb., Howden’s forced draught fitted : 
constructed by Richardsons, Westgarth and Co., Limited ; trial 
trip, Thursday, December 11th. 

War Trencn, “OC” type; built by National Shipyards ; 
dimensions, length 331ft., breadth 46ft. 6in., depth 25ft. 6in.; 
to carry 5000 tons deadweight ; engines, triple-expansion, 25in., 
4lin. and 68in. by 45in. stroke ; constructed by David Rowan 
and Co., Limited ; speed of 12} knots; trial trip, Thursday, 
December 11th. 








Contracts.—Joseph Kaye and Sons, Limited, of Leeds and 
London, inform us that during the period of the war from 1914 
to 1919 they supplied 233,545 of their seamless serrated oil cans 
to the British Navy, and that they have recently received a 
further order for 13,152 from the AdmiraltyMor these oil cans, 
miking a grand total of 246,697 from the beginning of the war. 


CrystaL Patace ENGINEERING Society.—The “ Wilson 
Pretaium ” for the best paper read before the Society during 
the past session has been awarded to W. Bamford, for his paper 
on “ Artillery Fire from a Scientific and Engineering Point of 
View.” Other papers read during the session were ‘‘ Internal 
Combustion Engines,’ by C. J. Roberts; ‘‘ Sound,” by C. H. 
Gould ; and ‘“‘ The Westinghouse Brake,’ by R. L. Warburton. 
The Premium was handed to Mr. Bamford by Mr. Henry Edward 
Stilgoe, M. Inst. C.E., chief engineer to the Metropolitan Water 
Board, on the occasion of the 141st distribution of certificates 
at the Crystal Palace School of Practical Engineering, at which 
he presided on December 17th, 


French Engineering Notes. 
(From our Correspondent in Paris.) 


The Coal Supply. 

THE proposal to mitigate the difficulties of coal 
shortage by temporarily suspending the passenger traffic 
has already taken effect in the withdrawal of a certain 
number of trains, but this method of dealing with the 
problem does not satisfy the railway companies, which 
affirm that the coal economies resulting from the suppres- 
sion of a few t-ains are very small, and are not justified 
in view of the inconveniences to which the public is put. 
The only justification in withdrawing these trains would 
be to facilitate the clearing away of the accumulation of 
goods from the ports and bringing coal to where it is wanted, 
but it is evident that that will not be attained by a partial 
restriction of the publie service. A much more drastic 
measure will be necessary to overcome the difficulty. 
Meanwhile protests from some of the departments against 
the irregularities of the tvain service have elicited a reply 
from the railway companies to the effect that they are 
helpless in view of the poor qua'ity of the coal, while they 
say that as they have not more than four or five days’ 
stock in hand they are obliged to exercise the greatest 
economy. The electrical companies in Paris find that the 
situation is going from bad to worse. For some weeks past 
the majority of the works in the suburbs have been stopped 
two days a week on account of the failure of the electrical 
supply, and the companies are-now trying to impose upon 
manufacturers the obligation to run alternate day and 
night shifts—that is to say, one-half of the works would 
be running during the day and the other half during the 
night. This is strongly objected to by makers, who 
affirm that the fault lies largely with the electrical distribu- 
tion companies, which have done nothing since the Armis- 
tice to put their plants in order to cope with the heavy 
duty now imposed upon them. The deterioration of the 
plants is held to be as much the cause of the present 
irregularities as the coal shortage. Rather than run on 
alternate day and night shifts makers prefer to stop two 
days a week, as they are doing at present. All this con- 
tributes to the general disorganisation of trade and 
seriously restricts production at a time when a maximum 
output is essential to the country’s economic recovery. 


An Oil Pipe Line. 
So much is being done in the way of employing 


heavy oils for steam raising that the General Commissioner 
of Oils and Petrols, Monsieur Henry Béranger, is working 
strenuously to ensure the bringing of sufficient supplies 
to this country. Considerable contracts have been 
entered into with British and American oil companies, and 
it is expected that large consignments will arrive shortly 
at Havre. How to get this fuel to the consuming centres 
is a serious problem at a time when coal and other pro- 
ducts are held up through want of transport facilities. 
Monsieur Cels, the Under-Secretary of Public Works, has 
therefore authorised a company to prepare preliminary 
estimates for the laying down of a pipe line from Havre 
to Paris, and an American specia'ist has been cabled for 
to give advice upon the carrying out of this undertaking. 
Meanwhile the whole question of oil supply is seriously 
engaging the attention of the Government, which is some- 
what concerned at the way in which the British Govern- 
ment has been monopolising some of the best oilfields, and 
it is feared that this country will find itself eventually as 
dependent upon Great Britain for fuel supply and freight, 
when the mercantile marine employs oil, as it-is now for 
coal. A good deal of prospecting for oil is being carried 
out in different parts of the country, and the successful 
boring in Alsace, where a pit just sunk at Pechelbronn is 
flowing at the rate of 30 tons a day, will encourage such 
researches and confirm the general impression that there 
are considerable areas of oil-bearing strata in France. 


Labour. . 
4 At the time the law enforcing the eight hours’ 
’day was passed a loophole was provided for those cases 
in whieh it would be diffieult, if not impossible, to apply 
the’ regulation, and it was understood that agreements 
could be entered into between the employers’ syndicates 
and the men’s unions for increasing the number of hours 
if necessary. Had the men fulfilled their promise to pro- 
duce as much in eight hours as in ten, there would have 
been no necessity to contract out of the legal obligation, 
and until recently there was no means of doing so on 
account of the opposition of the men’s unions. The new 
Government, however, seems determined to give employers 
every advantage that the law can offer them. As the 
future of the country depends upon an increased pro- 
duction, the men in several branches of the trade have 
agreed to extend their working hours whenever necessary, 
and a number of contracts to this effect have been trans- 
mitted to the Minister of Public Works, who is presenting 
them for Government sanction. By thus giving a greater 
elasticity to the eight hours’ law it will be possible for 
employers to arrange with their men to work additional 
hours to make up for any loss of time through holidays or 
other causes, and also for the carrying out of pressing work, 
and on the whole it is expected to remove the chief source 
of trouble due to a too rigorous application of the law. 
It appears fairly certain that in many industries the sudden 
reduction in the hours of labour has of itself produced a 
slackness, and the experience of some employers is that 
when the men feel that they are at liberty to work addi- 
tional hours and earn more money they often work better. 
There is a general feeling that the eight hours’ day has 
failed, and is the cause of much of the existing trouble, 
and the country must in self-defence allow considerable 
latitude in the application of the law and come back to 
the former state of things whenever necessary. The 
shorter day has affected the textile industries at Roubaix 
and Tourcoing more than any other. Those industries 
are being resuscitated. under great difficulties, and the 
eight hours’ day has only added to them, and, as the men 
are not making so much as they would do under the old 
conditions, they are threatening to strike for an increase 
in wages of no less than 25 per cent. The textile firms 
have shown their determination to resist these claims by 





a temporary lock-out, 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, South ton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 











STEAM GENERATORS. 


134,287. October 28th, 1918.—SparkK QUENCHING APPARATUS. 
A. W. Halliday, Kamahi, Southland, New Zealand, and E. 
MaclIver. 

Tuis is a device for regulating the amount of water sprayed 
into the funnels of locomotive type boilers, so that the quan- 
tity of water may vary a3 the amount of sparks likely to be 
blown up the chimney. Several alternative arrangements are 
proposed, two of which we illustrate. In Fig. 1 the control 


N° 134,287 


Fig.l. 











valve A in the water supply pipe is operated by means of a 
baffie B, so placed that it is acted on by the blast from the 
exhaust pipe. In Fig. 2 the contro! is effected by means of a 
piston subject to the pressure in the exhaust pipe. Fig. 3 shows 
@ modification of the arrangement last mentioned.—October 
28th, 1919. 


INTERNAL COMBUSTION ENGINES. 


134,574. August 8th, 1918.—INpucTION Pipes. A. H. R. 
Fedden, Lodge Causeway, Fishponds, Bristol, L. F. G. 
Butler, and Brazil, Straker and Co., Limited. 

This is a peculiar form of induction pipe for radial or rotary . 
engines, which has been designed with the object of improying 
the distribution of the combu-tible charge to several group< 
of cylinders from a corresponaing number of carburetters. The 
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induction pipe, it will be seen, is divided up into as many parti- 
tions as there are carburetters by means of helical baffles. The 
pitch of the helix and the spacing of the pipes which communi- 
cate with the cylinders are chosen so that the induction into any 
one cylinder is completed before the induction of another 
cylinder drawing from the same partition commences.——November 
10th, 1919. 


DYNAMOS AND MOTORS. 


134,609. November 4th, 1918.—DyNaMo-ELEcTRIC MACHINES, 
F. Joel, jun., 39, Beckenham-road, Beckenham, Kent. 
This invention relates to improvements in dynamo-electrie 
machines of the type in which the air gap between the pole 
faces and the surface of the armature varies from a mechanical! 
clearance as a minimum at the centre of the pole face to a maxi- 
mum at the pole tips, and has for its object the provision of 
improved means whereby more efficient sparkless commutation 
is effected. It has been previously proposed to construct machines 
of this type in which the embracing angle of the poles is approxi- 
mately two-thirds of the pole pitch. Inthe present arrange- 
ment the poles almost completely surround the armature. 
Referring to the drawings, each of the poles A is provided with 
a pole piece B, whose angle of embrace may nearly equal the 
pole pitch and whose face is formed so that the air gap between 
the faces of the pole pieces and the surface of the armature con 
stantly varies ; as a consequence, when an armature coil pas:¢s 
into the magnetic field the electric pressure in the coil is gradually 
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built up from a minimum when the coil is under the pole tip 
where the air gap is large to a maximum when the coil is at the 
centre of a pole face where the air gap is small, the rate of change 
preferably following sine law: as a result the volts per section 
may be largely increased, compared with common practice, 
without risk of flashing over when the machine is in operation. 
It is claimed that with this arrangement the need for interpoles 
in a general way is to a large extent obviated. | When, however 
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it is considered desirable to add interpoles, the ends C of the pole 
pieces B may be arranged as shown in Fig. 2, or a separate inter- 
pole may be provided, the pole pieces being cut away so as to 
allow the face of the interpole to be disposed in close proximity 
to the armature periphery. The spreading out of the angle of 
embrace of the polar surfaces, the small mechanical clearance 
at the centre, and the short relative gap employed compensates 
for the extra air gap at the pole tips and produces practically 
similar reluctance to that which obtains in the ordinary gap.— 
November 4th, 1919. 


AERONAUTICS. 


134,571. August 2nd, 1918.—Prriscopes FoR AIRCRAFT, 
Georges Gartmann, 42, Rue des Mathurins, Paris, France. 
This invention has for its object to provide an improved 
movable periscope for aeroplanes and airships so designed that 
the eye of the pilot has to move only through the smallest possible 
distance to obtain the largest possible field of vision. This 
e ult is attained by giving to the peri-cope a simultaneous rising 
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and rotational movement. The arrangement is shown in the 
drawing, from which # will be seen that the periscope is carried 
on a stem A, which can rise and rotate in a fixed sleeve. The 
veriscope can also rotate in bearings B B on the top of the stem. 
The link motion C C turns the periscope in the desired manner, 
as shown by the dotted lines, as it is raised bodily with the stem 
by means of the lever D.—November 13th, 1919. 


SWITCHGEAR. 


134,248. July 14th, 1918—AvTomatic REGULATOR FOR 
DYNAMO-ELECTRIC MaAcuines, 0. Imray, 30, Southampton- 
buildings, London, W.C. 2 

This invention relates to an automatic carbon granule resist- 


ance type of regulator, in which the pressure on the granules 
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is varied to suit the condition: of the cireuit. In the figurea 





dynamo A is assumed to be driven at varying speeds, and the 
potential of the machine is to be maintained constant. The 


shunt field winding B is connected to a pressure plate C. This 


plate is pressed by a spring D, held by a support K, against the 
mass of gra rules E, enclosed in a chamber F. The voltage at 
the machine terminals is applied to the winding of the solenoid 
H. The pressure plate is coupled to the core of the solenoid 
by a rod of such length that the core lies in the zone of maxi- 
mum attractive force of the solenoid. When the pressure Piste 
C moves upwards the granules trickle or roll down the inclined 
surface of the plete, so that a mass of suflicient thickness will 
always accumulate on the bottom of the chamber. If the 
granules pile up in any position, the core will follow the move- 
ments of the pile without leaving the zone of the solenoid in 
which, assuming constancy of magnetisation, its force of attrac- 
tion remains practically constant. An alternative design of the 
solenoid is given in the specification.— November 6th, 1919. 


LIGHTING AND HEATING. 


134,648. November 25th, 1918.—Etectric INCANDESCENT 
Lames, Haruhiko Ozaki, 88, Nishihiranuma-machi, Yoko- 
hama, Japan. 

This invention relates to filament supports for incandescent 
lamps. The drawing—Fig. 1l—-shows the ordinary form of 
hook used to support the filament in the lamp, in which con- 
struction the support is formed from a single piece of hard wire 
of circular cross section bent at its outer end at a sharp angle to 
form the hook. The sharp bend in the supporting wire K occurs 
at a point A where the filament F passes over the same. The 
result of the sharp bend at this point is to compress and distort 
the portion of the wire at the point A and caures a great number 
of irregalar creases with sharp edges, resembling saw teeth 


N? 134,648 
Fig. I. 
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when viewed through a microscope, and as this is the point where 
the filament F is bent over and supported, the filament is caused 
to rest upon these sharp edges, which re-ults in cutting and ulti- 
mate breaking of the filament at this point and, in addition, 
on account of the relatively small radius of curvature at the 
supporting point A, the filament F is bent at a sharp angle, 
which also increases its tendency to break at this point. Accord- 
ing to the pre-ent invention Fig. 2—it will be seen that a rela- 
tively large curved supporting eines is provided for the hook, 
which is formed with a smooth surface at the point where the 
filament is supported. It is claimed, therefore, that this con- 
struction should increase the life of the filament.— November 13th, 
1919. 


SHIPS AND BOATS. 


Suips, T. 
London, 


STRAIGHT-FRAMED 
Westiminster, 


December 3rd, 1918, 
50, Queen Anne's Gate, 


134,663. 
a am, 
a.W. i. 


The claim made in this specification is for a rounded bilge 


outside the parallel middle body of the vessel, and the idea 


N° 134,663 

















appears to be that by employing an are of a circle for the rounded 
portion, in combination with straight sides and bottom, the 
bending of the frame members can be simplified.—November 12th, 
1919. 


ORDNANCE AND ARMOUR. 


134,679. December 19th, 1918.—Recortt Sprines, Sir W. G. 
Armstrong, Whitworth and Co., Limited, A. G. Hadcock, 
and G. Forster, Newcastle-on-Tyne. 

The object aimed at in this invention is the variation of the 


strength of the recoil spring in guns so that the gravitational , 


NS 134,679 


effect of the gun barrel at different elevations will be com- 
pensated, The recoil spring A is arranged in a casing B and the 
recoil from the gun is transmitted to the spring through the rod C. 


The reaction of the spring is taken by the connecting-rod 1D, 
which, it will be seen, is pivoted to the gun-carriage above anid 
in front ef the main trunnion EK, The re ult is that as the gun 
is elevated the recoil spring receives an additional compression 
and vice versd.—November 13th, 1919. 


MISCELLANEOUS. 


134,665. December 3rd, 1918.-—Porasstcom From = Brasr. 
rurNnace Stag, EF. Bury, O. Ollander, T. Smith, and } 
Bainbridge, Skinningrove Ironworks, Saltburn-by-the- 

The potassium salts contained in blast-furnace slag are 
according to this invention, recovered by means of the additic:, 


of sodium or ealeium chloride. The slag, coming from the 
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furnace, flows down a cascade, as shown, and in the process 
becomes intimately mixed with the chloride added at A. The 
potassium chloride is driven off in the domed chamber as a 
vapour, and is absorbed by water in the tower scrubber B, 
while the slag runs off at C.—November 13th, 1919. 


134,599. November Ist, 1918.—Surrace HARDENING OF STEEL, 
Vickers Limited, Vickers House, Broadway, Wes minster, 
London, and W. P. Sherwood, Vickers Limited, River Don 
Works, Sheffield. 

According to the present invention, the process of surface 
hardening is carried out while the steel is at a red heat which is 
helow the hardening temperature, 650 deg. C. to 800 deg. C., 
according to the class of steel under treatrnent. The part to 
be hardened is, while in the red hot condition. rapidly heated to 
the requisite hardening temperature by means of an extremely hot 
flame and heating being discontinued before there has been 
tine for the body of the steel to become, by conduction from the 
parts heated to hardening temperature, unduly heated above its 
red heat or to a temperature within the critic ‘al range: th:t is, 
the range within which hardening commence: to take place. 
The flame may conveniently be that of an oxy-acetylene burner 
and may be passed over the surface to be heated at a speed of 
froin about 4in. per minute to about 10in. per minute according 
to the hardening temperature of the particular «teel being treated 
and the temperature of the pre-heating. ‘lhe pre-heating of the 
steel to a red heat may be conveniently effected in a muftle 
furnace. Where necessary, in order to prevent objectionable 
conduction of heat from the surface part to the inner parts of the 
steel, or where it is desirable to take precautions against such 
objectionable conduction, as for instance where the shape of the 
surface is such that its extent is comparatively large in propor 
tion to the volume of the body of steel beneath which it 
is liable to be substantially affected by conduction, a cold air 
jet may be passed over the surface iminediately after the harden- 
ing of the surface part has taken place. Suppose as an example 
it is desired to surface harden a milling cutter of 14 per cent. 
tungsten high-speed steel. To that end the cutter is first pre 
heated in a smuffie furnace to a red heat of about 800 deg. C. 
It is then transferred to a surface hardening jig, and while at 
about this temperature the surface part of each tooth of the 
cutter is separately and selectively heated up to about 1250 deg. 
C. by means of an oxy-acetylene burner. In the case of small 
teeth each tooth is allowe1 to cool naturally as the flame leaves 
it, but in the case of comparatively large teeth each tooth ix 
preferably cooled by a cold air jet after the flame ix removed 
from the tooth.—November 3rd, 1919. 








Forthcoming Engagements, 


TO-DAY. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUG ATs- 
MEN. — Bothwell - street, Glasgow. Lecture, *‘ Coal - cutting 
Machinery,”’ by Mr. M. 8S. Moore. 8 p.m. 

Junior INSTITUTION OF ENGINEERS.—Royal Service Insti- 
tute, Whitehall, S.W.1. Presidential address, ‘‘ The Influence 
of the War on Engineering,” by Sir E. H. Tennyson D’Eyncourt. 
7.30 p.m, 

Socrety or TECHNICAL ENGINEERS.—Memorial Hall, Albert- 
square, Manchester. Address, *‘ The Value and Purpose of 
Organisation,” by Mr. E. Murray Wrong. 7.30 p.m, 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
St. James’ Park, S.W. 1. ‘‘ Cutting Power of Lathe Turning 
Tools: Part II.,” by Mr. G. W. Burley. 6 p.m. 

TUESDAY, DECEMBER 23rp. 


INSTITUTE OF MARINE ENGINEERS.—The Minories, Tower 








Hill, E. 1. Discussion on paper, 
Combustion Engine.” Also paper, 
Engine,’ by Mr. Peel. 6.30 p.m. 


* Development of the Internal 
“The Solid Fuel Diesel 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. THOMAS FENDER, for some time superintendent of works 
at the Barrow Shipyard, has been appointed by the board of 
directors of Vickers, Limited, a; a local director of the Naval 
Construction Works, Barrow. Before going to Barrow he was 
with Armstrong, Whitworth and Co., Limited, at the El wick 
Works, 








INTERNATIONAL Motor Boat AND MARINE AND STATIONARY 
Enotne Exurprrion.—-The date for the International Motor 
Boat and Marine and Stationary Engine Exhibition, at Olympia. 
London, organised by the Society of Motor Manufacturers and 
Traders, Limited, in collaboration with the Ship and Boat 
Builders’ Association, Limited, and the British Gas and Oil 
Engine Manufacturers’ Association, has been fixed for March 
12th to 20th, 1920. We understand that the space application 
lists close on January 5th. Full particulars can be obtained 
from the Exhibition Manager, Society of Motor Manufacturers 
and Traders, Limited, 83, Pall Mall, 8.W. 
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ad PUBLIC NOTICES 
——— 
ABB 
MINISTRY OF MUNITIONS, 
BY DIRECTION OF THE DISPOSAL BOARD 
LANDS, BUH DINGS AND FACTORIES SECTION), 
‘ ° laa 
po Sale by Private Treaty. 
. mn y 
NATIONAL 
‘ . >’ if ga y 
SHELL FORGING AND 
ln me Py ih rl 
CARTRIDGE CASE 
TOC Y ‘ ’ wy 
PRESSING FACTORY, 
EDGE LANE, LIVERPOOL. 
To be disposed of in one Lot. 
38 The following is a brief description :— 
16 SITUATION, 
a fronting the main road from the city to Resadastn. 
3 liuyton, &c., about 2+ miles from the Town Hall 
F Goods Station (Edge Hill) 1 mile, and Passenger 
station (Edge Lane) 4 mile. 
CONSTRUCTION OF BUILDINGS. 
” The principal buildings comprise :— 
rs Ground area, 
n feet super, 
CARTRIDGE CASE FACTORY, constructed 
in steel with corrugated iron walls and roof 
x with concfonoee NIL £ 0:5 15 btB 2X 0 6.0.0 Wie 11,770 
Is BILLET FORGE, of similar construction ... 7,800 
“s GENERAL STORES, BOND, EXAMINA 
o TION, PAC KING, and DISPATC ti 
ROOMS, brick walls. wood principals, 
= poarded and felted .roof with continuous 
it PS eee base h > vancncesdanséne seh 12,690 
n OFFICE BLOCK, timber and corrugated iron 
) construction with felt roof .............6. 2.740 
. MESS ROOM BLOCK ........ . 2,800 
‘7 The remainder include Tool Rooms, ‘Pump 
house, Joiners’ Shop, and various 
auxiliary buildings, 
Total ground area of buildings, about ...... 51,000 
; The and is the property of the Corporation of Liver 
! pool, from which a long lease could be obtained 
r by arrangement on favourable terms, for such 
{ portion as is required for factory purposes. 
. LIGHTING and POWER, electric. 
4 WATER, public main. 


SIDINGS, 
with the L. 
require a right 
portion forming the connection. 
: OFFICE ACCOMMODATION, for 74 clerks. 
J MESS ROOM ACCOMMODATION, for 166 persons. 
Further particulars and plan may be obtained on 
application to the CONTROLLER, Land and_ Fac- 
tories Section, Disposal Board, Charing Cross Build- 
ings, Embankment, W.C. 2 
NOTE.—For a of 
Property for sale, SURPLUS,” price 3d., a = 
bookstalls, or by ‘quartesty subscription of 2s. 
free, payable in advance to the Director of Publicity. 
- at of Munitions, Whitehall-place, London, 
5.W. 1. 2777 


c. BBB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD, 
(PLANT AND MACHINERY SECTION). 


private sidings are laid down connecting 
and N.W. Rly. The Corporation wiil 


of user by arrangement over the 


other ‘Government 





Fer Sale by Publie Tender. 
CHEMICAL PLANT. 


Continuous Plant for the production and_rectifica- 
tion of Sulphuric Ether, each preducing 20 tons of 
rectified ether at 65 deg. per twenty-four hours. 

Six Ether Equipments of 21 kgs. and various 


accessories. The apparatus installed in two separate 
structures, forming two groups of three equipments 
each. Production of one group 120,000 kgs 


The above plant is in first ame canaition and is 
lying in cases unpacked at H.M. Factory, Henbury. 
Tenders close January 6th. 

WOOD LEAD-LINED TANKS, 
ives Varying between 3ft. llin. by 3ft. 2in. 
oft. 2in. and 10ft. 6in. by loft. 6in. by 4ft. 

Lying at Hi.M. Factory, Litherland. Ref. 
Tenders close 10 a.m., January 6th. 


MISCELLANEOUS PLANT. 
Lying at Farina Mills (Albion Hill), Bradford, 


Lincoln. 

Potato Washing Machines, Hydro Extractors, 
Friction Sack Hoist, Tanks of various sizes, Offal 
Press, Potato Receiving Reel, Fibre Extractors, Oak 
Cleansing \ ats, ‘Serroco Fans, Potato Breakers, Three 
tier Steam-jacketed Worms, Potato Grinders, Disc 

Dryer Conveyor, Steel Hand Packing 


Feeders, Double 
Cylinders. Pipes, Shafting, Pulleys, Belting, and other 
Ref. G. 1725. 


AOCERSOT IES 
WOOD DISTILLATION PLANT. 


by 
G 88 


Tenders ciose 10 a.m., January 8rd. 


rerem 1l.M. Factory, Carmarthen, stored at H.M. 
Bee: Mid-Lavant, Ludlow, Longparish, and 
ideford. Plant comprises the following : 

Ps ot Retort Platework complete with doors and 
Bh nes, Retort Condensers, ‘ar Separators, Roots 
Wiser’ Traversers, Smoke Consuming ~ Apparatus, 
S 3 les, Copper Vapour Pipes, Corwood Cars, Copper 
eals for Tar Separators and other accessories. 


Tenders close January 6th, 1920. 
Full partic 
forms and p 


Ret. G. 
ulars of the above, together with “Tender 
ermit to view, can be obtained on applica- 


ton to the CONTROLLER, D.B.1.e., Charing Crdss 
ny nt Buildings, W.C. 

pr ITE.—For particulars 3s other Government 

booker eor, Sale, see ‘* SURPLUS,” price 3d. at all 
kstalls, or by quarterly subscription of 2s, post 


free, payable in 


Ministry advance to the Director of Publicity, 
Wed, 


ot Munitions, Whitehall-place, London, 


282! 





’ y . 
Phe National oremen’s Asso- 
- CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act. ) 


{in Association specifically formed to look after the 
ts of Foremen in their Supervisory Capacity. 


All communications to 
ces : 
Hi. W. REID, 1, High Holborn, 
London, W.C. 1. 





General Secretary 








PUBLIC NOTICES 








c. 2BR ». 


MINISTRY OF MUNITIONS. 
DIRECTION OF THE DISPOSAL 


(Miscellaneous Stores Section). 


BY BOARD 


SURPLUS CHLORINE 
GAS CYLINDERS. 


These cylinders may not be used for the transit of 
chlorine over british railways, but are suitable for 
oil containers or reservoirs, and could easily be 
adapted tor a number of purposes, including raaiator 
boilers, slow-combustion stoves, 

‘Yhe cylinders are of lap- welded steel 





plate with 


pressed hemispherical and dished ends, and are 
complete with valves and handles. The specitied test 
pressure was 3uU Jb. per square ipen. Length ot 


cylinder 3ft. (exciusive of valve), diameter 8in., thick- 


ness of plating 7 W.G., weignt avout 60 Ib, each ; 
supplied clean and washed out. 

Aliso, under the same conditions, a number of 
Welded Steel GAS TANKS, length 6ft. 8in., dia- 


meter 30in., thickness of 
dished ends and valves. 

Drawings may be seen and fall a obtained 
on ———- to CONTROLLER Koom 2 


plating 4in., with pressed 


D.B.5.c., Caxton House, Westminster, S. 

Naanis cylinders can be seen in London, and at 
Cylinder Depot, Abbey-road, Hanley, Stafts. 

NO'TE.— kor particulars of otner Government Pro- 
perty for Sale, see “" SURPLUS,’’ price 3d., at all 
pookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 


S.W. 1. 3081 


° . ° 
Assistant Engineers Re- 
QUIRED for the PUBLIC WORKS 
A AkITMENT of tne kederated Malay 

States, for three years’ 
manency, Salary £360-£15-£480, 


service with prospect of per- 
duty allowance of 
£75 a year and a war bonus of 30 per cent. of salary 
only. First-class passages. Vrospects of promotion, 
if remaining in tne service, to higher posts with 
salaries ranging between £480 and £12U0 a year. 
Candidates, 23-35 years of. age, preferabiy single. 
who have received a good theoretical training, prefer- 
ably at a University or Engineering College recognised 
by the Institution of Civil Kngineers, or have com- 
pleted their articles with Civil tngineers of standing 
and passed the A.M. Inst. C.K. Examination, should 
apply at once (by letter), giving brief aetails of age 
and experience, to the CROWN AGENTS FOR THE 








COLONIES, 4, Millbank, 8.W. 1, quoting M/F.M.S. 

8422. 3085 
. = e 

ssistant Engineer Re- 

QUIRED for te Re-alignment of 

the Seccondee Kumasi Section of the 

‘i GOLD COAST GOVERNMENT RAIL- 

WAY, for one tour of twelve montns’ service, with 


possible extension. Salary £400 a year and a war 
honus of £12 a year. Field allowance at the rate of 
©¥U0 a year. First-class passages. Liberai leave in 
tngland on full salary.—Candidates, aged 22-45, who 
must have had experience as Assistant Civil Kngineers 
on Kailway Location and Construction, should apply 
at once in writing, giving brief details as experience 


and age, to the CROWN AGENTS — THE 
COLONIES, 4, Millbank, London, S.W. 1, wanes 
M/G.C. 9402. 3092 





Borough. Polytechnic Institute, 
BOKOUGH- ROAD, LONDON, 8.E! 1. 
CHIEF ASSISTANT. IN, ENGINEERING 
DEPARTMENT. 


The yovernors REQUIRE AT ONCE a CHIEF 
ASSISTANT in the ENGINEERING DEPARTMENT, 


whose duties would be mainly connected with tne work 
of the Kvening Classes. 
Candidates should possess a degree or equivalent 
qualification, and should have had works and technical 
college training and some teaching experience. 
The commencing salary will be £400 per annum 
(inclusive of bonus), rising by yearly increments of 
£10 to £450. 
Particulars and form of application may be obtained 
by_ sending stamped sane foolscap envelope to 

T. MILLIS, Principal. 





(Jounty Borough of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD, STRATFORD, E. 
AP P ‘L, IC ATIONS are INVITED for the pends 


LECTURER’ in ELECTRICAL ENGI- 
NEERING. Salary (including war bonus) £350 
f& per annum, rising by annual increments of £10 

to a maximum of £400 per annum. 
ASSISTANT LECTURER in CIVIL and MECH- 


ANICAL ENGINEERING. Salary (including 
war bonus) £300 per annun 
ASSISTANT LECTURER in ‘PHYSICS. Salary 


(including war bonus) £300 per annum. 
Application forms and further particulars may be 
obtained from the Principal on receipt of stamped 
addressed foolscap envelope. 

Applications, with copies of recent testimonials, 
should be sent to the Principal, Municipal Technical 
Institute, Romford-road, Stratford, FE. 15, not later 
than 12th January, 1920 
GEORGE FE, HILLEARY, 
Town Clerk, 
E ducation ge nay 
The Grove, E. 15 
“10th —- 619. 2915 


. La Bl * 5 7 
Pre Technical . College, Lough-. 
BOROUGH. 
H. SCHOFIELD, M.B.E., 
ALR. Coe (Lond.), Assoc. 
Ww TED, for the 
mae. — 








B.Se. Hon. (Lond.), 
M. Inst. C.E., Principal 
commencement of the Lent 


(a) A SENTOR LECTURER in AUTOMOBILE 
ENGINEERING. Salary £350 per annum, 
- ing by annual increments of £25 to £450 
(b) A» JUNIOR LECTURER in AUTOMOBILE 
ENGINEERING, - Salary, £250 per annum, 
rising by annual increments of £25 to £350. 
It is essential that applicants possess a. University 
Degree or its equivalent. , Further details of the 
appointments and forms of application may 
ebtained from the Principal at the College, to whom 
ees must be returned not later than the 31st 


Yecember, 1919, 
W. A. BROCKINGTON, 
2916 Director of Education. 








Fo Sale, by Private Tender, 
Large or Small Numbers, 


PUBLIC NOTICES 
Technical College, 


([ihe. Royal 
GLASGOW. 


DEPARTMENT OF MECHANICAL 
ENGINEERING. 

SEVERAL JUNIOR ASSISTANTS are REQUIRED, 
mainly to give instruction in Prawing and in the 
Laboratories. Duties to commence at an early date. 
Salaries from £250 per annum, according to training 
and experience.—Applications should be addressed to 
the PROFESSOR OF MECHANICAL ENGINEER- 


ING, the the Royal ‘Technical College, Glasgow, 3088 _ 
Wigan and District Mining and 
TEC. wy ( a LEGE. 


LECTURER IN ENG TNEERING. 

Salary according to scale. Maximum £450, 
possibility of subsequent increase to £500 

Initial salary up to £300, according to qualifications 
and experience. 

Further particulars may be had _ from the 
PRINCIPAL, to whom applications should be sent as 
early as possible, 3108 


with 


orcester _Education Chen 


VICTORIA INSTITU’ Te SCIENCE AND 
TECHNICAL SCHOOL. 
Heap Master, J. NEWTON FRIEND, D.Sc. 
APPLICATIONS are INVITED for the POST of 
ASSISTANT LECTURER in ENGINEERING. Salary 
£250-£25-£300. Further particulars may be obtained 
from the Head Master. Applications should reach me 
not later than January 3rd. 
THOS. DUCKWORTH, 
Secretary for Higher ae 
LY ictoria Institute, Worcester. 2911 





Avekland Harbour Board, New 


ZEALAND. 
TENDERS are INVITED for the SUPPLY and 


DELIVERY of TWELVE — 2) 5-TON (and alter 
natively for 3-ton) SEMI-P ORTABLE BALANCED 
JIB LEVEL LUFFING ELECTRIC CRANES. 


Specifications catt be obtained at the Office of the 
Board’s Agents on payment of a deposit (returnable) 
of Two Guineas. 

Drawings can be seen only at the office of the 
Board’s Agents, Messrs. W. and A. McArthur, Ltd., 
18/19, Silk-street, Cripplegate, London, E.C. 

Tenders to reach Auckland by Noon on hee 
ist, 1920, addressed, the ~ remota Harbour 
Board, Auckland, New Zealand P1991 


poreveh of Aberystwyth. 


BOROUGH SURVEYOR. 

The Town Council of the Borough of Aberystwyth 
—— APPLICA TIONS for the OFFICE of BOROUGH 
URVEYOR, at a salary of £350 per annum. 
~ aie must ‘possess practical knowledge and 
experience, and be prepared to undertake the whole 





responsibility for the proper discharge of all work 
usually carried out in a Borough Surveyor’s 
Department. 


The Surveyor is to devote the whole of his time to 
the duties of the office. 

The Corporation are the owners of the freehold of a 
large part of the town, and of the waterworks, markets 
and slaughterhouse. 

Applications, stating age, experience, qualifications, 
c., accompanied by not less than three recent testi- 
monials, and endorsed ‘* Borough Surveyor,’’ to reach 
me not later than the 5th January, 1920. 

Canvassing members of the Council will be deemed 


disqualification. 

JOHN EVANS, 
Town Clerk. 
Town Hall, Aberystwyth. 302 


5 ° 
Port of Bristol. 
FERRO-CONCRETE WHARF. 

EDWARD DOCK, AVONMOUTH. 

The invite TENDERS for the 
CONSTRE CTION of a DEEP-WATER FERRO- 
CONCRETE WHARF, about 590ft. long, at the 
Royal Edward Dock, Avonmouth. 

On and after Monday, December 29th, 1919, a copy 
of the form of Tender, general conditions, specification, 
schedule of prices, and a copy of the contract draw- 
ings can be obtained from the undersigned on’ produc- 
tion of a receipt showing that a deposit of £5 has 
been paid to the Secretary of the Docks Committee, to 
whom all cheques must be made payable. The deposit 
of £5 will be returned herewith to:all bona fide 
tenderers. 

‘Tenders must be enclosed ina sealed enveloped, 
endorsed ‘* fender- for Ferro-concreté Wharf,’’ and 
addressed to the General Manager and Secretary of the 
Bristol Docks Committee, Docks Office, 19, Queen- 
square, Bristol,.and must be delivered. to him, accom- 
panied by the prescribed documents and drawings, 
before 10 a.m. on vena the 26th January, 1920. 

OMAS A. PEACE, 


Engineer. 





a AL 
Jocks Committee 


Engineer's Office, 


Avonmouth Docks, 
19th December, 1919. 
Phe Great Indian Peninsula 
RAILWAY COMPANY. . 
The Directors are prepared to receive TENDERS 
for the SUPPLY of the following STORES, namely : 


3080 











Fee for 
No. ~ Specitication. 
1. GIBB end COTTERS ©... 3... 55... 2s. 6d. 
2. STEEL NUTS for-FISHBOLTS.. 2s. 6d. 
3. M.S. BARS, ‘SECTIONS, &c. .... 108. 
4. FENCING WIRE STRAND . a 
“5° SPARK ARRESTER 


Specifications and forms of Tender may he obtained 
at this office on payment of the fee for the specification, 
which payment will not be returned. 

The fee should “accompany any application by post. 
Tenders must be delivered in separate envelopes 
sealed and addressed to the undersigned, marked 
** Tender for Gibs and Cetters;’’ or as the case may be, 
not later than Kleven o'clock ‘a.m: on Tuesday, the 
13th January, 1920. 

The Directors do not bind themselv es to accept the 
lowest or any ‘Tender. 


BR. Of. WALPOLE, 
: Secretary. 
Yompany’s Offices, 
48, Copthall-avenue, E.C. 
London, 23rd “December, Zo19. 3095 





Berezg gh of Scarborough. 
WATERWORKS MECHANICAL ENGINEER. 
The Town Council of Scarborough invite APPLI- 
CATIONS for tlie. POSITION of MECH ANICAL ENGI- 
NEER at their Irton Waterworks. 

Particulars of appointment 


application to me. 
, - SYDNEY JONES, 
Town Clerk. 


2927 


may be obtained on 


Town Hall, Searborough, 








3436 








PUBLIC NOTICES 





(Sorporation of Calcutta. 


WANTED. 

(a) APPLICATIONS are INVITED for the POST of 
EXECUTIVE ENGINEER, DRAINAGE, Calcutta. 
The salary of the appointment, inclusive of all allow- 
ances, is Rs. 1300, rising to Ks. 1500 per month by 
annual increments of Ks. 50. The person appointed 
will be required to keep a motor car. The cost of a 
motor car will, if desired, be advanced by the Cor- 
poration and recovered in monthly instalments spread 
over three years. 

The appointment is subject to the Provident Fund, 
leave and other service rules of the Corporation, and 
may be terminated at any time by six months’ notice 
on either side. The Provident Fund contribution is 
6t per cent. of the monthly salary and an equivalent 
amount is contributed by the Corporation and the 
fund accumulates at compound interest. The selected 
candidate will be under the direction of the Chief 
Engineer and be required to devote his whole time to 
the duties of his office and will not be allowed to take 
up any — work. He must reside in Calcutta. 
He will be liable to removal during the term of his 
office for misconduct or neglect of, or incapacity for, 
his duties. . He will- be required to submit to a 
medical examination before joining his appointment. 
The Corporation will pay his passage (1st class) from 
London to Calcutta, but he must refund the amount 
so paid if he gives notice within two years from the 
date of taking up his appointment. He will be 
required to take up his appointment about the Ist 
April, 1920, and will receive half pay for the period 
occupied by the journey. 

(b) Preference will be given to candidates who are 
Members or Associate Members of the Institute of 
Civil Engineers or Graduates in Engineering of a 
University, and have had experience in the design, 
construction, and maintenance of sewerage projects 
for large cities, including pipe and masonry sewers, 
pumping stations, sewage treatment and disposal, as 
well as road and general coustruction works. 

(c) Candidates are to state their age and experience. 

(d) Applications will be received in the United 
Kingdom up to the 15th January, 1920, by W. C. 
Easton, Esq., B.Sc., M.I.C.E., West George-street, 
Glasgow, from whom any other information concern- 
ing the conditions of service, &c., may be obtained, 
or in Calcutta up to the 15th January, 1920, by the 
Secretary to the Calcutta Corporation, Central Muni- 


cipal Office. 
J. C. MUKERJEA, © 
Secretary to the Corporation. 
The 17th November, 1919. 290 





LAND FOR INDUSTRIAL PURPOSES. 
TO MANUFACTURERS AND OTHERS. 


The Arundel Town Council 


are prepared to consider APPLICATIONS from 
persons desirous of RENTING and DEVELOPING 
on very advantageous terms for Industrial Purposes 
about 27 ‘ACRES of ae (or any portion), situate 
near the Ford Road, in the borough of Arundel. 
Excellent facilities for transport by road, rail or 
river, Gas and water available. Low rates 
Obnoxious trades will not be entertained. 
The Town Clerk will furnish applicants with 
further information by interview on appointment. 
ARTHUR HOLMES, 
Town Clerk. 
Arundel, 
4th December, 1919. 


Fer Sale by Tender, Three 


**Lorch’’ Al ane A2 type PRECISION 
LATHES ; FIFTEEN S.C. PLAIN, GAP, CAPSTAN 
and other LATHES, by ** Dalton,’ Ww —. 
and other makers ; all in working order. SHAPIN 
and BENCH DRILLING MACHIN 
Horizontal Self-acting PLANING } % 
bout 42 Tons SCRAP IRON; 4 Tons SCRAP GUN- 
METAL; BRASS BORINGS, COPPER, BRASS, 
LEAD and ZINC; 54 Cwt. ELECTRIC CABLE and 
WIRE; quantity ELECTRICAL FITTINGS and a 
S HEARTH 


SMITH’S 
. Apply, HORNE and CO., 
B.C. 2. 


2887 





Crown-court, Cheapside, 
3106 





SITUATIONS OPEN 





Wy sase. a MAN who is Thoroughly Conversant 
with all Temperature Recording Instruments, 
in use in an iron and steel 
3104 A 


Eiectrical and Mechanical, 
works.—Address, 3104, The Engineer Office. 





ERIAL ROPEWAY ENGINEER WANTED, to 
take full charge of London office, capable of 
estimating cost surveying and taking full charge of 
business.—Apply, stating experience and _ salary 
expected, to Box 564, Robertson and Scott, = 
tising Agents, Edinburgh. 2855. 





1 oe og ASSISTANT WORKS MANAGER, to 
Take Entire Charge of Drop Stamping Depart- 
ment specialising on Motor Car Parts; must have 
sound knowledge of Die Making and Heat Treat- 
ment of Alloy Steels. Good opportunity for first- 
class man. —Address, 3089, The Engineer Office. 

3089 A 


Continued Pages II. and IV. 








SITUATIONS WANTED 
Page IV. 


MACHINERY, &c., WANTED 
Page IV. 


FOR SALE 
Pages IV., VIII. and CV. 


AUCTIONS, 
Pages CIII. and CX. 


PREMISES TO LET OR WANTED 
Page CV. 


WORK WANTED, Page CV. 
AGENCIES, Page IV... 
MISCELLANEOUS, Page IV. 





For Advertisement Rates see 
page 637, col. I. 
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TISEMENTS, Page CIX. 
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SITUATIONS OPEN (continued) 


to APPOINT an efficient qualified ENGINEER 
MANAGER, who has a thorough knowledge of Steam 
Generating for Power and Heating, Electricity, 
General Manufacturing Machinery and Building Con- 
struction._-Address, stating age, qualifications, ex- 
perience and salary required, P2013, The Engineer 
Office P2013 a 





A Leading Firm of Ship Repairers in France RE- 
QUIRE services of YOUNG SER with 
Sea Experience and able to talk Easnch. as ASSISTANT 
to OUTSIDE MANAGER The situation offers 
prospects for a suitable man.—Address, stating age, 
experience, and salary required, P2011, The Engineer 
Office P2011 A 
SSISTANT CIVIL ENGINEER for West of Eng 
ft land, with good Dredging Experience, including 
Submarine Rock Removal by Boring and Blasting, 
also by Lobnita Breaker.—Write, _. D.F., c.o. W. 5S. 
<eewnurd. Ltd., 55, Fetter-lane, B.C. 4. 2900 A 





SSISTANT EDITOR REQUIRED for the Review 
Section of the *‘ Journal ’’ of the Society of 
Chemical Industry Qualifications should include 
Chemistry, French, German, and some Journalistic or 
Literary Experience. Initial salary £300 p.a.— 
Applications, by Jan. 10th, to the REVIEW 
EDITOR, 46-47, Finsbury-square, E.C. 2. 3068 A 





SSISTANT WATERWORKS ENGINEER 
i WANTED IMMEDIATELY, with good experi- 
ence in the Design and Construction of Large Water 
Mains, Filters, &e. Salary £250 per annum. 
Address, with full chronological statement of experi- 
ence, testimonials, state of health, age, &c., 3084, The 
Engineer Office. 3084 4 
Coe tCTAL ASSISTANT PROGRESSIVE 
OFFICE APPOINTMENT is OFFERED to! 





eapable man of about 28 to 33 years of age, with good j 


education and knowledge of modern sales organisation ; 


experience of Rails, Sleepers and other Permanent | 
Way 


Materials is-a recommendation, but is not 
essential. State age, salary desired, and give full 
particulars of qualifications and training.— Address 
2964. The Engineer Office. 2964 A 
FYONSULTING ENGINEER WANTS ASSISTANT 
( He must be capable Designer and Correspondent, 
and ha had reasonable responsibility. Iron and 
Steel Work experience preferred. Good prospects for 
suitable man.—Address, 3079, The Engineer Office. 

3079 A 


TNG a ER 4 Large Engineering Cencern in the 
4 North REQI IKE an ENGINEER to Assist in 
the Management of a Section of the Works concerned 
in the working up of Copper, Sheet Metal, and the 
Drawing of Metals. To those who have successfully 
held positions of authority in engineering works in 
the classes of work mentioned the vacancy offers good 
prospects.—Address full particulars, 3037, The Engi- 
neer Office. 3037 A 





7 NGINEER, Familiar with General Building Work, 
4 igning and Estimating and Taking 
at intervals, WANTED AT -ONCE 
branch. State full partiealars and 
V¥. ALBAN RICHARDS and CO., 
1, London, 8.W. 1. 3099 A 





vee RIENCED CATALOGUE. .and PUBLICITY 
E ENGINEER WANTED for department requiring 
rapid output of catalogues and similar work. 
Address experience, age, and_ salary required. 
AGRICULTURAL and GENERAL ENGINE 
Ltd. (Temporary Offices), 50, Pall Mall {s.W. 





A VESSRS. HANDLEY. PAGE, Ltd., REQUIRE the 
N SERVI ES of an EXPERIMENTAL ENGI 
NEER in ch: of their wind channel and aero- 
dynamic testing work. Applicants must have had 
similar experience at the N.P.L. or elsewhere, be able 
to initiate and carry through research work, and_ be 
well acquainted with aerenautical technology.—Full 
details as to past experience, age, salary required, 
must be stated in writing to ** E X PERIMENTS,” c/o 
Messrs. Handley Page, Ltd., Cricklewood, London, 


ORTH Rony Experienced CIVIL E 
N REQ tED to Superintend Alterat vl 
e Dry Dock ;Z it is essential that he 
already have had similar experience TI 
iderta aking will probably last twelve months.—State 
jus experience, age and - salary ear to 


= DOCK,” c.o. Abbott’s, Eastcheap, E.C. 3096 





P ATE < r AGENTS (London) REQUIRE ASSIS- 
TANTS for Specifications, Amendments,. Draw- 
ings, a ( lerical Work. Particulars in confidence 
Address, 3964, Engineer Office. 3064 A 
-CIENTIFIC WORKS MANAGEMENT.—ENGI- 
I NEER WANTED by large Electrical Manufac- 
turing Concern to Take Full Charge of their Power 
Press Department engaged on very accurate work. 
Applicants must have had a thorous ghly practical and 
technical engineering training and be used to up-to- 
date methods of quick production of repetition work 
Applic ations 9 confidence) should state age, expe 
rience, posit held previously, and salary required. 
—Ad dress, 3 3038, The Engineer Office. 3038 A 





ro TRAVELLERS IN THE NUT AND BOLT 
LINE BRIGHT STEEL FIRST QUALITY. 
WANTED AT ONCE, MEN DOING LARGE TU RN- 
OVERS ; especially liberal terms to those whe can 
book big orders straightaway for immediate delivery 
—Address, Z.1.. 255, care Deacon’s, Leadenhall-street 
K.c, 3. 3094 A 


Wor or PRODUCTION MANAGER WANTED 
for large Automobile Factory in the North of 
tngland employing over 800 hands; applicants must 

iz energetic men of proved administrative ability, with 

a wide practical experience in modern workshop 

methods of mass production on a large scale, of strong 

personality, and able to handle judiciously all classes 
of labour and systematically organise to obtain 
maximum results. Only men of the highest ability 
will be considered ; no others need apply.—Address, 
in confidence, giving the fullest particulars of experi- 
ence, with copi of recent references, age and salary 
required, 2924, The Engineer Office. 2924 4 








j TANTED AT ONCE, as Assistant to Chief Designer, 
capable DRAUGHTSMAN with up-to-date expe- 
rience of first-class Automobile Design; also LEAD 
ING DRAUGHTSMEN with similar experience. 
Glasgow district. Address, 2847, The E nginee ( 
7A 


\ TANTED, Energetic Young DRAUGHTSMAN, 
capable of going out and taking own particulars 

for Fixing Hydraulic and Electric Lifts and Cranes.- 

Address, P2006, The Engineer Office. P2006 A 





Wi iron 3 Experienced DRAUGHTSMAN, with 
Iron and Steel Works experience preferred.— 
Write, giving full particulars of experience and train- 
ng. stating age and salary required, to Chief Engi- 
neer, DOWLAIS-C gods TRON and STEEL 
WORKS, East Moors, Candid. 2764 A 


7ANTED, First-class DRAUGHTSMAN, preferably 
with works experience of Welded sheet work. 

pply, stating qualifications and salary required, to 

OGILVIB and PARTNERS, Ltd., 104, High 
Holborn, W.C. 1. 3053 A 


W TANTED, First-class DRAUGHTSMAN _ with 
thorough experience in Designing Vertical 
Internal Combustion Engines for Agricultural 
Tractors or Heavy Motor Vehicles; preferably one 
with experience of Chassis Work suitable for same.— 
Address, 3066, The Engineer Office. 3066 A 





\ 7ANTED, First-class MECHANICAL DRAUGHTS.- | 
MAN for works close to Manchester ; must have | 


good general knowledge.—Address, giving full par- 


ticulars and stating age and salary required, and | 
enclosing copy of any testimonials, 2995, The Engineer 


Office. 2995 A 


A LARGE London Manufacturing FIRM DESIRES 





MINISTRY OF MUNITIONS. 


By Direction of the Disposal Board (Plant and Machinery Section), 





FOR SALE BY 
PUBLIC TENDER 


PILE DRIVING: 
PLANT 


CHEPSTOW, 
PORTHBURY, 
BEACHLEY. 


PLANT COMPRISES: 


PILE DRIVING FRAMES 


and 50ft. 


Ae tHTSMAN (CHIEF) WANTED, with 


j Pigg pee for A.C. Winding Drawings 





with different size) 
Hammers, complete with Winch and Boiler. 


DOUBLE AND SINGLE LEADER 
STEEL AND TIMBER PILE DRIVERS ,, 


complete with Boiler and Winch, 40ft. Oin. to 
5Oft. Oin. frame, Hammers 30 and 40 cwt. 


0 12" SIMPLEX PILES ten. oin. tong. 
QUANTITY OF PILES 


38ft. Oin., 35ft. 


CLUTCHES 12ft. Gin., 30ft. Oin., 40ft. Oin. 
LARGE QUANTITY OF JOISTS. 


| Office. 
| neering, by a large firm in the East End of London. 


pUNton DRAUGHTSMAN, "with Shop and 
. 


} PR EQUESED, a Capable DRAUG JHTSMAN, 


together with Tender Forms and 
permits to view, can. be obtained on application to the 


(E), Charing Cross 


Fuller particulars, 


| experience of Drawbench Work, particularly Steel 
| Copper Bar Work. Manchester district. 


Embankment 


Budldiogs: “WC. 2. 


NOTE.—For particulars of other 
see “SURPLUS,” price 3d., at all bookstalls ; 
Subscription of 2s. post free, payable in advance to the 
Director of Publicity, Ministry of Munitions, Whitehall Place, 


Government Property for Sale 
or by Quarterly |‘ 





a 
SITUATIONS OPEN (continued) 





es 
Waxtep for the Botione) Physical Labo 
5b al DRAUGHTSMAN. with Tatory 
theoretical training and experience in Gene ral peed 
neering Practice. Salary, including bonus, ¢o me tl 

—Apply, stating age and experience, to the St 
INTEND ENT, Engineering Department, SUP 
A 


(\HIEF DRAUGHTSMAN WANTED for 

/ # large and well-known Machine Tool 
Works in the Manchester district. He wj{}| 
he required to Take Full Charge of Works 
Drawing-office, and must be thorough}, 
experienced in the Design of High-class 
Modern Light and -Heavy Machine Too|< 
The position is a permanent one, and 
offers a good opportunity for a first. a8 
man.—Address, stating experience, ay. 
and salary required, 3054, The Buginver 

ce. BUDE A 





perience in Designing Printing © Mac hine bx. “t 
progressive appointment for young enery retie oy 
Address, 3097, The Engineer Office. 





Diagrams.—Write, stating qualification, 3" 
and salary required, to Electrical D.O., The Bp i" 
CO., Ltd., Rugby. 3091 4 


I RAUGHTSMAN, for Works About 30 Miles from 
London ; experience of I.C. Engines an advan, 
tage. State age, wages, and experience Address 
3, s. The Ensincer Office 2823 


[ RAUGHTSMAN (JUNIOR), «Jig and ‘Tool, RE 
QUIRED IMMEDIATELY for small Ry rin 
Work on_ production lines.—-Apply, Wt ST! AN} 


| AIRC RAFT Works, Yeovil. OTL 


| RAUGHTSMAN (JUNIOR) WANTED for Cy 

structional Steel Work for firm in Midland 
| Good opportunities for smart, energetic, and careful 
far man, State age, wages required, ‘and full par 
ticulars of experience.—Address, 3075, The Engines 


} Ottice. 3075 4 





| I RAUGHTSMAN REQUIRED este | New Year for 


London Firm of Heating and Ventilation Eng 


| neers.—Apply. stating age, salary, and experience, 
| BENHAM and SONS, Ltd., 66, Wigmore-street, W 


2819 4 





RAUGHTSMEN REQUIRED for Engineers’ Londo, 
Office ; skilled in Preparing Lay-out Drawing, 

of Conveying Plants for Coal, Ore, &: Alsi 
DETAILERS with Structural and Mechanicai Know 
ledge. Only experienced men need apply Address 
3026, The Engineer Office. 3026 4 | 





ba GHTSMAN REQUIRED for — Estimating 
Office of Engineers, specialising in Gas Pr 
ducer Plants, Furnaces and Constructional ste 
Work, preferably one who has had experience j 
Preparing Tender Drawings and Vaking Out Quar 
tities from same; permanent position is offered t 
suitable applicant who is also a quick and reliab) 
worker. State fully experience, age and salary 
required.—Adadress, 3105, The Engineer Office d 
S105 4 


[Ppa REQUIRED for Jig and Tw 
Work in large Midland Engineering Works 
Also MACHINE TOOL DRAUGHTRMEN Experi 
enced men only need apply. State age, experience and 
salary required.—Address, 2028, The Engineer Office 

2928 A 


L RAUGHTSMAN WANTED. Applicants must 
not be over 32 years of age, and must have had 


| good general engineering training and ¢xperience | 
| the Lay-out and Design of Factory Plant.-- Apply 
stating particulars of experience and salary required 
}to PILKINGTON BROTHERS, Ltd., St. Helens 
| Lancashire. lta 


| RAUGHTSMAN WANTED. (a) For the Desig: 

and Detail of Rolling Stock for Electric and 
Light Railways and the like, preferably with Work- 
shop Experience; (b) for the Design and Detail of 
Control Gear and Wiring for Electric Rolling Stock; 


| and (c) for the Lay-out and Arrangement of Engineer 


ing Workshop Plant; ** machinery, tool and general 
stores, &c,’’—Apply, ‘stating age, experience and salary 
required, to Box No. 40, Anderson’s Advertising 
Agency, 14, King William-street, Strand. 3003 A 


I RAUGHTSMAN WANTED by Firm Manufactur- 
d ing Steam Motor Vehicles. State age, experien 
and salary required.—Address, 2979, The Engineer 
Oftice, 2979 A 








| RAUGHTSMEN WANTED for Detail Work or 

Internal Combustion Engines.—-Address, with 
full information, salary, &c., 3055, The Engineer 
Office 355 A 


1 RAUGHTSMAN WANTED, with Experience iv 
Petrol Engines for Motor Lorries.— Address, 
+067, The Engineer Office. 3067 A 





| RAUGHTSMAN WANTED, with Experience of 
Steam Engines and Internal Combustion Eng _ 
Address, 3110, The Engineer Office 3110 


1D" RAUGHTSMEN WANTED in the Midlands 
capable men for Plant and Machine Design. 


State 





quick, accurate workers only need = apply 
experience, age, qualifications, and salary required 
Two or three testimonials should be enclosed with 
applicatton.—Address, 3069, The oSeuceaaer 
3069 A 


IG and TOOL DESIGNER WANTED by Ele- 

e trical Engineering Firm in the Midlands ; Shop 
and Drawing-office experience essential ; knowledge of 
Press Tools and Plant Work an advantage. ool 
salary and conditions, permanency for right man 
State age, experience, and salary required, with copies 
of recent testimonials.—Address, 2875, The Enginet 
2875 A 





UNIOR DRAUGHTSMAN WANTED, with Shop 
e experience and used to General Mechanical Enéi- 

vectett 
S070 A 


Address, stating age, experience, and salary ¢ 
3077, The Engineer Office. 


Oil 


Engine Drawing experience, WANTED by Sout! 


| Coast Engine Manufacturers. State age, experience, 


and salary required.—Address, 2767, The Engineer 
Office, 2767 AL 





with 

experience in Steam Turbine and Cen trifugal 
Pump Work.—State age, experience and salary re 
quired, to W. H. ALLEN, SON and CO., Ltd. 
Queen's Engineering Works, Bedford. 308 A 





VOREMAN REQUIRED for Small Drawbench Se 


tion of Engineering Works. Must have ee 


State age, 


experience (in full), and salary pemetned.—~ a 
2824, The Engineer Office. 24a 


‘OREMAN REQU IRED to Control “dhent 160 
4 hands, on High-class Machine Tools ; must have 
Fitting and Machine Shop Experience ; 
ciplinarian and tactful.— Address, fully 

full past experience and salary reavired, 

Engineer Office. 


For continuation of Situations 
Open advts. see page iV 
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The Mass Motor Car Works. 


A CuHristmas Story oF 1930. 


Wuen Mr. James Mass asserted little more than 
a year ago that he was prepared to flood Europe with 
a £50 motor car, he was regarded rather as a madman 
than a knave, but when he began actually to find 
capital by the simple expedient of accepting fully- 
paid orders for cars which he had not even begun to 
build and for the construction of which neither the 
works ‘nor the machinery existed, opinion veered 
round to the opposite point, and there were not 
wanting those who dubbed him a rogue and a 
charlatan practising on the gullibility of the publie 
through a remarkable personality. So strongly at 
length did feeling run when it was obvious that more 


than the twenty million pounds would undoubtedly |, 


be subscribed, that deputations waited upon Cabinet 
Ministers to implore them to take steps to stop this 
wholesale robbery of the public and to prevent the 
kingdom being made the laughing stock of the world. 
But the Government took no action, possibly because 
the members themselves had ordered their Mass cars, 
or possibly because they recognised that whether the 
people were fools or not, they were carried away by 
the daring of Mr. Mass, convinced of his honesty and 
determined at all costs to support an enterprise which 
if it were suecessful would put the Kingdom in the 
forefront of industrial pioneers, and which if it failed 
would cost them no more than the price of a few 
suits of clothes. 

Within a month of issuing his prospectus Mr. Mass 
was sure of his capital; before three months had 
elapsed the vast factory at Aston began to rise from 
the ground; and nine months later the announce- 
ment was made that the first batch of cars had been 
completed, had run their tests on the private track 
of the company, and had been placed in the bonded 
store where they are to remain until the day when 
ten thousand are ready for simultaneous delivery. 
That day is now rapidly approaching, and it is con- 
fidently expected that before the month is out Mr. 
Mass will have replied effectively to all his critics, and 
that those who were daring enough to set the example 
to others by investing their money will be the 
happy possessors of cars as remarkable for their design 
as for their method of production. 

It is well known that Mr. Mass has insisted on the 
preservation of the closest secrecy about both the 
factory and its product, and that every member of 
his staff and every one of his workmen have entered 
with as much zest into this condition as they have 
into the endeavour to realise the aspirations of the 
great inventor. We believe we may say with precise 
truth that up till a few days ago not a single soul 
outside the Aston factory knew how the £50 car was 
made or what it was like. That Mr. Mass has con- 
sented to allow us to lift the corner of the veil, we 
must ascribe as much to the fact that in a few days’ 
time ten thousand Mass cars will be on the road, 
as to the flattering: reasons Mr. Mass gave us. 
Even now we should betray his confidence did we 
give more than the broadest description of the works 
and of the car, and to tell the truth we are not, in 
any case, in a position to do much more, for causes 
which will appear in their proper place. 


THE Mass Car. 


First, as regards the car. Chatting about it to Mr. 
Mass before our all-too-hurried inspection of the 
factory, he sketched its outline on a scrap of 
paper, and as that rough sketch may some day have 
historical interest, we give herewith a facsimile 
reproduction. 

The reader will be at once struck by the extreme 
severity of its line; he will observe that there are 
no doors, no splash guards and no visible springs, 
and if a back view were presented, he would be 
astonished to see no back axle and no differential, 
whilst in the front view he would see no steering gear. 
As a matter of fact, the body is a box without any 
of the projections from the bottom or sides to which 
we are habituated. The traveller enters it by stepping 
in over the side, indented footsteps being provided 
to assist him. The omission of doors has a two-fold 
effect ; in the first place, it reduces cost materially, 
and, in the second, it admits the characteristic feature 
of the Mass ear, which is the employment of the body 
itself as the chassis framework. 

The body is built of two deeply pressed steel sides 
held together by the bottom and ends, and by four 
hollow transoms, one at the back of each seat and 
one just under the knees of the travellers. It forms, 
thus, a very stiff framework. The four wheels are 
quite independent, and each is carried on a stub 
axle, from which, by the way, it cannot be separated. 
Each stub axle is provided with a vertically project- 
ing rod or plunger on which a‘helical spring of special 
design is threaded. The spring and: plungers enter 
tubes welded into the body. To the summits of the 
front plungers the steering levers are attached, and 
they are thus entirely enclosed and out of all danger of 
shock or dirt. The plungers of the driving wheels are 
coupled by a pair of hinged transoms, thus forming 
a jointed frame. Between these two  transoms 
is placed the engine, which drives straight on to 
external helical gear on the wheels. One word must 
he said about the wheels, 


They are of the pressed 


dise pattern, and the tires are a permanent attach- 
ment to them. It is only.a few years since the pneu- 
matic tire went finally out of use, but it is hardly 
necessary to say that the tires on the Mass car are 
not pneumatic. 

THE ENGINE. 

The engine baffles us—though we have our sus- 
picions—and the best course in dealing with it will 
be, perhaps, to reproduce as nearly as we can recall 
it our conversation with the inventor. 

** Placed as it is, Mr. Mass, your engine must be 
of very remarkable design ?”’ 

“Yes, it departs altogether from normal motor 
car practice. All that is visible from the outside 
are three somewhat similar steel casings. The first 
we call the generator, the second the motor, and the 
third the condenser.” 

‘* It is not an internal combustion engine then ?”’ 

“Certainly not what is generally meant by an 
internal combustion engine.” 

‘** Might it be described as asteam engine——or steam 
turbine, perhaps ? ”’ 

“It would be wrong to do so, for steam is not used 
in it.” 

“You excite our curiosity. May we make one 
guess ? A mercury vapour engine ?”’ 

‘“ What, with mercury at its present figure ! 
the price of the car would go in mercury.” 

** Can’t you give us just a little hint ?”’ 

‘“* Did you ever hear of Arnostedium ?’ 

“The liquid metallic alloy ! Of course, but— 

** Now, no more questions on that route. Switch 
off. You want to know why there is no differential. 
I will tell you. Because there are virtually two engines, 
one to each wheel. although the harmony between 
the two is automatic and perfect.” 

‘““But you make the engine harder than ever to 
understand. It can’t be a turbine— 

“You will have to amuse yourself thinking it out.” 

**T shall buy a car and see!” 

“Tm afraid not. When the parts of the motor are 
in place the casing is electrically welded up.” 

** But what about repairs ?”’ 

“There are no repairs on a Mass ear. If you want 
a new engine, send us back the old one and seven 
pounds ten. If you want a new front wheel, drop the 


Half 
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lying parallel to the first and working in absolute 
unison with them was producing similar sides. Two 
parts left the last presses at the same moment, were 
brought together by the convergence of the conveyors, 
and entered the assembling and welding machine. 
Here nothing was to be seen, but on leaving the casing 
in which the operation was conducted, the two parts 
were completely welded into a single part. The 
car body was then transported to another machine 
which was connected to the floor above by four 
trunks. Down these trunks, Mr. Mass informed us, 
descended the four transoms already referred to. 
They were guided automatically into their correct 
positions, and were welded on with the ease and 
regularity of soldering cans in a tinning factory. 
The bodies then entered a final welding machine, 
in which the tubes for the springs were attached, and 
as they emerged from the end we caught a glance 
of them in their rapid passage to the painting en- 
closure. Here they were painted all over inside and 
out by spraying. They then entered a drying chamber 
of great extent, into which we peeped through glass 
windows. Fifteen minutes is sufficient in this room 
to harden the special paint used. The last operation 
on the body is lining out, which is performed by paint 
wheels carried on long arms. The body leaves the 
final drying room bottom upwards. 


THE EREcTING TOWERS. 


We are all familiar with erecting platforms of the 
Ford type. They travel horizontally. At the Mass 
works the movement is vertical ; and for this reason. 
The various parts are made on separate floors; to 
bring all the parts to one floor would cause waste 
of time. The crescent car passes through the floors 
and picks up its parts as it goes. Each floor has its 
own moving platforms which lead to the erecting 
towers. The journey of the car through the towers 
is not continuous, but intermittent. There are eight 
floors in all, four up and four down, and it stops at 
each floor for about five minutes. In other words, 
erection is completed in forty minutes. The same men, 
four in all, travel with it the whole way in each tower. 
At the first floor the wheels with springs are put in 
position ; at the second the engine is dropped into 
place; at the third, the generator and condenser 
are fixed; at the fourth, the brakes are fitted and 











4 
/ 


gy fg a 


# 


A 














“THE Encineer” 


FACSIMILE OF MR. MASS’ 


old one out and return it to us with thirty shillings. 
We replace parts en bloc, not details, and we set our 
face against repairs, both because they are absurdly 
costly, and because they are dangerous. When you 
are using the remarkable materials we employ, to 
entrust the heat treatment to a wayside smith is 
just looking for disaster.” 

‘** Do tell us one more thing about this fascinating 
motor. The fuel ?” 

‘** A solid fuel. Endothermite.”’ 

‘*Endothermite ! You are joking. 
dangerous.” 

‘“‘ It is far less dangerous than petrol. I agree that 
ignition once started is irresistible, but consider how 
difficult it is to start it.” 

‘** How do you start it.” 

““Now, now,’ said Mr. Mass playfully. “‘ Break away 
there, and come and see how we put our ears together.” 


It is far too 


THE Works. 

We descended in a lift, and crossing a yard that 
was a model of tidiness, entered a doorway on the 
ground floor of a five-story building. There are 
at present twenty of these buildings, all exactly the 
same, both internally and externally, and there is 
space for the accommodation of at least as many 
more. A branch railway runs across the front, and 
brings the raw material to the very doors. At the 
other end ramps run down to the charging and 
dispatching houses and to the great store. Around the 
works extends a trial course, now completely enclosed 
by hedges and hoardings, so that none of the cars 
are visible to the public. . 

In front of the building we entered stood a train 
of railway wagons full of steel plates. A bundle of 
these plates was picked up by a magnetic crane and 
carried right into the shop, where it at once entered a 
machine which automatically cut the ties and sepa- 
rated the plates. Leaving this machine on a conveyor, 
the plates were carried in rapid succession to a series 
of gigantic presses, from the last of which they 
emerged in.the form of one half of a body, with half 
ends and half floors included, 











SKETCH OF HIS CAR 


the final adjustments under the car are made. 

Up to this point the car has been upside down—a 
very convenient position for the work to be done. 
The up-gang of erectors now leave it, and the con- 
veyor carries it round a bend at the top of the build- 
ing to the down-tower, which it enters in the upright 
position standing on its own wheels. In its passage 
down it receives its upholstery—all made as separate 
items and attached by clips to the body—steering 
gear, lighting units and lamps, brake lever, fuel con- 
tainer, &c., and all the connections to the dash—which, 
by the way, is attached as a single unit—are also 
|made. When it reaches the bottom again it is a 
| complete car and runs on its own wheels to the filling 
| shed. There it receives a charge of endothermite and 
| passes to the running shed, where it is at once boarded 
| by a chauffeur, who takes it out immediately for a 
|run of fifty miles round a special track provided 
| with all sorts of devices for testing every part and 
| 
| 
| 
| 
| 





all the qualities of the car. 
Firtmne, &e. 


We have seen something of the manufacture of the 
| parts of the car, with the exception of the engine, 
'but are not permitted to say anything about it. 
| The principle is mass production throughout on highly 
| specialised machines. Some of the tools are like 
| gigantic full automatics. The stub axles, for example, 
| go in as rough drop stampings and emerge machined 
all over and are borne straight off to the hardening 
shop and thence to the grinders. 

We were informed that not a single gauge is to be 
found anywhere in the shops, and that nota single 
measurement of any kind by anyone but a tool 
setter is permitted. Mr. Mass holds that no gauges 
are so good or so cheap as the parts themselves. He 
says if you make one hundred parts that have to 
fit another hundred parts, and you take one or two 
pairs at random and try them together, if they fit 
it is certain as can be that all the others will do so too« 
To put this principle in practice, light high-speed 





A series of presses | 


runways traverse the machine shops. Every now and 
then a boy snaps up a part and drops it into a tray 
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on these runways. It is carried forward to another 
part of the works, where another boy takes it and 
tries it against the part it has to fit. Exchange of 
this kind goes on continuously all day. In the event 
of a part failing to fit, the boy informs the foreman, 
who presses a button and instantly all production of 
all kind in that building is arrested. This happened 
two or three times in the early days of manufacturing, 
but Mr. Mass told us that not a single case had occurred 
for three months, and he does not see why one should. 

Of course, there is no drawing-office in the factory 
—there is one in the tool works—for there is nothing 
to draw, and Mr. Mass is resolved that there shall 
not be. No alteration of any kind will be permitted 
in the ear for at least five years, when he hopes to 
have written off his whole capital, and can then think 
about changes—if any are needed. 

After this all-too-hurried survey of the factory, 
we returned to Mr. Mass’s room. It would be wrong 
to call it an office, for Mr. Mass holds that the rooms 
in which we have to pass a very large part of every 
day should be as attractive and comfortable as those 
in our homes. ‘* Now, tell me,” he said, as we settled 
down to a eup of tea, “ what struck you most in the 
factory ?"’ We replied that though we felt it was 
not what we were expected to say, the things that 
had given us the greatest surprise were the lack of 
haste and the lack of noise. He appeared to be de- 
lighted with the answer. 

* The essence of all progress, the essence of science,” 
he exclaimed, “is Harmony. The music of the 
spheres is not audible music, but the harmony of 
movement of the stars in their courses. The beauty 
of a machine is of the same order—observe the har- 
mony with which the corporate parts interact. So, 
too, with science of all kinds ; the laws of all science 
are harmonious, and if any law seems to clash with 
other laws, if it makes a discord with them, we know 
it is at fault. A great factory, this beautiful factory 
vou have seen to-day, is founded on harmony. All 
the parts fit together with perfect concord. Of course, 
there is no hurrying; why should there be ? Hurry 
is the result of a lack of harmonious arrangement. 
If you tether a donkey with a hackney, the donkey 
will have to hurry and strain to keep up ; but put two 
hackneys together and they work together with an 
ease of effort that gives us pleasure to observe. If part 
of these works were slower than other parts, the slow 
parts would be donkeys. The secret of suecess is for 
all parts to work at the same pace. The depart- 
ments of this factory are geared together with the 
exactness and precision of the wheels of a watch. 
That is why you saw no hurrying. 

‘You perhaps observed that the factory is cut 
up into twenty exactly similar units, and perhaps 
wondered why it was. Let me¢tell you. Suppose 
there were twenty men with but one stomach between 
them ; if that stomach got a pain in it, all the men 
would be laid up at once. But if each man had his 
own stomach—you see, of course. Each unit of 
this factory is complete in every detail; it has its 
own power-house, its own staff, its own operators, 
its own railway lines, its own plant. Each delivers 
its quantum of cars quite independently of the others 
every day. They all feed the common store. The 
only other things in common are a single selling agency 
and a single purchasing agency. 

** Let us return to the question of harmony. All 
our workpeople are in harmony. You will have 
noticed that there are no women or girls about the 
factory. Sex is prone to cause discords—that is why. 
Every man in the place is an original shareholder ; 
every one paid his £50 for his car, and all will re- 
receive their cars in due rotation. There is not a man 
in the place that belongs to a union or is classed as 
a workman. They are all well educated, many of 
them highly educated, and without exception they 
have a taste for art in some form or for literature. 
They can all do anything in the factory, and they 
all do; we all can. If a man falls sick, it is some- 
times my privilege to take his place. I enjoy a week 
or two in the towers immensely, and the members 
of whatever gang I happen to be working with treat 
me exactly like their missing fellow. Sometimes I 
get terribly chipped because I am a bit clumsier 
than the regular hands. By moving the men from one 
job to another their interest is maintained, but 
nearly all the work is as a matter of fact fairly interest- 
ing. At least, there is no monotonous drudgery. 
Whenever drudgery has to be done we get a machine 
to do it. At first I bought the few chains we used, 
but when I had seen them being made I resolved 
never to buy another. Go to a chain factory and you 
will understand why. It is hateful to me to see a 
woman or a young girl seated all day, week after week, 
pushing little bits of steel into a punching machine. 
It is gross degradation of humanity. Machines make 
all our chains from start to finish. They are com- 
plicated machines and the men take great pleasure 
in them. You saw our little axles being made. In 
most works single-operation lathes operated by girls 
would be used for such work. Here you saw them 
finished complete by machinery. 

‘* You saw also our system of inspection, and noticed 
our nippers picking up parts here and there, and 
chucking them into the conveyors. Happy young 
rascals ! They only work in the shops for two hours 
a day—the rest they spend in our school where we 
are making future:men of them—and as you may have 
noticed, they enjoy the sport. We put lads on the 
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job because we want a little mischief in it. The 
more tricks they get up to, the more completely they 
test our interchangeability. The conveyor system 
keeps a measure of control over them, and _ their 
masters who go into the shops with them exercise 
beneficent restraint. 

“One word more, and that on the question of 
noise. Noise is absolutely abominable to all of us, 
both because it is inharmonie in itself, and because 
it simply shouts of inharmony in the machine pro 
ducing it. A perfect machine is noiseless. We have 
not yet reached that state of perfection, but I am 
delighted that you noticed we were getting near to it. 

“'There, there, 1 am monopolising the conversa- 
tion; but it is your own fault, you appeared to be 
interested.” 

We assured him that we were. 

“Are there any points you would like me to ex- 
plain ?”’ he asked. 

**“Many,” said we. “ First, there is the engine. 
The patent drawings—” 

He burst into laughter. 
patent in the whole car.” 

“What!” said we in surprise. 

** Not one,” said he. *‘* After June Ist any one that 
likes may copy our car. It isn’t patents that make 
suceess, but the means of production. We have got 
the start of the werld and defy others to catch us up, 
let them try never so hard.” 

As I rose to leave him, I addressed a final question. 

“No, sir,’ he said, *‘ we have no agents, but we are 
arranging depéts for spares all over the country. 
Good-bye. Do come on June Ist, and drive one of 
the cars. There is nothing to learn. Good-bye ; 
Good-bye !”’ 


“There is not a single 








The Influence of the Modulus Ratio 
on Reinforced Concrete Stresses. 
By W. C. POPPLEWELL. 


In all cases which involve the distribution of stress 
between two or more materials forming parts of a 
composite structural member it is essential that the 
designer shall have some definite knowledge of the 
elastic properties of the materials in question. Two 
of the best instances of this kind are to be found in 
columns and beams of reinforced concrete. In these 
there are two materials, each of which bears a part 
of the external load applied to the structure. Each 
of the two materials, concrete and steel, has a different 
value for its modulus of elasticity, and it is upon these 
values, coupled with information as to dimensions 
and external loads, that the magnitudes of the 
stresses on the concrete and the reinforcing steel 
depend. 

The use of the elastic constants in connection with 
this stress distribution is perhaps best illustrated by 
following the construction of two simple formulas, one 
for a column and the other for a beam. 


_Tare CotumMn ForMvta. 


This refers to the case of a column, usually square 
or rectangular in section, but not necessarily so, consist- 
ing mainly of conerete and reinforced with longitudinal 
bars of steel. It is supposed to be so short as not to 
be capable of being classed as a “ Jong column,” and 
the load is supposed to be quite axial ; that is, the 
load line is supposed to coincide with the geometrical 
axis and pass through the centre of gravity of the 
cross section. An elevation and section are shown 
in Fig. 1. The relations of load and stress are as 
follow :— 

When a load comes on the column, part of it is borne 
by the concrete and the remainder by the steel of the 
longitudinal reinforcement. The lateral reinforce- 
ment or binding is neglected in this connection as 
carrying no part of the direct longitudinal load. 
Under the action of the load both concrete and steel 
suffer elastic strain and are shortened according to 
Hooke’s law, the amount of the strain depending on 
the intensity of the stress in the respective materials. 

The whole theory of the stress distribution rests 
on the assumption that in a properly constructed 
column the effect of a load applied normally is to 
shorten the conerete in a given length by the same 
amount as the steel is shortened on the same length 
under the same load; in other words. that the con- 
crete and steel are compressed as one material. 
Experiments by the writer’ have shown this assump- 
tion to be amply justified. 

In considering the stress distribution 
Let E, and E, be the respective values of the elastic 

modulus of steel and conerete in 
pounds per square inch. 

Let a and A be the respective areas of these in square 
inches. 

Let U be the complete area = a + A. 

Let S and C be the stresses in steel and concrete in 
tons per square inch. 

Let W, W.and W. be the total load, the part carried 
by the steel and that carried by th 
concrete in tons. 

Then if « is the elastic shortening under W on a length 
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/, this will have equal values for steel and for conerete 


or 
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(100 % m x %)- 
In the denominator of the last fraction, representing Q, 


the symbo! % is intended to denote the porcentace 
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FIG.1—THE COLUMN 


which the area of the steel section is of the total area U. 
For example, in a case where the percentage of steel 
is 4 per cent. of the area 
: 1 1 

Q will be = — ; 

100 — 4+ m4 96 + m4 
This is the case of a simple concrete column provided 
with plain straight bars as reinforcement. 





Tar BEAM FoRMULA. 


Next consider the ease of a simple rectangular beam 
with steel reinforcement near the lower side where 
the tensile stress has to be resisted. Other cases of 
beams might be taken, such as those having a T sec- 
tion or others where the reinforcement, top and 
bottom, is arranged to resist bending moments which 
may act in either direction. But the instance taken 
will serve to exemplify the application of the modulus 
ratio in reinforced concrete members. A section is 
shown on Fig. 2. 


Let b = the breadth. 
,,d@ = the depth to the centre line of the reinforee- 
ment. 


y — the distance from the top surface to th: 
neutral axis. 

,, M = the bending moment on the section. 

: the extension of the steel caused by M. 

c = the shortening of the concrete caused by M 

S = the tensile stress in the steel. 

C = the maximum compressive stress in th: 
concrete at the top surface. 

a = the total sectional area of the steel section. 


y 


2 
As in the usual practice, the tensile stress in the 
concrete is ignored. 
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Then, for equal strains, = = ° = Mm, 
But here, as @ is (d -- y) from N A, 


S E, S 4 
5 = a. oe m tee 8 and y 
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The algebraic sum of the horizontal forces on the 
section must = O, 


: : bc y Ss 
Therefore, 5.4 a 2 dz, o — = by z 
y o C 2a 
m d , 

or, y¥ = ———-, from which y = 2™ 
by b 
——— +f ™M 
2a 
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The bending moment 


l 
y) +C = fae =Sa(d —- y) 
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From these equations emerge the results 
‘ 3M 
5 = ————— (3) 
a(3d— y) 
6 
and Cc i: aa ae a 


by (3d — y) 
In the above equations (3) and (4) the bending 
moment M is known, 8 and C are obtained from the 
results of tests, or more often from the rules drawn 
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constants which have been previously obtained by 
experiments on concrete of a similar nature. Many 
such data have been published. It is, of course, 
better to have special experiments made on samples 
of the concrete it is proposed to use, but this plan is 
somewhat slow and costly, and may be expected to 
pay only in the case of large contracts. In the 
Majority of cases the elastic constants must be 
assumed. 

There is a great mass of accumulated information, 
generally available, from which the designer may 
select his constants, and which also serve as a general 
guide as to the effects of various influences. 

Below are given the more general laws derived from 
the results of experiments carried out from time to 
time in America and in Europe. These show how 
the concrete modulus is affected by variations in 
composition and by conditions of mixing and keeping. 

(1) The modulus diminishes as the proportion of 
the cement in the mixture is decreased. 

(2) The modulus diminishes as the size of the 
aggregate is decreased. 

(3) The modulus increases with age, rapidly up 
to the end of the first month, but more slowly after- 
wards. 

(4) The modulus is higher in concretes with high 
compressive strengths. 

(5) In an experiment on the compression of 2 
sample of concrete it is noticed that as the load is 
gradually increased the compression at first follows 
the elastic law, but afterwards the increments of 
strain corresponding to successive equal increments 
of stress become increasingly larger. If these incre- 
ments of strain and load are plotted the result is a 
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FIG. 2—THE BEAM 


up by competent authorities, and the remaining 
symbols a, b, d, and y are interdependent ; a, b, and d 
may be assumed and y calculated, the value of the 
modulus ratio m being also known. In making these 
calculations for design purposes a good deal of trial 
and error may be resorted to before dimensions can 
be finally fixed. The breadth b) may be made a 
definite fraction of the depth d in cases of similar 
beams, and it may be customary for the steel to con- 
sist of so many bars of a definite size, the size bearing 
some rough relation to the depth of the beam. By 
making use of such conventions the calculations 
become simple. 


THE Mopvutus Ratio m. 


In whatever manner the details of the calculations 
be worked out the results depend eventually on a 
correct assumption of a value for the modulus ratio. 
This is the chief point of interest here. The ratio in 
question embodies two quantities, namely, the 
modulus of elasticity of steel in compression or 
tension and the modulus of elasticity for concrete in 
compression. Of these the steel modulus is fairly 
constant for all steels ; its value rarely falls as low as 
26 x 106 and as rarely rises above 32 x 108, being 
most often between 28 x 10% and 30 x 106 A very 
reasonable average value often used for E, is 29 x 10® 
pounds per square inch. A curious fact about the 
steel modulus is that a high value does not necessarily 
belong to a steel of high tensile strength. nor does the 
converse always follow. A moderately high modulus 
may indeed be found from a mild steel bar which has 
previously been stretched as much as 10 per cent., 
or even more, beyond its yield point load. The steel 
modulus may therefore be regarded as a fairly con- 
stant quantity whose value rarely passes far beyond 
narrow limits ; also a sound average value to be used is 
29,000,000 Ib. per square inch. 

With the conerete the case is altogether different. 
In this case the material is not only complex in its 
composition, but the materials of which it is composed 
are variable in their properties. Concrete is mede up 
of broken brick or rock, with or without stone dust 
from the rock, send, Portland cement and water. It 
is practically impossible to foretell the qualities of a 
given mixture from a knowledge of its composition, 
except on very general lines, and actual experiments 
are in most cases desirable. But it is not often that 
such tests can be carried out before the calculations 
necessary for the design are completed, and it becomes 
necessary for the designer to assume values for hiselastic 


graph, at first straight, then becoming more and more 
curved. 

If the load is now removed and applied a second 
time the graph will, as before, be straight at first and 
then begin to curve, but with two differences: the 
commencement of the curved portion occurs later 
than before, and the straight part is steeper, thus 
indicating a higher modulus. 

This raising of the modulus may be expected for 
about five or six loadings, and will then cease. 

(6) The above leads up to the general statement that 
at the working stress of about 500 lb. per square inch 
the modulus is raised by repetition of stress at first. 

(7)* After the first few repetitions of the working 
stress the modulus begins to decrease with subse- 
quent repetitions up to about 200, after which it 
remains practically constant. This constant value 
should be about 75 per cent. of its original value. 


EXPERIMENTAL VALUES FOR E,. 

In what follows a number of typical values are 
given for the concrete modulus in compression. All 
these may be taken as the highest values for the 
materials in question ; that is, the value after very 
few repetitions of the load: the permanent value 
ought to be about 75 per cent. of this. 

' hese values lie between 1.5 x 10®and 4.5 x 108, 
the great bulk being between 1.5 x 106 and 3.0 x 
108, with an average which is probably not far removed 


from 2 = 108, rather over than under. 
The regulations of different countries give the 
following :- 


Corresponding E e, 


Modulus ratio m. 
. 3.75 to 2.0 x 108 


France... .. 8 to 15, 
according to 
manner and weight 
of reinforcement. 


Italy side a 10 3.0 x 106% 
United States.. 12 2.5 x 10¢ 
Germany es 15 2.0 x 108 
Austria 15 2.0 x 10% 


Many other experiments have been carried out and 
their results published, but those in the next table 
will serve te show the kind of values to be expected. 

In the Institution of Civil Engineers’ report by 
the Committee on Reinforced Concrete it is stated 
that ‘‘ the average values of the modulus of elasticity 
of concrete mixed in the usual proportions are 
approximately, for stresses up to 500 1b. per square 
inch :—Limestone concrete, 4.0 x 10%lb. per square 





* Van Ornum, “ Transactions,’’ Am. Soc, Civ. Eng., vol. lviii. 





inch; gravel, 2.5 x 10®lb. per square inch ; cinder, 
1.0 x 10% Ib. per square inch. 

In the discussion on the writer’s paper already 
referred to—see footnote '—some interesting values 
were given by Mr. C. F. Marsh as calculated from one 
of the diagrams in the paper. This gave the average 
longitudinal strains of four of the columns tested. 
Below is shown the course followed by Mr. Marsh in 
the case of one of the columns. 


Experimental Values for Modulus of Elasticity of 





Concrete. 
| Crushing Elastic 
Material. Age. |strength. modulus. 
| Tons per Millions of 
Weeks. | -q. ft. Ib.persq.in. 
2Dock gravel and _ finely 


ground cement (5 to 1) oe 13 211 1.63 
Dock gravel and _ ordinary 

















ground cement (5 to 1) ta 34 | 225 2.55 
Dock gravel and_ ordinary 

ground cement (5 to 1\ ee 15 70 1.75 
Dock gravel and _ ordinary 

ground cement (5 to 1) ‘as 27 101 1.83 
Broken sandstone and ordi-) 53 141 ( 1-54 

nary cement a hearer eee ° 1 1.86 
3 Penmaenmawr granite, 

Leighton Buzzard sand, «tone 

dust and ordinary cement (5 

to 1) e< oe a es 5 | _ 2.28 
A) ee ee ee ee 5 _— 2.35 
ee +’ ae 143 3.00 
ENOL GMEGs. 66. 6s 0% <0 29 (average ) 3.04 
ee ee ee 31 - 3.08 
4 Concrete like the last, but no 

stone dust er ee | 150 1.22 
DGG, Cc ke Ge ee 22 _~=s| (average) 1.53 





54 parts trap rock, 2 coarse 


sand, and | part Alpha cement 13 - 2.32 
TONGO, GRO... cc te ee le 13 ~ 1.85 
Ditto, ditto... .. «2 «2 o- 13 — 1.54 
DG 5 Dow 13 — 1.84 
DO, GAO. ic es 0 ee 13 — 1.72 
ne 13 ne 0.7 
Ditto, ditto.. .. 2. .. «- 13 — 1.65 





The following are also of interest :— 





6 4 stone, 2 sand, and 1 part| | 





cement 13 — | 3.46 
a ee ee 26 — | 4.50 
6 parts stone, 3 sand, 1 cement. .| 13 --- 3.75 
Ditto, ditto... .. .. «. | 26 _ 2.81 











2 Min. ‘‘ Proceedings,”’ Inst. C.E., vol. elxi. 

3 Min. ‘‘ Proceedings,’’ Inst. C.E., elxxvii. 

# Min. ‘* Proceedings,”’ Inst. C.E., vol. elxxxviii. 

5 Tested by Professor Burr, New York. 

6 From paper by Professor Hatt in Engineering Record, 
May 18th, 1902. 


The unit strain taken from the diagram was 
0.00027in. and the elastic modulus for the steel found 
by the author and given in the paper was 30.2 « 10°. 
Multiplying these, the unit stress in the steel is given 
as 8154 Ib. per square inch, and multiplying this stress 
by the sectional area of the steel, 1.77 square inches, 
the stress on the total section of the steel is given as 
14,432 lb. 

As the total load on the column was 30,240 Ib. the 
difference between this and load on the steel gave 
the load on the concrete as 15,808 lb. The sectional 
area of the concrete was 34.23 square inches, and, 
dividing the total conerete stress by this, the unit 
stress on the concrete was obtained as 462 lb. per 
square inch. The unit strain for the concrete was 
equal to that for the steel, 0.00027in. When the 
unit concrete stress is divided by the unit concrete 
strain the modulus of elasticity for the concrete under 
compression is obtained as 1.711 x 108. Taking the 
value for E, of 30.2 x 106 and dividing by the E., 
as calculated, E,/E. = m is given as 17.65. 

For the four columns given Mr. Marsh calculated 
the following figures :— 





Modulus of elasticity of Es Es 
conerete in compression. , Mean value of a 
Pounds per square inch. 
x 108 17.65 
2.876 x 108 10.53 i] 14.51 
2.855 x 108 10.58 | = 
1.652 x 10 18.28 ) 


These figures show that the four values found for the 
modulus differed very widely for concrete which con- 
tained the same mixture, had been mixed and laid 
in place in the same manner, had*been kept under 
similar conditions and was the same age. 

It is further to be noted that the mean value of the 
above figures for the modulus ratio differs only slightly 
from that most commonly used in design calculations. 

The values calculated as above from the strains 
in complete columns are probably more reliable than 
similar data obtained from specially prepared speci- 
mens. Mr. Marsh’s figure is 14.51, which is not far 
below the commonly chosen value of 15. A somes 
what higher figure is obtained as the mean of Pro- 
fessor Burr’s figures given in the above table. Neglect- 
ing the one obviously abnormal figure, the average 
value for m is 19.2, where E, = 29,000,000.° All the 
data given above were obtained from experiments 
on materials in common use at the present day, some 
American and some British. 

Example of calculation of S and C from the above 
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formulas for columns (1) and (2). Take the case given 


in the writer's paper above mentioned. Here 

W = 13 tons 29,120 Ib. (This is the working load.) 

m = 14.5(Mr. Marsh’s mean value as calculated 
from strain). 

U_ = 36 square inches. 

a = 1.77 square inch. 


herefore the pereentage which the reinforcement is 

















fe 1.77 x 100 
eth = meeianes=: aie 4.9 per cent. nearly. 
36 
From the above 
100 Q aa 100 ae 100 es 100 
100 -—- % + mx % 95.1 + 71 166.1 
= 0.601 
aT ee W m 100 Q 29,120 x 14.5 0.601 
U 36 
= 7050 lb. per square inch. 
C= W 100Q 29,120 0.601 


l 36 
= 487 |b. per square inch. 


THE EFrrect or DIFFERENCES IN THE VALUE OF m 
ON THE STRESSES IN THE STEEL AND IN THE 
CONCRETE. 

The influence of m becomes important in cases 
where designs may have been completed from ecaleu- 
lations based on certain assumed value for m, and it 
has afterwards been discovered that the actual value 
of m is larger or smaller than had been supposed. In 
such a case the actual stress would be different from 
its caleulated amount. Although it has been stated 
by writers on the subject that the result of varying 
the m as much as 50 per cent. is to affect the stress 
in the conerete to a very small extent only, the stress 
in the steel is actually affected to a very much larger 
extent. In order to make this point clear the follow- 
ing calculations have been worked out. 

This is the ease of a column with total area of 
section U: the reinforcement is 4 per cent. of U—- 
that is, a = 4/100U and A = 96/100 U. In the 
first place, let the caleulations be based on the 
assumption that the value of the modulus ratio is 15. 

On this assumption the compressive stress in the 
concrete resulting from a load W will be 





— W = 100 W _ 100 W 
‘em +A (4 15 + 96)C 156 
= 0.642 Ww 

C 


If, now, the real value of m is 10 instead of 15, 





Pile ae 100 W _ 100 Ww — 0.735 W 

2 (4 10 96) U 13:.1 J 
0.735 — 0.642 ». 09% 

).735 — 0.64: 7 5 14.5 per cent. greater 
0.642 0.642 


than it was supposed to be. 

If, however, 10 had been the chosen value in the 
original calculation, but the actual value had been 15, 
the error would have been 
0.642 0.093 


0.735 0.735 


Or 
O.ids0 - 


= 12.6 per cent. too small. 


The corresponding values for the compressive stress 
in the steel reinforcement are 


ss . W W 
5S =m CG, = 15 0.642 Bas 9.6: , - and 
. Eig. | a ae . 
Ss, = mC, = 10 0.720 = = 79.25... The 
2 l { 
errors are 
9.65 7.00 2:18 . 
is 7.35 _ - 18 = 23.6 per cent. too small, 
9.63 9.63 
9.6: 7.35 2.21 ‘ 
-63 Ea se ——__ = 31.0 per cent. too great. 
1.00 1.35 = 


The writer has compiled the table below, in which 
values of Q and m Q which have been given above in 
equations (1) and (2) are quoted, for different per- 
centages of steel and for various modulus ratios. It 
will be seen that the percentages are 3, 1, 2, 3, 4, and 
5 per cent. and the modulus ratios are 8, 10, 12, 14, and 
16. 

It becomes-ea2sy to calculate steel and concrete 
stresses from this table by multiplying the proper 
figure by W/U. Thus for a pillar 50 square inches 
in cross section, in which the modulus ratio is 14 and 
the percentage of- reinforcement 2, when carrying a 
load of 40,000 Ib., will have a steel stress of- 


in SP x wo. ts 100 =: $892 Ib. per 
50 

square inch. 

¢ — 40,000, 100 x 0.0094 = 635 Ib. per 
50 


square inch. 

The plotted lines on Fig. 3 show very clearly how the 
stresses for given loads and cross sections are 
dependent on the percentage of reinforcement and 
on the value of the modulus ratio. The steel lines 
slope up from left to right and the concrete stress 
lines slope down from left to right. It is seen that 


the steel stresses increase rapidly as the percentage 
increases, and this more rapidly for the light than 
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for the heavy reinforcement. On the other hand, 
the concrete stresses diminish with m, and _ this 
diminution is more marked with the heavy than with 
the lighter reinforcement. 


Table-—Values of Q and m Q, where § 


the reinforcement, C the stress in the concrete, W t 
section, including concrete and steel, and Q and m Q t 


Percentage of 
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on the stress in the steel and in the concrete of a beam 
the case of Fig. 2 may be taken as an example. Here 
a = 0,785 square inches, b = 8in., d 8.75in. In 
the first case m’ is taken as 10, afterwards m” 16. 


W m Q 100 
Ka Baicas and C - 
l l 
he whole load on the pillar, U the complete area of 
he calculated constants. 


WQ 100, 


S is the stress in 


reinforcement } per cent, 1 per cent, 2 per cent. 3pereent. | 4 per cent. 5 per cent, 
in the section. | 
m | 
mQ 0.07720 0.07480 0.07024 0. 06616 0.06248 0.05928 
8 
Q 0.00965 0.00935 0.00878 0.00827 0.00781 0.00741 
m Q 0.09560 0.00170 0.081480 0.07870 0.07360 0.06900 
10 
Q 0.00956 0.00917 0.00848 0.00787 0.00736 0. 00680 
mQ 0.11376 0.10812 0.09840 0.09024 0.08340 0.07740 
12 
Q 0.00948 0.00901 0.00820 0.00752 0.00695 0.00645 
mQ 0.13160 0.12370 0.11116 0.10080 0.09212 ©. 08484 
4 
Q 0.00940 0.00885 0.00794 0.00720 0.00658 0. 00606 
mQ 0.14880 0.13920 0.12320 0.11040 0.10000 0.09136 
16 | 
Q | 0.00930 0.00870 0.00770 0.00690 0.00625 0.00571 


The results of the above calculations and plottings 
bring out several important facts. 

(a) In a loaded column originally designed on the 
assumption that m hes a certain value, but in which 
its value is actually lower, the stress in the concrete 


M=8 10 12 


The corresponding steel and concrete stresses are 
calculated from equations (3) and (4). The caleu- 
lated value of y are 


(For m 10) y’ 3.27in. and 
(For m 16) y” 2.75in. 


14 16 





Mx0 


Q- 


a a 
| | 
| } 

| 0-011 





0°16 | 
| 


0010 





0:14 











0°12 ! - 


one 


4°] 


9°08 


+ 


> 0009 


og 0-008 


0:007 


0:006 























0005 





9°04 


s ” 
THe ENGINEER 


Swain Sc. 


FIG. 3—STRESS DIAGRAM 


is considerably higher ; but where the actual m is 
higher than its assumed value the concrete stress 1: 
lower than supposed. These diserepancies are not 
great as compared with the differences in the values 
of m, and are practically negligible. 

(b) In the case of the steel, however, the increase 
from the same cause may be as high as 30 to 40 per 
cent. Where the safe stress in the steel has been 
taken at a high value an excess of 40 per cent. beyond 
the calculated value may bring the actual stress 
dangerously near or,even past the elastic limit. Such 
a state of things, especially if it were assisted by a 
small excentricity in the load line, might easily lead 
to buckling of individual bars. This would un- 
doubtedly be followed by general collapse of the 
column. 

It therefore behoves designers to err on the safe 
side in selecting safe stresses and to do their utmost 
to get at the trye value of the concrete modulus used. 

(c) In this last it is to be remembered that if the 
actual value of m is higher then the value used in 
determining the dimensions of the column the stress 
-aused by the load in the steel reinforcement will be 
too high also. 

(d) It should further be noted that the above 
errors are greeter when the percentage of reinforce- 
ment in the section is smaller. 


INFLUENCE OF m ON BEAM STRESSES. 


In order to observe the effect of a difference in m 


Using these in calculating the steel and conerete 
stresses from equations (3) and (4) 


3M a 3M 
= a(3d— y) 0.785 (3 x 8.75 — 3.27) 
= 0.167 M. 
— 3 M_ — 0.163 M. 
0.785 (3 8°75 — 2,75) 
Ss) 8. 100 = 0.004 100 = 2.4 per cent. clecrease. 
‘ 0.167 
Next, for the concrete stresses C, and Cy 
C. . 6M 6M eit aber. 
by(3d—y) 8 x 3.27(3 x 8.75 — 3.27) 
= 0.0100 M. 
+ See kL 
1” 3% 2.9643 8.78.— 2:75) 
Cn C 100 = 0.0016 x 100 = 16 per cent. 
c, 0.01 


increase. 
THe WorkING STRESSES EMPLOYED. 

The values employed for the sefe compressive stress 
on the conerete vary widely in different countries 
and in the rules laid down by different authorities and 
are often made to depend, very wisely, on the ultimate 
strength found by tests carried out at the time. 

The allowable direct stress in columns is usually 
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less than the compressive stress in the concrete of 


beams. The stresses allowed by the New York 
Municipality may be taken as fairly typical. They 


are :-—Conerete in beams, 500 1b. per square inch ; 
econerete in columns, 350 1b. per square inch; steel 
in tension, 6.75 tons per square inch. 

This last is for structure] mild steel ; the safe com- 
pressive strength would have the same value. In 
many eases a higher carbon steel is used and eorre- 
pondingly higher stresses allowed. 
walhese brief notes should emphasise the importance 
of being able to obtain reliable information regarding 
the elastic and strength properties of a conerete 
which is about to be employed in an important piece 
of struetural work. This is made more difficult by 
the variety in the material available for the aggregate 
and the sand. In this direction # great deal of valu- 
able work might be done in testing and classifying 
local materials, so that definite information might be 
available for structural designers about to carry out 
work ina new district. This ought to lead to a saving 
in material. The cement and the steel are in a much 
better position than the aggregetes. The makers 
can guarentee their strength properties within narrow 
limits and these can he checked es the work proceeds. 








The Railway Executive Committee. 


In view of the statement on the 8th inst. by the 
Minister of Transport that the Railway Executive 
Committee, as such, will cease to exist as from, 
probably, January Ist, it would seem desirable that 
in this issue, our last before that date, we should put 
upon record an appreciation of that body. This we 


propose to do under three headings—-What it has 
done; How it did it; What it may yet do. The 
story of the establishment of the Board of Com- 


munications in 1911 and of the Railway Executive 
Committee in 1912, and of how the latter was found, 
in August, 1914, ready for action, was told in THE 
ENGINEER of October 4th, 1918. We need not again 
relate how, in accordance with a then little-known 
section, buried away in the Cardwell Act of 1871, 
the control of practically all the railways in England, 
Wales and Scotland passed to the Government, to 
be administered by the Executive Committee under 
the nominal chiirmanship of the President of the 
Board of Trade; Sir Herbert Walker, the general 
minager of the London and South-Western Railway, 
being the Acting Chairman. From January Ist, 1917, 
the Irish railways have been similarly controlled 
under a separate Committee. Under this Govern- 
ment control the administration of the railways 
continued to rest with the individual companies, 
which were instructed as to matters which required 
common or co-ordinated action. All matters of 
finance, except the distribution of the sums paid to 
the companies by the Government for the use of the 
railways, were determined by the Committee, 7.e., 
no abnormal sums could be spent on maintenance or 
renewals without the Committee’s sanction. Thus 
to the companies, as well as to the Committee, is credit 
due for the successful operation of the railways during 
the last five and a-half years, and in our appreciation 
ot the Executive Committee’s labours we would have 
it remembered that the actuai work was ultimately 
done by the companies themselves. In such a brief 
record as we ean find space for it is difficult to select 
for mention the various activities that should be 
recorded, and, when selected, to determine the order 
in which they should be noted. The d spatch of the 
British Expeditionary Force was the first great event, 
ant was described in THE ENGINEER of December 
20th and 27th, 1918, and it may be useful to recall 
that from the outbreak of war to the signing of the 
Armistice there passed through Southampton alone, 
to or from the Continent, 6,952,450 men and officers, 
821,034 horses, 12,772 guns, 154,144 vehicles of 
various classes, 3,232,052 tons of stores, and 7,169,167 
bags of mails and parcels. Some figures as to the rival 
port of Liverpool may assist in the appreciation of 
this part of the railways’ task. During the second 
half of 1917 85,000 and in 1918 760,000 American 
troops passed through Liverpool, nearly 1500 special 
trains being required for these movements. In all, 
the Great Western ran 33,615 special trains during 
the war, the North-Eastern 24,172, and the South- 
and Chatham 101,872. At no time was 
there any suspension of the ordinary traffic, and 
rarely was it even disarranged, for the specials ran 
between the ordinary trains. The good work was 
done not only by the large companies, but by the 
smaller. Among these in England may be noted the 
Furness, which, mainly owing to the traffic of ore and 
oil through its Barrow docks and to the increased 
importance of Messrs. Vickers’ works, had in 1917, 
as compared with 1913, an increase of 25 per cent. 
in tonnage, 50 per cent. in passengers, 100 per cent. 
in imported ore, 30 per cent. in imported oil, and 25 
per cent. in goods mileage. Or, take the Midland 
and South-Western Junction Railway, which, al- 
though only 63 miles in length—one-half of which is 
single line—forms the main route for the Midland 
Railway Company to and from Southampton. It 
carried during the war 181,683 officers, 2,992,202 men, 
134,582 horses, 8718 vehicles, 5730 cycles, and 15,176 
tons of baggage, Over this line 6452 special 


Eastern 


! 

troop trains and 1488 ambulance trains passed. 
For remarkable work done by a small company in 
Scotland there is nothing—even in the whole of the 
United Kingdom—to touch the record of the High- 
land. In normal times that line is fully worked 
during the four summer months only, and for the 
remainder of the year things are very easy. But 
during the war the whole twelve months were crowded 
with traffic to and from the naval bases at Scapa 
Flow (served by Thurso), Cromarty (served by Inver- 
gordon and Nigg), and Aultbea (served by Achna- 
sheen and Kyle of Lochalsh). There was an increase 
in 1918, as compared with 1913, of over 50 per cent. 
in passengers, of over 102 per cent. in goods traftic, 
and of over 16 per cent. in live stock. During the 
war the company carried 3,196,026 soldiers and sailors, 
and each day a naval train ran from Thurso to Perth 
en route to Euston and one from Perth to Thurso. 
Through the naval post-office at Inverness 1000 bags 
of mails passed every day. One of the little-known 
operations of the Highland Company was the con- 
veyance of mines, brought from America to the Kyle 
of Lochalsh, over the Dingwall and Skye branch to 
Inverness and Alness. This branch is over 60 miles 
in length, and, as there is no water accommodation 
between the termini, it had to be worked by tender 
engines. When this mine traffic began four additional 
locomotives were required. Some difficulty was 
experienced in finding them, but eventually they were 
lent by the London and South-Western. When it is 
remembered that the whole distance of 272 miles 
between Perth and Thurso is mostly single line, that 
some of the sections north of Inverness are 10 miles 
in length, and that the line between Perth and 
Inverness rises to 1484ft. above sea level and between 
Inverness and Thurso to 708ft., it will be appreciated 
that remarkable results were achieved on the 
Highland. 

The White Paper, *‘ Railway Working,’ published 
on November 7th, indicates that during the practically 
five years from August 5th, 1914, to June 30th, 1919, 
the British railways carried 355 millions value of 
freight traffic and 125 millions worth of Government 
traffic. These figures give a total of 480 millions, or 
an average of nearly 100 millions a year, as compared 
with 68} mllions in 1913. The passenger traffic 
figures have been disturbed by the 50 per cent. 
increase in fares made at the beginning of 1917 and 
by the 10 and 20 per cent. added to season tickets in 
May, 1917. Its total for the five years is 295 millions. 
as compared with 54 millions in 1913. 

We come now to our second point : How the work 
was done. The number of railways and joint com- 
mittees controlled by the Government through the 
Railway Executive was 130: the number not con- 
trolled was 46, but these uncontrolled companies 
represented only 2 per cent. of the total mileage of 
Great Britain. The Committee consisted of the 
general managers of the eleven leading English rail- 
ways and the general manager of the Caledonian 
Railway. It has been housed in the Westminster 
offices of the London and North-Western Railway, 
and the staff has consisted of twelve men and eleven 
women—a decided contrast to the usual condition 
of Government offices. The regular meeting day of 
the Committee has heen Tuesday, but rarely has a 
week passed without a full meeting on other days of 
the week. When the war broke out several members 
were in actual residence at No. 35, Parliament-street, 
ready to deal with any emergency that might arise 
during the day or night. The work then and _ suhse- 
quently was greatly facilitated by a complete inde- 
pendent telephone service between every railway 
company and between all the important stations and 
junctions in the kingdom. This system was put in 
partly by the railway companies and partly by the 
telephone department of the General Post-office on 
a scheme prepared some time before the war by 
Mr. Arthur Watson, of the Lancashire and Yorkshire 
Railway, and Major Szlumper, the then Secretary to 
the Committee, and was completed just as hostilities 
opened. As has already been said, the administra- 
tion of the various railways was left in the hands of 
the corporate officers, but where common action or 
co-ordination was necessary the companies obeyed 
the directions of the Committee as conveyed to them 
by means of minutes. Much of the work was done by 
sub-committees, to the meeting of which the interested 
officers of the principal companies were invited. 
Many illustrations of this class of work might be given, 
but we will refer to four only which are of interest to 
engineers. When the supply of imported timber 
began to be reduced, and particularly when no sleepers 
were coming from the Baltic, a Timber Supply Sub- 
committee was formed. Here we might say that on 
referring to the annual reports for 1913 we find that 
during that year the thirteen principal British rail- 
way companies used over three million sleepers. The 
Sub-committee drew up standard specifications for 
sleepers from indigenous timber obtained mostly 
from the Canadian saw mills set up all over the 
country. They had, however, to be put into the road 
without heing creosoted, the creosote being needed for 
other national purposes. Substitutes for palm oil, 
tallow, and rape oil, which had been used for lubrica- 
tion, &e.. were necessary when these substances were 
required for munitions and for food. A sub-committee 
of railway chemists, presided over by Mr. Gathorne 
Young, of the Great Northern Railway, was appointed 








to deal with this question, and met with a large 








measure of success in utilising fatty acids, mineral 
oils, and greases. Another direction for which sub- 
stitutes were sought was for the canvas used in the tar- 
paulins or sheets for covering wagons. Flax, owing 
to its use in aeroplanes, was considered too valuable 
for this purpose, but eventually hemp and flax-tow 
were found to be sufficiently good. Another difficulty 
in this direction was the scarcity of linseed oil. But 
perhaps the most noteworthy work done by any sub- 
committee was that performed by the War Manufae- 
tures Sub-committee, presided over by Mr. Charle 
H. Dent, the general manager of the Great Northern 
Railway. The origin of this sub-committee was 
describe in Tae Encrxrer of June 13th last, and 
in sundry subsequent issues we have mentioned the 
work done by several of the companies, mainly on 
behalf of the sub-committee. The value of all the 
work done on its behalf was fifteen millions, which 
figure was the actual cost price plus establishment 
charges. 

The financial agreement between the Government 
and the railway companies gives the latter practically 
the net receipts they earned in 1913. Every e m- 
pany keeps all the receipts that come to it and 
pays its own expenses. The latter now always exceed 
the former, but until the beginning of 1919, when 
wages rose to so high a figure. many companies were 
to the good on balance. Each company makes out 
a return monthly of its actual receipts and expenses. 
These, of course, need auditing. For this and other 
purposes of finance there is another valuable sub- 
committee. It is composed of the accountants of 
twelve railway companies. and was presided over ly 
Mr. Walter Bailey. chief accountant to the Midlana 
bus since his death by Mr. J. C. Isaac, chief accountant 
to the London and North-Western. ‘This sub-com- 
mittee sits in the Westminster office of the Midland 
Railway Company, and, although 350 millions a 
year have to be dealt with. the staff, outside the 
twelve members of the sub-committee, consists of 
no more than four men and four girls. The checking 
of each company’s accounts is done by accounting 
officers of another company. Thus, for example, a 
Great Central official checks the accounts of the 
Cambrian. Any point that needs explanation is 
reported to the sub-committee. So satisfactory have 
been the relations in the matter of finance between 
the Government and the companies and between the 
companies themselves that, as yet, there has been no 
occasion to take any question to the Railway and 
Cana! Commission for arbitration, as provided under 
the Act of 1871. 

One matter dealt with by the Railway Executive 
Committee that must be mentioned, but does not need 
enlarging upon, is the question of wages. In this the 
Committee has acted on behalf of the Government, as 
it is the latter which finds the money. All the dis- 
agreeable work that has arisen out of the Government’s 
promise to install the eight hours’ day and to set up 
a committee to deal with grievances has fallen to the 
Railway Executive. We hope, however, that sccn 
after these lines appear that work will have been 
settled. 

As to the quality of the work done by the Railway 
Executive, we could, were it necessary, quote very 
gratifying testimonials from the War Cabinet Reports 
for 1917 and 1918, froin the report of the Select Com- 
mittee on Transport Within the United Kingdom, and 
from several speeches of the Minister of Transport. 

Not much can at present be said on our last point, 
as to the work the Railway Executive Committee 
ean yet do. Speaking in No. 14 Committee Room 
on the 10th inst., in reference to the wagon shortage, 
Sir Erie Geddes said that during the war the railways 
were under the control of the Government, but, in 
fact, were self-controlled inasmuch as the machinery 
through which the Government exercised its powers 
was placed in the hands of the general managers of 
the companies. From January Ist the control would 
be exercised by the Ministry of Transport, and the 
financial checking which had been so ably carried out 
by the companies on each other, on behalf of the 
Government, would to a greater extent be supervised 
by the Ministry and its financial officers. Instead of 
there being, as some people thought, a greatly in- 
creased control, the railways would to a greater extent 
be condueted by their own management. We must 
also refer to the announcement made two days pre- 
viously on the question of the wages negotiations. 
On that oceasion Sir Erie said that the Railway 
Executive Committee was to be replaced by a Rail- 
way Advisory Board of sixteen members—twelve 
general managers and four representatives of the men. 
He named these persons, and it is of interest—and 
perhaps of significance—that the twelve from the 
companies are the members of the Railway Executive 
Committee. It is obvious that, as is quite right, the 
Ministry will exercise all financial control, and will 
therefore be responsible for rates, fares, and charges, 
and for all expenditure on new work, renewals, and 
maintenance. The companies will evidently be inde- 
pendent of the Advisory Committee, but whether 
they will be responsible in every, in any, or in no way 
to the Ministry for their operation cannot as yet be 
said. The words quoted above as to railways being 
to a greater extent conducted by their own manage- 
ment suggests little interference by the Minister. 
We hope this may be so. Unless, however, we are to 
see again unlimited competition, there must be some 
control, Perhaps as to this the Minister will give 
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instructions on the advice of the Advisory Committee. 
The Minister has very wide powers, even for the two- 
year period, and has been eredited with having 
drastic changes in contemplation. Perhaps, though, 
in view of the country’s financial condition, these 
changes are standing over for a time, and Sir Erie 
may be proceeding with a policy on paper instead, of 
in fact. That is the wiser course, and the one we hope 
is contemplated. 








Icebreakers for Archangel. 


Two large icebreakers, the Sviatogor and St. Alexandra 
Nevsky, were ordered from Sir W. G. Armstrong, Whit- 
worth and Co., Limited, by the late Imperial Russian 
Government for keeping open as late as possible in the 
year the port of Archangel. The first of these two vessels, 
a view of which is given on page 636, arrived safely at 
Archangel and carried out very valuable work there. 
Owing to the revolution, however, the second steamer was 
not dispatched, but was taken over by the British Govern- 
ment and re-named H.M.S. Alexander. As is generally 
known, the firm of Sir W. G. Armstrong, Whitworth and 
Co., Limited, has had a very large experience in the con- 
struction of vessels of this type, and the Sviatogor and 
H.M.S. Alexander probably illustrate the best present-day 
practice with regard to this type of vessel. The principal 
dimensions of the two vessels are :— 


Sviatogor. H.M.S. Alexander. 





ft. in. ft. in. 
Length overall taal Ds ae ce RD 0 
Length on water line 297 0 273 0 
Extreme beam a. oe 71 0 10 
Depth moulded to upper 
eG Sues c 41 | Oe 31 oii 


The propelling machinery of the Sviatogor consists of 
t hree similar sets of triple-expansion engines of a collective 
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tate passage through it an ice belt about’ 6ft. 6in. deep, 
ranging from Lin. to | fin. thick, is titted along the water 
line. ‘The ship’s side at this ice belt is perfectly smooth, 
the shell plating being butt jointed with inside straps. 
By this means the skin friction against the ice is reduced 
to a minimum. 

The hulls of these vessels are very fully subdivided into 
water-tight compartments. ‘The double bottom is designed 
on the ordinary bracket system, but instead of finishing 
at the turn of the bilge with the ordinary margin plate, it 
curves inward and up to the main deck, thus forming wing 
coal bunkers, trimming tanks, &e. Practically the result 
of this design is that the vessel is double-skinned through- 
out the greater part of the length, and if the shell plating 
were damaged only local flooding would take place. The 
amount of reserve buoyancy and stability is very high, 
as the vessels have been designed so that they will float 
with any two of their holds thrown open to the sea. In 
the case of the Sviatogor it was also stipulated that if a 
hold were flooded the top of the bulkhead must be at least 
3ft. above the resulting water level, thus preventing the 
water flowing over the top of the bulkhead into the adja- 
cent undamaged hold. The water testing of these vessels 
was also very severe, and greatly in excess of that carried 
out in ordinary merchant practice, as one selected hold was 
filled while on the stocks with water to the level of the 
upper deck instead of the ordinary hose test. However, 
owing to the builders’ extensive experience with oil tankers, 
in which the bulkheads are tested in a similar manner, no 
difficulty was experienced in this connection. A point 
of difference in the sterns of these vessels may be noted, 
as the Sviatogor has an ordinary type of icebreaker stern, 
while H.M.S. Alexander is fitted with a recess in which a 
following ship can insert her stem and thereby assist by 
pushing her through extra thick ice which unaided 
she would be unable to penetrate. 

The machinery of both these vessels occupies practically 
the whole length of the ship. In the Sviatogor, beginning 
at the stern is the after engine-room, in which is the triple- 
expansion engine which drives the centre propeller. 
Forward of this is the main engine-room, which contains 





H.M.S. ALEXANDER 


HALF MIDSHIP SECTIONS OF THE ICEBREAKERS SVIATOGOR AND ALEXANDER 


horse-power of 10,000. The cylinders are 26in., 42in., and 
67in., with a stroke of 45in. Steam at 180 ]b. pressure is 
supplied by ten single-ended boilers, 15ft. 7in. diameter 
and 12ft. long. ; 

H.M.S. Alexander is propelled by three sets of triple- 
expansion engines, the two after engines developing a 
collective indicated horse-power of 5000 and the forward 
one 2500 indicated horse-power. They are supplied with 
steam at 180]b. pressure by eight single-ended boilers 
15ft. diameter and I1ft. 3in. length. The boilers in both 
these vessels are fitted with Howden’s forced draught 
and the machinery is of special design in order to cope with 
the severe conditions entailed by working in ice. The 
strengths of the shafts and all moving parts are largely in 
excess of those employed in ordinary practice, and are so 
designed that the engines may be stopped by external 
influences, such as contact between the propellers and large 
blocks of ice without incurring damage. 

The form of hull of both these vessels is cf altogether 
peculiar type and designed to resist the greatest crushing 
stress of ice closing in on them. The rounded type of the 
form adopted for the ’midship sections—see the accompany- 
ing sections—resolves the crushing force exerted by the 
ice into two components of which the vertical is of con- 
siderable importance. 

A marked difference will be seen in the arrangement of 
propelling machinery of the two vessels, the Sviatogor 
being fitted with triple-screw propellers at the stern, while 
H.M.S. Alexander has twin propellers at the stern and an 
additional one at the bow, which projects through the stem 
bar and is placed about where the forefoot would come. 
This bow screw, though of little use for speed purposes, 
disturbs the water under the ice and so deprives it of much 
of its support; besides this the forward wash from this 
propeller clears away any loose floating pieces of ice which 
might otherwise drift into the after propellers and thus 
impede their action. 

The hulls of both these vessels are naturally very strongly 
designed, the side frames being spaced about 12in. apart 
in the fore and after ends and 18in. to 2ft. amidships. As 
an additional precaution against ice pressure and to facili- 








the machinery for the wing propellers. Steam for these 
engines is supplied by ten single-ended boilers in four 
boiler-rooms. The coal bunker arrangements are very 
complete, as the bunker door from which the coal is drawn 
for a boiler is in every case not more than 1O0ft. to 12ft. 
from that boiler. 

In H.M.S. Alexander the after engine-room contains 
two sets of triple-expansion engines for working the two 
screws ; the forward engine-room contains the machinery 
for the forward screw. Steam for these engines is supplied 
by eight single-ended boilers in two boiler-rooms. The 
coaling arrangement for these boilers is very similar to 
that adapted in the Sviatogor. 

The pumping arrangements of these two ships are 
exceedingly complete and were specially designed to serve 
all the water-tight compartments and holds into which 
the vessels are divided. In addition very large pumps are 
fitted in these vessels for salvage purposes. 

One of the chief difficulties in manceuvring in ice is the 
tendency for the vessel to get so wedged up that it is 
impossible to free her by reversing the engines. This 
problem has been solved in these vessels by fitting a very 
large main drain pipe running from end to end of the ship 
and connected to the trimming tanks. By means of the 
salvage pump, and in H.M.S. Alexander an additional 
trimming pump, water can be so quickly transferred from 
one trimming tank to another and vice versé that a heeling 
motion is developed, thus enabling the vessel to break 
herself out of the ice block. Another difficulty in ice 
navigation is that ice under certain conditions has a 
glutinous nature and adheres strongly to the vessel’s side, 
the only previous remedy for this being for the crew to chip 
it off by hand. Professor Barnes, of Montreal University, 
however, discovered during his researches into the nature 
of the various forms of ice that if the temperature of the 
water in the immediate neighbourhood of this could be 
raised even 0.1 of a degree Centigrade it produced a 
remarkable effect on the ice, completely rotting it so that 
it could be easily removed. This system has been adopted 
in these two icebreakers by an arrangement which pumps 
the circulating water from the condensers overboard at 





the fore end of the vessel; this water, being of a higher 
temperature than the sea, as it passes along the vessel’. 
side produces the required effect. 

The Sviatogor is fitted with a large Worthington salvage 
pump placed in the engine-room. This pump has a 
capacity of 1000 tons per hour. As already mentioned, it 
is used for pumping water from one trimming or heeling 
tank to another, so that the trim of the vessel may be 
altered as required in a very short space of time. In 
addition to this, there are connections fitted to the double- 
bottom tanks so that by filling or emptying them the mean 
draught of the vessel can be correspondingly increased or 
diminished. Four 7in. Downton pumps, which are used 
as fire and bilge pumps, are also fitted. 

The pumps on H.M.S. Alexander comprise a 700-ton 
salvage pump fitted in the aft engine-room and an elec- 
tric fire pump of 225 tons per hour capacity fitted in 
the forward engine-room, while in addition there are six 
portable electric salvage pumps each of a capacity of 
500 tons per hour. A Tin. Downton pump electrically 
driven is also arranged on the main deck with pipe con 
nections to the tanks, Both these 
vessels are also fitted with two of Lamont’s duplex bilge 
and fire pumps, which have direct connections to these 
parts of the ship, and two ballast pumps which fil! and dis- 
charge the main double-bottom tanks. Other machinery 
with which these vessels are fitted include, in the Sviato.or, 
three evaporators, each capable of producing 35 tons of 
fresh water per day, and in H.M.S. Alexander two 
evaporators of 25 tons each per day. <A 10-ton fresh water 
distiller for drinking water is also fitted in this vessel. 

Both vessels are fitted up for passenger accommodation , 
H.M.S. Alexander for forty-four first and second class 
and the Sviatogor for twenty-three first class, ten second 
class, and fifty third class. The state-rooms and public 
rooms are exceedingly comfortable and the steam heating 
arrangement is very complete. 

Good boat accommodation is provided, the Sviatogor 
having ten boats in all and H.M.S. Alexander seven. 
These boats are handled by steam and electric cranes 
varying from 2 to 10 tons lifting capacity. Each vessel 
is fitted with a 3-kilowatt wireless installation capable of 
sending a message 300 miles by day and 600 at night. 
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Scientific Management: A Solution 
of the Capital and Labour 


Problem.* 
By Captain J. M. SCOTT MAXWELL, B.Sc., M.I.E.E. 


ScIENTIFIC management has developed from the system 
of the late Dr. F. W. Taylor, of Philadelphia, who realised, 
without any question, that the ultimate goal of scientific 
management was its application to all industry in the 
interest both of the producer and of the consumer—that is, 
in the interest of the whole of society. 

The author outlines the principles of motion and time 
studies, and then proceeds :—The objective before us is to 
set ‘‘ times ’’ so that not only is there no overstrain at the 
actual time of operation and no loss of interest in the work 
done, but that there is no chance of physical or mental 
hurt resulting to the worker in the future from the work 
done to-day. In this field of investigation we leave the 
province of the engineer for that of the physiologist and 
psychologist. The engineer has clearly outlined the 
position and differentiated all labour into two distinct parts 

the one mechanical, the other physiological. It is up 
to the medical profession to concentrate on their part of it. 

Industrial Fatigue Research Board.—In December, 
1917, at the instigation of the Secretary of State for Home 
Affairs, a Research Board was appointed by the Depart- 
ment of Scientific and Industrial Research and the Medica! 
Research Committee jointly *‘ to consider and investigate 
the relations of hours of labour and of other conditions of 
employment, including methods of work, to the production 
of fatigues, having regard both to industrial efficiency and 
to the preservation of health among the workers.”” The 
two distinct functions involved in this investigation and 
pertaining to the engineering and medical professions 
should not be confused, and from this point of view the 
constitution of this Board seems wrong. The employer 
members should belong to another Board of engineering 
and production, not business experts, and one-half of 
this Board should consist of representatives of the trade 
unions, who must be men of actual first-hand experience. 
These two Boards would have quite distinct functions 
to perform, but, like all human knowledge and effort, 
they and their work must not be shut up in water-tight 
compartments. The fullest possible collaboration and 
co-operation between both Boards would be necessary, 
probably all the time, but especially when each had made 
some substantial headway. 

Physiological Research.—A most fascinating book on 
this subject is a translation—1918—of ‘‘ The Physiology 
of Industrial Organisation,” by Professor Jules Amar, 
Director of the Laboratory of Physiological Research in 
the Conservatoire des Arts et Métiers, Paris. Instruments 
have been invented for recording by means of graphs 
like any recording electrical measuring instrument—the 
variation of muscular activity, for example, when filing 
metal. The quantity of oxygen used by the worker is an 
accurate measure of the human energy he has used up. 
It is calculated by means of the respiration gauge or 
eudimometer, which measures the oxygen inhaled and 
exhaled. One litre of oxygen is equivalent to 4.9 calories, 
the large calorie here used being the quantity of heat 
required to raise the temperature of one litre of pure water 
from 0 deg. to 1 deg. C. During repose it is found that an 
adult expends on an average throughout the year 2100 
calories in twenty-four hours, just to keep his body going. 
The heaviest day of manual work consumes in addition 
2000 to 2500 calories. Intense brain work, on the other 
hand, requires almost no calories. In other experiments 
actual fatigue can be temporarily produced and the blood 
circulation measured by means of the cardiograph (heart- 
beats), the sphygmograph (pulse), and the oscillometer 


* Abstract of paper read before the Institution of Electrical 
Engineers, November llth, 1919. 
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TWO NEW ICEBREAKERS 


SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, NEWCASTLE-UPON-TYNE, BUILDERS | 
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(arterial pressure), which measures the highest and lowest 
pressures successively. All these graphs, which are called 
cardiograms, pneumagrams, tonograms, &c., can be com- 
pared with similar ones made during repose or normal 
effort. These examples do not exhaust the list of instru- 
ments already invented and perfected, but they are suffi- 
cient to indicate how much these French physiologists 
have already accomplished. The physiologist must have 
the fullest sympathetic support and practical assistance 
of the engineers, and the foregoing details will, the author 
hopes, show the engineer that the physiologist is very 
much farther advanced than the engineering profession 
realises, and that he is really in a position to commence 
important Operations at once. 


INDUSTRIAL RESEARCH ORGANISATION. 


Industry should bear the expense of continual industrial 
research both in methods of work and in fatigue, and as all 
labour in the ultimate is so much alike, such research 
should, to prevent overlapping, be on a national scale and 
should therefore be carried out by the Government with 
the help and co-operation ot the employers’ federations 
and the trade unions in each industry. The setting of 
standard times would probably be done by specially 
trained experts representing equally the masters and men. 
This would be done for one entire industry such as engi- 
neering, assuming all conditions to be the same. Then 
each territorial district would decide if the local conditions 
were better or worse than the standard for the whole 
country, and this would give a local factor governing the 
national standard. This district factor would have nothing 
to do with the local cost of living, but only with the 
geographical and climatie conditions affecting the pro- 
ducing capacity of the workers. In each works expert 
investigation—also by representatives of employers’ 
federations and trade unions—would be required of the 
machines, lighting, heating, ventilation, management, 
in fact everything affecting the capacity of the worker to 


produce. This would give a shop factor for each individual 
works. The workers in badly equipped factories and with 


bad environment would be protected by higher rates and 
their employers would be thus penalised. Sweating 
would be impossible. This organisation for the expert 
investigation of national, district, and shop standards or 
factors follows the organisation of the Whitley scheme, 
the essentials being that the investigators must be first- 
hand experts and their functions must not be mixed up. 
Such a scheme could be applied to find international 
standards of production and thus make more possible of 
accomplishment the labour aims of the League of Nations. 
PAYMENT BY RESULT. 

Without accurate measurement of work payment by 
result is only a catchword. Where times are set by the 
Taylor method few mistakes are made. When both 
masters and men set the time mistakes are still less likely 
to arise and can be easily rectified. As regards the saving 
effected, the share which should be allocated to the worker 
must be determined by the employers’ federations and 
trade unions. The probability is that the saving should 
be halved, and this is probably more on the side of the 
worker, because scientific management means greatly 
increased effort and intelligence on the part of the employer 
as compared with the present state of affairs. 

Attitude of Trade Unions.—Scientific management makes 
a study of the man and selects the best man for the job. 
lt differentiates and grades labour, and that is one reason 
why the trade unions are against it. In the initial stages 
of the struggle against the employers the unions had to 
fight on the basis of the average man. Now that the 
unions have won full recognition in this country, so that 
non-unionists are not recognised in negotiations between 
masters and men, it seems no longer a sound policy for 
the unions to continue to penalise their best men by main- 
taining a medium standard of work and pay for all degrees 
of skill and experience. Democracy is presumed to-day 
to mean the ultimate rule and reward of the average man, 
but unless it is willing to compensate its best men a bit 
better than the average, its progress will be inevitably slow. 


SHOP AND OFFICE ORGANISATION. 


Taylor split up shop management into eight functions ; 
four of these are located in the shop and four in the office. 
In the shop we have what he calls the gang boss, the fore- 
man responsible for preparing the job for the worker, 
getting out drawings, instructions, jigs, tools and material, 
everything the man requires, but who is not concerned 
with the actual work done on the job. This is attended 
to by the speed boss, who sees that the proper tools are 
employed and the best speeds, feeds, and depths of cut 
are used. The inspector is well known to us under our 
present system and is responsible for passing the quality 
of work before bonus is paid. Without inspection of 
results scientific management is impossible. The fourth 
man in the shop is the repair boss, who is responsible for 
the maintenance of the machines. This system assumes 
the exercise of equal authority by each functional fore- 
man, and to get over this division of authority it can be 
modified on what is called a staff and line basis, somewhat 
similar to modern army organisation. One foreman is 
in authority and is assisted by others, each expert in his 
special functions. 

All possible clerical work is removed from the shop to 
the office, as the qualities required by the shop foremen 
make bad clerks of them. The head and heart of the pro- 
duction system in the office is the planning department, 
which, according to Taylor, has also four distinct functions. 
The order-of-work or route clerk makes out daily lists 
covering **‘ the exact order in which the work is to be done 
by each class of machine or men.”’ The instruction card 
clerk issues all the necessary instructions to the workers. 
The time-and-cost clerk gives the men all information they 
may demand regarding times and rates, and collects from 
them data for the cost records. Lastly, there is the shop 
diseiplinarian, who acts as peacemaker between men and 
all dispute The above is detailed 
more or Jess the same in 


foremen and adjusts 
for a machine shop, but it ts 
pring iple for other departments and other u:dustries. 
Planning Department.—Planning departments have 
already come in some works, but many are in a rather 
embryonic state. The planning department has two chief 
functions to perform. The one which gives it its name 
requires much information to plan properly and much 








energy and initiative actually to push forward production 
through all the various channels. The other function is 
the purely clerical one of keeping records. 

In this system therefore of functional management there 
is nothing startlingly novel. Some will say there is 
nothing new at all in the office system; but there is. 
There is something more than planning necessary to 
success. The planning department must see that its plans 
are carried out. To quote Mr. Gantt, ‘** The authority 
to issue an order involves the responsibility to see that it is 
properly executed.”” If there is a check anywhere in the 
process of production due to lack of men, machines, tools, 
or material, it is up to the planning department to forestall 
that check if possible by seeing it in advance, and if this 
is not possible, to see that it lasts the minimum time, by 
altering the plan or hustling and assisting the departments 
at fault. The drawing up of a plan of work is compara- 
tively easy and seldom produces results. It is the execu- 
tion of the plan that determines the efficiency of the 
organisation. 

Some businesses lack almost any system. Others have 
systems which only plan, and once the plan is set in motion 
it is allowed its own time to overcome obstacles. Scientific 
management plans down to the smallest detail, but without 
the executive ability andenergy to carry it through, such 
planning becomes little but a useless burden to be carried. 
Scientific management requires a more capable manage- 
ment and a better trained staff. It is not a system which 
can be started by an expert and then left to subordinates 
to run. It demands men of initiative at the top, with 
broad views and sound judgment. 





REPUTED FAILURES OF SCIENTIFIC MANAGEMENT. 

In many cases the pioneer experts found the masters 
more opposed than the men to scientific management. 
In some large corporations the experts exposed corrup- 
tion, and the experts had to go and their system was 
damned. During the war the British Government pleaded 
for increased output, which, with a limited amount of 
labour, could only be achieved by increased efficiency. 
They placed big contracts on “time and line.”’ They 
paid anything in wages and restricted establishment 
charges to the minimum. The way to make profits was 
to have the highest possible labour cost and the lowest 
establishment charge, i.e., the minimum efficiency of 
labour. The Ministry of Munitions still refuse to recognise 
efficiency as a claim against excess profits, but claim the 
right to penalise the producer for increased establishment 
charges. The Government behaviour has helped to lessen 
output and increase costs in shipyards and engineering 
works, and in the coal mines almost all incentive has been 
destroyed. A great responsibility rests with the Govern- 
ment and their advisers. 


ScrenTIFIC INDIVIDUALISM versus SOCIALISM. 


Labour knows very little about the difficulties of pro- 
duction organisation, and nothing about sales and finance, 
and consequently it assumes there is little or nothing to 
know. It sees the result of the inefficiency of organisation 
every day in the daily work, and the agitators do the rest. 
Remove inefficiency, raise wages, shorten hours, improve 
conditions, create incentive, aud individualism will beat 
any form of socialism. Is it our ignorance and pseudo- 
respect for man that causes us to refuse the application 
of scienfe to the economy of human effort, and thus con- 
demns ‘man to perform work of which from 50 to 75 per 
cent. has been proved to be useless whenever science has 
been applied ? Material things have still a strangle-hold 
on humanity, and to those who live for materialistic aims 
the economy of labour only appeals from that vicious 
point of view. That may satisfactorily explain the pre- 
judices of socialist and social reformer to scientific manage- 
ment, but it says very little for the long-distance mental 
vision of the intellectuals that they think it possible to 
build up their industrial Utopias while retaining rule-of- 
thumb methods in the workshop. Our politics are very 
rule-of-thumb, and until the people have knowledge in 
place of opinions and prejudices the demagogue will always 
score over all who try to lead and not fool the people. 

Seientific management is condemned by the Guild 
Socialists as an industrial bureaucracy which destroys 
the freedom and responsibility of the workers. How can 
the endless discussions of innumerable committees gain 
greater freedom for the workers when the performance of 
utterly useless work in the shop is considered to be an 
essential of such freedom ? How does the execution of 
work in the most efficient manner lessen the responsibility 
of the worker? Unless democracy is able to evolve an 
expert bureaucracy which it will be able to control as its 
servant, and not suffer it to become its master as at present, 
then the payment of democracy will be suffering, and that 
ultimately means revolution. Industry is a simpler field 
than politics, and it is therefore easier to arrange the 
necessary safeguards, which have been described above 
and which will ensure that those who carry out scientific 
management are the servants of an intelligent democracy 
of labour. Individualism, directed by the _ scientific 
knowledge of experts and recognised as such by the edu- 
cated intelligence of the workers. will carry civilisation 
more quickly to a higher plane than socialism based on 
discursive and rule-of-thumb methods of production. 
Further advance will be by knowledge gained in the 
laboratory and the application of the scientific method 
throughout the whole realm of human effort. 


CONCLUSION. 

In 1819, a century ago and four years after Waterloo, 
this country reached its lowest point of misery. In spite 
of that and due to the invention of machinery, we became 
the greatest producing country in the world. We shall 
probably reach our lowest point in less than four years 
from the Armistice, but it is not likely that the invention 
of machinery will save us this time. Our prosperity a 
century ago was due to the fact that other countries did 
not have machinery. Now it is common to the civilised 
world, and our prosperity will depend on our ability so to 
organise human effort that we shall be able to produce 
more with less labour. Material wealth must no longer 
increase the power and comforts of the few ; its justifica- 
tion must be the amelioration of the lives of the many. 
We fail to distinguish between wealth and our attitude 
towards it. We cannot have too much wealth if we will 
only consider it of secondary importance. It is because 





there is too little wealth and not too much that so many 
abuses have arisen. 

It is because we are now struggling for something better 
that production must be made so much more efficient, so 
much easier for the workers. It should be possible to 
produce material wealth so easily that it will cease to have 
its present inflated value, and the amount of wealth owned 
will cease to be the measure of the man. 

Labour leaders emphasise the waste of human life 
through industrial accidents and bad conditions, but they 
fail to realise that the waste of human life because of 
inefficient work is far greater in its total result. They not 
only fail to see this waste of life, but by their teachings and 
action do everything to maintain it, actually arguing that 
the elimination of this waste would be bad for the worker, 

This is a time when ideas are being quickly changed al! 
over the world. A great responsibility rests with every 
member of a scientific profession to see that the truth 
prevails and that the demagogues, whether they be poli 
ticians or labour agitators, do not gain too much advantag: 
from this abnormal state of mental flux, so that prejudic: 
and mere verbal opinion do not triumph over scientific 
knowledge. 

Scientific management is only advisable and possible 
in a community of free people. Do not let us be afraid 
of it, and while believing in it, tackle it by small and secret 
Let us proclaim it widely and fight for it openly 
by every“tair means. We are probably the only peopl 
who can tackle it on a national scale. Nothing short ot 
a national movement, involving capital, labour, and the 
Government, will achieve what is required. It is a very 
big thing that we have to do. 

One of our greatest national assets in the present 
difticult times is the advanced state of British trade union 
organisation. Do not let us belittle it or fear it. We lead 
in this direction and the most advanced countries follow 
us. The British working class has produced many men 
of whom we have every reason to be proud, and, in spite 
of all we hear to the contrary, the mass of the workers 
are sound and will respond quickly to an open and honest 
policy of education and leadership. The war has tried 
our young men of all classes and they have not been found 
wanting. The present situation requires the faith, the 
courage, the optimism of youth to overcome the forces of 
reaction, whether on the extreme right or left of the indus- 
trial and political army. Give the younger generation 
more scope, encourage them to think and act in these 
matters, and the country will win through more quickly. 
We have in the stable and industrious character of our 
people a far greater asset than we can ever have in the 
most ingenious machines. If we realise that fact in time 
the history of Great Britain in the twentieth century will 
eclipse all its previous history in its progress towards a 
higher culture and a better life for all. 


methods. 











SALVING WORN OR DAMAGED MACHINERY. 


Tue scarcity of materials and machinery during the war 
has introduced many economies in engineering practice. 
The remarkable possibilities of welding or brazing broken 
parts together has now become widely recognised, so that 
such parts are no longer thrown indisciminately on the 
scrap heap. Various attempts have also been made to 
repair worn parts by means of electro-deposition, but 
Lieut. W. A. Macfadyen stated in a paper, entitled * Elee- 
trolytic Lron Deposition,”’ read recently before the Faraday 
Society, that the methods of deposition required in steel 
repair work had apparently not been studied in much 
detail. The only practical application in the past appears 
to have been in the so-called steel facing of dies of softer 
metal. The author has therefore carried out experiments, 
apparently at the instigation of the Electrometallurgical 
Committee of the Ministry of Munitions, with the object 
of determining the best method of deposition for the 
purpose of salving steel parts small in dimension because 
of wear or error in machining. An aqueous solution of 
ferrous ammonium sulphate was the electrolyte used, 
and it was found that whilst excellent results could be 
obtained from dilute solutions at the normal room tem- 
perature, deposition could only be carried out very slowly ; 
with a concentrated solution, however, equally good 
results were obtained at about seven times the rate usable 
with weak solutions. Varying acidity of the solution proved 
to have a great effect on the deposits, and the best results 
were given by an electrolyte made about .005 Normal 
with respect to sulphuric acid. By heating the bath to 
a temperature of 60 deg. Cent., deposition from a con- 
centrated solution could be carried out satisfactorily at 
a rate of up to fifty times that which was possible in the 
case of the dilute cold solution. The author’s experiments 
show that iron can be deposited direct on to steel, and 
subsequent heat treatment produces an adhesion of the 
deposit to the basis metal very much better than the best 
attainable by simple plating, and the deposited iron is 
much tougher than before treating, although it is con- 
siderably softer. Such deposits can also be case-hardencd 
with good effect. 
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Railway Matters. 


In the great gale which prevailed in many parts of the 
country on December 18th an up Midland passenger train 
ran into a mineral teain at Tapton Junction, Chesterfield. 
The driver of the former and guard of the latter were 
injured. 

Tne Government’s offer as to wages and conditions of 
service for all ranks other than enginemen is now in the 
hands of the National Union of Railwaymen, and will be 
voted upon by a Special meeting of the men’s delegates on 
Wednesday, January 7th. 

ANSWERING a deputation which waited upon him on 
December 12th as to transport delays in South Wales, 
Mr. Lloyd George said that the delays to wagons were 
59 per cent. more this year than last, and that 73 per cent. 
of the demurrage was in South Wales. 


THe War Department lorries lent to local contractors 
for relieving congestion at docks will cost the Govern- 
ment £19,200 for running and maintenance expenses up 
to the end of the financial year. The expected revenue was 
£9000, and a vote for £10,200 was passed on December 
12th. 

THe Great Northern Railway Company proposes to 
abandon part of the scheme, sanctioned in 1912, for a 
railway from Great Ponton—on the main line south of 
Grantham—to Waltham, and, instead, to join the new 
branch on to the London and North-Western and Great 
Northern joint line at Melton Mowbray. 

A sCHEME for a railway in a very pretty part of the 
Peak of Derbyshire has been revived. It is a railway 
from Grindleford, on the Dore and Chinley branch of the 
Midland Railway to Hassop, the next station north of 
Bakewell, on the same company’s main line to Manchester. 
A Bill for the project has been deposited. 

Durinc the first eleven months of 1913 16,600 goods 
trains passed through the Severn Tunnel. During the 
corresponding period of 1919 22,000 passed, an increase 
of 31 per cent. The mileage increase of the Great Western 
Company for the first half of 1919, as compared with 
the pre-war period, was 1,200,000. In the Swansea district 
alone there was, during November, an increase of 14 per 
cent. 

ANSWERING a question on December 15th, the Parlia- 
mentary Secretary to the Ministry of Transport said that 
a detailed survey of the present position of the Crinan 
Canal was now being undertaken by the Ministry in order 
that a decision might be arrived at as to which of the 
following policies should be adopted :—To repair the 
present canal, to improve and extend it, or to construct 
a new canal, 


Tue use of lorries for the relief of congestion at the 
docks has not, said Sir Eric Geddes in the House of 


Commons on December 12th, been a success, and except 
at Manchester and Liverpool they are to be withdrawn on 
January Ist. The lorries were a scratch lot, sent as re- 
ceived from France, and had not been properly repaired. 
The experiment was, however, justified by the exceptional 
circumstances, 

THe Minister of Transport stated recently that if the 
railway companies, when their organisation got into full 
peace-time working, found that a permanent lorry fleet 
was a convenient and economical way to clear the ports, 
instead of doing it by rail, he had no doubt they would 
adopt the lorry, but the State had no intention of embark- 
ing upon lorry fleets at the ports in order to carry goods 
about the streets. 

ACCORDING to a statement issued by the Ministry of 
Transport, there were during 1918 a monthly average of 
313,627 wagon-days’ detention beyond the allowed time. 
For the first six months of the present year the monthly 
average was 426,333 wagon-days. This was an increase 
of 36 per cent. During September last 18,251 wagons were 
detained more than seven days beyond the free time, 
the average for these wagons being 105 days. 

CoasTWIsE traffic fell from 35. million tons in 1913 
to 17 million tons in 1918. It is hoped, by paying a subsidy 
to meet the present higher rates for coastwise traffic as 
compared with the non-increased railway rates, to divert 
traftic back from the railways to the shipping companies. 
The tonnage for 1919 was estimated at 21 millions. During 
the fifteen weeks ended DecemLer 6th the tonnage carried 
by sea was 450,000 tons, at rates varying from l6s. to 
20s. per ton, and the subsidy for it was £430,000. Thence 
to the end of the financial year the tonnage for which a 
subsidy would have to be paid was estimated at 760,000 
at an average rate of 17s. 6d. per ton, and the subsidy for 
it was expected to be £660,000, or a million pounds in all. 

Tue directors of those railways which are parties to the 
Railway Companies Association have taken the unusual, 
but very wise, step of issuing a circular to each proprietor 
giving the views of the various boards as to the future of 
the railways. It points out, inter alia, the official praise 
the companies have had for their operation during the 
war, the initiation of the Ministry of Transport, the 
security the companies have against their property being 
depreciated during the period of control, that the con- 
cessions to the men have been given on the Government’s 
sole responsibility, and that ‘‘ when the undertakings are 
returned to the commercial management of the pro- 
prietors,”’ they will have a prosperous future before them. 

AccoRDING to the Board of Trade returns, the value 
of the railway material exported during the eleven months 
ended November was as follows, the corresponding figures 


for 1918 being added in brackets : — Locomotives, 
11,399,523 [£1,045,021]; rails, £1,828,591 [£470,393] ; 
carriages, £566,016 [£546,805]; wagons, £2,026,722 


[£304,306]; wheels and axles, £709,841 [£327,844]; tires 
and axles, £809,179 [£560,400]; chairs and metal sleepers, 
£298,255 [£139,324]; miscellaneous permanent way, 
£724,300 [£530,479]; total permanent way, £2,886,816 
[£1,152,439]. The weight of the rails exported was 
114,215 tons [25,475 tons] aud of the chairs and metal 
sleepers, 20,539 tons [8711 tons]. During November loco- 
motives to the value of £97,681 went to India and £36,722 
~s a Africa. Rails to the value of £165,522 went to 
ndia, 











Notes and Memoranda. 





A process is said to have been developed at the 
Skinningrove Lronworks by Mr. E. Bury for extracting 
alcohol and its derivatives from coke-oven gas on a com- 
mercial scale. If applied to the whole of the coal carbonised 
in Britain, the process is estimated to yield 50,060,000 
gallons of motor spirit per annum. 

In the course of a paper on“ Brass: Its Construction 
and Impurities,” read at a meeting of the Birmingham 
Section of the Institute of Metals last week, Mr. F. 8. J. 
Pile, director of the laboratories of the Midland Laboratory 
Guild, emphasised the importance of using pure metal 
in the manufacture of brass, and dealt especially with the 
harmful effect of impurities, such as sulphur and iron. 


THE suggestion was made at a recent meeting of the 
Birmingham and Midland Section of the Society of 
Chemical Industry by Mr. C. J. Brockbank that in view 
of the comparatively small cost of the power used in the 
manufacture of artificial corundum, it would appear to be 
quite practicable that aluminous abrasive should be 
manufactured in England at a cost that would compete 
with the foreign product. 

In an article on the development of the power of the 
Niagara Falls in the Bulletin of the Ontario Hydro- 
electric Commission, it is shown how as long ago as 1842 
Augustus Porter and Peter Emslie commenced the con- 
struction of a power canal 100it. wide. The canal was 
ultimately completed with a width of 35ft. and a depth of 
8ft. By 1885 the full capacity of this canal, 10,000 horse- 
power, was being utilised. 

IN a recent editorial article, the Scientific American 
says that necessity is not the mother of invention ; know- 
ledge and experiment are its parents. This is seen clearly 
in many industrial discoveries High-speed cutting tools 
were not a necessity which preceded, but an application 
that followed, the discovery of the properties of tungsten- 
chiomium alloys; so, too, the use of titanium in are 
lamps and of vanadium in steel were sequels to the indus- 
trial preparation of these metals and not discoveries made 
by force of necessity. 

A NEw use for the aeroplane has been discovered in 
Canada in carrying out surveys of mosquito-breeding 
areas. In undertaking such surveys, says Dr. C. Gordon 
Hewitt, the Dominion entomologist, one is often confronted 
with the difficulty of mapping out the swampy areas and 
other breeding places quickly with any degree of accuracy. 
By means of an aeroplane photographic surveys can 
readily be made. In forest work also it may be possible 
to use such a machine for making surveys of timber that 
is being killed or has already been destroyed by forest 
insects. ; 

Ir was stated at the annual meeting of the Mount Read 
and Rosebery Mines, Limited, that the 'l'asmanian Parlia- 
ment had authorised the Minister of Works to construct 
the Lake Rolleston power scheme at a maximum cost of 
£500,000, and to contract to supply this company near 
Zeehan with 15,000 horse-power for fifteen years, at 55s. 
per horse-power per annum on the company providing 
guarantees that necessary capital for treatment plant 
installation was available. 
from the Government the works of the Tasmanian Smelit- 
ing Company, at Zeehan, on favourable terms for a site 


| for the electrolytic zinc refinery. 


AccorpDING to the Government Gazette of the French 
colony of Madagascar, a scheme has been approved for a 
hydro-electric installation at Tamatave. The waterfalls 
are situated 10 to 15 miles west of Tamatave, on the 
Ivondrono River, and their capacity is estimated at 
3000 horse-power. In addition to the municipality at 
Tamatave, the colony of Madagascar and dependencies 
will also become interested, and the water power will be 
available to furnish electricity for the generat future needs 
of the colony in connection with the electrification of the 
railway from Tananarivo to Tamatave, a distance of 
229 miles, electro-metallurgical and_ electro-chemical 
industries, &c. 

THE new Fiat B.R.F. aeroplane is a biplane equipped 
with a 700 horse-power twelve-cylinder Fiat engine, and 
has a horizontal speed of 155 miles an hour. The machine 
carries two passengers and a useful load of 440 lb. when 
filled with sufticient petrol and oil for a flight of eighteen 
hours, representing a distance of 2730 miles. The 
weight of the machine with full load is a little more than 
4 tons 12 ewt., of which 36 cwt. represents the petrol. 
The B.R.F. has a wing spread of 53ft. 2in., a length of 
33ft. 3in., and a height of 12ft. 2in. The fuselage, which is 
of considerable height, has the engine placed in the forward 
portion, with the pilot and the passenger in tandem 
immediately behind it. 

Tue following hints as to the best method of altering 
ordinary house fire-grates, so that they will be more 
effective and economical, have been circulated by the 
Royal Institute of British Architects :—‘* Line your 
grates with fire-bricks. See that the fire-bricks are high 
enough to stand up above the fire. Take care that the 
back brick leans forward and is not more than 4in. from 
the front bars. Fill in the space at the back with fire-clay. 
See that your register is open not more than one-fourth 
of its full capacity. If you have no register, partially 
close the chimney opening with another fire-brick. Fill 
in the front space beneath the grate with a movable piece 
of metal. If you cannot do this, put a small fire-tile in 
the bottom of the grate.” 

In the course of the excavations for the new Welland 
Ship Canal, near Thorold, in Southern Ontario, the site 
of an immeuse pre-historic waterfall has been uncovered. 
The Chicago Evening Post says that the edge of the fall 
has been disclosed for a distance of 400ft., but the depth 
Above the main fall there are 
indications of a series of lesser falls, with a total drop of 
25ft., which are plainly water-worn. The site is about 
half a mile from the present falls of Niagara, and it 1s 
believed that the deep canyon-like valley through which 
the ship canal passes, where Eight Mile Creek once 
meandered on its way to Lake Ontario, must have been 
the bed of the prehistoric river which furnished the waters 
of the giant falls with their outlet to the sea. 


has not been ascertained. 
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Tue Doncaster Corporation proposes to borrow £40,000 
for the extension of the electricity generating station. 


THE construction of two more steel steamers for the 
Canadian Government, each of 8350 tons, has been com- 
menced at Wallace’s shipyard at North Vancouver. 

Tue Council of the Royal Agricultural Society has 
decided to hold its trials of agricultural tractors and 
ploughs next autumn, commencing on September 
28th. 

New waterworks are to be constructed at Lima, Peru, 
with the necessary aqueducts, distribution reservoir and 
an entirely new cast iron pipe distribution system. The 
sum of £400,000 is to be expended upon the installation. 


Ir is proposed to construct a municipal aerodrome at 
Durban, South Africa. It will be 50 acres in extent, and 
it has been suggested that quarter-acre sites should be 
laid out round the central landing ground, for the erection 
of hangars and workshops. 


THE construction of a dry dock at Rangoon has been 
left for consideration in 1920 by the Commissioners for 
the port. Work is to be commenced as soon as possible 
on the protection of the river banks below Hastings 
Shoal, where erosion is becoming serious. The works are 
to cost about £200,000. 

THE expenditure which it is proposed to make on the 
development of the water power of the St. Lawrence is 
26,000,000 dols., while the output, it is said, will be 
1,000,000 horse-power. The 80,000 horse-power made 
available by the closing of the munition factories has 
already been used up, and there are applications for 
110,000 horse-power, which cannot be supplied. 

THE equipment for twenty electric furnaces which, it 
is said, will form one of the largest electric furnace installa- 
tions ever made, is now being shipped from the United 
States to the Glomfjord Smeltverk Company, Glomfjord, 
Norway. Each of the 20 units includes a 1300 kilovolt- 
ampére single-phase main power transformer, a 26.2 
kilovolt-ampére series transformer, and a 26.2 kilovolt- 
ampere induction regulator. 

THE irrigation reservoir which is being formed at Lake 
Arthur Hill, near the village of Bhandardara, Akola 
Taluka, in the extreme west of the Ahmednagar District 
of the Bombay Presidency, will, when completed, contain 
some 85,000 million gallons of water, and cover an area 
of six square miles. The dam will be 270ft. high, and 
will cost about £37 per million cubic feet of water stored. 
The catchment area is 47 square miles. 

Two permanent additions to the steel industry cf Nova 
Scotia will, it may be hoped, remain from the war, namely, 
the building of steel ships by the Nova Scotia Company 
at New Glasgow, and the menufacture of ship plates in 
Sydney by the plate mill in process of construction. The 
fate of the plate mill, however, lies in the hands of the 
Government. On a strictly commercial basis a plate mill 
can hardly be a success unless the Government buys plates 
at higher prices than they can be obtained for elsewhere. 


WE understand that the Hull dock authorities and the 
Sheffield Corporation Development Department have 
under consideration the reorganisation of the South York- 
shire Canal system by running motor barges in conjunction 
with steamers, and so providing Sheffield iron and steel 
trades with ready access to the North-East Coast. By 
this scheme the railways would be relieved of 2,000,000 
tons of merchandise per year. The promoters also aim 
at establishing in conjunction with this development a 
36 hours’ motor barge through service to Liverpool. An 
essential condition to the success of the scheme is the 
liberation of the canal system from railway control; 

WirTu regard to the various schemes under consideration 
for linking up the electricity supplies in London, we learn 
that Hackney Electricity Department is laying a main 
from its Dalston sub-station to connect up with the elec- 
tric supply system of Shoreditch Council. There are 
already links between the Willesden system and Hackney, 
and thence with Shoreditch by way of Poplar and Stepney. 
In the same connection Hammersmith Borough Council 
was recently recommended to give the necessary authority 
to the Fulham Borough Council to enable the latter to 
commence obtaining quotations for work and materials 
in connection with the linking-up scheme agreed upon by 
Battersea, Fulham, and Hammersmith. 

ACCORDING to the Technical Review, designs have been 
prepared in the United States for an electrically driven 
steel plant intended for the Kinshu works at Yawata, 
Japan, the estimated cost of which is £750,000. The 
initial plant will include three 50-ton basic open-hearth 
furnaces, a 20-unit producer plant, an 84in. plate mill, 
and a 24in. structural mill. A motor-driven 35in. blooming 
mill is to be installed later. The three basic open-hearth fur- 
naces will be served by twelve Smythe gas producers. The 
84in. three-high plate mill, which is nearing completion, 
is of the Lanth type, and will be driven by a 2000 horse- 
power motor through herring-bone reducing gears and 
pinions ; the motor running at 420 revolutions per minute 
makes the mill speed 56 revolutions per minute. Since 
the company has its own blast-furnaces, coal and iron ore 
mines and firebrick plant in China, it will be the most 
completely self-contained organisation in the Far East. 


In connection with the scheme of electrification of the 
Melbourne suburban railways, a comparison of the results 
under the old and new system on the line to the suburb 
of St. Kilda—3} miles from Melbourne—is now available. 
The comparison is made between September of this year 
and the corresponding month last year, and it shows that 
the total number of ordinary daily tickets issued between 
St. Kilda and Melbourne increased from 210,254 to 286,493, 
an advance of 76,239, or 36.4 per cent. The passenger 
journeys increased from 333,339 to 459,726, an advance of 
126,391, or 39.9 per cent. Not all of this increase is due 
to electrification, as the general increase m the number of 
passenger journeys for the tweive months ended June 
30th of this year over the whole of the suburban system 
was 7.2 per cent., and for the St. Kilda line—outward 
booking only—5.2 per.cent. An official estimate is that 
an increase of at least 20 per cent. is due to electrification. 
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Lathe Tools. 


Wir the presentation by Mr. Burley, at the 
Mechanical Engineers’ meeting last Friday, of the 


second part of the paper on “ The Cutting Power of 
Lathe Turning Tools,” the experiments upon this 
subject made in the Machine Tool Laboratory of 
Sheftield University have, we presume, been brought, 
for the time being at any rate, to a fairly satisfactory 
conclusion so far as Mr. Burley and Professor Ripper 
are concerned. Thorough as the Sheffield researches 
have been, however, it cannot be said even now that 
we are in possession of anything like all the knowledge 
which is desirable concerning the removal of metal in 
machine tools. Indeed, in several respects, according 
to quite a number of the speakers who took part in 
the discussion on Friday, the investigations at 
Sheffield University tend rather to mislead us than to 
enlighten our understanding. For our own part, 
while we agree with some of the speakers that certain 
of the results arrived at are very controversial and 
require much care in applying them to workshop 
practice, we feel that for practical purposes the re- 
searches could most usefully be added to by a 
generalised discussion of how all the factors studied— 
apart from the fixation of the actual character or 
magnitude of these factors—affects the practical 
employment of machine tools in our workshops. 
Researches such as those carried out at Sheffield, 
which concentrate attention upon one particular 
aspect of machine tool operation or upon a number of 
particular aspects, and which do not include as part 
of the work a generalised discussion of how all the 
aspects affect one another, are apt to prove in the case 
of machine tools as misleading as those academic 
investigations, of which we have known many, which 
seek to establish the relative practical merits of 
different types of prime movers by taking the thermal 
efficiency as the sole criterion. Much time, for 
instance, has been spent by Mr. Burley and other 
independent investigators upon studying the dura- 
bility of lathe turning tools and how it is affected by 
changing the cutting speed. Yet this matter is only 
one factor in the general problem facing us in the work- 
shop, and nowadays, with improved facilities for 
replacing and reforming worn-out tools, it is not a 
very important factor, although the exact weight 
which we should assign to it is a little hard to deter- 
mine. What, in our opinion, is to-day more desirable 
than the fixation of the exact value of each and all 
of the various factors governing the removal of metal 
in machine tools is the establishment of some basis 
whereby we may be enabled to form a clear concep- 
tion of the relative importance of the different factors 
under workshop conditions. 

The generalised function of machine tools is to 
produce a metallic part, or series of metallic parts, of 
a given form, to a given degree of accuracy and with 
a given degree of finish. The function will be per- 
formed most efficiently from the practical point of 
view if it is performed for the least cost per part pro- 
duced. If we keep these two statements constantly 
in mind papers such as Mr. Burley’s can be made to 
yield information of very great value, but if we forget 
them we shall fallinto such mistakes as are involved 
in exalting the importance of the durability of the 
cutting tool or even in paying prime attention to the 
total time spent in producing the given metallic part 
or series of parts. The durability of the tool, the time 
spent upon the operation, the weight of metal re- 
moved per minute, and the horse-power consumed, are 
individually of importance, but it is next to useless 
to study each separately without studying how they 
are interconnected and to what extent variation in 
one of them varies the others and through the others 
reacts upon the efficiency of the machine as defined 
on a cost-per-part basis. Money is the only common 
measure which we have for all the factors involved, 
and so long as we are content to express the value of 





one factor in minutes, another in pounds, and a third 
in foot-pounds, so long will there be confusion and 
uncertainty in the matter. It is clear that the subject 
cannot be looked at from the point of view of the tool 
alone, or even of the machine tool in which it is fixed. 
We must consider the workshop as a whole, the tool, 
the method of forming and re-forming it, the machine 
tool, the attention it requires and the energy it 
absorbs. Thus in a workshop equipped with modern 
tool grinding appliances the durability of the tool is 
a factor of very little importance, whereas in a shop 
not so equipped the cost involved in re-forging and 
grinding the tool by hand may cause the durability 
factor to acquire great weight. Again, the time spent 
upon machining the work should not be considered 
entirely by itself, but should be correlated with the 
influence of high speed upon the machine itself, 
upon the belt or other means of driving it, and upon 
the requisite degree of skill, and therefore the cost, of 
the operator attending it. It is possible, of course, 
that to take such a generalised view of the subject 
as we are here suggesting would be found too wide a 
field for experimental exploration. On the other 
hand, however, it must be repeated that the 
generalised view represents the final workshop pro- 
blem which faces us in any particular case. Experi- 
ments such as those conducted at Sheffield University, 
if of necessity they have to be confined to the study of 
a few selected aspects of the problem, should be 
planned with this fact constantly in view. Examining 
Mr. Burley’s results in this ight, we find that only in 
one direction does he make any contribution towards 
the solution of the general problem. His first conclu- 
sion, namely, that there is a maximum but no mini- 
mum cutting speed beyond which it is impossible to 
turn steel with a satisfactory surface finish, is almost 
a platitude, while the figures established for the 
maximum speed in question have been demonstrated 
by several authorities to be altogether too low. His 
second and third deal with the durability of the tool 
as affected by the cutting speed and the angle adopted 
for the side rake. Granted a knowledge of the weight 
to be assigned to the durability factor, the second 
conclusion would be of value in solving the general 
problem if, instead of leaving it at ‘‘ some function,” 
Mr. Burley had discovered the precise law governing 
the durability at different cutting speeds. The fourth 
and eighth conclusions, namely, that the colour of the 
turnings is not a true index of the cutting efficiency, 
and that forged tools are not superior to tools formed 
entirely by grinding, are interesting results from the 
point of view of workshop tactics, but cannot claim 
to do more than lay two mistaken beliefs at rest. The 
fifth and sixth conclusions are concerned with the 
form adopted for the tool and would be of importance 
in the solution of the general problem if the cost of 
producing one form differed materially from that 
involved in producing another. The seventh, which 
shows the effect of raising or lowering the cutting 
edge of the tool above or below the lathe centre line, 
is practically a corollary to and might almost be 
deduced from the fifth, which deals with the effect 
of varying the angle of top rake. The ninth, eleventh 
and twelfth conclusions dealing respectively with the 
setting of the tool relatively to the work, the use of a 
cooling liquid, and the condition of the cutting edge 
of the tool, are almost entirely of tactical interest only. 
The tenth conclusion alone is of any value from the 
generalised point of view, for it shows that in discuss- 
ing the cost of producing machined parts in a lathe 
we need not in estimating the relative benefits of 
various cutting speeds pay any attention to the cost 
of the energy required to take the cut. The energy 
required per cubic inch of material removed is sub- 
stantially constant for any one material, whether the 
cutting speed be high or low or whatever, within limits, 
the rate of feed may be. In applying this result it 
should be noted that the energy referred to is that 
actually spent against the work by the tool, and not 
the total energy required to drive the machine, a 
quantity which contains a portion which must vary 
with the speed. 

We do not wish to convey the impression that Mr. 
Burley’s researches, in our opinion, should have been 
carried out in a radically different manner from that 
revealed in his paper. On the contrary, we do not 
see how, except in certain details, he might have 
done his work differently. He laid down certain 
points for investigation, and he has answered the 
questions involved in a thorough way, even though 
opinion may vary as to the accuracy of the results. 
We do contend, however, that results of investiga- 
tions such as those conducted by Mr. Burley and Pro- 
fessor Ripper demand, and should receive an extended 
analysis on a wide generalised basis, not necessarily 
by those who have conducted them, but possibly by 
someone uniting in some respects the qualifications 
of an accountant with those of an engineer. So many 
facts and figures relating to machine tool operation 
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are now available that we are in danger of involving 
ourselves in confusion and consequent loss by failing 
to digest and correlate them. The task of doing so 
will be arduous, but until it is faced we can take ad- 
vantage of the experimental results accumulated only 
in a half-blind manner, holding perhaps to practices 
which are really inefficient and ignoring or failing to 
take full advantage of possible improvements. 


The Management of Men and Machines. 


THERE is a great deal of literature about scientific 
management and a common characteristic runs 
through nearly all of it. It reads like a ** write-up,” 
a “* puff,” or one of those advertising articles which 
are becoming common in the Press. The authors 
run through the points as though they were trying 
to sell a motor car or a machine tool ; their reasoning 
is the reasoning of the rock drill—percussive rather 
than persuasive, dogmatic rather than logical. They 
will sink your objections under a broadside of epi- 
grams, or bury them under a pile of assertions. We 
believe, without exception, they are honest people ; 
they are really convinced that there is no “ism” 
like Taylorism, and no industrial salvation but in his 
doctrine. They seek to convert others because they 
themselves have been converted so completely that 
they can see only from one point of view. The latest 
author on the subject, Capt. J. M. Scott Maxwell, 
from whose paper to the Institution of Electrical 
Hingineers we give some extracts to-day, does not 
differ very greatly from his predecessors, but he does 
recognise, rather dimly perhaps, that there is another 
side to the question, and by rather obvious flattery 
he makes some effort to persuade both the workman 
and the employer that Taylorism will do them both 
good, and that it will be to their interest to adopt it. 
But at the back of all his pleading we can see that it is 
because it is scientific that he likes Taylorism. The 
precision, the exactness, the power to calculate, 
appeal to him. It is what we might calla tidy system ; 
there are no loose ends about it ; you may docket it 
and schedule it to your heart’s content, and work 
out its twelve variables on a Barth slide rule to the 
last decimal. We doubt if Capt. Scott Maxwell could 
see that it is Just because it has these qualities that 
people object to it, and he is certainly quite honest in 
his belief that the rejection of the plan by the Ameri- 
can Government was due to political wire-pulling, 
and not to the feeling of the American public, that 
you may carry the reduction of men to machinery to 
a point where humanity rebels. 

As a means to an end there is but little to be said 
against scientific management. It probably requires 
a greater clerical staff than seems quite reasonable, 
but, taken for all in all, it does, we believe, result in 
a high rate of production per person—from managing 
director to office boy—and per machine. But the 
workpeople do not care about production, qua pro- 
duction. It is, so they believe, nothing to them. 
Even during the war, when they could not have been 
blind to the fact that the output of munitions of all 
kinds directly affected the issues of the day, they 
struck for trivial reasons. It is not production, but 
the money to be obtained by it, that they think of, 
and if they can get the money without the production 
they are, as the reduction that follows high wages 
shows, content. We opine that nearly all employers 
and nearly all shareholders look upon the matter in 
the same light. If increased production meant less 
dividends, however urgently the country might eal] 
for it, they would soon give up the business. Scien- 
tific management has therefore to be associated with 
piecework or premium bonus schemes of some kind. 
Indeed, a great part of it is simply and solely a method 
of fixing piece rates as low as possible and then 
providing means to enable the workman to earn a 
[t is here that the work- 
man’s objection enters. In the first place, he does 
not like piecework at all, and in the second he likes 
it still less if he is not able to earn good money with- 
out undue exertion. To overcome this objection the 
motion studier had to be super-added to the rate 
fixer. He was introduced to show the workman that 
if only he would use his muscles as directed he cou!d 
earn still higher wages with no more effort than 
before. The workman replied that he liked to do 
things in his own way ; he did not like being scheduled 
and route-ed, and if production could not be obtained 
without putting him. to all that trouble, then produc- 
We may take it that his 
that of everybody 
earn my money with as little trouble 
It 3 to tell him that 
you are trying to make things easy for him; he does 
not believe you. We recall some years ago an attempt 
in a machine shop to induce a workman to double the 
number of tools in a “devil” cutter. Only under 
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great pressure was the change effected. The man did 
not get the best out of it, but he possibly foresaw 
that a greater output would result, and he knew that 
it would increase his pay, yet he said that he would 
throw up the job rather than use the extra number of 
tools. We do not think he was exceptionally con- 
servative as workmen go, but he simply did not care 
to work under those conditions. The scientific 
manager would no doubt say that the right thing 
was to find another job for that man and put an 
entirely new one on that particular work. That 
might be a sound course in individual cases, but it is 
obviously impracticable when the general feeling is 
the same as the feeling of the individual. This very 
human factor must be considered, and the most 
scientific management ever developed is unscientific 
in so far as it neglects it. 

It may be said that the whole conclusion of the case 
as we have put it would be that production cannot be 
increased. We do not agree. In the first place, we 
are satisfied that the general adoption of payment 
by results will lead to a greater output, whilst leaving 
to workmen the pleasure of expressing their own 
individualities in their way of working; and in the 
second we are quite certain that every motion which 
can be analysed by the methods of Mr. Gilbreth and 
his school can be performed better by machinery than 
by men or women. The secret of success is, then, to 
cut out all manual operations of a monotonous 
* schedulable ” order and replace them by mechanical 
methods, and then to pay the attendants on the 
machines according to the output effected. This, it 
may be said, is looking far ahead, and the need of 
increased production is imminent. Can any of the 
advantages of scientific management be secured in 
the meanwhile? Certainly they can. Scientific 
management is no more than management 
with a new name and a parade of means and machi- 
nery. If there had been less talk about it, it would 
have made greater progress. Rate fixing is as old 
as industry, and there was no particular resistance to 
it till speed and feed men walked the shops with stop 
watches, and till an office—at once held suspect by 
the men—was set up with its paraphernalia of card 
indexes and slide rules. The position with regard 
to motion-study is similar. Try to force it upon the 
men and they will not have it: guide them to it 
imperceptibly by the provision of appliances and the 
intelligent modification of tool design and they will 
welcome it. Management has always been getting 
better in the best shops without serious opposition 
from the men. It was only when somebody was ill- 
advised enough to give it a new name and call it a 
new science that opposition began. 
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Random Reflections. 
[THIRD SERIES. | 


Ir is, we believe, not a very common 
occurrence for a cue to line up in 
John-street, Adelphi, waiting ad- 
mission to a lecture at the Society 
of Arts, but when on a Wednesday afternoon two 
weeks ago Sir Oliver Lodge held forth on ** Some Pos- 
sibie Sources of Energy ” that desirable condition was 
attained, and the audience was great that the 
people in Barry's pictures were, to the seeing eye- 

surely with such a lecturer a little second sight was 
pardonable—-visibly as much fluttered as such superior 
personages could ever be. The lecture was admirable, 
and, though Sir Oliver apologised for its lack of precise 
technicalities, we venture to think that the greater 
part of the audience was glad that he omitted confus- 
ing details and only laid before them the broad issues, 
for they were on that account able to carry away 
a general idea of the great problem that scientists of 
the future have to face, and ran small chance of losing 
their way through the intricacies of highly specialised 
facts. What is wanted, as we have so often said, is the 
sympathy of the general public with science. The 
man-in-the-street cannot be expected to follow the 
minutize of an art which only the most expert can 
hope to master, but unless he knows something about 
it, unless he has some idea of the aim and object of 
the research, he is little likely to appreciate it and to 
give it that encouragement which it so greatly needs. 
A point made by Sir Oliver was the waste that results 
from converting radiant energy into heat and then 
back again into mechanical power, and, speaking of 
solar radiation, he suggested that rather than attempt- 
ing to use sun-engines we should trust to the ability 
which vegetation appears to have of utilising radiant 
energy direct. Weare interested to see that Mr. A. A. 
Campbell Swinton has taken up this point in Nature, 
to which, on December 18th, he contributed a letter 
m which he asks if it is too rash to suggest the possi- 
bility of using some method analogous to the ther- 
mionic valve for converting into utilisable electric 
currents the extremely short electro-magnetic waves 
of which the radiant energy of the sun consists ? 
““ Anyway,” he concludes, “the problem of the 


Radiant Energy. 


sO 





application of solar radiation to the production of 
power otherwise than by means of heat engines seems 
worthy of attention, and is a problem that would 
appear much more likely to meet with a speedy solu. 
tion than the difficult and obscure question of the 
liberation and utilisation of the internal energy of the 
atom.” We may add that it would certainly be 
safer. We have no notion what may happen if 
some day some researcher succeeds in loc sing suddenly 
and at once all the energy in a single gramme of 
matter, but Sir Oliver himself once suggested half 
jocularly that the flare up of stars sometimes seen 
might be due to the indiscreet experiments of the 
physicists on those stars ! 


* * *” * * 


Is there any more tiresome creature 
in the world than the man with but 
one idea? We used to know a 
youth whose single thought was 
canoes. He talked about canoes, he read about 
canoes, he dreamt about canoes. Canoes were the 
last subject in his mind at night and the first in the 
morning. He became unfit for the society of any 
other beings but those who also thought of canoes 
and nothing but canoes, and we believe their society 
at last cured him. for in the end he sickened of the 
subject as dipsomaniacs do of alcoho! if they are given 
it in everything. Specialists of all kinds are very apt 
to develop this failing. and it is unfortunately en- 
couraged by temporary successes. We remeniber 
once at a meeting of the Honourable Society of Cogers 

possibly the oldest and at one time certainly the 
fascinating Bohemian debating society in 
hearing a brilliant speech on the subicet 
was admirably 
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of the hours of shop assistants. It 
conceived, delivered with a due regard to rhetoric 
and convincing in its conclusions. Speaking of it in 
terms of the warmest admiration to “the Chai 
we were surprised to meet with a cold response, 
“A good speech,” he said“ but I have heard it too 
often. Mr. So-and-so is a single-speech man; he 
has no ideas.” Engineers, as everyone knows, are 
rather prone to talk shop in season and out of season. 
They are not much worse than the members of other 
proféssions—the stage, for example—but they 
we fear, grave offenders. The failing is, of course, 
to be corrected by wide reading, but particularly |), 
intercourse with men of varied pursuits. We have 
word for it that reading maketh a full 
man, and conference a ready man. He who 
combines the two qualities makes the best 
pany. Young engineers and young scientists gene- 
rally are, if we may say so, just a little inclined 
to neglect the broadening of their minds. They allow 
themselves, too often under the encouragement ot 
their elders, to become wholly absorbed in their work. 
At science colleges they meet other young men who 
think of just the things that they think of, and the) 
gradually grow up seeing the world through a narrow 
slit. The concentration brings to a few great success, 
but to the many disappointment. It is a common 
experience that the least zealous students make 
frequently the most successful men. May it not be 
because having larger interests they have a readier 
sympathy with the aftairs of others, and so more 
easily find their way through the world : Perhaps 
this is the reason, too, why the great universities turn 
out so much excellent material ; the ‘ conference ” 
with many minds devoted to a diversity of subjects 
broadens the intelligence and develops companion- 
ableness. 
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* * * * * 


THE more closely we consider the 
nature of the evidence by which 
the Einstein hypothesis is alleged 
to be confirmed, the more remark- 
able does it appear to us that it has been accepted by 
thousands of men of science with scarcely a word of 
caution. We have, it is true, Sir Oliver Lodge, that 
preux chevalier of xther, protesting his constancy to 
her and seeking means to show that her lapse from 
the strictest integrity is apparent rather than real, 
but even he accepts the eclipse photographs as proving 
an incontrovertible fact, and he is concerned not with 
controverting the evidence but in making it fit im 
with the familiar hypothesis. This unanimity o! 
acceptance is remarkable because it is, we believe, 
without parallel in the annals of modern science, 
Even in the most ordinary mundane affairs of philo- 
sophy we are not content to trust to a single observa- 
tion, but here, where we are faced with a problem o! 
great complexity, where a measurement of a rare 
kind had to be made, and where many devices had 
to be employed to prevent the interference of recog- 
nised sources of error, where, in other words, there was 
opportunity and tospare for making mistakes, we have 
accepted an hypothesis of a startling kind on a single 
set of observations. We do not say the observaticn 
were faulty ; they may he perfeetly correct, but we 
do say that if we applied to them the common caution 
that we employ in the simplest analyses of the labora- 
tory we should hesitate to accept them until the; 
had been confirmed by repeated experiments. Here 
is not a case of testing the accuracy of a scientific 
deduction by means which can be repeated twenty, 
thirty or fifty times in the year—as in the case of the 
planet Neptune. We are dependent upon a set ol 
negatives taken on a single occasion under similar 
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conditions. If there is an error in one of those nega- 
tives, there is probably an error of the same order in 
all. They do not, necessarily, confirm the truth 
pbecause they confirm each other. All may be at 
fault, all may be perfectly correct, and Einstein 
hypothesis may be the truth; but a little scientific 
agnosticism will not do any harm, and it will be 
distinetly embarrassing if we throw overboard our 
established Newtonian theories only to find when 
nineteen years or so hence the solar system makes it 
convenient for us to repeat our observations, that 
the result is different and that the fabric on which 
we had based so much was ill fitted to bear the weight. 
The assumption that no error is possible is philo- 
sophical arrogance of a dangerous kind. ‘The world 
is not going to be a farthing the better if Einstein’s 
hypothesis is right. It can afford to wait for further 
confirmation. 

i el ey ae 

We deem it a matter for no little 
regret that the opponents of the 
Electricity Supply Bill in the 
House of Lords and _ elsewhere 
thought fit to bring forward as an argument against 
some of the suggested works that they would be 
subject to acts of sabotage. The fear of sabotage is 
a form of cowardice of a stultifying kind. If it pre- 
vailed generally, no bridges could be erected for fear 
that they might be undermined ; no ships could be 
built lest they should be scuppered ; no mills con- 
structed, since the saboteurs might cut the belts and 
break the machines. Man, for his own protection, 
would be compelled to return to the primitive con- 
dition of possessing nothing that others could wilfully 
destroy. There were plenty of good arguments to 
adduce against the Bill, and not the slightest need 
for one that even the least able of Cabinet Ministers 
could overthrow with a touch. One has but to look 
round him to see that he lives in the very middle of 
material of all kind that tempts the stones and ex- 
plosives of the rattener, and it is quite inconceivable 
that progress can continue if we are to set up the 
absurd condition that nothing that is made must 
be capable of sustaining damage at the hands of a 
wiltul crowd. It was timidity of this order which 
arrested progress on the Channel Tunnel, and’ which 
no doubt will again resist its completion. The fear 
that a national enemy might destroy the tunnel if 
he failed to secure it for his own malign ends was 
deemed a proper argument against its construction. 
No weaker form of opposition to great and beneficent 
undertakings can be conceived. It may be necessary 
at times to depute men to protect important works, 
just as common prudence tells us to put the shutters 
over our plate-glass windows on the occasion of civil 
disorders, but to hesitate to build the works because 
they might be damaged would be even greater folly 


Sabotage. 


than to refuse to put in windows because stones 
might be thrown at them. The only sane course 


is to neglect the possibility of sabotage altogether, 
and to proceed with whatever may be needed for 
the public good on the assumption that no one at 
any time will strive to destroy it. The lot of the 
engineer is hard enough when he is called upon to 
counteract the forces of Nature, but it will be well- 
nigh hopeless if, in addition, every work that may be 
damaged wilfully by man must run the gauntlet of 
timidity. 

Ob iin ty 

THE Patent-office Library is not an 
attractive place to read in. It 
lacks all the charms of your real 
library ; its innermost recesses have 
no romance ; no picturesque windows throw a mottled 
shade upon its wood block flooring; and the little 
long tables in their covering of American cloth invite 
the fountain pen rather than the quill. It is indeed 
more a Place of Books than a Library. But few 
there are that go there to seek upon its iron fire- 
proof shelves for the delights of literature, and those 
few know that there is an inner room where the 
greatest treasures are mustered under the eye of the 
librarian himself. It is indeed a horribly utilitarian 
library. Yet it has merits that set it on a pinnacle. 
In the first place, it holds the finest collection of books 
on applied science in the kingdom—the British 
Museum alone excepted, and in the second, one has 
but to sign his name at the door and he may then 
wander as he pleases amongst the shelves, taking 
down as he wills a book here and a book there—on 
the understanding, not, it must be said with regret, 
quite clear to everyone, that they must be replaced 
on the very shelf from which they were taken and in 
the very gap their absence had made. No one who 
has never been plagued, as in many public libraries, 
by the necessity of looking up in a card index for the 
titles of books that may serve his turn, of writing 
their names and numbers on scraps of paper, and of 
then waiting whilst an unsympathetic porter collects 
the volumes and dumps them on thestable before 
im, can appreciate the full joy and benefit: of the 
freedom of the library in Southampton-buildings. 
It makes up for a lot, and amongst scientific and 
technical people the library enjoys well-merited 
popularity, and it is not surprising that a petition 
has been addressed to the President of the Board of 
Trade that the pre-war hour of closing may be restored. 
“The Patent-office Library,” says the petition, 
* which is maintained from national funds, is acknow- 


Reading Hours. 





ledged to contain the most valuable collection of 
current and other technical literature in this country, 
if not in the world, and is consulted daily by a large 
number of readers. Unfortunately, the hour for 
closing prevents the fullest use of the library being 
made by many readers who are engaged during the 
daytime in chemical, engineering and other technical 
works in the outskirts ; and these readers are there- 
fore deprived of access to information that they cannot 
obtain elsewhere.”” From 1888 till the end of 1914 
the library was opened daily till ten o’clock. | During 
the war the time had to be reduced, and the closing 
hour has only recently been put at eight o’clock. It 
leaves little chance for reading to men who only 
leave their work at five or six and may have a distance 
to travel, so that there would appear to be an a priori 
case for the petitioners’; but we imagine the President 
of the Board of Trade will examine the statistics of 
attendance before giving his decision. 








Working Results from the Motor 
Ship Selene. 


WHEN we wrote our leading article on the marine 
Diesel engine, which appeared in our issue of November 
14th, we had quite given up any hope of being able to 
confirm the surmise we therein expressed as to the 
satisfactory working of the Diesel engine in practice 
at sea. We now wish to express both our apologies 
and our thanks to the Anglo-Saxon Petroleum Com- 
pany, Limited, of Great St. Helens, E.C., since, through 
its courtesy, we are now in a position to publish 
notes from the log of its motor ship Selene covering 
a period of eleven months, and this we reproduce 
exactly as we received it. The notes are headed 
‘One Year’s Run, Motor Vessel Selene,’ and read as 
follows :— 

The motor vessel Selene was built in 1914 by the 
Caledon Shipbuilding and Engineering Company, 
Limited, of Dundee, for account of the Nederlandsche 
Indische Tank Stoomboot Mij, and was fitted out with 
Werkspoor Diesel engines, which we have found very 
trustworthy for deep seagoing vessels. The Selene 
during her voyages in the last year has shown very 
good results. 

The Selene left Singapore on October 5th, 1918, for 
coasting ports. In these ports no particular work 
was executed, but, as usual, when a vessel is loading 
or discharging cargo various work had to be done, 
such as cleaning filters, cooling pump examined, and 
air compressor valves to be cleaned, &c. 

This ship arrived back in Singapore on November 
9th, and then made a voyage to Australia, experiencing 
no trouble and arriving on December 29th. Work 
earried out during ship’s stay in port consisted of 
examining and grinding in air compressor valves and 
overhauling cooling water pumps. 

During the voyage from Adelaide to Balik Papan 
the starboard motor was stopped for ? hour for 
renewing a joint on exhaust valve-box. 

The vessel arrived Balik Papan without any further 
trouble, and whilst ship was in port the exhaust 
valves of the starboard motor were taken adrift 
and ground in, and also some small repairs were 
carried out. 

Voyage Palik Papan to Singapore. When at 
Singapore the following work was executed: fuel 
rollers seen and adjusted, some telescopic piping 
and stop valves seen to, and all bolts on main motors 
tried. 

Voyage Singapore to Bordeaux. For this voyage 
attached please find log abstracts. Work done in 
latter port consisted of cleaning fuel filters, inter- 
changing air compressor valves, inspecting lubrication, 
I.P., H.P., and air compressor pistons opened up, 
rings renewed, and grooves trued up. 

All crosshead, crank bearings, and main shaft 
bearings fitted, and fuel valve needles repacked. 

Voyage Bordeaux to Abadan. The ship left the 
latter port on April 17th, when the port motor was 
stopped for 1} hours for air compressor; and on 
April 19th the starboard motor was stopped for 
2 hours for interchanging an exhaust valve. 

The vessel arrived Port Said on April 29th and 
reported “all well,” and then proceeded to Abadan, 
where she arrived May 18th without having expe- 
rienced any trouble. 

On arrival at Abadan the suction and delivery 
valves, air compressors, main and auxiliary motors 
were opened up and cleaned. 

Fuel and lubricating oil filters were also cleaned 
and two exhaust valves changed. 

The Selene then left for Colombo and then round 
to the coast ports, eventually arriving at Singapore 
for her periodical docking on June 26th. During this 
overhaul the following incidents were noticed : 

All bearings and crank pins opened up for inspection 
of the crank shafts, and after careful inspection were 
found to be in good condition. 

The starboard shaft was worn down 0.7 mm. over 
all bearmgs, and the usual wearing towards the middle 
bearings was not noticeable in this case. 

The port shaft was worn down 1.0 mun. in the 
No. 1 bearing, 0.8mm. in the middle bearing, and 
0.6mm. in the No. 8 bearing. All journals were 
bearing very nicely and no sign of salt water being 





mixed with the lubricating oil was noticeable. 


All bearings and crank pin brasses were adjusted. 

Two pistons were taken out for examination and 
found in good’condititn ; as the other pistons were 
not leaking they were left untouched. 

Further to this, the usual repairs were done when 
vessel was in dry dock. The ship left dock on July 
13th for two coast voyages and turned back to Singa- 
pore on July 19th without experiencing any trouble. 

Work executed during stay in port was :—Repacked 
some fuel valve needles, renewed two piston bolts, 
and secured cooling water pump straps, &c. 

Vessel left port for Suez on July 23rd. 

On July 25th both motors were stopped for ? hour 
for examination of crank shaft, and on August Ist 
both motors were stopped successively for 4 hour to 
examine bottom ends, and also on August 10th the 
starboard motor was again stopped for 3 hours for 
broken slipper guide bolt. 

Without any further difficulties vessel arrived at 
Suez on August 18th. During ship’s stay in port 
for discharge of cargo the following work was done :— 
L.P. and I.P. air compressor rings renewed, vaives 
and air compressors cleaned and ground in, fuel 
filters and mud boxes cleaned, &c. 

Vessel passed through the Suez Canal and left 
Port Said for Hull on August 27th. 

The port motor was stopped on September 2nd 
for 4 hour for fastening up piston bolts on No. 5 
cylinder, and also on September 12th for 2 hours for 
rnewing two broken off piston bolts. 

Vessel arrived without further accidents at Hull 
on September 12th, when practically no repairs were 
found necessary. 

It would be possible to gather quite a disconcerting 
impression from this report by laying stress upon the 
fact that in a series of trips covering some 50,700 
nautical miles no less than eight stoppages are 
recorded, and it is necessary to analyse these care- 
fully before coming to any conclusion. The causes 
of the stoppages are given as follows :— 


Engine. 
(1) hr... To renew joint on exhaust valve box Starboard 
(2) lfhr... For air compressor . Port 
(3) 2hr. .. To change exhaust valve Starboard 
(4) ?hr. .. To examine crank shaft Both 


To examine bottom ends Starboard 
To examine bottom ends Peet ‘ort 

For broken slipper guide bolt Starboard 
To tighten piston bolts .. .. Fort ~ 
To renew two broken piston bolts Port 


(5) 30 min. 


(6) Stems: 
7) dhr. .. 


(8) -2 hr. .. 


We much regret that we have to admit that we 
have not been able to obtain such full explanatory 
notes on all these stoppages as to appraise them 
justly, and a good deal must be left to surmise. We 
can say, however, that Nos. 1, 3, and 6 need not have 
caused stoppage of the engine at all if it had been 
thought necessary to keep it running, as the particular 
cylinder affected could have been cut off without 
interfering with the working of the other five. In 
No. 6 the slipper guide bolt was connected with the 
water service, and on that account would have 
necessitated either the stopping of the engine or the 
cutting out of the cylinder. Nos. 2, 7, and 8 were 
perhaps the most disabling casualties, and probably 
called for the immediate stoppage of one engine, 
whereas it is important to note that only one engine 
had to be stopped at a time, and all the other stop- 
pages were of such a nature that not only could the 
trouble be rectified in a short time, but the engineer 
could to a very large extent choose his own time for 
the stop to suit the bridge. It is only the stop 
which puts the ship completely out of control and 
which occurs without notice to, or consultation with, 
the bridge that causes real anxiety. 

At the same time, it must not be overlooked that 
there evidently still are little points in which trouble 
does occur, so that what is one of the inherent diffi- 
culties at present in connection with the use of the 
marine Diesel engine, namely, that it cannot be 
obtained in sufficiently large sizes to allow of a single 
unit being installed in all cases, is actually a blessing 
in disguise, and provides in the compulsory use of 
twin screws, the necessary safety of the ship, a 
necessity long ago recognised in steam engine practice. 

It is satisfactory to note that the records show no 
cases of fracture of any important part of the main 
engine ; but the special point which we set out to 
discover when we undertook these investigations was 
the amount of overhaul and renewal necessary at 
the end of a voyage. We think that the record 
which we publish, extending over eleven months and 
a distance of 50,700 nautical miles for a five-year-old 
ship is very good evidence that this is not a point 
which can be raised against the Diesel engine, in spite 
of the twelve cylinders, and especially having in view 
the extensive boiler refit which would be becoming 
due in a corresponding steamship. A large part of 
the work appears to have consisted of cleaning air 
compressor valves and filters, while two points which 
have always suggested difficulty—-the pistons and 
the exhaust valves—seem to have required extra- 
ordinarily little attention. 

A study of the log of a voyage trem Singapore to 
Bordeaux shows th: t the revolutions averaged 110 per 
minute, and that the ship made a speed of 8.61 knot 
fully loaded on a consumption of 6.98* tons of fuel 
per twenty-four hours for 37} days. It should be 
added that the Selene is a ship of 3738 gross tons, 
357ft. Gin. long by 46ft. 3in. beam by 27ft. Jin. deep, 





with a deadweight capacity of 5310 tons on a draught 
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of 21ft. din. forward and 24ft. aft. She is fitted 
with two sets of six-cylinder four-cycle Werkspoor 
Diesel engines, with cylinders 20.4in. diameter by 
33.4in. stroke, giving 2200 indicated horse-power. 





As this consumption works out at :omething under 0.3 Ib. 
per shone ated horse-power per hour, it is apparent that the 
engines were not developing their full 2200 indicated horse-power 
on this run. The consumption can, however, be converted 
tmnto a cost of 1 ton of cargo carried 214 nautical miles for 
2.36 pence with oil fuel taken at 150s. per ten. 








Institution of Mechanical Engineers 


A MEETING of the Institution of Mechanical Engi- 
neers was held at Storey’s-gate on the 19th inst., to 
discuss a paper by Mr. G. W. Burley on * The Cutting 
Power of Lathe Turning Tools.’ Capt. H. Riall 
Sankey, R.E. (retired), took the chair 

Befor? the usual business of the meoting was com- 
menced the Chairman said that he hid the painful 
duty of announcing the death of Mr. J. H. Wick- 
steed, and after paying a tribute to his great worth, 
told the members that a telegram of condolence had 
been sent to Mrs. Wicksteed. Capt. Sankey also 
explained that a donation of £2000 had been made by 
the Institution towards the building at Birmingiam 
which is to be erected as a memorial to James Watt. 
Mr Burley then read his paper, or rather attracted 
the attention of his audience to its salient points. 

The paper is in reality the second part of the paper 
contributed jointly by Professor Ripper and Mr. 
Burley in 1913, which was reprinted in THE ENGINEER 
of November 2Ist and 28tn, and December 12th, 
1913. Mr Burley explained how the authors 
realised, six years ago, when the original paper 
was produced, that it was by no means exniaus- 
tive, and that it would need elaboration; but the 
war intervened, and it was only recently that it 
becam> possible to extend the investigations. The 
original paper dealt chiefly with roughing tools, 
and showed, Mr. Burley said, that the results of the 
Herbert tests on roughing cuts were not applicable 
in practice. The new paper extends the investiga- 
tion to finishing tools, and also deals with the finish 
of the surface. 

The following points relating to the question of the 
cutting qualities and efficiency of lathe turning tools 
when working on steel are considered, in the sequence 
given :—(1) The relation between the cutting speed 
and the degree of finish obtained by the use of ordi- 
nary lathe finishing and light cutting tools. (2) The 
relation between the cutting speed and the durability 
of ordinary lathe finishing and light cutting tools. 
(3) The influence of different rake angles upon the 
cutting power of high-speed lathe roughing tools. 
(4) The relation between the rake angles of high-speed 
lathe roughing tools and the power consumed in 
cutting. (5) The influence of the nose radius and 
that of the cross-sectional area of the tool steel upon 
the cutting qualities of lathe roughing tools. (6) The 
influence of the height of the cutting edge upon the 
eutting efficiency of high-speed roughing tools. 
(7) The influence of the forging operation on the 
nose of a lathe turning tool upon the cutting power 
of the tool. (8) The influence of the direction and 
active length of the cutting edge of a high-speed lathe 
roughing tool upon the net amount of power con- 
sumed in cutting. (9) The relation between the 
cutting speed and the net amount of energy required 
to remove a cubic inch of steel by means of a high- 
speed turning tool. (10) The relation between the 
use of cooling agents in turning operations and the 
cutting power of high-speed turning tools. (11) The 
influence of cooling agents upon the net power con- 
sumption when high-speed turning tools are employed. 
(12) The condition of the cutting edge of a lathe turn- 
ing tool with respect to the cutting efficiency of the tool. 

A number of difficulties was experienced in finding 
a suitable form of test bar on which to carry out the 
experiments, and it was ultimately decided to adopt 
one some 2ft. 6in. long by 6in. in diameter divided 
up longitudinally into a series of faces each lin. long 
and separated by shallow grooves. A test was carried 
out on each of these faces with a freshly ground tool 
at a cutting speed which was increased for each face. 
These experiments showed that there was a quite 
definite speed of about 48ft. per minute, for mild 
steel,at which the tool ceased to produce a smooth 
surface. The degree of smoothness of the surface was 
judged visually by several observers, and was con- 
firmed by a test indicator applied in such a way as 
to measure the depth of the inequalities of the surface 

In the durability of cutting edge tests the tools 
were used at various speeds up to the limits already 
mentioned, and the time required to blunt the tool 
sufficiently to spoil the cut was observed. The results of 
these tests, when plotted as a curve, appear to be very 
consistent, and show a rapid decrease in the life of the 
tool as the cutting speed is increased. 

The investigations carried out for the purposes of 
the original paper were all made with tools having 
fixed angles, so some new experiments were made to 
determine the effect of varying the angles of roughing 
tools. It was found that there is a critical angle of 
rake beyond which the performance of the tool 
rapidly deteriorates. These experiments showed 
that the “associated speedgformule,” devised by 
Professor Ripper in connection with the origina: 





tests, should be modified by a rake coefticient varying 
according to the class of steel from which the tool was 
made. The coetticients are given in Mr. Burley’s 
paper. 

After describing the means adopted to investigate 
the several other subjects described in the opening 
paragraph, the author closed his paper with the 
following conclusions in similar sequence :— 


(1) That there is no practical cutting speed at below which it 
is impossible to obtain a satisfactory surface on plain carbon 
steels by means of ordinary lathe finishing tools, whether these 
be made of plain carbon tool steel, ordinary (non-vanadium) high- 
speed steel, or superior (vanadium) high-speed steel. There is, 
however, a maximum limiting speed at above which a satisfac tory 
finish cannot be obtained on account of the tendency of the tool 
to pluck at and tear the surface, this tendency being related to 
the phenomenon of building up on the cutting edge of the tool. 
For the finishing of mild steel this limit is not very different for 
each of the above three varieties of tool steel, and is within the 
range of 48ft. to 58ft. per minute. For the finishing of hard steel 
this limit does depend somewhat on the variety of tool steel 
which is employed, and is within the ranges of 23ft. to 28ft., 
17ft. to 21ft., and 28ft. to 34ft. per minute for the three varieties 
of tool steel respectively. 

(2) The durability or life of a lathe finishing tool, whether of 
plain carbon or high-speed steel, is for all cutting speeds below 
the limiting speed some function of the reciprocal of the cutting 
speed ; in other words, an increase in the cutting speed below 
the limiting value is always accompanied by a decrease in the 
life or durability of the tool. 

(3) The most suitable angle of side rake—that is, the angle of 
side rake associated with maximum durability and cutting 
power—for a high-speed lathe roughing tool working on steel 
depends upon the physical properties of the steel. For mild 
steel turning it lies between 20 deg. and 25 deg., whilst for hard 
steel turning it is of the order ot To deg. ,and if these angles are 
either increased or reduced there is always a depreciation of 
cutting power. 

(4) The colour of the turnings formed by a high-speed lathe 
roughing tool when working on steel is not necessarily a true 
index of the condition of maximum cutting efliciency. Thus 
in the case of hard steel turning the turning colour which is 
associated with maximum cutting efficiency is a pale blue, whilst 
a mild steel turning which is removed under the conditions of 
maximum efficiency is practically uncoloured, apart of course 
from the natural grey colour of the steel. 

(5) The net power consumption of a high-speed roughing tool 
is dependent, other conditions being constant, upon the amount 
of top rake on the tool, the relation between these two quantities 
being reciprocal in character, so that, within the limits of ordi- 
nary practice, a reduction in the top rake angles of a tool is 
always accompanied by an increase in the net amount of power 
consumed. The law connecting the variations of the two 
quantities appears to be of the nature of a straight line law for 
all qualities of steel machined. There are therefore no critical 
values of the rake angles in regard to power consumption as 
there are in regard to durability and cutting power. 

(6) The cutting power of a high-speed lathe tool is influenced 
by both the cross-sectional area of the shank of the tool and the 
nose radius, but the influence of the latter factor very largely 
predominates in all cases. Thus with a number of different 
sections of tool steel an increa-e of the nose radius of 100 per 
cent. produced an average increase in the cutting power of 45 per 
cent., whereas an increase of the cross-section of the shank of 
the tool of 500 per cent. with a constant nose radius produced 
an average increase in the cutting power of only 8.5 per cent. 

(7) The effect of rai-ing a roughing tool so that its cutting 
edge is slightly above the horizontal plane passing through the 
lathe centres is generally to increase the cutting power of the 
tool slightly and to reduce its net power consumption slightly, 
when compared with its normal position, that is, with its cutting 
edge at the same height as the lathe centre axis. 

(8) Forging the no-e of a lathe cutting tool does not materially 
affect its cutting power and durability, there being practically 
nothing to choose between a completely ground tool and a forged 
and ground tool, otherwi e identical. 

(9) The general direction and the active length of the cutting 
edge of a high-speed tool have a slight influence upon the net 
power consumption of the tool, the influence being such that, 
with any given depth of cut, if the active length of the cutting 
edge is increased by an alteration of the general direction of 
the edge, the net power consumed is increased under conditions 
4 working otherwise identical. 

(10) There is no marked difference in the net amounts of 
energy required per cubic inch of material removed from mild 
steel and hard steel bars at high and low cutting speeds. 

(11) The increase in the cutting power of a high-speed rough- 
ing tool resulting from the use of a given stream of water as a 
cooling agent is greater with small cuts than with heavier ones 
indicating that with heavier cuts heavier flows of coolant shouk i 
be used. The velocity of flow of a stream of coolant does not 
very materially affect the improvement in the cutting power of 
a tool due to the use of the coolant, provided that the veloc ity 
i; not such as to cause excessive splashing of the coolant. 

(12) The cutting efficiency of a high-speed roughing tool 
depends very largely upon the condition of the cutting edge of 
the tool, and, though a tool with its cutting edge blunted in the 
cutting process may continue to cut, it cannot be used in that 
condition for the purpose of starting a new cut. 

The paper is illustrated by twenty-four figures in 
the letterpress, and is accompanied by two ap endices 
giving the chemical compositions and physical pro- 
perties of the test bars used for the experiments. 

Dr. William Ripper opened the discussion, but, 
before dealing with the problems raised by the paper, 
spoke with some feeling on the loss sustained by the 
engineering profession through the death of Mr. 
Wicksteed. Professor Ripper explained how the 
exigencies of the war had taken him away from his 
old work about the time the original paper on lathe 
tools was read, and how he had not yet managed to 
get back again. Nevertheless, he had given Mr. 
Burley all possible facilities to continue the investi- 
gation. It might be thought*that he had set out to 
lay down a dogmatic set of rules for the use of turn- 
ing tools; but this was far from his intention, and 
the experiments were rather embarked upon with 
the idea of elucidating some of the peculiar freaks 
in the behaviour of cutting tools, which appeared to 
have no reason or justification, and with this object 
in view the trials were so arranged as to involve the 
least possible number of variable conditions. Pro- 
fessor Ripper disarmed some critics by saying that 
the field of the experiments was somewhat narrow. 
They only dealt with the turning of steel, and did not 
pretend to be exhaustive. The University of Sheffield, 
however, would be only too pleased to help in the 
advancement of engineering by continuing the 
investigation. 





Mr. P. V. Vernon congratulated the author on the 
excellent arrangement of his paper, in the form of 
a series of statements as to the objects aimed ai, a 
corresponding series of detail explanations, and, 
finally, a series of conclusions. Mr. Vernon’s next 
remarks, however, were not so complimentary. One 
naturally looked, he said, to find some help in such 
a paper towards making a living, but it could not be 
found. In the first instance, there was not much 
merit in studying the effect of speed on finishing cuts. 
Finishing is not done, nowadays, with a tool, except- 
ing in the case of large diameters, but with a grinding 
wheel, and it would not be long, he thought, before all 
finishing would be done by grinding. Even in the case 
of turret lathe work, where speeds far higher than 
those cited by Mr. Burley are quite common, the 
finish on the surface was not really produced by the 
tool, but by the steady-rest with which the too! 
is always associated. In any case, cutting speeds 
ranging round 48ft. per minute are hopelessly behind 
the times, and he frequently employed speeds of 
up to 295ft. per minute with complete success. 
Then, again, the durability of the cutting edge ot 
turning tools is not, Mr. Vernon said, generally oi 
vital importance, and, in fact, leaving aside such 
operations as the boring of a large cylinder, where 
a parallel bore is essential, is really of little account 
in modern manufacturing operations. The essentia! 
requirement in the factory is output, and it is profit- 
able to provide a large number of tools, so that a dull 
one could be replaced by one freshly ground. Even 
in the case of bar lathe work, on diameters from 2in 
to 3in., the duration of a cut never exceeds twent) 
minutes, which was about the limit set by the author. 
With regard to the permissible angles of 1ake for 
turning tools, the speaker commented on the old 
fashioned idea of varying the height of the tool, 
referred to the lathe centres. The only effect of thi 
variation is to alter the angular position of the tool 
relative to the work. The proper procedure is to 
fix the height of the tool and grind the rake angles 
correctly. Mr. Vernon here showed the meeting a 
model of a tool which was quite unpractic al according 
to the limits of rake angle laid down in the paper. 
It was one of the standard Herbert tools, with a 
contained angle of 35 deg. and 7 deg. clearance 
With such a tool, he said, a bar of mild steel could be 
reduced from 2}in. in diameter down to lin. at a 
speed of 500 revolutions per minute, which represent- 
a cutting speed of 295ft. per minute, and with a feed 
of forty-four cuts per inch, removed 32.3 cubic inches, 
or 9.041b., of metal per minute. In reducing a 
2in. bar to jin. at 500 revolutions per minute, or 
262ft. per minute, and thirty-four cuts per inch, 
the metal removed amounted to 36.11 cubic inches, 
or 10.11 1b., per minute. With the speed reduced 
to 256 revolutions per minute, or 134ft, per minute, 
a 2in. bar was reduced to lin., with twenty cuts per 
inch, at a rate of 27.68 cubic inches, or 7.75 lb., per 
minute. In view of these records, the speaker sug- 
gested that it would be more profitable to investigate 
the performance of such tools, rather than those 
described in the paper. Mr. Vernon agreed with 
Mr. Burley that forging does not improve the cutting 
qualities of tools, and he pointed out that grinding 1s 
much cheaper. He also mentioned some tests he 
had made, which confirmed the statement that the 
torque required does not alter when the speed of 
cutting is varied in the cases of drilling, tapping and 
turning. The trials were carried out by taking the 
reaction from the tool along a lever to a hydraulic 
ram and measuring the pressure necessary to hold the 
tool. 

Mr. R. J. A. Pearson said that he would like to 
see the investigation extended to include the tools 
employed in repetition work. As an instance, he 
mentioned broaches, which will, he thinks, be in- 
creasingly employed in the future. A broach is 
naturally a costly tool, and is kept in service until 
its product ceases to pass the inspection department. 
Thus an investigation of the durability of such tools 
would be of considerable value. He had studied 
reamers from this point of view, and hoped to publish 
something on the subject, but contented himself, 
for the time, by saying that his experiments had 
shown a great improvement in the finish of the work 
turned out by reamers if the cutting edges were pro- 
vided with a rake. 

Mr. H. F. Kayser made some remarks on the 
subject as regards the way they appeal to the metal- 
lurgist, pointing out that the ordinary Brinell hard- 
ness test is not applicable to the working conditions 
of turning tools, on account of the high temperatures 
prevalent at the cutting edge. For this reason; he 
had devised a special form of Brinell tester which he 
illustrated by means of a lantern slide. The specimen 

be tested was heated to the desired temperature 
on an anvil. Above it was the standard ball, on 
the top of which there was a piece of metal of known 
hardness. The load caused an indentation on both 
pieces of metal and comparison of the impressions 
enabled the hardness of the specimen to be ealcu- 
lated. The results of such tests on tungsten and 
cobalt-molybdenum steels were projected on the 
screen in the form of curves. Commenting on the 
forging of turning tools, Mr. Kayser remarked that 
it was quite feasible to cast the tools and use them 
without putting any work into the metal at all. 

Mr. E. G. Herbert contributed some most interest- 
ing remarks to the discussion, which were unfor- 
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tunately cut short by®the Chairman on account of 
the lateness of the hour. Mr. Herbert thought that 
all the tests described in the paper were of practical 
value, as they were within the comprehension of the 
average workman. He also agreed that the visual 
test of the finished surface was quite proper, but 
suggested that it might be confirmed by enlarged 
photographs, which could be readily exhibited at a 
meeting of engineers. On the other hand, he seemed 
to be incredulous of the results obtained during Mr. 
Burley’s tests on the durability of tools. If the 
plotted results were continued along the same curve 
it would be found that by the time cutting speeds in 
common usage were arrived at, the curve of durability 
had passed below zero. In any case, the real measure 
of durability was output and not time. So he had re- 
plotted the author's curve with durability in units of 
output, instead of minutes, and showed the result 
to the meeting. The curve was naturally of a totally 
different form and showed up the tool in a much more 
favourable light. Several other curves which Mr. 
Herbert exhibited showed how Mr. Burley’s experi- 
ments finished where his only commenced, and how, 
had Mr. Burley gone on he would have found that the 
curves of results would have taken new directions. 
This condition of affairs was confirmed in the experi- 
ments of Mr. Brayshaw, who found that at a cutting 
speed of 38ft. per minute the life of a tool was only 
forty-five minutes, but when the speed was increased 
to 65ft. per minute the life amounted to three hours. 

Mr. Dempster-Smith said that he attended the 
meeting on behalf of the Manchester Tool Steel Users’ 
Committee, which was anxious to secure all the 
information possible from the discussion. He said 
that many experimenters had found a critical speed 
of cutting et about 60ft. per minute, but that 
although the surface produced at higher speeds might 
be dull, it was no more rough than at the lower 
speeds. It was not, he said, necessary to use high- 
speed steel for tools used on finishing cuts, and when 
machining hard steel the radius of the tool nose was 
of greater importance than the cross section. 

Colonel R. E. Crompton emphasised the importance 
of the subject dealt with in the paper by remarking 
that success in mass production, towards which engi- 
neering manufacturers were aiming, is chiefly de- 
pendent on the speed at which material can be re- 
moved in the process of machining. He considered 
that the author was wrong in his limiting speed for 
the production of smooth surfaces, since he had 
himself worked quite satisfactorily at much higher 
speeds. In connection with his experiments, made 
with the object of cutting screw gauges with a high 
degree of accuracy, he had found that he could get a 
better finish with cutting speeds up to 180ft. per 
minute, cuts 4/;999in. deep and 150 cuts per inch, than 
at lower speeds. These results were obtained on a 
precision lathe, and Colonel Crompton passed round 
for inspection some samples of the work, which 
certainly had a very good finish. He also had found 
that the torque required in turning is independent of 
the cutting speed, having studied the matter with the 
assistance of a delicate ammeter in the circuit of the 
motor driving the lathe. In conclusion, he pointed 
out that “chatter” is the real bughear of the lathe 
man, and is the cause of greater difficulties in the 
production of finished surfaces than is the speed of 
cutting. 

Mr. Burley made a very brief reply, in which he 
said that he would prepare a table of cutting speeds, 
as suggested by Professor Ripper, for publication in 
the “ Transactions ’’ of the Institution. 














New C.P.R."Locomotives. 


SIXTEEN new locomotives recently built at the Angus 
Shops, Montreal, for the Canadian Pacific Railway, 
are the largest and heaviest passenger locomotives in the 
Dominion. They were designed by Mr. W. H. Winter- 
rowd, chief mechanical engineer of the Canadian Pacific 
Railway. The total weight of each engine and tender in 
working order is 480,000 Ib., say, 215 tons ; the cylinders 
are 25in. by 30in., the diameter of the driving wheel 75in., 
and the boiler carries 200 lb. steam pressure, giving the 
locomotive a tractive effort of 42,0001b. The boilers are 
very large, each one presenting approximately 5000 square 
feet of heating surface, and are fitted with superheaters 
The tender holds 8000 imperial gallons of water and 12 
tons of coal. 

The engines, one of which is shown above, are equipped 
with a vestibule cab which completely protects the engine- 
men from the bad weather. These cabs are very comfort- 
able and are conveniently arranged, being provided with 
large clothes lockers. 

The new locomotives are to be used in the passenger 
service of the Canadian Pacific Railway between Fort 
William and Winnipeg, and between Smiths Falls, Trenton 
and Havelock. They are sufficiently powerful to eliminate 
the necessity for running a number of heavy passenger 
trains in two sections—one of the new engines being able 
to handle the number of cars that it formerly took two 
locomotives to draw. One of the first of these engines to 
be built drew the Prince of Wales’ train over the Canadian 
Pacific Railway system. 








Valve Steels for Internal Combus- 
tion Engines.* 


By LESLIE AITCHISON, D.Met., B.Se., A.C. 


THE author's purpose in this paper is to state as fully 
as possible the different troubles which arise in connection 
with valves. and to indicate as well as may be the steps 
which should be taken in order to overcome them in the 
most likely manner. 

The temperature of inlet valves may vary from about 
100 deg. Cent. to about 600 deg. Cent., whilst that of 
exhaust valves may vary during normal running from 
about 250 deg. Cent. to about 860 deg. Cent. In aero- 
engines and the hotter automobile engines the latter tem- 
perature is frequently attained, and though the majority 
of the hotter type of engines work at about 700 deg. Cent. 
to 760 deg. Cent., the temperature of the valves is not the 
same in all engines of this type, since the conditions of 
cooling vary considerably. 

There are many ways in which 
They may be codified as follows :— . 
Flongation of the stem of the valve. 

Distortion of the head of the valve. 
The presence of cracks in the valve face. 
Excessive wear of the valve stem. 
Excessive wear of the valve foot. 
6. Burning out of the head. 
7. Sealing of the valve. 
8. Breaking of the head or neck due to self-harden- 
ing. 

All these causes have some metallurgical significance, 
and the author proposes to deal with each one more fully 
and then to attempt to draw out the properties which the 
s'eel must possess which is to withstand all these different 
probahle causes of failure. Apart from the details of 
design of the engines, all the methods of failure indicated 
above have some definite connection with the properties 
of the sieel. 

1. Elonyation of the stem of the valve is not a form of 
failure which very often occurs. When it does happen 
it indicates one of three things, namely, (1) the employment 
of a steel of insufficient strength at the working tempera- 


valves actually fail. 
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ture, (2) overheating of the stretched part, or (3) an 
unsatisfactory design of the neck of the valve. 

2. Distortion of the head of the valve may arise from 
various causes. In one engine a very serious number of 
failures occurred through the distortion of the head, which 
were traced to the fact that the stampings which were 
used hacd not been properly heat-treated. The valve 
stampings had been machined without any heat treatment 
having been performed on the steel after forging. The 
result was that the valves went into the engine without 
any of the strains produced by the forging operation 
having been removed. When the valve became heated 
in consequence of the running of the engine, these strains 
were released and the valve warped appreciably, suffi- 
ciently so to prevent it seating properly. When once the 
valves did not seat properly their destruction was only a 
matter of time. 

A further cause of distortion in the head of the valve is 
the undue or exceptional softening of the steel during 
running. If this happens, the valve may easily be pulled 
out of shape by hammering against the seating, and tend 
to be pulled through by the spring. The causes of the 
softening are twofold, either the employment of a steel 
which is not sufficiently strong at high temperatures, or 
else the utilisation of a design in which there is not suffi- 
cient metal in the valve head. 

3. Cracks in the valve face are a fairly prolific source of 
trouble. This should be considered definitely as a steel 
fault. The cracks may have been present in the steel 
bar from which the valves were made, or they may have 
been produced during the operation of siamping the 
valve. They are frequently very minute, and require most 
careful examination if they are to be discovered. 

Occasionally the cracks are produced in the valve head 
during actual running If an air hardening steel is used, 
there is always a possibility that the temperature of the 
steel will rise above its hardening temperature when in 
the engine, and on cooling small cracks may be set up 
along the face. 

From whatever cause the cracks may come they .are 
dangerous, because even the most minute crack will allow 
some of the compressed gas to percolate into it, and this 
sets up a destructive action on the steel. As a result of 
this action it is not uncommon to find a chunk of the valve 
head bitten right out, the gases having eaten away into 
two contiguous cracks, which have then joined up, with 
the result that a portion of a valve has been blown right out. 

4. Excessive wear of the valve stem occurs more commonly 
in rotary engines than in any others. This action must 
necessarily be provided against by the selection of a suit- 
able steel. In general, the stem of a valve—at any rate, 
over the greater part of its length—does not become heated 
to a higher temperature than 400 deg. Cent., and there 
should be no ditficulty in choosing a steel which will wear 
satisfactorily under these conditions, as very little soften- 
ing of a steel takes place up to the temperature attained 
by the stems. 

5. Excessive wear of the valve foot very often occurs. 
This trouble is usually found in those valves in which the 
blow of the tappet is delivered directly on to the foot of 
the valve or in which the cam acts direcily on the valve 
stem, no cap being fitted to take the blows or the wipe. 
In valves which are designed in this way it is usual to 
attempt to provide against the excessive wear by com- 
pletely hardening the valve on the foot only. This 
necessarily requires the use of a suitable steel. It may be 
said here and now that no valve should be put into an 
engine in which the head has not been fairly thoroughly 
softened, and hence in a valve in which the wear has to 
be taken by the foot it is necessary to have one short 
piece of steel in two different conditions of hardness at 
the opposite ends. This condition of affairs is not always 
very easy to arrange, and therefore it is not uncommon 
either for the foot of the valve to be softer than is intended, 
or else for it to have been hardened so drastically that it 
eracks. To avoid this trouble, it is necessary to use a steel 
which hardens very simply, or else to make such a design 
that the valve foot can be fitted with a suitable screwed 
cap. 
6. Burning out of the head of the valve is a fairly vague 
expression, although it is one which is used very consider- 
ably. Burning out may be due to several causes, and, as 
stated above, these are not entirely attributable to the 
steel. It is much more nearly true to say that in al! cases 
where burning out occurs the engine has been running 
badly. Pre-ignition or bad timing is a very frequent 
cause of burning out. 

Apart, however, from the questions of the running of 
the engine, other conditions may enter into the burning 
out of the valves. One of the principal causes is the 
oxidisation or scaling of the steel, dealt with in the next 
paragraph. Cracks in the valve face are a very prolific 
source of burning out, and they have been described 
above. If a valve does not seat properly, then burning 
out is almost certain to result. There is such a consider- 
able flow of hot gases round the valve that the tempera- 
ture attained is higher than it should be, and, in addition 
to this, the valve does not come into proper metallic 
contact with the seating, and is therefore unable to cool 
itself properly. 

7. As stated above, scaling of the valve is one of the 
causes which leads to trouble. Scaling may occur in 
various parts, but it most generally takes place either on 
the back surface of the head or else on the neck or lower 
part of the stem. Some steels will scale much more 
easily than others, and it may be taken as a fairly general 
rule that the higher the temperature the more easily does 
a steel become oxidised. 

&. Breaking of the Head or Neck Due to Self-hardening.— 
Various cases have been known in which a valve has 
worked satisfactorily for a certain length of time, and then 
has failed by the breaking up of the head or the snapping 
of the neck of the valve. This is found to happen most 
frequently when starting up an engine which has pre- 
viously run and then gone cold. Also, the valve which 
most usually fails in this manner is one which is manu- 
factured from air hardening nickel chromium steel. The 
valves during the first running have been heated to a 
temperature greater than, say, 750 deg. Cent., and then 
have been allowed to cool down. As a result of this 
cooling the valves have hardened to such a degree that the 
maximum strength of the steel has reached a figure of 
possibly 100 tons per square inch. This hardening is 
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generally accompanied by the production of a certain 
amount of brittleness. Cracks also may have been pro- 
duced during the process of hardening during cooling in 
consequence of slight irregularities of the surface. When 
the engine is restarted the brittle valve breaks in the head 
or else the head falls right off. 

To obviate this trouble it is essential that a steel should 
be chosen which does not harden when cooled in air from 
the temperature attained by the valve during the running 
of the engine into which it is put. 


PROPERTIES OF THE IDEAL VALVE STEEL. 


The above discussion has shown the various ways in 
which the valves fail, and as a consequence has brought 
out certain properties which should be possessed by the 
steel which is to be used for the manufacture of the valves 
of petrol engines. To produce a perfect valve it is obvious 
that there are a very considerable number of properties 
which the steel should have, and it is difficult to expect 
that all these properties will be found in one and the same 
steel. The foilowing list shows the properties which the 
steel should possess :— 

1. The greatest possible strength at high temperatures. 

2. The highest possible notched bar value. 

3. The capacity of being forged easily. 

4. The capacity of being manutactured free from cracks, 
whether these arise in the manufacture of the steel bar or 
whether they are produced during the forging of the steel. 

5. The capacity of being heat treated easily, regularly, 
and reliably. 

6. The least possible tendency to scale, and if scaling 
does oceur the scale should be as adherent as possible. 

7. The ability to retain its original physical properties 
after frequent heatings to high temperatures followed by 
cooling to normal temperature, also after being heated to 
an elevated temperature for a considerable length of time. 

& No liability to harden when cooled in air from the 
temperature which it will attain when used normally as 
a valve in an engine. 

® The capacity of being heat treated after forging, 
so that it is free from strains liable to produce distortion. 

10, Sufficient hardness to withstand excessive wear in 
the stem. 

11. The capacity of being hardened at the foot of the 
stem with considerable ease if necessary. 

12. The capacity of being machined easily and satis 
factorily by ordinary methods. 


Various PROPOSED STEFLS. 


It is evident from the above list that no particular steel 
will possess all the desirable properties of the ideal valve 
steel to the maximum degree. It is obvious, therefore, 
that the various steels which have been used in the past 
have been selected upon the basis either that they possess 
all the properties to a reasonable extent, or else that they 
possess certain properties in a very marked degree. 
Amongst the steels which have been employed, and prob- 
ably still are employed, in various engines for valves are 
the following : 

1. Tungsien steel of various compositions, ranging from 
10 to 18 per cent. tungs.en and from 0.2 10 0.7 per cent. 
of carbon. 

?. High chromium stee!s of different kinds, ranging 
from 7 to 14 per cent. of chromium, fron 0.25 to 1 per 
cent. of carbon, together with varying proportions of 
silicon, nickel, and cobalt. 

3. 25 per cent. nickel sreel. 

4. Steels containing about 3 to 5 per cent. of nickel, 
together with chromium varying from 0 to 1.5 per cent. 
and carbon trom 0.15 tc 0.65 per cent. 

5. Ordinary plain carbon steels. 

In order to be able to evaluate the various stee's, a large 
number of tesis have been carried out upon steels comply- 
ing with practically every variation of composition in the 
above list. These tests have been carried out at high 
iemperatures, the temperatures being chosen to cover the 
working range of temperatures attained by the valves 
during running. These tests have been mainly tensile 
iesis, but notched bar tests also have been carried out at 
high temperatures, and in some case. Brinell hardness 
tests. An examination has also been made of the extent 
and manner in which the different steels scale. 


CONSIDERATION OF EXPERIMENTAL RESULTs. 


The facts which emerge from the experimental results 
shown above appear to be as follows :— 

1. That the principal! factor in deciding the properties 
of a steel at high temperatures is its type. By this is 
meant that all the tungs'en s eels have fairly similar pro- 
perties, whi.st all the chromium steels have fairly similar 
p-opertics amongst themselves, but different from the 
tungs en steels, whi'st the nickel chromium steels have 
p: operties characteristic of themselves, but different from 
any of the others. 

2. That there is a considerable similarity as regards 
mechanical properties at high temperatures be: ween i hose 
s eels which have a similar cons iiution. The _ high- 
tungsten s.ee!s possess in most cases a s.ructure which 
consists of a so!id solution of iron, tungs.en and carbon, 
toge her wi-h some free carbides. The chromium s eels 
do not pessess this struciure unless the carbon content 
rises beyond about 0.7 per cent. When that carbon 

- content is reached the s eels possess a s.ructure which 
consisis of so‘id solution mo.e or iess completely decom- 
posed—according to the heat treatment the steel has 
received—together with free carbides. The result is 
that the high-carbon chromium s.ee's have properties 
distinctly similar to the high-tungsten s eels. 

3. That amongst the different s.ee s in any type, varia- 
tions in composition have a dis ine. effect upon the 
mechanical properties at high tempera‘ures. This is 
particularly true of the high-tungs en and the high- 
chromium s‘ee!s, in which a vaviation in carbon content 
produces a very marked effect upon the tensile strength 
o~ upen the no'ched bar value. This vazia‘ion is also 
noticeable in the 3 per cent. nickel and 3 per cent. chromium 
steels, but is not so marked as in the steels containing a 


larger proportion of alloying elements. In these steels 





a variation of 0.2 per cent. of carbon will have a greater 
effect upon the strength than a variation of 5 per cent. of 


4. That the tungsten steels with the high percentages 
of carbon—i.e., about 0.6 per cent.—have the greatest 
tensile strength at high temperatures. This strength is 
most nearly rivalled by that of the high-chromium steels 
containing a high percentage of carbon. 

5. That steel containing a high percentage of chromium 
with a lower percentage of carbon—e.g., stainless steel 
is distinctly weaker than either the high-tungsten steels 
or the steels containing a similar proportion of chromium 
with high carbon. 

6. That the plain nickel or nickel chromium steels 
are quite weak at high temperatures as compared with the 
other steels. Variations in composition amongst these 
steels have apparently very little effect. 

7. That the influence of vanadium on the propertics 
of the tungsten steels at high temperatures appears to 
be negligible. 

8. That steels containing cobalt appear to possess no 
superior properties at high temperatures over those free 
from cobalt. 

9. That the high-chromium steels present the greatest 
resistance to scaling at high temperatures of Any of the 
steels. Those of the ‘stainless’? type giv: a very high 
resistance, whilst those containing about 7 per cent. of 
chromium give a very fair resistance, though not quite so 
good as that of the stainless steels. In the latter case, 
however, the scale is more adherent than in the case of 
the stainless steel type. 

10. That the nickel chromium steels scale to a greater 
extent than do the steels of any of the other types. 

11. That the tungsten steels scale comparatively little 
up to temperatures of about 850 deg. Cent., but beyond 
that they are liable to scale very considerably. 

12. That the notched bar values of the various steels 
at high temperatures vary considerably, but are a reason- 
able reflection of the tensile strength of the steel, being 
more or less inversely proportional to this property. 
The notched bar tests show the effect of variations in 
carbon content quite as markedly as do the tensile tests, 
those steels containing a high percentage of carbon having 
very much smaller notched bar values even at high tem- 
peratures than those with a low percentage of carbon. 
In all cases the notched bar value is very much higher 
for steel at elevated temperatures than it is when the steel 
is cold. 





GENERAL PROPERTIES OF VALVE STEELS IN USE. 


It is now possible to examine the various types of steels 
to see how far each of them possesses the properties of the 
ideal valve steel as set out above. Each of the twelve 
properties of the ideal valve steel enumerated above can 
be considered separately, and the different steels which 
have been in use examined to see how far they possess the 
property of the ideal. 

A synopsis of the discussion of properties is tabulated 
below. The steel possessing the desired property in the 
greatest degree is marked 1, and the worst steel 5, &c. 


General Properties of Various Valve Steels. 
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Property. > 
2 
7 
Tensile strength at high 
temperatures... eo. 1 3 2 4 ' 
Ease of forging .. .. .. 4 3 { 1 2 
Ease of sound manufacture 4 3 4 l 2 
Ease of heat treatment .. 2 l 2 4 3 
Scaling SN er ee 3 l 2 4 t 
Retention of physical pro- 

0 ee a ee l 2 2 3 
Self-hardening in running 2 3 4 l 5 
Freedom from distortion . . l l l 2 2 
Wear in stem ae l 3 l 2 2 
Hardening in the foot 2 l 1 3 3 
Ease of machining 3 ] 5 2 4 





SELECTION OF THE Most SUITABLE STEELS. 


Summarising the results, it should be possible to indicate 
to the inquiring engine designer what steel should be 
employed by him for the valves in his engine—whatever 
may be the conditions under which the valves have to 
work. As stated above, it is quite unnecessary to con- 
sider anything like such an extensive list of steels as was 
used in the various mechanical tests, and the following 
appears to the author to be the most reasonable selection 
of steels from that list : 

1. A tungstén steel. 
2. A high-chromium steel. 
3. A nickel steel. 











tungsten or even 7 per cent, of chromium, 


The list contains no nickel chromium steel, and this 
omission is considered to be just for several reasons. First, 
the nickel chromium steels have no superiority in mechani- 
cal properties at high temperatures over the plain nickel 
steels. Secondly, the nickel chromium steels are more 
difficult to manufacture free from flaws, and also they are 
more difficult to forge in a perfectly sound condition than 
the plain nickel steels. Thirdly, many of the nickel 
chromium steels are air hardening, and tend to harden 
up in the engine during running, producing the possibility 
of cracks and fracture. For these reasons it seems quite 
unnecessary to use a nickel chromium steel when a plain 
nickel steel will do all that is required just as well or 
better. 

The nickel steel is put into the list because of its 
numerous advantages, and because it is desirable in many 
cases to use a good quality steel which can be obtained 
fairly cheaply. The price of nickel steel is about a quarter 
of that of the chromium steel and about an eighth of that 
of the tungsten steel. As it has only a relatively low 
strength at high temperatures, nickel steel should be 
employed only for those valves which are not raised to a 
very high temperature during the running of the engine. 
The upper limit of temperature to which it should be 


heat treatment of the steel. This is never likely to be 
more than 650 deg. Cent., and the working temperature 
therefore should be kept below this. Making the mos 
careful selection from the different steels which have bee) 
tested, the following composition would appear to be the 
one most likely to give satisfaction, when all the factors 
in the case are taken into account : 


Cerbon ..  .. .. «. 0.30 to 0.35 per cent. 
NL 6a aa 4s ee’ ee a 
Manganese c- «as ~«« OO t0'@. 70 “a 


Such a steel can be conveniently heat treated by quench 
ing in oil from a temperature of about 830 deg. Cor 
and tempering at a temperature of about 625 deg. Cen) 
The mechanical properties which it will possess after ti 
treatment are approximately as follows : 





48 tons per sq. in 
20 per cent, 


Ultimate strength .. ..  .. 
Elongation... .. 
Reduction of area .. 45 per cent. 
ae 45 foot-pounds 
Brinell hardness number... .. 220 


Such a steel can be used conveniently for all inlet valves, 
and can be employed for the exhaust valves of the cooles 
engines ¢.4., Most rotary aero or most touring autome 
bile engines. 

The high-chromium s'‘eel is justifiably included in t]} 
list—though it may be any of several steels of considerable 
variety of composition. The general advantages to |» 
urged for this s eel are :—-(1) That it is very resistant to 
sealing, this property being more or less common to al| 
the chromium s eels containing more than about 6 per 
cent. of chromium; (2) that it can be heat treated very 
easily in virtue of its air hardening properties ; (3) that if 
the low-carbon material be employed, then the mechanica! 
properties of the steel at ordinary tempera‘ures are such 
that the steel is quite easily machined. 

Among the disadvantages of the s eel are :—(1) That it 
is not at all easy to manufacture free from cracks; (2 
that it is not easy to ferge ; (3) tha! the low-carbon variet 

which is easy to machine at ordinary temperatures—is 
not very strong at high temperatures, whilst if the greater 
strength at high temperatures be obtained by raising thx 
carbon content, then the steel is rather too hard at ordinary 
temperatures to be machined really easily. A compromise 
on these two points appears to be desirable. 

The most suitable composition to use for the chromium 
valves appears to be approximately : 


Carbon 0.65 per cent. 


Silicon 0.60 a 
Manganese 0.50 x 
Chromium 10.0 = 


This steel should be heat treated by being hardened in 
air from a temperature of about 900 deg. Cent. anid 
tempered at a temperature of approximately 750 dey. 
Cent. It will then give roughly the following mechanical 
properties when cold : 

58 tons per sq. in 
16.0 per cent. 


Ultimate strength .. 
Elongation 


Reduction of area .. 40.0 
Izod impact ..  .. .. 20 foot-pounds 
Brinell hardness number 209 


This steel is too good for inlet valves, and, generally 
speaking, is unnecessarily expensive for the exhaust valves 
of the cooler rotary engines. It may be used advantage 

ously in the exhaust valves of the hotter rotary aero 
engines or in the exhaust of the cooler running 
s.ationary aero-engines, or in the majority of touring or 


valves 


commercial cars. 

The great value of the tungsten steel is that it retains 
at high temperatures a greater proportion of ifs strength 
at low temperatures than does any other steel. It is 
quite the strongest steel at high temperatures, and at the 
same time has such properties at ordinary temperatures 
as make it quite easily treated in the machine shop. 
As it is an expensive steel, it should be used only in the 
hotter engines—/.c., water-cooled stationary aero or racing 
car engines—as exhaust valves, and as it is used in virtue 
of its superior strength at high temperatures it is prefer- 
able to employ steel of such a composition as will give the 
greatest strength under these conditions. This means 
that the tungsten and the carbon shou'd both be kept up 
to as high a figure asisconvenient. A typical composition 
for the steel is: 

0.65 per cent. 
16.00 


3.75 ” 


Carbon 
Tungsten. . 
Chromium 


This s‘eel should be heat treated by being refined at a 
temperature of 950 deg. Cent., followed by cooling in air, 
and tempered—or softened—at a temperature of 800 deg. 
Cent. When the sieel has been treated in this way it will 
possess approximately the following physical properties 
54 tons per sq. in. 
18 per cent. 

35 per cent. 
8 per cent. 


Ultimate strength .. 
Elongation = 
Reduction of eres...  .. Se 
Brinell hardness number ca as. fae 











exposed is given by the tempering temperature used in the 


ALLOCATION OF THE DIFFERENT STEELS, 
Taking the above list of steels, the following alloca’ ion 
may he suggested : 
All inlet velves .. «+ «+ Sper cent. nickel steel 
Exhaust valves with « work- 
ing temperature not higher 
than 600deg.Cent. ..  .. 
Exhaust valves with a work- 
ing temperature between 
600 and 760 deg. Cent. a 
Exhaust valves with a work- 
ing temperature greeter 
than 760 deg. Cent. .. 


3 per cent. nickel steel 
1 


High-chromium steel 


Tungsten steel 








AccoRDING to the Canadian Engineer, there is in British 
Columbia a surplus of developed hydro-electric power. 
The Vancouver Island Power Company, the Vancouver 
Power Company, the Western Canada Power Company, 
and the West Kootenay Power and Light Company all 
have considerable power now available, 
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Worm Gearing. 


We have been favoured by David Brown and Sons, 
Limited, Huddersfield, with a copy of a report which they 
have recently obtained from the National Physical 
Laboratory at Teddington on efficiency tests made on a 
worm and worm wheel of the firm’s manufacture. The 
tests were carried out on the Daimler-Lanchester worm 
cear testing machine. The gearing had 6in. centres and 
> 6/23 gear ratio. The gear-box of the machine is sup- 
ported in a cradle in such » manner that it has freedom to 
rotate through a small angle about two axes at right 
angles, these axes being parallel with those of the worm 
and worm wheel respectively. The torques on the wheel 
and worm are balanced by a single weight on knife edges, 
and it is arranged that the moment of this weight about 
the worm axis is adjustable, but of a fixed amount about 
the worm wheel axis. For 100 per cent. efficiency, there- 
fore, the ratio of the horizontal distances of the weight 
from the two axes is equal to the gear ratio. In practice 
the distance of the weight from the worm axis has to be 
increased before a balance of the gear-box can be obtained, 
and this measured distance divided into the theoretical 
distance-—obtained by calculation from the gear ratio and 
the distance of the weight from the wheel axis—gives the 
efficiency. The accuracy of the efficiency determinations 
is estimated at + 0.1 per cent. The report states that, 
in the tests referred to, the nature of the lubricant was such 
that the efficiency of the gear remained constant under 
the same conditions of load and speed when the tempera- 
tures varied from 30 deg. Cent. to 70 deg. Cent., so that 
the necessity of keeping the temperature constant was not 
essential to compare the results directly with each other. 
The worm used had previously run for 9} hours at an 
average speed of 1000 revolutions per minute under 
varying loads up to 50 horse-power. At the end of the 
official tests the worm wheel had run for 2 hours 16 minutes 
altogether. The tests were made at various speeds and 
loads, end the lubricant used was a worm gear oil supplied 
by the makers. The following table gives the results, 
which are very remarkable. It will be observed that the 
highest efficiency reached was 97.3 per cent., which the 
makers Claim to be the highest on record. 














Test Torque End Temp. Horse- Effi- 
No. on worm thrust. of oil. Speed. power. | ciency. 
wheel. | 

Ib. -ft. Ib. r.p.m, per cent. 
Al 842 2260 1500 | 95.1 
2 1250 94.8 
3 1000 94.7 
4 750 93.8 
5 500 93.4 
Bl 645 1730 1500 45.0 97.0 
2 1250 40.0 96.3 
3 1000 32.0 96.3 
4 750 24.0 95.4 
5 500 16.0 95.1 
oe | 449 1205 59.9 1500 33.4 97.0 
2 60.3 1250 8 97.1 
; 60.0 1000 ‘s 97.1 
4 59.7 750 iy | 96.8 
) 59.7 500 a 96.8 
D1 254 678 1500 18.9 97.3 
2 1250 15.7 97.2 
3 1000 12.6 97.2 
4 750 9. 97.0 
f 500 6.3 96.7 
E 1 645 1730 1500 48.0 96.7 
2 . . 1250 40.0 | 96.3 
4 Rd 38.5 1000 32.0 96.4 
4 40.5 750 24.0 95.7 
i 40.5 500 16.0 | 95.4 
Fl 842 2260 43.8 500 20.9 
2 46.5 750 31.3 
} 48.5 1000 41.8 
4 50.2 1250 52.2 
5 51.2 1500 62.7 











An American Appreciation of 
H.M.S. Renown. 


WE have received from the Scientific American, of New 
York, an advance proof of an article which that paper is 
publishing on the British battle-cruiser Renown. This 
famous vessel, it will be remembered, visited New York 
last month in order to embark H.R.H. the Prince of Wales 
for his return voyage to England. The Renown lay in the 
North River, New York, for upwards of a week, during 
which time she was an object of great interest and was 
visited by large numbers of people, including many 
American naval officers, naval architects, &c. The follow- 
ing extract from our esteemed contemporary’'s article is 
therefore of interest as reflecting American opinions about 
the Renown :— ; 

“In selecting the battle-cruiser Renown to carry the 
Prince of Wales to America, the British Admiralty chose 
a handsome and popular ship to carry a gallant and popular 
prince on a tour of goodwill. Renown has grace in every 
line of her, so much so, indeed, that one is apt to forget 
that she carries six of the most powerful guns afloat to-day. 
It is easier to credit her speed than her gun power, for she 
is both long and lean, and, in spite of her great size, she 
has all the sweetness of line and delicacy of modelling 
Which characterises the yacht. How big is she? Well, 
perhaps there is no better standard of measitrement than 
the Woolworth Tower, which is exactly as high as the 
Renown is long, namely, 789ft. Moreover, she is within 
a foot or two of being the same length as the Mauretania, 
although there the similarity ends, for the Mauretania 
has been driven by her 70,000 horse-power turbines at a 
maximum speed of 26 knots, whereas the Renown, with 
her 112,000 horse-power, made on her trial trip 32.6 knots, 
which is equivalent to about 38 miles per hour. As might 
be expected, in order to achieve this speed, the Renown 





was given the fine underwater lines of a destroyer. It 
has been stated that, except in her bottom plates, there is 
not a straight line in the whole hull of the ship, and to the 
practised eye there is a great similarity between her lines 
and those of the latest destroyers. There is a suggestion 
of her fineness in the fact that, in spite of her length, she 
displaces only 26,500 tons, and her draught is only 25ft. 6in. 
Originally this vessel and the Repulse were laid down as 
battleships, and work had only just commenced when war 
was declared. As a result of the success of the British 
battle-cruisers in finding and sinking Admiral Von Spee’s 
fleet at the Falkland Islands, it was decided to build the 
two ships as battle-cruisers, giving them greater speed and 
a heavier armament than the existing ships of that class. 
The Renown embodies many of the lessons learned in the 
war, including a modified bulge below water as a protection 
against torpedoes. In fact, the whole matter of anti- 
torpedo defence has been well worked out, the protection 
of the bulge being supplemented by elaborate internal 
subdivision of the hull of the ship itself. The armament 
consists of six 45-calibre 15in. guns, firing a 1920 1b. shell. 
The guns of the turret gear are worked hydraulically, and 
an opportunity to watch the operation of the guns was 
afforded to visitors as the ship lay in the North River, 
New York. One stroke of a plunger located on the gun 
above the breech block unscrews the latter and swings it 
open. The guns are elevated by the direct action of a 
plunger attached below the breech. The bringing up of 
the heavy ammunition is also done by hydraulic power. 

‘A novel feature is the installation of the 4in. anti- 
torpedo battery in three-gun shield mounts, a compact 
arrangement which is in line with up-to-date development. 
An interesting feature is that this secondary battery of 
seventeen 4in. guns is controlled by director-firing methods 
from the foretop.” 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE 


(From our own Correspondent. ) 
The Advance in Staffordshire Marked Bars—and After. 


THE advance in Staffordshire marked bars 
announced last week is a signal that prices are being 
forced up in spite of everything that can be done to keep 
them in bounds. Marked bars have always served the 
purpose of a stabiliser. The few firms engaged in the 
production regulate their standard under a sense of 
responsibility to the Staffordshire trade as a whole. 
They are usually regarded as the buttress opposed to 
unhealthy inflation of values. Latterly, the selling prices 
of unmarked bars have been steadily appreciating. Though 
the Association minimum has been £22 10s., actual selling 
prices for good class bars have gone to £23 10s., so that 
on a percentage basis they were out of relation to marked 
bars at £25. Marked bars at £25 10s. are exactly three 
times the price at which they stood when the war started, 
and discounts and carriage are no longer allowed by 
sellers. The increase of 10s. in marked bars has been 
followed by a more clearly defined upward movement 
in nut and bolt qualities, with confirmation of a stronger 
tone also in intermediate grades. Firms which previously 
were tentatively adding 5s. to their quotations for nut and 
bolt bars have now definitely declared an advance of 10s., 
making the price in Staffordshire £23. Lancashire makers 
have made a corresponding move, quoting £22 10s. at 
works, which represents roughly £23 delivered Darlaston. 
It is understood that the same advance will apply to other 
descriptions of finished iron which have not yet, as in the 
case of gas tube strip, been definitely dealt with. Iron- 
masters have been very reluctant to increase prices on 
the ground of wage advances; but a typical circular 
explains that the rise in prices is “to provide for the 
increased cost due to the recent advance in wages under 
the sliding scale.” All iron consumers expect bigger prices 
next year, and are therefore keen to get present orders 
accepted wherever possible. It is, however, almost 
impossible to obtain deliveries, the small production, 
combined with a large demand, having placed the mills 
heavily in arrear. It is quite possible that before quarter 
day, which falls on January 8th, the whole matter of 
prices will be reconsidered with a view to revision. Three- 
eighths iron rounds are £26 10s. at date, five-sixteenths 
£27 10s., and quarter-inch £28 10s., at makers’ works. 
Galvanised sheet makers are off the market. They have 
sold most of their output over the next three months at 
from £37 10s. to £39 for 24 w.g. material delivered, and 
do not want new business. 


The Increase in Railway Rates. 


The announcement that the new advanced scale 
of railway rates is to take effect from January 15th has 
not materially affected the Midland iron situation, all 
trading for weeks past having had in view a rise of 50 per 
cent. At present it is impossible to say what will be the 
total effect on the cost of iron production of the dearer 
transit during the successive stages of manufacture, since 
railway rates will affect ore, pig iron, limestone, &e. It 
is likely, however, that early in the New Year ironmasters 
will meet to consider the situation, in view of these rate 
increases and other constantly increasing costs of pro- 
duction. Overhead charges are, of course, dispropor- 
tionately high on the low-priced iron output, and this 
applies not only to the actual smelting, puddling and 
rolling of iron, but to all the preliminary operations of 
getting the coal and ironstone, burning the coke and carry- 
ing them to the works. This sends up wages, and so the 
advancing circle is perpetuated. 


Pig Iron Trade and Fuel Shortage. 


Owing to the scarcity of fuel, pig iron supplies 
are even more difficult to get than they were. Some sellers 
are doling out amounts on a sort of rationing principle, 
while other of the largest furnaces have ceased to book 
orders, having their output sold for the next two months, 





The furnaces, whilst they are flooded with orders, find it 
almost impossible to make an average output, through 
the scarcity of coal. Many of the managers, in fact, 
doubt their ability to keep the plant blowing through 
Christmas week, when the collieries will be idle. Pro- 
ducers are well sold. They have so much difficulty in 
getting through the orders on their books that they are 


declining to add very much to their commitments. Con- 
gestion on the railways is still acute. The general verdict 
is that it tends to get worse rather than better. One 


Northamptonshire house has withdrawn pig iron quota- 
tions altogether, explaining that it has been forced 
to put the furnaces on slack blast owing to lack of fuel, 
while such iron as they had smelted could not be distri- 
buted for want of trucks. The position is the more 
exasperating since consumers realise that delayed deliveries 
will inevitably involve them in higher freights. Pig iron 
prices remain unaltered. In some cases 2s. 6d. or 5s. 
extra is being asked for small lots, subject to quick delivery, 
but the general position is not much affected. Open market 
quotations are :—South Staffordshire: Part-mine forge, 
185s.; foundry, 192s. 6d.; cold blast, 285s. Northampton- 
shire: Forge, 165s.; No. 3 foundry, 170s.; No. 2 foundry, 
172s.; and No. 1 foundry, 174s. Derbyshire: Gray forge, 
170s. to 175s.; foundry, 180s. to 185s. net at makers’ 
works. 


High Values for Steel. 


All steels are dearer. The Welsh steel works 
have booked billets heavily during the last few weeks, 
and some of them are for the present declining to increase 
their commitments. Where sales are accepted, they are 
usually on the basis of £16 10s., with £17 10s. for the special 
quality known as ‘“‘carbon”’ billets. It is understood in 
this district that for 2in. square mild steel billets as much 
as £18 10s. has been quoted by a North-Eastern steel firm 
for delivery in Sheffield early next year. On the open 
market here prices are :—Soft billets, £16 to £16 10s.; 
hard billets, £17 to £17 10s.; steel hoops, £25 10s. to 
£26 10s.; angles, £18 5s. to £18 15s.; tees, £19 5s. to 
£19 15s.; joists, £18 to £18 10s.; ship, bridge and tank 
plates, £19 5s.; boiler plates, £23 net delivered. For 
finished steel bars it is difficult to get orders accepted 
under £21 15s. to £22, although the nominal figure is 
£20 15s. Manufacturers say that the latter figure is un- 
profitable. While foreign supplies of material have 
practically ceased, some local merchants have just been 
invited by Canadian steel firms to send in their inquiries, 
which, the Canadians assert, can be dealt with over a 
wide range of production. 


Coal Profits and State Policy. 


Coalowners in the West Midlands understand 
that the Government has opened negotiations with the 
masters regarding the position that has arisen in con- 
sequence of the dropping of the Bill to limit profits. The 
decision to abandon the measure was taken hurriedly. 
The effect was at once seen in the shares in the market, 
which had a sharp rise. The Government cannot attempt 
any further legislation on the subject this session, but in 
the vacation will seek to make terms with the coalowners 
on the basis of a rearrangement of the finance of the Coal 
Control Agreement Act. It is understood in the West 
Midlands that the owners will resist any effort to embody 
the principle of the abandoned Bill in any new agreement 
—and rightly so, too. It is suggested by the Cannock Chase 
and Warwickshire coalowners that the Government has 
always been only half-hearted about the Bill. To the 
Government, the limitation of profits to Is. 2d. a ton on 
coal raised can only be acceptable as an emergency measure. 
The Government makes no secret of the fact that it 
dislikes control altogether, and looks forward to the 
time when the mines can be handed back to private 
enterprise. Further, local coalowners consider that the 
Government was not seriously pledged by the Sankey 
Report to bringing in a Bill at all. Mr. Justice Sankey 
never made any formal recommendation in favour of such 
reduction. He only proposed to find the money—or 
some of the money—for higher wages in that fashion, 
because, as he thought, it could not be provided out of 
the profit of the export coal trade. As a matter of fact, 
however, the export business has altogether falsified his 
expectations. By so doing, it has, in the view of the West 
Midland coalmasters, destroyed the only ground on which 
the limitation proposal was ever based. Nobody can have 
any real doubt what Mr. Justice Sankey meant when he 
proposed the limitation of profits to Is. 2d. a ton; nor 
can anybody doubt what the Government understood 
the proposal to mean. Both were purely thinking of 
profits on the raising of coal, unmixed with any question 
of incidentals, such as coking, gas making, the sale of 
residuals, cultivation of surface ground and the like. 
Yet just because of the Judge’s omission to say what he 
meant in so many words, and because of the failure of the 
Government to fix at once what was obviously the only 
reasonable interpretation of the Judge’s proposal, it has 
now become possible for the miners to take up new ground 
and present a totally new and larger demand. It is 
impossible to suppose that the mining industry will ever 
thrive as it should until a secure order of conditions, once 
existent, can be restored, with its free competition, its 
stern penalties for inefficiency and its promise of reward 
for enterprise. But that is a condition, it is to be feared, 
of the future, for the present coalowners are faced with 
the necessity of making the best of things as they stand. 
Instead of opposing, the Government should assist the 
coal industry to win relief from what, for the present, 
must be regarded as necessary restraints. The next Bill 
will have to be framed with that end clearly in view, and 
it will have to be defensible on grounds of principle if it 
is to succeed. The miners will be ready and eager to 
contend for their principle. The time for temporising 
schemes, evasive of the issue which must ultimately be 
fought out, is gone by. The whole future of the coal 
industry remains uncertain. And the next task of the 
Government will be more formidable than the last. Since 
the miners prefer to press for nationalisation rather than 
accept the late Bill, it is impossible to say when the next 
State proposal will come. If any new scheme of limita- 
tion of profits is proposed, it will have to be very different 
from the late one, 
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Flooded Mines. 


Owing to the underground flooding of the collieries 
in the Tipton area of the Black Country, occasioned by the 
stopping of the pumps of the Commissioners who have 
charge of the mines under Act of Parliament, some dozen 
pits are now drowned out or seriously impaired. The 
Coal Controller has installed some pumping plant to try 
and get the water down, but unless more effort is made 
in the same direction the situation does not seem likely 
to make much ameloration. 


Moulders’ Dispute. 


A hopeful feeling exists that the deadlock in the 
foundries will be ended before the year is out. If the out- 
come of the conflict is to place moulders on a piecework 
basis, thus bringing them into line with most of the other 
branches of the engineering industry, it will be an important 
gain. For intensive production has become more necessary 
than ever, and the key to this is a system of payment by 
results. As individuals, the moulders are in many cases 
favourable to such a development. The union policy has, 
however, been opposed to it. It has been shown that much 
higher wages could be earned on a piecework basis, and 
that important advantages would accrue to the industry 
as a whole, but, anything like organised speeding up 
appears to be regarded with suspicion by those in contro 
of the unions. 


Government Orders for the Brass Trade. 


Orders are about to be given out by the Health 
Ministry for the water fittings which will be required by 
a first instalment of 20,000 houses to be provided under 
the scheme now going forward. The bulk of the orders will 
come to Birmingham, and the allocations have already 
been made, provisionally. The value of the contracts 
will be about £25,000. The prices have been cut very low. 
Having regard to present costs of production, some of the 
brass manufacturers have declined to accept orders. By 
allotting different parts to members of the trade according 
to their special facilities for dealing with them, the advan- 
tages of mass production will be realised. In this way, it 
is hoped to effect such economies that a superior quality 
of fitting will be provided at a price for which only a much 
lower-grade article could be supplied in the smaller quan- 
tities which individual water engineers buy. Specifications 
are according to the standards laid down by the Incor- 
porated Joint Committee on Water Regulations. 








LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets this week are, of course, under the 
influence of the holiday season, and it is not possible to 
obtain more than a general idea of what is taking place. 
Actual buying is naturally restricted at this time, but that 
is no proof of any weakness, nor is there any probability 
of general weakness in the iron and metal markets for 
some time to come. The return to what used to be con- 
sidered as reasonable prices will almost certainly be delayed 
for six months, if not for the whole of next year, and even 
then allowance will have to be made for the depreciation of 
our currency; at any rate, to the extent of admitting 
that twice the old pre-war prices are now reasonable. It 
is hoped that some of our labour troubles may be lessened 
in the near future, and that in any case another railway 
strike will be averted, for all railway transport is likely to 
be bad enough next vear even if the workers do all they 
can to improve it. 


Metals. 


The upward movement in standard copper was 
checked a little at the end of last week, but there does not 
seem to be any good reason for supposing that copper can 
be much cheaper so long as the American exchange 
remains in its present condition. In fact, standard copper 
and refined ingots are now at prices as 
defined above, and even at less than reasonable prices, 
for we may reckon standard now at about £53 per ton in 
terms of our o!d currency, and refined at £57. These are 
really low prices for copper and correspond with the quota- 
tions in 1914. The prices which call for a reduction are 
those for manufactured copper and brass. Copper sheets 
have now been put up to £154 per ton, which is higher than 
the price when standard copper was last at £105 per ton. 
In fact, when standard stood at £107 5s. on October 20th 
the price of strong copper sheets was only £149, and that is 
another proof that manufacturers put their prices down 
slowly and reluctantly when copper falls and rush them up 
quickly and extravagantly so soon as the turn comes. 
Compare, for instance, the following figures :—October : 
Standard copper, £107 5s.; copper tubes, Is. 73d. 
pound ; brass, Is. 5d. per pound: condenser, Is. 
per pound. December: Standard copper, £104; copper 
tubes, Is. 8}d. per pound: brass, Is. 6d. per pound ; 
condenser, Is. 9d. per pound. Comment is unnecessary ! 
There is only one remedy for the victimised engineer : 
break up the combinations! Recent reports from America 
suggest that a further reduction in the American output of 
copper is coming in the near future in order, if possible, to 
raise the price in that country, and that may make the 
market stronger here. It would, of course, have been 
very much weaker on the recent American position had 
it not been for the loss in exchange and the extravagant 
costs of transit. It is to be noticed that some buying has 
been done by Germany of late, but one cannot expect this 
to develop to any extent for a long time. Japan, how- 
ever, is a buyer of American copper and is evidently making 
efforts so to increase her effective military power as to be 
able to support her policy. The extraordinary buying of 
carbolic acid crystals by Japan fits in with her copper pur- 
chases. Our Government seems to have got into another 
economic mess by its extravagant accumulation of copper 
tubes, of which a large quantity is now to be put on the 


* reasonable ”’ 


country was being decreased. 
shorter hours were to mean less work done, then they } They had not trusted to the rule of thumb, but had thought 
could no longer compete for a leading place in the world’s | t 
commerce, 


neer, and it may be well to see at what price they can be 
bought before ordering from the manufacturer at Is, 87d. 
per pound—£189 per ton. Tin has been a very firm market, 
and as we write it has gone well over £320 per ton—reports 
have, of course, to be sent in very early this week. Spelter 
and lead have both recovered again from the slight set- 
back of last week, and people were perhaps premature in 
assuming that these metals had reached their limit of 
advanee. Lead is again over £41 per ton and spelter over 
£53. Australian electrolytic spelter is now coming in 
and seems to be liked much better than was expected at 
one time. There is no change so far in the prices asked 
for zine sheets. In regard to the supplies of lead, there is a 
fear that Australia will not soon be able to send very much, 
and the demands of the workers will make Australian 
lead comparatively dear. American lead is in better 
supply, but the exchange stands in the way. A good deal, 
of cowse, depends upon whether or not the speculative 
element in the trade attempts to realise all its profits. 


Foundry Iron. 


The market here for foundry iron is rather quiet, 
and there is only a little buying now going on, but it is 
confidently assumed that prices are to be higher, and 
sellers of Derbyshire have already advanced to £9 10s., 
plus any increase resulting from a change in railway rates. 
Scotch iron is also dearer, and it is reported that for No. 3 
208s. to 210s. at the furnaces is now being asked and 
215s. for No. 1. It is not quite clear whether these 
prices anticipate the effect of the alteration in the railway 
rates ; but in any case nearly 20s. per ton has to be added 
to these prices to get at the cost of Scotch iron delivered in 
Manchester, as the new railway rate from the furnaces 
will be 12s. 7d. plus 50 per cent., or nearly 19s. per ton. 
Whether this change will bring about the old shipments of 
Scotch iron to Heysham and thence by rail to Manchester, 
or shipments to Liverpool and through the canal, remains 
to be seen; but in any case shipping rates will be very 
high for atime. We may probably reckon that Manchester 
ironfounders will have to pay at least £11 5s. per ton if they 
buy direct and pay cash before delivery, and the merchant 
cannot carry on the business at a lesser profit than 5s. per 
ton. 


Scrap. 

The market here is dull and quiet. There is a 
demand for wrovght scrap, and about £8 5s. per ton can be 
obtained for it ; but there is no demand for cast scrap or 
heavy steel melting scrap, the former at £7 to £7 5s. and the 
latter at £65s. Dealers hope that there will be an improve- 
ment in the cast scrap trade next year, if the moulders 
come back then, and, of course, machinery scrap at £7 and 
common pig iron at £10 appear ridiculous. In any case 
the ironfounder ought to acquire as much cast scrap as he 
can stock in view of the probability that pig iron will 
remain dear for another six months, and that buyers of 
castings will pay any price he likes to ask. 


The Manchester College of Technology. 


It is in respect of the provision for the highest 
education and facilities for research in the applied sciences 
that universities in this country are most behind those of 
America and Germany. On this account, the appeal of 
the Manchester College of Technology for the sum of 
£150,000 for extension of the present premises is one which 
deserves sympathetic consideration. This college was the 
first of its kind in the country, and the prosperity of the 
district is largely dependent upon its efforts. The number 
of full-time university students in the College now exceeds 
500, a number which is double that of the highest before 
the war, and the number of freshmen proceeding to 
degrees is seven times what it was eight vears ago. It is 
anticipated that the number will increase rather than 
diminish, provided there is the necessary accommodation. 
The college can be extended under exceptionally favour- 
able conditions. A site adjoining the two existing build- 
ings has already been purchased and prepared at a cost 
of £44,000. The plans are ready for the erection of a new 
building joining up the present premises and providing 
for the immediate needs. This extension, although only 
one-third the size of the present main building, will double 
the teaching accommodation for undergraduates and con- 
siderably more than double its capacity for industrial 
research. Hitherto, Manchester rates have borne the 


to bear about one-third of the cost of maintaining the 
college after its extension. 
Education grants will meet another third of the cost of | i 
maintenance, while the remaining third will be met from 
fees, donations and other sources of income. 
the vast fortunes which are now being made by the sales 
of cotton mills, owing to the boom, there should not be 


The Mersey Docks and Harbour Board. 


In the course of his annual statement on the 
working of the above Board, on Thursday last, the chair- 
man said that the bill for wages for labour of all kinds | } 
had risen from £570,600 for the year ending July, 1914, | 1 
to £1,500,000 this year, in order to meet which it was | |! 
necessary to increase rates and dues. These increased | t 
port charges fell on the cost of the commodities imported, | t 
and so the consumer had to foot the bill. Notwithstanding | } 
these concessions to labour, less work was being done than | 1 
formerly, and whilst the goods traffic was 25 per cent. less | t 
than in the last pre-war year, the docks and quays were 
very badly congested. 
was due to the shorter hours worked by those engaged in 
the handling of the various transport services, and by the 


‘ 


By the restriction of the hours of labour the output of the | t 
If the increasing wages and | t 


Barrow-tn-Furness, Thursday. 
Hematites. ™ 


greater part of the capital cost, and they will continue | of the year. 
the workers would recognise that the machinery of such 
The Treasury and Board of | a body as the Whitley scheme makes possible for each 


In view of | innovations and questions of wages. 
If Labour does not pull itself together now, so that the 
New Year may be entered untrammelled by industrial 
much difficulty in obtaining the sum required. difficulties, it is going to be bad for everybody. 


the importance of electricity. 


————— 


general condition of the hematite pig iron, trade of North 
Lancashire and Cumberland. On the whole, the output 
is being maintained and a good volume of metal is being 
produced. So far as North Lancashire is concerned the 
local demand has been very small for a number of weeks, 
but steel makers in Cumberland have been taking good 
deliveries. The demand on outside account remaing 
steady, and it is these consumers who are taking up the 
iron usually used at Barrow. There has been some 
improvement in transport, and iron is being sent away, but 
there is much yet to do. Conditions generally remain 
very much unsettled. Prices are steady, with parcels of 
mixed numbers of Bessemer iron at £10 4s. 6d. to 
£10 12s. 6d. per ton, and special brands are at £11 12s. 6d, 
per ton, both f.o.t. 


Iron Ore. 


There is activity in the whole of the iron ore 
mines, but the combined output does not fulfil the whole 
of the requirements. For a long time past practically the 
whole of the ore has been used up in the district, there 
remaining but little for outside consumers. Prices are 
steady, with native sorts at 50s. per ton net at mines, 
Spanish ores are in good request at 52s. 6d. per ton delivered, 


Steel. 


The steel trade is not at all satisfactory. In 
West Cumberland there has been activity in the rail mills 
on Indian and colonial account, but at Barrow the whole 
of the plant has now been laying idle for many weeks, 
There does not appear to be any immediate prospect 
ot renewed activity at Barrow. Steel generally is in easy 
demand, but an improvement is looked for in the New 
Year. Prices are steady, with heavy rails at £17 10s. to 
£18 per ton, with light rails at £19 5s. to £21 per ton, 
Billets are at £17, ship plates £18 15s., and boiler plates 
£24 per ton. 


Shipbuilding and Engineering. 

These trades are observing a long holiday for 
Christmas. There is a fair programme of merchant work 
in hand, but there is plenty of room for further work on 
the slipways and in the engineering shops. 


Fuel. 


There is a keen demand for coal, which is at 
36s. 6d. per ton delivered for steam sorts, and East Coast 
coke is in full demand at 57s. per ton. In Cumberland 
local coke is in big use. 








SHEFFIELD. 
(From our own Correspondent. ) 


Vickers’ Veterans at Dinner. 


A SHORT time ago employees at Vickers’ Sheffield 
works with forty years’ service or more received an invita- 
tion to be the company’s guests at dinner, it being also 
intimated that on the occasion each one would have a 
little surprise. The pleasant function, which celebrated 
Mr. Douglas Vickers’ fortieth year with the company, 
was held on Friday evening in the fine staff dining-room 
at the River Don Works, and will long be remembered 
by the guests, which included over eighty veterans with 
an aggregate service period of 3786 years and an average 
of forty-six years. In one case a man with fifty-seven 
years’ service was the son of an employee of the firm with 
a sixty years’ record, and he, again, was the son of a very 
old employee of Vickers. One of the things that strike 
me about the big steel works here—and some of the smaller 
ones, too, especially in the lighter branches—is the fact 
that so many men who entered a firm’s employ as lads 


seem quite content to remain there all their working life. 


It is due to the remnant of that old relationship between 


employers and workers which the trade unions are doing 


their best to destroy. Happily, there is growing evidence 
here of a determination by many firms to revive that 


spirit, and it is proving a very fine antidote to the evil 
influence which brought about such a strike as that with 
which the moulders have been identified for the last quarter 


If they would only appreciate the position, 


ndustry, could easily be used for removing misunder- 


standings arising out of working conditions, labour-saving 


One thing is certain. 


Forty;Years’ Development. 


But I was speaking of Vickers’ veterans. The 
‘little surprise ’’ for the guests was a gift from the com- 
vany of £10 each. After dinner there was a short speech 
ist, in the course of which Mr. Douglas Vickers, casting 
1is thoughts back over the span of forty years, reviewed 
he great structural changes and the works developments 
hat had taken place. Of all the buildings that had been 
»ut up, Mr. Vickers said there was hardly a corner he had 
10t studied before the bricklayers began their work. As 
o the last few years, there was no doubt about it, the firm’s 


guns had a great deal to do with the winning of the war, 
There could be no doubt that this | for those guns were vastly superior to the artillery of any 
other country. 
Atlantic in one flight, they had succeeded in sending their 
inadequacy of railway transport and shortage of wagons. | aeroplane to Australia, and they were arranging a flight 


In aviation, their machine had crossed the 


o the Cape—or that was what they wished to do. Those 
hings had not been done without a lot of work and study. 


hings out. Vickers had never tried to absorb competitors, 


nor to form trusts that would make a monopoly ;_ but 
anything they wanted they manufactured for them- 
selves. 


“For the big engineering trade of the future,” 
dded Mr. Vickers, ‘‘ there is nothing of anything like 
We are broadening the 








market. Some of them are suitable for the ordinary engi- 


There is no change to note this week in the 


basis of things, so as to be able to be masters of the big 
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trade of the future, Forty years ago the firm had 2000 
employees and the number grew during the war to 107,000." 
During his forty years at the works, he could not remember 
an unkindly or discourteous word said to him in the works 
-—and that was a fine record. It was now for others to 
carry on the intimate relations he had maintained up to 
a year or so ago, but he knew things were in good hands 
with Mr. Clark. If I might add a personal note here, it 
would be to say—as [ have remarked in a previous letter 

-that at Vickers’ establishments in Sheffield there is no 
more esteemed name than that of Mr. William Clark, the 
genial managing director. He is the straightest of men, 
a wonderful disciplinarian, but able to inspire confidence 
in every unit of the big army he controls. 


Dr. Arnold's New Steel. 


A great deal has been appearing in some of the 
daily newspapers during the last few days concerning the 
new process of high-speed steel-making discovered by 
Dr. J. O. Arnold, who recently had to relinquish his position 
as Dean of the Faculty of Metallurgy at the Sheffield 
University. Whilst the matter is, of course, of the utmost 
importance, it should not have been made the subject of 
a newspaper “ stunt ’’ in the sense of having been just dis- 
covered. As a matter of fact, a paper by Dr. Arnold and 
Mr. Fred Ibbotson, Senior Lecturer in Metallurgical 
Chemistry at the University, was read at the May meetings 
of the Iron and Steel Institute, and duly noticed in the 
columns of THe ENGINEER. The discovery made a few 
years ago regarding the use of vanadium as a high-speed 
steel alloy did nothing to reduce the production cost of 
the steel, and as the United States, whatever view optim- 
ists in this country may take of the matter, will in all 
probability ultimately decide to add a compensatory 
duty of 1 dol. per Ib. tungsten content on imported high- 
apeed steel, plus the 15 per cent. ad valorem duty already 
in force, it becomes obvious that unless the production 
cost of high-speed steel can be reduced by some means 
Sheffield manutacturers are in for a lean time on the 
American market. Dr. Arnold’s discovery, however, was 
that by the substitution of molybdenum for tungsten an 
equally good and a cheaper high-speed steel could be pro- 
duced. The discovery was made long before the May 
meetings referred to, but the war was on and D.O.R.A. 
stepped in to prevent any further action being taken for 
the time being, although Dr. Arnold’s desire was to secure 
patent rights in this country and the States. On certain 
conditions he was permitted to take the necessary measures 
for protection in America, but not to publish details of 
the matter. Six months after the signing of the Armistice, 
however, Dr. Arnold revealed his discovery to the members 
of the lron and Steel Institute, and the only new thing 
about the matter now is that the Government has removed 
the embargo, leaving Dr. Arnold free to act as he wishes. 
‘Tne actual reliability of the steel has yet to be established 
in practice, I believe, though there is a feeling that it 
will be all that is claimed for it. If so, then high-speed 
sieel manufacturers say it will revolutionise their business, 
and one wonders what will be the fate of the Widnes and 
other tungsten powder making factories that have come 
into existence since the outbreak of war. In any case, 
it seems the British Government during hostilities secured 
large quantities of molybdenum, and British firms had 
opportunities, it is said, of securing control of some of the 
deposits. Dr. Arnold himself, who is only just now re- 
covering from the effects of the illness which led to his 
retirement, seems not to have made any definite plans yet. 
11 is only recently that 1 was discussing with a leading 
American metallurgist the question of high-speed steel, 
in view of the possible new impost, and he casually observed 
that molybdenum had been tested across the Atlantic 
and found to be not sufficiently hard for the purpose— 
but that might have been said with a purpose. The imme- 
diate future, however, may bring interesting developments. 


The Vanadium Question. 


Regarding the question of vanadium steel, Dr. 
Arnold puts the facts as follows:—‘tIn June, 1900, I 
published a semi-private report of a research showing the 
almost magical influence of vanadium on the cutting power 
of carbon tool steel. Some years later I quantitatively 
determined that the addition of about 1 per cent, of 
vanadium to chrome-tungsten steel increased its cutting 
power, say, about 200 per cent. But previous to these 
experiments, my friend, Mr. B. W. Winder, had deseribed 
to me the remarkable results he had obtained by adding 
vanadium to chrome-tungsten high-speed tool steel. | 
am convinced, and have often expressed my conviction, 
that to Mr. B. W. Winder undoubtedly belongs the credit 
of first making and suitably heat-treating (Cr.-W-V) 
high-speed steel, both epoch-marking events in the strange 
story of steel.” 


The Holidays. 


Regarding the general aspect of trade, there is 
little useful to say, as the works generally closed on 
Wednesday morning and will not reopen until Monday, 
and next week will be very broken in consequence of the 
New Year holiday. As mentioned in ‘* Latest News” 
last week, pig iron prices have risen by 2s. or 3s. per ton 
all round, and ordinary South Yorkshire bar iron is 10s. 
higher at £23 per ton, though it is not easy to buy at that 
price, makers preferring to sell ‘“‘ best’? and “ best best ”’ 
at the higher rates. But no business will be done now in 
either iron or steel until over the turn of the year. Coal 
prices remain as betore. : 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Outlook Good. 


i THOROUGH inquiries made in many directions 
this week have afforded convincing proof that the outlook 
for trade is exceedingly bright. At a period like the pre- 
sent, of course, things from a business point of view are 
comparatively quiet, but the undertone in practically 
every section of trade is remarkably strong, and, provided 





that there is not a repetition of the labour unrest which 
has proved such a bugbear during the year now rapidly 
drawing to a close, there is little doubt that the country 
will enter upon a period of great prosperity in the New 
Year. Sir Arthur J. Dorman, chairman of the great iron 
and steel producing firm of Dorman, Long and Co., who 
can be quoted as a reliable authority, is decidedly opti- 
mistic as to the country’s trade prospects. ‘‘ There is,” 
he declared in a speech last week, ‘a large demand for 
all our products, not only at home, but also abroad, and 
we find ourselves in a position with respect to foreign 
competition which is for the moment far more favourable 
than we could have looked for a year ago.”” At the same 
time Sir Arthur pointed out that, to take full advantage of 
these favourable conditions, we must have a return to 
stability. The employer must know that he can look 
ahead for a reasonable period and be able to count upon 
stable labour conditions during that period so that he 
can rely upon his estimates of cost and production. The 
shipbuilding and engineering trades have a record amount 
of work in hand, and the briskness noted for some time past 
in the coal trade is likely to be maintained for some con- 
siderable time. 


Cleveland Iron Trade. 


The hold-up of business in the Cleveland iron 
trade is practically complete owing to the uncertainty 
regarding prices. It is now almost impossible to buy 
pig iron either for prompt or forward delivery. Everyone 
is waiting, convinced that a rise in prices will take place 
almost immediately. There are few now who venture to 
cast any doubts upon the probability of an advance in 
prices. There is, first of all, the coming increase of rail- 
way rates, which will mean an increase of 1jd. for every 
I per cent. increase in the rates. In addition, there is the 
prospect of an increase in the price of industrial fuel. 
Cleveland ironmasters shouldered the whole burden of 
the increase in the price of coal imposed during the 
summer, but this cannot be pursued indefinitely, particu- 
larly in view of the makers’ recent statements that present 
prices of Cleveland pig iron are unremunerative. The 
position at the time of writing, however, is that prices are 
unchanged, but purely nominal, the home price of No. 1 
being 167s. 6d. and all other Cleveland foundry and forge 
qualities 160s.; whilst for export 5s. per ton more is quoted 
in each case. There is rather more tonnage available and 
an improvement is to be‘noted in the export trade. Ina 
measure this, no doubt, is due to the abolition of the 
export licences, but makers have been more willing to 
ship iron, owing to the difficulty of getting it away by rail. 
Fortunately, the demand from abroad is still pressing, but 
some traders express apprehension as to the effect of a 
further rise in prices. No doubt is entertained that home 
consumers will follow the rise, and are, in fact, impatient 
to do business, but on the Continent we have the com- 
petition of France and possibly of Germany, to meet 
and whilst that, at present, is not severe, it might become 
so were our prices to rise too high. 


Hematite Pig Iron. 


Business in the Fast Coast hematite pig iron 
trade is interrupted seriously by the effects, both direct 
and indirect, of the foundry strike and by the truck 
shortage, which is playing havoc with deliveries. Makers, 
in consequence, have accumulated a good deal of iron, 
while the outlet afforded by the export trade is dis- 
appointing owing to the adverse exchange. At the same 
time sellers have been “sitting tight’’ owing to the 
uncertainty as to prices. This week, however, the hema- 
tite makers held a meeting, and as they resolved not to 
increase the price for the moment, there is some hope of 
doing business. It is understood, however, that they 
are apprehensive about an advance in coke prices, and are 
to insert a protective clause requiring buyers to pay any 
advance resolved upon later. Whether buyers will be 
prepared to do business on such an uncertain basis is 
somewhat doubtful, but for the moment the quotations 
remain as follows :—East Coast hematite mixed numbers, 
200s. for home consumption, 205s. for export; No. 1, 
202s. 6d. for home consumption, 207s. 6d. for export. 


Iron-making Materials. 


Foreign ore business continues very dull. On the 
basis of a 27s. freight Bilbao-Tees, best Rubio ore is now 
costing 53s. 6d. per ton. Buyers have once more waited 
too long and are having to pay higher prices in consequence. 
There is, however, more tonnage in the market over the 
holidays owing to the hold-up in coal shipments, and a few 
fixtures have been made. The fears that coke prices were 
to be further advanced have not up to the present been 
realised, producers having determined to make no change, 
but the scarcity of supplies is still very pronounced and 
is an ever-present difficulty with the ironmasters. The 
price of good blast-furnace coke is 48s. per ton at the ovens, 


Manufactured Iron and Steel. 


The conditions in the manufactured iron and steel 
trades are very strong and encouraging. The demand 
for all descriptions of material has broadened considerably 
during the last few weeks, and manufacturers take a very 
hopeful view of the prospects in the New Year. The pro- 
duction of steel shipbuilding and other structural material 
is on an exceptionally heavy scale, while the work on hand 
in steel rails is large on overseas as well as home account. 
It is reported that some substantial inquiries for rails are 
being made for South Africa, Australia, and India, and it 
is expected that the mills on the North-East Coast will 
secure a good share of this work. There is a!so an enor- 
mous demand for supplies of galvanised sheets. and rising 
prices have absolutely no deterrent effect. The price of 
common iron bars has gone up this week to £23 and marked 
bars to £25 10s. per ton. In order to effect necessary 
repairs to plant many of the works have decided on an 
extended holiday over the festive season and a general 
resumption will not be made until the first Monday in the 
New Year. ‘The following are the principal quotations :— 
Steel angles, £18 10s.; steel joists, £18 15s.; steel ship, 
bridge, and tank plates, £18 15s.; steel rounds and squares, 
3in. to 5hin., £19 17s. 6d.; under 3in., £21 10s.; steel flats, 
£18 15s, to £21 10s., according to size ; common iron bars, 


£23; marked bars, £25 10s.; gas strip iron, £22 15s.; 
heavy steel rails, £17 10s.; steel sheets, £20 5s. to £23 5s., 
according to size; steel hoops, £23 10s.; steel strip, 
£22 10s.; b!ack sheets, £29; galvanised sheets, £40. In 
the export trade there are no fixed prices, these being a 
matter of negotiation in each case, but generally higher 
figures are demanded. 


The Coal Trade. 


Considerable dissatisfaction is expressed in 
Northern coal trade circles at the new regulations for the 
export of coals to neutra's for next year. Something like 
free export was expected, but the new alleged de-contiol 
is little, if anything, less stringent than the regulations 
hitherto in force. It is reported that a new maximum 
scale of prices is to be instituted for shipments to France 
in the near future. The actual basis is not yet fixed, but 
it has been suggested that the old schedule plus 33 per cent. 
would be a fair and equitable basis to begin with. ‘The 
coal market is at a virtual standstill so far as early delivery 
business is concerned. Most of the pits are absolutely 
sold out to the end of the year, and only forward contracts 
are likely to receive much consideration; but even in 
these cases supplies are none too plentiful, and high prices 
are therule. There is at present an exceptionally big run 
on best “Northumberlands and best Durham steams, but 
as the quantities available are very limited nothing very 
extensive is possible for a while, but the position is very 
firm. The only possibility seems to be the securing of 
bunkers, which ean only be done in fragments, and in 
these cases extravagant prices are paid, amounting in 
some cases to 100s. in the case of neutrals. Arrangements 
have Leen completed by the Swiss Coal Commission for the 
supply of fairly large quantities of steams, households, 
and variovs other kinds, chiefly Durham classes, but the 
prices agreed upon have not been divulged. The Stock- 
holm gasworks have purchased a large quantity of prime 
and special gas coals for delivery from April to December 
next year. ‘There ave about six options and the price to 
be paid is 80s. per ton. Definite pa-ticulars as to the 
qvantity sold are not obtainab‘e, thovgh in pre-war days 
about 10,060 tons were delive-ed; but it is doubtful if 
such quantities could be obtained in present circumstances. 
Particulars as to the placing of the contracts for tle 
Swedish State Railweys are interesting. The quantities 
asked for were 100,000 tons, with deliveries in January and 
February. It was definitely stated that 100s. per ton 
would be the minimum for bests, but it is understood that 
the railways have been able to get about 68,000 tons at 
prices below that figure. About 20,000 tons or more oi 
Broomhills have been secured at 93s. 6d. or thereabouts, 
and the balance has been purchased through two mei - 
chants at prices ranging from 97s. 6d. to 98s. ‘per ton, 
chiefly for Durham classes, with smalls in all cases at 2(s. 
per ton less than bests. There is no material change in 
the position of the coal market. The demand is heavy, 
and as stocks are low prices are very firm. The following 
are the forward open market quotations :—Northumber- 






lands: Best Blyth steams, 100s. to 105s.; Tyne prime 
steams, 100s.; second steams, 90s. to 95s.; best steam 
sma'ls, 80s.; second steam smalls, 70s. to 75s.; best 


sereened households, 100s. to 105s. Durhams: Best gas, 
90s.; Wear special gas, 90s. to 95s.; second gas, 80s. to 
85s.; smithy and coking unscreened, 85s. to 95s.; bunkers, 
80s. to 85s. for British boats, and 95s. to 100s. for neutral 
steamers: best beehive foundry coke, 110s.; patent oven, 
105s. to 110s.; gas coke, 107s. 6d. toe 110s, f.o.b. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Export Licences. 


Tur licence system which at present exists in the 
coal export trade is to be materially modified as from 
January Ist. With the New Year a general licence has 
been issued for the export of coal, coke, and patent fuel 
to all destinations abroad excepting Russia, Germany, 
Hungary, Austria, Turkey, and Bulgaria, subject always 
to the approval of the Coal Controller and to the Customs 
authorities. The Coal Controller has delegated his powers 
to his local representatives, who are authorised to endorse 
pre-entry forms, and before the Customs give clearance 
to destinations abroad they must have these endorsed 
pre-entries. This measure of de-control will be welcomed 
by the trade, although it does not go as far as exporters 
desired. At the end of October last the Central Executive 
Committee for the supply of coal to France and Italy 
recommended that Government control of the export trade 
should terminate at the earliest opportunity ; that the 
local Coal and Coke Supplies Committee in each district 
could, if given the necessary powers, safeguard all home 
requirements ; that the system of licences should be with- 
drawn as well also as the system of pre-entries. The 
Government, however, has only conceded one of these 
demands, viz., that regarding the licensing system. 
Instead of granting powers to the District Coal and Coke 
Supplies Committee, the Coal Controller has conferred 
inereased responsibilities upon his local representatives. 
‘It is hoped, however, that the action of the Government 
in decentralising coal exports control will not stop where 
it is, and that further instalments will follow. No doubt 
the coalowners in their present negotiations with the 
Government concerning the financial side of the industry, 
in view of the recent abandonment of the Bill for the 
limitation of profits, will take the opportunity to press for 
increased freedom to manage and conduct their own 
affairs as a condition to their agreeing to any fresh financial 
basis. The next few months, however, are likely to give 
rise to much anxiety in view of the insistent demand of 
labour for effect to be given to the Sankey Report, and 
already it is understood that the South Wales miners 
threaten to put forward a demand for a rise in wages 
equivalent to about 50 per cent. if coalowners are permitted 
to retain profits on their present basis. 


Export Trade Dislocated. 


The carrying out of the instruetions from the 
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Coal Mines Department that the maximum quantity of 
coal should be conserved for home use over the holiday 
period has not been without its dislocating effect 
upon the export trade generally. It has always been 
so when special efforts of the authorities have 
been directed to this end. The trouble has been 
that with restrictions imposed upon British tonnage 
up to 1600 tons net register running to France, Italy, and 
Ireland, the authorities have not hesitated to ‘ direct” 
such vessels as suited their requirements and requisition 
coals. All exporters’ private arrangements in respect 
of shipments of coal and tonnage have been subject to 
whatever the authorities may order. The result is that 
coals or tonnage and probably both have been taken at a 
moment most inconvenient to exporters and others, while 
vessels have been ordered out of berth to make way for a 
steamer required to load coals for a home port. In this 
way demurrage charges have been incurred against 
shippers, and coals have been commandeered which prob- 
ably had been bought by exporters at prices substantially 
below current market values. All this has proved very 
annoying to the parties interested and financially affected. 
The position at one time was so bad that reports about 
there being an embargo on the export of coals were in 
circulation. No embargo, in the strict sense of the word, 
really existed, although the difticulty prevailing in getting 
the release of coals has at times been so pronounced as to 
induce the free use of such term in Coal Exchange circles. 
After all, the need for action on the part of the authorities 
to ensure adequate home supplies of coal is necessary, 
because it is pretty safe to say that the greater part of a 
week's output will be lost during Christmas-time, which 
in this district means round about 900,000 tons. The 
official holidays in the coalfield are to be three days, but 
the bulk of the miners will take longer leave. 


Swansea's Charter. 


Swansea’s civic authorities have been notified 
that the Privy Council has granted their petition for a 
charter for the new University College at Swansea. Thus 
this active commercial centre has achieved its ambition 
and is compensated at last for its failure in 1883 to secure 
the South Wales University College. At that time Mr. 
Richard Martin initiated a movement to secure an institu- 
tion calculated to prove of even greater value in such a 
centre, viz., a technical college with university status and 
in more recent times a great impetus was given to it during 
the mayoralty of Mr. David Davies, the result of a town’s 
meeting being that nearly £100,000 was promised towards 
towards an endowment fund. The authorities recently 
acquired Singleton Park for the purpose of providing the 
site for the new institution, and it is admirably adapted to 
thisend. The right spirit animates the leaders in industry 
in this district. Mr. Frank Gilbertson has expressed the 
view that they must not misdirect their efforts by thinking 
of their school of metallurgy becoming great merely in 
numbers. He emphasises the need for creating the real 
university spirit, and next to that is the quality rather 
than the number of the men, both teaching and taught. 
With the industries around them he looks forward to a 
better university college than Sheffield or Manchester. 
Mr. Richard Martin, the pioneer of the movement, thinks 
that in a few years’ time Swansea should draw students 
from all parts of the world. He feels confident they will 
get the best qualified professors. They will have to secure 
the foremost metallurgist and persons of equal distinction 
in chemistry and engineering. 


Mining Association Staff. 


Mr. W. Alexander Lee, who has tendered his 
resignation as secretary of the Coal Control Department, 
will, at the end of this year, take up a position under the 
Mining Association of Great Britain. All who have had 
to do with the coal export trade are familiar with the name 
of Mr. Lee, as it has been through this gentleman that 
negotiations with the Coal Mines Department have been 
eonducted by the Central Executive Committee for the 
Supply of Coal to France and Italy relative to the scheme 
in operation. The services of this gentleman should be 
invaluable to the coalowners, particularly in view of the 
negotiations that will be proceeding for some time to come 
with the Government relative to the future of the industry. 
The appointment is most interesting and is full of great 
possibilities. : 


Cardiff's Tramways. 


The moulders’ strike is gradually extending its 
ill-effects upon industry, &c., and at a recent meeting of 
the Cardiff Electric Light and Tramways Committee the 
tramways manager stated that unless the moulders’ strike 
came to an end the service would have to be withdrawn. 
He added that they were now using brake blocks that had 
been scrapped. Exactly how long the tramway service 
could be maintained was apparently not indicated. The 
Committee has decided to invite tenders for fifteen com- 
plete cars and fifteen chassis and to inquire the time for 
their delivery. 


Current Business. 


During the past week or so the conditions have 
heen altogether against fresh business being arranged. It 
is usually the case that for a week before a holiday period 
operations appreciably slow up, but on this occasion the 
efforts to conserve supplies for home requirements have 
been an additional factor in the restraint of business, 
because coals have been increasingly difficult to obtain. 
Collieries are very fully booked up for shipment, not only 
this month, but well into January, and there is no doubt 
that the measures taken for increasing supplies for home 
consumption have contributed towards the enhanced 
firmness of the market for export. Prices have ruled more 
or less nominal, but have reached record figures. Only 
small parcels have been obtainable, and up to 105s. has 
been paid for best Admiralties for shipment this month, 
while it is reported that 110s. has been conceded for 
January loading. Even for spot shipment 95s. to 97s. 6d. 
has been paid for coals, and round about 100s. is generally 





indicated by salesmen for any brand of good large coal. 
Bunker smalls have also been scarce and strong and have 
ranged from 77s. 6d. to 82s. 6d. for the best qualities, 
while ordinary smalls have ruled about 67s. 6d. to 75s. 
Patent fuel makers are out of the market not only for 
this month, but practically for January, the nominal 
quotations being 90s. to 95s. Coke is scarce and prices 
are 107s. 6d. to 112s. 6d., while pitwood remains firm and 
limited in quantity at 65s. 


Newport. 

The market for all descriptions of Monmouth- 
shires has been strong, and prices have been of a nominal 
character at round about 97s. 6d. to 102s. 6d. for large 
qualities and 65s. to 70s. for superior smalls. Trade was 
very much disturbed as the result of the action of the men 
engaged at the electric power-house at Newport Docks 
coming out on strike on Thursday afternoon last. The 
men, about sixtyin number, claimed certain allowances, 
and contended that there had been unnecessary delay on 
the part of the Railway Executive Committee in dealing 
with their claims. About 2000 workmen were affected 
by their action, and the dock gates could not be worked 
as the result of the hydraulic pressure being cut off. How- 
ever, better counsels prevailed on Friday, the men resum- 
ing work in the afternoon. 


Swansea. 


There has been considerable pressure for all 
descriptions of anthracite coals, collieries being so fully 
booked that supplies have been unobtainable, Best large 
and machine-made descriptions have ruled about 75s, to 
SOs. 








SCOTLAND 


(From our own Correspondent.) 


The Clyde Prospects. 


THE past year has been a busy one on the Clyde, 
but owing to the number of war craft launched it cannot 
be compared with former years in peace times. Prospects 
for the new year indicate considerable activity, as orders 
are numerous and include liners, tramps and small craft, 
and granted immunity from labour and other troubles, 
the outlook is very favourab!e. In one or two instances 
there is a surplus of labour, but when a complete return 
to ordinary production is accomplished there will be em- 
ployment for all. Many delays have occurred during the 
past year from labour troubles, and have thrown work out 
of gear, and a certain amount of time has to elapse before 
arecovery can be made and employment returns to normal. 
A number of launches are due to take place before the end 
of the present year which will make a considerable addi- 
tion to the vear’s total. Amongst these are the new Anchor 
liner Cameronia and H.M.S. Enterprise. 


A Speed Record. 


The speed trials of H.M.S. Tyrian, a torpedo- 
boat destroyer built by Messrs. Yarrow, were carried out 
last week. The vessel obtained a speed of forty-five miles 
per hour on an Admiralty four-hours’ trial in deep water. 
Had the vessel been run in shallow water, a considerably 
higher speed would have been obtained. It is said that 
the high speed attained was made possible by the amount 
of experimental and research work carried out by the 
builders. The vessel is the last of a series of twenty-nine 
destroyers built by the firm since the beginning of the war. 
She is 273it. long, with a fully loaded displacement of 
1060 tons. The vessel is fitted with turbine machinery, 
steam being supplied by the latest tvpe of Yarrow oil- 
burning water-tube boilers, with Yarrow superheater. 
With the completion of this vessel the naval work of the 
firm comes to an end, but several orders for merchant 
steamers are on hand. 


Pig Iron. 


A fair business has been done in Scotch pig iron 
during the past week. The better brands are a trifle 
searce, and everything produced is almost entirely con- 
sumed locally. Forge iron was rather plentiful for some 
time, but is now in much better demand. There has been 
an increase in export inquiries, but little of this class of 
business is possible in the meantime. 


Finished Iron and Steel. 


The Scotch steel and ironworks are working under 
tremendous pressure at present. The scarcity of semi- 
finished material has been severely felt, the stoppage of 
American supplies throwing too much work on local pro- 
ducers. The demand for sheet bars, blooms and billets 
is extremely heavy at present, and the renewal of imports 
would be a veritable godsend just now. It is only the 
occasional shortage of materials that causes temporary 
slackness at the steel works, orders on hand being equal to 
keeping plants working steadily for months ahead. The 
question of delivery is still paramount, and prices present 
no disticulty whatever. The demand for steel plates is 
very firm and sectional material also is very busy. Some 
of the works have stopped quoting in the meantime. The 
request for sheets is abnormal, and some very large orders 
have been refused even without the mention of prices at 
all. Overseas consumers are particularly pressing, but 
practically nothing can be done with them at present. 
The same conditions rule at the malleable bar iron works. 
Outputs are large and increasing, but there never seems to 
be anything available for export beyond the merest trifle, 
and makers are taking almost no notice of overseas 
inquiries. All classes of engineering works are busy, more 
particularly in the structural departments. Bar iron has 
been advanced 17s. 6d. per ton, and the minimum for 
“ Crown” bars is now £22 10s. home delivery and £23 
net f.0.b. Glasgow. 


Coal. 


The Scotch coal trade has been active during the 
past week. Outputs have been comparatively good and 
demands are fully maintained. Transport facilities have 
also been better. The home demand for industrial sorts 
has been very strong and all classes of round coal, washed 
material, and drosses have been fully taken up. House 
coal is also in heavy demand, but supplies have hardly 
been sufficient. West of Scotland collieries have done a 
fair amount of allied brsiness and also sent consignments 
of industrial fuel to Irish destinations. The quantity 
allocated for France for this month has already been 
dispatched, but good consignments are still going to Italy. 
Ell coal for allies is about 68s. to 70s., and 85s. to 88s. 
neutra!s ; splint, 71s. to 75s. allied, and 88s. to 903. neutral ; 
treble nuts, 65s. allied, and 78s. 6d. neutral per ton f.o.b. 
Glasgow. There is a decided shortage in household fuel 
It is said that in the winter months in Glasgow 25,000 tons 
per week are necessary, while only about 19,000 tons are 
being supplied. The reduced price is responsible for this 
shortage, as the collieries are placing certain quantities 
to industrial account. At any rate, strict) rationing 
instructions have been issued and will have to be adhere« 
to if the deliveries do not improve. In Fifeshire and the 
Lothians business is brisk. Apart from local requirements, 
a fair business has been done with neutrals. Best Fifi 
steams have been sold at 100s. to 105s., and third-class 
ateams at 80s. to 85s. for neutral shipment, while the 
prices to allies are about 75s. and 67s, 6d. per ton respec 
tively. Best Lothian steam coal is 95s., and secondary 
qualities 78s. 6d. for neutrals and 68s. and 65s. per ton 
respectively for allies. The Lothian collieries are reported 
to be well contracted over the first three months of next 
year, and in some instances over the whole year, 








AN 18-MILE AQUEDUCT TUNNEL. 


Work is now in progress on a great rock tunnel to 
increase the water supply of the city of New York from 
lakes in the Catskill Mountains. ‘The eight shafts are 
finished, with depths ot 255tt. to 640ft., and work is soon 
to be started on the tunnel headings. The intake shaft 
will take water from the Schoharie reservoir, and the outlet 
works and portal will discharge into the Esopus Rive: 
The entire tunnel is in rock of a bluestone formation, 
containing very little water. As the work is to be com 
pleted in December, 1924, there are tive years’ work ahead, 
and the contractors have established very complete and 
comfortable camps. Separate barrack houses are provided 
for twenty-eight men each, with separate rooms for each, 
two men, the rooms having two single beds and allowing 
400 cubic feet of space per man. Each house has a recrea 
tion room or sitting room. Meals are served in well-kept 
mess halls at a cost of very little more than £! per week 
The buildings are constructed with a view to sunlight, 
air, and warmth, and the sanitary arrangements are ot 
a high class. Each shaft has two cages, with electric 
hoists and all safety appliances. The contractors are now 
engaging about 1000 labourers and 1006 skilled tunnel men, 
drillers, top men, mechanics, electricians, hoist and com 
pressor runners, and other classes of skilled labour, 








LAUNCHES AND TRIAL TRIPS. 


CitvrNum, ‘ C” type standard ship; built by Sir Raylton 
Dixon and Co., Limited; to the order of Shipping Controller, 
acquired by Hall Bros. Steamship Company, Limited ; dimen 
sions, length 33lft., width 46ft. 6in., depth 25ft. 6in.; engines, 
triple-expansion, 25in., 4lin., and 68in. by 45in. stroke, pressure 
180 lb.; constructed by Richardsons, Westgarth and Co., 
Limited ; launch or trial trip, Saturday, December 20th. 


PesHAWUR, shelter deck type ; built by Barclay, Curle and Co., 
Limited ; to the order of the Peninsular and Oriental Steain 
Navigation Company ; dimensions, length 450ft., width 58ft., 
depth 40ft.; to carry 8000 tons gross ; engines, two sets triple- 
expansion, 26ft. 2in., 44in., and 73in. by 48in. stroke; con- 
structed by the builders; Howden’s forced draught fitted ; 
trial trip, Tharsday, December 18th, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. A. B. Mallinson, who for eight 
years has been associated, as consulting and chief engineer, with 
a group of paper mills, comprising Charles Marsden and Sons, 
Limited, the Donside Paper Company, Limited, the Irish Paper 
Mills Company, Limited, John Allen and Sons (Ivybridge), 
Limited, is severing his connection with these mills, and that 
from January Ist, 1920, onwards, he will practi-e as a consulting 
engineer, specialising in paper mill and works power equipments 
generally, from his old address, Worsley-street, Sa'ford, Lancs, 





CaMMELL LatrRp AND Co., Limited, of Sheffield and Birken- 
head, has sent us a copy of a well-got-up album which contains 
first of all a short history of the firm, then an account of its 
activities during the war, these being followed by a series of well- 
printed three-colour process half-tone views showing examples 
of the warships of various types and merchant vessels, liners, 
and other steamships built by the firm, as well as a selection ot 
views in different departments of its various establishments. 








Tue Soctety or ENGINEERS (INC.).—The Council of the 
Society of Engineers at the annual general meeting on Deceim- 
ber 8th awarded the following Premiums for papers presented 
during the year :—(1) President’s Gold Medal to Mr. Alfred 
S. E. Ackermann, for his paper on ‘‘ Experiments with Clay 
in its relation to Piles”; (2) Bessemer Premium to Mr. C. 0. 
Bannister, for his paper on ‘‘ Heat Treatment of Steel,” value 
£5 5s.; (3) Nursey Premium to Professor J. Young, for his paper 
on ‘* Modern Explosives,”’ value £3 3s.; (4) a Society’s Premium 
to Captain M. E. de Jarny, for his paper on *‘ Development ot 
value £2 2s, 
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French Engineering Notes, 
(From our Correspondent in Paris.) 


The Eight Hours’ Day. 


Tue decree just signed allowing an extension of 
working hours in the textile imdustries under certain 
conditions is the natural consequence of a state of things 
which renders the law limiting the hours of labour to eight 
very difficult of applieation. Apart from the fact that 
production has fallen off considerably in consequence of 
this law, the great majority of the men have no objection 
to work additional hours if they can earn more money. 
As their wages must reach a certain minimum a day, the 
rates have to be raised, but it has been impossible to fix the 
rates for piecework to permit of a large class of men 
earning as much as they did before the law was passed. 
This is the reason for many of the strikes, when the men 
endeavoured to get more for working less, and employers 
were finally obliged to break these strikes because they 
found the situation had become intolerable. The men now 
see that if they would get more money they must work 
longer hours, and there is no doubt that the law would be 
less rigidly enforced if it were not for the attitude of the 
operatives’ syndicates. Nevertheless, the law permitted 
of a certain tolerance which has been taken full advantage 
of by the textile industries, where men employed for keep- 
ing the plant and machinery in good condition may work 
ten hours a day, while a clause is inserted in the new decree 
authorising employers to run their factories ten hours in 
cases of emergency, such as the execution of heavy orders. 
This apparently means that while the eight hours’ day 
must be observed under ordinary conditions, the men 
may work ten hours when circumstances justify this 
extension of time. It is probable that the exceptions now 
applied to the textile industries will become eventually a 
general rule in all other engineering trades. Many of the 
employers’ associations are petitioning for an abrogation 
of the eight hours’ law, but the publication of the decree 
points to the possibility of the law being automatically 
evaded, 


Cold Storage. 


The shortage of foodstuffs and the dependence 
of the country upon foreign supplies have given so much 
importance to the question of cold storage that the French 
Government has found it necessary to revive the inter- 
national conferences that were held at Paris, Vienna and 
Chicago before the war. An International Conference on 
Cold Storage was held last week at the Ministry of Com- 
merce under the presidency of M. Noulens, the Minister 
of Ravitaillement, when twenty-five countries were repre- 
sented. The work done was chiefly of an administrative 
character, and an International Institute of Cold Storage 
was formed, with headquarters in Paris. A number of 
commissions were appointed to investigate the different 
questions relating to cold storage, and the results will be 
published from time to time by the Institute, which will 
also organise the conferences that are to be held every two 
years. The next conference will probably take place in 
London in 1921. The questions to be examined will be 
of the highest interest, for the researches of M. Georges 
Claude point to almost unlimited possibilities of liquid 
air, his method of producing synthetic ammonia com- 
mercially being specially valuable. It is hoped also that 
the production of nitrogen will be developed sufficiently to 
render the country independent of foreign fertilising 
ingredients. ° 


Shipbuilding. 


All the arsenals are at present employed almost 
exclusively upon the construction of merchant vessels, 
and several ships have been launched or are being ter- 
minated. At the Brest and Lorient arsenals six passenger 
steamers of 15,000 tons will be shortly put upon the stocks. 
They are intended for service with the Far East. It is 
olticially stated that by the end of 1922 the arsenals will 
have built cargo boats with a total displacement of 
115,000 tons and passenger steamers with a displacement 
of 99,600 tons, 


Commercial Arrangements. 


Of the many problems affecting the work of 
economic organisation being carried out by the Govern- 
ment, one of the most important are the commercial rela- 
tions of France with other countries. The system of 
imposing a maximum and a minimum scale of tarifis on 
imported goods according to the terms of the treaties of 
commerce passed with the different countries is to be 
replaced with partial agreements, whereby the import 
duties will be adjusted in such a way that they will protect 
home industries and facilitate the importation of goods 
from countries which offer advantages to French pro- 
ducts. Such an arrangement is specially necessary at a 
time when the engineering production is far below the 
needs, and it will probably permit of a freer importation 
of foreign manufactures, until such time as the French 
industries shall have developed sufficiently to necessitate 
a further readjustment of the tariffs. This task of arrang- 
ing the tariffs in such a way as to ensure a fair basis of 
exchange with different countries is a very complicated 
one, and it will take the Government a considerable time 
to compiete its programme, but it is hoped that these 
partial commercial arrangements will remove eventually 
many of the obstacles that have always stood in the way 
of an active interchange of goods with foreign countries. 


Bridge Building. 


: Large numbers of orders are now being dis- 
tributed for reconstruction work, and tenders are being 
invited for a considerable weight of bridge-building 
material for the Meurthe-et-Moselle, the Nord and the 
Meuse, most of them for metallic structures to replace the 
temporary railway and canal bridges in the devastated 
areas. In some cases alternate tenders are required for 
metallic and ferro-concrete structures, 





British Patent Specifications. 








When an ¢ tion is ¢ nicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

T'he date first yiven is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 


TURBINE MACHINERY. 


135,102. March 21st, 1919.—Coouine IpLE-rUNNING TuR- 
BINES, F, Ljungstrém, Brevik, Lidingén, Sweden. 

Wirn the object of preventing a turbine which is being 
rotated, but yet is not delivering power, from becoming over- 
heated on account of the churning action, arrangements are, 
according to this invention, provided to ensure a flow of air or 
steam in a contrary direction through the idle turbine. In the 
diagram, A represents the ahead and B the astern turbine, which 
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have a ¢ommon exhaust E. The steam inlets are marked 
respectively C and D. An ejector is installed at J, and is con- 
nected with both steam inlet pipes by by-pass valves, which 
are interconnected with the corresponding main stop valves 
F and G. Thus, when the astern stop valve G is closed, the 
corresponding by-pass is opened, and the ejector sucks exhaust 
steam from E through the idle turbine. The same action takes 
place with regard to the turbine A when it is shut off.—Novem- 
ber 20th, 1919. 


INTERNAL COMBUSTION ENGINES. 


TW0-STROKE CycLE ENGINES, 


135,103. March 24th, 1919. 
Upper Richmond-road, Putney, 


G. J. Rackham, 146, 
London, 8.W. 

In order to avoid as far as possible the loss of explosive charge, 

through the exhaust port of two-stroke engines. two inlet ports 

are used. Through-one of them, :narked_A, plain air is delivered 
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for scavenging the cylinder, while the other port B is used for 
the introduction of a rich combustible charge. The port A is 
uncovered by the piston before the port B, and thus the scaveng- 
ing is effected before the introduction of the fuel.—November 
20th, 1919. 


DYNAMOS AND MOTORS. 


134,952. November 18th, 1918.—DyNamo-ELECTRIC MACHINEs, 
N. C. F. Jensen, 45, Villiers-road, Southall, Middlesex, 
and M. J. E. Tilney, The Knowles, Hamp tead-road, 
Watford, Herts. 

It is claimed that the dynamo described in this specification 
is particularly suitable for use on vehicles. The machine com- 
prises an outer casing A, which completely encloses the armature 
and field magnets of the machine in order to protect those points 
from the harmful effects of dust and moisture. The casing is 
built up of a cylindrical body portion and two end caps. One 
end cap has its central boss bored to receive the driving shaft 
B of the field magnet C. The inner portion of the driving shaft 
is of reduced diameter, and is made to enter an opening formed 
in the boss D of one of the end pieces of the shuttle armature E. 
This portion of the driving shaft thus affords support for one 
end of the armature, and as it is a working fit in the opening, it 
ean freely rotate with respect to the armature. The other end 
piece of the armature is provided with an extended hollow boss 
F, which is fixed in an opening formed in the second end cap 
of the casing. If this end cap is removed from the body portion 


of the casing the field magnet, armature and driving shaft of 
the machine can be withdrawn as one unit. Only one horse- 
shoe magnet is shown, but it will be apparent that two or more 
may be employed if desired. The shuttle armature E is wound 
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in the usual way, and the ends of the winding may be carried 
through the interior of the hollow boss F to a suitable termina! 
not shown.—-November 18th, 1919. 


CRANES AND CONVEYORS. 


135,095. March 13th, 1919.—AsH Conveyors, A. FE. White, 
88, Chancery-lane, London, W.C. 
The idea of this invention is to provide a water spray for 
moistening ashes in the process of being transported through a 
pipe conveyor, which will add the minimnum of water necessary 


for the purpose. To thix end, only one spray, situated at the 
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top of the conveyor pipe, is used, and it discharges the water 
in the form of a fine conical spray. The drawing shows the 
general arrangement, while the detail indicates how the spray 
is produced by the centrifugal force generated by helical passages 
in the nozzle.—November 20th, 1919. 


LIGHTING AND HEATING. 


134,941. November 15th, 1918.—-Erecrricat HEATERS, Benham 
and Sons, Limited, and C. Reed Allensby, both of 66, 
Wigmore-street, London. 

The electrical heater for liquids described in this specification 
compri es a casing which conta‘ns a <zrtral cell opening at 
one end and surrounded by a number co: other cells opening 
at the opposite end and each of which is open at one end only. 
The cell or series of cells opening at one end of the casing ix 
designed to receive an electric heating element or elements, 
and the cell or series of cells opening at the other end is to allow 
the liquid to be heated to come into close proximity to the 
heating element or elements. The end of the caing having 
in it the open end or ends of the element cell or cells is formed 
with an extension constituting a box for the electrical contacts. 
In the arrangement illustrated the casing is repre ented as being 
made of a single piece of metal having bored in it from one end 
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a series of holes constituting cells A A, and from the other end 
a hole or cell B. The cells A A, designed to receive the heating 
elements, open into an extension C of the casing, which con- 
stitutes a box in which the terminals are fixed, whilst the central 
cell B serves for the admission of liquid into contact with the 
walls of the cells A A. The ca:ing is externally provided with 
screw threads D, which allow of its being fixed in a vessel. the 
contents of which are to be heated, and with a series of flats E 
for the application of a spanner or wrench. The specification 
contains alternative designs of the heater. The resistance wites 
for the heating elements are preferably wound upon a highly 
reflective insulating surface, such as a glass tube having a silvered 
interior, and the inner surfaces of the cells for receiving the 
elements are preferably dulled or blackened to readily absor}) 
the heat.—November 17th, 1919. 


135,066. February 10th, 1919.—IMPROVEMENTS IN ELECTRIC 
Arc Lamps, H. Bere Grylls, J.P., Amerden House, Oat- 
lands Chase, Weybridge, Surrey, and W. Heape, F.R.S.. 
10, King’s Bench Walk, Temple, London, E.C. 4. 

This invention relates more particularly to electric are lamps 
for searchlights in which means are provided for cooling the 
positive carbon of the lamp. The object aimed at is not only to 
cool the positive carbon, but to provide means for obviating the 
difficulties and disadvantages usually experienced with such 
devices due to the flame of the are which sometimes assumes 
considerable dimensions and throws out a diffused glare which 
materially interferes with accurate observation. Around the 
positive carbon A of the are is arranged a coil B which may be 
of copper, the coil or tubing having a water current pas: ed -there- 
through either continuously or intermittently, so that it may be 
efficiently cooled. The coil is adapted to project somewhat in 





order to enclose part of the space occupied by the are, but js 
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arranged in such @ manner as not to obscure any part of the light 
rays from the crater to the mirror. The arrangement is such 
that the flame will be damped down and either eliminated or 
reduced to such a size that it will not interfere with the normal 
working of the apparatus. In place of providing a coil surround- 
ing the carbon, a grid of pipes arranged between headers may be 
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used. Tt is claimed that practically half the total heat developed 
is abstracted by the flame damping device, so that not only 
does the reflector not attain anything like the temperature 
ordinarily experienced with such apparatus, but also the heating 
is more evenly distributed, with the result that the mirror is not so 
liable to crack as is the case with ordinary searchlights.— 
November 20th, 1919. 


SHIPS AND BOATS. 


135,064. February 7th, 1919.—RuppER PrintiEs, W. H. 
Callin, 36, Golders Manor Drive, Golders Green, London, 
N.W. 4. 


This form of pintle is primarily intended for ship’s rudders, 
but is also applicable to other services, such as davits. The 
under surface of the eye or gudgeon which is attached to the 
rudder is provided with an annular member, through which 
the pintle passes, and is preferably formed of hardened steel of 
reflexed cone formation, showing an inverted V shape in cross- 
sectional outline. The under suriace of the gudgeon is recessed 
to receive this annular bearing and provision is made whereby 
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it is held again.t rotation. Seeured to the upper surface of the 
stern frame eye or gudgeon is a second annular member, the 
under surface of which rests upon the upper surface of the 
gudgeon, the member being of such cross-sectional outline that 
its upper surface conforms to the under surface of the first- 
mentioned member on the rudder gudgeon. By this means a 
contact of considerable area is provided between the two com- 
ponents of the bearing, and amounts to -oime five or six times 
the area available with the usual type of pintle.—November 
20th, 1919. 


BUILDING. 


134,598. November Ist, 1918.—Sawpust Concrete, Harland 
and Wolff, Belfast, and A. Marks. 


Tt is found that light porous aggregates, such as sawdust and 


concretes cements consisting of magnesium chloride and calcined 
magnesia are often used to bring about binding, but it is found 
that these have corrosive properties. According to this inven- 
tion, Portland cement and sawdust in the proportion by weight 
of two parts of cement to one part of wood are mixed together, 
and the mixture is made damp by the addition of a solution of 
sodium silicate containing one part by volume of sodium silicate 
to three parts of water. The damp mixture is then made into 
a wet mortar by the addition of a solution of calcium chloride 
of a 10 to 20 per cent. strength. The amount of calcium chloride 
is such that the mixture contains a slight excess of sodium silicate. 
Instead of using a calcium chloride solution, hydrochloric acid 
or other easily ionised acid may be used, in which cases a cement 
is used having an excess of lime, or lime is added as a filler. 

After the concrete thus formed has been spread it, may be given 
& waterproof surface by coating it with a mixture having a lower 

proportion of fine sawdust to cement, and to which sodium 
silicate and calcium chloride solutions are added. If the sur- 
face is to be exposed to the weather it is hardened as well as 
waterproofed, in which case the surface is treated with a solution 
of silica in hydrofluoric acid or by treating the surface with dilute 
hydrofluoric acid which acts upon the magnesium and the lime 
in the cement or lime added as a filler.—November 3rd, 1919. 


135,117. April 24th, 1919.—Basrs ror Cotumns, R. Moreland 
and Son, Limited, 80, Goswell-road, London, and R. Free- 
man, 56, Moorgate-street. 

This is a cast base on which to erect a column, and takes the 
form of the frustrum of a cone. To erect a column the base is 
laid with its end of large diameter upon the concrete founda- 
tion, and then filled in and packed with concrete through the 
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hole in the top or through specially provided openings, so that 
the pressure upon the column resting upon the small end of the 
base is distributed over the whole area of the foundation, whilst 
at the same time the said base may be regarded as a casing or 
ring which strengthens or reinforces the concrete to resist the 
pressure.— November 20th, 1919. 


. MISCELLANEOUS. 

135,097. March 15th, 1919.—Draw-par Covprines For 
PLoveus, &ec., R. Sime, Nether Magask, St. Andrews, 
Fifeshire. 


In this hook means are provided for releasing the plough from 
the hauling cable in the event of the plough meeting an obstruc- 
tion, while the hook is at the same time re-set for recoupling. 
The hook takes the form of a dive A, with several notches B B for 
the eye on the cable. The dixc can rotate on its spind!e, but is 
normally prevented from doing so by one or the other of the 
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projections C C engaging with the detent D. In the event ot 
the plough meeting an obstruction, the pull in the cable may be 
so great as to compress the spring E to such an extent that the 
spindle of the hook dise moves forward in the slotted frame 
until C looses contact with D and the di-c rotates. The cable 
is then released, but the disc takes up a new po-ition, in which 
another notch B is available for re-connecting the cable. 

November 20th, 1919. 

135,157. August 13th, 1918.—AppaRATUS EMPLOYING VARIABLE 
Exectric Reststances, 8S. G. Brown, F.R.S., Edward- 
road, Willesden-lane, North Acton, Middlesex. 

This invention relates to e!ectric relays of the type in which 

the operating current is passed through a moving coil arranged 





cork, which are used in making concretes, become water-logged 
and prevent the binding of the Portland cement, and in such 


in @ magnetic field. The relay comprises an electrolytic cell 


END OF VOL. CXXVITI. 





divided into three chambers A B and C by insulating partitions 
D and E. Arranged in each of the chambers thus formed are 
electrodes F, G, and H. In the partition E are holes K and |, 

A split battery is connected to the electrodes F and G, as shown, 
and the mid-point of the battery is connected to one terminal 
of any device to be operated by the relay, which device is indj. 
cated by the coil M, the other terminal of this coil being con. 
nected to the electrode H, Mounted on a vertical spindle 
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are arms carrying dises R and §, the spindle being attached to 
& moving coil T arranged between the poles of a magnet. On the 
coil T being deflected by the variation of the current flowing 
through it, the spindle is rotated, for example, against the action 
of a spring, thereby bringing one of the dises R or 8 nearer to 
its adjacent hole and the other dise away from the hole adjacent 
to it. Consequently, the balance of the circuit through the 
device M is upset and current flows through the device 
November 13th, 1919. 








Forthcoming Engagements, 


TUESDAY, DECEMBER 30rn. 


R0VYAL INSTITUTION OF GREAT Britain.— Albemarle-strect, 
Piccadilly, W. 1. Christmas Lectures : ** The World of Sound, 
by Professor W. H. Bragg. 1., ‘‘ What is Sound?” 3 p.m. 


THURSDAY, JANUARY Isr. 


Albemarle-street, 
Sound and Music, 


Royat InstirutTion or Great Briratn.- 
Piccadilly, W. 1. Christmas Lectures : IT., * 
by Professor W. H. Bragg. 3 p.m. 











CATALOGUFS. 





83, Farringdon-street, London, F.A\. 4 
gas lamps. 


J.C. Stappon Anp Co., 

Illustrated leafiet describing the ‘* Diana ”’ 

‘Tue British Rawa#tpeE Beitinc Company, Limited.—Leaflets 
dealing with belting and belting accessories, rawhide pinions, 4c. 

J. Parxryson anv Son, Shipley, Yorks.—List V. 6. Illus- 
trated descriptive catalogue and price list of *‘ Sunderland ”’ 
gear planers. 

Dvucpitt’s PaTENTs, 
numbered illustrations of 
lighting fittings. 

JOHNSON AND Puriuips, Limited, Charlton, London, 8.E. 7 
Descriptive catalogue and price of rubber insulated——** V.1.R.’ 
cables revised to B.E. standards. 

Tue TriPLex SaFety Giass Company, Limited, 1, Albemarle. 
street, London, W. 1.—lIllustrated price list of ‘ Triplex 
safety glass goggles of various models. 

8. E. Norris anp Co., of St. Paul’s Leather Works, Shadwell, 
London.—Folder giving @ specificaticn and price list of the 
“Vulture ’’ brand leather machine belting. 

MARCLEN Pumps, Limited, 25, Victoria-street, Westminster, 
S.W. 1.—Illustrated booklet setting out the characteristics of 
the “ Marclen ”’ glandless acid, &c., pumps. 

AUTOMATIC AND ELECTRIC FURNACES, Limited, 281-283, Gray's 
Inn-road, London, W.C. 1.—Illustrated leaflet dealing with the 
Wild-Barfield electric muffies and oven furnaces, 

Bruce PEEBLES aNp Co., Limited, Edinburgh.—Pamphlet 
No. 13C.: Illustrated descriptive catalogue of medium and 
slow-speed alternating-current generators, A.D. type. 

Ep. BENNIs AND Co., Limited, Little Hulton, Bolton.—Tlhus- 
trated descriptive catalogue of the firm’s machine stokers ; also 
similar catalogue of its chain grate and chain grate stokers. 


Brown Broruers, Limited, Great Eastern-street, F.C. 2. 
Illustrated booklet dealing with the Brolt electric lighting an 
starting system; also leaflet describing new motor accessories. 

CrosstEyY Brotners, Limited, Manchester.—Illustrated 
booklet entitled ‘‘ Dearer Coal and Cheayer Power,” in which 
the best methods of utilising the calorific value of cecal ae dis- 
cussed. 


Failsworth, Manchester.—Card giving 
numerous forms of self-sustaining 
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MINISTRY OF MUNITIONS. 


By direction of the Disposal Board (Plant and Machinery Section). 


FOR SALE BY PUBLIC TENDER 


OL FUEL 
INSTALLATIONS © 


LYING AT 


King George Dock, Saltend, HULL. 


Consisting of STEEL TANK, 80ft. dia. by 306t. 
deep. Capacity 3760 tons, 40 cu. ft. per ton | 
Siemens-Martin steel equal to Lloyd's Tests. | 
Water and oil pipe lines. Pump house and: 
everything complete, including Water Storage 


Tank, 29ft. by 25ft. by 9ft. Ref. G.1419. 


A similar installation to above lying at Hendon § 
Road Reservation, adjacent to Alexandra Dock, 
Hull. Consisting of Steel Tank, 80ft. dia., com- 


plete with water and oil pipe lines, machinery, etc | 








| 


It is possible for arrangements to be made with the authorities 
owning the land for the renting of same. Ref. G.1331. 


Full particulars of the above, also inspection of drawings, can 
be seen at this office on application to the Controller 


D.B.1 (E), Charing Cross Embankment Buildings, W.C.2. 


Tenders for Installation at King George Dock, Saltend, must 
be received not later than 10 am. JANUARY 8th, 1920 


(revised date), and Tender for Installation situate near 
Alexandra Dock must be received at 10 am. on [5th 
JANUARY, 1920 (revised date). 


GASHOLDERS AND TANKS. 


SINGLE LIFT HOLDER AND TANK 
complete, 20,000 cu. ft. capacity. Lying at 
Kingsnorth, Chatham. 


DOUBLE LIFT HOLDER AND TANK 
complete, 40,000 cu. ft. capacity. Lying at the 
works of Messrs. Newton, Chambers and Co., 


Sheffield. 


Full particulars and permits to view can be had on application 
to the Controller, D.B.1 (E), Charing Cross Embankment 
Buildings, W.C.2. 


Tenders for above close JANUARY 7th, 1920. 


Note.—For particulars of other Goverament Property for sale, see “ SURPLUS,” 
price 3d., at all bookstalls; or by quarterly subscription of 2s., post free, 
payable in advance to the Director of Publicity, Ministry of Munitions, 
Whitehall Place, London, 8.W. 1. i 2776 
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\ Smet HOSE 
3 CANVAS 
NY or every purpose. 
—~e DELIVERY, STEAM, SUCTION, HYDRAULIC. 
mm. 
asian \ Hose for oil, oil-gas, petrol, sewage, oxy- -acetylene plant, pneumatic 
GOS \ —— riveters, &c., rock drills, vacuum cleaners, sand blast apparatus, 
Z *. redging, and salvage, 
{7% % Hose for railway work, including air, vacuum and steam brake pipes ; 



















J gas filling and steam-heating hoses, feedpipes, boiler washout pipes. 


ee Tf youare inthe Market for Hose, write for our List No.1 
You w ill find we can supply your exact requirements 


The India Rubber, Gutta Percha and 
Telegraph Works Co., Ltd. 


(The Silvertown Company} 
Head Office: 106, Cannon Street, London, E.C. 4 
Works; Silvertown, London, E. 16. 
BRANCHES: 


Home: Belfast, orn singha um. 
Kradford, Bristol, Car cuff, 


astie-on-Tyne, Portsu 1outh 
Sh .effield. 
RROSD : Adelaide, Buenos 











Adamant” 





“Bishop’s 


TRADE MARK 


« Gallae Glasses ~ 


AND HARDENED REFLEX GLASSES 


WILL RESIST THE HIGHEST STEAM PRESSURES KNOWN, THE GREATEST HEAT, 
AND ALL VARIATIONS OF TEMPERATURE. Spl 3031 


S. & C. BISHOP & CO., St. HELENS, LANCASHIRE. "3%" 


No. 63. 













Telegrams 
Bisuop. 


WH AL = Ol L lon TECHNICAL PURPOSES 


ANNEALING, HARDENING, Etc. Spl 3060 


MEADE-KING, ROBINSON & CO., Ltd., Liverpool. 3 

































Steam Boilers, All Types and 


Sizes,~ Vertical, Loco., Connie. Launch, Field 
tubes ; also Air Receiv Feed-water Heaters" 
&c.—THE GRANTHAM BOILER &, CRANK 
Co., Ltd., Grantham. 


The WELDLESS STEEL TUBE CO., Ld, Birmingham 
Telegrams, ‘‘ Weldless Birmingham."’ 


un-metal Scrap Bought or 

ee yg into CASTINGS. 
HUNT and MITTO Ltd., Engineers, Brass- 
founders, Oozells-street Norte Birmingham 2012 a 








Original Makers of WELDLESS STEEL TUBES or 
Water-tube Boilers, Locomotive Boilers, Superheaters. 
Shafting, Hydraulic Work Boring Rods. etc. 


2 TRADE MARK. 


DREDGING PLANT 
of all Descriptions. 
FLOATING CRANES. COAL 
BUNKERING VESSELS. 


WERF CONRAD, HAARLEM, HOLLAND 


Agents. MARINE WORKS, Lep., Faisns Hovsn, 3-41, Naw 
Buoap Srazer, LONDON, EC. 2. 


Sea half-paace Advertisement last week and neat week. 


WESTOOL 


PORTABLE ELECTRIC DRILL. 





NEW LONDON ADDRESS, 





Westminster Tel & Rlectric Co., 


WESTOOL WORKS, 
116, Putmey Bridge Road, 
Putney, London, S.W. 15. 


Telephane: Pwumzr 1179. 
Telegrams: “ Wasrecasoo-Pur, Loxpon:’ 








REDPATH, BROWN & Co., Ltd. 


Structural Engineers and Steel Merchants 


Edinburgh, Lesden, Manchester, 
Glasgew, Newcastle & Birmingham. 


See eur Advt. on Page 111 im alternate issues. 
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SITUATIONS OPEN (continued) 


SITUATIONS WANTED (edntinued) 





ie ~The General Engineering 

Only first-class men 

East London.— 
3086 A 


N OULDERS WANTED. — SEVERAL IRON- 
i MOULDERS for Light and General Castings ; 
standard rate; permanent work for suitable men ; 
must be non-society.—Address, P2009, The Engineer 


WANTED for 
Shop ; experience necessary. 

need apply; works situate in 

Address, 3086, The Engineer Office. 








Office P2009 a 
wo PLATELAYERS REQUIRED for Electric 
: Tramway Work in Singapore ; must 
thoroughly trained men, conversant with modern 


Tramway Track Construction, and possess first-class 
credentials ; engagement for two years, with possible 
extension for one more year ; local leave will be given. 
Salary £30 per month, with free quarters and passage 
vet and home. Preference will be given to unmarried 
men, and selected candidates will be required to be 
medically examined for service in the Tropics.— 
Write, Box 134, c.o. Judd’s, 97, Gresham-street, E.C.2. 
2055 A 





JANTED for Paris (France), beginning January, a 
thoroughly capable English SHORTHAND- 
TYPIST, preferably acquainted with Engineering 
Technical Expressions ; no knowledge of French re- 
qui facilities for lodging and meals could be pro- 
vided for candidate if of good family.—Address, 
stating age, references and salary required, 3100, The 
Engineer Office. 3100 A 


rw wiea (35), M.B.E., B.Se, (Eng.), Lond, 
4 A.M.I.A.E,, thorough practical and theoretical 
experience in general engineering, testing machinery, 
and high-class LC. engines, good organiser, energetic 
and tactful, SEEKS RESPONSIBLE APPOINT- 
MENT.—Address, P2016, The Engineer _. 

2017 BR 


MISCELLANEOUS 





Tepe ow mre FIRM in Glasgow, Equipped with 
up-to-date plant and organisation, is OPEN to 
RECEIVE ENQUIRIES for the PRODUCTION in 
QUANTITIES of any type and design of MACHINE 
or ENGINE up to one ton in weight. Accuracy 
guaranteed. Quotations are keenest possible.— 
Address, 1432, The Engineer Office. 1432 1 





*X - OFFICER DESIRES APPOINTMENT as 

4 TRAFFIC MANAGER; age 34, keen, energetic, 
and good address ; 13 years’ experience with one of the 
principal British railways in all branches of traffic 
and commercial departments at stations, district 
manager’s office and headquarters: 44 years B.E.F., 
including 2. years’ traffic management.—Address 
further particulars and references, P1959, The Engi- 
neer Office. P1959 B 





ge oe gen gee (34), Shops, Drawing-office, 
© technical and commercial, marine chief, shop 
manager; thorough knowledge engine, boiler, general 
repair work; minimum £400; go abroad; join 
small concern; wide training, organising, inventive 
capacity.—Address, P2004, The Engineer Office. 
P2004 B 


7 PATENT AGENTS.—Highly Qualified MECH- 
ANICAL ENGINEERS with powerful connec 
tion TD { NEGOTIATIONS to DEVELOP and 
MARKET PRACTICAL ENGINEERING . 
TIONS.—Address, 2741, The Engineer Office, 





INTERESTED PERSONS.—We desire 
the CO-OPERATION of a FIRM or INDIVIDUAL for 
INTRODUCING and DEVELOPING an_ improved 
MEANS of SCREW PROPULSION, producing greater 
speed with less engine power, tollowing « small initial 
(only) outlay.—Address, P1954, The a 

o4 


> es SHIPOWNERS, MARINE ENGINEERS and/or 
OTHER 





AGENCIES 





EMENT.—FOREMAN MILLWRIGHT, Rotary 
kiln plant, and EXPERT BURNER, SEEKS 
POSITION ; any process; any class kiln; 16 years 
practical experience.—Address P1796, The Engineer 
Office. P1796 B 





)STIMATOR WANTED 
4 London Office ; 
of Mechanical Work. 
man.—Address, 3025, The Engineer Office. 


AT ONCE for Engineers’ 
Structural and some knowledge 
Permanent position for suitable 
i i 3025 Aa 





LARGE FIRM of ENGINEERS in the Midlands 
tf have an OPENING for a YOUTH of Good 
Education as PREMIUM PUPIL. 
Course to include both Works and Drawing-office. 
Address, 2001, The Enginecr Office. 2001 » 





SITUATIONS WANTED 





en 19 Years’ Experience Practical 
i manufacturing engineering, DESIRES POSITION 
abroad ; at present engaged as machine shop foreman. 
—Address, P2008, The Engineer Office. P2008 B 








the ENGINEER, A.M.LC.E. (39), would INVEST 
£1000 (which amount could be increased later) in 
small established Engineers’, Contractors’, or allied 
Business in which an active interest could be obtained. 
Twelve years’ practical experience in general con- 
struction, building and railway work on a large scale. 
~—-Address, P2016, The Engineer Office. P2016 





eS. PATENT AGENT® REQUIRES 
ASSISTAN possessing engineering degree ; 


some works experience useful; knowledge of patent 
law desirable, but not essential ; reasonable salary 
at start and good prospects when qualified. State 
salary and qualifications.—Address, 3057, The Engi- 
neer Office. 3057 A 





NGINEER, A.M.I.M.E. (42), with 18 Years’ Con- 

4 tinuous practical and technical experience in the 
erection and testing of high-speed vertical steam, gas 
and oil engines, including Diesel and semi-Diese! 
horizontal and vertical types, steam turbines (impulse 
type), condensers, rotary air and circulating pumps, 
ADMINISTRATIVE POST, 


&c., DESIRES where 
the above experience would be of service. At present 
engaged with leading North of England firm.— 
Address, P1983, The Engineer Office. P1983 B 





N ARINE ENGINEER REQUIRES INSTALLA- 
TION WORK or SUPERVISE same; good 


PARTNERSHIPS 


ENGINEERS 
with £5000 upwards 
desirous of openings in 


ESTABLISHED and PROFITABLE 


Works and Businesses, 
should apply to 


WHEATLEY KIRK, PRICE & CO. 
46, Watling-street, Lonpon, E.C. 4, 
Albert-square, Manchester, 

26, Collingwood-street, Newcastle-on-Tyne. 

















EDUCATIONAL 
.. Inst. Mech. E_ B.Sc., and all ENGI- 
NEERING EXAMINATIONS. — Mr G. $< 













KNOWLES, B.Sc., A.M. Inst. C.E., &c., personally 
PREPARES CANDIDATES, either orally or by 
correspondence. Hundreds of successes during the 


Courses can be commenced at any 


past twelve years. 
‘ 2011 E 


time.—39, Victoria-street, Westminster, S.W. 








aa. ENGINEERING TUTORS. — 
Postal Courses in Mechanical Engineering, also 
A.M.L.C.E. and A.M.I.M.E. Introductory Course in 
Engineering, Mathematics, and Mechanics. — 254, 
Oxford-road, Manchester. 2007 1 








PATENTS. 





—_ OWNER of PATENT No. 768 of 1914, Relating 
to ‘‘ Improvements in AXLE and the like 
BEARINGS,” is DESIROUS of NEGOTIATING with 
interested parties for the GRANTING of LICENCES 
thereunder on reasonable terms.—For information 
apply to Messrs. LLOYD WISE and CO., Chartered 





sound experience semi-Diesel motors.—Address, P2012, 
The Engineer Office. P2012 PB 


Patent Agents and Consulting Engineers, No. 10, 
New-court, Lincoln’s Inn, W.C. 2. 3082 H 


Se WANTED for South Wales District with 
ve good connection amongst steel works to handle 
complete rolling mill plant of the largest manufac- 
turers in America.— Address, 3017, The Engineer Office. 
3017 D 





‘ere gee is INVITED from MAKERS 
/ of OIL ENGINES (all types), PUMPS, AGRI- 
CULTURAL MACHINERY, and BELTINGS, c., 
for the purpose of arranging SOLE AGENCIES for 
Persia and Mesopotamia. Advertisers will be in a 
position to influence good business if prices are right 
and early delivery can be relied on.—Address, 2049, 
The Engineer Office. 2949 D 


TIMBER and TRADING COMPANY, 


N ILLARS’ ! I 
4 Capital authorised £2,000,000. Issued 


Limited. 
£1,.700,000. 

The Company, having branches in India, Australia 
New Zealand, ‘Tasmania, Africa, and other countries 
would be glad to ENTER into CORRESPONDENCE 
with First-class Manufacturing FIRMS with a view to 
REPRESENTING them as AGENTS for the sale o 
their products and to act as DISTRIBUTING AGENTS 
in all or any of the above countries. 

Agencies are particularly desired for Steam Engines, 
Tractors, Oil Engines (for crude and refined oils), 
Pumping Plant, including Centrifugal Pumps for 
Irrigation, Agricultural Implements, Sawmill Ma- 
chinery ; Hair, Leather, and Balata Belting ; Rubber 
Goods, Oils, Paints. and Varnishes; also all kinds 
of Engineering Timbers. 

Address, Pinners’ Hall, Great Winchester-street, 
E.C. 2, 2917 Db 





MACHINERY, &c., WANTED 





y TANTED, About 10 H.P. PETTER or Other Good 

GAS ENGINE for driving lighting set ; imme- 
diate delivery.—Apply, METROPOLITAN TUNNEL 
COY., 3, Central-buildings, Westminster, S.W. 1. 
3083 F 





haart te’ by LEYLAND MOTORS, Ltd., Leyland, 

AT ONCE, about 20 MOTORS, 220 volts, 5v- 
period, 3-phase, A.C., horse-power between 20 and 30 ; 
first-class make and condition. Also 100 k.w., 
400-volt, A.C., 50-period, 100 1b. steam pressure 
GENERATING SET; gas, oil, reciprocating, or 
turbine ; preferably with extra large exciter capable 
of giving 50 k.w., D.C., 220 volts. 3060 F 











y JANTED, New or Good Second-hand CIRCULAR 
SAW BENCH, to take saws up to 30in. diameter, 

suitable for general estate work.—Address, P2007, The 

Engineer Office. 2007 F 





MACHINERY, &c., WANTED (continued) 


\ TANTED, ONE DOUBLE WINDING 
about 13in, by 24in., with drums » metr 

diameter.—Address full particulars and price, 070" 

The Engineer Office. 3072 »”’ 





ENGINE, 


\ JANTED, ONE SECOND-HAND HIGH and Low. 

PRESSURE HYDRAULIC HAND PUMP, ja), 
type ; rams lin. and 2in. diameter, about 3}in, stroke. 
——A. REYROLLE and CO., Ltd., Hebburn-on-Tyne’ 
2F 








WANTED, — The Following — SQUIRREL.Cagy 
SECOND-HAND MOTORS for 220 volts 4c” 
50 periods, 3-phase :- a 
TWO 40 H.P., 570 r.p.m., approx. 
ONE 40 H.P., 720 r.p.m., approx. 
TWO 20 H.P., 720 r.p.m., approx. 
THREE 15 H.P., 720 r.p.m., approx 
SEVEN 10 H.P., 950 r.p.m., approx 
ONE 10 H.P., 1400 r.p.m., approx, 
TWO 3 H.P., 1400 r.p.m., approx. 
State lowest price carriage paid and giving fyy 
particulars. 
The motors must be in an excellent condition, anq 
subject to an acceptance test. 
Offers for SLIP RING MOTORS and CONTRO] 
GEAR will also be considered. 5 
Address, 3074, The Engineer Office. 








3074 F 





\ JANTED to HIRE, a PORTABLE AIR Coy 
PRESSOR with a capacity of 100ft. per minute 

at a pressure of 1001b., complete with receiver, 

Address, 2976, The Engineer Office. 2976 p 





Wars. 1000ft. each of 3in. to Sin. HYDRAULY 
PIPING, capable of withstanding working 

pressure of 1 ton per square inch.—Address, 3070, 

The Engineer Office. 3070 PB 





TIME RECORDER WANTED. State Price and 

when can be seen.—Box T. R., Smith’s Adver. 
tising Agency, Ltd., 100, Fleet-street, London, F.C. 1 
2009 F 





15ft. PLATE EDGE PLANER, a Double Punch 
i lin, hole through lin, plate and a lin. punch 





and shear, belt or motor drive, REOUIRED for 
immediate delivery.— Address all particulars ty 
P2015,;The Engineer Office. P2015 F 
‘TEAM HAMMER WANTED; Three, Four, or 


w five tons; second-hand, in good condition ; for 
immediate delivery. State lowest price and full par. 
ticulars.—Address, 3061, The Engineer Office, 

3061 F 





FOR SALE 


TIME RECORDER, as New, Guaranteed. Latcst 
P model, What offers ?—A. F. PELLEY, 14y, 
Farringdon-road, E.C. 1. 2010 @ 





CHESON GRAPHITE ELECTRODES for Electrie 
i Furnaces, Surplus Stock of 134 Tons, size 10in., 


also 1} Tons 6in., FOR DISPOSAL.—Apply to 
KRYN and LAHY METAL WORKS, Ltd., Leteh 
worth, BORT G 





LMOST NEW.— 
i Potter and Johnston 24in. stroke UNIVERSAL 
TOOL-ROOM SHAPER, with rotating table, vice, 
power down feed, &c. 

ONE PLAIN MAGNETIC FLAT CHUCK, 30in. by 
Stin., with reversing switch, &c., 220 volts. 

ONE PLAIN DEMAGNETISER, Sin. by 
Platerns, 220 volts. 

THE CROWN NAIL 
Wolverhampton, 


9in 


co., Ltd., Commercial-road 





For continuation of For Sale 





Advertisements see page viii 














ENGI 


or Petrol. 





Disposal Department, Welcome Club, 
West Kensington—District). 


Telephone—WESTERN 4950. 


London, 8.W. 1. 











MINISTRY OF MUNITIONS. | 


FOR SALE 
| 


SUNBEAM “ARAB” | 


AERO | 


For use as Stationary Engines. 
The above Engines can be run on Town or Producer Gas, Paraffin 


1 They would be especially useful for Peak Load, occupying an ex- 
tremely limited space, and are simple and easily maintained. 

All information regarding Technical Data, and Permits to View a 
|| Working Installation, can be obtained from The Controller, Aircraft 


Telegrams—‘‘ CLEARHOUSE, AEROSUPPLY, LONDON.’ 


NOTE.—For particulars of other Government Property for Sale, see ** SURPLUS,’ 
Price 3d., at all Bookstalls : or by quarterly subscription of 2s., post free, payable 
in advance to the Director of Publicity, Ministry of Munitions, Whitehall Place, 
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Earl’s Court (Nearest Station— 


2975 @ 
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requirements of their own professional work. 


reproduced by blue-printing in the usual manner. 


ever possible and desirable, be acted upon. 
London. 


complete with printed sheets, 
and blotting sheet PA oe 


Printed Sheets, eyeletted, per set 
Millimetre ruled sheets, 
Plain or Faint ruled sheets, punched, in 


Blotting sheets, eyeletted, in packets of 6 sheets. . 


PUBLISHED BY— 























print copies of any diagrams, or matter, of which more than one copy may be desired. , 
and ruled pages may be obtained either with or without metallic eyelets, so that the user may make his notes 
on either one or the other, according to whether the notes are for permanent or only for temporary use. 
The great advantage of the loose-leaf system is that it is only necessary for the user to carry about 
pages as he actually requires for the time being, the other pages being filed away in C pre 
vided by the Publishers, and so forming reference books which may be referred to at any time, and from which 
the pages may be taken, when required, and again used in the pocket. boo 

Any friendly criticism, or suggestions for improvement, 


REFILLS. 2 
unched, in packets of 50 sheets, 2/-; 1 
. , kts. of 50 sheets, 1/5; eyeletted, in pkts. of 25 sheets. . HY 


WALKER'S 


Loose-Leaf Pocket Book 


FOR ENGINEERS, 


[Rd. No. 563874.] 
TABLES, &c., by MAJOR NORMAN R. CORKE. A.M.I.E.E. 


Revised by DOUGLAS BETTS. 














Actual Size of Leaf, 4in. by Gin Oblong. 


N these days when the best of the so-called Engineers’ Pocket Books contain over a thousand pages and 
weigh about a pound-and-a-half, and even then may not contain the particular information which the 
user would wish to have in a convenient form for carrying in the pocket, most engineers have reverted 
to the original plan of carrying manuscript notes compiled by themselves, and specially adapted to the 


The present work is the outcome of experiments with various forms of Loose-Leaf and other Note-books, 
which I have put to the test of actual use during a period extending over several years. After giving a fair trial 
to the various forms of note-books, I decided that the present book, owing to its beautiful mechanical construc- 
tion, size and adaptability, was from all points of view the most suitable for the purpose. wer 
the book perfect it was necessary that it should have a certain number of printed pages, containing the most 
generally useful tables, formule, &c., so as to leave the user to make only those notes which his particular re- 
quirements called for. Owing to the enterprise of the Publishers, this book is now made available for the use 
of all engineers who wish to have a pocket-book which can be conveniently carried in the hip or jacket pockets, 
and which can be used as a gereral note-book, in addition to its special use as an Engineer’s Pocket Book. 

In compiling the necessary tables and other matter, I have endeavoured to give only those which are most 
generally useful to Engineers, and I have compressed such matter into the smallest possible space, and have 
so arranged it as to make reference easy. The tables in particular have been so arranged by suitable ruling, 
type, &c., that their use is made simple and rapid. To add to the convenience of the book a special section 
paper has been prepared; this paper is divided into centimetre, half-centimetre and millimetre squares, 
distinguished from one another by a suitable variation in the thickness of the lines, and is printed with orange- 
tinted ink on one side only of a special thin paper, so that curves, &c., drawn on it with Indian ink may be 
The plain, blank pages may also be used for making blue- 


However, to make 


The section, blank, 


such 
special filing cases, pro- 


k. 
from users will be gladly received, and will, when 
NORMAN R. CORKE. 


COMPLETE BOOK. 
No. E416.—Flexible genuine morocco, leather lined with pockets, band and button fastener, 
also plain and ruled paper, specially printed sectional paper 


° “ na » Net a 


eyeletted, in packets of 25 sheets. . 


or oe “- o* 


OBfAINABL& FROM ALL BOOKSELLERS. 
LONDON: 


JOHN WALKER & Co., Ltd., Farringdon House, 5, Warwick Lane, E.C. 4 
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ee 
For full particulars of— 


DRUMMOND LATHES 


pRUMIMOND BROS. Ltd., Rhide Works, Guildford 


ORR, WATT & Co., Lro. 














Steel Structural Engineers 
LANARKSHIRE BRIDGE 
WORKS, 


Motherwell, Scotland. 


Telegrams—“ Structural, Motherwell.” 








BRIDGES. 
ROOFS & BUILDINGS. 
PIERS. JETTIES. 
PIT HEAD FRAMES. 
GIRDERS. 

Steel Lighters and Barges. 
Tanks,Chimneys & Rivetted 


we | 
2 ) 
sade 





MORTON EJECTORS COMPANY 


MAKERS OF COMPLETE CONDENSING EQUIPMENTS 


AUTOMATIC 


EXHAUST 
RELIEF - VALVES 


AS SUPPLIED WITH OUR 


EJECTOR-CONDENSER Plants. 


A FIRST-CLASS VALVE 
AT MODERATE PRICE. 











ee i ee 
a VAVaAVaY VAT AYV SE 











GRACECHURCH ST.,°¢E.C. 











Tubing, 
Hydraulic Pressed HAMMERED The Standard Piston Ring 
TROUGH SECTIONS poe Mag - &« Engineering Co 
for 3 
FLOORS OF BRIDGES. 
&e. By Se Bory - Rhee Premier Works, 
Wagon Underframes, &c. &c. 1 Don Road, 
Steel Gutters. All sizes from 2hin. 
ON ADMIRALTY & COLONIAL to 72in. SHEFFIELD. 
tes 3S naps ae Telephone No. 2149 
London Office: Piston Ring Iron. j 
GRACECHURCH BUILDINGS, . : Telegrams— 
Quick Delivery. Ocean, Sheffield. 


Low Prices. Spl 5147 

















AL} ji 
® 





Steel Joists in Stoek from 2% x 74 to 3 x itin. 


Cc. Cc. DUN BRERLEWY . & ~ Go. Ip 
JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 


COMPOUND GIRDERS, STANCHIONS, &c., 
CHANNELS, FLITCHES, ANGLES, TEES, SHAFTING, BARS, and Large Assertment of every description of Iron and Steel required in Engineering Works. 
Telegrams—Ajax Manehester. 


RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


Telephones—64£0 [6 lines]. Section Book on Application. 





Offices & Warehouses: STORE ST., MANCHESTER. 





-” ‘ 














“STONEY” CONTROL SLUICES 


WITH STOKES’ PATENT IMPROVEMENTS. 


SOLE MAKERS: 


RANSOMES & 
RAPIER, LTD., 


SPECIALISTS IN 





Water Controlling Apparatus 
as applied to 
Waterworks, Irrigation, 
Tidal Rivers, 

Water Power Installations; 
Navigation, Drainage, 
&c &c. 


OVER 
ALREADY 





Glasgow Sluices (River Clyde). Span of each gate £0 ft. 
Depth of each gate 12 ft. Lift 31 ft. 


1000 SLUICES 
INSTALLED. 


Also 264 Sluices at the 


180 “STONEY” Sluices in the 
ISNA BARRAGE, 'EGYPT 


ASSOUAN DAM, EGYPT, alone. 


The “STONEY” SLUICE is 
in successful operation in most 
parts of the world. 


Address all Correspondence 


DEPT. M., 
32, VICTORIA STREET, 
LONDON, S.W. 


Telegrams and Cables: 
‘Ransomes Rapier, London.” 
** Sluice, ndon.” 


Telephone: Spl 1122 
4801 & 4882 Victoria ; 004 Ipswich. 


RRA 








Automatic Non-Return Sewer Valve. 




















is essential in the modern works. 
Every coal-saving device—Econo- 


Stoker, Heater — depends 


absolutely on _ soft 


miser, 
water for full 


efficiency. 


See to it that your boilers and 


economisers are not handicapped by 


IVATUITUUTGTUUUUUTULUTLUT HLL 


AVIV ULLAL 


hard scale-forming water. 


VILLI 
HII 











Soft teners: [td 


20, LINCOLN’S INN FIELDS, 





LONDON, W.C 2! 
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¢ “BRIT 2 
BULLIVANT AND C0., LIMITED | ae 
. Steel Wire ae Peet WMECHANICAL Pegi & 
gg an ontractors, TOKE 
BULLIVANTS’ AERIAL ROPEWAYS, Lid, i sone RS 
72, MARK LANE, LONDON, E.C CAUTION.—£50 REWARD. THE BRITISH | NICLAUSSE BOILER CO., LTD, 
Works: Miriwaw, E. : 2108" ane (3 limes). | 0 S E Meryx weather and Sons, Ltd., Hereby Largest The Clock House, Arundel 8t., Strand, W.c. 
“ Betra a 
H 0 S F ms Dub-sob,* “ cabo a Ctl wget a — Makers of — 
ose, to see ee 
The VAUGHAN CRANE tat Spent on exch High- | SMITHING 
2 | BENT IRONWORK (light to medium 
Co, Ltd., HOSE Se a. cass Hose | | cmt ene a 
euch length, 5 _ Ate reward will be in the || pricuinc, FARMER BROTHERS, 
MANCHESTER. conviction of Arnage 3B ein G. Sheffenhale Engineering Works, 
Travelling Crance—Runwaye— Pulley Blocks if 0 S$ F es: pnts ong repistered Trade Marka —Gresawich, and 62, Long Acre World. FITTING, ete. SHIFNAL, SALop 
Sean’ ys ineaae i ‘ 5 Wiceean 
DARCUE BROTHERS, LIMITED, a Woes, | 
* Simplon Works,"" HALIFAX, iste 
Drawing Office Plant, een een t hee). Sune 26. tLoODON. wl 34, Victoria Street, London, S.W, 
Phe ae aatimenamene VISITORS INVITED TO woruee HOSE IN COURSE OF MANUFACTURE. a 
Section Liners and Other Specialities. See illustrated adve. last week and next week 
ee me, USE 
: | ‘EMPIRE’ AUTOMATIC CONTROL 
No longer required for War Work Reconstructine | GEAR. 
| Bete 2 STEELWORK. ee ne ee re ee 2. 
3 ||| EEcectric Controt Lai mitten 
FIFTEEN GLASGOW. 
ELECTRIC CRANES age 
| PECLER BROS, “tr. 
Description :—6-cwt. Portable Ham- F KB ' ; aie BRIDGETON SMELTING WORKS, 
mer-Head Electric Cranes, by Royce, gp = — & Cr re Fordneuk Street, BRIDGETON. 
with steel Jatticed jib 12tt. radius, etershill Road, ‘ 
43 B.H.P. D.C. travelling motor, GLASGOW, Regd. Office: 54, Brown Street, GLASGOW 
23 B.H.P. lifting motor, 440 volte, 
cast iron traveliing carriage on 14 “ASQUITH *> DRILLS for 
iach flanged oh 3ft. Gin. gauge, | WALUE, OUTPUT 
4ft. 6in. wheel base. & DURABILITY. 
PRICE £200 EACH. || Enquiries Esteemed. Good Deliveries, 
Wm. ASQUITH (1919), Ltd, 
| Highroad Wells, Halifax, England, 
TWENTY Time and Money m= 
PRATT & L A T RB E 4 ; expended in having your machine drawings 
a hand traced can be saved by the cheaper 
WHITNEY F | iad niencadianis Belcran Process. ” 
ae : : : RAPID COPYING COMPANY, 
Description :—5}in. Centre Forming - -A'fl 149, Fleet St., E.C. 4. (Entrance Hind Court) 
Lathe, geared Headstock, 3-step cone Pau | 
for 3}in. belt, Zin. hollow spinde, 7, 
double straight bed 6ft. long, com- i 5 || 
pound saddle fitted 2 tool-holders, EMPIRE 
ee eee re ee ROLLER BEARINGS CO, LTD. 
i ; (Established 189%). 
PRICE £150 EACH. , MAKERS OF 
; Sreet SHEET ROLLING LC = 
Gaininrsans AND CONSTRUCTIONAL ENGINEERS. ROLLER BEARINGS 
r FOR 
nd new ; onl iving in &ngland ST WORKS, ——- 
“ She ae rien GLASGow, London. Deptrorp, LIVERPOOL, FALKIRK & Bristot. ROLLING STOCK & FACTORIES. 
afer the Armistice. ) Export. OFFICE. 0 Cannon St, LONDON. cc “« Quotations on application. 
7 > aes 
Siepeay Wonns coven So hones. cs on LONDON: 13, VICTORIA ST., SW 1. 
= : - - me ————_ Works: Ipswich. 
JOHN JARDINE, Ltd. an a 
Deering Street, - NOTTINGHAM. THE & DRUM 9 PUMP | =e one 
Telegrams: “ Jardine, Nottingham.” 
Celitvone Nos. 3295 & eng JOHNSON'S PATENTS. bd T U RT E VAN T 
“| Positrve Actien. High Efficiency. Ne Valves. ad ob 
Used for i Se kinds of Sem!-Fluids by AN wi plate | 
Bg ufacturers in Many Trades. S ANT Fe ro) ) 
es ee an | ARRANGED for BELT DRIVING Sere vice sain Sr Ue “oom e 
Can be coupled direct to Steam Engine or Electric Moter. 
SEE HALF-PAGE Write for Catalogue No. 60 to 1710 ‘THE eaure Douee ih 
ADVERTISEMENT IN 28, Humboldt Street, 
\SSUE OF LEC. 9m. | DRUM ENGINEERING CO. **sixoronp. MIDDLEBOROUGH. 
~ é Manufacturers of Bridges, Roofs, Stee! Frame! 
Piers, Landing Stages, Pontoons, 

















_London Scottish Engineers, 
Ltd., 

Works comprising 
' Planing, Turning, Boring, Grinding 
etc., Assembling Shops, 


| ARE OPEN TOACCEPT CONTRACTS, 
viz., 

SPECIAL MACHINERY, 

ELECTRIC & HAND WINCHES, 

AUTOMOBILE & ENGINE PARTS 
ON MASS PRODUCTION, 

GUN-METAL & IRON CASTINGS, 

CAST IRON BRAZING (SPECIAL 
PROCESS). 


Quotations on receipt of dpawings. 
LONDON SCOTTISH ENGINEERS, Ltd., 


Magnet Wharf, Bow Bridge, E. 15. 
Stratford 791. 


Machines, 








Telephone : 











Prone: 
335 West Bromwich. 


HYDRAULIC. & ROLLING 
MILL WORK. 


JOHN TICKLE 
& Co., Ltd., 


SPECIAL MACHINES 


Designed and made to customers’ 


West 
Bromwich. 


own requirements. 


IRON CASTINGS. 








| 
| 





MACHINING & GENERAL ENGINEERING WORK. 


Buildings, 





Goid Deredgers, ‘Blast Furnace Casings, Ho 
Blast stoves, Gas and Air Mains, Tubing, Corr: 
gated Flooring, Steel Gaissons, Steet Well Lining 
and wurbs, and Steel Plate Barges in — 





SPLIT GRIP’ 


COLLAR (fiteni 

AS USEFUL as@ 
SPLIT PULLEY. 
IN HALVES. 

NO Set Screw to 

Cause Accidents. 
Grips like a vice. 

Fixed er 


Removed without 
Disturbance. 


Bole Makers— 


TRIER Bros. 1’ 


Vietoria Street, Westminster, 5.W. | 
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1919 i ec a RN NTT AT OT oie a AN ssiaienecsoaaa . =a = 
1919 - oo ae Sues ea steers 
™ BUCKET. DREDGERS, SUCTION PUMP 
a & HOPPER AND BARGEOW AND. STERN WELL. p A N To Discharge Reems — into Barges, or 
0..D, COMBINED BUCKET AND 1 Shred get amed ote 

Wc,” PUMP DREDGERS, CUTTER TRAILING SUCTION 


With Hydraulic Jet and Improved HOPPER HOPPER DREDGERS. 


ROTARY CUTTERS for 


4 
\ CLAY & HARD MATERIALS. 

G sis NEW BUCKETS, LINKS, PINS, GEARING, &c., 
yedium), HOPPER BARGES, TUGS, SUPPLIED FOR EXISTING DREDGERS. 
THE AND FERRY STEAMERS. as Bese? 

RS eae sc LONDON OFFICE: 


nd Wort ESTABLISHED 1878. 9, FENCHURCH AVENUE, E.C. 


Wer, | FLEMING & ree — Srtocinmnnal NEAR GLASGOW. 










































LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. 


Contractors to H.M. Government. 


F™ J. J. Stevenson: 
PROPRIETOP. 









Telegrams: CONVEYOR, ACCRINGTON. National Telephone No. 2779. 
SPIRAL CONVEYORS GRAIN ELEVATORS 
COAL CONVEYORS COAL ELEVATORS 
ensunipenanccnaates CHAIN ELEVATORS * 
— Core BELT ELEVATORS 


STOKEHOLD 
CONVEYORS BALE ELEVATORS 

































tube boilers, evaporators, condensers, Lancashire _ boiler 


— ——— 

ane | ACTUAL USE HAS PROVED ILLUSTRATION SHOWS ss 
ji “A” TYPE LANCASHIRE 

ry, | moving scale from Babcock, Stirling and other water- BOILER SCALING TOOL. 


scaling, rust removing, etc. Always use the 


The unfailing effectiveness of the ‘‘Skatoskaio’’ for re- | 
! 
| 


“SKATOSKALO" 


. | PNEUMATIC SCALING TOOL 










for removing scale. F R A NK GILM AN Mater, \f 


WRITE FOR LIST _ —_———9, WESTFIELD ROAD—_— 


| | explaining its many advantages - simplicity, strength and 
speed. No skilied hands are necessary for its efficient use. B RS 
bcs a oe BD RRS 
PEs 
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z 
: St 
Lay 
ee ee BH ores Automatic and 
’ “a Autopositive 
= 2 at 3 of every description, inc luding INJECTORS. 
mm: | RUBBER INSERTION ‘ specialities as illustrated, 
7 and other Joints cut to any shape, from stock. tools, &c. 






WRITE FOR 
ILLUSTRATED LISTS 





Leather, Hair, Cotton, Balata, &c., 







































5 
—e BELTINGS. Also 
W. H. Willcox. & Co., Ltd. «paratite™ (Reg. Trade Mark) 
eserhy" Aatoat & 32 to 38, Seedhewerh St. eine >. E.1 BELTING. 

EY. a * wlite, 
'§ f . aati 
je ‘ ~ aVitial ree 
y to : ON ees eR ae A eS ee ee om ee oer Soc As. a 
rts. : mh 
- o SMOOTH 
ut | | R SURFACE 

i MANUFACTURED BY VERY FLEXIBLE 





GEORGE ELLIOT & CO., Ltd. Works: CARDIFF. 


J ; Office : 16, Great George St., Westminster, London. DOES NOT TWIST IN WORKING 
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FOR SALE 











FOR 
by ae oy TAL STE AM ENGINE, 
1. 
Vv ERTICAL STEAM ENGINE, 
S Double- ram V ER" vi AL 


heat ing surface 275 sq. Me doi 
— d . Broad Street-avenue, 





STEAM PUMP, 9in. cyls., 


RAND NEW Unused COCHRAN MUL are. AR eee” - y-ws 








complete with pads, fittings, tools, funnel Soft. and 


‘a 
DANIEL ——- Ltd. Engineers, 32, 








| GUEK HIGH-SPEED PLANERS, 8&ft. by 34ft, i 
34ft., two tool boxes, motor-driven, heavy mod 2 
| nearly new. del, 
| No. 36 Smith rage Coventey PLAIN MILL ER, 
| single pulley, nearly ne 
| Becker 5.0 VERTIC AL MILLING MACHIN wae 
Alfred Herbert No. 3 VERTICAL Mipy {iS 
ICAL. AL PUMPS. | MACHINE. G 


16in, cyls., 28in. 


lijin. cyls., 12in. 





STEAM PUMPS gues 3 No. 2 VERTICAL MILLER, Cone rin 
Kempsmith U Nv ERSAL MILLIN : 


ENGINE, 16in. cyls., | CHINES. 


Hi P., complete with six water Rn = and two 








7 4 hog Scott and Mountain, 160 amps., 500 gear drive, table 63 by 12} 
YUPOLA FOR SALE.—ONE FOUNDRY CUPOLA | 
. . PETROL ELECTRICAL 


! 
al 


No. 3 Ryerson High-power PLAIN MILLER, 
in. 

Pollock and Macnab 23in. swing COMBINATION 

E. i 


Interpole Semi-enclosed | TURRET LATH 


- capable of melting 4 tons of 





immediate. ableton, engine and “compound: wound Lancashire Dy namo and Motor Co., 

+ y¢ K.W. 
GENER ATORS, 600 volts, 7 750 amps 
AIR COMPRESSOR, l4in. eyls., 
i by the Chicago Pneumatic Tool Co., Ltd. 


ALOGUE of STOCK MACHINERY, 2-3000 Lots. 
Free on ee: 











See | ATING 
d one No. 4 oe a. 


500 or “250 volte, 350 r. P. ™. plete with, coms. ere and “ aporator ; 


600 revs., by the Kendall and Gent 18in. swing COMRBIN ATION 
Ltd. | TURRET LATHE : new. . 
Compound-wound Gisholt COMBINATION TURRET LATHES, 21), 

swing, with equipment. i 
Gisholt 36in. VERTICAL BORING MILL ; early 


ew. 
Bullard 30in, VERTICAL BORING MILL, circular 
turret belt feeds. 7 


Inspection invited. Churchill 20 by 108in. PLAIN GRINDER, 


and ‘ayannes coal be sold separately. 
Sa TWO 500 K.W. 





PARSONS TURBINES, 
D.C., complete with spare armature 


ser. 
ENNING S, West Walls, 








{W.—TRIPLE- EXPANSION 


densing and Marine BOILER, Bt. 6in. 
— for 180 lb. steam pressure ; 
Immediate delivery can be given.— 
_ COE and CO., 6, Broad Street- -avenue, ane. 


PS.—Manufacturers of First-class 
ar NGSTEN ELECTRIC LAMPS have FACTOR Y 
HROW-OUTS and ODD SIZES FOR § 

> 8 sound delivery guaranteed 
and good burning.—Write for quotations, 





IN STOCK. | selec ATOTANS, 


~osk 4 NE Ww EP. SHU NT-WOU ND 4- POL E 


ALBION WORKS, 
SHEFFIELD 


10 by 36 Landis PLAIN GRINDER, with canshag 
attachment. 

Norton 14 by 72in) PLALN GRINDER. 

Norton 6 by 32in. PLAIN GRINDING MACHINE 

12in., I4in, and Ifin. stroke SLOTTING Ma: 
| CHINES . by Muir or Butler 

l4in. stroke by 10ft. bea double-headed Buth r 


Bi “sHAvint Potter and Johnson CHUCKING Aro. 
CS 





AUTOMATICS, PLANERS and 


‘KINDER, UNIVERSAL, No. 1, by BROWN and | eens MACNAB (Machinery), Ltd., Hyde. ‘Tei,, 
x SHA \RPE. 


particulars of voltages and candle-powers requir 
CORONA Te Ltd., ae 
G@ 


» 6, Broad Street-ave ne, | 
street, St. Pancras, London, N.W. ro ag ai 











8 Hyde. 


wy Geen ~@24). "=~... . : 
SECOND-HAND 


stroke, fitted with | RODUCER GAS PLANT FOR SALE (Bituininous 
| Fuel). 
WARNER and SWASEY, No. 4. 800 H.P. capacity. 60,000 cub. ft. per hour 
rE 3tin. WIRE FEED | Suitable for heating purposes on a large scalc 


PUMPS and WELL-BORING a. table. 
Wells. Pou ND-WoU ND 'MOTORS. ‘gararay L ATHE. 
nies ‘ARDS and ng = 


vu pper * Ground- -street, 500 volts, 70 amps. ‘ 850 revs., together Sogg starting | 


This plant was used only 12 months during the war, 


LATHE, by HOL- | and is in excellent condition. Bargain price. 











Full partic ulars and photo sent on application to 


, CAPSTAN LATHES. by | CONSULTING ENGINEER, Holly Bank, Derbyshir, 


| road, Sale, ove “amin P2010 G 





TURRET LATHE, by ee an a 


HIGH. SPEED LA THE. 


outtt throughout and centres, by ROBERT 





Cc tres PS 
> E > “ sp . 9 
HIG Ht SP EED L ATHE. coli pindle, 9ft. S THRE E- THROW WELL 


CHIN. 
MILLING MACHINES, 
DUPLEX BOILER FEED PUMPS. 
DUPLEX LOW-SERVICE PUMPS. 
PORTABLE BOILERS, 
<LE, ES ee ENGINES, | 
PS. &c. 

*. POTTER AND CO.., 


SMITH and GR aC E. ta 
N, | | 4 ———_ — ee, DRIL L ING 


CEN 
4 Hho and "SHARPE cov ENTRY DIE HE ADS, 





4 od CHUCKS, NTRING CHUCK Be Mather and Platt Roring Type 
= -CENTRING and INDE- 
CC A. Crompton Alternator. 


‘oe @ BRITISH THOMSON-HOUSTON CO... Ltd 

gby, have the ‘following NON-STANDARD 
: 5 ” INDU CTION MOTORS WN STOCK, of which PROMPT 
din. hole through | DELIVERY could be made ‘— 


H.P. Phase. Cycles. Volts. R.P.M. 


ba 
OST E RI. IAN MA- 2... 2 .. 50 .. 200 .. 1480 Squirrel cave 
28in. auto. feeds. 25 a eee ee 1460) Squirrel case 
with lever feeds. 48 3 Mo... 400 0. 3600 Slip ring 
“LATHE, fitted with | 60 3 50... 525 .. 1450 Squirrel caxe for 
direct’ coupling 
MACHINES, by only 
mo .. 3 .. SO .. 440 .. 2890 Squirrel cag 
» (BENCH). 128... 3 .. 50 .. 5a9 .. 1470 Squirrel cage. ¢ 


tended shaft fur 
both ends for 
direct. coupling 





150 Bi ee wee 3 1450 Slip ring for 
WARD and CO., | direct doupling 
. BIRMINGHAM. Je pi , wa ; only 
“* Shapers,” Birmingham. | 177 -- 3 .. 50 .. 509 .. 1450 Squirrel caze fy 
3042 G = coupling 
only 
ALTERNATOR Apply, Supply Department, THE B.T.H. CO.. Ltd., 


2tin, dia. — ‘TSDEPENDENT — 


Rugby. ___ 3030 G 


See : turbine, | **s” a ee E a 


anes caentek | EXCIT- 
Also TW Oo Masons Duff type GAs PRO- 


lliss a8 Morcom 33 K.W. 


"electrically driven 
pumps.- — Address, for iy pa econ P1968, The 


and accessories. This plant can ns viewed ‘on site ia 


) s, 550 . 
=O. pextoGe.. Se poo. STEEL ened end Bilin Cube 
FOR 


ALE over 1920. Inquiries invited from 











or moe inventories will be sent on 








A __ in excellent condition, 
UNIVERSAL GRINDING MACHINE, i 
between centres, 16in. 
n be viewed in oe _ 


- Collectively or i gee : y. 
ia te by G. E. Reinecker, 60in. 





| 
9 ; buyers of 1 ton and upwards.—Apply, THI 
= ss od ~ RELIANCE STEEL WORKS, Ltd.,  Cross-street 
| North, Wolverhampton. 2040 G 
Stanley’s Improved | 
solid mahogany case, with 
FOR SALE. ONE wo THOUSAND Steel a PETR OL 
CHAMBERLAIN and CO., DRUMS, capacity 55 U.S. gallor in 
3063 G second-hand condition, are OFFERED FOR s VLE. 


— Tenders are invited, addressed to MOTORJORGANISA 





dia. ee over table 
d 


TION G AS PLAN TS. The Engineer Office. 





- MOTOR, 600 R.P.M., 22 


BOILER, Rated TIONS, Limited, 59, Shaftesbury-avenue, Wed 


at 120 1b. w.p.. 
grate stoker and 





also steel chimney 
AI in new condition and 
aA, will be required to 


C., ; -Ty direct-acting feed gn 
with switch and starter.—Apply, FRANCIS MORTON 5 
2 , ; iv B may be seen yany 
2 1 dismantle and take delivery on site. 
Can be seen running Sell’s Advertising Offices, Fleet-street, 


——— NELSON 








OUR STEEL CHIMNEYS, 


Ww _— Box 234 


EC.4 3g | WILLSON LATHES 





diameter, with base plate complete ; a 
DANKS (Netherton), Ltd., Netherton 
843 G 





A.C. ann D.C. 
$40-volt, 50-period, 3 


SALE.—HYDRAULIC PUMPS, TU R BO-GENERATORS, 








for 2 tons per sguare inch ; 
ie 2411, The Engineer Office 


| HU HUGH WOOD AND CO. 





doming Sinead ponte Me 


2978 G 
FOR IMMEDIATE DELIVERY 
FROM STOCK. 


with condensing plant a Sin. centres, straight bed lathes, with 
E.C.C., 6600 or either 6ft. or Sit. bed 

with ‘surface con- Willson Lathes recently brought higher 

prices for second-hand stock than to-day's 

mixed pressure), quotation brand new from the firm 


5, in Good Running Condition : 


», with surface con 


sensing plants c conte 


SMITH, BARKER AND WILLSON, 


160-530-volt D.C., with con- 


RE WCASTLE: ON-TYNE. 
Png al ¥y _ Newcastle- on- Tyne. 





These engines are designed to give 120 1 i P. 
GENERATING 
é é éz é Le c.W 220-volt 

FOR IMMEDIATE DELIVERY 
AUXILIARY HAULAGE GEARS, 


Electric, Compressed Air, or Steam-driven. 
5 a 2 J 


YE, suitable for working with a pressure 
inch at the stop valve, i 


n. 
LAW RENCE-SCOTT COMPOUND-WOUND 


105 volts, speed 300 r.p.m., direct coupled to the above with 500 volts, 50 periods, or alternatively 500 volts, 


———- engine on a combined bed-plate. 
complete with 500 volts, 50 periods, or alternatively | 
500 volts, D.C. equipment 

Several STEAM or COMPRESSED AIR HAULAGE 
— double drums, cylinders 7in. bore by Qin. 


$i. Ton” Jeffrey EL tage 


One 24- "Ton Jeffrey EL ReTRIC 
gauge LOCOMOTIVE. 


Also 
Rech pee BLE FOR IMME DI A T E DELIVERY. 


COMPOU ge wou ND 
cou PLED GENERATOR. 


yN 00 r.P. 
5 E Ditto joan ou ie 78 Brookburst starting panels. 


TROLLEY Standard- t 


the above are rei ady for IMME Di ATE inspection 

SP! 
Starters ‘and Pulleys, ‘and in most cases Slide Rails. | ep - ANG E one VOUNDRY CO, W atford, ; 
2K 


, WATFORD MANFG. 
e driven “CENTRIFUGAL 


MACHINERY HALL, 
SOUTH HORTON-STREET, HALIFAN 


anp A.C. ; 
os Phone, 766; Wire, ‘* Lathe, Halifay."’ 
224-239 volts. mere 
220-volt, with 
, 50-period, 3-phase, . 
, 220-230 volts. QIN. New Gas Quality IRON PIPE, 6u0ft 
. 1lu-volt. ° screwed and socketed, at 2s. 2d. per ft. run: from 
.C., 119-volt. stock.—STANDARD RANGE AND FOUNDRY co 
, Robey-Electromotors, Ltd Watford. BOSD « 





DC. 
er aa - NEW PUMPING SETS and ENGINES. 5 B.H.P 
3-phase, slip ring, 9g Engine, 150 r.p.m., coupled direct to ‘* Roto” 
coats Pump, all mounted on one base plate. Output 
G. h a 25ft. head, with Water Tank 
| Pipe and Silencer. Original cost, £150 each set. Our 
price, in perfect condition, tested and never been used 
|< cal also a huge quantity of Heating Stoves 
for details if interested.—STAN 


, 600 r.p.m., with 


complete with 


lerts 
V7 « 





Hunslet Engine 


.. insured 140 Ib 


cU TE R HOSE, a &e. 

atch a FOR EARLY DEL IV oe. 
Thompson STRAIGHT-TUE 
inspection, standing or 


y 70 tons of a per hour Hf ; 3 
SW , and immediate despatch can be had. 


| fitted with sunerheaters ‘and special 
paving a capacity of 60 tons of coal jin. 
TW oO E ng zine- drive n Muss grave 
— new and never one 60 Ib 


suitable for loading coal, coke, s ; 
: ° —— 60 Ib. 





" insured 70 Ib. 
i Economic type, with 
superheater, insured 


renee FOR DISPOSAL.— 


+ 
Tangye ENGINE (STEAM), 3 
ce, 80-85 F.p.m., with split plain fly-wheel, 
diameter crank shaft. 
‘Tangye ENGINE (STE AM), 
stroke, 90 T.p.m., with rope fiy- ‘wheel, 


shaft. 
Robey VERTIC. — STE AM ENGINE. 12in. bore by 


, Clayton and Shuttleworth, complete with all 


, by Davey-Paxman, 


., insured 100 Ib. 
All the above are complete with fittings and ready | 


| to be put on to rails 5 : 
NE 144- Tube G REEN’ s ECONOMISER, in Three 


- orking pressure, nearly 
Landon, cylinder in tank Tacket bore 


ONE, ‘Second-hand HYDRAU Lic PRESS. 4ft. | 48 tubes each coction 20 ne w condition. 
Also. Hill e Patent ‘Automatic SAW y -~ gd pressure 1200 lb. per sq. in., | 


« pressure ot 2001. || MOST MODERN “ DISH END” TYPE, 


2500 gallons per hour against 
suse thoroughly overhauled. 





am.—F, PRATT and co. 





ccekdine aon 1200 Ib. 
. in., by John Shaw and Co 








rising and falling table, eight spindle speeds, ne. 


ELECTRIC MOTORS, from 
IGINES, tion traverse, - goog 12tin. 
hy » 


PORTABLE STEAM EN 
.H.P.; STEAM BOILERS, CRANES, 
Mac ‘HINE TOOLS of every 
double back-geared, 
thoes: poe cones, admit between “eeiges 4ft.. 
head a {no change wheels 
TH 





diameter steel ioe 
“two Cc lifton and Baird, 
b * water gauge at 1700 revs. per ‘minute. * emer “tg MACHINE, 
, The Engineer Office. 77 











and S.C. _ ENGINE LATHES, 
centres, 8ft. gap bed.—Can be inspected in 


* SAL E, TWO 5.8. TWO u mused | G RIDE EY AUTOMATICS 


| Highroad Well, Halifax. | WOLVERHAMPTON, Eng. 





TEW CREOSOTED CROSSINGS and SLEEPERS, 
in quantities from 100 to 10,000. 8 
2026, The Engineer Office 








ee States |For continuation of For Sale 
makers Manning- | Advertisements see page CV 








an |STOCK BOILERS 


Ruston-Proctor, 


tubes to a row, 





tandem Compound 
P IMP, aay | 


With Corrugated Section. 
1 30f. x Oft Sin. x 180 Ibs. 


= 
v 


ett. and sort. st: 1) B06" x gee. Bin, x 160 lbs WP 
26ft. jib; makers,/] 2 3O0ft. x 8ft. Gin x 150 Ibs. wpe 
|| 6& 30ft. x S8ft. Bln. x 120 Ibs. w.© 
GILMAN, jj, 30ft. x 8ft. Sin. x 160 lbs. W.P 
BIRMINGHAM. i16 SOft. x Sf. 3in. x 150 lbs, WP 
a, Dipmination. || 2 30ft. x 8ft. Sin. x 120 lbs. W.P 

802 G 


Also other Sizes and Pressures ready 
for immediate despatch. 


“sin WTC | JOHN THOMPSON (Wolverhampton) Ld 
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THE INTERN i, ae \\ \%, 
“MOTOR BOAT MARI NE 


he. 















learly 

























HIN} 
Ma: 


UTO 








: = ed iby The Soc “The” of Motor Manufactu s & Ir ade S etd. 
! we atio jon with T Ship & Boat Builders” Associat 
: he Br ritis h Gos GO I“En ngi ne Manufacturers Ass 








hous 








MAR: 1290" 1920 


Oe aa Se 














Space application lists close January 5th, 1920. 
Full particulars from the Exhibition Manager, 


Society of Motor Manufacturers and Traders, Ltd., 
83, PALL MALL, S.W1. 


|VOSPER & C9. LTD: Porrsmourn 


Telegrams—Repsov, Portsmouth. ESTABLISHED OVER 50 YEARS. Telephones—2137 and 2138, 


ENGINEERS & SHIPBUILDERS. REPAIRS OF ALL KINDS. 











WE CAN QUOTE FOR SMALL VESSELS, YACHTS, TUGS, BARGES, 
STEAM & MOTOR LAUNCHES. 


VARIOUS SIZES OF STEAM ENGINES. & BOILERS BEING BUILT. 





Reasonable Prices and. Quick’ Delivery. 















































j 

MCKENZIE & HOLLAND LID. 
i Telegrams : MACKSIG,;SOWEST, LONDON. Telephone No. : 6700 VICTORIA. 
RAILWAY SIGNALLING LATTICE STEEL MASTS. 

i ; . LEVEL CROSSING GATES. 

i _— AUTOMATIC TRAIN CONTROL. 

‘ 2s BLOCK INTERLOCKING 

; EVERY DESCRIPTION. INSTRUMENTS. 

| 638, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 1. WORKS: WORCESTER. 7 
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<LIAMS-JANNEY 


= (MANUFACTURERS VICKERS LIMITED) 











ee) 


S.WINDLASSES, WINCHES8 
>LIANCES;MACHINE TOOLS. 


ti table y Ale forany, e where It is desired to convert & 
ron) snd mn decircton ftoanipintey vartele, 
¢22 C70 Sn ir eeciaaan relic n fap sterling Lae 


@ ,* «4 
= 2 es 
Ce 


@hese Machines 
are nade 772 9 Si5z,es 
eapable of transnutling 

_ S012. 2002001 P 

















OUR. AIM: 


To supply modern High-Class Machinery and Plant the most serviceable 
and ecortomical for its respective purpose. 


OUR SPECIALITIES : 


Briquette Machinery for Coal, Iron, Copper and Low Grade Ores and 
Residuums of all kinds (Note—No Binder used). Tunnels, Continuous 
and other Kalas. Chlorodisers. Brick Machinery for Clay, Shlica, 
Lime-Sand, Shale, Clinker and Slag Bricks. Hydraulic Presses. 
Ball and Tube Mills, and Grinding Machinery. _ Brass Billets, Bars and Ingots. 
Extruded Brass Rods. Brass Stampings. | Brass and Aluminium Castings. 


OUR FIELD: 


The Globe. Plants working in Great Britain, Norway, Sweden, Hungary, 
Belgium, France. Italy, Germany, India, Africa, United States, Spain, 
Brazil, Argentine, Australia, &c. 


TELEGRAMS. | ar : eras = ein ues TELEPHONES 
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MACHINE CUT 


HEREVER there is 
a use for a gear-—in a 
lathe, crane, pump, 
compressor, machine tool, or 
any kind of gear-driven machine, 
there is always a Double 
Helical D.B.S. Gear ready to 
do the work more: efficiently 
and with less wear and tear. 


Write to day for our hook on Double 
Helical Gear post Sree from Dept. C. 


DAVID BROWN & SONS 


(HUDDERSFIELD) LTD. 
Park Works, Lockwood, Huddersfield. 





THE MOST EFFICIENT AND ECONOMICAL 


CASEHARDENING COMPOUND 


By the use of D.B.S. Carburiser a depth of casing can be obtained at a 
temperature of 820° C. equal to that ‘obtained by other casehardening compounds 
in the same time at ;:temperature of 920°C. This is «ne of the many 
reason’ why .you should use D.B.S. Carburiser. Our Booklet, entitled 
“Casehardening,” goes more fully into the subject and contains numerous 
illustrations of test=p‘ecés, etc. May we send you a copy to-day? Post 
free on request to Dept. “C.” 


ENSURES RAPID PENETRATION & UNIFORM. RESULTS 


DAVID BROWN & SONS (HUDD.), LTD., PARK WORKS, 
LOCKWOOD, HUDDERSFIELD. 
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“HYDRAULIC 
FIGHTING 
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\ 
Nada 


LG Gv ~ . 
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SS 
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IN QA GCG ry . WE Qs 


SQQQN®SS } : 
“SAN P 


12000 TONS PRESS BENDING 
ARMOUR PLATE 
At Messrs. CAMMELL LAIRD’S WORKS 


DAVY FORGING PRESSES 


Increase your production. Improve your product. 
Reduce your running costs. 


























Our New Intensifier Steam Saving Gear and Lifting Cylinder Con- 
trolling & Steam Saving Gear render the Davy Forging Press 


THE MOST EFFICIENT AND ECONOMICAL PRESS MADE 


Our Motto is: DRPOGRESS 


DAVY BROS., LTD, 


SHEFFIELD. 
——<———— TELEPHONE- F#B8OO (5 LINES) 


° TELEGRAPHIC ADORESS '-"“MOTOR, SHEFFIELD 

















WE ALSO SPECIALISE IN 


MODERN ROLLING MILLS. 



































; ~~ Representatives :- (TD 
UT NEWCASTLE & DISTRICT '- WAAAATLEY, 2/, MOSLEY S7 NEWCASTLE-ON-TYNE. 
BIRMINGHAM & DISTRICT :- A.WLEACH, BROOAFIELD HOUSE.NEWPORT, SALOP. 
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KERR STUART'S 


HAVE REPLACED THE LARGE STOCK OF LOCOMOTIVES WHICH THEY HELD IN PRE-WAR DAYS BY AN EVEN LARGER 
STOCK. THEY HAVE NOW 130 LOCOMOTIVES IN STOCK AND PROGRESS. 


THE ABOVE ILLUSTRATIONS ARE OF LOCOMOTIVES READY FOR LEAVING AT A MOMENT’S NOTICE. 


5, BROAD STREET PLACE, LONDON, E.C. 2. WORKS, STOKE-ON-TRENT, 
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PROMPT DELIVERY of all sizes ranging 
from 14in. to 28in. stroke. 

Powerful Helical Double Gearing. 

Oil Reservoir to Ram. 

Wide Bearing Surfaces. 

Extra Wide Belt. 

Roller Bearing to Countershaft. 





SOLE AGENTS: 


GASTON, LTD., 


Machine Tool Department, 
Telephone: London Wall! 3040. = 
™ Panes ielini ian Led., London. 20, Bishopsgate, E.C. 














i RP Pea earn 


THE LEEDS FORGE Co. Lr. LEEDS. | 


Pioneers in the Design andjManufacture" Pressed .Steel Underframes and Bogies, and All-steel Railway Passenger Carriages and Wagons. 











Sg MINS Se 









































Uganda Raliway. 

| Bogie High Sided Londen Office 
Wagon, 4 
with Pressed Steel 38, Victeria Street, 
| Underframe and Bogies, 
‘ _ oy Westminster, S.W. 1. : 
Lane’s Patent : 
Corrugated Pressed 3 
Steel Doers. ‘ 
i 
eo ais ll : 
§ red or ; 
“cor DOUBLE HELICAL GEARS cons, | 
Standard : 
WORM & SPUR REDUCTION GEARS .Svns<,. | 
EVERY OTHER DESCRIPTION OF GEARING ACCURATELY MACHINE CUT, : 
LLEWELLINS’ = | 
MACHINE CO. | 
BRISTOL, : 


also specialise Precisi 
Gear Cutting for Gancuae 
and ether work equirin 
treat accuracy, Ki 





Jabba 


SHAF TING. 


- @OVAN SHAFTING & ENGINEERING CO., LTD., GLASGOW. 


Phone: GOVAN 653-664. Telegrams“PEDESTAL, GLASGOW.’ 
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Skefko Kills Friction. 
SKEFKO Ball Bearings 
he'p engine develop more 
power. Cut down fuel 








































consumption. Resist 
wear; retain oil; with- 
‘ : stand radial and axial 
ia ; loads, and are non-heat- 
ing. Essential to efficient 
running, especially if con- 
ditions compel excessive 
loads. 
The 
‘ SKEFKO BALL BEARING Co., Ltd., 
: Head Office - LUTON, England. 
4 London Office - 28, Victoria Street, 
: Westminster, S.W. 1, 
3 Glasgow Office - 45, Bothwell Street, 
b Birmingham Office - 14, Temple Street. 
3 
; 
Es 
- 
i 
3 
or , 
eet, } 
r % 
rder 2 
UT, ‘ 
: 


isi 


ight 


i Trafford Park. 
| MANCHESTER. 


cuscrace. CRANES 
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sd WINCHES 
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RUSTLESS‘STEEL. 


hm VANAVO) of OE Obs) © LO) 0G cl Cron BH PAAV Eh oy DD 
3 SHEFFIELD: 





SPAN NERS 


Single and Double-ended. All sizes up to 2in. supplied from Stock. %J 





SPECIAL SPANNERS MADE FOR FOLLOWING TRADES: 
Engineering. Motor Cars and Lorries. Machine Tools. 
Shipbuilding. Agricultural Implements. Locomotives. 
Constructional Bridge Building. Railway Permanent Ways. Water Departments. 


ARMSTRONG, STEVENS & SON, 


Registered Offices: Works: WILLENHALL, 


ee I RMINGHAM. STAFFS. ape cog 


vw —_— a 
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Bristol, eye (Mon.), = PREOn. 


Drill Hall Roof, Designed, Constructed, and Erected by John Lysaght, Limited. 


BRIDGES. GIRDERS, ROOFS, BUILDINGS. 


Chief Offices— “ST. VINCENT Ss S SON WORES. BRISTOL ia jon Office—36 | PaO Sec ST., E.C. 











CAMMELL LAIRD 


& CO., LTD. 














SMITE SE 





SPRINGS \ 
BUFFERS 


TYRES 
AXLES 























Se ee 





SHEFFIELD. 


LONDON OFFICE: 
8, Central Buildings, 
Westminster, 
S.W. 
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REDMAN LATHES 


Increase your Profits 


They have an established record in the Machine Tool field of, running with few break-downs. With Redman Lathes you have 
less time lost for repairs to the lathe, and your lathe hands are always producing. 


BECAUSE This is a big factor in buying Machine Tools. 


One of the best recommendations for any tool is its list of users, and upon application we can furnish the names of several of the 
largest Firms in Great Britain who are regularly using our Tools. 


Lead ' Toll 








See i | 
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Built in Five 
sizes, 

63", 83", 103", 

12:" and 143" 


Centres. 
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103“ Centre General Purpose ,Lathe. 


C. REDMAN & SONS, L” 


Kingston, HALIFAX, England. 


Telegrams and Cables: ‘“* PLANERS, HALIFAX.” Telephone: 308. 
Codes: ABC 5th Edition; Liebers 5 Letter: Marconi International. 


A 


oA 
eB 
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 BAYLISS'S CASTINGS 
aT ie "Tinh & STEEL BAR, 
RO LLS nin cn, s. 


GIVE THE BEST IRON FENCING & GATES, &c. 
HEETS. ' 
SURFACE TO S Catalogues Free. 
CANNON STREET, 


Bayuiss, J Jones & BAYLISS, LTD., WOLVERHAMPTON & LONDON, E.C.4 


R. & W. HAWTHORN, LESLIE & GO., LID. 


NEWCASTLE-ON.-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, &c. 


Marine encase and Shipbuilders. 























Teleg Add.—LOCOMOTIVE, NEWCASTLE-ON -TYNE. ESTABLISHED 181°} 
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THE UNBREAKABLE PULLEY AND 
MILLGEARING COMPANY L™. 





———— WROUCHT IRON PULLEYS - SHAFTING - PEDESTALS 





wy 
HANGERS - BRACKETS & GENERAL MILLCEARING 


HIGH CLASS BEARINGS OF ALL DESCRIPTIONS 























ECONOMICAL 
TRANSMISSION 
OF POWER 






COOPER ROLLER BEARINGS - FRICTION CLUTCHES 





HEAD OFFICE— WORKS— ASSOCIATED WORKS—THE 
56 CANNON STREET, E.C. 4 WEST GORTON COOPER ROLLER BEARINGS 
TELEPHONES—6131 CITY MANCHESTER CO., KING'S LYNN 
TELEGRAMS— HORSEPOWER TELEPHONES—5640 CITY TELEPHONE—25 KING'S LYNN 
CANNON TELEGRAMS—STRENGTH TELEGRAMS—“ BEARINGS” 
LONDON MANCHESTER KING’S LYNN 




















WARD, HAGGAS & SMITH, | 


Head Office and Works’ - VICTORIA PARK, Tel, Now 8 Kelley, 
Glasgow Office: 


Lendon Office: 
38, Vietoria Street, Westminster. KEIGHLEY 23, Hope Street. 
Pelephone: 3190 Victoria (2 lines). e Telephone: 210 Central. 
Tel. Address: “ Vilvalle London.” Tel Address: “ Fairman Glasgow.” 


| 
a 





ILLWSTRATION OF 24° SWING SURFACING AND BORING LATHE. 


THE ENGINEER Dec. 26, 1919 


—_—_— 














( LAURENCE, SCOTT & G17? 


TEL.ADD-GOTHIC NORWICH «+ N ORWICH © PHRONEN?S 1362&1363 


CRANE MOTORS ueavy work. 











an fF FICE CUUM— 


For steam turbine eee a high vacuum 
can be continuously maintained by the | 


4 Multijector 
Wie Air Pump 


(Mirrlees-Leblanc System). 
SIMPLE, EFFICIENT AND RELIABLE 
SMALL, SILENT AND CLEAN, 
CAN BE OPERATED WITH MINIMUM SKILL & ATTENTION 


NO MOVING PARTS. NO FOUNDATIONS. NO j LUBRICATION. 
COSTS FOR RENEWALS AND REPAIRS ARE NEGLIGIBLE. 


Practically the whole of the heat in the operating 
steam can be recovered in the feed water. 


wens. RP THE ar, 4 Te oe 
Simple a | IRRLEES ATSUN UMP, ANY err, 
For a 5000 kw. plant LTZ. n ll 


this pam weighs 971b SPECIALISTS IN CONDENSING PLANT, For a 5000 kplan 


and uses 880 |b. oper- his pump weighs 


ning seam rer host. Head Oftice & Works : SCOTLAND ST., GLASGOW. 2b tndtses Za, 


London Office: 122, CANNON STREET, E.C. 4. ne 


————— 
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DEAN, SMITH & GRACE c20=, |! 


LATHE MANUFACTURERS. KEIGHLEY. 


Ss 8 8 


LATHE DESIGN. 


FUNDAMENTAL PRINCIPLES :— 
STRENGTH, RIGIDITY, POWER 
ACCURACY, SIMPLICITY, 
DURABILITY. 











Ss 8 8 


A few of the practical examples o: 
ese principles embodied in the D.S. & G. 


Unbreakable steel gears in feed-box 


RESULTING IN 
Handiness in use, with reliability un- 
der long and strenuous service. 





Ss 8 8 


Write for Particulars 


















OF EVERY DESCRIPTION 


MEE 


‘Saber High Speed Circular Saws. 
" Special” Alloy Circular Saws. 
Chrome Alloy Circular Saws. 


Band Saws for Culting Melal. 


set SHEFFIELD. | 
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FEED WATER 


HEATERS 


(ROW'S PATENT), 


For 
SOFT 
WATERS. 








imparting a high temperatuce to Boiler 
Feed and SAVING trom 18 to 20% 
of Fuel. 


Saves tke Boiler trom straims and eases 
the firing. 


Made in any sise from 10 1.H.P. 
upwarde. 


When enquiring please state weight of 
water to be heated, size of exhaust, I.H.P. 
of Engines, and the quality of the Feed 
Water. 





Class B. 
For HARD & IMPURE WATERS., 


INTER-HEATERS 


To go between low-pressure cylinder and 
condenser, 


RE-HEATERS 


For fixing between high and low-pressure 
oylindess, 


ROYLES Lines, 








For economising Exhaust ‘Steam andi 


Not dependent on Coal, 
Wood or Electricity. 


THE ENGINE 
FOR EXPORT. 
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ARSONS  —— Veen’ at \ 


PARAFFIN \ 


ENGINES 


FOR ALL 


POWER 
PURPOSES. 





vom memes naman ‘; 









Immediate Starting. 






Close Governing. 


Complete in Detail. 


THE PARSONS MOTOR CO., LTD. 


‘TOWN QUAY WORKS, SOUTHAMPTON. — %-""°70"5; 


“Columbia” 


Bright Cold 
Drawn Mild Steel Rounds, 
Squares, Hexagons, Flats and 
Special Shapes. 





Tel. 342. 


































Free cutting, uniform throughout and true 
to size. Suitable for case hardening. 


Supplied well greased in 5 cwt. cases. 


“Columbia” Pare and 


Polished Shafting. 


All bars absolutely true to gauge 
and accurately straightened, 




























Telegrams: Integral, Holb., London. Telephone: No. i562 Holborn 


COLUMBIA STEEL & ENGINEERING Co., Ltd. 329, High Holborn, London, W.C.1. 

















ESTABLISHED 1830 


Vulcan Locomotives 
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THE VULCAN FOUNDRY, LTD. 








NEWTON-LE-WILLOWS, LANCS. 





IRLAM, MANCHESTER, 
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"GROUP SHEWING “TYPES. 
___ LION PAt 
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Write for Cataiogue ». 
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BRIDGES, 
PIERS, 
JETTIES, 


Concrete Piles and 
Foundations, 


Harbour and River 
Works, 


Storage and Factory 
Buildings, 


Water Tanks and 
Cooling Towers. 





Quay Wall. Total Length 1800 Feet. Depth of Water 43 Feet. 


MMMM MM MMT 





| 


REINFORCED | 


CONCRETE 


WE SPECIALISE IN DIFFICULT CONTRACTS. 
SEND US! YOUR ENQUIRIES. 
Undivided Responsibility for Design and Erection. 








ESTABLISHED 1904. ON ADMIRALTY & WAR OFFICE LISTS. 
Offices— . 
25 & 124, VICTORIA ST., WESTMINSTER, London, S.W.1. 


Yard: TILBURY DOCKS. 
Telephones— Vic. 3565 & 7263. Tilbury, 67. Telegrams—“Reconcret Vic, London.” | 
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ass, FROM TAR OIL 


Hi. ei ater 


=p, PORTABLE LIGHT 





ieee) OR KEROSENE. 
500 'to-4000 Candle Powe: 


Over 20,000 Sold. 


For Engineers, Builders, 
Contractors, &c., 
ADOPTED BY TWENTY-SIX GOVERNMENTS 








20 eWELLS HEATER 
PORTABLE — HEAT From 


NS PETROLEUM on KEROSENE 





TYRE EXPANDING, BENDING, STRAIGHT- 
ENING, SETTING, SHRINKING, &c. 


WELLS’ 
INCANDESCENT 
OIL LAMPS 









For Inside or Out- 
side Lighting, from 
300 to 1,000 c.p. 


A cheap, brilliant 
and Shadowless 
Light from Paraf- 
fin or Petroleum 


Removable Vapor- 
iser. Quickly de- 
tached and readily 
cleaned. 


KETTLE TORCH LAMPS. 
THOUSANDS SOLD. 








Largely used by Con- 
tractors, Collieries, 
Steam Trawlers, 
Trench Work, &c. 





35 
2s 


LARGE FLAMING 





LIGHT. 
No. 18 3 Pimts. 
ENGINEERS’ HAND LAMPS 





For KEROSENE, 
PETROLEUM or 
PARAFFIN. 


Bae «cc ce «x os HRS 
Me Oi c. ae, ae cs 


TORCH LAMPS. 


For Sperm, Rape, Colza or’ 
other heavy Smokeless Oil. 
Also used for Kerosene. No.5 
}-pint, Hook No. 3 as shown 








No. 5a 3 pint. No. 58 1 pint. 


MOULDERS’ 
LAMP. 


Burns ordinary Petroleum 
or Paraffin. No. 20. 


WELLS’ REMOVABLE BUNG POUR 


For emptying Cask 
without Pump, Tap 
or Stillage. 


Instantly applied. 






















All waste 
and mess 
preven- 





WELLS’ OIL GAS 
GENERATING LAMPS. 


Light from Kerosene or 
Petroleum, wit out Wick. 


NO SMOKE OR SMELL. 


Perfect Safety. No Ex- 
=| plosive Naphtha used. 


Thousands Sold. 


No. 12 3 hours 
13 5 
14 7 





A1968 
A.C. Wells &C0.° Minion wwe 


Works: Carnarvon St., MANCHESTER. 
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—— Every part 
——_ true to 








Wo | 


ENGINEERING 


COMPANY LTD. 


POSSILPARK —— GLASGOW. 
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\ DELIVERY FROM — CHAINS FOR ELEVATORS, 
| STOCK. panniey PURPOSES 
A BAGSHAWE & CO., LTD., 


Dunstasce Works, DUNSTABLE. 


% 





1919-35 
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(OL.DHAM) LIMITED: 
MANUFACTURERS OF ALL TYPES OF MACHINE TOO1.s 


A NEW FRICTION APRON LATHE. 


oo ati TRANSVERSE FEED. 








MICROMETER COLLARS ee 
FOR ADJUSTMENT 


~ (LONGITUDINAL FEED. 


3 CHANGE FEEO LEVER CAN 
BE OPERATED WHILST 
RUNNIN 
ro , ag HANDLE FOR RIGHT AND 
ier at LEFT HAND FEEDS 


HANULLE FOR SCREW cUTTING 





~ FOOL-PROOF INTERLOCK:*'3 
OcVICE. 


8}in. Centre S.S. and S.C. LATHE, with Straight Bed and Friction Apron. 


This Machine is also built with Gap Bed, and can be supplied with Centres 64in. and 104in., and with 


bed of any length. Full specification and prices upon application. 


a. GLOBE IRONWORKS, OLDHAM. — 


Haigh, Oldham. 











AUTOMATIC CENTRIFUGAL 


FRICTION CLUTCHES 


FOR EASY STARTING WITH AC. SQUIRREL CAGE MOTORS. 


FROM i-H.P. TO 1500-H.P. 





THESE CLUTCHES 
REDUCE COST OF MOTOR, 
PROLONG LIFE OF MOTOR, 

REDUCE CURRENT CONSUMPTION, 
HAVE NO WEARING PARTS, 
ENTIRELY DISPENSE WITH ALL 


STARTING DIFFICULTIES. 


COVER PLATE~, 





CATALOGUES POST FREE. 








PLEASE STATE HORSE POWER, SPEED aND TYPE OF MOTOR. 


IF YOU ARE HAVING TROUBLE WITH THE STARTING UP OF YOUR MOTOR, WRITE TO US. 


THOMAS BROADBENT & SONS, LTD., HUDDERSFIELD. 
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The “Double-Spindle”’ 
Hartness Flat Turret Lathe. 


HE Problem of the Manufacturer 
is that of getting the greatest output 
of the required quality per machine. 


UA 





The machine herewith presented has been 
successful in solving the manufacturing 
problem in its own field. 


The ‘“ Double-Spindle” Hartness Flat 
Turret Lathe machines moderate sized cast- 
ings, forgings and certain classes of bar 
work in large lots for quantity production, 














In addition it may be used as a Single Spindle Machine of larger capacity. 


WRITE FOR FURTHER PARTICULARS. 


JONES & LAMSON MACHINE COMPANY, 


UOC UMUC TT 














= gg 109, QUEEN VICTORIA STREET, LONDON, E.C.4. sree A 
= Franee, Spain and Belgium : F, Auberty & Co. 91, Rue de Maubeuge, Paris. 
tml iii. icc 
ae oe ae da oe we ae oe ae ayeae Seah ala" als" ah" ale "ale" ale"als"ghs ae "ale"ais"als"gh"ale"ahs" ahs" "as" als"al "ae 
EESSECES ESTEE SCS ESSE ES SESE eee 
es ot 
oe aed 
i : 
33 ELECTRIC ai 
hep ee 
ope ae 
apale ee 
wets eae 
ape . eee 
oeae apres 
oeate oe 
ape opens 
oes eels 
opel ape ° wens 
fe For all purposes. To any specification. 2 
ape eee 
ha apes 
ape eels 
ae in al er apes 
aaa adele 
ne ce 
London Offic Telegrams: 
77 7, COCKSPUR: sr. JOHN M. HEN DERSON & CO.j  crones, tierdcen 5 
ra Tel. Pier 8983. pa 
bas Telegrams :— * Tel. (3 lines): ofan 
ra tiiiee Die” KING S WORKS, ABERDEEN. Central 3162. 1x 
ape open 
ape eee 
aja ; opens 
annie aSeste 
apes aes 
i , — : 
i On Admiralty and Lloyd’s Lists. :: a 
oe a) 
ane apostle 
res Ea 
enone eda ne ne ae ne ae eof te ee a ae eae we ae wn ae a nm me ge ge ee ge ge age oe ae a ea een ene 
Pebodhhaeeeme ane eehe eee ee gee ee nee ae age ge wn ae ae age ye aaa ae oe ae ne meme eee 
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HARPERS corrvmen LIMITED. 





























| THE “MOWAT” PAT. 
FRICTION CLUTCH. 


GRIP POSITIVE AND 
| EQUAL AT ALL POINTS 
OF TREAD. 





EXTREMELY SIMPLE AND 
ABSOLUTELY EFFECTIVE. 


SUPPLIED FOR ANY 
SPEED OR POWER. 


reer reece 7 
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We WERE THE FIRST TO | 
SPECIALISE SOLELY IN 
THE MANUFACTURE OF 
ACCESSORIES FOR THE 
TRANSMISSION | 
OF 
POWER. 
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Snecialists in the Manufacture of Belt Pulleys, Rone Pulleys. El Wheels. Gear Wheels, Shafting, Pedestals and Fixings 
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PLACE YOUR ORDERS FOR 
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BRITANNIA WORKS. 


J HOPKINSON&C?L™ 
UDDERSFIELD. 





























ae THE ENGINEER | Dro. 26, 1919 














WARD CAPSTAN LATHES 


FOR 


IMMEDIATE. DELIVERY 








SPECIFICATION 





Height of Centres- - . - -  6$in. Longest Useful Travel of Capstan 
Dia. of Hole through Spindle - - 2tin. Slide when Revolved by Hand Nin. 
Swings over Top Slide of Saddle - 6 #in. Total Length of Bed - . . - 5ft. Gin. 
Maximum Distance between Tool Maximum Swing over Bed -— - 18}in. 
ate See es eg = -  12in. Number of Spindle Speeds -_ - 12 
Will Admit between Front of Chuck Number of Feeds to Saddle - - 4 
and Capstan - - - - - 18in. Number of Feeds to Capstan Slide - 6 
Dia. of Tool Holes in Capstan - — Tin. Number of Different Threads which 
Longest Useful Travel of Capstan may be Cut with the Two 
Slide when Auto. Revolve is used 8in. Leaders supplied - - - - 8 





H. W. WARD «& C® L™. 


LIONEL STREET, 


BIRMINGHAM. 
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Mi. 7 
H.P: Stop Valve. 
L.P. Stop Valve No. 200. No. 206 Cast I P L.P. Stop Valve No. 201. 
125 Ibs. Working Pressure. 200 Ibs, Working Pressure. 300 ibe ~ po 125 Ibs. Working Pressure. 


aere- See --<8 
1 0 ee ad 


‘ 









ittietedd © Lt a 


fn ne-e--p-------, 
wEtas..- 


Size of Valve 
Size of Valve 


A.. , ea 


ae 


85 | 112 | 170 | 235 | 310 | 400 





; H.P. Stop Valve. 
L.P. Stop Valve No. 202. iis lh tis tea yng oo L.P. Stop Valve No. 203. 
125 Ibs. Working Pressure. 200 Ibs. Working Pressure. 300 Ibs. Working Pressure. 125 Ibs. Working Pressure. 
< = ee a E--- ----<- ze ‘ 


s 


ee Tee | 


aol 






' 
t= eh mo epg 
' ‘ 





Size of Valve 


A.. Ase co ce oe 


) 





H.P Parallel Slide V : - , : 
No. 260 Cast Iron ame nngyp lt — Steel L.P. Sluice Valve No. 270. L.P. Sluice Valve No. 275. 
200 Ibs. Working Pressure. 300 Ibs. Working Pressure. 125 Ibs. Working Pressure. 125 Ibs. Working Pressure. 
ipo ae — ------3 +<+-<<— --—=s 





~---p---~4 


Size of Valve 2°) 2 


A 2. 4 7 


. 


Catalogue 25S giving full particulars of above and many other types of “Sentinel” Valves free on application. 





Alley & MacLellan, Lid. 


Sentinel Works, GLASGOW. 
Sia 
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Fig. 1 D.—‘* DAVIDSON "’ STEAM PUMP, as mer in the’larger sizes. 
For Boiler Feeding, &c., to 150 Ibs. Press 


Cnceccomguamacataaa rl eS Uses Less Steam than 
Highest Economy yet en. Se : i a Fly-wheel Pump. 
attained. : — 


~~ —e —— Smoothest in work. 
Uses Less Steam than \ a ee ‘ ing. 


a Duplex Pump. Great Range of Speed 


Fig. 6a D.—HYDRAULIC PRESSURE PUMP. For Pressures from 1500-4000 Ibs. per sq. in. 
For operating Hydraulic Presses and Machinery. As a Portable Test Pump driven by 
steam or compressed air it is used for Testing Piping Installations on board ship. 























Fig. 22 D. 
‘‘DAVIDSON’’ INDEPENDENT AIR PUMP. 
Fig. 50 D. For Steamships, Yachts, Electric Power 


“ - Stations, &c. Fig. 50 TD.— 
DAVIDSON’’ ECONOMICAL SET OF BAILEY’S “DAVIDSON” BOILER-FEED 


BOILER FEED PUMP. PUMPS, with AUTOMATIC CONTROL. 
Manufactured by 


SIR W. H. BAILEY & CO., LTD., 


At the ALBION WORKS, SALFORD, MANCHESTER. >= 
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Head Office: 
42, RUE D’ANJOU, PARIS 


LONDON OFFICE; 2 and 3, NORFOLK STREET, STRAND, W.C. 2. 





SCHNEIDER & C" 


(8°), 


Tel.: Central 2033. 
































6-wheel coupled Locomotive (1848), 


ened Senn cnte 





ee 


pe To Sa 





built at Messrs. Schneider’s Creusot Works. 








one of the first built at Messrs. Schneider’s Creusot Works. 





Schneider Locomotive, Pacific, 158 Type, for the Paris-Lyons-Mediterranean Railway, 
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rnc cre sae sv ate ences cand teen 


Selamendes 


is the result of 48 years’ combination of science and engineering experience 

in conserving costly boiler heat. 
Below are shown details of two entirely independent tests which establish beyond dispute that a saving of 
80% to 84% in condensation is effected by the use of Bell’s Composition. 





Copy of report of the Whitworth Engineering Laboratory Summoery of report of tests made by Messrs. Lake & 
(University of Manchester) Steam Fipe Covering Tests. | Currie, Consulting Engineers, London, with 
’ . r ° oe ° ye 7 . . x o.e 
Bel’s United Asbestos Non-Conducting Compositicn. Bell's United Asbestos Non-Conducting Composition. 
M an thickness of covering . ; i Sa nis 2.11 Mean steam pressures absolute «. one sien nes een 154 
Water condensed per sq. ft. of external surtace of bare Mean steam temp. Far. a won a eco jas aR” 
_ bipe per hou a hes sae rite es a 08 5 Ibs \ Mean Ibs. condensed by the bare pipe per sq. ft. per hour 0.9898 
Water condense per sq. ft. of external surface of covered Mean I's. condensed by the covered pipe per sq. tt. per hr. 0.152 
bip> per hour ose ae — bes a 0-162 Ibs Mean difference of temp. Far. of external air and steam 
Percentage efficiency a on pan = oe . $l supplied... ane iesik re = née : cacte 
Mean Ibs. condensed by the bare pipe per sq. ft. per hour 
per deg. Far. diff..of temp. . eee : = x 
Mean Ibs. condensed by the covered pipes per sq. ft. per 


x 37 


K 284° 


VAI 
In accordance with these tests, the coverirg when applied td a ea 
one-inch pipe in a layer of not less than 2.11 inches thick conforms I or deg. F ff. of t 
to the standard 1 ed by regulation 6 (©) of te regulations \ —_— = bated dene ite es ig ee i 
dated December 2 1911, made by the Secretary of State under cares Reser we 6 * — a ‘0 ech Tait 
the Factory & Workshop(Cotton Cloth Factories) Act, 1911 (2 Geo. Approx. relative % condensation in covered pipe 


5, c. 21), as to humidity and ventilation in Cotton Cloth Factories. This equals a saving in condensation of 83% 




















Samples and Catalogues on application. 


Bell's United Asbestos Co Ltd 


Pioneers of the Worlds Asbestos Industry 
Southwark Street, London.S.E.1. 














- 


A. G. MUMF ORD... Colchester 


CONTRACTORS TO | 
BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 
FOR THE COLONIES, AND FOREIGN NAVIES. 


inert “DUPLEX” 


== Dumps 


FOR ALL DUTIES. 







































































LOW SERVICE PUMP «foo Le veNHiOnL 


FITTED WITH 


MUMFORD’S ADJUSTABLE ue 2 * » BOILER FEED PUMP, 
“ICEBERG” 


MARINE PATTERN 
VALVE GEAR. HORIZONTAL 


ae earece ~~ Tide | mm oR 
\ POLL PARTICULARS & ILLUSTRATED CATALOGUE ON APPLICATION. 
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THE CHASSIS MANUFACTURER KNOWS! 


G FRIKING proof that this knowledge is being 

largely used in the interests of prospective 
purchasers of commercial vehicles is furnished by 
the Roads and Transport Congress and Exhibition. 


Of the total number of solid rubber tyres fitted to 
wheels 50°3 per cent. were Dunlop—the remainder 
being divided between fourteen other makes. 


There is only one explanation: DUNLOP QUALITY. 


DUNLOP RUBBER CO., LTD., 


Founders of the Pneumatic Tyre Industry, Aston Cross, BIRMINGHAM. 
DUNLOP SOLID RUBBER TYRE FITTING DEPOTS: Belfast, 
Birmingham, Bristol, & ventr: y, De blin Glasgow. Leeds, Liverpool, 
Londoa, Manchester, Newcastle - on - Tyne Norwic, Notti tw a am. 


Dunlop solid rubber tyres are obtainable from all leading motor dealers, 
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Telephone: Gerrard 8887. 


LOW TEMPERATURE CARBONISATION LTD. 


We have expended over £1,000,000 in research and we are now prepared to Construct 


Telegrams: ‘‘ Lowtemcar, Phone, London."’ 


14-16, Cockspur Street, London, S.W. 1. 





CAPITAL - - £&1,200,000 





(The Pioneers of the Low Temperature Carbonisation of Coal). 


and Operate Plants of any size for the Low Temperature Carbonisation of Coal. 


Complete recovery of all By-Products. 


I. 


Wi & Le bo 


LOW TEMPERATURE CARBONISATION = 


14-16, COCKSPUR STREET, LONDON, S.W.1. 


Perfect Domestic Smokeless Fuel.’ 

More Oil per ton than any other known process. 
Double the usual yield of Pure Motor Spirit. 
High Quality Gas at low cost. 

Sulphate of Ammonia. 


Full Treatise sent on application. 
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Youll Like It! 


You're bound to! Distinctive features such 
as simplicity of operation, adaptability and time 
saving put the 


LODGE & SHIPLEY MANUFACTURING 
LATHE 
in a class by itself. 


The complicated mechanism of most lathes is a 
decided contrast to it. 


And here is an essential point ! 


Simplicity of design in a lathe is an unquestion- 
able asset. It promotes a feeling of understand- 
ing and familiarity which results in the operator 
doing more and better work. This feeling 18in. SELECTIVE HEAD MANUFACTURING LATHE. 


me : eB 55 Sig MN : : . E t includes Pan, Pump and Tubing, C ted C d and Plain Rest 
gradually makes its presence felt in the item of with Nigh duty Tool Block, four-way Tool Block, Multiple Length and Cross-feed Riese. 
pounds and shillings. Manufactured in sizes 14in. to 30in. 








In manufacturing duplicate parts in the ordinary way the operator tends to “slow-down” after a length of time 
aud gets into the “ guess-work ” class. 


Here is where the multiple length and cross feed stops play an important part in accurately finishing duplicate pieces 
of work. After the first piece the stops are set so that duplicate pieces can be accurately turned within -001’, and this 
with a time saving of 25 to 50 % as compared to the average lathe. 

Judging by the quality and quantity of work which can be produced, is it any wonder why the operator who works on a 

LODGE & SHIPLEY MANUFACTURING LATHE 
gets to like ut ? 


There is a place for it in your shop. Write for Bulletin: “ Examples of Turning on the Manufacturing Lathe.” 


The Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO, U.S.A. 


EUROPEAN AGENTS: OTHER AGENTS: 
Alfred Herbert, Ltd., Coventry, England; R. S. Stokvis & Zonen, Ltd., Rotterdam ; R.S. Stokvis & Fils, S.A., Paris, Brussels. Andrews & George, Tokyo, Japan. 





“"ARRIS.”—If you've got a bit of real heavy driving 
to do, there’s the Hammers for you, the piles 
go down like garden sticks. I've known ‘em 
drive 52 piles in 8 hours. 


yoy. 
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So PReoe 


Ee oe Taek Aan Beed THE BRITISH STEEL PILING CO., 
The McKIERNAN-TERRY PATENT DOUBLE. DOCK HOUSE, 


ACTING PILE HAMMERS Nos. 9B and 11B. 
BILLITER STREET, LONDON, E.C, 3. 
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[J&S) Engineers Tools of unequalled perfection. AE%s 


LEFT HAND 
STRAIGHT SiiANK 























STRAIGHT SHANK 

























RIGHT HAND 
LEFT—HAND 


RIGHT-HAND 








LEFT WAND 














Specimens of 
the Knurling. 


Safety Screw 
Luthe Carrier 





Catalogues sent on application. 





The famous “J & S” CC. Drill. MANUFACTURED ONLY BY 





LIMITED 





Guaranteed to do double the work of any \S LEICES TER. 


C.C. Drill on the market. 

















TRADE MARKS 


B.S.A. Workmanship 


B.S.A. workmanship has long been famous for its quality 
and finish, and the same care and thoroughness which 
distinguishes other B.S.A. productions will be found in 
B.S.A. Milling Cutters. By means of series of strict 
examination after each process, any cutter which shows 
the slightest sign of faulty workmanship is immediately 
scrapped, and though many are rejected for what may 
appear even to the skilled eye as a trivial fault, the 
Company will not permit even the slightest fault or blemish 
likely to imperil the high reputation of B.S.A. workmanship. 














E 











Manufactured by the Birmingham Small Arms Co., Ltd., Birmingham. 


wes BURTON, GRIFFITHS & CO., Ltd, taige'hitzes, London, 


Also at Birmingham, Manchester, and Glasgow. 











¥XXVill 











THE ENGINEER 


LES 
\ a \ YE aS 
JOSS . ~~ 








N 







\ 


QW 
\\ 


NS N 
\\ 












\ 













These machines are built throughout 

with that detailed accuracy requisite 

in such lathes, and you will find 

them capable of answering the most 

exacting demands. 

The bearings are of hard fine quality cast 

‘ iron, lapped and nicely fitted after being 
compressed *015 in. down the taper within 

the head. 

No dirt can reach the spindle journals between 

the housings. 

The cone pulley has one row of 60 holes 

for indexing. 

Various attachments can be added to meet 

extra demands. 

This Precision Lathe is especially suitable 

for Instrument, Jewellery and Electrical 

manufacturing where the finest accuracy is 

required. 


Write for full information. 
Particulars posted promptly. 


CHAS. CHURCHILL & Co., Ltd. 
9-15, Leonard St., Finsbury, E.C. 2. 









STEEL ROLL PINIONS UP TO 60" DIA® 


WITH MACHINE CUT DOUBLE HELICAL TEETH 


“ ’ \\ 


—— mS 





PEs 











SALFORD ROLLING 


Lp. MILLS 
, LD, MANCHESTER. 
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Gandy’s Wood 
Split’ Pulleys, 


BEST BELT SURFACE, 
50% better grip than metal, 
ALL SIZES STOCKED, 





Millions in 
use all over 


the World, 





INTERCHANGEABLE BUSHINGS, 


The Gandy Belt Manufacturing 
Co., Ltd., 





Wheatland Works, SEACOMBE, CHESHIRE, 


Branches and Stocks : 
Len Liverpool, Manchester, Glasgow, Belfast 
rmiogham, Bristol Bradford, &c. ; 

















ON 
OFFIcr 
5, VICTORIA 
STREET, 


















LARGE STOCK READY 
A FOR IMMEDIATE DELIVERY 


PLAYER'S 
PLANISHING 
HAMMERS. 


W. & J. PLAYER, BIRMINCHAM. 
UMMA BE 


IT DOMINATES THE WORLD. 














BORE 
| SUPPLY. 





Fa ate ge eee i 


REGULATES TEMPERATURE WITHIN _ Dre. Far. 


THE ISOTHERMAL ' FULL BORE AUTO- 
MATIC TEMPERATURE REGULATOR 
(Electric Control) 


SUITABLE FOR HEATING, BOILING, DYEING, DRYING AXD 

ANY PROCESS OR TEMPERATURE UP TO 600 Dua. FAH., FOR 

STEAM, AIR, WATER OR GAS. 
Catalogue Post Free. N86 


. JAMES BALDWIN & CO., Engineers 


Devonshire Brass Works, KEIGHLEY 
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Y \\QuiD METERS S 


For Measuring all Liquids by 
Weight. 





HOLDEN & BROOKE, LTD., 
N MANCHESTER. 


Feed 
Water 
Heaters. 


AL( KIND$ FOR 
EXHAUSI& LIVE STEAM 


POLLOCK, 


MACNAB & 
HIGHGATE, 


Shettlestone, 
GCASGOW. 














BLAKE’S PATANT 
Self-acting 


RAMS & HYDRAMS 


For Raising Water. 
Send for Catalogue No. 


JOHN BLAKE “Lre 
ACCRINGTON, LANCS. 


J. PARKINSON SON, 


wom SHIPLEY, YORKSHIRE. 
D MANUFACTURERS OF 


(=) GEAR CUTTERS AND 
| Se” UNIVERSAL MILLERS 























DREWRY 


RAILWAY INSPECTION om! “CRAVEN’S” 


" Dre Cr, td SS! er | 


: 458 London Wail. Tel.: Effervesce, cali. | 
| 


G. & A. HARVEY, L” 


Albion Works, oe GLASGOW 


HIGH-CLASSMACHINETOOLS 


— yoni Harvey Studders nay’ eg ers. 


r Illustrated Advertisement. nt 


~ HINDLEY taal 
MULTITUBULAR 
BOILERS... . . 














The LONGEST 
eee SERVICE at. 4 
pI) the SMALLEST 
VW, i 




















THE LEEDS ENGINEERING 
AND HYDRAULIC CO., LTD. 


RODLEY, near LEEDS. 
PUMPING AND HYDRAULIC MACHINERY, &c. 








SASH-BAR MITREING « SLOTTING MACHINE 


For mitreing and slotting 


Rolled Sash Bars. 


The two mitres and slot are cut simultaneously. 





Perfect joints ensured. All parts milled on this 
machine are duplicates, and therefore interchangeable 

The slotting cutters are ad- 
justable for different thicknesses 
of bar. 

Half mitres can be cut in 
frame for ends of bar. 








IN STOCK. 














SELSON 


Engineering Co., Ltd., 


83-85, QUEEN VICTORIA STREET, 


LONDON, E.C. 4. Works : COVENTRY. 








JOUN OAKEY & SONS, 





GENUINE EMERY. Seton T ADE 
EMERY CLOTH. | Si # 


GLASS PAPER, BLACK LEAD. 
FLINT AND CARNET PAPER. © EMERY AND GORUNDUM DISCS 


mango gee eee OF Cloth & Paper, fo all Die Grading & Polhing Machine 
gg nines gegen EMERY WHEELS. 


WELLINGTON MILLS, WESTMINSTER:> BRIDGE ROAD LONDON, &.B. 1. 


BRADLEY 
& 
GRAVEN LTD. 


INVITE INQUIRIES FROM 
FIRMS REQUIRING PLANT 
FOR REASONABLY EARLY 
DELIVERY. 








HIGH- 
DUTY 


PRESSES 


AND 


GUILLOTINE 
SHEARS. 





ee nr 


WAKEFIELD. 














GR RICE.GRI CE &SO Nu a 


BRASS & COPPER, LOCO & CONDENSER 
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AN EXCAVATOR OF GENERAL UTILITY. 


The attention of Contractors and all interested 
in excavation work is directed to our new model 


THE RUSTON No. 5. 


This model meets the demand for a light weight machine 
suitable for outputs of from 10 to 50 tons per hour. 


POINTS OF INTEREST. 


Convertible into a Dragline Excavator. 

Convertible into a Grabbing Crane. 

Can be arranged to travel on RAIL WHEELS, 
ROAD WHEELS, or CATERPILLAR TRACK. 

All parts readily accessible. 

Quick-working action. 

One man only required on the machine. 

Possesses ample steaming power. 

Nett weight 16 tons. 


SUITABLE FOR GENERAL CONTRACT WORK, Excavations for Housing Schemes, Road Construction, 
Drainage Work, and Removal of Overburden. 


By using the Ruston No. 5, excavating costs can be reduced, output increased, thereby placing you in a 
better position to secure lucrative business. 


IS IT NOT IN YOUR INTEREST TO CONSIDER THIS CAREFULLY ? 
Sole Makers: 


RUSTON & HORNSBY Lrtp., LINCOLN. 

















































































MODERN STEAM 








CONDENSING 
ocean = PLANT 


The Ingersoll-Rand Company offers high-grade steam condensing 
equipment for every class of service. 


“BEYER” BAROMETRIC CONDENSERS. 
“INGERSOLL-ROGLER” VACUUM PUMPS. 
“CAMERON” WATER PUMPS. 
The Condensers are of the barometric, counter-current type, and 
are marked by a low operating cost, the maintenance of high vacuum, 


the ability to vary the amount of cooling water without impairment of 
vacuum and the permissible continuous use of dirty, gritty or acid water. 


The “ Ingersoll-Rogler” Dry Vacuum Pumps are automatic to the 
highest de They have “Ingersoll - Ro ’ plate valves, are 
automatically } lubricated, entirely dust and be ssid and require a 
minimum ieee space. They are to be had either power or steam. 


= INGERSOLL-RAND- 


(INC. IN U.S.A.) 
165, Queen Victoria Street, 


Telegrams: INGERSOLL, CENT., LONDON. ! 7 7 D wd a Telephone : 3858 CITY, 
f t r r 
] 1 1 ed Tp 


12, BAORDWAY. NEW YORK 
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‘CONDENSING PLANT 


=i, WILLANS & ROBINSON L 





ANUFACTURE of Electrical 

Plant and Apparatus is special- 

ised at the several works of the 
Company :—Dick, Kerr Works Preston, 
Ordnance Works, Coventry and Scotstoun, 
Pheenix Works, Bradford, Siemens Works, 
Stafford, Willans Works, Rugby. 


ENGLSH-ELECTRIC- @veanv 


LIMITED 


QUEENS - HOUSE 














Kingsway ~London’W.C. 2 
TELEGRAMS : “ ENELECTICO, WESTCENT. LONDON.” TELEPHONE : HOLBORN 830. CABLES : “ENELECTICO, LONDON.” 
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ALL ELECTRIC 


OR 


ELECTRO-PNEUMATIC 


POWER 
SIGNALLING 


D.-C. ano A.-G. 
TRAGK CIRCUITING. 


AUTOMATIC SIGNALLING 


FOR 
UNDERGROUND 


OR 


SUBURBAN TRAFFIC 
A SPECIALITY. 





THE McKENZIE, HOLLAND & WESTINGHOUSE 
POWER SIGNAL C0., Lt. 


68, VICTORIA STREET, WESTMINSTER, 
LONDON, 8.W. 1. 


Telephone— 
VICTORIA 4760 (2 lines) 


Telegrams— 
“ POWERBIG, SOWEST, LONDON.” 




















Ny 
mien 


must be becoming familiar to you. You have seen it 

on many letters you receive—many of you have seen it 

£0 often that possibly the message which it carries is not 
so forceful to-day as it was when first it came before 
your notice— 


Well, we ask you to look againa—to read it carefully—to book 
the date, for on such date there will be opened the finest 
Exhibition of British Empire Products which has ever been 
held anywhere. 


And remember that Exhibition represents a National effort, 

and that visitors thereto will be able to conduct their 
business in the right atmosphere, and undoubtedly by 
being present will materially enhance their own 
‘success and that of British Commerce generally. 


All details from General Manager, 
British Industries Fair (B’ ham) 1920, 


Chamber of Commerce, 
BIRMINGHAM. 











Boving Standard Pump for quantities from 200 g.p.m. 
upwards and heads up to 120 ft. 


TURBINE PUMPS 


‘HIGH, MEDIUM & LOW PRFSSURES 
FOR 
ALL PURPOSES. 


BOVING & CO., Ltd. 


Representatives in Great Britain : 
MANCHESTER. 
R. Millett, 30, Cross Street. 
NEWCASTLE-ON-TYNE. 
J. R. StrakerWilson, 3, St. Nicholas Bdgs. 
GLASGOW. 

T. C. Lennard, Ba‘tic Chambers, 
50, Wellington Street. 
BIRMINGHAM. 

1. Dunker, Norwich Union Chambers. 


WORKS: STOKE-ON-TRENT. 





HEAD OFFICE : 
56, KINGSWAY, 
LONDON, W.C. 2. 


Telegrams: Jenorten, Phone, London. 


Te'ephone: Holborn 6420. 












































How much of your yearly depreciation 
is due to RUST? 


Unless your steelwork is protected against rust, it is 
daily losing strength. Every day brings nearer the 
necessity for replacing the weakened constructional 
work. In the meantime there is always the danger of an 
accident. 


“‘BOWRANITE’ 


THE BRILLIANT BLACK ENAMEL, 
is the only GUARANTEED rast preventive. It is 


proof against water, steam, acids, or corrosive gases. 
It keeps iron and steel sound, and reduces depreciation 
to a minimum. Write for a sample can and test it 
yourself, 


ROBERT BOWRAN & CO., LTD., 
4, St. Nicholas Buildings, Newcastle-on-Tyne. 
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Write for Interesting Fulder, Sumple and Prices 
J. DAMPNEY & CO., LTD., 
Head Offices: 87, BISHOPSGATE, LONDON, E.C. 2. 
* Apexior, Led, Lenden ” Telephone: Comtral 12782 
Faoteries CARDIF ks. Branekes : 


2 or! 
gapure aegis Pala Works. Tyme, ps, Susrrizip, Mippizapne. 

















STOTHERT & PITT, Lo, BATH, enc. 


Richardson, McCabe & Co., Wel.ington, New Zealand, 
Representatives: M. C. Coates, Melbourne, Australia, 
Peacock Bros., Montreal and Vancouver, Canada. 





Fig. 1284. 
ELECTRIC SHIPYARD CRANES WITH HORIZONTAL LUFF (‘‘Toplis’’ Patents). 
4 Tons Load at 105 Feet Maximum Radius. 

















SOLE AGENTS 
FOR THE 





LARGE 


SV | 


Grinders—Toolpost, Bench 
and other types. 


Drills in Various Patterns from 
jin. to 1jin. capac ty. 


For Continuous and Alternating Currents. 


SELSON 83-85, Queen Victoria Street, | 


ENGINEERING CO., LTD. LONDON, EC. 4. 








This is NOT eS 
a CATHERINE WHEEL F 


DAVIES DEMONITE DISCS 


wiping away apiece of 
Hardest, Steel . 





WwW. J. : J. DAVIES & SONS LTD., Imperial Emery Mills, Bermondsey, London, S.E 


HYDRAULIC LEATHERS. 


LAUGHTON & BUDENBERG, 
199, Princess Street, Manchester 











Liverroo,, Mawcuserzr, Newosstis-on- | 


| =: 27, Queen Vieteria Street, London, E.C. 4. 





STOW ELECTRIC TOOLS 


| 


} 
| 
| 
| 
| 
| 


| 
| 
| 
| 





| =: direction of rotation, such as cranes and 





100 AAA NN 
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= To change the direction 
of rotation of machines 


"THE most satisfactory gears for machines 
that are called upon to reverse their 





00 


winding engines, are double-herringbone 


jtroén Cars 


The teeth of these have apexes in opposite 
directions, ccnsequently this type of Citroen 
Gear runs equally well, forward or backward. 


ll 


RULE 


| 
| 
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! 
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We would like you to have the Citroen Gear 
Catalogue, the best ever issued. Write for a copy. 


| 


THE CITROEN GEAR CO., LTD., 


HUMIRA LAL 


IILUIUTLUUALUU 
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ll 


| 
| 
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Bronze and Iron 
Body Bronze Mounted 
Patterns. 

These Valves have self-cleansing 
seats, which reduce wear to a 
minimum and prolong the life ot 
the valve. 2 
Materials used are the highest 

grade, workmanship the best. 


Mountings. 
Hydrostatic 
Lubricators. 


DURO” 

Iron Body Bronze 
Mounted Reversible, 
Renewable Disc. 
Renewable Seat. 
a = BRONZE, in sizes ?in. 

to 2kin., for working 
Oi] Engine es e pressures up to 
Lubricators 4 0 Ibs. and 300 Ibs. 

i IRON BODY BRONZE 
Bante > MOUNTED, in sizes 
wa 1jin. to 8in., for 
working pressures 
up to 250 Ibs. 


Bronze Regrinding STRAIGHTWAY 
otc, Blow-off Valve. Renewable Nickel Seat 
and Disc. 


2016-1-21 Write for catalog or address inquiries to 


THE LUNKEN CO., Ltd. 
85, Great Dover Street, 
LONDON, S.E. 


Telegraphic Addresses :—‘‘ Lunken, London.” 
* Lunken, Cincinnati.” 


ctured by 


oe LNENHEIMER 


"INC CINNATI US A 
Contracto o the 
AMERICAN 
BRIT! SH & FRENCH 


Taalaal-lahs 
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=> Friction Kills Machiner = 
Enhance the value of your Product by standardising) ===} wastes Power—Increases Overhead = wba = 























on all essential parts 


VISLO 


The Automatic, Certain, Safe and Permanent 


LOCK-NUT 


which Cannot be Shaken 


Loose or off by any vibrat on. 






































OILDAG 


(Oi and Deflocculated Acheson Graphite) = 
KILLS FRICTION = 


T: Ingineer in charge of a plant wages a continual 


VISLOK was fitted to the Deep Sea Mines of the | 
North Sea. 


battle against friction and its effects—heated bearings, 

bearings out of truth, waste of power, breakdowns at 
ctitical moments when machines are being driven to their 
utmost capacity. Ordinary lubricating oils cannot help 
him beyond certain well-defined limits—they fail con- 
stantly unaccountably to interpose that fine lubricating film 
that prevents metal jarring on metal. There is only one 
reliable antidote, *“*OILDAG ’—Oil and Deflocculated 
Acheson Graphite—one of the greatest economic discoveries 
of the century. 


OILDAG SAVES MACHINERY—SAVES POWER = 
CUTS THE COST OF LUBRICATION 2 


Oildag is sold in the ready-to-use form, in grades to meet al! 

requirements, for use in exactly the same way as plain oil. 

ee It is a'so supplied in concentrated form, for mixing with 

Many Manufacturers are now Standardising users’ own oils. Its use gives true complementary 

** graphoid ”’ surfaces to all bearings—surfaces that are self- 

lubricating and as strong as the metal itself, adding imme- 

surably to the life of the machines. These smooth-as-glass 

** geaphoid ”’ surfaces eliminate triction to the nth degree, 

and are constantly maintained, necessitating only half the 
customary flow of lubricating oil— clear saving, 





VISLOK was fitted to the Lorries carrying Supplies | 
to the Front Trenches. 


VISLOK was fitted to the only Raft that ever carried 


Timber across the Seas. 


HL 


VISLOK | 


BECAUSE 


VISLOK GUARANTEES 


to withstand the severest vibration 


on any class of Machinery. 


THE SECRET OF OILDAG—SUPER LUBRICANT 


Oildag is Deflocculated Acheson 
Graphite, diffused in oil; gra- 
phite produced electrically at 
extreme heat by a process in- 
vented by Dr. Edward G. 
Acheson, the scientist who dis- 
covered carborundum. 


Acheson Graphite is capable of 
remaining evenly diffused in 
liquids lighter than itself for an 
indefinite period. It will flow 
wherever the liquid it is mixed 
with can flow, though it remains 
a solid—the secret of Oildag. 


The particles of Acheson Gra- 


phite in Oildag are so minute 
that they remain unseen to the 
eye of the microscope. Their 
mission is to make the “ gra- 
phoid ”’ surfaces, which are the 
foes of friction—the conservers 
of power. 


There never has been any 
graphite like Acheson artificial 
Graphite, which gives Oildag a 
right to the title ‘‘ Super Lubri 
cant.’’ The uses of Oildag are as 
universal as machinery. You 
can begin to save your machin- 
ery, your power, and money 
to-day by using Oildag. 


Interesting Booklets Yours for Asking 


Drop us a card now and we will send you free our booklets that tell 
the story of Oildag. They are brief, full of facts, and treat the whole 
question of lubrication fairly and scientifically. They will appeal to 
you because they understate the case for Oildag rather than exag- 
—— ~ - gerate. A card will do. 


No other Device can give this Guarantee and Security. 


E. G. ACHESON, LTD. 


(Dept. D, 


Head Office: 5, Chancery Lane, London, W.C. 2 


Apply for FREE SAMPLE 


To Test under Your Own Conditions to 


VISLOK, LTD.. 


3, ST. BRIDE'S HOUSE, SALISBURY SQUARE, 
LONDON, E.C. 4. | 


“Phone Central 8157. 


Telegrams — :Vysseloque, Fleet, London ' 


Works: Plymouth, Devon 



















































































' GREDAG—Is Acheson 
Graphite mixed with high- 
grade grease. Equally efi- 

* cient, equally economical for 

general factory use. 
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The experience of users everywhere is to 


the effect that 


FABROIL PINIONS 


do all that is claimed for them. 


Strong, 


they withstand shocks that would destroy other 


silent, resilient, 


Pinions, are silent in operation, and shock 


resisting; their permanently elastic teeth 


cushioning blows so that the life of companion 
gears is indefinitely prolonged. Further they 
are impervious to the action of heat or cold, 


dryness or dampness, and are self-lubricating 


Write for free illustrated list ER. 2612 on Fabroil Pinions. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works Rugby, England. 














ereeecrencmnaverrssennsremeemmmesscssticnaes | 



















THE R EADE FP 


‘HIGH SPEED STEAM ENGINE4 






ALL SIZES TO 450 B.H.P. 













HIGHEST EFFICIENCY—LOWEST RUNNING COSTS. 






Specialists in Steam Engine Building 
from 1850 — Foremost ever since. 







E. READER & SONS, Ltd. NOTTINGHAM. 











Shipbuilders, 
Railway Engineers, 


Constructional Ironworkers 





SHOULD NOW 


BE 


INTERESTED IN THE 


HYDRAULIC BENDING PRESS 


SHOWN ABOVE 
with Swinging Column, Withdraw Cylinder, 
and Steel Head .for enabling smaller 
Sections to be Bent. 


HOLLINGS & GUEST, L™ 


Thimble Mill Lane, Birmingham. 











































Telephones 













RICSSON telephones are used by the 
leading Railway Companies for com- 
municating between signal boxes; 
lives depend upon the infallible working of 
This is the kind of 
When 


your telephcne system gives you trouble—scrap it; and 





the instruments—year in year out. 
equipment you want in your works and offices. 


next time install Ericsson instruments. 





BR.TISH L. M. ERICSSON 
MANUFACTURING (o., Ltd. 


5, Chancery Lane, W.C. 2. 
Factory: Beeston, Notts. 


Led the way in 1899, 
Set the standard to-day. 


Sy 








; 
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Motor Wings, Panels, Bonnets, | 
PETROL TANKS, &c. &c., 


in all metals. 
ist -class ae an and Satisfaction 


Estimates Fi z on goon of drawings. 


The Gloucestershire Aircraft Co., Ltd. 


CHELTENHAM. 


F-WBRACKETT:.C? E> 





| 
| 
| 
| 
} 


AIR COMPRESSORS | 


ALSO 
PUMPS OF ALL KINDS 


Address you en ies To 
HYTHE BRIDGE IRON WORKS 


COLCHESTER 


STEAM GNGINES. 
DIESEL ENGINES. 
CONDENSING PLANTS. 
POWER INSTALLATIONS. 
Poole, Marcheat & Morley, Li. 
<S Bradferd 
0 pDiaplayes adeert Ping: = page 20 




























































SOLE AGENTS: SOLE MAKERS ! 

PON Rt it Seeslion, Bouse AUSTRALIA S | ry oa TEALAND— “rw Medbent, Ltd. EDWARD G. HERBERT, Ltd., l 
FRANCE-—S. —Alfre erbert, Lt cu 

HOLLAND—W. malen & Hausnann, Roerdam JAPAN & CHINA—Alfred Herbert, Ltd.. Yokohama. Atlas Works, LEVENSHULME, 

LY—S. A. aliens Alfred Herbe: CANADA—Williams & Wilson, Montreal. MANCHESTER \| 

NORWAY, SPEDEN ‘& DENMARK—Grew & Blair, Copenhagen ° HI 





THE “RAPID” SAW. 


The best way to cut large Steel and 
Phosphor Bronze ‘‘Gits’’ is to use 
this machine. Others are doing it. 
Why not you ? lil 


Write for List A.G. 
describing machines from 
6in. to 26in. C»pacity. 








Use “RAPID” Blades in a ‘RAPID’ Saw HI 
and cut your cutling costs. {|| 
RAPID “Git" Saw. Capacity 12in. by 12in. | 





























| 
HY 
jl 























| TORBO-PUMPS 
For High and Low Pressures. 
Complete Hydr. Installations, Water 
Turbines, Pipe Lines, Zoelly Steam Turbines 
ESCHER WYSS & Co. S.A., Engineers, 


38/19 109, Victoria St., Westminster, S.W. %80e 









LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery. 
Send for Oatalogues and Particulars. 


LIDGERWOOD MANFG. CO., 


Feiars House, New Broad Street, E.C. 


HATCHAM 
MFG. CO., LTD., 
314, GRAY’S INN ROAD, W.C. 1. 


BEST ENGLISH OAK TANNED 




















BELTING. 

LARGE STOCKS. LOWEST PRICES. 
Chipping Drilling 
Caulking Tapping 
Rivetting [ Reaming 
Hammers Machines 
Grinders aR 
ete. ee 

ete, 





JOHN MACDONALD & CO., 


PNEUMATIC ENGINEERS 


POLLOKSHAWS, GLASGOW. 


OIL FUEL PLANT 
(P.K. PATENT OIL GAS SYSTEM) 
S:e illustrated Advt. Nov, 7th. 


EF. M. PROCHTER & CO. 








The Grain shows the quality of this fine Tool 
Steel. The excellent results obtained with 


Edgar , Allens 
Red Label Steel 


for Twist Drills, Taps, and other tools re- 
quiring keen and deep hardening, mean excep- 





or Ee 


tional quality. Send for a small sample piece 
and note the razor-like edge that it takes. 


aN 


si 


Write for 
Descriptive 


Edgar Allen & Co. Limited Filer, iseting 


name of firm. 








(1916), Led., 
Engineers, Park Works, Old Trafford, |= 
MANCHESTER. 
Telegrams : “‘ Efemster, sganginne 28 








Steel up to 40 tons. 
Cast Steel Loco. Wheel Centres a Speciality. 


R. B. TENNENT, U'miteo. 
COATBRIDCE, N.B. 


WRIGHT, ANDERSON & CO., Ltd. 
STRUCTURAL ENGINEERS, 
Consra eG ei wesn, GATESHEAD-ON-TYNE. | 














ROOFS, SHEDS, STEEL FRAMED BUILDINGS o 
every description. 


See .'ustrated Advt. in Dec. 5th issue. 


ISTANLEY!| 








The Largest Manufacturers of Surveying 
and Drawing Instruments in the World 


Please send for eur “ K.5” Catalegue. 


W. F. STANLEY & CO., Ltd., 


286, High Holborn,’ London, W.C. 














| 


WATER SOFTENERS 


ANO Filters 


WILLIAM BOBY & SON, 


Salisbury Hous LONDON WALL E 





COIL FRICTION CLUTCHES .... 


N 





GRAIN, CHILL & STEEL ROLLS. THE COIL CLUTGH CO LTD 
HEAVY GASTINGS S25 %h%.'% ine | iy ' 


Phenix Works, JOHNSTONE, SCOTLAND. 


Manufacturers or 


including 
Hauling, Winding, Stamping, 
Pumping, Grinders, 
‘Compressors, Exhausters, 


ROLLING MILL 
REVERSING GEARS 


- Gas Engines, Electric Motors, 
Motor Cars, 


: = MARINE REVERSING 





Reversing Gears for Internal Combustion Locomotives, to suit all GEARS 
powers. Clutch-controlled Speeding Gears also supplied. e 











1919 
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WAKEFIELD PATENT 


MECHANICAL LUBRICATOR 


For 
VALVES, CYLINDERS, 
and AXLE BOXES 


In these days of high-priced oils, Loco- 
motive Engineers by adopting Wake- 
field’s System of Mechanical Lubrica- 
tion for valves and cylinders (3-pint 
per 100 miles) and axle boxes (2-ozs. 
per box per 100 miles) 


Will save half their oil 


and prevent hot boxes and 
valves. 


C. C. WAKEFIELD 
& C0., LTD, 


Wakefield House, Cheapside 
LONDON E.C 

















Locomotive peatbesiced 7 Pattern. 


GRAFTON x CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


BEDFORD. 











Telegrams : 
GRAFTON, BEDFORD.” 








{Mustrated Descriptive Price List 
free on application. 





* 2 " et _ cage <2 oy 5 J, 
SILVER MEDAL, | snenatinien Exhibitien, London, 1885, 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GCLD MEDAL, Franco-British Exhibition, London, 1908, 
GRA: /D PRIX, Buenos Aires Exhibition, 1910. 











Telegrams :— 
PISTONS, 
MANCHESTER 


99 Telephone No. 
4621, City. 


‘The Lancaster 


(R.T.M.) 


METALLIC 


For PISTON RODS ano VALVE SPINDLES. 























FOR ALL PRESSURES, SPEEDS, AND SUPERHEATS. 


Descriptive Circular Post Free on Application 


FIRST ORDERS ALWAYS “ON APPROVAL.” 


LANCASTER & TONGE, LTD., 


Sole Makers of “‘ The Lancaster” Steam Traps, Pistons, Limit Piston Rings, 
Steam Dryers, Machine Moulded Wheels, &c. 


PENDLETON, MANCHESTER. 


























oULUILUNULUUULVLUUVUVUTUVUUUOIVUTUUGUUUUUUEULVLOU HOODEO 


Stop Waste! 


All the time spent on machining and hand-finishing most 
small parts is time wasted. 50 to 80 per cent. of the cost 
is money wasted. Because our perfected method of 


DIE CASTING 


will save you all that time and all that money while giving 
you parts superior in accuracy and of guaranteed quality. 
Consult us in confidence. Stop this w aste. Increase your 
output and_ profits. 


THE PATENT DIE CASTING COMPANY, Ltd., 
64, Strode Road, Willesden Green, LONDON, N.W. 10. 


Telephone — Willesden 733. 











IF YOU WANT RELIABLE SERVICE 


SCOTT'S 
VALVES 


Known by _S.V. MONOGRAM cast on the body. 


MADE IN TYPES TO SUIT ALL 
PURPOSES AND PRESSURES. 


Write for descriptive catalogue to :—- 


MARKT & CO. (London), L™-: 


AMERICAN MERCHANTS, 





E.C. 1. 





| 
{HIIII 


FUMIE LULL LILLE LLL LLL | 


98-100, CLERKENWELL RD., LONDON, 





















CONVERTER STEEL 
BESSEMERIZED vig iron and steel scrap; 


SEMI-STEEL 


McLAINIZED pig iron and steel scrap. 











If you MAKE—BUY—or SELL gray inon or steel 
castings, you should know more about McLAIN’S SEMI-STEEL. 


Literature on Request. 


McLAIN’S SYSTEM, INC., 802, Goldsmith Buildings, 
MILWAUKEE, WISCONSIN, U.S.A. 



















PRATT 
CHUCKS 


British Manufacture. 


INDEPENDENT 4-JAW cHUCKS 


With Reversible Jawsand Heavy Bodies. Double Thrust Bearings to Screws (10-in. size and upwards). Best 
British Material and Workmanship. 
Standard Sizes—4}in. ,5in. ,6in. Sin. Bin. , 10in. ,12in.,14in., 15in.,16in.,17in., isin. :20in.,22in,,24in.,26in. , 28in., 30in.diam 


UNIWERSAL GEARED SCROLIL CHUCKS 
Self Centring. Sizes in progress—4, 5, 6, 74, 9, 10}, 12 and 15 inches diameter. Full range of sizes to follow 
2-JAW BRASS FINISHERS’ CHUCKS 
Universal and Independent. Sizes—5, 6, 7}, 9 and 15 inches diameter. 


REVERSIBLE FACE PLATE JAWS 
Sises—6, 8, 10, 12 and 14 inches. 


PRATT 
meats ENGLANO 













MANUFACTURED BY 


} F.PRATT2CO. 


HALIFAX, ENGLAND. 


Telegrams: ‘* Pratt, Halifax.” 
Telephone No. : 161. 
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i 
—that for the economical transmission of power the durability and 
positive oiling action of Hyatt Roller Bearings are just as important 


as their power saving qualities ? 


There’s a Hyatt Bearing for every type of Hanger! !—catalogue “G.44.” 























Wires: “‘ Hydrodlim” ’Phone, 


@YA I Bb Ltd., 24, Devonshire Street, Theobald’s Road, LONDON, W.C.1. |) London. 
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SNAPS THAT WON'T; BREAK. 

WHAT USERS SAY :— 

(i) . . . The Snap now in use has 
knocked down between nine and ten 
thousand 7,in. rivets, and is still 
practically as good as new. 


(2) . . . Outoftwelve different makes 
tried, yours is by far the best. 





Spear Jackson Ltd. 


oe GERI ~AETNA WORKS SHEFFIELD 
I CC {i 


MMild FILES 


* Jy YW GP 
Liverpool Agent: yorussie Selo Ye London Agent: 


“TOOL STEEL .4y0k 
Mr. JAMES H. LATHAM, Mr. A. W. GREGORY, 


ae Sas 
Garmoyle Road, seq Telegrams:— > yp 71, Queen Street, Stocks kept 
‘ Wild, Sheffield. ( # ALO; oe s : . s 
Liverpool. hehe fit? (£4 4 i. Cheapside, London, E.C. 4. in London. 


“Central 14 Sheffield.” 


CLARKE, CHAPMAN & CO., LID., 


ABC, 4th and 5th Eis., Al, Engine ering, Ist & 2nd Eds. 
odes jr tee Broomhalls, Mo reing & Neils, Watkin’s. Victo ria Wo rks, GA’ r ‘ESHEAD. Telephone } Beet onan No. 137 City 


| Western U nion & Private. 


Write for Booklet. 


| “lias 














s—‘*CYCLOPS,” GATESHEAD. 


London Office: 50, Fenchurch Street, E.C. See Tren aang eam 





Electrically-driven Windlass. * Bolinder Cyclops” Crude Oil Cargo Winch. Elcctrically-driven Winch, 


— MANUFACTURERS OF THE — 


‘“WOODESON ” Patent Watertube Boiler for Land and Marine Installations. 
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Dry Dock Pumping Plant consisting of Two 30in. Main Pumps and Motors, 
also Drainage, Ballast, Charging and Sump Pumps with Motors. 


BEDFORD, EN 





|W. H. ALLEN, SON & CO., LTD. | 


A LARGE NUMBER OF 
DRY, WET & FLOATING 
DOCKS, AT HOME & 
ABROAD, . HAVE BEEN 
COMPLETELY EQUIPPED 
WITH OUR MACHINERY. 


GLAND. 
































bearings will a you immensely in this commendable desire 


We invite you to call and investigate these claims, or write for particulars. 
manufacturers in many difficulties. 
Apply for parti_ulars to :— 
NORTHERN BALL BEARINGS LIMITED, D 
115, Great Portland Street, LONDON, W. 1. 
Code: AB 





Telephone ; Mayfair 4244, Telegrams: * Evorbalber, London.’* 





















a ar iat ah fs Anh 
| 2 ; ited nn ici st Sead 










When considering your New Year's rlans for the imorovement‘of your products, the 1919 advent of N.K.A. ball and disc 


helping to augment the reputations of your products, and witl be gaining for yourself the goodwill of your clientele. 
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By incorporating them in your future designs, you will be ° Ht 
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C, 5th Edition. 
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ROBERT HUDSON I” LEEDS 








WORKS: 
Gildersome Foundry 
near LEEDS 


HEAD OFFICES: 


38a Bond Street 
LEEDS 















ul 


African Agents: 
Robert Hudson & Son Ltd 
PO. Box 5744 
JOHANNESBURG 


Telephones: 
20004, 20005 Leeds 
Private Branch Exchange 


Also at 
Lourenco Marques, Durban, 
Beira, Loanda, Mauritius, &c. 


, Telegrams: 
RALETRUX, LEEDS 


Codes: 








© Seeethni chaamAC DR MADIR NE Le 








ABC, Sih | Over 50 Years’ Indian Agents: 

Western Union | Experience Robert Hudson (India) Ltd 

Private Codes in our Catalogues | 6/7 page Po 

t iI Works—Kidderpore 

LONDON OFFICE: ‘| Average Stocks Also at Bombay 

SUFFOLK HOUSE, CANNON STREET, E.C. 4 | | ae Reusl — 
London Telephone: | | over 10,000 Tons Robert Hudson Ltd 

3162 City ‘ P.O Box 1446 CAIRO 
Catalogues in English, French, Spanish and Portuguese Branches, Agencies and Stores in almost all parts of the World 











LIGHT oS A 








E. 769.—Steel Tipping Wagons—made in 
all sizes and types. 











Contractors to: Speciality: 
The War Office RAILS 
Admiralty SLEEPERS 
Crown Agents for SWITCHES 
the Colonies stilts 
mn TURNTABLES 
India Office —— 
LOCOMOTIVES 


H.M. Office of 
Works 


All Leading 
Foreign and 


STEEL WAGONS 
of all kinds 


WHEELS & AXLES 


ROLLER BEARINGS 
Etc. 


Colonial 
Governments 


“THE INNER CIRCLE.” 


A working party starting out for the day on the battlefield ‘‘ District Railway.” 
They were taken to their work just as men are in the City of London. 
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MANUFACTURERS 








Lubrication, Marine 





MICHELL THRUST BEARINGS Te Ban 


For any Application or Loading. 





Single Collar, 
Bath Lubrication, 
Marine Thrust Bearing. 








Head Office— 


VICKERS HOUSE, 
BROADWAY, LONDON, S.W.1. 


Works— 


Barrow-in- Furness, Sheffield. 
Erith, Bécmingham, Dartford, 
Crayford, Ipswich. Weybridge. 


o Pinner 102 


Michell Thrust Blocks under Construetion.—Mesers. Vickers Limited, Barrow, 


EPOCH-MAKING INVENTION IN 
MARINE ENGINEERING 








URING the recent High Court appeal for extension of term of patent 
for the Michell Thrust Bearing, Mr. Justice Sargant, in giving 
judgment, said :— The result of this invention has been to 
inmerease to an extraordinary extent the efficiency of Thrust 

Bearings by allowing them to withstand an enormously higher pressure 
per square inch of surface; their size and cost has been very greatly 
reduced; their efficiency and reliability has been largely cece an 

by reason of the extremely low co-efficient of friction, a saving of 24% 
to 3% in the power usual y wasted in an ordinary Multi-Collar Thrust 
B.ock with a consequent saving of a similar percentage of fuel... There 
has also been a great saving in the space occupied, quantity of oil used, 
and cost of upkeep Repairs and adjustment are practically negligible 
on the most continuous service Counsel did — ut the case too high 
in claiming this as an epoch-making invention. With either Oi! Bath or 
Forced Lubrication these bearings are entirely reliable and highly efficient 
under the most exacting conditions imposed by Marine Turbines, 
Reciprocating Engines, or Allied Machinery ; and are in service taking 
the thrust on’a single collar of a shaft transmitting 25,000 shaft horse 
power. For land installations of Steam Turbines, Heavy Oil Engines, 
Air Compressors, Fans, Blowers, Electric — —— Pumps, 
Worm Drives, Footstep Bearings, or a other mach inery ot any 
type or size where an axial thrust, with either high or low revolutions, 
has to be considered, Miehell Thrust Bearings are recommended a being 
particularly suitable. 
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WARSHIPS. COMMERCIAL SHIPS. 


FLOATING DOCKS, DREDGERS, ICE-BREAKERS, & OTHER SPECIAL CRAFT. 
GUNS AND THEIR MOUNTINGS. AIRCRAFT. ARMOUR PLATES. 








Contraflo 
Condensers, 
Kinetic 
Reciprocating 
Air Pumps, 
Cascade Filters, 





Winch 
Condensers, 
Feed Haaters 
and 























**Santa Margherita,"’ Oil Engined Tanker, 2500 B.H.P. 


MANUFACTURERS OF LOCOMOTIVE PARTS 


OF EVERY DESCRIPTION. 











Locomotive eee ae Repairs 
Boilers _— oe of 


of all Types eg . Co\ & Complete 
and Sizes. .. - eee ee Locomotives. 























Wheels. _— Tyres. Axles. | Complete Cylinders. 


VICKERS Limitep, 


VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. 


Works: BARROW-IN-FURNESS and SHEFFIELD. 
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SMALL TOOLS. .¢ 





























‘§ VICKERS PATENT 
7 G 
& ADJUSTABLE REAMERS : 
- . 
7 c 
. w 
& AND VANADIUM HIGH- 6 
6 POWER DRILLS. 
fl The Standard Tools for modern 
drilling and reaming practice. 
7 Quotations for 
QUICK i ALL G@OMMUNICATIONS TO TOOLS MERCHANTING DEPT, TAPS, CUTTERS, 
AND VICKERS HOUSE, and other 
“Hl HARDNESS COMPARATORS. Broadway, London, S.W. 1. SMALL TOOLS 
& upon request. 








‘ SAUNDERS’ ~ DROP FORGINGS & STAMPINGS 


| “CONSUTA” | -=— 








’ S PI 
ewn ywood. 
G 
*““CONSUTA,” the Super-Plywood, is actually sewn together. The layers are first 
cemen ted together with waterproof material and then stitched through in parallel rows 
6 about t| inches apart. 
This gives a rigidity and resilience unattainable by any other method. 
Weight for weight, it is the strongest material yet evolved. 
& 











Group of Aero Engine Crankshafts. 











GAUGE PLATES of Steel suitable for hardening outright, or of steel suitable for 
local surface-hardening, and for use with unhardened steels in any reasonable size. 








For Aircraft of all types, for Boat construction, for Internal and External Panelling, 




















— &c., “‘ Consuta’’ possesses marked advantages. = uses are practically Weldless Drawn Steel Tubes. ‘ 
Bind fe po lala Various Steel Alloy Tubes. 

WE SHALL BE PLEASED TO QUOTE FOR YOUR REQUIREMENTS. VANADIUM High Speed STEEL. © 

; S, E. SAUNDERS, LTD., RAILWAY MATERIAL ‘ 

on East Cowes, 1.0.W. pocnary River Don Works, SEE ETEED. G 








- VICKERS LiImMitep, \ 


5 VICKERS HOUSE, BROADWAY, LONDON, S.W. 1. ; 
BARROW-IN-FURNESS, SHEFFIELD, BIRMINGHAM, FRITH, DARTFORD, CRAYFORD, IPSWICH, WEYBRIDGE. | 
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SPECIAL FEATURES The Rob ey 


e * 
Efficiency and economy—Simplicity in construction— U n i FI O VV. E n Q! n S|} 


High vacuum in cylinder—Forced lubrication to all 
working parts. 

lengli scsi is the latest development in the construction of high-class 

ROBEY & Co., LTD., GLOBE WORKS, LINCOLN. Steam Engines. Proved to be absolutely reliable in actual 

LONDON OFFICE - - 91, Queen Victoria Street, E.C. 4. work, and giving an economy in a Single Cylinder Engine 

equal to that of a high-class Triple Expansion Engine. 

















LSON PLASTIC ARC WELDER 

















This illustrates the end of a large Punching Press Shaft. A fly-wheel revolves at the part marked ‘‘ A,’’ and 

through time this has become considerably worn. The whole of the length “A’’ was welded over in the manner shown 

at length ‘“‘B.’’ The length ‘‘C ’’ has been turned down to the required diameter and shows a perfectly smooth and 
even surface. The welded part ‘‘ B"’ has been purposely left on to show the welding before turning. 


The WILSON tastic_arc WELDER 


Supplants Rive:ed Joints. | Makes seams which hold tight. | Ensures constant Temperature. Can be applied to any metal, any bulk. 
IS ADAPTABLE TO ANY DRIVE. 


SERVICE DEP: Our Serv:ce Department is available for all emergency repairs regardless of location. 











WRITE OR PHONE FOR FULL PARTICULARS. 


G. D. PETERS & CO., Limited, 


3a, Dean’s Yard, Westminster, LONDON, S.W. 1. Windsor Works, SLOUGH, Bucks. 


Telephone : 2900-1 Victoria. Telegrams : *' Peters, Vic., London.” Telephone : 201-2-3 Slough. Telegrams: “ Peters, Slough.” 


Sole Scottish Agents: A. JOHNSTONE SMITH & CO., Ltd., 136, Renfield Street, GLASGOW. 
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HURST, NELSON & CO., LTD. 


Builders of ahers of 
RAILWAY CARRIAGES, WHEELS and AXLES, 
WAGONS. RAILWAY PLANT, 


FORGINGS, 
ELECTRIC CARS, and SMITH WORK, 
every other description of IRON and BRASS 
RAILWAY & TRAMWAY CASTINGS. 
ROLLING STOCK, 
MOTOR OMNIBUS, 


and other 
ROAD VEHICLE BODIES. 














PRESSED STEEL WORK 
of all kinds, including 
UNDERFRAMES and BOGIES 








DERBY OFFICE : 120, London Read. 
CARDIFF! OFFICE : Gordon Chambers, 
31, Queen Street. 








GLASGOW OFFICE : 78, St. Vincent Street. 
LONDON OFFICE : 14, Leadenhall St., E.C. 


Registered Office and Chief Works: 


= GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL. 


PATENT STEAM CROSS-CUT SAW For LOGS. 

















Made in For Logs 
Two up to 48" 
sizes and 

’ — "os 
namely : 72" diam. 





MOUNTED_ON! ROAD (WHEELS, (Can‘als> be mounted “on Flanged Wheels for a Railway) 


A. RANSOME & CO., LTD., Stanley Works, NEWARK-ON-TRENT. 


London Office: 63, Queen Victoria Street, E.C.4 




































































TAT AS posal THE | 
L ALLOYS CO., LT? THE 
Smelters and Refiners, ALLIES 
ANTI-FRICTION METALS ae cant 
a anti-friction metal 
Atlas STANDARD Brands: 7" — ts 
For RAILWAYS. For MARINE ENGINES. a “ 
For TRAMWAYS. For GENERAL ENGINEERING. ATLAS 
THE age ares : METALS 
“ATLAS? For INTERNAL COMBUSTION ENGINES. — 
js recognised as_the SUPPLIED IN INGOTS, RODS, GORED STICKS AND FINISHED DIE CASTINCS. regularly supplied 
= of ‘lows Die Castings in all non-Ferrous Metals. Gun Metal Bearin White Metal Lined accurate to S ification: to nn ag 
a ee 087 ATLAS METAL & ALLOYS CO., LTD., GOVERN. 
j THE MARK 52, Queen Victoria Street, LONDON, E.C.'4. MENTS. 
o ATLAS.” ; Telegrams :} A’oyan,” Cannon, London Codes : A BC, 5th Ed'tion, and Al. Telephone : Central 2210. ; 
emt Ese: ROUSE ST Duan — 











MACHINE CUT 
WHEELS. 


The REID GEAR Co., ,Ugvece 


See illustrated Advt. in issue of Dec. 5th. 
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AND W aHT IRON & STEEL ™ 





THE SCOTTISH TURE: CO.,. Lid. 





| STEAM HAMMERS 
SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 
Eg PATENT BEVELLING MACHINES fr SHIPS’ FRAMES, 0 Pe 
DAVIS & PRIMROSE, L°- junction eo. =f 
LEITH, EDINBURGH. eae 
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RENOLD -DRIVING CHAIN 


for LINESHAFTS and COUNTERSHAFTS. 





= 
) 


ae 


An Automatic Department, equipped 


with Chain Gearing is here illustrated. 





‘ \Y 
\\) 
et The efficiency is high and constant, slip is eliminated, speed- 


ratio is positive, and there is no initial tension. 


DURABLE 
COMPACT 


RELIABLE 
EFFICIENT 






















Write for Booklet No. 200/38 (F 2). 
“ Notes on the Selection of Chain Gear ” 


Ltd. Didsbury, Manchester. 







_HANS RENOLD, 
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The Characteristic of ou 


Centrifugal & Turbine Pumps 


High Efficiency. 
fOulsometer Engineering Co Le 


11, Tothill Street, Nine Elms Ironworks, 
LONDON, S.W. 1. pute READING. 


PETER BROTHERHOOD, [” 


COMPRESSORS 


for all pressures up to 6000 Ibs. per sq. in. 





Write for List No. 794. 



























The Illustration shows a four-stage steam-driven Hydrogen Compressor. 
Working pressure, 2000 Ibs. sq. in. 























: ras a HIGH-CLASS 


POWER TRANSMISSION. 


LATHE TURNED STEEL SHAFTING. 
PLUMMER BLOCKS of all descriptions. 
HANGERS, BRACKETS, requirements 
PULLEYS, MACHINE MOULDED 

WHEELS. 


PLATTS PATENT 
SWIVELLING DUST-PROOF 


SELF-OILING BEARINGS. 


FOR ECONOMY IN OIL, 
ATTENTION AND POWER. 


RELIABLE. DURABLE. —=———n 


Can be obtained from Merchants and Dealers. 





LARGE STOCKS for 
IMMEDIATE DELIVERY. 


Se SAMUEL PLATT, L? 


Group of Brackets and Hangers fitted with our Patent Swivelling, Self-Oiling Dust-proof Bearing e 
{No, 38). forming part of an equipment supplied to an important INDIAN RAILWAY COMPANY. WEDNESBURY. Spl Ba71 




















Duo. 26, 1919 __ _THE BNGINEER _ 














———— 


ting. —George Reveirs, L Ltd., 


m4 ent ter-lane, E 
TIMATES for all DESCRIP. 
PARED to © fax EnGinzer "’ has been 


= NS of Eis Mstablishment since Ite comm t. 
Jus D, Roots, Patents, Bris! "The WEIR System of 


Foreign 
varied anGctical e qasineerms experience valuable to in- 
ventors. reula: Compiler of tent 
for THE Times and iegmerly for THE 


jaen snd so, | Peed-heating and Boiler ALAS RAVE 4 000 mnPanaaen 














ARTERED PATENT AGENTS. Reeooooooooeooceers 


CHA 
~ aan 1867). British, Colonial and ag 
Patents and Trade Marks and Designs Registrations. ENGINEERS’ REQUIREMENTS IN TEE 
OF ILLUSTRATION ARE THO- 


77, Chancery-lane, London, W.C. Tele., Holborn 12 F d . f E. e onan 
—— INVENTORS AND STUDENTS. ee ing or ocom otives ROUGHLY UNDERSTOOD BY US, AND WE 
A Chart of 187 Mechanical SHALL WELCOME YOUR ENQUIRIES. 


MOTIONS (26in. by 18in.), with description of 
JOHN SWAIN & SON, Ltd. 
Columbia House, 


bound in cloth, post free, 6d.—-Published by 
taints and MILLS, 34/35. High Holborn, aloe 

89-90, SHOE LANE,E.C. 
Works: High Barnet. 


BULL'S METAL & MELLOD 00., | aeaachens Vsti, ate, 


Woker, nr. Glango 
Tel. :MaLLoin, YORER. Nat Tel. : qe aa Paris. 
BULL’S METAL.— Propellers, Bars, Shoste, Pump Rods, 
Valve Spindles, Condenser Stays and Plates, &e. 
UELLOID | G . Trade Mark).—Condenser and Boiler 
kaye and Plates, Bars, Sheets, Valves, &. 
GIGH y TENSILE BRONZE. -—Oast Roll ed, Forged | to 


irem 
WHITE METALS —Template, Babbite, Plastic, = 


R. WHITE & SONS 
WIDNES Lancashire 


Makers of ARRIAL 











@, The simplest, most reliable 
and most efficient method 


of securing additional coal J. & FE. uy ALL, [". 


economy with reduced boiler Makers of COs and NH; 


maintenance costs. Refr igerating Machines 
@, Designed, developed and Hallford Motor Vehicles 























Wagons. cROSSINGS Ai manufactured by Specialists a 
Turntables. ROPEWAYS| in Boiler Feeding and Feed- 
| heating. 








CRAVENS LIMITED, | 


RAILWAY GARRIAGE AWD WAGON WORKS, 
DARNALL, NEAB SHEFFIELD. ~ 


Manufacturers of 

very Desorption of RAILWAY CARRIAGES, WAGONS, | 
TRAMCARS, IRONWORK, WHBELS, and AXLES, 
BRASS AND IRON CASTINGS, &e. } 

Wagens Built for Cash or for Deferred Payments. | 

| 

' 

| 


Prices and Specifications om app 
High-elass 


THE GLASCOW RAILWAY 
ENCINEERING COMPANY, ‘"° | MACHINE TOOLS 
Paget G. & J : WEIR, Ltd. a ELECTRIC CRANES. 


Condon Office :—12, VICTORIASTREET, S.w 
MANUFACTURERS OF RAILWAY CARRIAGE, 
Y EELS & AXLES, 


See Illustrated Advertisement, Dec. 5th, page 62. 


‘ahiaisiad cieibines on Application. CRAVEN BROS. (Manchester), Ld 


REDDISH, STOCKPORT. 
Telog., Craven, Reddish,  ‘Teloph., 491 Heaton Meer 
































TRAMWAY WH 
eshanaais aim WAGON IRONWORK, also CAST | Fer our Half-page Illustrated Advertisement 
TEL AXLE BOX | see last week’s and next week's issues. 














WHEELS & AXLE BRONZE bb 9 (Retistered RED METAL Pump Valves 
With Cast or Hydraulic Forged a" heen ee DELTA BRAND es NACOPPER > Maintain a High VacMaaE 


men eartcenon aauca 4°" THE DELTA METAL CO., Lt, EAST GREEnwicy, Lonpon. Sc. 10. iA asa 


THE GLASGOW ROLLING STOCK & PLANT WORKS. 


HURST, NELSON & CO., LTD., 


pana every po ny WaGONn 


~ omen re =" 
a ee 0: SFil|| STOCK. 


wane & Sh EXTRUDED BARS Daz: 

















BLECPRIC CA escriptlon of ef RAILWAY 
iW? ROLLING 


Woas, and Inox 


Office o and | Ohiet iat Werks MOTRBR WELL. A } << 
Tdusreted Advt. mdeotall sures EC. s ic oo 


P. & W. MACLELLAN LTD., 


CLUTHA WORKS. GLASGOW. J you want steam pl ant, gas engines, or 
Manufacturers of RAILWAY WAGONS and CARRIAGES boilers at short notice ask us eg quote. 
(RON and STBEL tag ht regs SPIKES, and 
“bor PERMANENT TERIAL, BRIDGES, aad Hi di E 

aaa Ls ag for RAILWAY PLANT aad STORES of In ey ngines 
every desori 

jet Offices—129, Trongate, Glasgow. have E Te ett for reliabili 5 wen? 

DLEY & SONS, 
11, wt hy, on Srexer " “NDON, 


Registered Offices—106a, Cannon Street, Lendon, E.C. 
LOUDON BROTHERS, Ltd, 














LONDON, E. 17, 











ae 






















R. Y. PICKERING & CO., LTD. 


(Mstablished 1864.) 
Builders of Railway Carriages and Wagons. 








Makers of Wheels and Axles of all kinds. Z JOHNSTONE. 
Chief Works and Offices : 3 
WEES sece Cxsnuow. e manufacture all classes of _Japans for Cycle|} aa Highest Class Machine Tools 
London Oftce : Manufacturers. The range includes Black and 


See illustrated enti issue of December 


S Victoria Sacer, Wesraneren 5 | Colours, for application by one coat and two coat processes 
G. R. TURNER, LD \upwards. The Japans are supplied for quick stoving or 


Manufacturers of all descriptions of 


IRON AND \WOOD FRAME WAGONS|air drying, for use by dipping or the brush. Booklet and|| JOHN TULLIS & SON, Ld. 














For Home, » Colonial & Porsien Raiiways. quotations free. Belting Specialists, GLASGOW, 
PERMANENT WAY MATERIALS, &c. 
Colliery Screening and Conveying Plants. Engines, Tip poing WILL INCREASE YOUR OUTPUT. 











a pe OP Rae JEN SON & NICHOLSON, Ltd. , Seg ADVERT. LASTAND NEXT WEEk’s Issug. 
GOSWELL WORKS, STRATFORD, LONDON, E. 15. BELDAM’S 
ad | OM weg \ 0d 41) [Ch 


GARDNER OIL, GAS 2.2 


SEE ILLUSTRATED ADVT. ALTERNATE WEEKS 


SPIRIT ENGINES. LOoG 



































ON SALE, 














bo. “tin “bore Bin. stroke, In fratelass con: L. - GARDNER & SONS, Ltd., Bar Barton Hall Engine Works, PATRICROFT, MANCHESTER. i 
on. ullest particulars from— ‘elegrams Seitelens : ECCLES 401 (4 lines). = 

THE BRITISH COMMERGIAL LORRY & LONDON : Norris, monty & Garduers; Ld., Gardner House, 115, Queen Victoria St., E.C.4 SPARKING : PLUGS = 
ENGINEERING CO., LTD., Showroome | MERE jnf0t.20 fower Bullaings. ¥ ‘Water St,, Liverpoo For Internal Combustion Engines. E 

66-98, Bridge Street, MANCHESTER. NEWCASTLEI: Milburn House (Floor A A), _< toanaenanag pvt ns hen erode - 
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THORNABY-ON-TEES & STOCKTON-ON-TEES. 





Willson Lathes in Stock! 


ULLUINUUTIOURUUUOLU HUTTE 


|S in A 


UNA 


TMM 


Willson Lathes, ready for immediate 
delivery from stock, 8in. centres, with 


| either 6ft. or 8ft. bed. 


Illustration shows Straight bed lathe, by far the 
most accurate yet designed. 


NOTE.—Oaur stock is now rapidly falling; production 
daily becomes more hazardous owing to shortage of 
castings. Willson Lathes recently brought higher prices 
for second-hand stock than to-day's quotations, Brand 
New from the firm. 


SECURE YOURS TO DAY. 


TTT TMM AT 


IUHIOUURAUUTAUUTAU UATE 


Willson Lathes can be : 
installed in your shops _ : 
without any delay. 


: Will 
 TLathes 


SMITH, BARKER & WILLSON, MACHINERY HALL, 
SOUTH HORTON STREET, HALIFAX, ENG. ‘Phone 766 Halifax. Wire: “ Lathe,’ Halifax. 
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EN HHA 


—— 


UNIT TALUTTTT INTUTE 
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THEMINITIALS GEC: 
AREVASGUARANTEE OF, 
BRITISH. MANUFACTURE; 


The unvarying uniformity of 
the Osram Lamp explains its 
invariable use in Factories, 


Workshops and Warehouses. 


\ La 

. 4, as ) ee 

. a7? fia, 
a 





“iY k Si | Sold by all Leading Electri- 


a 
cians, Ironmongers and Stores. 








Wholesale Only—The General Electric Co., Ltd., 67, Queen Victoria St., London, E.C. 4. 























LARGE STOCKS LOWEST PRICES 








7 _ . ° RY a - * = 
The General Electric Co., Ltd. Head Office: 67, Queen Victoria St., London, E.C.4. 
Cable Works: The Pirelli-General Cable Wi ‘orks, Western Shore, Southampton. 
Branches throughout the United Kingdom and_in all the principal markets of the world. 
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Post Your Enquiries rmMac 


for: In er JOINTING 


OIL MILL MACHINERY | means cheaper and lasting Joints. 


It is the ersiest thing in the world to make a leak-tight 
metal-to-metal joint with “ Permac.” Far simpler and more 
certain than if a sheet joint ring is used. All you have to do 
is to mix a little “ Permac” with boiled oil into a putty, 
and apply this to one of the flanges. Then bring the other 
into position and bolt up. ‘ Permac” joints stand the 
highest pressures and temperatures. In ne circumstances 
will they blow out or leak. You can use “ Permac” for 
oil, petrol, gas, aud even acid jounts, as well as for steam 








and water joints. 





If your Dealer cannot supply 
you from stock, write us direct. 


THOMAS & BISHOP, Ltd. 


37, TABERNACLE STREET, 
LONDON, E.C. 2. 











GLASGOW : 95, Bath Street. 
PARIS: 27, Rue Eugene-Varlin, 
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Te OAR eres, 


Accurate Workmanship. Prompt Attention. 


Aral CUT GEARS 


—— RIES INVITED. 


_, BARLOW & CHIDLAW, LTD. 


PENDLETON, MANCHESTER. «ego 


ed 














Cage Press System. AULD’S REDUCING VWALYVES 


have a World-wide reputation Other specialties are :— 





PATENT SAFETY, SEMI-ROTARY WING 
SURPLUS & STOP VALVES PUMPS 
PATENT BULK-HEAD SELF-CLOS- of DOUBLE and QUADRUPLE. 
ING and EMERGENCY STOP ACTING TYPES, For all Purposes 
VALVES, PATENT SAFETY and with all accessories. 


MANEUVRING GEAR, ATMOS- 
PHERIC EXHAUST VALVES, PLUG pono GLAND 
SHIP’S SIDE CHESTS, &c. x 
and similar fittings. 


Ail kinds of Valves for all 
requirements. 


] DAVID AULD & SONS, LD., WHITEVALE FOUNDRY, GLASCOW 


enn epee 


GLEDHILL-BROOK TIME RECORDERS, LTD. 
For Recorders and all Accessories. 
26, VICTORIA STREET, 
TO :— — LONDON. S.W. 1. 


MANLOVE, ALLIOTT & CO., La, OXY-AGETYLENE 


Engineers, NOTTINGHAM. OO 
WELDING & CUTTING PLANT MANUFACTURERS 
COMPLETE EQUIPMENTS. BLOWP/PES A SPECIALITY 


London Office: 41 & 42, Parliament Street, Westminster, S.W. 1. ee C fore)”, 4° hw sta ®) oS Coe 
HURST S* B/RMINGHAM, 


Please send us your inquiries. 






























































| HOMOGENEOUSLY LEAD LINED 
VESSELS 


FOR 


| BREWERIES & CHEMICAL WORKS 





___ Dac. 26. 1919 
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Tue “(FW)” RICHARDS PULLEY 


STEEL RIM WITH CAST IRON CENTRE 


LIGHTER, STRONGER 
MORE PERFECTLY BALANCED 
THAN ANY OTHER. 


Having purchased the Millwrighting business of Messrs. George 
Richards & Co., Ltd., of Broadheath, Manchester, together with 
their Pulley Plant, PATTERNS, etc., we are now the sole manu- 
facturers of this perfect Pulley which they have manufactured 
in increasing numbers during the last thirty years. 


THE ENGINEER 





























Their reliability and appearance warrant their use in 


connection with 


MACHINE TOLLS 
ELECTRIC MOTORS 
TEXTILE MACHINES 


LINE SHAFTING 
a = y > AND ALL OTHER PURPOSES. “Sig; - a 
Richards’ SPLIT Pulley. © spRCIAL PRICES FOR LARGE QUANTITIES. — chithards! Whole Pulley. 


fe will Contract for your Requirements. Send us your Enquiries. 


FRANK WIGGLESWORTH & Co. Ltp., ENGINEERS, 


SHIPLEY, YORKS. 


BEARING HOYT metats 


ANTI-FRICTION (WHITE) METALS 
FOR ALL PURPOSES. 


























THE ff = THE 
TOUGHEST | = WORLD'S 
MADE . BEST. 
TRUE to 001" 
READY TO FIT. 


HIGH FINISH. 
NO MACHINING. 





PLEASE WRITE FOR SAMPLES AND FULL PARTICULARS OF ALL HOYT METALS, AND LEAFLETS ON 
WHITE METALLING AND LUBRICATION. EXPERT ADVICE FREE. 


THE HOYT METAL CO, LTD. 
WORKS: MILLWALL, E. DEODAR ROAD, PUTNEY, LONDON, S.W. 15. 


TELEGRAMS: PROFANITY, PHONE, LONDON. TELEPHONES: PUTNEY 1323 and 1324. 
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Te YA ELECTRIC | 
ag S HIP RD TRI ; 
$3 + 
$3 $ 
$3 : 
“ As used by the leading SHIPBUILDERS In the United Kingdom. 3 
33 Made in Five Sizes, with ; 


D.C. or A.C. Motors. 


o4 
ae 


To pull 1} to 16 tons 60 feet per minute. 


J.P. HALL & Go. Lto. 


BLACKRIDING [RON WORKS, 


> 
>< 


a INVESTMENT 
nt. EXPENSE. 










Used by 

ADMIRALTY, STANDARD 

WAR OFFICE, SIZES. 

MINISTRY OF fin. to Bin. 

a Larger Sizes 
er 80 Steam- 

ship Companies se ee 

and in up te 1in. 


Repair Yards, 
&c. 


SIMPLEX PATENT 
VALVE RESEATER. 


BROMELL PATENTS OC. LTD., 
Head Office and Works: 





——OLDHAM.——= 


Telegrams: Telephone: 
** Dynamo, Oldham.’ Oldham 300 (2 lines). 





44.666645060OH56OH4HH5H5HH5 bbb 5 bbb; bb dd db hdd dd db dA db db bd Add 


oe 
2445O4450066606666000666666 





SOSCOSOSOSOSOOSOCSOOLSS 


Standard Warping Winch. 





RIISPSSSSSSSLSS 999953 Dae SSS sesssees 


SSSSSSSSSSSSSSSSSSSSISSSSSOSSSSSSSISSOSSSSSSSOSSOSS OSES 








BREAKDOWN CRANES 
JOSEPH BOOTH & BROS., L™ 


RODLEY, 
LEEDS. 


Telephone: STANNINGLEY 20 
and 807. 





















Telegrams: CRANES, RODLEY, 





London Office: A. E. W. 

- GWYN, Ltd., Caxton 
House, Westminster, 
s.W. 


South Wales Office: W. 
OGDEN DAYSON, M.I. 
3 Mech. E., M. Iron and 

J Steel Inst., 1, Mount 

Street, Swansea 





et ath Be ie 
; OFF ‘oe 





are ere Pe. “tg ~~, 
ee chee “er TO ai lag ae, ~ 


30-TON STEAM BREAKDOWN CRANE. 

















New burn Steel Works, 


JOHN SPENCER x SONS, hen, NW CRSTLE-ON-TY HE. 


ESTABLISHED 1810. stnleioenes Tog Newcastle or London. 
London Office: $2, VICTORIA WESTMINSTER, S.W. Cestractors to aoiehiniate. War Office, British, Foreign and Colonia! Railways, &c. 
Steel 


Manufacturers. 


SLABS. BLOOMS. 
BILLETS & BARS 


FORGED AND 
HYDRAULIC PRESSEC 
CRANKSHAFTS 


CRANK & STRAIGHT 
AXLES & FORGINGS 


ROLLED STEEL SHIF 
& BOILER PLATES uy 
to 18ft. wide. 
S.M. & CRUCIBLE 
STEEL CASTINGS 
up to 50 Tons. 
TOOL STEEL. 
SPRINGS. BUFFERS 
FILES. 





WASTENEYS-SMITH’S 
Pat. , mil 





GE ARS. 
SPURS & BEVELS 
PAPER PINIONS, 
SKEW GEARS, 
CHANGE WHEELS, 
All Sizes, 
Accurately Gut by New 
Process. 
Very Low Prices, 
Ask for List. 
Bend your enquiries. 
GREEN WOOD'S 
STANDARD GEAR CUTTING CO., LTD., 


New Bond Street, HALIFAX 
Telephone 1212. Telegrams: ‘‘ Gears.” 


CROSBY 
SPECIALITIES. 


See ADVERTISEMENT NExT WEEK. 


CROSBY VALVE & ENGINEERING Co.,Ltd. 


147 Quecn Victoria ST., LONDON, E.C. 


DAVIES & METCALFE, 


MANCHESTER. LIMITED. 
SPECIALITIES. 


ig aa 


ALL CLASSES. 
iim 





























WOOTTON BROS., LD., 


COALVILLE, near LEIGES PER. 
Telegrams 1 Wootton, Coalville. 


- | Brickwerks Plant. Sanitary Pipe Plant, 


CLAY-WORKING PLANT. 


Colliery Flant. General Millwrights 


taeda WIRES ‘CABLED 


GLOVER: cL". 
TRAFFORD PARK*MANCHESTER 


CHESTER. 


‘‘ BURTON ” 
OIL SEPARATORS. 


Also all kinds of Riveted or Welded Work. 
Suitable for Steam, Water or Air Pressure or Vacuum. 


Garner, Telford & Hardman, Ltd., 
PENDLETON, MANCHESTER. 


Teleg.—-‘* Persevere,” Manchester. Telep.—42 Pendleton 














lot o' 
ju [ANCANE SITE} 


LASTING AND RESISTING THE SAFEST AND 


;BEST FOR STEAM JOINTS i 


ea MOST CONVENIENT AND ECONOMICAL = MOST @) IN 





JOHN HUDSON & CO.’S SUCCESSORS, 








STOCKLESS ANCHOR 


<ietoria Warehouses, Mansell St., London. 
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The Granary, King George Dock, Hull, equipped throughout by HENRY SIMON, LTD. Capacity 40,000 TONS. 


WRITE FOR We have specialised in the design and construction of all types of goods and grain-handling WRITE FOR 
OUR NEW appliances. We are prepared to go thoroughly into warehousing problems and prepare OUR NEW 
CATALOGUE. _ schemes for dealing in the best and most economical manner with the materials to be handled. CATALOGUE. 


HENRY SIMON, Lrp, MANCHESTER. 
Improved Vacuum Brake Apparatus. 
“CRAB” CYLINDER AND RIGGING 


(Patented). 














GREAT SAVING NO BRAKE, 
IN WEIGHT SHAFT. 
OF RIGGING. - 

7 VERTICAL 
BLOCK STRESS ON 

PRESSURES | UNDERFRAME 








COMPENSATED. ELIMINATED 








THE CONSOLIDATED BRAKE ann ENGINEERING CO., LTD., 


15, DEAN’S YARD, WESTMINSTER, LONDON, S.W. 1. 
ee ee ee ere teenie cee III ttre rec 








"GRAMS: “SALTA, LEEDS.” "PHONE: LEEDS 20747 & 20748. 


CQUIS> DUPLEX BORING AND TURNING MILLS 
TN_STOCK. 


For rapid manufacturing operations, or Two 
Pieces of work simultaneously by One 
Operator. 


The Machines can be supplied either with 
KENNEDY'S (Carntyne), Ltd Two Pentagon Turrets on Plain Slides or 
SHETTLESTON, GLASGOW. : Two Pentagon Turrets on Swivel Slides for 
KOH-I-NOOR : 2 : ;' 

Steam and Hydraulic Valves, from 1“ to 10” bore. me me —— $ Taper Work. 








They operate on pieces up to 2O0in. diameter. 
Admit under Cross-slide 16in. and under 
Turret 19in. Turrets have Vertical Feed 


pee ES a Fane of 12in. 
HENRY WALLWORK & Co. i, * ie a “R — we Eight Chuck Speeds & Six Feeds are provided 


KENNEDY 
Internal Combustion Engines, from 6 to 50 H.P. 
See Advt. Page 76, Dec 5th. 














LTD. 


MANCHESTER. 
Can also be supplied with Gear Box Drive. 





HIGH EFFICIENCY ——— SHR ef mA 


WORM GE A RS G. WILKINSON & SONS, KEIGHLEY, 
THE frzas, ENGINEERING CO., LEEDS. 





FROM STOCK. 
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Westinghouse 


Westinghouse Electric International Co. 


Organised by The Westinghouse Electric & Mfg. Co. of Pittsburgh, Penna , 
for the conduct of its Foreign Business. 


MANUFACTURERS OF 
Steam Turbines, Condensers, 
Electric Generators, 
Heavy Traction Apparatus, 
Switchgear, Transformers, 
Meters, Lamps, 


Motors for all purposes and Everything 
Electrical. 


FACTORIES IN U.S.A. AT 


Pittsburgh, Pa, New York. 

Bloomfield, N.J. Bridgeport, Ct. 
Milwaukee, Wis. Essington, Pa. 
Springfield, Mas:. Trenton, N.J. 
Newark, N.]J. Cleveland, O. 


and elsewhere. 


Exporting to all Countries except Great Britain, her 
Colonies and Dependencies. 


London Office, 
2, NORFOLK STREET, 
STRAND, W.C. 2. 


’Phone: Gerrard 3261. Cables: Wemcoexpo, London. 





| 


| 
































ET the world’s standard for fine 
pencils. Every one of the 17 
degrees, at 4d. each,. are perfect. The 
degrees which will give you the best 
results for your work are:— 










For Engineers: — HB, 2H, 4H, 6H, 8H. 
For Draughtsmen:—4B, 2B, HB, 2H, 4H, 5H 









“VENUS” Copying, 4d.; Super Copying 5d. each. 
Of all Stationers, Stores, &£c., 
throughout the World. 










For Every Pencil Purpose 













“VENUS,” 
173/5, Lower Clapton Road, LONDON, E. 5. 


Write for a Copy of our interesting Booklet 
“The Venus Pencil in Mechanical Drafting.” 


































GRABBING EQUIPMENT | 


(No. 3. SHIP DISCHARGING). 


KEE 











Priestman Grab taking Ore from Vessel. 


Particulars of these Grabs sent on request. 








Priestman Brothers, Ltd. 
Holderness Foundry, HULL, 


28, Victoria Street, Westminster, S.W. 1. 








WEIGHBRIDGES 
WEIGHING MACHINES 


fer all purposes. 
FOR ROAD, RAIL, WAREHOUSES, &e. 


ANY LENGTH OR CAPACITY. Send us your Enquiries. 





M47 


Midland Iron Works, Scout Hill, DEWSBURY, Yorkshire 











LONDON OFFICE:—Mansion House Chambers, 11, Queen Victoria St., E.C. 








Ixvi 


THE ENGINEER 


Dec. 26, 26, 








THE HORSELEY BRIDGE & 
ENGINEERING CO., LTD. 


Head Office & Works: TIPTON, STAFFORDSHIRE. 
London Office : Passenger Station : 
11, VICTORIA ST., WESTMINSTER, S.W. 1. DeDLRY.FORT. 


Telegrams: Telephone : Telegrams : Telephone : 
GALILEO, LONDON. 1021 VIC. HORSELEY, TIPTON. 107 & 108 TIPTON. 





ee ee er ee a pinememansansee a 
~ SS ee n= =n = en a 
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Richmond Bridge over River Thames. 
Iron Founders, Builders of Bridges and Piers, 
Viaducts, Cranes, Roofs, Steel Tanks. 
Constructional Work of all descriptions 


Pressed Steel Flooring. 














“ SPENCER-HOPWOOD ” 


PATENT 
Water-Tube Vertical Boilers. 


Wl W. H-SPENCER & CO.. 


HITCHIN, HERTS. 


“*ENGINE” HITCHIN. Telephonsa: 5 HIT (HIV 
120, CANNON STREET, E.C. 4. 








Telegrams: 


London Office 





ADVANTAGES. 


High evaporative capacity. 
Fuel and upkeep economy. 
Complete accessibility. 
Easy to clean. 

No leakage nor priming. 





STANDARD 
SQUAT 

MARINE and 
LAUNCH Patterns. 





Suitable for Pumping, 
Heating and Ventilating, 
Piledriving, Cranes, 
Laundries and Dairies, and 
Contracters’ Work generally 


STANDARD PATTERN. 





BOLTS & NUTS. ETo. 





aj 


Speciality—FACED and BRIGHT NUTS. 





“CROWN” BOILER COVERING 


(Slag Wool) encased in Steel Sheeting. (Patented.) 
: Cool, Strong, Removapj, 


967 SAVING 

in Radiation, 
Longest Service, 

Greatest Economy, 
Highest Return. 


Unequalled for Superheateg 
Steam and Extreme Pressures, 





trongest, Best and Cheapest Cement made 
Nearly 5000 Users at Home and Abroad. 


GODLEY 


” @GROWN” TELLURIC CEMENT © 
SUTCLIFFE BROS., Worn 


| 


Qr49 
Near 

° MANCHESTEp, 

eo" 


<a 























A New Clutch Ring 


An entirely new de ure in the method of fitting fabric 
linings to plain clutwhes. The rings are made endless of die. 
moulded asbestos without wires, and are so constructed that 
free movement is assured in all circumstances, they float ina 
recess. 

We have tested these rings exhaustively at our works. A jin, 
wide ring of l4in. outside diameter, area 36 8q. in., under a 
pressure of 22 lbs. per sq. ‘* transmitted 30 H.P. at 1000revs, 
This is undoubtedly the last word in clutch linings, and 
fuller information will be sent on request. 


F'EIR O'|DIO 


FRICTION LININGS 
The HERBERT FROOD Co. Lid. 


Works—Chapel-en-le-F rit h. 
Contractors to the War Office 4 Admiralty, London General Omnibus 
Company, @ U' ind Hlectric Ratlways of London & Paris. 
Depots at London, Birm'ngh: ~ Bristol, Cardiff, Covevtr 
Edinburgh, Glasgow, Liverpool, Manchester, and Newc: aati 


a 


Pure Asbestos 
without WIRE. 





























RB. 





Telegraphic Address—Clyde. Hallside, Lanarkside. Telephone—17 Cambuslang (2 lines). 


“CLYDE” DOGS. 


“ CLYDE.” 


“ CLYDE.” 






Largest 
British 
Shippers of 
all kinds of 
Nails, Tacks, 
and Spikes. 





RELIABLE BRITISH DOGS. 
CLYDE NAIL CO., LTD., Works: NEWTON, near GLASGOW. 


London Agents—GILLESPIE & MAYHEW 14-15, Billiter Buildings, Billiter Street, E.C. 
English Provincial Agents—E. TINSLEY & CO., Old Hill, Staffordshire. ou 202 


SIGHT FEED LUBRICATORS. 


Sole Makers of Adams Patent Seafield Mechanical 
Lubricator and Grandison’s Piston Type Lubricator. 














STEAM KETTLES for Canteens, Ships, etc- 





The Steam Cylinder Lubricator Co., Ltd., 
Gordon Works, Lr. Broughton, Manchester. 
HICH QUICK 


CRADE CASTIN G DESPATCH. 


IRON, MALLEABLE IRON, STEEL, BRASS, GUN METAL. 
PENNEY & CO., L™ ENGINEERS & FOUNDERS, | INCOLN 









































LISTS ON APPLICATION. 


USUAL STOCK 1000 TONS. 
JAMES WILEY & SONS, wena 





wherever excellence ot quality is of 
oaramount importance. 


USE FAIRLEY’S STEEL 


JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM SHEFFIELD, are makers ot highes 
qualities of CRUCIBLE & SIEMENS (ACID, STEEL in RODS, BARS ano FORGINGS) 

They specialise very extensively in HIGH-SPEED TOOL and other ALLOY STEELS. an are noted 
for the excellence of these and of their CARBON STEELS for tools of every description. 














HEAD OFFICE :—Old Mint Steel Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. 





DARLASTON. 
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INQUIRE FOR THE 


FLETCHER SPECIALTIES 


AND BENEFIT BY 
OUR 50 YEARS EXPERIENCE OF 


FILTRATION PROBLEMS. 





HYDRAULICALLY CLOSED PRESSES WITH THE SPEEDIEST 
OPERATING GEAR ON THE MARKET. 


OUR TECHNICAL STAFF IS AT YOUR DISPOSAL 
TO SOLVE YOUR DIFFICULTIES. 


INQUIRIES SOLICITED 


GEORGE FLETCHER & C®L™ 


MASSON WORKS, DERBY. 


LONDON OFFICE - 21, MINCING LANE, E.C. 3. 























AND 
























FROM 
30 1.H.P. 
TO 
1,000 1.H.P. 


| We also specialise in 








, Vessels, Tunnel 


























- Established 17 90. 


PLENTY & SON L™. 


|| COMPOUND MARINE ji 
|| STEAM ENGINES 


|| Engines for Light Draught 
Stern, 
i Stern and Paddle Wheelers. 





Contractors to The Admiralty, War, India & Colonial Offices, etc. 





Celephone : 
7 NEWBURY 


Celegrams : 
‘‘PLENTY NEWBURY.” 


NEWBURY, 


ENGLAND. 


|| TRIPLE EXPANSION || 
i 


| 
| 
i 
| 
| 
! 


7 








————————— 






















- 15,000 - 
FURNACES 


FITTED WITH THE 






(PATENT) 
SHOVEL 


STOKER 







That such a large nuraber of furnaoes should be Sited with and 
the “ PROOTOR” STOKER is convin eet - 
RELIABILITY—continuous satatactary 6 WIOK, day after Moving 
day, is the strengest ‘ “REASON WHY. 






Fire 





When sihaheeaisdaia tee Saeki 
han = ee Oellieries with the ‘‘ Procter” 


10 TO 15% ECONOMY. 
20 TO 80% MORE DUTY. 


Steel 
‘Why 


















JAS. PROCTOR, LTD., 
HAMMERTON STREET 
IRONWORKS, BURNLEY 






Sele Agomm tor Fremoe :—The Suctéts dos 
4 la Vapertention, 68, Rue de Pome, Part 


FAWCETT, PRESTON & Co., Ld. 











Manufacturing Engineers, LIWERPOOL. 


Telegrams : Fawcett, Liverpeel. 
Codes used: Al, A B C (4th and 5th Edns.}, and Western Union (‘ Universal” and “ Five Letter” Bditiens). 
London Office : 68, VICTORIA STREET, S.W. 1. 


Trade Mark “CYCLONE.” 


Contractors te the Admiralty 4 War Office 
SUGAR MAKING PLANT of all kinds. 


Complete Factories supplied. 


SEA WATER DISTILLING PLANT. 


for all purposes, 
HYDRAULIC BALING PRESSES. 


for Packing Cotton 
lensity and ‘weight of 


EXPLOSIVES PLANT. 
NITRATE-MAKING PLANT. 


PUMPING MACHINERY for Towns Water 
Supply. | 
COPPERSMITHS and BRASS FOUNDERS. 





* Watson-Faweet” Hydraulic “Cyclone” Press. 





“PROCTOR” 


DISTILLING & EVAPORATING MACHINERY 


Sole Makers of CYCLONE and GRID | 
PRESSES, and of Fawcett’s High Density | 
Presses Pumps 


and 
= Wool, Hides. &c., of any required | 





EAST FERRY ROAD 


ENGINEERING WORKS CO., Ltd. 


1200 Tons Hydraulic Forging Press with Steam Intensfier. 


Hydraulic Oranes and Ceal Hoists, Belt Gonveyors for Coal, &e. 
Patent Pneumatic Grain Elevating ee 














Working Pressure 


on Press, 3 tons per sq. inch. Steam Pressure on Intensifier, 160 ibs. per sq. inch, 


MARINE and STATIONARY ENGINES a HYDROSTATIC CRANE WEIGHING MACHINES. 
BOILERS. 


Hydrostatic, Phone, London. 


General Engineers and Ironfounders. Estimates given for Repairs. 





Tclegrams— B3026 





ENGINES, PUMPS SLUICES, CAPSTANS, &c. 


MILLWALL, LONDON, E. 
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ENQUIRIES SOLICITED 


FACTORY «WORKS 
HEATING | 


VENTILATION 
Latest and Most Efficient Type. | 


-Dargue, Griffiths &Co. | 


Phoenix Works, Vauxhall Road, 
LIVERPOOL. 


} 6665 Cen 
\ 6686 





elepnhones: 





STONE AND 


SHERS ENG. 





BRITISH 
DRAWING INSTRUMENTS 


A 


———— 
—2= = 


MANCHESTER. 


- o 
4 = i ii 


THORNTON “re. 





Made of rolled white Nickel Silver, standardised fittings, highest quality and finish. 


Illus. Price Li-t*sent Post Fre. 
Designed by us and produced for the British Government du-ing the Great War. 


MANUFACTURERS OF HIGH-GRADE 
INSTRUMENTS FOR OVER 40 YEARS. 


Manufacturers also of Drawing Office Stationery. 
PARAGON 


A. G. THORNTON, Ltd., ‘vonks: 


24, King St. West, Manchester, 





Telegrams : 
** DRAWING, MANCHESTER.” 














COAL 
US LEICESTER | 


C R GOODWIN BARSBY&C? 


STONEBREAKERS, 
Screens, “Gioeaticn, mod Conveyors 

Complete Plants for Fing Crushing or Macedam 
ROBERT BROADBENT & SON, Ltd. | 


Phenix Irenworke, STALYBRIDGE. 
Tel Address—Broadbent, Stalybridp | 





Telephone Ne 296. 


HORIZONTAL 

BORING 

MACHINES. | 
D. & J. TULLIS, Ltd, | 


Machine Tool Makers, 
CLYDEBAN K 


Rrom<lV/ade 


AIR COMPRESSORS 


SO 
JOHN HETHERINGTON & SONS | 





























5 


- 


DURABLE 





CRANES. 











LONG — LIFE —— FEATURES 
1. STRAIGHT, STIFF, SHAFT, DIRECTLY DRIVEN & BALANCED. 
2. GEAR & CRANK PIN LOADS TAKEN CLOSE UPTO RIGID BEARINGS. 
3. DOUBLE FEATHERS THROUGHOUT, POSITIVELY SECURED. 

4. NO THRUST ON SHAFT FROM SLEWING CLUTCHES. 


BEDFORD-ENCINEERING 
COMPANY 





ENGLAND. 





BEDFORD 














Engineers, Machine Tool Makers, 





ANCOATS WORKS, MANCHESTER. 


HORIZONTAL TURNING & BORING MILLS, 


Te swing 4, 5, 6, 7, 8, 9, 10, 12, 14, 1, 18, 20, 
24, 28, and 32ft. diameters. Qi 
Each with | two tool rams. Feeds positive, continuous, and 
lied from each side of 6. 
Teleg.: Harn, Bn mcm Nat. Tel. 8065 Cent 





























FOR THE CUTTING & 


O X » x G E N WELDING OF METALS. 


If you wish to hear of the latest improvements in the use of Oxygen for Cutting, 

and the Oxy-Acetylene Welding Precess, write to the British Oxygen Company. 
THE BRITISH OXYGEN COMPANY have highly equipped and up-to-date 

factories in all the important British industrial centres capable of preducing 


a0 1,500,000 CUBIC FT. OF OXYGEN DAILY. 


The Company are the foremost mapuf:cturers ia Great Britain of Oxygen Metal 


C wtting Apparates, Oxy-Acetylene, Oxy Hydrogen and Oxy-Coal Gas Welding “Blew pipes, 
High Pressure Gas Regulaters, etc. 
For Catalogues and full particulars apply to any ef the Company4s Works 


Elverten Street, oo SW. Terry Road, Coventry 
Great Mariborou; nh Street, memaae. 


Nerth W embley, Middle 


Tunnel Avenue, East Greenwich. Resehill, Polmadie, Glasgow 
Shields Rd., Walker Gate Newcast'e. East Moers, Cardiff. 

Lower Walsall Street, ee Savile Street Sheffield. 

Warton Road, Stratford, Brcmborough Port, Near Birkenhead. 


Saltley, Bi mingham. 


THE BRITISH OXYGEN Co., Ltd., 








RANSOME-VERMEHR MACHINERY Co, Lry Lt. 


Central Buildin 
2, LONDON 5, Westminster, 


WATER FILTERS, STEEL PILING, 
OONORETE MIXERS, PILE BXTRACTORS, 
STONE DRYERS, TAR MACADAM MIXERS. 

See displayed Advert. alternate week, K4g 


ee! 
ER 


LACY - HULBERT & CO., LTD, 
91, VICTORIA ST., LONDON, s.w, 
Telegrams : Pi , Londen. Teleph +44 Victoria, 
Compressors and 

Wacuum Pumps. iJ 









































See Illustrated Advertisement every four th week 





Manufacturing - Lee ee : 


PRLS 


HALL’S = 


J. P. HALL « SONS, Ld, 


PETERBOROUGH. 


POWER PRESSES 


for Sheet Metal Work, Blanking, D 
Stamping, &c., also Spinning pert Guillen’ 
hears, &c. 


HORDERN & MASON, 


Vulcan Press Works, BIRMI 
(See disp'ayed advertise ment last week anc INGHAM 
Specify 
JOHN GIBBS & SONS 
“ PEERLESS” 


Blower & Exhaust 
FANS and you will NOT 
be disappointed, 
SEND FOR CATALOGUE 
724, Duke 
pA ue 
For large advt., see Dec 19 

















( 


= 








Merchant cok 


Tees, Ovals, &c., ineither Iron or 
o: vin pte 














ELVERTON STREET, WESTMINSTER, LONDON, S.W.1 























ROBERT STEPHENSON & CO. 


Locomotive Builders, DARLINGTON. LTD. 
SancTuaRyY House, WRSTMI NSTER. 


London Office - - 
for all Gauges 


LOCOMOTIVES ana 'services. 


Telegrams: Roeket, Darlington ; me London. 
Nat. Tel.—200 and 300 Darli ngton ; 650 Victoria. 
Codes: A BC, 5th Edition, Engineering Standards, 
Engineering Telegraph. 

See our Illustrated Advert. last and next week. 





TUBES & BARS 





Phone: 276 Wal. 
Tele’s : Talbot, Walsall 











PID Mi 





MAKERS OF 
LIGHT SHEET IRON WORK. 


FLANGED PIPING, DUCTS, ete. 
FANS, AIR HEATERS, FORGES. 


Sein Mazens ayy Pavurvass 
THE “STANLOCK”™ HEATING SYSTEM 














CAIRD & RAYNER, 


CAIRD & RAYNER’S 
Admiral ty PATENT 


~~ EVAPORATOR. 


IMPRIVED SIN2 E-CYLINDER 
DIRECT.ACTING 


BOILER FEED PUMPS. 


COMPLETE 


Fresh Water 
DISTILLING 
INSTALLATIONS 


(ALL SIZE8) 
For LAND er MARINE USE. 


FEED WATER HEATERS 
FEED WATER FILTERS 


Mudimecres. ty ee Sante 


LIMEHOUSE, LONDON, E. 





















Steel, Siemens- Martin or Basic 
tor Cotton 4 ~ 


Tel. Add. : * Hoops,” 
| The Motherwell Iron 





hee ood 
& Steel Co., Ld., Motherwell, x.3. 




















'| GAS FIRING BOILERS. 
| T. M. Hunter’s Gas Burners 


FOR SCIENTIFIC BOILER CONTROL. 





| Efficiency of 80- 85 % in almost o 
| plant, in place of the usual 50-60 % 

FUEL SAVINGS COVER COST OF 
INSTALLATION IN 3-9 MONTHS. 


Power Gas Economy Co., 
50, WELLINGTON StREET, GLASGOW. 


























| 
‘H.W. KEARNS & 60., L® 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 
Tol, No, 2%, Altrincham. 


See our Illustrated Advertisement in issue of December 19th 


BOILERS 














J. W. JACKMAN & CO., Ld. 


Vulcan Works, MANCHESTER. 


FOUNDRY PLANT 


SPECIALISTS. 
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ON ADMIRALTY LIST. 


JOHN KIRKALDY, LTD, 


London Office: 

101, Leadenhall Street, LONDON, E.C. 3. 
Works: Burnt Mill, near Harlow, Essex. 
MAKERS OF 

evaporating and Distilling Plants 
Refrigerating & Ice-Making Machinery 
Feed Water Heaters 
Feed Water Filters 
Fresh Water Distillers 
Main Feed Pumps j 
Combined Circulating and Air Pumps 
Auxiliary Surface Condensers, &c., &c | 


— 





Evaporators 








The best | 
| 
MELDRUM sesrnsrers | 


MELDRUMG®, Limited, 
Canal Works, Timperley, MANCHESTER. 














FOR POWER TRANSMISSION. 





THOMAS HART LTD.. Blackburn, Englgad. 


orem 


JACK’S CRANES. 


Electric Overhead Cranes. 
Electric Wharf Cranes. 
(See illustrated advt. last and next week.) 


ALEXR JACK & CO , Whitegates Engineering 
Works, Motherwell, Scotland. 

















The Glenboig Union FireClay Co. 


LTD., 
48, West Regent St., Glasgow. 













Where others melt 
or split up 
Glenboig stands. 


58 First 
Awardsat Inter- 
national and Home 
Exhibitions, including 
Grand Prize at Bruss:ls, 
1910. 

Inevery case the Hirhest 
Award giv n for Fire Clay Goods. 











GLENIFFER 
MARINE MOTORS. 
See Illustrated Advertisement last and 
next week. 
GLENIFFER MOTORS LTD., 
Anniesland, GLASGOW. 




















THOMAS CROMPTON, 
NORTH ASHTON, Nr. WIGAN. 


IRON AND STEEL HINGES) 
to any pattern for FIELD KITCHENS, 
DOUGH TROUGHS, LIMBER WAGONS, &c. 


SMALL FORGINGS to any pattern or drawing. | 


DAVIE & HORNE, Engineers, 


Johnstone Engine Works, 
Johnatone, near Glasgow. 
MAKERS OF 
Condensing Plants, Distilling Plants, Evapora 
tors, Feed Water Heaters and Filters, Pumps 

Office - - - 45, HOPE STREET, GLASGOW. 


Telegraphic Address : Bvaporator, Johnstone. 
See Illustrated advt. in issue Nevember 2ist. 


GIBBONS BROS., Ltd., DUDLEY 

Teleg.—Gbbens, Lower Gornal ‘Pelephone—l§ Dudley 

Contractors to ADMIRALTY and WAR OFFI08 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 


FOR ALL BNGINBBRING WORK. 


AITON « C° L” DERBY 
MAKERS OF FLANGED PIPES, 
CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GAS. 
See large advt. alternate weeks. 


























BURDON’S oi‘ea: FURNACES 


AND 


OIL GAS PRODUCERS. 
BEST for ALL PUR POSES. Absolutely Smokeless 


Burdon’s Furnace Works, BELLSHILL, N.B. 





DIINO LAA A. W. Fr. ML LU 





























2) [E 
_ ELECTRIC ARC WELDING | & 
= Fo 
= = 
= = 
= = 
= = LTD. 

“ PREMIER” = 
= Portable Arc Welding Plant at Work. = 
= iy: above illustration shows an engine-driven Electric Arc Welding Plant at = 
= work. Similar units are in constant use for SHIP, TRAMWAY and == 
= GENERAL REPAIR SERVICES. “PREMIER” PLANTS have been = 
= constructed to meet the needs of firms who desire to carry out RAPID REPAIRS =I] 
= independently of outside help. Considerable SAVING of TIME and MONEY 2|j) BO!LER MOUNTINGS IN BRASS 
= is effected by installing this plant and using A.W.P. ELECTRODES. = AND IRON. 
- Advise us regarding the nature of work to be done = HIGH SPEED GOVERNORS. 
= and state conditions of electric supply—if available. > (Pickering Type). 
= , : : ; =|] ASBESTOS PACKED c 
FS Write for particulars of “ A.W.P.” Welding Materials. SS aes ee 
= Ss NEEDLE AND STAUFFER 
= a = LUBRICATORS. 
= = GAUGES AND GAUGE GLASSES. 
_ ALLOY WELDING PROCESSES =] sms csc 
= — = ALUMIN IM Cc 

= $ 1UM CASTINGS. 
= Head Office :-— = sda 
= 14.16, COCKSPUR STREET, LONDON, S.W. 1. =|| 159, HOWARD STREET, 
=. Telephone No. : Gerrard 6165. = GLASGOW. 
= = . 
=| = Leconte 
—* | ' aT alii | , ' = em, rs, Glasgow. 
Sm NU VN:AULUULNVUU UL IL TL LL IL: I UU A | —7 
CONTRACT ; 

Ss. Ss. STOTT & Co Se eens 


ENGINEERS, 
Haslingden, nr. MANCHESTER. 


Combined Air Pumps & Jet Gondensers 


(BENW’S PATENT). 


Belt, Rope, Motor or 


Independently Steam Driven 
ALSO 


Surface Condensers, 
Air and 
Circulating 
Pumps. 











Centractors to Admiralty, War Office, india Offiee, and Orown Golonies. 


THE ANDERSON-GRICE (CO., Ltd., 


TAYMOUTH ENGINEERING WORKS, 
CARNOUSTIE, SOOTLAND. 


Telegrams: ‘ Diamomp,” CaRNovustiE. “ Dumanroas,” Ve., Lowpon. 
Makers of All Types of 


LOCO., OVERHEAD, CRAN ES DERRICK, GANTRY. 


HAND, STEAM, 
ELECTRIC, AIR, 


PETROL and 
BELT DRIVEN. 
From 


10 cwt. up to 100 tons. 





Lendon Ofbice: Queen Anne's Chambers, Tothill Street, Weotusinoter. 


CRANES. 


PILE DRIVERS. 


Whitakers (Engincers) Limited, 
HORSFORTH, LEEDS. 


INE TOOL 


W Aan) 9)1 9) 0)01 | (0 (e) ttl ole! 











Iron e Steel Works 


ERTRAMS [IMITED 


CIENNES EDINBuBm 


Werf GUSTO, Firma A. F. Smulders, 


DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 
See our page Advt. every socend and feurth week. 


DESICNS, DRAWINGS, TRACINGS 


Working Drawings made from clients sketches and instruc- 
tions. Single purpose machines designed. Drawings pre 

for patent specifications, snd all classes of tracing undertaken. 
Jig and fixture design and mechanical work a speciality. 
Estimates given for supplying Jigs, Fixtures and Tools. 


OWEN & CRISP, ORAUGHTSMEN, 


64, BASINGHALL ST., LONDON, E.C. 2. 


JOHN ROGERSON & CO., LTD., 


WOLSINGHAM, R.S 0, CO. DURHAM. 
M K S oF 
Steel Castings and Steel Forgings, 
Stockless Anehors, Dredger Buckets, Links, 
and Tumblers, 
Steering Gear, &c. &c 


Sexp your Exquiries. 
+. Waleinet 
: ‘ks, W 

















No) 
i 





°5* 














A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 

















PUNCiiy tt SHEARING ge npING 
“NG. WACHINES, C80) 
iin, s*EEt or 1 RON. lll 


JAMES BENNIEGSONS: OS¥AN; 
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CARGO and PASSENGER 


Already fitted to engines totalling over 2,250,000 H.P. 
STEAM TURBINES. 


SHIP REPAIRERS TO THE CUNARD CO. 


Builders of 
STEAMERS up to 5,000 TONS. 


OIL FUEL GEAR. 
OIL FUEL SPRAYER. 










TUBE BOILERS. 
“ THORN YCROFT ” 


MARINE ENGINES. PROPELLERS. 


Shallow Draught River Steamers. 
Pleasure Craft of all types to 40 knots. 


INS 




















JOHN I. THORNYCROFT & @ 


LIMITED 


Head Office 
10 GROSVENOR. PLACE 
LONDON:SW'1 


733 Works- BASINGSTOKE 
== * AND SOUTHAMPTON ‘f 













































FORCED DRAUGHT FANS FOR 
STANDARD SHIPS. 
MINE VENTILATING FANS. 
HIGH SPEED SILENT ENGINES. 


IN STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD. 
HEDNESFORD, STAFFS. 


W. P. BUTTERFIELD, Ltd. 
See our Advert. last 


ee 
and next week. 


BUTTERS BROS. & CO., 


GLASGOW. 


ELECTRIC & STEAM CRANES, 


Overhead. Loco. Deprpi 


WINCHES. 


See ihustrated advt. last week and next. su dee 








Galvanising and 
Tank Works, 


Shipley, Yorks, Eng. 


‘Ask for No. 7 List 








The CLYDE STRUCTURAL IRON CO,, Ltd. 


Clydeside Ironworks, Scotstoun, Glasgew, 


M WUFASTURERS OF 


Iron & Steel Roofs, Buildings, 
Workshops. &c. &c. 


























Cast Iron & €.M. Gocks 


For GAS, STEAM & WATER. 





BRITISH STEAM SPECIALTIES 


Whart Street, LEICESTER, (td. 




















HENDERSON & GLASS, 


LIVERPOOL. 


Extensive Stocks of every description and]Section of 


MALLEABLE TRON & STEEL 


Including all sizes of Round, Square, and Flat Bars ; Rolled 
Girders from Sin. to 20in. deep; Tees, Angles, &. &c. 


GREAT VARIETY OF HEAVY-SIZED 


PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 
Qoutations and Sections on application. thipment Orders promptly execut 
Correspondence Soheited. 











ee ere 
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ARMSTRONGS & MAIN, LTD... 2... 


(Armstrongs Engine Works and A. & J. MAIN & Co., Ltd.), GERMISTON BRIDGE WORKS, ” 
GENERAL AND CONSTRUCTIONAL ENGINEERS AND CONTRACTORS, “°7* SHDOE & BOOK WORMS, Caco 


AUSTRALIA HOUSE, STRAND, LONDON, W.C. 2. 


STEEL sili 
BUILDINGS, | ey 
ROOFS, ‘egy CANS 
GIRDERS, Pa eas 
BRIDGES, | | 
CRANE-WORK, 
DOCK STAGING 
STRUCTURAL 
WORK 2.276220. 


Buildings for Tea, Sugar, Jute, Rubber Plantations, &c., a Speciality. 
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‘Standardised C.I. Tank Plates 


and their advantages. 


ITH our “Standardised ’’ Cast-Iron Tank Plates, 
which are machined true to a thousandth part 
of an inch, practically any size of tank from 

200 to 500,000 gallons capacity can be built up 


without the use of hoisting tackle. 


Although comparatively light in weight, they are re- 
markably strong, and as we can usually supply the 
plates required from our large stock the purchaser is 
enabled to make considerable savings in both time and 
money. 


With these units, Feed-water Tanks, Fire and Hydrant Service 
Reservoirs, and, in fact, any container in which water is stored in 
bulk, may be constructed. 





Write for booklet ““ Standardised’ C.I. Tank Plates, No. 90. 


STANDARDISED Cast-IRON TANK WITH OUTSIDE FLANGES. 


Maximum Strength. Minimum Weight. athe ; x Diatt.- 


Delivery from Stock. MANCHESTER and LONDON. 












































MALLEABLE IRON DETACHABLE DRIVE CHAINS. 


| y ~  EWART 
CHAINBELT C9 Lt? 
DERBY, ENGLAND. . 


ORIGINAL BRITISH MAKERS OF 


DETACHABLE x 
DRIVE CHAINS & 
ELEVATOR BUCKETS 


THE ABOVE 
ARE MADE OF LEYS CELEBRATED 
BLACKHEART MALLEABLE IRON 
GOVERNING DIRECTOR 
MAJOR SIR GORDON LEY BART 
DIRECTORS 


H.M.GRAY W.H. ATHERTON 
E.N.wooD 1. F. PANTON. 





Ss 








aia 
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MALLEABLE IRON DETACHABLE DRIVE CHAIN 





— 
‘SNIWH 








MALLEABLE IRON DETACHABLE DRIVE CHAINS. 











MOTOR 


13 to 14 tons. 


Petrol or Paraffin. 
Huadreds in use. 
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BEWARE OF IMITATIONS. 


[ IRON CEMENTS 


Make permanent repairs of steam, water. or oi) ‘eaks on 
| iron and steel castings, boilers, engines. tanks. ete. 


Every engineer and toundryman should 
have a copy of our new 144 page illus- 
trated instruction book. It [t is free. 


LARCE STOCKS ON $S ON HAND READY 
FOR IMMEDIATE DELIVERY 





Le. iN. ANCHESTER. 

Mesers. F. A. Pullen & Co. A. Dawes & Sons, Ltd., 

68, Har’ peed, London Read. 
Vauxhall, 8.E. 11 a 
Buck & Hickman, Ltd., J.P. M - _ by Rd. 
2-4, Whi pel Road, E. CARDIFF. imithson & 

LIVE iL. be., so Suen 

Mr. John Taylor, GLASGOW 

10, Strand Street. Andrew McLean & Co. 

MANCHESTER. 109, Main Street, Bridgetor. 

The abeaeie? Engineers’ Ts uD. 


has. Cc an ake = & 
35, "Ca ar Street 






_ WALTER P. NOTCUTT, LTD., 
6, White Street, Moorfields, LONDON, E.C. Gigi 








ROLLERS, 








Hundreds requisitioned by 
“Allies during the War. es 


Large Output. 
Quick Deliveries. 


Barford«Perkins 


PETERBOROUGH. 














5 of Highest Quality Only 
IMPROVED Fire-BOox STAY TAPS 
FOR Loco CROWN STAYS, &C.. 
{™ PROVED TUBE PLATE TAPPING APPARATUS, 
i i Description wheat ae 





(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH «£Cos) 


BRITANNIA WORKS. ORDSALL LANE. SALFORD. 
MANCHESTER 














HENRY WOOD & CO., Ltd. 


SAILTNEY, near CHESTER. 


CHAIN AND ANCHOR MANUFACTURERS, 


Works adapted to make up to the LARGEST SIZES. 


LARGE MOORINGS A SPECIALITY. 
BATTLESHIPS’ CABLES & GEAR. 


Forgings, Crane Chain, Chain Slings, and all kinds of 
ANCHORS, MOORING & CABLE GEAR. 


WOOD'S “VIKING” STOCKLESS ANCHOR 


Standing Contractors to the British Admiralty, Trinity House, and Public Bodies, and 


CONTRACTORS TO ALL FOREIGN GOVERNMENTS. 
99 POSITIVE LOCK 


| il i “KOLOK WASHER 


Provides for Vibration and Expansion. 


Used Extensively in the Workshop, on Land, under 
the Ground, in the Air, on the Sea, under the Sea. 


The loss of one Nut may cost you hundreds of pounds 
and many valuable lives. Avoid accidents by using 


“KOLOK”" POSITIVE LOCK WASHER. 


pelliien Lock Washer Co., 


20/24, James Watt Street, GLASGOW. 









































Turner's Chilled Iron Rolls 


FOR 


ALL PURPOSES. 





THE BEST & HARDEST ON ‘THE MARKET. 
SMOOTH OR FLUTED. 
They should be incorpora ed in all machines or mills for rolling, crushing er grinding. 


Prices on applization to the makers, 


E. BR. & F. TURNER, Ltd. (114), Ipswich. 


| Nothing needed but a Hammer. 


| Send me free @ sample of “ Alligator” 
| Belt Lacing, which I agree to test in factory. 





“ ALLIGATOR” 


FLEXIBLE STEEL BELT LACING. 







\J. B. STONE & CO., Lrp., 
135, Finsbury Pavement, 
AND London, E.C. 


522, South Clinton Street, se cE 
Iil., U-. 8.A. 


Width of Belt 
PIO iiss dase piessscnecdecen cesgeeesueunes 
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Our trade mark 
and our goods | 


Our trade mark ANKH, with its 
peculiar loop and cross design, is adopted 
from the ancients of Egypt by whom it 
was worn as a protecting talisman, as a 
sign of long life, or asa symbol of saving 
power. Its applicability as our trade 
mark is rather apt, for it has ever been our 
primary aim to invest our products with 
those qualities of strength and endur- 
ance whereby they should possess in 
practical use and application the very 
desirable virtue of long life. ANKH 
or ‘‘ long life’’ therefore symbolizes our 
products. Metaphorically, long life can 
be found writ large upon every piece 
from our factory. 


Weldless steel tubing is used in prac- 
tically all engineering trades. We not 
only make the tube in the best equipped 
and largest cold-drawn tube mill in the 
world, but we manipulate it for the ser- 
vice of our customers by every known 
process. 








We are also tubular box spanner 
manufacturers, the registered name 
‘‘Apollo”’’ in that connection being 
world-famed. 


We should like to put our illustrated 
lists in your hands. 


‘*From drawbench to plating vat.’’ 





SAGCLES & POLLOCK uimiteo 


OLDBURY, BIRMINGHAM. 


Telegrams : ‘‘ Accles,’ Oldtury.” 
Telephone : Oldbury 111 (4 lines), 
Code : A B C 5th Edition and Marconi. 





D) 














FLEXIBLE COUPLINGS 





Patent Flexible Shaft Coupling. 


**Union”’ 


This Coupling is specially designed for exceptionally 
severe services. It takes up eccentricity of shafting 
and wear of bearings, and is capable of storing 
energy so as to absorb peak torques and damp 


out cyclic variations. 


ELECTRO METALS, LTD., 


LONDON - 56, Kingsway, W.C. 2. 
Telephone : 6420 Holborn. Telegrams : Processes, ‘Phone, London. 
SHEFFIELD - 19, St. James’ Street. 
WORKS - STOKE-ON-TRENT. 























THOMAS BOLTON & SONS 


Established 1783. 
Coppersmelters & Manufacturers. 


Contractors to His Majesty's Government. 


COPPER 


PLATES, SHEETS, STRIP, RODS, TUBES, WIRE. 








Copper Calico 





Printing 
Rollers 











woRKS— 
OAKAMOOR. NORTH STAFFORDSHIRE FROGHALL, NORTH STAFFORDSHIRE, 
MERSEY COPPER WORKS, WIDNES. SUTTON ROLLING MILLS, 8ST. HELENS 


London Office: 57, Bishopsgate (W. Lee Mathews, London Director), 


TELEGRAPHIC ADDRESS :—WIREDRAWN, LONDON. 


























WINDING ENGINES. 
MINE PUMPS & GENERAL MINING PLANT. 





Double Drum Direct-Acting Corliss Gear Winding Engine with Frietion Clutches 
and Elevated Platform. 


Vertical & Horizontal 
Triplex Pumps 


Horizontal and Vertical 
Winding Engines. 









Single and Double Drums, eane pe 
Direct Acting or Supplies, 
a vet &c., 
rliss or ordina 
I. 
Electric- ; — 
vl , 
riven 
ong ae 
an 
— ys 
ining 
Machinery Drive. 


- 


Single-Acting Vertieal Triplex Ram Pump. 
SEND US YOUR (NQUIRIES. 
ESTABLISHED OVER 70 YEARS. 


JOHN COCHRANE (earrnean), LIMITED, 


BARRHEAD, near GLASGOW. 


1. Add... “COGHRANE, BARRHEAD.” 
@odes: epentnn Tel. (aud Edition), A B @ (5th Edition), ‘Lieber's Stan@ard. 
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LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 


BRANCH OFFICES.— "ad 










































LONDON - - - 10-12, Walbrook, E.C. 4. 
MANCHESTER - Grosvenor Buildings, Deansgate. 
LIVERPOOL - - 50a, Lord Street, W. 


SHEFFIELD - - Moorhead. 









All plates machined full width of flanges. 
Tanks of any size supplied and erected. 





DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 


CONTRACTORS to the 
ADMIRALTY, 

WAR DEPARTMENT, 
CROWN AGENTS FOR THE COLONIES. 











fel*grams—NEWTON, SHEFFIELD. (Two Lines). 


ESTABLISHED 1795. 


NEWTON, CHAMBERS ~~ <sencwcc'~ SHEFFIELD. 


Tetephone—2200 

















E have special facilities for turning 

out combinations of stamped or 
hydraulically pressed, rivetted, and welded 
work of all descriptions, with or without 
machining, of any thickness from 20 gauge 
sheets to jin. plates, in steel or other material 


Lect us know your requirements and we will quote you 


Joseph Sankey & Sons, Ltd., 


WELLINGTON, SHROPSHIRE. 










PRESSED STEEL FAN CASING. 



































COWANS, SHELDON & CO., L’ 
CARLISLE. 


STANDARD BREAKDOWN 
GRANES 


FROM 5 TO 40. TONS LIFTING 
a a . CAPACITY AND 
“Soa — _~ TO SUIT ALL GAUGES cas 











London Office: 
3, Victoria St., 
Westminster. 
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ROPEWAYS LIMITED, 


2&8, ELDON STREET, SOUTH PLACE, LONDON, E.C. 2. 


























Constructors of 


AERIAL ROPEWAYS 


ON THE “ROE” SYSTEMS 


For conveying all classes ot material in any quantities and 
ever any distance, for the disposal ot mine refuse, formation 
of spoil banks, dumps, etc. Installations in operation in all 
parts or the world, with carrying capacities up to 200 tons 
per hour and lengths of 32 miles. 
































Phone—12,780 Central. Kise Telegrams—R opeways,London. 














5O YEARS’ proGRESSIVE EXPERIENCE 
AT YOUR SERVICE. 


BRB. & S. MASSEY, Ltd., 


OPENSHAW, MANCHESTER. 


STEAM HAMMERS. 























YORKSHIRE ENGINE Co. Lo. 


LONDON OFFICE : 
34, CAXTON HOUSE, WESTMINSTER, S.W. 1. 


Builders et ‘ 
STEAM, ELECTRIC & COMPRESGED AIR 


LOCOMOTIVES 


for any Gauge—eof any Weight. 


COAL CUTTING MACHINES 
AND 
HAULAGE ENGINES 


OF ALL TYPES. 


PORCINGS IN IRON AND STEEL—C.M. AND PHOSPHOR BRONZE CASTINCS—MACHINE WORK OF EVERY DEOCRIPTION. 


























FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ld. 


NEWARK-ON- ‘TRENT. 


















CONTRACTORS TO THE Flanged and Welded Work 
ADMIRALTY, of ewery description. 
WAR OFFICE, Motor Wagon Boilers, 
INDIA OFFICE, Hydro Casings. 
BOARD OF CUSTOMS, Repair Fire-boxes. 
CROWN AGENTS, Ewar orator Shells. 

&c. &e. Wulecanising Pans. 






Air Receiwers,. &c. 
ABC CODE (4th and 5th Editions). 
Telegraphic Address: ABBOTT, NEWARK, Telephone No. 34. 
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SiR WE! TAN ARRO KL «a CO., ~* 


DALMARNOCK mi BRIDGETON, LONDON OFFICES: 


IRONWORKS, om GLASGOW. 66, VICTORIA STREET, 
WESTMINSTER, 8.W. 


Hydraulic : Machinery 
CRANES 


OF ALL CLASSES. 


eC Wi ARROL ACO LTS 7 Temperley Transporters. 


GLASGOW aa cai 
a 





STRUCTURAL ssehsamesthadhiae 


Crane Dept.: 


PARKHEAD, GLASGOW 














HIGH LIFT 


TURBINE PUMPS 





We shall be glad to quote you for a robust and 
efficient High Lift Pump on receipt of 
full particulars from you. 


DRYSDALE & CO., Ltd., Yoker, GLASGOW, W. 


















Mark of Proof 
Is Proof of Quality 


There’s proved and certified strength in every 
WILLIAMS’ 


IMPROVED “ VULCAN” CHAIN PIPE WRENCH 










Each and every Flat Link Chain is “proof-tested” to two- 
thirds of its listed catalog strength in a standard testing 
machine. To each chain so tested is attached the Gray 
Leaden Seal, illustrated above, and every Flat Link Chain 
leaving our works mzs¢ bear this seal—the Proof of Quality— 
as evidence that it has passed our standardised “‘ proof-tests.” 


Look for this Mark of Proof, for it is Proof of Quality—it 


guarantees uninterrupted, severe service as well as safety to 
the operator. Williams’ Wrenches—‘‘ Vulcan” and “Agrippa” 
—are the on/y wrenches which offer this certified assurance. 


J. H. Williams & Co. = «the Wrench People.” 


Export Off'ce: General Offices : 
49, State Street, New York, U.S.A. 49, Richards Street, Brooklyn, N.Y. 
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Self- Defence 


1. these days of com- 


petition it is the plainest rule of self- 
defence to have nothing but the best. 
The new world will have no mercy 


on mistakes. 


Your tool room is costing you 
a lot. There is only about one way 
to make it cost you more, and that 
is to give your tool makers some- 
thing short of the best quality of 


Steel. 


Modern Science and ancient skill 
go to make Super-Hydra Tool Steel 
the perfect product that it is. 


HHH HHH HHH HH He ee eee eS eS eS 





FiYoRe 


HIGH SPEED TOOL STEEL 


HHH HHH He HH ee He ee eee Se ee 


In the la oratory a! the Hydra Works. 


Large Stock, Serviceable Sizes; Rounds, Squares 
and Flats, stock lengths about seven to ten feet, 
any quantity from one bar upwards, orders despatched 
on day of receipt. 

HALL & P L@ Ser ES5.. gD. 
PORT STREET; 
Works; ARUNDEL STREET, SHEFFIELD 








MANCHESTER. 


ad 


HHHHHHHHH HHH eee eee eS ee 














SOAP & CHEMICAL PLANTS. 


PUMPING ENGINES & 
MACHINERY. 


Castings of all kinds. 


AIR LIFT PUMPS & 
COMPRESSORS. 


Contractors for 1: 


ARTESIAN WELLS. 
E. TIMMINS & SONS, L™ (82) 


ENGINEERS & IRON FOUNDERS, wss 


Bridgewater Foundry, RUNCORN. 


Telegpame—Tremins, RuncoRy. ON ADMIRALTY LIST. Telephone— Ne 84. 











iy 
rn 
: 
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2) 
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LIFT 





A. & P. STEVEN, 
« 181,St. JAMES 'Ro., 


GLASGOW. 





Lenden Office: 
10, CHARLES STREET, 
BLACKFRIARS, 8.E. 1. 





Manchester Office: 
12, CHARLES STREET. 





Birmingham : 
HARRY ASTBURY, 
DAIMLER HOUSE, 


PARADISE STREET. 
3530 
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THE EVOLUTION OF 
THE HILOPLANE. 


The Illustrations on this Page 
are: reproduced from a 
recent publication 
bearing the above title. 


No. 4. 


The Lancashire Drive Improved Tabie speeds so 
much as to make evident the necessity of improved 
feeds and some means of power movement to the 
heads. 


The “STIRK ELECTRO-MAGNETIC PLANER” 
combined Lancashire Drive with Stirk Patent Magnetic 
Feeds and Quick Power Traverses, and was the 
immediate FORERUNNER OF THE HILOPLANE. 


The Illustration: shows a 7ft. x 7ft. x 2O0ft. “ Electro- 
Magnetic” which is one of 1000 STIRK MACHINE 
TOOLS SUPPLIED TO ONE WORKS. These were 
not all Planers. They have 


ONLY 22 STIRK PLANERS. 























John Stirk & Sons, Ltd. 
HALIFAX. 
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The illustration shows a 1000 
K.W. Condenser for 28in. Vacuum 
equipped with a _ separate lift 
pump for delivering the dis- 
charged water to a cooling tower 
or sprays. The lift pump is of 
the standard high efficiency Rees 
Roturbo type, and being direct 
coupled the arrangement is 
compact and accessible. 





THE ROTARY JET CONDENSER 


The words “Rotary Jet’’ have a 
distinct meaning. As applied to con- 
densers they describe a Rees Roturbo 
Condenser, which is a Unit Outfit, 
and not an assembly of units. It ha3 
only one impeller, which performs 
three separate functions : 





1. Acts as injection water pump, 
spraying the water fosttively into 
the condenser. 

Condenses the steam and positivery 


removes the air contained in same. 
= is ee THE IMPELLER—the one and only working part 
Posttsvely ejects the mixture of in the Rees Roturbe Rotary Jet Condenser. 
It has mo rubbing contacts, and therefere dees not wear, 


hot. water and air to atmosphere Po 
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| ARIEL BRAND. 
< PS 
| & White Anti-Friction Metals, Manganese 


Bronze, Phosphor Bronze and 


> Gun-metal Alloys. 
EYRE Up "4 ARIEL PLASTIC METALS, and 


BEARING ~~’ Oy a ARIEL PLASTIC BRONZE 
METAL. 416 4 For Bearings. 


Low Cost. Long Service. Sey @ 
poe heey y, The latest development of 
Friction Reducing Metal's. 


No, Cc O 
TA N D E M B RAN D. VY Ry Ws Send Ko a 
White Navy Bronze. 19 q ny —" 
} 


Copper Hardened White Metal. 
Babbitt Metals, Magnolia. af £25 


CALL, WRITE OR RING UP WIMBLEDON 604 & 605. 
Telegrams “ANALYSING, LONDON.” 



































THE GLOBE PNEUMATIC ENG. C° L™ 


GLOBE DRILLING, TAPPING “ge 
& REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN 
ANY OTHERS OF THE TYPE. 















GLOBE 
CHIPPING, 
CAULKING 
AND z 
RIVETING 
HAMMERS, 
MADE 
THROUGH. 
OUT FROM 
NICKEL 
GUN STEEL. 


—eet| 






GLOBE 














- “JREPRESENTATIVES IN GREAT BRITAIN. PNEUMATIC 
J. F. WOLFF & CO., Ltd., Sanctuary House, Tothill Street, London, S.W. 1. Send for GEARED 
EDMISTON BROWN & CO., 219, St. Vincent Street, Glasgow. 
J. D. ANDREW, 24, Grainger Street, West, Newcastle-on-Tyne. Complete MOTOR 
R. DUDLEY WOOD, A.M.I.M.E., 24, State Insurance Bidngs., 14, Dale St., Liverpool. 
JAMES TURNBULL & CO., 3, New Street, Birmingham. Catalogue HOIST 
GASKELL, WALKER & CO., Standard Buildings, City Square, Leeds (Manchester 
District and Yorkshire). and MADE IN 

REPRESENTATIVES ABROAD. Prices. THREE 
GILBERT LODGE & CO., 109, Pitt Street, Sydney, Australia. 
HERBERT G. TEAGLE, Ltd., Welli ngton, NZ. SIZES. 
JOHN E. MINNITT, Ltd., Ballard Road, Bom é 
Ste. An. LES OUTILS PNEUMATIOUES GLOBE, 12, Avenue Matignon (8), Paris, 
TEKNISK Co., Dr 14, Chr LIFTING 
Beat Shit He<, Sie Blt Batuoe tte Keimach Ke, Tk 

ts R..ild: Ae Tt i -Ku, yo. 
iii E15) an gpl 

ua Theophilo, Otton io de Janeiro. 
ANDERSON, LEVANTI § CIA. 4ii, Calle Alsina, Buenos Ayres. 1 TON TO 
NW MURATOFF & CO., 22, Newsky, Petrograd. 
3 TONS. 


ae 5 aerate a 


1, VICTORIA STREET, LONDON, S.W. 1. 
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.-WORM - REDUCTION: GEAR - 






























































— 2 Gite /4|).5 WHEN ORDERING GEARS, 
| z g Spurs, BEVELS. WORMS, 
WorM WHEELS ¢ REDUCING. 
SPECIFY 
i| 
A GUARANTEE or EFFICIENCY 
P & RELIABILITY. 
THE NORTHERN ; 
MANUFACTURING @ 
GAINSBOROUGH ENGLAND 
SOCIETE ANONYME DE CONSTRUCTION 
LA BRUGEOISE & NICAISE-DELCUVE 
\ MANUFACTURERS OF 
RAILWAY ROLLING STOCK & EQUIPMENT. 
STEEL CASTINGS, AXLES, TYRES AND FORGINGS. 
ial ALL STEEL CARS FOR ELECTRIC RAILWAYS.— PRESSED STEEL HIGH CAPACITY WAGONS.— WHEELS & AXLES, &c. &c. 
. Works: BRUGES and LA LOUVIERE. London Office: ARTHUR W. NYE, 






BELGIUM. 62, NEW BROAD STREET, E.C. 





















ab —— i 


. N 
HASLAM | 


on FOUNDRY: & - 
Ma eee Oe RRBY, Wo17.SALISBUNY HOUSE sal TLL Toa 
° LONDON WALLE-C- 


Pit s 
OMPRESSED air SYSTEM® 

















We carry Well Assorted Stock for Prompt Delivery. 









PIPE FITTINGS in Malleable Soft Cast or Wrought Iron and Brass. 
PIPE HANGERS and BRACKETS to meet all requirements. 
PIPE FITTERS’ TOOLS, VALVES and COCKS. 


Illustrated Catalogue on application. 








Enquiries receive prompt attention. 


H. MUNZING, Limitep (ept. ©. 











es SS pe 
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With users of GAS ENGINES 
the word “PREMIER” is synonymous with 


RELIABILITY 


which after all is the most important factor in a power station. 


“PREMIER” ENGINES are proving their RELIABILITY 


time after time. 








Before deciding on your next power unit, let us arrange for you to see 


RELIABLE “PREMIER” engines in the works of satisfied customers. 




















ZZZE LZ 
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THE LATEST DEVELOPMENT IN HIGH-SPEED STEEL 
FOR TURNING TYRES AND HARD METALS. 





D366 


THOS. FIRTH & SONS, L'’’ SHEFFIELD. 























EVANS’ 


“RAM” PUMPS. 


For BOILER FEEDING, &c. 


ALSO SUPPLIED “SINGLE” AND “COMPOUND.” 


FIRST AWARDS EVERYWHERE. 
LARGE STOCK for QUICK DELIVERY. 


PUMPS & PUMPING MACHINERY of every description. 


WRITE FOR “RAM PUMP” LIST 


JOSEPH EVANS & SONS 


(Wolwerhampton), 


Fig. No. 712.-DOUBLE Culwell Works, WOLVERHAMPTON. 
*“RAM" PATTERN. Telegrams EVANS, WOLVERHAMPTON,” ws LONDON OFFICE Salisbury House, London Wall, E.C, 
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86in. Centre 


HEAVY GUN 
TURNING LATHE 


with Six Tool Saddles 


NOBLE & LUND, LIMITED, o FS 0 2 SS 


eLLINGeee Tyee. S 

















THE HUNSLET ENGINE CO., LTD., LEEDS 


Telegraphic Address: Engine, Leeds. Telephones: tt (3 lines). 











1 LOCOMOTIVE ENGINES 


ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 


Designs and Specifications supplied or worked to. Quotations and Specifications on applicatioa. 








FRANCIS BERRY & SONS, 


MACHINE TOOL MAKERS, *°“222%252°°°- 


ESTABLISHED 1832. 








Powerful . Made in two 


MODERN : 


LATHES ; 


with special , 
features. 


sizes only, 
20in. centres 
and 


30in. centres. 


THE ILLUSTRATION REPRESENTS OUR 20in. CENTRES LATHE. 


FULL PARTICULARS SENT ON RECEIPT OF INQUIRY. 
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Lapwelded es es | Siemens Martin Steel Plates 


Steel Pipes C “ Tubular Steel Tramway 
for Gas Water Werviat oxehetl Pipe & Electric Light Poles. 


Air, Sewage INSTALLATIONS Be pani ite 


Oil, etc. with suitable joints. Well Strainers. 
Cc “8 


OO ——SOS-t—*s 


4] Oswald Street. GLASGOW \, 


BIRMINGHAM — Winchester House, Old Broad Street, LONDON. 
























OOM MTT TTT 


1] 
li 














TTT 














Broad Street Chambers, 


























NASMYTH, WILSON & Co. Ltp. 


PATRICROFT 
MANCHESTER 





























ESTABLISHED 1837. 


LOCOMOTIVES. 















HTT 
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and you have complete insight 
into and control over every 
department and its doings. 


Our Intercommunicating Phone 
will increase the efficiency of your 
office or works by 50 per cent. 
The working cost is infinitesimal. 


WRITE TO-DAY for particulars 
of our Rental Service. 












































LONDON & DISTRICT: SCOTLAND: 
The London Telephone (New System) Co., Ltd., The Caledonian Teleph (New System) 
Donington House, Co., Ltd., 
NEW SYSTEM DESK ‘PHONE. Norfolk Street, Strand, W.C. 62-64, Robertson Street, Glasgow. 
IRELAND: LEEDS & NEWCASTLE DISTRICT: BIRMINGHAM & DISTRICT : LIVERPOOL & DISTRICT : 
The Irish Telephone (New System) ot Basinghall Square, eds. de Ths eae ete <<a (New Lancashire and Yorkshire, Private Telephone 
16, Donegal Square South, Belfast. = La 174, Corporation Street, Birmingh 28, Queen Street, Albert Sq., Manchester. 
































Two and Three 
Phase 


MOTORS | 


E. BROOK Ld., Empress Works, Huddersfield. 








Telephone—1629 & 1680. Wires—Phase. 
LEEDS— LONDON— MANCHESTER— 
49, Basinghall Street. 11, Queen Victoria Street. 54, Corporation Street. 


Wires—Phasebroo, "Phone, London 
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BILLETS, BLOOMS 


SLABS & ROUNDS 


SPECIAL STEEL 


oe Ee = & 


oz 


errr rrrerrr * * tS Sfehed 
ROLLED 











DOUBLE 
HELICAL 


GEARS 
FOR ALL 


PURPOSES. 


reese" HYDE, CHESHIRE. 
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Joun G.Kincaeé.CoL1p 


WWIARINE ENGINEERS AND BOILERMAIKE 
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ENGINES Sx gS SPECIALITY: 





AND [BOILERS 
uP To LARGEST SIZES. Borers ror EXPort, 


CONTRACTORS TO 





















































U} ‘TreL_eGRAPHic ADDREss: @ L) CODES: A.B.C.,Lizsers. | U 
“Kincaip, GREENOCK” THE ADMIRALTY & ENGINEERING TELEGRAPH. 
O es : ee | ro q ) O 
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[DUNCAN STEWART « C2 2 


London Road Iron Works, GLASGOW. nteiieiaaiiaaie 


STEELWORKS PLANT 
ano HYDRAULIC MACHINERY. 


Patent Rolling Mills—All types and sizes. 





Vertical and Horizontal Rolling Mill Engines 
with new Patent Single Lever Gear. 


Bloom, Slab, Billet and Plate Shears, Steam 
Hydraulic and Electrically driven. 


h Patent High-Speed Steam Hydraulic Forging 
: Presses, 150 to 12,000 tons. 


High Pressure Hydraulic Pumps, Electric 
and Steam driven. 






E Accumulators—All Types. 


11 Armour Bending Presses. 













% Shell Forging, Drawing and Nosing Presses. . Set of 16in. x S4ia, Steam Hydrantic Siab Shears 





Gun and Shaft Straightening Presses. We invite users of Forging Presses to come and see our 


gf Mot Saws, Steam Hammers, te PATENT HICH SPEED FORGING PRESSES — 


at work. Our Presses embody many unique features which 
Telegraphic Address STEWART, GLASGOW. render them the MOST ECONOMICAL on the market. 
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That keen cutting edge. 


Our ilustration (from a photograph) portrays 
a recent test imposed in our own workshops. - 


on one of our High Speed Twist Drills. 


The result demonstrates the possession of 
“that Keen cutting edge,’’ the ability of the 
tool to retain it, and the perfection in sha 
which means a maximum rapidity in the 
removal of metal. 

And all these qualities apply to all our tools, 
and mean to you reduction of operating costs, 
less grinding, increased life of the tool, and a 
greatly reduced small tool bill. 


Let us send you fuller details of HIGH 
SrtEED TWIST DRILLS, REAMEKS 
MILLiING CUTTERS and GLASS 
HARD SCREW GAUGES, TAPS, etc. 
COVENTRY ORDNANCE 
Works, Ltd., 


Coventry, England. 














CAMPBELL 


HIGH COMPRESSION OIL ENGINES 





Run on all Kinds of Crude or 
Residual Petroleum and on 
Tar Oil. 


Consumption of Residual Oil :— 
‘45 Ib. per B.H.P. hour. 





NOTE. — THESE ENGINES START 
FROM COLD WITHOUT LAMP 





NO LAMP IS USED WHILE RUNNING. 
NO WATER INJECTION IS USED. 


Built in Standard Sizes from 
7 to 400 B.H.P. and upwards. 





340 8.H.P. FOUR-CYLINDER HIGH COMPRESSION OIL ENGINE. 





ALL THE DIESEL’S ADVANTAGES WITHOUT ITS COMPLICATIONS & AT A LOWER PRICE. 





THE CAMPBELL GAS ENGINE COMPANY, LTD. 


viesiiead ieee ien: HALIFAX, ENGLAND. a "i bem 
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aT HYDRAULIC variable Stroke PUMPS Jk 
and Rotary MOTORS 


GOCDS WAGON TRAVERSER 


FITTED WITH PATENT 


HYDRAULIC TRANSMISSION SYSTEM 


Transmission of Power b 43 
Oi! Pressure up lo 





. J ! ) 
HYDRAULIC GEARS U9 
Contractors toH M ADMIRALTY and WAR OFFICE 

BEAVOR LANE.HAMMERGMITH, 


LONDON,W.6. 


@elephone: Gelegrams: 


HAMMERSMITH 
1933 & 1934 


Directors: 
S.GLUCKSTEIN - G.W.BOOTH - G.W. OATLEY. 
H.H.MACTAGGART - W.G.RIDDELL. O.B.E. 


“HVGEARLIM, PHONE” [@)} 
LONDON r, 














ee, ee ae February 9th, 1918. Although our Works are still a “MIST=mRITON,. pace. ene: the Pestal Authorities tor 





have ehanged ou Postal Address. Please therefore note that after the above date all sor 





must be addressed to: 


ERNEST NEWELL « C* i: 


















































+1 a Ho tay a 9 a MISTERTON, via DONCASTER. oa 

9 atomatic Feed or Feeding. Bough Bing | ) a | owt = Gitadiig the Siag into 

3 = “| vrnooes Bag te | ~ 

ae leee-| SUPPLY COMPLETE BAsiIC|® 

5 Magnetic Separator. —_| 

“1 enicomed Be! 18 

7 | i ee ; SLAG Works. ; 

COMPLETE | | CONVEYING & 
CEMENT woe mT 0 ‘| ELEVATING 
WORKS 3 ef i fF: Cis Pre > fe MACHINERY 

I; 
ALSO A hn Ae | OF EVERY 
SPECIALITY. acca’ neal — ae DESCRIPTION 














11 PLANTS ‘SUCCESSFULLY RUNNING. 
6 “PLANTS ON ORDER, AUGUST, 1917. NEWELLS, MISTERTON. 


TEL EPHONE— 
! MISTERTON 


TELEGRAMS— 


NOTTS. 


10 PLANTS ORDERED DURING WAR. 


The Total Capacity of the above Plants equal 800,000 Tons per annum. Sos 
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PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


BEST BRITIOH DESIGN & WORKMANGHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 








60/80 H.P. Petre! Lecomotive. Gauge 2f. and upwards. 








Sead Enquisies te . 


McEWAN, PRATT & CO., LTD., 


18, SOUTH PLACE, LONDON, E.C. 


Telegrams | Lawmal, Loxpen. "Phene: henden Wall 608. 


BAGULEY WORKS, BURTON -ON -TRENMT. eis: 
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On Admiselty, War Office and India Office Lists. 


THE METALLURGICAL CO, L. 


82, VICTORIA STREET, 
WESTMINSTER, LONDON, S.w. 


Works :— 
Walker Gate, Newcastle-on-Tyne 











MAKERS OF HIGH-CLASS 
ALLOYS IN INGOTS TO GOVERNMENT, 
RAILWAY OR ANY OTHER SPECIFICATION, 





pl . 
1928 & 1929 vi ctoria, London 


Wo rks Tele aoa 
* Ingots,” Newcastle- n-Tyne. 





GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K.V.B’ 
quality, testing 40 tons Tensile, 20 tons Yield and 20-24 per 


cent. Elongation. 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 
MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 


ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 


for commercial work. 


BEST SELECTED COPPER INGOTS, 


or any 





“ M.C.L.” BRAND. 











“NEW PROCESS” 


RAW HIDE GEARS 


All to BROWN & SHARPE’S Standard. 





Also METAL GEARS. 


SEND FOR DESCRIPTIVE CATALOGUE. 








GEORGE ANGUS & CO., Lia. 


NEWCASTLE-ON-TYNE. 














SPECIALISTS IN 


PUMPING PLANT 


DUPLEX PUMPS verticat or HORIZONTAL 
DIRECT-ACTING PUMPS DAWSON’S 


PATENT, 
FOR MARINE OR LAND INSTALLATIONS. 


MOTOR DRIVEN PUMPS 


FOR COLLIERY WORKS. 


VACUUM PUMPS. 












RMPROVED HORIZONTAL DUPLEX YUMP 


DAWSON & DOWNIE, Lr. 


ELGIN WORKS, 
CLYDEBANK. 


YDEBANK.” 


= 
16 CLYDEBANK. 


re fi 
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LUTO BLUE ASBESTOS rope pipe covering repays 
As a fuel saver 


For 


uncovered pipes mean waste—waste of heat, power, and fuel. 


its original cost in a few weeks time. 
and heat economiser it should be used in all factories. 


Cover all pipes—cover al] flanges with Pluto Blue Asbestos. 


Send for ‘ree samples. 


CAPE ASBESTOS Co., Ld., 


GUILDHALL ANNEXE, 23, KING ST., LONDON, E.C. 


*Phone : —City 598. 


Telegrams :—** Incorrupt, Cent, London.”’ 


} uu | 














SON ADMIRALTY, WAR OFFICE,AND INDIA O 





Say 


a Tote 





for CarbonicAc 
Oxygen, Ammonia and 
other Compressed Gases. — 


Diesel Engine, 
Starting Bottles 


AND 


A me Air Receivers. 
TheCHESTERFIELD TUBE C°E? 
CHESTERFIELD ENGLAND. 


ENQUIRIES TO BE SENT TO CHESTERFIELD, QUOTING ~C.E. 
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PENMAN CEL? 


Caledonian Iron Works, 


GLASGOW. 


AQ KG W\ S \ 









PENMAN 


CL ASCOW 


| BOILERMAKERS, | 














MILLING 


MACHINES 





Fixed Table Machine or Swivelling Tapie Machine can be su; plied ; also 
Pamp and Bracket, Dividing Heads, and Vertical Attachment. 


CHARLES PURDEN, L”- 


(Walter Purden, Managing Directoy), 
Lancaster St., Birmingham. 
Pelephene : Gontral 284-5-6. Telegrams: “ Presses,” Birmingham. 
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WORTHINGTON-SIMPSON 


Limited. 


Head Office: QUEEN’S HOUSE, KINGSWAY, W.C. 2. 
Works : 


NEWARK-ON-TRENT, & 101, GROSVENOR ROAD, LONDON, S.W. 1. 


Telegrams and Cables: 
PUMPING, WESTCENT, LONDON 


Telephones: 
3048, 3049, 3050 HOLBORN. 


MANUFACTURERS OF HIGH-CLASS 


PUMPING MACHINERY 


of all types and for every service. 


Cention. inate Installed 


For Waterworks, Sewage Works, and Mines. 





PERIODICAL INSPECTIONS 


of Machinery Undertaken and Reports Given. 
REPAIRS OF ALL KINDS EXECUTED. 


FIRE SUPPLIES of all descriptions. 


NEW CONVEYOR CO., | 


SMETHWICK, BIRMINGHAM. 


Telegrams: Aptitude, Birmingham. Telephone: 50 Smethwick. FRING 'w Office : 90, Mitchell stp, 
G eet 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham 


MANUFACTURERS OF ALL TYPES OF 





Conveying & Elevating Plant 





COOLING AND CONDENSING PLANTS 


As supplied to ba Principal Corporations and Leading Firms 
in this and Foreign Countries. 





GRAIN PLANTS, GOAL & ASH PLANTS 


Steel Structures, Bridgework Lm Hoppers. 


Chains, Buckets, Wheels, &c, 


Contractors to the[Government and to Principal Corporations at Home and Abroad. 





,Conveyor and Elevator Plant with Tippler, designed by the New a Co. Ltd., and 
erected at a large Government Works, 1 





\ 














WIRE ROPES & 





vz, WIRES. ~ 
ESTABLISHED 1864. He 





CONTRACTORS TQ: 
The Admiralty, War Office, Crown Agents for the 
Colovies, Post Office, India Office, Trinity House, 
and various Foreign and Colonial Governments. 







WINDING. 


WINDING ROPES 
HAULING ROPES 
















Specialities: | CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 

Telegrams—“* WHITECROSS, WARRINGTON.” 


Telephone—Nvos 9, 10 & 11, WARRINGTON. 


“= WHITEGROSS 6O., LTD., 


WARRINGTON. 
Agents for N. & S. Midlands: BIRAM & CO., 29, Euston Road, London. 














Glacier Anti-Friction Metal Co. 


LTD., 
Waldo Road, 
WILLESDEN JUNCTION, LONDON, N.W. 


MANUFACTURERS OF 


Findlay’s Special Motor Metal 


FINOLAY'S 
SPECIAL MOTOR META 





The proved best metal for Aero Engine Bearings, 
Motor Car Bearings, Heavy Gas Engine Bearings, 
and Bearings working under the severest conditions. 


Glacier Metal. 








The Standard General Purposes Metal, especially 
recommended for Electrical Machinery, and for 
General Repair Work. 





BABBITT’S ‘METAL - All Grades, 


ALSO 


WHITE METAL to any Specification or to Sample. 





Contractors to the ADMIRALTY, WAR OFFICE, INDIA OFFICE, &c.. 
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IRON CEMENT 


FOR 
FILLING BLOW HOLES IN IRON AND STEEL CASTINGS, COVERING 
COUNTER SUNK BOLTS, REPAIRING LEAKS AND CRACKS IN THE 
WATER JACKETS OF GAS, OIL AND PETROL ENGINES, REPAIRING 
LEAKS IN IRON TANKS, BOILERS, HEATERS, Etc. CAULKING 
JOINTS, Etc. Etc. 


— “ 


IMPALPABLE POWDER. 


ven oe 


IN 4 lb. LEVER LID TINS. | 


FINE POWDER. 


PER Q’. LB. PER BPs 


IN 8 lb. LEVER LID TINS. 56 Ib. LOOSE IN SACK. 


POSTAGE AND CARRIAGE EXTRA. 








GENERAL FOUNDRY SUPPLIES 


CO. (LONDON) LTD., | 











WATER COOLING PLANT. 


Draught Towers, Chimneys in Wood or Concrete, 
Natural Draught Open Type. 


ORY AND WET AIR FILTERS. 
OIL SEPARATORS. 
“UNIC” STEAM TRAPS. 





Natural 





The Premier Cooler & Engineering Co., 
STATION WORKS, " 
SHALFORD oear Guildford, SURREY. 


TELEGRAMS : PRECOOLER, SHALFORD. TELEPHONE: 27 SHALFORD. 





CATALOGUES ON APPLICATION 














119, HIGH HOLBORN, LONDON, W.C. | 























HUDSON PATENT UPRIGHT BOILER 


SUITABLE FOR 


OIL,WOOD » COAL 


BURNING. | 
| 
| 
| 









LEADING FEATURES; 


SIMPLICITY 


OF CONSTRUCTION. | 


PROVISION 
SHELL 
EXPANSION 
TUBES. 





NO COMPLICATED 
WATER-JACKETED 
FIRE-BQX. 


LARGE HEATING 


and 
SUPERHEATING 
SURFACES, 


thus giving 


HICH 
EVAPORATION. 


EFFICIENCY 
70% to 75%. 


THOMAS HUDSON, Lro, ... 














SHEEPFORD BOILER WorKs COATBRIDGE, N.B. 






















































TENT UNCLIMBABLE 
EEL PALISADING 
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OR a strong, durable, and un- 
Frctimasie Fea:ss there is no 
better desiga than ‘‘ Lochrin’’ 
Patent Unclimbable Steel Palisad- 
ing. The uprights in this Fence are 
itm of exceptional strength by reason of 
14 their unique shape, and the special 
TH splayed tops make the Fence of a 
very unclimbable nature. The design 
+H is one which has been largely adopted 
for the enclosure of prohibited areas. 
For convenience of transport, the oH 
uprights and horizontal bars are 


bundled separately, and these can | i | 
miu: be bolted together easily and | 
i | quickly. Ne WW 
| = The Fence can be supplied in all | | 
| i heights up to 12f. ; it is of ii | 
| bi | 
| | | im 
| 





- 
————, 
. 








attractive appearance; is suitable 
both for home and abroad; and 
can be readily erected by unskilled 
labour. 




















Write for sample and prices of 
~ ‘“‘Lochrin”’ Patent Steel Palisad- 
S33 ing. 
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MADE AT OUR LONDON 
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~ Q.8N™e “RC.” TRACING CLOTHS. || 
BRITISH MADE. il 
IN FIVE QUALITIES TO SUIT ALL USERS. | iil 


RAVVALAAAATARALAAAA ANY 


MANSFIELD WINCHESTER ll 
STIRLING CLYDE | 


BEDFORD | il 
_ Gan chee be chtainnd toon cay semnqniced Denwtag tice Miteviel Dasher. ~ i 
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B. J. HALL & CO, L™. 


CHA.LLFONT HOUSE, GT. PETER STREET, WESTMINSTER, S.w, | 















DRAWING jOFFICE FURNITURE 


@161 OF EVERY DESCRIPTION. 























te 





Ketablished 1860. 


HUDSWELL, GLARKE & CO, 


LIMITED. E 
aaa FOUNDRY, LEEDS. 


LOCOMOTIVE |. 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 


All Sizes and to suit any Gauge of Railway. 


Prices, Photographs and full specifications on application, 





Telegrams—Loco, Leeds. Telephone—Naticnal 2540. 
Codee—A 1, Lieber’s, A BO (4th and Sth Editions), 


THE MOTHERWELL BRIDGE CO,., LD., 


MOTHERWELL, 4B. 


(etegraphic Addreee—BRIDGE. 
Nationa! Telephones Nea. 48, 





























DOCK GATES _ . 


sad admits 
a STRUCTURAL | 
Lon@on Address: WORK, : 
98, Vioteria Street, 
Wa stinaimeteax gad 
eins HYDRAULIC 
BRIDGES, PRESSED 
ROOFS, FLOORING 
PIERS. A SPECIALITY 
TANKS 


ernie 











Telegrams—PECKETT, BRISTOL, 


TANK 
| LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 








Speciality 





—————_—_—_—— 













FULL PARTICULARS ON APPLICATION, 
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sMITHS’ 
HEARTHS 


EVERY VARIETY AND 
1 iil spECIAL DESIGNS, WITH 
| 

| coMPLETE BLOWING 
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ILLUSTRATION OF THE 
MIDLAND RAILWAY 
CARRIAGE AND 
WAGON CO.’S SMITHY, 
IDESIGNED BY 
Messrs. HOME-MORTON & GIBBON 
MM.LC.E., MM.1.M.E., MM.LE.E. 


GLASGOW, BIRMINGHAM, and 
LONDON. 
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WANTS, A® SUPPLIED 
10 LEADING RAILWAY 
TE coMPANIES & GENERAL [RN 
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|B portal! particulars and prices, 
apply te:— 


—=| SAMUELSON 
Fr) | #60, L™ 


ep, 9| BANBURY, 
ENGLAND. 





120 SMITHS’ HEARTHS 
SUPPLIED & ERECTED BY 


SAMUELSON & CO., 


LIMITED. 














CONDENSERS 


i For LAND AND MARINE INSTALLATIONS, 
a REFINERIES & SIMILAR INDUSTRIES, 
-| HICK-BREGUET EJECTAIR 


a ECONOMICAL PRODUCTION OF HIGH VACUUM. ABSOLUTE STABILITY. NO MOVING PARTS. 


————— 





"| HICK, HARGREAVES & CO., Ltd., Soho Works, BOLTON 


Telegrams—HICK, BOLTON. Sole Licemsees. Phone—1873-4 BOLTON. 


.|BROWN’S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 

















. TELEMOTORS for STEERING ELECTRO-HYDRAULIC 
HELM SIGNALS. STEERING GEARS, WINCHES 
eanacennen CRANES, 
COMPLETE INSTALLATIONS BOAT HOISTS, CAPSTANS, &c. 
‘¥ _HYBRAULIC CARGO WORKING ERATOR 
: GEAR FOR SHIPS. IRON FOUNDERS, 
ae BRASS FOUNDERS. 
DIRECT-ACTING REVERSING S FOUNDERS 
and eS 
TURBINE CONTROL ENGINES. ON ADMIRALTY LIST. 








BROWN BROTHERS & CO->s 


iat < Telograms—“ Hydraulic. ROSEBANK IRONWORKS, EDINBURGH, Teleptone— Cons 8931 


CRANES 


of every description. 


TEREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRAN . WRITE FOR CATALOGUES 


| JOHN SMITH (KEIGHLEY) LTD, KEIGHLEY - 
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MECHANS LIMITED, 


— & Contractors, 
Scotstoun Ironworks, 


LONDON OFFICE:— GLASGOw. 


28, Victoria Street, S.W. 1. 


Steel Tanks for Oil, Water, etc. 
Steel Chimneys, Guyed, Self-supporting 
Headgears and Mine Structures, 
Blast Furnace Plant. 

Gas Producers and Staging. 
Riveted Steel Pipes. 

Elevators and Conveyors. 


Naval & Mercantile Marine Fittings 

Watertight Doors, Hatches, Venti. 

lators & Skylights. 

Riveted, Welded & Pressed Steel 
Plate Work. 














































MACHINE SHOPS, 


CRANE GIRDERS, 
STEEL STRUCTURES 


BRIDGES, ROOFS, 


STEEL FRAMED 
BUILDINGS. 








Transit Shed fer Gt. Central Reihwag at deamingham, mi) 


Conetructional Eagineers,. Hamilton lreaworka, GARSTON. LIVERPOOL. 











NORTH EASTERN MARINE ENGINEERING CO. LTD., 


BUILDERS OF RECIPROCATING & TURBINE ENGINES & BOILERS FOR ALL CLASSES OF VESSELS. 
Engines and Boilers, etc., constructed for export, and fitting out supervised. 


L004 ence sew. ec, WALLSEND-ON-TYNE. | “Sopcaucarcns 


mnenaheammnauea Telagraphic Address: NEWS, WALLSEND. for Marine Boilers 
LIVERPOOL OFFICE : yond ase 


s9,tweie, | SUNDERLAND. | “wenssroon: 


He. 1086 Central (2 tines Telegraphic Address: NEWS, SUNDBRLAND, DIESEL ENGINES- 


Scurvi, Lrverroo.. 





Yriple Expansion Engines 
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STEVENSONS, 


PRESTON. 


STEEL CASTING LADLES 


UP TO 


100 TONS CAPACITY. 


IRON FOUNDRY LADLES. 
QAS AND AIR REVERSING VALVES. 


“GYROSCOPE” ‘ 


UNEQUALLED IN 
DESIGN & WORKMANSHIP 


xevil 








Dre. 26, 1919 
————— 
= 

















LU BRI GATORS ga = 







(BRITISH MANUFACTURE) 


REGISTERED 





NAVAN JSIVaL 


The LEADING FEATURES being 


Capacity, Durability, 
Lightness, Easy Feed, 
Interchangeable Caps 











MANUFACTURED IN 
BRASS and in STEEL. 


asthe 
mie | 


and Indestructible Nipples 





_ 





i 


MANUFACTURERS AND PATENTEES : Regine No. 666023 

MANCHESTER METAL STAMPING 

& ENGINEERING CO., LTD., 
336, Chester Road, CORNBROOK, MANCHESTER. 


Phone : 698 Trafford Park. Code: Bentleys, Complete Phrase, 


Sole Agents for Great Britain :— 


COWAN ASHTON, Ltd., 


14, MARKET PLACE, 
MANCHESTER. 


Design A. 
Patent No. 123889. 


PRIS DAT SERIA TORS 


TRADE ONLY 
SUPPLIED. 








Telegrams— 
“GLAND.” 


si Ae afi ee RR Sane 5 


Sectional View of A showing Check Spring. 


STEAM TRAPS 


Of unrivalled ocapacity—quick diecharge—positive mechanical action—will de the work of three ordinary traps. 
SENT ON TRIAL. 


THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD. 


Telegrams : “ METALLIC.” Branch Offices: Telephone : Nes. 4705, 4706 
LONDON: 116, Fenchurch %. LIVERPOOL: 632, Royal Liver Bldgs. BOLTON; 1%, Mawdaley St. SWANSEA; Pembsohe Bldg, GLASGOW: 52, Ot. Enoch Sy, NEWCASTLE: 2, Collingwood %., ac 


& Guanine ee — a ed - —— _ ~ _ ———__—_-_--_—— 


TINKERS LIMITED, 


HYDE, MANCHESTER, 


*Phone— 
5569 CITY. Teleg.: “* Toggle. 












































gL wanes HYDE ‘uct 
















BOILERS 


OF ALL TYPES AND PRESSURES. 














ON ADMIRALTY LIST, WAR OFFICE LIGT, &e. 








i: 3 <3 Telegrams—“Tinkers, Hyde.” Telephone Nos.—288 é& 230 Hy de. 


Lendon Office—S8, Queen Victoria Street, 5.0. 
‘Sebegres > Belsmass, Ouemen, Leader,” mu 





‘Pate pine me—— 8005 Scntre 
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WATER 
SOFTENERS. 





SOFTENING 1500 GALLS, PER HOUR 
AT KENT COUNTY ASYLUM 


Bowes, Scott & Western, 


LTD., 


KING'S aoe. KING STREET, LONDON, E.C.2. 
par Mansio on House Station). 
Telephe me » No Roe sntral 1745. 
Teles graphic Address : Dontowes Cent., London. 


Hundreds of Softeners supplied and treat- 
ing successfully the most difficult waters. 





> Makers oF att Types oF 


MINING MACHINERY, PUMPS, &c. 


—_, COLES, 


DERBY. 








MAKERS OF STEAM AND | 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 





SINGLE AND DOUBLE CHAIN GRABS. | 
STEAM CRANES, NAVVIES, PETROI | 
and OIL MOTOR DRIVEN CRANES | 


SHUNTING & BREAKDOWN CRANES 
Telegrams :—Coizs, Darer. Telephone :—1266 Darsy 








THE 


CLEVELAND 
BRIDGE anp 
ENGINEERING CO., L?. 


Specialists in the Design, Manufacture, 
and Erection of Bridges, Girders, 
Roofs, Warehouses, and all classes of 
dron and Steel Oonstructional Work, 


HEAD OFFICE AND WORKS— 


DARLINGTON. 


CRANES 




















John Grieve & Co., 
MOTHERWELL. *™ 





———— 
NA ‘cee 





y 

= = 
: 
= 5 
: SCREWING 
= = 
=| e 
: MACHINES | 
= : 
= ‘ sal = 
= E have specialised in = 
=: the manufacture of = 
= Screwing Machines for s 
= upwards of 50 years and our = 
= experience enables us to offer = 
= the most efficient type to suit = 
= your requirements. ~ Machines = 
= are regularly in progress for 2 
= handling Tubes up to 18° dia. = 
- Bolts up to 4” dia. = 
F The type illustrated has been = 
= = 
= supplied to many of the leading E 
5 Engineers and Shipbuilders and 5 
= will be found equal to the most H 
= 8" TubeScrewing and Turning Machine. exacting requirements. = 
= = 
= I 
__ MAIDEN & CO., LTD., HYDE, xen MANCHESTER. | 
|= Telephone: HYDE 29, Tel, Add, : *‘MAIDEN, HYDE,"’ a 
* pntannneneaemeeerinmmammeremecee ee 





WEIGHBRIDGES 


S " 1 oe 

















SAMt 
Oe, DENISON 
eed &-SON - LTO 
. PARKSIDE 
if) v , fii tos 
De 
London Office:—82, VICTORIA STREET, WESTMINSTER, S.W. 1. 
Telegraphic address: DENWATEST Vie, London, Telephone : 1883 Victoria. 











PRODUCER 
GAS PLANTS 


GAS &01L 
ENGINES Asians 


Hibtep Y ay 
ont EY 


JOHN ROBSON 


ND 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 
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CRANE 


Winding and Hauling Engines. 


ALEX. CHAPLIN & CO.. Ltd., Govan, eee 


ELECTRIC, STEAM, HYDRAULIC, HAND 
OF ALL TYPES. 





GALLOWAYS 


MANCHESTER. 
: pugs Centr 





LARGE DOUBLE-ACTING 
FOUR-CYCLE 


GAS ENGINES. 


Tn By SRE 
Write for Particulars. 















MAXIMUM 
POWER 
TRANSMISSION 


Kenyon’s 


PATENT 


Oil Filter 


AND 


Water Separator 


Over 980 ordered by H.M. Govt. 





ALEXANDER KENYON 
& Co., 


Victoria Bridge, 
MANCHESTER. 
Engineers’ Steres, Tools 














MINIMUM 
AND TEAR 





(CAREFUL MACHINING AND IDEAL BALANCE COMBINE TO MAKE THESE 
= HIN 





= 


PULLEYS ABSOLUTE MASTERPIECES OF ENGINEERING. _ BiiiitiiQiiQiviii 
TRUE & STEADY RUNNING, IN CONJUNCTION WITH PERFECT ADJUSTMENT, 
MAKE FOR AN ABSOLUTE MAXIMUM OF POWER ca a THE 


WEAR & TEAR ON ROPES IS REDUCED TO A MINIMUM. 


MMMM DOUGLAS -FRASER & SONS, ft ~ 


WESTBURN POUND: ‘ARBROATH. 











LOCKWOOD. A a rT 


EAGI® <i ptnsccietinatomteny_ A 


Telegraphic Address— 


PISTONS, SHEFFIELD. & 










Cylinder, Doffer, Roller 
Air Pump, Condenser, & 
Steam Pipe Castings. 
Machine Made Toothed Wheels. 
Malleable Iron and 
Mild Steel Castings. 





Write for prices to— 


SCHOFIELD’S FOUNDRY £0., LD. 


LitTLEBOROUGH. 


GOODALL CLAYTON& COL’? 
LEEDS 


CONVEYING PLANTS, BUNKERS &¢ 


STEVENSONS, 


PRESTON. 


IRON AND STEEL 
CASTING LADLES 


JOHN STIRK & SONS, 


Machine Tool Makers, 
HMALIFAX. 


For [Mustrated Advt. sve last week and next. 























Sy 


“Sv 


On Admiralty List. 


BODLEY BROS. & Co. 


Engin , Mi —_ or 
Boiler Mal omy = 1 Brass 
Fou 


OLD QUAY ‘FOUNDRY 
EXETER. 


SPUR,’ BEVEL 
MITRE, MORTICE, 


WORM WHEELS 


Machine Moulded, 


Also Teeth Cut to Shape 
By Special Machinery. 


> 


> 


»» 


bp 
V2 











Telegraphic Add.: Bopusy, EXETER 
ESTABLISHED 1720 
































ALL 


Write for Catalogues. 


LAND, CLASS A. 
MARINE, CLASS B. 


PURPOSES. 


OIL FIRING, WASTE = | 





&c. &c. &c. 


COCHRAN & CO., ANNAN, LTD. 


ANNAN, snennaa 











Telegraphic Address 
“ PLENISHER.” 


Telephones : 5851 =} Central. 





e 


Asbestos 
and 
Rubber 


Merchants. 


FACTORS 











(pbs YOUNG Be 


geen STREET, 


GLASGOw. 


Colliery 
Shipbuilders and 
Engineers’ 
Furnishers. 


BRASSFOUNDERS AND FINISHERS. 


AND MERCHANTS OF ALL 


CLASSES OF MACHINE AND SMALL TOOLS. su288 











wom 








AKC (J MG }  nQi AAANN = 


DSS AA{G{bD}bE>j_vi 









Wy 








\S . 
\ N West Bromwich, England. 

N 

N Scotland..... -H. F. Stevenson, 47, Waterloo Street, Glasgow. N 
NX Newcastle-on- -Tyne. .F. M. Morley, Star Bidgs, Northumberland St. NY 
\ ee SS Ses R. Haste Carr, Crown Point Road. 

\ Australia........-.-. J. G. Gilbert Lodge, 109, Pitt Street, Sydney. 

\ ares SSS 
N N ow AT S NYE <5 


wok sNV 


SN RWWA 


RESISTANCES 


Are guaranteed for 5 Years. 


They are Unbreakable, 
Jointless, Rustless, 
Rigid and Non-inductive. 


omonta | 


hss asdmdddddddcX: 





Sole Makers 
TheElectro Mechanical 
Brake Co., Ltd., 


ne ELLE, 


VT: (—!;t=;tC=™=(@—' 0000’ 








QQ GQ aucun cua 
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COCHRAN 
BOILERS 


SUITABLE 


ARCHIBALD EDMESTON & SONS. SONS, 


CAWDOR ST., PATRICROFT, near" MANCHESTER. Liming, 2 













OVER Concrete & B 
rele & Brick-mak 
| 300,000 H.P. Machinery, Flour = 
| AT WORK. om Textile Machinery, and 
» = Mine Gearing 
Senerally, 
Invaluable fer 
Driving 
MiningMachinery 
and Haulage, 
Saw Mills, 
Electric Light, 
and Power. 







| 
| FOR STARTING 


CAS & 
OIL ENCINES. 


FOR COUPLING 
SHAFT-ENDS, 












PATENT 


FRICTION CLUTCH. 


Send for Price List and Description. 


DE BERGUE & lone: bee" MANcuEsteR 


——s Barres e — 














Made in 
4 612 
"| SIZES 
up to 
| 10ft. 
| WIDE. 








With :oot- 

i] operated 

if clutch stop 
| fi 4 . 

pes =! motion and 

[4 automatic 

“hold down. 
















 Mesens GUILLOTINE SHEARING MACHINES, 














All the Advaniages 
HENDES, an endless Belt 


ONE of the leading Electrical 
Engineers of the day describes 
HENDRYS’ new patent Laminated 
Leather BELTING as forming ‘a 
true endless Belt, which is adaptable 
to universal service.’ 

The Hendry ENDLESS SPLICE forms 
a joint identical in Texture, Thick- 
ness, Flexibility and Driving Grip 
with the belt itself so that a HENDRY 
BELT runs without jar, vibration or 
slip under the heaviest loads and at 
the highest speeds. Illustrated Book- 
let, samples and prices on request. 


JAMES HENDRY tro. 
252 Main Street, Bridgeton 
@LAsGaow 





















































TURBINES 
| + FOR ANY POWER 
HEIGHT OF FALL. 


CENTRIFUGAL 


PUMPS. 


WRITE TO 


i) GILBERT GILKES 


&- CO LTD 


KENDAL 


ENGLAND 




















ALBERT. Y ; 
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HIGH SPEED FACE 


MILLING GUTTERS 


Save Money and Reduce 
Cost of High Speed Steel 
Cutters by using Cutters 
—with inserted blades.— 


BRITISH +MANUPACTURE. 


Interchangeable Inserted 

Blades can be used for Smaller 

Cuiters when Worn. HIGH 
DRIVING POWER. 








All Sizes from 24in, Diameter in face und Gin. in Side and Face. ®PSC!AL TERMS TO THE TRADE 


GRIMSLEY & CO. (LEICESTER) LTD. 
St. George's Works, QUEEN ST., 
LEICESTER. 








DRAINACEC meen 
SHONE EASTROURNE, SOUTHAM ON RAISING SEWAGE 


"ECT oy CAIRO &MANY OTHER TOWNS. | SI kt u DCE. : 


om 


quininesi ct 
lial 


COMPRESSED 
AIR LIFTS 
FOR RAISING WATER 


FROM WELLS 
1310) 243 0 60) © ower 


COMPRESSING 
MACHINERY 


FOR ALL 
SERVICES. 


CASTER’ p 


ela 
16.VICTORIA S71, 
LONDON. S.W. 











DRIVING. 


FOR EFFICIENCY & = 
seananiail USE 


Illustrated Lecture on— 

|THE TRANSMISSION ty Telegrams 

OF POWER BY | z 4, "i “Kenyon, Dukinaeld.’ 
ROPES.’ } Telephone: 494 Ashton 

{ Jost Free on Application. | 

es 


|95 & 97. FINSBURY PAVEMENY. 


Seer eee —— - %, fa Londen Offies:. ‘ 
E.C. 


Wm. KENYON & SONS, Ltd., 


CHAPEL FIELD WORKS, 
DU KINFIELD, nr MANCHESTER. & 




















MANN’S PATENT STEAM CART & WAGON CO., LTD. 


HUNSLET, U.8EDS. 
LONDON OFFICE 9, FENCHURCH AVENUE, E.C. 


‘(bE STEELCOMPANYorSCOTLANDIS* | 
RG SIEMENS (il) Proce SS Ite 


1872 Seer 


| 


nr HALLSIDE oe 


(23, ROYAL EXCHANGE SRMARE, GLASCOW. 
le WORKS: 


| HALLSIDE, NEWTON,ana 
> Ps eget GLASGOW, 
| 


23,ROYAL EXCHANGE SQUARE, 
GLASGOW, { I~, 
S, MINCING cane LONOSE 


ESE 


¥ 


Manufacturers of 

MILD STEEL Pilates for Ships, Boiler and Bridge- building, 
Angles, Zed Bars, Tees, and all forms of Sectional Bars 
required for constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 

TY RES—Locomotive Carriage and‘ Wagon, to all requirements. 

SPECIAL STEEL of all kinds used for constructive purposes. 


GEO. JONES LID., 


Engineers and Ironfounders, 
LIONEL STREET, 


BIRMINGHAM. 


Telephone : 1008. 
Telegraphie Address: ‘* ROLLING. 






















MAKERS OF : 3 
Rolling Mills for 
all cold Rolled 
Metals, Tea Lead, 
Tin and Lead 
Foils, Tube and 
Wire Drawing 
Machinery, 
Shearing Ma- 
chines. Mill 


Gearing, &c. 
Qas2 

















RUN: YOUR PETROL ENGINE on 
PARAFIN, NAPHTHA, SUGAR SPIRIT, 


&c., and get the same 
work at halt the cost, 


y. or tor BOATS, WAGGONS, 
TRACTORS, STATIONARY, 
BY Usine 


THE BINKS 


VAPOURISER and 
CARBURETTOR. 


Far in advance orf 


FITS ANY 
ENGINE. 


CONSTANT: any other system. 
REPEAT ORDERS. Interesting Literature en application 
Cc. BINKS, LTD. ECCLES. 








| CLAY CROSS 0, 
Nr Chesterfield. 


ESTABLISHED 
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CLIFTON & WADDELL 


Oldest Established Firm in Scotland or 


METAL SAWING SPECIALISTS, 
see=ep MACHINE TOOL MAKERS. 


SPEED 
JOHNSTONE, 
Nr. GLASGOW. 










BAND SAWS. 
CIRCULAR SAWS. 
HOT SAWS. 
DISC SAWS. 


BEST & MOST UP-TO-DATE DESIGN. 


Qver 1000 Machines in Use. 


Patent Swivelling Table will allow work or any Lergth 
te be operated upon. 


















WILLIAM BEARDMORE 6G |» 
“6 GLAS GOW*«<Z 


SPECIAL STEELS, 
STEEL FORGINGS AND CASTINGS. - 

SHIP AND BOILER PLATES. 

Zz WHEELS & AXLES - TYRESKAXLES, 7 

7%. LOCOMOTIVES AND ROLLING STOCK. 7—em, 
6HIPBUILDERS. a 

RECIPROCATING AND TURBINE (Am 
MACHINERY. 

OIL EPS ES 


\\ 
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DONKIN Blowers, Gas Compressors, Exhausters 


ROTARY POSITIVE TYPE, 

for Industrial Purposes. 
ition tne So qumamnd Soe Guten — 
Engine, Gas Engine, or oter.) 










Advantages ard Features: 
Absence of Valves. 
Simplicity ef Constroc- 


tioa and small aumber 
rhc Oe 

enats eutinsty 
= 


oney. oud oc ae 


For Gas Works. 


For or Forc- 
ing ir Through 
Liquor, &e. 

For Agitating or Miz- 
ine. de. 

Nes 


THE ‘BRYAN DONKIN CO., Ltd., Engineers, Chesterfield, England. 


Salmson 
AERO ENGINES 


(CANTON-UNNE SYSTEM.) 











Sole Concessionaires for the British Empire 


The Dudbridge Iron Works, Ltd. 
F- STROUD, GLOUCESTERSHIRE. 








London Office - = 87, Victoria Street, S.W. 1. 






























STEEL FRAME BUILDINGS 


oF EWERY DESCRIPTION. 





Th al 2 ene Se 


mrn 


B:. 
g. 

2 

I 

© 

a ‘ 
5 
i 

] 


ae 
1+ 
js 





Possail Park, 
sy GLASGOW 


BROWNLIE IE & MURRAY, L 


110 FENCHURCH cilenr. | aS 
REFER NEW GOTTGN 4. 


euvnbhdans aie PEGE ON APPLIDATION. Veena 0 


EASTON ce] One 




















LIMITED. 
agENGLAND 
Telegra ms :- 
EASTWALD, 
TAUNTON. 
Telephone :- Wy 
146, TAUNTON. CATALOGUES 
ON 
ABC Code used. APPLICATION 



































Ode eel) od 9 2 ©) 


STEAM ENGINES. 5:-500 BHP 

















SIMPLE & COMPOUND |& 

















On Admiralt; ts. 


QUEST & CHRIMES’ 
IMPROVED 

SLUICE VALVES 
For Water, Steam, 
Sewage & Gas. 


at er 1848. 


ROTH ERHAM. 


Telegrams: ‘‘Guuer, Rermmny x.’ 
Telephone : 205, 


















Original Manufacturers of 
Chrimes’ High Pressure Loose Valve Screw-down Cecks. 


GUEST & CHRIMES’ TURBINE WATER METERS. 


GUEST & CHRIMES’ IMPROVED SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 


Alse Manufacturers of 
RESERVOIR VALVES and FITTINGS, 
FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, 
HIGH POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS and GAS FITTINGS. 






































Temporary London Of ‘ice : 
4 & 5, ADAM STREET, ADELPHI, W.C. 


Representative : 


MR. GAMBLE WOOD. 











Pottier for immediate delivery of 


Grub Screws in Whitworth B.S.F. 
Gas Threads, Nicked and pointed, or Square hole 


and hollow end. 


B. H. POTTIER & €0., 


25,7, 9, Brearley Street, 
BIRMINGHAM. 










Telephone ; 
Central 3612. 


Telegrams : 
Tools, Bham 
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AUCTIONS 


AUCTIONS 





AUCTIONS 





“Shedden and Odell’s Advertisements 


MINISTRY OF MUNITIONS. 
, DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


GREAT SALE BY AUCTION 


of the whole of the 


HIGHLY IMPORTANT AND VALUABLE 
MODERN ENGINEERING 


& HYDRAULIC 
FORGING PLANT, 


NATIONAL PROJECTILE FACTORY, 
DUDLEY, WORCS., 


\\ 
\ 
4\ 


Sn 


\\ 


\ 
\ 


4 


AW 


N 


> 





PX 


MONDAY, JANUARY 5th, 1920, and Four | 
following Days, and 


MONDAY, JANUARY 12th, 1920, and Four | 


fi] 
Wy 


LY 


a 
H} 


y} 


Y 


vi) 


commencing at 10,30 a.m, 


7, ELECTRIC — 100 BP: 
and 5 


| 


! 


Re ee and Holroy rd: 


is. —_ 
40 Plain on tv niversal MILLING M ACHINES, 
nora Brown ant Sharpe, 
Frese and Whitney, 
«ksaw, a eit necker and Ry 





OL ToT TERS 


50 DRILLING M. ACHINES. 
Superior Machine’ Co., Jones and 


ck 
3 JONES and SHIPM AM ae 
= 
ANIL 
Two = PL ANING MAC ety 16. 0 By 


2.0. 
SLOT TING i SHAPING Ml ACHIN es, 
, Selson, Perkins, aoee. Wilkinson, 








. Barber and Colman, 
Fellows and Mewerk 
“AUTOMATIC MACHINE: 
23, Cleveland 2tin. and 22in., 
and Potter and Johnson No. 

12 THREAD MILLERS, 
24 Parting-off oe 








Archdale and Arundel 


Hulbert and Rogers, 


«ec. 
10 Various Plain and niversal GRINDERS 


Brown and Sharpe, and others ; 


a De * Whitton CENTRE- 


wisi Drill GRINDE RS : 
MA INE; BAR TESTING and STRAIGHTEN. 


: - Herbert Screw Dia. Measuring 
BS an Ra st Ferry Co.'s . Set ; 
‘rTINt Generator. by 


i Eemed) | | 


nay 5 PRESS 
THREE 200- Ton DAV y ‘SHEL L- NOSING br SSSES, 


Rivetting Mac hines, 


“AIR C OMPRESSORS. 


by Tilzhman (Room’ type) ; 
THE VALUABLE HYDRAULIC PLANT. | 
200 H.P. Three-Throw PUMPS 


ewh coupled direct to a 200 H.P. poet type Slip 


TWO sent l S STEEL AIR VESSELS, a0 by 


aki 
rwo WORTHING TON’S DU PL E x STEAM Pu MPS, 
a. .» 200 gallons somes 
HYD. ‘ 














» din. to ae and Fittings, 


l ~~ ji <= ws 


comprising £10 ‘three. door Gas- oe Fiat. set Rever- 
a » With Gas and Air 


s ft. 
3 w VEARDAL Gas- fired Sloping 





HE AD 3 5- Ton TRAN JEL L Ix Cc R ANE, “sett, 4in. span, 
by Holt and Willetts : 
TtTWo WS 3 Pn motor Type EL — 3-Ton 


TWO nena JIB CRANES, to lift i’ ton, 
THE GAS-PRODUCING 
of gasifying 12 pee 


Steel Comish Firing Boiler, ist. 
>; Three = and innckmi 


THE HARDENING AND HEAT TREAT- 
MENT PLANT, 


Ammonis ees 





Acetylene Welding Plant 


FOUR ELECTRICAL TRUCKS AND 





= E SORTS NTS OF § 


a and Double Climax Hearths 


merger 


LSS 








Continued is in not cohen. 


' 


Shedden and Qdell’s Advertisements 


Continued from previous column. 


Plant; Oil Storage Tanks, 600 and 1000 gallons 
f capacity ; and Pumps ; 
A BUCKTON’S 30-Ton VERTICAL TESTING 
MACHINE, 


Hydraulic Testing Machi ne; Measuring 
Machine, up to 4 mm., by Cambridge Scientific Co.; 
-Ventilating Fans ; Six Valuable Motor-driven Creeper 
Conveyors, by Gibbons; a large quantity of useful 
Machine Fests Avery’s Portable Weighing Machines ; 
Hyper Acme Blocks and Chains 
Aqhepenes Room Contents, and other Effects, which 
wiil fully {described in Catalogues to be had on 
pint. B.. to the AUCTIONEERS, Messrs. 


Duncan J. Shedden 


and 
(Sharles B. Odell 


at their offices, 2, 
and 53, Hertford-street, Coventry (Tel., 
the National Projectile Factory, Dudley. 

NOTE.—For ea of other Government 
Property for Sale, see ‘“‘ SURPLUS,”’ price 3d. at all 
bookstalls, or by pet. subscription of 28. post 
free, payable in advance to the Director of Publicity, 
Ministry of Munitions, Whitehall-place, London, 
| 8.W. 1. 2858 1 


G. ei R. 
DIRECTION OF THE DISPOSAL BOARD 
(FACTORY DISPOSAL BRANCH). 
NATIONAL PROJECTILE FACTORY. 
DUDLEY, WORCS. 


M:: Duncan J. Shedden 


with 


iM Charles B. Odell 


are 


a small 


2288), 
or at 


Priory-street, Dudley (Tel., 
181), 





BY 


: instructed to OFFER FOR SALE by PUBLIC 
| AUCTION, in One Lot, subject to conditions cf sale 
to be read at the time, on 
MONDAY, JANUARY 5rna, 1920, 


on the Factory Premises, 
at 
10.30 a.m. punctually, 


preceding the Sale of the Plant and 
Machinery, 


THE IMPORTANT 
FREEHOLD FACTORY, 


having a total area of 
39,400 square yards or thereabouts, 
including 
329,000 sq. ft. of Covered Floor Space, 
soundly constructed in sections of steel girders and 
channels, with brick fillings, slated and glass roofs 
and concrete floors, together with 


THE ELECTRIC TRANSFORMERS AND 
WIRING FOR POWER AND LIGHTING. 
The CHIEF MAINS of SHAFTING and PULLEYS. 


immediately 





The HEATING and VENTILATING PLANT. 
The GAS METERS and MAINS for HEAT TREAT- 
MENT and LIGHTING 
The WATER SERVICE and FIRE "APPLIANC ES. 
The BLBCe RIC MASTER CLOCK and SYNCHRO- 

NOME DIALS, with Connections. 


The COMPRESSED AIR PIPE and 
HY MAINS 


YDRAULIC MA 
15-Ton FIXED WEIGHBRIDGE. 
of Loose Parts, Fittings and Stores for 
the various installations. 
All of which are set out in detail in 


SERVICE 


The 
| A quantity 


Printed Particulars and Plans of the Factory now 
being prepared. 
The factory has been erected within the last four 


years, is conveniently arranged for the ecohomical 
handling of material and is divided into substantial 
and well-lighted shops of exceptional floor space, with 
galleries and basement of easy access. It is situate 
in the heart of an extensive manufacturing area, with 
an ample supply of labour available. An abundant 
supply of fuel and electrical power are obtainable. 
Within easy distance of the goods depots of the 
London and North-Western, Midland and the Great 
Western Railways. 

The Property is offered in One Lot, with an equip- 
ment which permits of an immediate resumption of 
work. It is one of the most important and attractive 
factories in the Midland area. 

Plans, *‘ ground floor and elevations,’’ with full 
particulars, may be obtained on application to the 
Controller, Lands and Factories Section, Disposal 
Board, Charing Cross Building, Embankment, 
London, W.C.2, of the AUCTIONEERS, at their 
| offices ices, 2, Priory-street, Dudley (Tel., 2288), 
| Hertford-street, Coventry (Tel., 
| National Projectile Factory, Dudley (Tel., 





PRELIMINARY ANNOUNCEMENT. 
IMPORTANT ae CONTRACTORS’ 


essrs. John M. Leeder & Son 


are instructed by Messrs. Topbam, im and 
| Railton, Ltd., to Catalogue and SELL ao UCTION, 
at their Plant Depot, CRUMLYN BURROW 
SWANSEA, in JANUARY NEXT. a LARGE QUAN. 


TITY o} 
PLANT AND MACHINERY, 


roughly comprising :— 
Vertical Cross-tube and Multitubular BOILERS up 


to 100 Ib. pressure. 
STEAM TRAVELLING GRAB, GOLIATH, OVER- 
HEAD, DERRICK, and STATIONARY CRANES 


from 4 to 10 tons, by Priestman Bros., J. H. Wilson 
and Co., Booth Bros., Stothert and Pitt, and Thos. 
Smith and Sons. 
Grabs, Skips, Concrete Mixers, 3-4-Ton Cableways, 
J mte Gear, a = Lifting Frames, Hydraulic Bear 
ncbes, Conv 
vs | py HORIZONTAL "STEAM ENGINES from 40 to 156 


44, 23, and 35 H.P. OIL ENGINES, Hauling and 


Winding Engines, Crompton Dynamo, 600 volts, 
20 amp., with Switchboard. 

No. 3 Sturtevant Fans, with Sheet Piping and 
Fittings, 6in. to 18in. dia., Grindstone. large Wake- 
po lt ‘Acetylene Lamps, No. 3 ‘* Wells’ Lucigen 
am 
s FIVE CORNISH TYPE VERTICAL PUMPS, by 
cvans 


SIX” CENTRIFUGAL and other STEAM PUMPS, 


by Tangye: Bailey and Gwynne Hand Pumps. 
ee METR RE-GAUGE LOCO., by Baguall. 
TWO PILE DRIV. a 


FIVE STEAM WINCH 

* PNEUMATIC RIVETER, icin. LOG SAW FRAME, 

DRILLING MACHINES. : 
Wheels, Axles, and Wagon Fittings: Six Side-tip 

Trams; M.G. Wagons; Winding Gear; Various 

Machine Parts; 100 Pulleys; 9ft. Pan and Race 

Wheels ond a Mill; Revolving Frame for 3-Ton 


le’s 
WL GENTINEL * and ‘‘ LEYLAND ” 5-TON STEAM 
—— ROAD ROLLER, by Aveling and Porter. 
C.I. Pipes: Wheels and Pedestals; Old Loco. 
Boiler ; : ©. and W.I. Scrap; Short Rails; Granite ; 
ae pit Cages; Harness Strappings and other items. 
alogues may in due course be obtained of the 
AUCHIONEERS, 46, Waterloo-street, Swansea. 26032 


For To Let Advertisements 





CHINES, 


three-vhase, 
sliv ring type, from 2 to 30 H.P., 
with starters and switches. 


Stoves 
Hearths ; 
Acetylene Generators ; 
feet 
Blowers, 
Engraving_ a hine, Pyrometers. 


for ‘tensile, ‘compression. 
graphic stress strain recorder. 
Izod’s Impact Testing Machine ; 
Machines P 


12 cubic feet capacity, } 
tanks. | 


including MICROMETERS of all sizes, 


Clinometers, 
Gauges, Bevels, 
Steel 
Wire Gauges, 
Cotton 
Counters, 


written order. 
each) apply 


(} at 


(Telephone, 


Geo. N. Dixon and Co.’s Advertisement 


7 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 
HIGHLY IMPORTANT SALE BY 
AUCTION 


OF 


MACHINE TOOLS, 
SHEET METAL WORKING 
MACHINERY, 
WOOD-WORKING 
MACHINERY, 
ELECTRIC MOTORS, 
LOOSE TOOLS, 


AND 


MISCELLANEOUS 
PLANT 


(The whole of which are practically new), 
AT THE 
NATIONAL AEROPLANE FACTORY, 
AINTREE, near LIVERPOOL, 
ON 

JANUARY 13th, 
Following Days, 
At Eleven o’clock prompt each day, 


TUESDAY, 1920, 


comprising briefly:— 


MACHINE TOOLS. 
EIGHT No, 1 CAPSTAN LATHES, 


Swasey, and ONE No. 2 DITTO. 
Herbert pene SCREW LATHE, 
meee 2tir 
— 4- Spindle Acme AUTOMATICS 
and 56. 
FOUR 2 aA SCREWING MACHINES, to screw 
trom 4 B.A. to iin. th by National Acme Co. 


by Warner and | 

- Nos. 53, 55, 
Plain Horisontal MILLING MACHINE, No. 25, | 
by Belton Machine Tool Co. 

Universal ‘‘ Milwaukee’® MILLING MACHINE, 

No. 1- 

Van Norman Duplex MILLING MACHINE, with 
table 35in. by 10in 

Milwaukee SHAPING MACHINE, 20in. stroke. 

SLOTTING, DRILLING, and KEYSEATING MA- 
CHINE, to cut keyways 20in. long bi lin. wide. 

Le Blond No. 1 UNIVERSAL GRINDER. Churchill 
UNIVERSAL GRINDER. TWO MAGNETIC 
CHUCKS 

Circular METAL CUTTING SAW, to cut up to 8}in. 
round, by Nutter and Barnes. 

SEVEN New bow gee BENCH DRILLING MA- 
CHINES, 10in. and 14in., by Jones and Shipman. 
a VERTICAL PILL AR DRILLING. MACHINES 

by Jones and Shipman. No. 2 VERTICAL 
DRILLING MACHINE, by Knight. DIE FILING 
M po HINE. HACK SAW BLADE SHARPENER. 
EIGHTEEN PORTABLE ELECTRIC DRILLS, 
capacity 4in., by Black and Docker. 
SHEET METAL WORKING MACHINERY. 


TWO 50-Ton Geared INCLINABLE POWER 
PRESSES, 2in. stroke, by Rhodes. TWO 20-Ton 
DITTO. HAND SCREW PRESS. SIX ARBOR 
PRESSES SHAFT-STRAIGHTENING PRESS. 

TWO Power Guillotine SHEARING MACHINES, 
to take 6ft. and 4ft. ONE Treadle DITTO, to take 
20 W.G. TWO ROTARY SHEARS. No. 3 Size, 


heavy type, to cut 3-16in. steel, by Oliver. 
TWO Automatic POWER HAMMERS, Nos. 11 and | 
12, for beating sheet metal. 
THREE POLISHING and BUFFING MACHINES. 
mat) UR ‘** Linisher’ Surface GRINDING MaA- 
INES. Globe TOOL GRINDER. BAR ne 
ENING and Be MACHINE, to take 3-8in. 
st E CUTTING MACHINE, 
Three-speed TEMPL ATE a 


og 
—_ gap, _3-16in sheet. 
2 PL ANISHING | HAMMERS, HAND | 
ANGLE 


SHEET | 
‘G 


SHEA 


0 : 

ROLLER. and BENDING “MACHINES, “BE ADIN 
MACHINES, TUBE BENDING MACHINES. &e. 
WOOD-WORKING MACHINERY, 


anaes. Sagar, 


Ss 


by 
Wh 

ROL LER FEED SAW BENCH, to take 42in. 
PLAIN SAW BENCH. to take 26in. saws. 
Canting Table Dimension SAW BENCHES. 
16in. =. LAT 


feed. to take 15in. saws. 


to 8/4 H.P. 

TWO tiation "PLANING and MOULDING MA- 
to take 9in. by 4in. and 9in. by 5in. FOUR 
Double-spindle VERTICAL MOULDING MACHINES 


and ONE Single-spindle DITTO 


THREE High-speed ROUTING. CARVING, and | 
RECESSING ce — HINES, with tables 30in. by 24in. | 
and — by 

SIX VERTIC AL / BORING MACHINES. 6in. to 9in. | 


feed. DOUBLE BORING and BLOCKING MACHINE. 
FIVE Automatic PROPELLER SHAPING MA- 
CHINES, for 12ft. and 14ft. propellers, dise. bobbin. 
and single-belt om 15in. SURFACING and 
PLANING MACHINE 
16in. PLANING and THICKNESSING MACHINE. 
12in. SURFACING and THICKNESSING MACHINE. | 


Combined COPYING and GRINDING MACHINE, 





Sft. 6in. between centres. TWO UNIVERSAL WOOD | 
re Me SIXTEEN GLUE HEATERS. CTR- | 
ULAR SAW SETTER. BAND SAW ROLLING 

M ACHINE, &c. 
77 ELECTRIC MOTORS. 


460 volts, squirrel cage and 


by Westinghouse, 


50 periods, 


MISCELLANEOUS PLANT. 
Seven Centrifugal Oil Separators ; Two Enamelling 
: Three Dipping Baths; Brazing and Smiths’ 
Tilghman’s Sand Blast Apparatus; Two | 
Acetylene Plant, 300 cubic 
Three Fletcher-Russell 
Robinson’s Electrical 


canacity >: 
delivery ; 


hour 
2in. 


per 


NIVERSAL AVERY TESTING MACHINE, 
and bending tests, with auto- 
One 20 foot-nounds 
Three Photo Printing | 
Twelve Single-needle Singer Sewing Ma- 
o Treadle Ditto. 
XERS. 


25-Ton 


chines ; Three Double Ditto, and_Tw 
TWO Relt-driven Portable CONCRETE MI 
with elevating skips and water | 
TOOLS, 


LOOSE &e.,; 


by Starrett, | 


Slocomb, Almond, and Brown and Sharpe. 
Steel Try Squares, Straight Edges, Rules, Surface | 
and Depth Gauges, Dial Test Indicators, Levels, | 





Vernier Callipers. Dividers, Newall Plug 
Trammels, Clamps, Radius Gauges, | ° 
Bevel Protractors, Svring Dividers, | 
Goggles, Respirators, 600 Reels Sewing | 
black, khaki, and green), Tables, | 
Stoves, Brushes, «c. 

January 12th, or previously a in 


Tapes, 


(white, 

Chairs, 
On view Monday, 
(price 2s 


For further particulars and catalogues 


to the Auctioneers, 


eo. N. Dixon and Co., 


their offices, 41. Castle-street. 
$853 Bank; ‘Telegrams, 


Liverpool | - 
‘Tenacity **), | 





see page CV 


Continued in next co'uma 








and |} 


maximum | 





| Ministry 
8.W. 1. 


to take in, } 
CUTTING | 





Haigh, Wadkin, Oliver, ana 
Two | 
to yd 


H oeoriggas “P MACHINE, with roller | 
ND SAW, 30in. pulleys. | 


SEV EN JIG and FRET saws. _ 6in. square table, | 
with blower and boring attachment 
MECH ANIC. oa i aecsiis ORKER, direct coupled 


| Polishing aes 
16 E 


3 THREE- THROW 


Ww oS BENCHING, 


Ministry 
SW. 


= Aisin continued on page cviii- 


Geo. N. Dixon & Go.’s Advertisement 


Continued from previous column. 
and 22, Northumberland-avenue, London, W.C. 2 
ey a 2395 Regent; Telegrams, ‘* Valdixaus,’’ 
. particulars of other Government 
URP. 


r 0! 
property for sale, see ‘‘ 8S LUS,”’ price 3d., at all 
bookstalls, or by quarterly subscription of 2s. post 


free, payable in advance to the Director of Publicity, 
owe, of Munitions, Whitehall-place, London, 
Pe 2908 





@., R. 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 
SALE BY AUCTION 


OF 


MACHINE TOOLS, 


NEW HYDRAULIC SHELL 


TESTING APPLIANCES, 
WITH INTENSIFIERS, & 


| MISCELLANEOUS PLANT, 


AT THE 
GOVERNMENT BOND DEPOT 1208, 
QUEEN’S DRIVE, WALTON, LIVER- 
POOL, 
ON 
FRIDAY, JANUARY 9th, 1920, 
at Eleven o’clock prompt, comprising : 
16 8.8. and S.C. LATHES, 13in. centres, by Niles 
Bement and Pon 
14 8.8. es SC. LATHES, 12in. centres, by J. H. 
| Wilson and 
13 SHELL BORING LATHES, 13in. centres, by 


Ward, Haggas and Smith. 
ATHE 


8.8. and 8. 12in. centres, by Bridgeford. 

19 FOUR-TOOL TURRET LATHES, 9in. centres, 
| by Asquith. 

9 SIX- TOOL TURRET LATHES, 9in. centres, by 
Asquith 


1 FOUR. TOOL TURRET LATHE, 10}in. centre, by 
Cainpbel 
3 Gincinnatt VERTICAL MILLING MACHINE. 

5 “PHREA D MILLERS, by Arundel and Delaunay 
Belleville. 

Arundel SHELL RIVETING MACHINE 

FIVE-THROW VE a AL HYDRAULIC PU MP, 

2tin. rams, 3in. stroke, by Fawcett, © eee and Co. 
6in. Butler CUTTING- OFF MACHIN 
144 NEW HYDRAULIC SHELL TESTING 
APPLIANCES, each with intensifier, principally by 
John Shaw and Sons 

5 SHELL NOSING FURNACES with rotary gear. 

3 Keith-Blackman AUTO MIXERS, Size 2; 6 VAR 
NISHING STOVES; 4ft. by i5ft. 6in. Dwight 
SLATE MARKING MACHINE; 2 SETS BEAM 
SCALES: 6 COMPUTING SCAL ES to weight 1 cwt, 

On view Tuesiies. January 8th, cr previously by 
appointment. 

For further particulars and catalogues 
each) apply to the Auctioneers, 


eo. N. Dixon and Co., 


(price 1s. 


at their offices, 41, Castle-street, Liverpool 
(Telephone 3853 Bank, Telegrams, ** Tenacity ’’), and 
22, Northumberland-avenue, age W.C. 2 (Tele- 


phone 2395 Regent, Telegrams, Valdixauc West 
rand.’’) 

NOTE.—For particulars of other Government 
property for sale, see ‘‘ SURPLUS,”’ price 3d., at all 


bookstalls, or by quarterly subscription of 28. post 
free, payable in advance to the Director of Publicity. 
of Munitions, Whitehall-place, London, 


c. BBR e 


MINISTRY OF MUNITIONS. 

BY DIRECTION OF THE SURPLUS GOVERNMENT 
PROPERTY DISPOS4L BOARD 

(PLANT AND MACHINERY SECTION). 


PRELIMINARY ADVERT SEMENT. 
IMPORTANT SALE BY AUCTION 


OF 


‘VALUABLE MACHINERY 
AND PLANT, 


ELECTRICAL EQUIP- 
MENT, 

OFFICE FITTINGS 

FURNITURE, 


AT THE 
-GRIMESTHORPE WORKS of 
CAMMELL LAIRD AND CO., 

HEFFIELD 
(within the 60-pounder shop), 
oN 
MONDAY, FEBRUARY 
comprising : 
154 LATHES, 


24 Grinding Machines, 27 Drilling Machines, 
Machines, Cutting-off and Centering Machines, 





AND 


Messrs. 


Ltd., 


2nd, 


26 Boring 
14 Mill 


| ing Machines, Screwing Machines, Shaping and Slot- 


ting Machines, Presses, Hand Screw and Fly Presses, 
sue otine Shearing Machines, 
SCTRIC MOTORS 


from 2 to 590 B. ri P., with Starting Panels and 
Fittings. 
ELECTRIC CRAN 2 a 5 Tons. 
AND iB. CRA 


HYDRAULIC HORIZONTAL 
PU 


Accumulators, Air Comanannate Transformers, Sturte 
vant, ae and Burdon Tyre. 
FANS. 

Lead Bath Furnaces, Pre-heating Furnaces, Richmond 


Regenerating Furnaces, Resin Melting and Sand Blast 


ants. 
WEIGHING MACHINES. 
Auto Weighers, Steel Tanks, Bins, Racks, 
varge Quantity of 
MAIN and COUNTER SHAFTING 
Pulleys, Brackets, Wall Boxes, and — 
sEATHER and BALATA BELTIN 
CUPBOARDS, LOOSE 
FITTINGS and FURNITURE. 
preparation by the Auctioneers, 


and Tubs. 


“Te OLS, 
OFFICE 
Catalogues in 


Messrs. 
&. sa 7 
J. J. Greaves and Sons, 
Aldine-court, Sheffield. Telephone, Central 
16. Telecrams, ‘‘ Greaves, Auctioneers, Sheffield.’’ 
NOTE. —For particulars of other Government 
LUS,”’ price 3d., 


| property for sale, see *‘ SURP at al 
| bookstalls, or by quarterly subscription of 2s. post 
free, payable in advance to the Director of Publicity, 


London, 
3052 


of Munitions, Whitehall-place, 
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is an evil at any time — now it is a crime.~.~.~.7.~.X. 


COAL WASTAGE is in the forefront of the calendar of crime, yet the-loss which 1s 
proceeding hourly, by reason of the dispersion of heat by radiation from Steam Bowlers 
and Pipe Lines carrying steam, hot water, hot oil &c.— is nothing short of tremendous. 


EVERY SQUARE FOOT of uncovered pipe surface working at 10Ofbs. per square 
inch represents AN ANNUAL LOSS OF 625 ibs. OF COAL. 2.0.2.0.0.7.7. 

Avery large percentage of this loss is preventable by the provision of efficient 
Non-Conducting Coverings applied in a correct manner..2.2.0.2.25 

This waste is going on in thousands of Steam Plants throughout the world to-day- 
yet the remedy is here~ WILL YOU APPLY IT ? 


TURNER BROTHERS - ASBESTOS: CO-LTD 
ROCHDALE ~ ENGLAND 
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FOR SALE WORK WANTED | 
Nom. U.P. Comp. TANDEM CONDENSING ONTRACTS Can Now be UNDERTAKEN for 
20 ENGINE, Greyhound type, maker R. and STEEL and IRON CASTINGS of Swedish ': 
FOR IMMEDIATE DIs- Manufacture. Only the best-class work turned out.- 


furner, L td., Ipswich, 
in first-class working order; price to clear, | DUNFORD and ELLIOTT, Ltd., ie Copthall-buiid- 
3058 1 


posal: in i particulars and reason for selling from | ings, Copthall-avenue, London, EC 








Paty YKER and SONS, Ltd., Flour ms atone, nt ania he es Anite SE UE — 
worry 
Beds. pee st , ea RAWING. — TWO PRACTICAL wees AL 
DRAUGHTSMEN are DESIROUS of GETTING 


- , _ ‘ a L 
20 H.P.. 440-Volt, Three- phase, 25 Periods. | ITO TOUCH with FIRMS or INVENTORS REOUIC. 
3° Slip Ring, 710 R.P.M. MOTORS, by Westing- ING DRAWINGS executed: terms Gielersic 
41 














ise Oba War starr. most nee: | Address, P2014, ‘The ‘Bngineer Ofer, "B01 ° 
hea — : : 2838 G oR: | ranic 
sane hea galas ACHINE WORK WANTED.—TURNING, BOR- 





gow. ind 
D.C, STEAM GENERATING SET, ING, GRINDING and MILLING DONE @to 
5 gesarete, limits; Complete Motor Engines, Gear | 


~ W.. 

900 * by Browett-Iindley, triple-expansion en- 

: Engine coupled to Multipolar Generator, 449- | Boxes c., or parts of same.—THE COMMERCIAL e 
and i ARINE ENGINE ©O., Ltd.. Oak Works, agnetic 




























closed 
sO 170 K.W,  Belliss-Siemens GENERATING | Hanwell, W. 7. 2575 
SETS, 220 volts, 750 amps., 330 revs. . cylinders 12in. ————- a 

4 ODT ke, 8 . ure, . 
and 20in. by 10in, stroke, spare armature : ATTERNMAKING.—We are in a Position to/| 

5 o K.W. GENERATING SET, by Allen ‘ 

set house 450 volts, 69 periods, 3-phase. effect QU ICK DELIVERIES at competitive | 
westing ous W. GENERATING SET, by Sissons. | sures ; alzo Small Foundry Work and Machining S§ a — : 

he on volts D.C,, compound- wound, , complete ; Tool and Jig Work. catered , for.-~ ee 

TWO SETS Triple- expansion Duplex Worthington GERRARD'S, 91c, Dynevor-road, Stoke Newington, | , 
CONDENSING PUMPS, 25,000 gallons per hour. x , <299 I 

ONE 250 H.P, Cross- ‘compound Drop Valve STEAM 
ENGINE. by Marshall, cylinders, 144in., 25in. dia- ANTED to MANUFACTURE, Special MACHI Supersede 
meter by 32in, stroke, rope fly- -wheel. en : NERY or ENGINEERS’ APPLIANCES. = * 

POUR 60 N.H.P, Loco, Type BOLLERS, 150 1b | to-date machine plant for either heavy or wotiaae | Mechanical 
working tS HP. OLL ENGINES, by Rustor tnd JOHNSO of Tha” Bacio renee SASTOR 

50 NG y ston. an IN. ngin 
ARR Y If. GARDAM and CO., Limited, Staines. ae seems SAERiOn. == Cluches because 
2485 . 
: Se ws ANTED. WORK" in Quantity for Fellowes GEAR of their 
B.H.P. Belliss and Morcom High-speed ER.—MELLOR,@BROMLEY and @co., ‘ i 
DUO Enclosed Compound STEAM ENGINE, | 5t- Savincr’ewead Bast, Leicester. a | 2620 5 conspicuous : 
in nearly new condition ; — 240 H.P. Ee 
een advantages. 


t type, 7 
fee E” Horizontal Drop Valve STEA 


te. cylinder 16jin, diameter. An ARRY H 
GARDAM ‘and CO., Limited, Staines. 2486 G \ jORK. WANTED. A Small Progressive 
iB. 20 Ib G RING WORKS, with first- ae 

| A | 0 nerd. with F ISHLP Fa. ks —9 BOLTS rate plant manufacturing a high-class speciality, : an 
and 3 00 STEE LEEPERS to match, for 24in vue po lise <p We CONSIDER OTHER 
ie ‘Be nd Inguiies, THOS. W. W ARD, td. Replies sponte in tick cities. production, Installation of igranic Magnetic Clutches with Push Button Safety Stations. - 
Be: rio’ rks, effielc =55- G 56 sat 

abi n We Address, 2959, The Engineer Office. 2959 1 Compactness.—Occupy small space along driving shaft. 

Emergency Safeguard.—Can be declutched instantly from any remote position by trip switches. 








PREMISES 
- Smooth Engagement.-— Action is entirely independent of centrifugal force. 












































































































































: (For Sale, or To Let, or Wanted). $_________ 
ti Easy Operation.—switched on from any point. No physical effort required. 
; \* I ot a : UNITY, 4D) OOUURS, to se eg on Dupability.—‘imple and robust construction make them more reliable than any mechanical clutch. 
; inclusive figure. Stock-in-trade, Plant, Goodwi!! WORK WANTED 
: in luding orn 6 a pe Be ond £6500), and Froehol | aie = 147, @ : 
P Reve dette HR at I ELECTRIC Col: = 
5 or full de s write to R. H ULING d COM * 
G Per full - Uirisenchen row, Fs wien om ACCURATE MACHINE WORK GRANIC c - ‘ Victoria Street, LONDON. 
: 1962 1 
‘OR SALE by PRIVATE TENDER (Owing to the o 
| continued illness of the es Mr. — a e 
nn as a +0) z Xo! ; -Know 
Gh Srdiae Sosii : fopold Bere =? MARSHALL, FLEMING & 60., LTD 
4 ts and § P O S, rs) t Lossie - 
4 NE ay sand the firm name of fr ~y ey ane Co. | EXPERIMENTAL 4 a's S ab | - 
| "The subjects — hia ke of = pts Pe — a. ¥ 
F: handling over one hundred ¢ ea Oo mood Place-Chelk farm Londen y 
didly equipped eng zy workshop dv i HAMPSTEAD 1S; 
j qpicadicly oostgeS Sauuny Wad cent’ oon 2 1 with z wus ELECTRIC ANB HAND MOTHERWELL. 
4 EU, PROPERTY wo. 1. Carvel-street. Lassi TRAVELLERS. 
4 mouth, one half of which, rebuilt recently, is used as FOR ALL CLASSES OF MODELS 
a cirpenters’ shop, the o half bei sed stores js 
‘| he “e oF ‘aucw <oed r ‘ceaaae ally lighted LOCO. STEAM CRANES. 
3 ee regarding the above a FM, —a ELECTRIC GOLIATH P 
in the fi nstance to Messrs. F. A. sO a co., CRANES 
r rte - we countants, mt aah. Union street. “) a “DO YOU WANT CASTINGS?” 
deen, or at 78, 8 vet 3004 1 
; won — First-class Iron Castings supplied from our 
Belgian Ss =e ro than SLECTRIC WHARF CRANE, fitted Je 
‘ e your present cost prices. uic eliveries. with x. F. & Co.’s Patent Free 
{ Write to: H 
: Anti orrosive The Compagnie des Moteurs ‘‘ National,”’ | | Barrel ané Pree Brake. oF | 
Z I | - 89, Castelnau, Barnes, LONDON, S.W. 13. i ; 
\ | | 
nsulating Contractors i 
Scientific Control | to the Admiralty, ; 
of Steam and Coal Consumption is 
ACCURATELY ACCOMPLISHED War Office, 
a Ln THE LEA RECORDER CO., LTD., | 
CUIRASS PRODUCTS, LTD., 28, DEANSGATE, MANCHESTER. asa. dsc. 
| Write for E.R. literature. 
3 39, Victoria Street, LONDON, Eng. $8???" 0 @0@¢° 2... E 
| Agents Wanted where not represented. EDWARD MERCER Ltd 
ri 5 b] “ana 
; Hollins Ironwerks, Hollinwood, near Manchester. LONDON ADDRESS 
: Speciality : 39, Victoria Street, 
; SIMPLEX CONDUITS BRIGHT SHAPED Westm nster, S.W. 
‘ The Pioneer System. Hexagon Nuts 
: M ikers of all kincs of Which for high quality pee Seas 
2 ELECTRIC LIGHTING SUPPLIES. roger embed yah e 
; SIMPLEX CONDUITS, Ltd., sccunie Wo Whee? © NEWCASTLE-ON-TYNE oe 
‘ Standard “Prices and sam- = 
5 Works: Garrison Lane, Birmingham. ples on application. As OFFICE: 
; supplied to Government. 
z _ {, St. Nicholas Buildings. —— 
: M167 
4 
' ee] For STAMPED STEEL PISTONS up to 56in. diameter 
‘ @ Weldiess Loco. Domes anc for all types of oo stampings 
i - - up to iin. — = and forgings send to 
% Original Patentees an j ‘ CHARLES McNEI! Ltd 
é ’ a Mak f Embossed N ° ite 
P MELLOY S PATENT Sin to 72in - > Manhole Doors. - - Kinning Park Hydraulic Forge, 
STROKE CHANGE. : ° oa ee GLASGOW. 
PUSH BUTTONS CONTROLLING :— RHEOSTATIC ? Me Neil ” ; pt 
STARTING, BRAKING. F S mbossed Wrou oe St eel Pi ston Neate Rr 
STOPPING, , - : 
RAM 
; SETTING, 
| aa TO MARINE ENGINE BUILDERS. 
4 CHANGING WHY WASTE TIME AND MONEY ON 
Hy 
FITTING PINS AND CASTLE NUTS? 


GROVER 22 w. 
WASHERS 


SERVE THE SAME PURPOSE 
at HALF THE COST. 


BUT BEWARE OE I¥ITATIONS. 
THE GENUINE ARTICLE IS MANUFACTURED ONLY BY 





Se 





QUICK POWER 
MOTION 


TO SLID 4 

: IDES. 

t & Britannia Works, Carpenters Rd., 
j TELEGRAMS : TELEPHONE: a j TD., Stratford, LONDON, E. 

i BRITANNIA, MANCHESTER. @ 529 CITY. | 


sr me 
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UAL US AOU 


BOILERS 


eg 
win 





PUMPS 


FOR ALL PURPOSES. 








TLV ELH 






Inspections and 
Repairs 





HOLDSWORTH & SONS, LTD. 


with which is incorporated The Yorkshire Boiler Co., Ltd. 


CROFT BOILER WORKS, 
Catalogues *Phone: 446, 


sent on LEEDS ROAD, a : 
_— BRADFORD. - 4 


London Office: 34, Victoria Street, Westminster. 
South Wales Office : Gordon Chambers, Queen St., Cardiff. 
Sheffield Office: 19, Prudential Buildings, Pinstone Street. 


Iustration shows Hayward-Tyler's 14x 12" x14* 


Standard Pattern Oil Cargo Pump. 





HEAD OFPICE: (WORKS : LUTON, BEBO.) 


99, QUEEN VICTORIA ST., LONDON, E.6. 4. 
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HAYWARD-TYLER« 6°» 




















JORIN HANDS ¢SeNS 
——____LimrreD | __=@l | MBHARTLEY = SUGDEN L 


os Wan Ol on Pe 2 
ESTABLISHED 1867) LONOON OFFICE 61 GT PORTLAND ZY tht 

















a | Je 
PERCUSSION STAMPING PRES 


We build these Presses in Five Standard Sizes, giving pressures 
from 70 to 400 tons for producing Hot Brass, Stamped Fuse Bodies, 
Nose Bushes, also Steel Shell Heads and Bases, Magneto Beds, &c. 

Full particulars from Head Offices, CARDIGAN WORKS, K62 


hogs Seat ware. BIRMINGHAM. 


ONTRACTORS TO TH 





ADMIRALTY, WAR OFFICE. COLONIAL OFFICE ,£TC 
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**Leader” and “Hallmark” brands of Small The “Leader” Brand is applied to Twist 


Tools are manufactured by E. G. Wrigley & ma — and Milling Cutters in High 


wea! a ae Te - The ‘Hallmark’ Brand applies to Twist 
t distributed throughout the World by Alfred Die ia. Catan Suek Wedenel wake 
| Herbert, Ltd., Coventry. Milling Cutters in Carbon Steel. 








EGWrigley «@Itd 


r 4 « 7 
‘works. —= Soho, Birmingham. 
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Motorist’s Opinion. fs ~ 


Amy 


‘‘T¥ROM one end to the fy Shree Seabees 
other of thechassisevery- ™ \ 2\ | G” ' 
thing is made as well as it can A BEBBSILY E E 


be. . . Tosum up, this 29°5 h.p. 2 ae te 
six-cylindered Armstrong-Siddeley A - 
is a true after-war car, selling at A “Se 
soa tenn Ne ye semen 

fitted) about one-half those quote a aT - ANnRKaG 
_ many other — rd equiva- = CR A.C Rating 20:5 AP 
ent engine power, which may or 4 ag ee ye 
may not be as good jobs. They Jrea we J Jax £8.8.0 
cannot be better. The price of 
£720 for the chassis, with a full 
complement of fittings, is the best 
evidence I have yet seen of a really 
courageous effort by a great firm, 
showing real confidence in their I: 
ability to make profits at this price IE 
in the future, when they have 
justified a really gigantic British 
output. 
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This car is right.” f A 
S. F. EDGE. mn a 
Fe : : Q yoy 
PS From the ** Auto,’ Nov. 28th, 1919. XxX ky 
E CC hag / 
a ARMSTRONG SIDDELEY MOTORS = 
a LIMITED, COVENTRY. 
he ; : —— Disc Wheels and one Spare Rim; four 820 by 135 
F Formerly The Siddeley-Deasy Motor Car Co., Ltd, PRICE of CHASSIS Rubber Studded Tyres: specially designed Wings : 
(Allied with Sir W. G. Armstrong Whitworth &Co -Lyd) Scuttle Dash with Instrument Board: Lucas Engine £720 
LONDON : 10, OLD BOND STREET, W.1. EQUIPPED WITH Starter and Electric Lighting, complete with 5 


Lamps; Mechanical Tyre Pump, Kit of Tools, c. 
Telephone: Gerrard 6439. 
Telegrams : Armsideo, Piccy, London 
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“YOU CANNOT BUY A BETTER CAR 
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STEEL BARS, RODS, 
SHEETS & SPECIAL 


STEEL fFORGINGS 


UP TO IS TONS. 








“CRANKSHAFTS 


Fewshel Serle 





DROP FORGINGS 


* SPECIALITIES « 








MOTOR CAR PARTS 





SAW PLATES up To 
6 6 iw pa. 


SECTIONS. || 
“y 


ROTHERHAM FORGE & ROLLING MILLS CO,,LTD., 


Telegrams - : Forge ~ Rotherham. 
LoNoON oFFice - IIB CANNON Streer.£.C.4. 


Contractors fo the Adrnuralry, War Office, Board of Trade ES 








ROTHERHAM YORKS. 
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Boiled Belting 











+: “Opinion of large user. “COULD NOT REPLACE 1T AS REGARDS QUALITY” -:- 
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"CTAUFFERS | 
LUBRICAN Trussux 


| THE STANDARD MACHINE GREASE MADE»: 
| SOLELY AT OUR WORKS IN LONDON FOR JO YRS: 


STAUFFERS 


PATENT “TELLTALE” &UNBREAKABLE’ fl 


ew LUBRICATORS 
TRIER BROSIS 


OOS SOOO eT EOE LEE EEEE EEE EEEEF ELE ECEBOEOEEEOEEEEBEDEEEEOEEEEUEDEEOR OLE TOEEEEBEBED EERE DEEEEEEOEER BEE SECEOEEEEEEEEEEEEEOD 


-:: GUARANTEED GREASE TIGHT THREADS ® LUBRICATOR CAPS &SHANKS ::: 







“SINISE WIAI LSOWINOA 


3OVICTORIA ST LONDONSWNE : 
WORKS: NEW CIHURCH RD SE.5. : 














Here’s a recipe sapplying food for 
thought. Take two strips of Belt- | 
ing, one of TEON, and the next 
best you know of ; put them in hot 
water, boil for ten minutes; remove 
for inspection. 

Note the differeace. Observe 
TEON fresh as paint, its fabric 
unharmed, and tough as ever. 
Then note the other and decide 





MITCHELLS LATHES. 
SPECIALITY. 
9}in. CENTRE HIGH SPEED. 
Write for Lists. Good Deliveries. 
D. MITCHELL & CO., LTD., 


KuiouLey, Exeuanp. 
Telegrams: Tools, Keighley. Tei. : 103 Keighley 








Entirely British | 














Bruce Peebles & Co., Ltd., 
Engineers, 





waich is the Belting for best resist- 


Edinburgh. 











ance, for changing temperatures, 








for working in heat, steam, wet, «c. 


TEON’S TOUGHNESS 
PUTS IT FIRST. — 


TEON BELTING 


FLEMING, BIRKBY & GOODALL, L*é. 
“Teon’’ Works, Halifax, England. 














London Office: 1, Broad Street Place, E.C. 
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Badenberg GangeCo., L“} 


(Late Schaffer & Budenberg. Ltd.), 
BROADHEATH, 
mp. Manchester. 
Branches :—LONDON and GLASGOW. 


PRESSURE GAUGES, 


TACHOMETERS, COUNTERS, 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 
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for Pressure, 
Temperature 





Instrunrents 








send for a copy of “ 
his is issued free of charge 
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READERS OF “THE ENGINEER.” 


If you have any difficulty in finding the names of firms who could su hat iri 
The Engineer” Directory, which classifies all the Rtg cg ‘hia 
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Established 1906. 


The Westinghouse 


Cooper Hewitt Co., Ltd 
80, York Road, King’s Cross, N.1 


Write for 
details — of 
Standard 
Sizes for 
early 
delivery. 











Rogers McGown & (o., 4, Livesey Rd., Manchester 





RANSOME 
& MARLES 
BEARING CO., 


LTD., 
Newark-on-Trent. 


Wires : ‘‘ Bearings, Newark.” 
’Phone : Newark 170-1. 





| 
“HOBSIL” 


INSULATING BRICKS 


FOR 


ELECTRIC FURNACES, 
CAS RETORTS, OVENS. 


London : 
63, Queen Victoria St., E.C. 4 


*Phone : City 2770 
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HOBDELL, WAY & CO., Ltd., 
124/7, Minories, LONDON, E. 1. 





























